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NUPUINHOHANKAPBOKCAMUIDBI JJIsA IPUMEHEHUSA B KAYUECTBE
HHI'MBUTOPOB bPOMOJOMEHA
OBJIACTb U3OBPETEHHMA

Hacrosimee n3o0pereHHe OTHOCHTCS K ONPENEJCHHBIM COCOMHEHHSIM, SIBIISTFOLIUMCS
UHrHOUTOpPaMH OPOMOJOMEHa, K Crmoco0aM UX TOJY4YeHHs, K COAEPIKAIIUM 3TH COSTUHEHMS
(bapMaleBTUYECKHM KOMITO3ULMSIM U K NMPUMEHEHUIO0 5THUX COEIMHEHHH WJIM KOMIIO3MLHUH B
JICYCHUH PA3JIMYHBbIX 3a00JeBaHuil Win coctostHuN. COeOMHEHUs, SBJISIOLINECS WHIHOUTOpaMH
OpoMonoMeHa, MOTYT OBITh TOJE3HBI B JICYCHUM PA3IMYHBIX 3a00JI€BAHMH M COCTOSIHUH,
HANpUMep OCTPBIX MM XPOHMYECKHX AyTOMMMYHHBIX W/WJIH BOCHAJIHMTENBHBIX COCTOSHUIA,
BUPYCHBIX HH(EKIHIA U paKa.

ITPEJIIIECTBVIOIIUI YPOBEHbh TEXHUKU

I'eHOMBI 3YKapUOTHYECKUX OPTaHM3MOB OOJANar0T BBICOKOW CTEMEHBI) OpPraHU3aLNH
BHYTpHU sinpa kierku. Jlnmunubie wenu ayruiekcHod JIHK oGepHyThl BOKpyr okTOMepa u3
THCTOHOBBIX OeNIKOB (Hanboyiee TUIHYHO conmeprkaliero nse komuu ructonoB H2A, H2B, H3 u
H4) c oOpasoBanuem HykieocoMbl. BrocnencTBun 5TO OCHOBHOE 3BEHO IPETEPIIEBAET
JaTbHEHUIIYI0 YIAaKOBKY 3a CYUET arperalvy M YKJIAIKd HYKJIEOCOM C OOpa3oBaHHEM BBICOKO
KOHJICHCUPOBAaHHON  CTPYKTYpbl XpomaTuHa. Bo3MOXeH psa  pasiIuuHbIX  COCTOSHHUM
KOHJICHCALlUH, U Ha MPOTSLKEHUU KJIETOYHOIO LUKIIA INIOTHOCTh JaHHOW CTPYKTYPbI MEHSIETCS, U
HanboJee KOMITAaKTHOM OHa SIBJISIETCS] B MEPUON AeleHus kiaeTku. CTpykTypa XpOMaTHHA UIpaeTr
KPUTHYECKYIO POJIb B PETyJISILMU TPAHCKPUIILIUU [EHOB, KOTOpask He MOKeT UATH 3(pdekTuBHO
IPU  BBICOKOM CTENEHU KOHAEHCAuu XxXpomaThHa. KOHTpPOJb CTPYKTypbl XpOMAaTHHA
OCYLIECTBIISIETCSI 332 CYET CEPUH MOCTTPAHCISIUMOHHBIX MOAM(HUKALUN TMCTOHOBBIX OENKOB, B
yacTHOCTH, THCTOHOB H3 m H4, u rnaBHbIM 00pa3oM BHYTPU KOHLIEBBIX YYAaCTKOB T'MCTOHOB,
KOTOpbIE BBIXOIAT 3a Tpeneibl KOPOBOH CTPYKTYPBI HYKJIEOCOMBL. OJTH MOIU(UKALIH
BKJIFOYAIOT ALETIJIMPOBAaHUE, METWIHpOBaHUe, (ochopunnpoBanue, YOMKBUTHHHPOBAHUE,
CYMOMJIIPOBAaHHE. JTH 3MHUIE€HETUYECKUE MapKepbl HAHOCATCS W CTHPAOTCS CHelU(DUIHBIMU
depMeHTaMy, KOTOpBIE MOMEMIAIOT METKH Ha CrHeUn(UYHbIE OCTaTKH BHYTPH KOHIIEBOTO
yyacTKa THCTOHa, (opMupyss TakuM 0Opa3oM  SIUTCHETHYECKHH  KOJ,  KOTOPBIA
UHTEPIIPETUPYETCS KIETKOW, YTO 00ECIIeYMBAET BO3MOXKHOCTh NeHOCTIENN(UIECKON PeryIsium
CTPYKTYpPBI XPOMAaTHHA U, CI€IOBATEIbHO, TPAHCKPUIILIUH.

AneTunupoBaHue THCTOHOB Hallle BCErO CBSI3aHO C aKTUBALMEeW TPAaHCKPUIILMHU TeHa,
MOCKOJIbKY 3Ta Moaudukauus ocnadmser B3aumonerictsue Mmexny JIHK u rucToHOBBIM

OKTOMEPOM 3a CHET HU3MCHCHUA ISJCKTPOCTATUYICCKOrO BSaHMOHeﬁCTBHH. Kpome 9TUX



2

dusnueckux u3MeHeHMH crieruduyuHble OeNKHM PAcIO3HAIOT U CBSA3BIBAIOT ALETHIMPOBAHHBIC
OCTaTKH JIN3MHA BHYTPH THUCTOHOB, B PE3yJIbTATE€ YE€ro CUUTBHIBAIOT SMUTNEHETHYECKHH KO
bpomonomens! mpencraBisitoT coboit HeOospine (mpUOMU3UTENBHO 11-aMMHOKHCIIOTHBIE)
OTZEJbHBIE JOMEHBI BHYTPHU OEJIKOB, KOTOPBIE CBSI3BIBAIOTCS C ALIETHIIMPOBAHHBIMH OCTATKAMHU
JU3MHA XapaKTepPHO, HO He HCKIIOYUTENbHO BHYTPH TUCTOHOB. M3BECTHO ceMeNcTBO
npubM3uTeNbHO U3 S0 comepskaux OpOMOIOMEHBI OEJTKOB, KOTOPBIE BBIMOIHSIIOT B KJIETKE Pl
byHKUH.

B cocraB cemeiictBa Opomonomen-conepskaiux OenkoB BET sxomut 4 Genka (BRD2,
BRD3, BRD4 u BRDT), kotopble conep:kaT TaHIeMHbIE OPOMOIOMEHBI, CIIOCOOHBIE CBSI3BIBATH
IBa ALETHJIMPOBAHHBIX OCTATKA JIM3HMHA, PACHOJIOKEHHBIX B HEMOCPEICTBEHHON OJIM30CTH APYT
K Jpyry, 4YTO TOBBIIIAET CHEeUU(PUIHOCTh B3auMoaecTBus. Kak mpaBuiio, HyMepamuro
TaHAeMHBIX OpoMonomeHoB kKaxkmoro Oenka BET ¢ N-koHma 0003Ha4arOT Kak CBSI3BIBAIOIIUI
nomeH 1 (Binding Domain 1, BD1) u cBszeiBatomuii gomen 2 (BD2) (Chung et al, ] Med. Chem.
2011, 54, 3827-3838).

Chan et al. coobmaror, uro mHruOmposanmne OpomomomeHa BET renocnenuduyuabiM
NyTeM IMONABISIET TPAHCKPHIILMOHHBIE OTBETHI Ha mepenady curHaga nuTokuH-Jak-STAT B
MOHOLIUTax YeJIOBEeKa, YTO IO3BOJISIET NMPENIONOKUTh, 4To MHruouposanue BET ymenbmaer
BOCIIAJIGHUE OTYACTH IOCPENCTBOM NOAaBIeHHs akTUBHOCTU LUTOKMHOB (Chan et al., Eur. J.
Immunol., 2015, 45: 287-297).

Klein et al. coobmaror, urto uuruOutop I[-BET151 Gpomomomena Oenka mopasisier
HKCIPECCHUI0 BOCTIAIUTENBHBIX M'€HOB M PA3pyIIAIOIINX MATPUKC (EPMEHTOB B CHHOBUAJIBHBIX
¢bubpobnacTax Mpu PeBMATOUTHOM apPTPUTE, YTO TO3BOJSIET MPENIONOKUTh TePANeBTHUECKHMA
NOTEHIMAJ MPH HALEIUBAHUM Ha OEJIKM 3MHUIeHETUYECKOTO CYUTHIBAHHS MPH PEBMATOHIHOM
aptpute (Klein et al., Ann. Rheum. Dis., 2014, 0:1-8).

Park-Min et al. coobmaror, uro [-BET151, Hanenenuwiii Ha Oenku ¢ Opomo-
SKCTpakoHIeBbIM 1oMeHOM (bromo and extra-terminal, BET), koTopble «CUUTBIBAIOT»
COCTOSIHUSI XpPOMAaTHHA TIOCPEICTBOM CBSI3BIBAHHS C alIETHJIMPOBAHHBIMU T'MCTOHAMH, BBI3BIBAET
cuibHOe TonasieHne octeoknacroreHe3a (Park-Min et al. Nature Communications, 2014, 5,
5418).

Funabashi et al. onmcamm 1,2,3,4-TeTparnApOXUHONIMHBI M TPOBEIHM  AHAJIU3
koH(purypaunn n xonpopmaunu (Funabashi et al, Bulletin of the Chemical Society of Japan,

1969, 42, 2885-2894).



B WO02014/140076 packphIThl 2,3-1ByX3aMelleHHbIE MPOU3BOAHBIE |-anui-4-aMHUHO-
1,2,3,4-TeTparuipOXHOINHA U UX IPUMEHEHHUE B Ka4eCTBe HHTHOUTOPOB OpOMOAOMEHA.
KPATKOE U3JIOKEHHME CYIIIHOCTHU U30bPETEHMA

H3o0perenne oTHOCUTCA K coennHeHusIM (popmyusl (1)

R1
|
HN_ O
© AN
R _N N_
U UX COJISIM,
rac:

R! npenctasisier coooit —C1.3 aTKUIT UITH LIUKJIOTPOTTIT,

R” mpencrasmser coboit H mmn —Co3 ankmn—Cs.; LUKIOATKII, TA€ HHKIOANKHIbHAS
rpynna sBJII€TCsl HE3aMELIEHHOW WM 3aMelleHa OAHOW, ABYMsl WM TpeMsl Ipynrnamu R’
KOTOpbIE MOTYT ObITh OIMHAKOBBIMH HUJIH Pa3HBIMU,

R’ npencrasmsier co6oit —H, —C).4 alKuI, LUKIOMPOIIT KK —(CHz)pORw;

R* npencrasnser co6oii a) (e (KOTOpbIil MOXKET GbITh HE3aAMEIIEHHBIM UIH 3aMeLIeH
OIHOM, IBYMsI MK TPeMs IpymmamMi R’, KoTopbie MOryT GbITh OIMHAKOBBIME HJTH PA3HBIME), 0)
5- WM 6-4wIeHHYI TeTepOapHiIbHYI0 Ipynmy (KOTopas MOKeT OBITh HE3aMELICHHOW WIIH
3amemieHa —CjsankmwioM, rpynmnoid —O-Cpszankun wid  rajoreHo); B) 9-11-uwieHHyro
reTepOAPWIbHYIO TPymmy (KOTOpask MOXKeT ObITh HE3aMELICHHOHN WM 3aMeleHa OJHOM, JBYMsI
WIN TPeMsl TPYIIaMH, KOTOPbIe MOTYT OBITh OJWHAKOBBIMH MJIM Pa3HbIMH, BBIOPAHHBIMU U3
—C1.3aJIKI/IJI—R8, —OCHj;, -0-Cy; aJ'IKI/IJ'I—RS, raynoreHo, okco, —O—CF5; u —CN); wiu 1) —(CHy),
benu,

p paBHoO | unu 2,

n pasHo | wnu 2,

R’ NpeacTaBisieT Cco0oil  ramoreHo, (eHur, —C1.6aJ'IKI/IJ'I—R8, -CO,H, -OCH;3
—O—Cz-GaJ'IKI/IJ'I—Rs, —CN, —OH unu —NHR6;

R® mpencrasmser coboit —H, —C(O)OC(CH3);, —Cis ankmn, —Cs; LHKIOANKHIL,
4-7-45IeHHYI0 TeTePOLUKIUIBHYIO rpyrny wid —Cy.3 ankun—0—-Ci.3 ankun, rae —Ci.¢ alKuabHas
u —C3.7 IUKIIOATIKMIIbHAST TPYIITBI BO3MOXKHO MOTYT OBbITh 3aMEIIE€HbI OJHUM, IBYMS HIJIH TPEMsI

aromamu GTOpa;
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R’ MPEICTaBIsIeT COOOM ~NR"R", —Ci3 ankwmn, ramoreno, —CO,R'’, —CH,OH,
~CHR'"™MOR", —C(0)C3 amkun, -CHR')NR''R", -CN, —-CHF,, —CF;, -OH, —OCHF,,
—OCF;, —OCHs;, -0-Cy aJ'IKI/IJ'I—Rg, —Ci ankun-R’ win —O—nunepuanHWI,

R® npencrasnser coboit —-H, ~OR'®, -CO,C(CH3); mm -NR''R'?;

R’ npencrasisier coboii —H, —OR'® mm -~NR''R';

R npenctasisier codoit —H wnu —C_; anku,

R u R'? xaxnpiit HE3aBUCHMO BbiOpad u3 —H, —C1.; ankuna wim —C ;3 aHKI/IH—NRBRM;
wm R'" u R"Y moryr GbiT OOBEIMHEHBI BMECTE C aTOMOM a30Ta, K KOTOPOMY OHH
NPUCOEANHEHbI, C O00pa3oBaHUEM 4—7-4JIE€HHOW TIeTepPOLMKIMIBHOW TPYIIbL, BO3MOXKHO
3aMEIICeHHOW OJHUM WM JIByMsI 3aMECTHTEJSIMH, HE3aBHUCUMO BbIOpaHHBIMU M3 —Ci.3 aJIKWIIA,
-OHuF; u

R" 1 R"™ kaxzpiii HesaBucumo Bbibpan u3 —H, —C .3 ankmia u —C(O)CHs.

[Toka3aHO, YTO HEKOTOpPbIE COEAMHEHHs] MO HM300PETEHHIO SBISIOTCS HHTHOUTOPAMH
OpoMoOnOMeHa, B YaCTHOCTH, CEJIEKTUBHBIMU HHruOutopamu BD2, u MoryT ObITH mONE3HBI B
JEYSHNN PAa3JIMYHbIX 3a00JeBaHUN WM COCTOSHHUH, HAMpUMEp OCTPBIX MM XPOHHUYECKUX
AyTOMMMYHHBIX W/ MM BOCIIAJIUTENBHBIX COCTOSIHUHN, HAIIPUMEP PEBMATOMIHOTO apTPHUTA U pakKa.
CoOTBeTCTBEHHO,  HM300peTeHHe  JONOJHUTENbHO  OTHOCHTCS K  (papMaleBTUYECKUM
KOMITO3ULIMSIM, —conepskamuM — coeauHeHune ¢opmynsl (I) wmnmm  ero  Qapmauneruuecku
npueMieMyro conb. M300pereHne, KpomMe TOro, JOMOJIHUTEIBHO OTHOCUTCS K Crioco0am JIeYeHUs
CBSI3aHHBIX 3a00JIEBAHUI WJIM COCTOSTHUN C UCTIONb30BaHUEM coennHenus: popmysl (I) nnm ero
(dapmaLeBTHYECKH NPUEMIIEMOH CONMM MM (papMaleBTUYECKOW KOMIIO3ULIMH, COnep Kalnel
coenunenue Gopmyinsl (I) uam ero papmaneBTHUECKH NPHEMIIEMYIO colib. M3o0pereHue, kpome
TOTO, TOMOJHHUTEIBHO OTHOCHTCS K CIIOCO0aM MOJYYEeHUsI COSAMHEHU 10 N300PETEeHUIO.

I[TOJPOBHOE OITMCAHUE N30BPETEHHA

Coenunenuss ¢opmynsl (I) w uxX comu B HACTOSIIEM JOKYMEHTE HA3bIBAKOT
«COENMHEHHSIMH 110 U300PETEHHIOY.

BD2 ortHocuTCs K CcBsi3bIBarOIeMy noMeHy 2 sodoro n3 Oenxos BRD2, BRD3, BRD4
umi BRDT cemeiictsa BET.

«AJNKUIT» OTHOCHUTCS K HACBIIIEHHON YIJIEBOAOPOAHON Ienu, HMMeEIoLIell yKa3aHHOe
4HiCIO aToMOB yriepoaa. Hampumep, ucnonp3yemelii B HacTosleM AOKyMeHTe TepMuH «Ci
QKW OTHOCUTCSI K MPSIMOLIEIIOYEYHON WM PA3BETBICHHON AJIKWIIBHON IPyIIE, UMEKOLIEN OT 1
10 6 aTOMOB yruepona, Hanpumep, oT 1 no 3 atomoB yriepona. Hanmpumep, ucnonb3yeMblil B

HaCTOALEM HNOKYMCHTE TCPMUH ((C0_3 AJIKWID» OTHOCHUTCA K npﬂMouenoqequﬁ HJIN



Pa3BETBJICHHON AJIKHJIBHOW rpymie, umeromeit ot 0 (T. €. OTCYTCTBYeT) 10 3 aTOMOB yIJiepona,
Hanpumep, oT 0 10 2 aTomMoB yriepoza. PernpeseHTaTHBHbIE Pa3BETBICHHBIE AJKHJIbHBIE TPYIIIBI
UMEIOT OJTHO, BA UJIM TPU PA3BETBIEHUS. «AJKWID) BKJIOUAaeT Oe3 OrpaHMYEHUH METHII, 5TUII, H-
npornw, H-OyTui1, n300yTHII, U30TIPONIIL, Mpem-OyTHII, IEHTHIT U TeKCHUIL.

«[{uknoankum» OTHOCUTCS K  HACBILIEHHOMY  YIJI€BOAOPOAHOMY  KOJIBLY — HJIK
HACBIIEHHOMY CIHPO-CBS3aHHOMY OUIMKJINYECKOMY YIJIEBOJOPOTHOMY KOJbLY, UMEKOIIEMY
yKa3aHHOE YHCJIO aTOMOB-YJICHOB KOJjblia. Hampumep, UCHob3yeMblii B HACTOSIIEM JOKYMEHTE
TepMUH «C3.7 HUKJIOATKWI» OTHOCUTCS K LIMKJIOAJIKUIIbHOHN TpyMIe, UMerolel ot 3 10 7 aTOMOB-
YJIEHOB KOJIbI[A, Hampumep 3 aroma-wieHa kosbla. IIpumepbl Cs.; HUKIOANIKHIBHBIX TPYIIT
BKJIFOYAIOT O€3 OrpaHWYeHUI LUKJIOMPONIII, LUKIOOYTHJI, LMKJIOMEHTHJ, LUKIOTeKCHI H
criupo[ 3.3 ]rentas.

«DHaHTHOMEPHBIH M30BITOKY (31) O3HAYAET BHIPAKEHHBIN B MPOLIEHTaX U30BITOK OTHOTO
SHAHTHOMEpAa MO CPABHEHHIO C IpyruM. B pameMuueckoil MomuduKanuy, MOCKOJIbKY 00a
SHAHTHOMEpPA MPHUCYTCTBYIOT B PABHBIX KOJINYECTBAX, SHAHTHOMEPHBIH H30BITOK PaBEH HYIIIO
(0% su). OgHako B ciydae 0OOraleHusi CMECH OJJHUM SHAHTHOMEPOM TaK, YTO OH COCTaBIISET
95% mnponykTa, 3HAHTUOMEPHBIH M30BITOK Oyner coctaBiATh 90% 31 (Pa3HOCTh KOJUYECTBA
O0OrameHHOro SHaHTHOMEpa, COCTaBisAoLIero 95%, W KOJIM4YecTBa JAPYroro SHAHTHOMEpA,
cocraBisiroiero 5%).

«JHAHTHOMEPHO OOOTAINEHHBII» OTHOCUTCSA K MPOAYKTAM, SHAHTUOMEPHBIH H30BITOK
(om) xoTopbix Oombmie Hyss. Hampumep, «HaHTHOMEPHO OOOTAINEHHBIH» OTHOCHUTCS K
NPOAYKTaM, SHAHTUOMEPHBIN M30BITOK KOTOPBIX cocraBisier Oonee 50% su, Oonee 75% su u
Gonee 90% su.

«DHAHTUOMEPHO YMCTBINY» TPHU UCIOJIB30BAHUN B HACTOSIIEM IOKYMEHTE OTHOCHTCS K
NPOAYKTaM, SHAHTHOMEPHBIH U30BITOK (31) KOTOPBIX cocTaBisieT 99% wnu Gonee.

«ITepuon monypacnana» (UM KIIEPHOABI MOTYPACTIAia») OTHOCUTCS K MEPHOAY BPEMEHH,
TpeOyromemycst Ui peoOpa3oBaHUs MOJIOBUHBI KOJMYECTBA BEIIECTBA B JPYroe XUMHYECKH
OTVIMYAIOLIEECS COSAUHEHUE M VIlro WIH IR VIVO.

«["amoreHo» OTHOCHUTCS K TAJIOTEHOBOMY pajuKally, HanpuMmep Gropo, Xjiopo, OpomMo miu
17(0)i (e}

«['erepoapui» OTHOCHUTCS K LHMKJIMYECKOH WM OWIMKINYECKOH TpyIe, HUMEroIel
YKa3aHHOE YHWCJIO aTOMOB-YJIEHOB KOJIbLIA, A€ MO MEHbLIEH Mepe YacThb TPYIIbI SIBISETCS
apomatudeckoi. Touka MPUCOETUHEHNSI K OCTaJbHON YaCTH MOJIEKYJIbI MOXKET HaXOAWUTHCS Ha

mo0OM TNpHEeMJIEMOM aTOMe yriiepopa uiaM aszora. Hampumep, TepMuH «5- WM O-d4ieHHBIN



reTepoapuyl» IMPU HCMHOJb30BAHUM B HACTOSLIEM IOKYMEHTE OTHOCHUTCS K TIeTepOapUIbHOU
rpynmne, uMerwen 5 uau 6 aTOMOB-YJIEHOB KOJblLQA, BKIOYarOmuX 1 uim 2 rerepoaroma,
HE3aBHCUMO BBIOPAHHBIX U3 aTOMOB a30Ta, cepbl U Kucnopona. [Ipumepr! «5- niam 6-4IeHHBIX
reTepoapuIbHBIX» TPYII BKIIOYAOT Oe3 orpaHudeHuil THMO(EH, NMUPasoNuiI W HMHPHIUHUIL
Hanpumep, tepmMuH «9-11-uneHHbli rerepoapuyi» MNpPU HUCHOJB30BAHMM B HACTOSLIEM
JIOKYMEHTE OTHOCHTCSI K OMLMKIMUECKOW CTpykType, umeromieit 9, 10 wiu 11 aToMOB-4ieHOB
KOJIbI[A, BKJIFOYAKOIMX | WM 2 rerepoaToMa, HE3aBUCHMMO BBIOPAHHBIX W3 aTOMOB a30Ta U
kucnopona. ITpumeps! «9—11-4JeHHBIX reTepoapUiIbHBIX» TPYII BKJIOYAIOT 0€3 OrpaHu4eHU
2,3-nurunpodenso[b][1,4]auokcunm, 1H-6en30[d]umunazomnun, OEeH30MMHUIA3 0TI,
Oenzazenunmn,  2,3,4,5-terparunpo-1H-0en3o[d]asenunuin, — XWHOKCATWHWII,  XHHOJHMHMUIL,
WHAA30aWI, wuHAomun, 1,23 4-terparugpoxu”onudwi, 1,2,3 4-TeTparuipOru30XUHOJUHMNIL,
WHIOJMHUI, OeH30(ypaHWI, U30XUHOIUHUI | 2,3-TuruapodeH3odypaHull.

«I'eTepoaToM» OTHOCHUTCSI K aTOMy a30Ta, CEpbl WIM KHCIOPOAA, HAapUMEp K aTOMy
a30Ta WM aTOMY KUCJIOPOAA.

«['ereporknmmy OTHOCHTCS K ainu(aTHYECKOM IMKJIMYECKOH Tpymme, HMEroInei
yKa3aHHOE YHCJIO aTOMOB-YJIEHOB KOJIbIIa. ToUYKa MPUCOENMHEHHSI MOJKET HAXOIUTHCS Ha JIFOOOM
MIPUEMIIEMOM aTOMe yriiepoaa unu aszora. Hanpumep, TepMuH «4—7-4j€HHBIA MeTEPOLIMKINID
IPU HCIONb30BAHUM B HACTOALIEM AOKYMEHTE OTHOCUTCS K TIeTepOLUKINYECKOW TpyIe,
umMmeromein 4, 5, 6 uau 7 aTOMOB-YJIEHOB KOJbIIA, BKJIFOYAs OJMH aTOM a30Ta, U BO3MOKHO
coeprKaleil MOMONHUTENbHBIA TeTepoaToM, BBIOPAHHBIM W3 aTOMOB a30Ta, KHUCJIOPOAAa WU
cepbl. Ilpumepsl «4—7-u€HHBIX TETEPOLMKIMYECKHX» TPYII BKJIOYAIOT O€3 OrpaHuueHHuin
MOP(OJIMHUII, TUMEPUIUHIIIL. MUTIEPA3UHUII, TOMOITUIIEPAZHHILT M MTUPPOTUITHIIL.

«ATOMBI-YJIEHBI» OTHOCSITCSI K aTOMY HJIM aToMaM, 0Opa3yoLuM [ernb Wi KoJblo. [1pu
HAJIMYMU B LIETIM U B Mperesiax Kosbla Ooyiee 4eM ONHOTO aTOMa-4jieHa KaKAbIH aTOM-4JieH
KOBAJICHTHO CBSI3aH C COCEJHUM aTOMOM-UJIEHOM B LIEMH WJIHM KOJblle. ATOMBI, COCTaBJISIOLINE
IPyNIy 3aMeCcTUTENs Ha LeTIH UM KONblie, He SIBJISIFOTCS aTOMaMU-4WIeHaMU 3TOM Lenu WUIH
KOJIbLIA.

«3aMelleHHbII» MO OTHOIIEHUIO K TIpYMNIe YKa3blBae€T Ha TO, YTO aTOM BOJOPOJa,
NPUCOEANHEHHBIH K aTOMy-WIeHY B MpeAesiaX IPYIIbl, 3aMelieH. JJoMKHO ObITh MOHSATHO, YTO
TEPMHUH «3aMEIIEHHBINY BKJIIOYAET B ce0sl MOApa3yMeBaeMoe yCIOBHE, BBITEKAIOIIEE U3 CMBICIA,
YTO TaKO€ 3aMEILIEHUE OJDKHO COOTBETCTBOBATb IOMYCTUMOW BAJIEHTHOCTH 3aMELICHHOTO
aToMa M 3aMECTHTENs, U YTO B PE3yJIbTaTe 3aMelIeHus] o0pasyeTcs CTa0MIIbHOE COEOHHEHUE

(r.e. He TmperepmeBarOllee  CaMOMPOM3BOJBHOIO  mpeoOpa3oBaHMs,  TAaKOrO  Kak
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NeperpynmnupoBKa, 3aMblKaHME KOJbLA WM OTLIeINIeHHe). B HEeKOTOpPhIX BOIUIOIIEHHUSX
n300peTeHns OTAENbHBIN aTOM MOXKET OBITh 3aMelleH OoJjiee YeM OIHUM 3aMEeCTHTEJIEM, €CIU
TAKOE€ 3aMelLIeHHe COOTBETCTBYET MAOIMYCTUMON BAaJEHTHOCTH OTOro aroma. I[lpuemnembie
3aMECTHUTENIM ONpeAeNeHbl B HACTOSINEM JAOKYMEHTE AJI Ka)IOH 3aMeLIeHHON MM BO3MOXHO
3aMELEHHON IPYyMIIbI.

«DapMaLeBTHYECKU TPUEMIIEMBINY» OTHOCHTCS K TEeM COEOUHEHHUSIM, BELIECTBAM,
KOMITO3ULIMSIM U JIO3UPOBAHHBIM (hOpMaMm, KOTOPbIE B paMKax OOOCHOBAHHOW MEIUIIMHCKOM
TOYKU 3PEHHUS] MPUEMJIEMbI JUII IPUMEHEHHUsI B KOHTAKTe C TKAHSAMH JIFOJEH U JKUBOTHBIX, HE
NPOSIBIISAsE M30BITOYHYIO TOKCHYHOCTD, Pa3lpak€HHe WIN JIpyrue NpoOJeMbl WIH OCIOKHEHUS
COpa3MepHO C Pa3yMHBIM OTHOIIEHHEM MOJIb3bI U PUCKA.

«DapMaleBTHYECKH MPUEMJIEMBbIH OSKCIUMHEHT» OTHOCUTCA K (hapMaLeBTHUECKH
NPUEMJIEMBIM BELIECTBAM, KOMITO3ULIMSM HJIH HOCHTEJSIM, BKJIIOUEHHBIM B JAHHYIO (HOpMY WM
cocTtaB (papmaneBTHUECKON KOMIO3UIMU. Kakaplii SKCIMIUEHT NOJKEH ObITh COBMECTHMBIM C
APYTUMH HUHTPEIUEHTaMH (papMaleBTUYECKOH KOMITO3ULMHM NMPU UX CMEIINBAHHMU TaK, YTOOBI
n3beratb B3aWMOJNEHCTBUH, KOTOpPBIE MOIJH OBl CYIIECTBEHHO CHU3HUTH 3(pdexTuBHOCTD
coenuHenust ¢opmynbl (I) mmu ero QapmaneBTHYECKH MPUEMIIEMOW COJMH TPU BBEACHHU
NAlMEHTy, U B3aMMOAEHCTBHS, KOTOpbIe NPHUBENU Obl B pe3yibraTe K (apMaleBTHYECKUM
KOMITO3ULIMSIM, HE SBIBIIoIUMcs (dapMaleBTHUECKH IpueMieMbiMu. Kpome Ttoro, Takoi
SKCLUIHEHT, Pa3yMeeTcsl, JOJDKEH ObITh (hapMalleBTHUECKH MTPUEMIIEMBIM, HAaIlpUMep, 00anaTh
AOCTAaTOYHO BBICOKOW YHCTOTOM.

«Par» oTHOCHTCS K panemMuyeckoi cmecu coenuuenuit popmyisl (I). Hanpumep, «pau-
(2S,3R,4R)» o3Hayaer pauemuyeckyro cmecb (2S,3R,4R) suHantHomepa wu (2R,3S,4S)
SHAHTHOMEPA.

Bo Bcem mocienyromeM TeKCTe onucaHust U (GOpMyJIbl U300PETEHHs, €CJIU KOHTEKCT He
TpeOyeT HHOTO, CJIOBO «COMEPKATh» M €r0 BAPHAHTHI, TAKUE KaK KCONEPIKUT» U CONEPIKAIIUID»,
CJIEyeT MOHUMATh KaK IMO/IPa3yMeBaroIIee BKIFOUEHNE YKA3aHHOTO LEeJIOro YHCHa, JIU0O0 CTaauu,
ar0O0 TPYMNIBI LEJIbIX YHCEN, HO HE MOJApa3yMeBarollee MCKIYEHHE JFOOOro IPYyroro LEeioro
qrcia, TMO0 CTaauH, JTHOO TPYIIIBI LENbIX YACEI WIN CTAIHH.

CoenuHeHus1 MO N300PETEHUIO MOTYT CYINECTBOBATH B TBEPAOH WM XuAKOH (opme. B
TBEPJOM COCTOSIHUU COEIMHEHHs MO HM300pPETeHHI0 MOTYT CYIIECTBOBATH B KPUCTAJUINYECKON
WM HEKPHUCTAUIMYECKOW (opMe HiIM B BHIE HX CMeCH. UTO Kacaercss COEOMHEHHI IO
N300pETEHNIO, UMEIOINX KPUCTAJUINYECKYI0 (pOopMy, CIerUanicTy B JAHHOM 00JIACTH TEXHHUKU

JOJIDKHO OBITD MMOHATHO, 4YTO (1)apMaLIeBTI/ILIeCKI/I NPpUEMIIEMBIE COJIbBATBI MOTYT 06pa3013aTbcs1



IpU BKIIOYEHWH MOJIEKYJ PACTBOPUTENS B KPHUCTANIMUECKYIO peEIIeTKy B IpoLecce
KpucTamm3anuu. B oOpa3oBaHMM COJBBATOB MOTYT Y4aCTBOBATb HEBOJHBIE PACTBOPUTENH,
Takhe Kak 3TaHojd, wuzonpormwioBbiii crmpT, N,N-gumertmcyiabpokcun (JIMCO), ykcycHas
KUCJIOTA, OSTAHOJAMHUH M JTHJALETAT, WJIM B Ka4ueCTBE pACTBOPUTENS, BKJIIOYEHHOTO B
KPHUCTAJNIMUECKYIO PELIETKY, MOXET y4acTBOBaTh Boja. CoNbBaThl, B KOTOPHIX BOJA SIBJISIETCS
pacTBOpUTENEM, BKIIOYEHHBIM B KPHCTAUIMUECKYIO pPEINeTKy, KaK TMPABUJIO, HAa3bIBAIOT
«runparaMuy. ['MapaTel BKIIIOYAIOT KaK CTEXHOMETPUYECKHE THIPAThl, TAaK U KOMIIO3MLHUH,
coleprKalie IMepeMeHHbIe KOJM4ecTBa BOAbL I3oOpereHue BKJIOUaeT B ce0sl BCe Takue
COJIbBATHI.

Kpome Toro, nomkHO ObITH MOHSTHO, YTO HEKOTOPBIE COSAMHEHUS MO H300pPETEHHIO,
KOTOpblE MOTYT CYLIECTBOBaTh B KPHCTAIMYECKOW (opMe, B TOM YHCIE HX pPa3JINYHbIC
COJIbBATBI, MOTYT MPOSIBIISATE MOJUMOPHU3M (T. €. COCOOHOCTh K OOPa30OBAHHIO PA3JIUIHBIX
KPUCTAUTMUECKUX CTPYKTYpP). DTH pasIuuHble KPHCTAIMUECKHe (OPMBI, Kak IPaBUIIO,
U3BECTHBI KaK «noauMopdsry. Mzo0perenne BkimrovaeT B cedst Takue nomumopdsl. TTomumopd s
UMEIOT  OAMHAKOBBIH  XHUMHYECKHMH COCTaB, HO pPa3JM4alOTCs MO  KOMITAKTHOCTH,
reOMETPUYECKOMY DACIOJIOKEHUIO U APYTUM ONMCHIBAEMBbIM CBOWCTBAM KPHUCTAJUIMYECKOTO
TBepaoro cocrossHus. CnenoBarenbHO, momuMopdsl  MOryT o0najgaTh  pasIUYHBIMU
¢u3nueckuMu CBOHCTBaMH, TaKMMU Kak (opma, IUIOTHOCTb, JKECTKOCTb, CIIOCOOHOCTh K
nedpopmaumy, CcTaOMIBHOCTH M CBOWMCTBA pacTBopeHus. lloaumopdsl, Kak MpaBUiIo,
XapaKTEePU3YIOTCSl PA3IMUHBIMU TeMreparypamu miasnenus, nHppaxpacabivu (MK) ciextpamu
Y TIOPOLIKOBBIMU PEHTT€HOBCKUMHU AU(PPAKTOrpaMMaMH, KOTOPbIE MOJKHO HCTIOJIB30BATh IJIST MX
uneHTudukauuu. JI0KHO OBITh MOHSTHO, YTO PA3JIMUHBIE MOJTUMOPQBI MOTYT ObITh TOJYYEHBI,
HampUMep, TMyTeM W3MEHEHHWs] WM pPEeryJUpPOBaHUsl YCJIOBUH pPEaKUMH WIA PEareHTOB,
UCTIONIb3YEMbIX NP MOJy4eHUU coennHeHus. Hampumep, k oOpa3oBaHuio mosumMop(oB MoryT
NPUBECTH W3MEHEHHsI TEMIIepaTypbl, JHaBJeHUs WM pactBopurens. Kpome Toro, B
OTPENEeNIEHHBIX YCJIOBUSAX OIUH MOJUMOP( MOKET CaMOIPOU3BOJIBHO MpeoOpa3oBaThCs B
apyroii monmumopd. Ilomumopdubie ¢opmbl coenunennit  popmynsr  (I) moryr ObITh
oxapakTepu3zoBaHbl W Au(EpeHUUPOBAaHBl C HUCIONB30BAHUEM psifa  TPATULHMOHHBIX
AHATUTUYECKNX METOMOB, BKIIOYAOIUX O€3 OrpaHUYeHHUH IOPOIIKOBBIE PEHTTEHOBCKHE
mudpakrorpammer  (IIPJ]), wunHppakpacubie (MK) cnexTpbl, paMaHOBCKHE  CIIEKTPHI,
muddepeHnuanpHy0 ckanupyomy kanopuMmerpuro (JCK), TepMorpaBuMerprudeckuii aHamms3

(TT"A) u AIMP TBepzoro Tena.



Coenunenuss B coorBercTBUU ¢ ¢opmynoit (I) comepkar omuH wim  Oosee
ACUMMETPUYECKUX LIEHTPOB (Tak)K€ HA3bIBAEMbIX XHUPAJIbHBIMU LIEHTPAMH) U, CIEJOBATENbHO,
MOT'YT CYLIECTBOBaTb B BHJE OTJENbHBIX SHAHTHOMEPOB, NUACTEPEOM3OMEPOB MIIH IPYTUX
CTEepPEeOU30MEpHBbIX (HOpM WM B BHAE UX cMeceil. XupajabHble LEHTPBI, TAKHE KaK XHUpPaJIbHbIE
aTOMBI YIJIEpOsa, MOTYT TaKXe MPUCYTCTBOBATH B 3aMECTHUTENIE, TAKOM KaK aJIKWJIbHAasl IPyIa.
IIpu OTCYTCTBUM YKa3aHUSI CTEPEOXUMUU XUPATBHOT'O LIEHTPA, MPUCYTCTBYOMIEro B hopmyie (I)
Wil B 000N NPOWJUTIOCTPUPOBAHHONH B HACTOSINEM JOKYMEHTE XHUMHUYECKOH CTPYKTYpE,
NOJPA3yMEBAIOT, YTO 3Ta CTPYKTYpa OXBATHIBAET JIFOOOH CTEPEOH30MEp U BCE UX CMecH. Takum
obOpa3om, coemuHeHusi B cooTBeTcTBuM ¢ ¢opmynoit (I), comepskamme omuH wiu Oonee
XUPAJTBbHBIX LEHTPOB, MOXKHO HCIIOJNB30BaTh B BHJE PALEMUYECKHX MOIU(HUKALUH, BKIOUAs
palleMHYECKHe CMECH M paleMaTbl, SHAHTHOMEPHO OOOTallleHHbIX CMeced WM B BHIE
SHAHTHUOMEPHO  YHCTBIX  OTAENbHBIX  cTepeon3oMepoB. COOTBETCTBEHHO,  HACTOsIIEe
n300peTeHne OXBaTBhIBAET BCE M30Mepbl coenuHeHni (opmyiner (I), mubo B BHAe OTAETBHBIX
M30MEPOB, BBIIEIEHHBIX TAKUM O0pa3oM, UYTO OHH IO CYLIECTBY HE COAEp:KaT APYroil m3omep
(T. e. ynCTHIX), OO B BUIEe cMecel. OTneIpHBIN H30Mep, BBIACIEHHbIH TAKUM 00pa3oM, YTO OH
MO CYIIECTBY HE COIEPKUT Apyrod m3omep (T. €. YHUCThIH), MOXKET OBITh BBIAENIEH TaK, YTO
Apyroil u3oMep NPUCYTCTBYeT B KonudecTBe MeHee 10%, B 4YacTHOCTH, MeHee ueM
npubnusutensHo 1%, Hanpumep, MeHee yeM npuoansuTensHo 0,1%.

PaniemMuueckie CoeAMHEHHs C ONHUM CTEPEOXMMHYECKUM LEHTPOM O0003HA4arT JHO0
KaK OTCYTCTBHE CTePEOXUMHHU (IIPOCTasi CBAA3b), JTUOO KaK UMEKIHe MApKUPOBKY (+/-) wiu pail.
PaniemMuueckne coequHEHHs C OByMsl Win  Oojiee CTEPEOXMMHUYECKMMM LEHTPaMH, TI7e
OTHOCHUTEJIbHAsI CTEPEOXUMHSI M3BECTHA, OOO3HAYAIOT KAaK LIMC WM TPAHC, KaK M300pakeHO B
crpykrype. OtnenbHble  pa3fefieHHblE SHAHTHOMEPbl C  HEU3BECTHOW  abCONIOTHOM
CTepEOXMMHUEN, HO M3BECTHOW OTHOCUTENBHON CTepeoxumuel obo3HaudaroT kak (R* mmm S*) ¢
COOTBETCTBYIOLINM 00pa3oM N300paskeHHON OTHOCUTEIBHOH CTEPEOXUMHUEH.

Ecnu mpencraBieHbl TUacTepeor3OMeEphl, 1 K HUM OTHOCHTCS TOJIBKO OTHOCHTEJIbHAS
CTEPEOXHMHUS, ISl HM300PaKEHUS CBS3M HCHOJB3YIOT CHMBOJIbI ( ===/innt)  CILIOLITHBIM
NOJYKUPHBIM  IIPU(TOM WM NPEPBIBUCTBIM TOJYXKUPHBIM mpudroMm. Ecnm wm3BecTHa
aOCONIOTHAsT CTEPEOXUMHs, M COCAMHEHHE IMpPEACTaBIsieT COOOW OTAENbHBI SHAHTHOMED,
UCTIONIb3YEOT COOTBETCTBYIOIIME CHMBOJIBI (m=—/nv+) B BHZE CIUIOIIHBIX HJIM TPEPHIBUCTHIX
KJIMHBEB MOJY>KUPHBIM IPUPTOM.

OtnenbHbIE CTEPEOM3OMEPBI COEAMHEHHUs] B COOTBeTCTBUU C (opmynoit (I), koropsie

cofiep kaT OOUH WM Oojiee aCHMMETPUYECKHX LIEHTPOB, MOTYT OBITh pa3esieHbl CIOCO0aMH,
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M3BECTHBIMH CIELIMAINCTaM B JaHHOH oOnactu TexHuku. Hampumep, Takoe paszienaeHrne MOKHO
ocymectBuTh (1) myTem oOpa3oBaHUS IUACTEPEOM3OMEPHBIX COJIEH, KOMILJIEKCOB I JIPYTUX
NPOM3BOAHBIX; (2) myTeM H30HpPaTENbHOrO B3aUMOAEWCTBHUS CO CTEPEOMEPHO CIEeLU(UYHBIM
peareHToM, Hampumep, myTeM (pepMEeHTaTUBHOIO OKHCIIEHUS] WJIM BOCCTaHOBJIEHUs, b0 (3) ¢
HIOMOIIBIO TA30KUIKOCTHON MJIM JKUAKOCTHOH XpoMaTorpaduu B XUpaJbHOH cperne, HarpuMmep,
Ha XUPAJbHOM HOCHTEJIE, TAKOM KaK CHUJIMKArejb, CO CBSI3aHHBIM XHPAJbHBIM JIMTAHIOM WJIH B
NPUCYTCTBHH XHUPAJTBHOTO pacTBOpUTENs. JIOKHO OBITh MOHSTHO, YTO MPU MpeoOpa3oBaHUU
KEJIAeMOT0 CTePeoH30Mepa B JAPYroe XMMHYECKOE COCAMHEHHE OJHHM M3 OIMUCAHHBIX BBIIIE
croco0oB pazaeneHuss TpeOyeTcss NOMOJIHUTENbHAsE CTAAMs JJIsi BBICBOOOXKIEHHsS JKEIaeMOH
(opMBL.  ANBTEPHATHBHO KOHKPETHBIE CTEPEOM30MEPbl MOXKHO CHHTE3HUPOBATH IyTEM
ACHMMETPUYECKOTO CHHTE3a, HCIOJNb3ysl ONTHYECKH AaKTHUBHBIE pEareHThbl, CyOCTparThl,
KaTaJIM3aTOPbl MM PACTBOPUTEIH, HIIH IyTEM NPeoOpa3OBaHMs OJHOTO SHAHTHOMEpPA B APYTOi
MyTEM aCUMMETPHUYECKOT0 peoOpa3oBaHusl.

JIOJoKHO OBITP TOHATHO, 4TO Ans coenuHeHuil ¢opmynsl (I) Moryr nHaOmomarbes
tayToMepbl. JIr000i KOMMEHTapuil OTHOCHTEIbHO OHOJIOTHUECKOW AaKTHBHOCTH TayToMepa
CJIEAYET pacCMaTPUBATh KaK BKIIOYAOLINN 00a TayToMepa.

JIOIKHO OBITh MOHSTHO, YTO B HACTOSIIIEM JAOKYMEHTE CCBUIKA HA COEMHEHUs (POPMYJIBI
(I) m ux conmu oxarbiBarOT coequHeHus popmynsl (I) B Buge cBOOOIHBIX OCHOBaHMH, JUOO B
BHUJIE COJIeH, HampuMep B BUAe MX (papMaleBTHYeCKH mpuemiieMbix cojed. Takum oOpasom, B
OZTHOM BOILIOLIEHHH N300peTeHNne OTHOCUTCA K coenHeHusaM (popmysl (I), kak onucaHo BhIIIe.
B npyrom Borutomennn u3odpereHne OTHOCUTCS K coennHeHusMm (opmyosl (I) u ux consam. B
CJIEAYIOIIEeM BOIUIOLICHHH HW300peTeHne OTHOCUTCA K coeauHeHusM ¢opmynbl (I) u ux
(apManeBTUYECKH TPUEMIIEMbIM COJISIM.

B cBsi3M ¢ WX MOTEHUMAIbHBIM MPUMEHEHHEM B MEAMLIMHE JKEJIATEeNIbHO, YTOOBI COJIH
coenqunennii  popmynst  (I) Obutu  ¢apmaneBTHHECKH —npuemiieMbiMH.  [Ipuemiiemble
(bapManieBTHYECKH TPUEMJIEMBbIE COJIM MOTYT BKJIFOYAaThb COJM TPUCOEAWHEHHs] KUCIOTHI WJIH
CONM TpucoenuHeHuss ocHOoBaHMs. O030p MPUrOOHBIX (GapMalleBTUYECKH MPHEMIIEMbIX COJIEH
cM. B myOnmkanuu Berge et al., J. Pharm. Sci., 66:1-19, (1977). Kak npasuino, ¢papManieBTHUECKH
NPUEMJIEMYIO COJIb MOJKHO JIETKO IOJIYYHTb IYyTEM HCIOJB30BAHUS JKENAEMON KHCIIOTBI WIIH
OCHOBaHHSI COOTBETCTBEHHO. I10IydeHHYI0 B pe3ysbTaTe COJb MOKHO OCAXKIATh U3 PacTBOpa U
cobuparh (UIBTPOBAHNUEM WIIH BBIENATD IYTEM BbIITAPUBAHUS PACTBOPUTEIIS.

dapmaneBTHUECKH TpUEMIIEMast COJIb TPUCOEAMHEHUS] KHCIOTBI MOXeET OBITh

oOpa3zoBaHa myTeM B3auMozeicTBus coenuHeHus Gopmysl (I) ¢ mpuemiaemMoit HeopraHUUeCKOn
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WIA OPTaHMYECKON KHUCIOTOW (TakoW Kak OpOMHCTOBOAOPOIHAS, COJISIHAs, CEpHasi, a30THasl,
docdopHas, siHTApHAs, MaJEUHOBAs], YKCYCHAsl, IPOMUOHOBAsA, (yMapoBasi, IUMOHHAs!, BUHHA,
MOJIOYHasi,  OeH30HHas,  CaJMLUMJIOBAas,  AaclaparuHoOBas,  AApA-TONYOJCYJIb(HOHOBAS,
OeH30/CyIb(OHOBAs,  METAHCYJb(OHOBAs,  3TAHCYJIb(QOHOBAs,  HAPTATHHCYJIBPOHOBAS,
HarpuMmep 2-HadTanuHCYJIb(pOHOBAs, WM TeKCAHOBAas KUCJIOTA), BO3SMOXKHO B IPHEMIIEMOM
pacTBOpuUTeNie, HApPUMEP B OPTraHMYECKOM PACTBOPUTENE, C TOJIYYEHHEM COJIM, KOTOPYIO
OOBIYHO BBIIEJSAIOT, HAIPUMED, KpUCTAJUTH3auMeil min GuinbTpoBanuem, OO BhIMAPUBAHUEM C
NOCJIEAYIOUIMM pacTupaHueM. PapManeBTUYECKH NpUeMiIeMasi COJIb MPUCOSTUHEHUS] KUCIOThI
coenuHenus: popmyJsl (I) MOkeT BKIIFOYATh B ce0sl WM MPENCTaBJIsTh COOOM, HAMPUMED, COJb
THIPOOPOMU, THIPOXJIOPU, CyJIbdar, HuTpar, Gocdar, CyKIUHAT, MajieaT, alleTaT, MPOIMUOHAT,
dymapar, uuTpat, TapTpaT, JaKTaT, OEH30aT, CaANMLUMJIAT, TJyTamar, acmapTar, napa-
TONYOJICYIb(POHAT, OEH30JCYIb(OHAT, METAaHCYIb(OHAT, STAHCYIb(POHAT, HAPTATHHCYIb(HOHAT
(manpumep, 2-HadTaTHMHCYIB(POHAT) UM TEKCAHOAT.

Jlpyrue conu, He SIBISIFOINMeCs (papMaLleBTHUECKH TPUEMIIEMbIMU, Hanpumep GopMHuarsl,
oKcanaThl WM TpU(TOpaLeTaTbl, MOTYT OBITh HCIOJb30BAHbL, HAMpPUMEP, NPHU BbIIEICHHU
coenuneHuit popmyiel (1) 1 BKIIFOYEHBI B 00BEM JAHHOTO U300PETEHUSI.

B oObem wu300pereHHst BKIIOYEHbI BCE BO3MOXKHBIE CTEXMOMETPHUYECKHE U
HecTexuomerpuueckue GopMsl conert coequHenuit popmysl (I).

Ha ocHOBaHMM ONMMCAHHOTO BBIMIE€ JOJUKHO OBITh MOHSATHO, YTO B 00BbeM HM300peTeHHs
BKJIFOUEHBI COJIbBATHI, U30MEpbI U TonuMopdHbie popmbl coenunernii popmysl (I) 1 ux comen.

N3JIOKEHUME CYITHOCTU U30BPETEHUA

B nepBom acriekre mpemioxkeHbl coequHeHus: popmyJisl (I):

R1
|
HN o)
N 0
RY N H
Y / \RZ
R3 o)
U UX COJIY,
rac.

1 o
R" npencrasisier codoii —Ci.3 aTIKUIT WM HUKJIOTIPOIIILT,
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R” mpencrasmser coboit H mmn —Co3 ankun—Cs.; LUKIOATKII, TA€ HHKIOANKHIbHAS
rpynmna sBJISI€TCSl HE3aMELICHHOM WM 3aMelleHa OAHOW, IBYMsl WM TpeMsl Ipynrnamu R’,
KOTOpbIE MOTYT OBbITh OJUHAKOBBIMH UJIH PA3HBIMH;

R’ npexacrasJsier codboi —H, —C .4 amKuJI, HUKIONPOTTUI UITH —(CHz)pORIO;

R mpencrasmser coboit a) heHm (KOTOPBIH MOKET ObITh HE3AMEIIEHHBIM MK 3aMeleH
OIHOM, IBYMsI HIIH TPEMs IPyIIIaMi R’, KOTOpble MOTYT GbITh OIMHAKOBBIME WITH PA3HBIMIL), 0)
5- wim 6-4IeHHYIO TeTepOapWIbHYI0 Tpymnmy (KOTOpas MOKeT ObITh HE3aMEINeHHOW WM
3amemeHa —Cjsankwiom, rpynmnod —O-Cisankun wim  rajoreHo); B) 9-11-uneHHyrO
reTepOAPIIbHYIO TPymIy (KOTOpasi MOXKeT ObITh HE3aMELIEHHOH WM 3aMeleHa OJHOH, IBYMsI
WIN TPEeMsl TPYIIaMH, KOTOPbIE MOTYT OBITh OJUHAKOBBIMH HJIM PA3HBIMH, BBIODAHHBIMH H3
—C1.3aJ'IKI/IJ'I—R8, —-OCH;, -0-Cy; aJ'IKI/IJ'I—RS, rajoreHo, okco, —O—-CF; u —CN), wmm r)
—~(CHz)n-Genun,

p paBHoO | wnu 2,

n pasHo | wnu 2,

R’ npencraeisier coboii ranoreno, ¢enun, —Cig aJ'IKI/IJ'I—RS, -CO,H, -OCH;,
-0-Cys aJ'IKI/IJ'I—RS, —CN, —OH wnmu —NHR(’;

R® mpencrasmser coboit —H, —C(O)OC(CHj3);, —Cis amkmm, —Cs; LHKIOANKHIL,
4—7-45IeHHYI0 TeTePOLUKINIbHYIO rpynny wind —C,.; ankun—0—-C,.; ankun, rae —Ci.¢ alKuiabHas
1 —C3.7 IUKIJIOATIKMIIbHAS TPYIIBI BO3MOXKHO MOTYT OBbITh 3aMEIIE€HbI OfHUM, IBYMS HJIH TPeMsI
aToMamu QTOpa;

R’ npeacTaBisieT  coboit —NR”R”, —C1.3 alKuj, rajoreHo, —COzRIO, —-CH,0H,
~CHR'™MOR", —C(0)C5 anxun, -CHR')NR'R", -CN, —-CHF,, —CF;, -OH, —OCHF,,
—OCF;, -OCHj;, -0-Cj5 aJIKI/IJI—Rg, —Cis ankun-R’ win —O—TnunepuaAnHWI,

R® npencrasisier codoit —H, —ORIO, —CO,C(CH;3); wun —NR“RIZ;

R’ npencrasmsier coboit —H, ~OR'” mm ~NR'R'*;

R' npencrasuster co6oit —H mmi —Cy.3 anku,

R u R'? kasmplit HE3aBUCHMO BbIOpad u3 —H, —C;.; ankuna wim —C ;3 aJ'IKI/IJI—NRBRH;
m6o R'"™ u R moryr GbiTh 0OBEOMHEHBI BMECTE C aTOMOM a30Ta, K KOTOPOMY OHH
MPHUCOSNUHEHBbI, ¢ O0Opa3oBaHHEM 4—7-4JICHHOW TeTePOLMKIUIBHOW TPYMIbl, BO3MOXKHO
3aMEIIEHHOW OJHUM WM JIByMsI 3aMECTHTEJSIMH, HE3aBHCUMO BbIOpaHHBIMU H3 —Ci.3 aJIKWIIA,
-OHuF;u

R u R™ kaxmpiit HezaBucumo BbIOpan u3 —H, —C,_; ankuna u —C(O)CHj.
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B onHOM BomuIOmeHnn m300peTeHus npeasioskenbl coequuenust Gopmynsl (I) u ux comm,
rae:

R! npenctassieT co0oit —Ci.3 aIKUIT UITH LIUKJIOTPOITIT,

R” mpencrasusier coboit —Cosankui—Cs.7IUKIOANKHN, Te [HKIOAIKUIbHAS TPYIITa
SIBJISIETCSl HE3AMELLEHHON WM 3aMellleHa OAHOW, ABYMsS WIM TpPeMsl IPyINIamu R’, KOTOpBIE
MOTYT OBITh OJUHAKOBBIMH UJIH PA3HBIMH,

R’ npencrasisier co60ii —H, —C .4 aJIKHI, LUKIOMPOIIIT HITH —(CHz)pORIO;

R* npencrasnser coboii a) e (KOTOpblil MOXKET GbITh HE3aMEIIEHHBIM HIIH 3aMeLICH
OHOM, ABYMsI HIIH TPEMs FPYIIaMi R, KOTOpbIe MOTYT GbITh OMHAKOBBIMI HIIH PA3HBIMK); 5)
5- wim 6-wIeHHYIO TeTepOoapwiIbHYI0 Tpynmny (KOTopas MOXKeT ObITh HE3aMEIIeHHOW WU
3amemena —Csankwiom, rpynmnod —O-Cpzankun wim  rajoreHo);, B) 9-11-uneHHyrO
reTepOAPIIIbHYIO TPyMIy (KOTOpasi MOXKeT OBbITh He3aMEIEHHOH WM 3aMelleHa OJHOH, JBYMsI
WIA TPEMsl TPYMIIAMH, KOTOPbIE MOTYT OBbITh OJWHAKOBBIMH HJIM PAa3HBIMH, BBIOPAHHBIMH W3
—C1.3aJ'IKI/IJ'I—R8, —OCH;, -0-Cy; aJ'IKI/IJ'I—RS, rajoreHo, okco, —O—-CF; u —CN), wmm r)
—~(CHy)n-Genmu,

p paBHO | wnu 2,

n pasHo | wnu 2,

R’ npencrasisier coboii ranoreno, ¢enun, —Cig aJ'IKI/IJ'I—RS, -CO,H, —-OCH;,
—0-Cy aJ'IKI/IJ'I—RS, —CN, —OH wunu —NHRG;

R® mpencrasmser coboii —H, —C(O)OC(CH3);, —Cis amkun, —Csi; IHKJIOANKHI,
4—7-4neHHYI0 reTepOoLUKIIbHY0 rpynny win —Cs.3 ankun—0-C 3 ankui, rae —Ci.¢ amKuibHas
1 —Cs.7 LIMKJIOAJIKWIIbHAST TPYIIIBI BO3MOKHO MOTYT OBITh 3aMeleHbl OJHUM, ABYMS HJIH TPEMsI
aroMamu GTOpa;

R’ NPECTaBIsIeT  COOOM ~NRM"R"Y, —Cjsamxkmn, ramoreno, —-CO,R', —CH,OH,
~CHR"HOR", —C(0)C\sankun, —-CHR'))NR''R'?>, -CN, —-OH, —OCHF,, —OCF;, —OCH3,
—0-Cy.¢ ankmn-R’, —C ) ankmn—R’ mwnu —O—numepugus;

R® npencrasmusier coboit —H, ~OR'” mm -NR"'R';

R’ npencrasmsier coboit —H, ~OR'” mm -NR"'R'%;

R"Y npenctasisietr codoit —H wnmu —C 3 ankw; u

Ry R KaKObIld He3aBUCHMO BbiOpaH u3 —H u C.3 ankwna; wim R!' y R MOTYT OBITh
00BETMHEHBI BMECTE C aTOMOM a30Ta, K KOTOPOMY OHHU NMPUCOEOUHEHBI, ¢ 00pasoBaHHeM 4—7-
YJIEHHOW TeTePOLMKIMIBHOW TPYIIbL, BO3MOXKHO 3aMEUIEHHOW OOHUM WM  OBYMS

3aMeCTUTEIISIMH, He3aBUCHMO BeIOpaHHbIMU U3 —C).3 ankmina, -OH u F.
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B oxgHOM BomUTOmEHNN M300peTeHMs MPEAIOKeHbl coenunenus ¢popmyisl (1a):

R1
|
HN O
= AN (la)
4 H
RYN 7 N\R2
R3 o)
U UX COJIY,
rae:

R! npencTasiisier coooi —C1.3 aTKUIT UITH LIUKJIOTPOTTHIT,

R” mpencrasmser co6oit —Cos ankun—Cs.; NUKIOANKHN, TAe LMKIOAIKIIbHAS TPYIIa
SIBJISIETCS] HE3aMEIeHHOW WM 3aMelneHa 1, 2 unm 3 rpynnamu R’, KOTOpBIE MOTYT OBIThb
OJIMHAKOBBIMH WJIA PA3HBIMUY;

R® npencrasisier codoit —H, —C1.4 QKU UM LUKJIOTIPOTIHT,

R* npencrasnser co6oii a) (e (KOTOpbIil MOXKET GbITh HE3aAMEIEHHBIM HIH 3aMeLIeH
1 unu 2 rpynmamu R’ KOTOpbIE MOTyT GbITh ONMHAKOBBIME HIIM PA3HBIMK), HiH 6) 5- uin 6-
YIEHHYIO TeTePOAPHIIbHYIO Ipymmy (KOTOpas MOKET OBITh HE3aMELIeHHON WM 3aMelneHa
METUJIOM WJIM METOKCH); WU B) 9—11-4eHHYI0 reTepoapuibHyIo Ipymmny (KOTopast MOXKET ObITh
He3aMeIeHHONW WM 3aMelneHa 1, 2 wim 3 rpynmnamu, KOTOpble MOTYT ObITh OIMHAKOBBIMHU HIJIH
Pa3HBIMH, BBIOPAHHBIMU U3 MeTHIa, GTOPO U 0Kkco); uin ) - CH,),-penn;

p paBHoO | wnu 2;

n paBHo | wnu 2,

R’ npencTasisier codoit ranoreno, ¢penmt, —Ci.e ankui-R®, ~CO,H, ~0—C1. ankun-R®,
—CN, —OH wnu —NHR6;

R® npencrasmsier coboit —H mnu ~C(0)OC(CH)s;

R’ mpencrasmster coboii ~NHCH;, —N(CH;),, -CH;, —-F, -CO,H, —-CH,0OH, —Cl,
—C(O)CH3, —C(O)OCHg, —CHzN(CH3)2, —CN, —OH, —O—C1.6 aJ'IKI/IJ'I—Rg, —C1.6 8..]'IKI/I.]'I—1{9 507051
—O—nunepuIuHII,

R® npencrasmsier coboit —H, ~OH, -N(CHj3), 1 —OCH;

R’ npencrasmster coboit —H, ~OH, -N(CH3), 1 MopdoIuHII; 1

R" npexacTasisieT codboit —H, meTun mm 3Tui.

B omHomM BoOmomenun u300peTeHus R' NpeACTaBIsAeT COOOW METWIJ, ASTHJ WIN

LUKJIOMPOTIUJL.
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B oxHOM Borutomenun u3obperenns R' npeacrasmser co6oit meTw.

B oxHOM BomUIOmEHNN H300peTeHMs R’ npencrasisier codoit H.

B omHOM BomomeHun wusobperennms R’ mpenctaBuser oGOl LHKIOMPOIIHN,
LUKJIOOYTHJI, LMKJIOTEKCHJ, METHJILHMKIOOYTUI, METHILUKIONESHTH, MEeTHIILHUKIOreKCHUII,
STUJILUKJIONPONNS, OSTWILUKIOIeKCUI uiu  cnupo[3.3]rentaHui, TAe UKJIONPOIUIbHAS,
UKJIOOYTUIIbHAS, LIUKJIOTICHTHIbHAS M LIMKJIOTeKCHIIbHASI TPYIINbI MOTYT OBITh HE3aMeIEHHBIMH
VT 3aMeleHs 1w 2 rpymmami R, KOTopble MOTyT GbITh OXHHAKOBBIMH HIIH PA3HBIMIL

B OZHOM BOIUIOHGHWH u300peTennss R” mpencraBmser coGOi  LHKIOMPOIIAN,
uKIo0yTHy,  3-¢propuuknoOyTun, 3-(peHmwInukIoOyTi, 6-amuHocnupol3,3|renTanmn, 2-
LUKJIONPONUISTIIL,  (TPAHC)-2-METHIILUKJIONPONWT,  (TPaHC)-4-THIPOKCULIUKIOTeKCHI,  2-
TUAPOKCUMETUIILIUKIIOPOITHIL, 2-METOKCULIMKJIOTPOIIHIL, I -MaHOLMKJIONPOMIIIL, 2,2-
I TOPLUKIONPOIIHIIL, 3-(mpem)-6yTOKCUKaPOOHMIAMIHOLIUKIIOOY THIL, (1R*,2R*)-2-
sTokcuuukionponw, (1S*,25*)-2-srokcnumknonponu, (TpaHc)-2-3runuukinonponui, (1S,25)-
2-ruApOKCUMETHIILIUKIIOTPOTIIII, (1R,2R)-2-rugpOKCUMETHIILIMKJIOTIPOTTIIL, (1S,25)-2-
stunukaonporwy, (1R 2R)-2-stunmumknonponm, (1R,2R)-2-merunuukmnonponui, — 2-
STOKCUIUKJIONpONI,  (uuc)-4-rugpokcuuukiorekcu,  (1S*,28%)-2-MeToKCHIMKIIONPOITIT,
(TpaHC)-2-3TOKCULIUKJIIONIPOIIHI, (1M C)-2-MeTHITLIUKIIONPOTIHI, (Tpanc)-2-
T'UJIPOKCUMETUIILIUKJIONTPOTIUJ, (TpaHC)-2-3TOKCHUIIUKIIOTIPOITHII, (1R* 2R*)-2-
metunuukyonponuwi, (1R,2R)-2-rugpokcumernnuuknonponui, (1S,25)-2-MeTHILHUKIONPOIH,

(1S*,28*)-2-runpokcuMeTHIIUKIOOyTUAMETH,  (LHMC)-3-TUAPOKCULIMKIOOYTHN,  O-(Tper)-

OyTokcukapOoHmIaMuHOCTIUPO[ 3.3 [renTaHu, 2-(heHUTUUKIIO0Y THIL, (1mc)-3-
TUAPOKCUKAPOOHUITLUKIIOOY THIL, 1-M300y THITLUKIIOTIP O, 3-meTokcu-2,2-
TUMETHITUKIO0Y THJI, 3-3TOKCULMKIOOYTHII, 3-MEeTUJIIUKIIO0Y THI, 3-3TOKCH-2-

MeTOKCUIMKIOOyTHI,  1-mpormmnuukinoOyTtin, (1S,3R)-3-rugpokcunuknonent, (TpaHc)-2-
TUAPOKCULIUKIIOTEKCHUIL, (1MC)-2-TUAPOKCULIMKIIOT €KCHII, 2,2-muTOPLUUKIIONPOIIUIL, 2-

TUAPOKCUIUKIIONIEHTHI, (TPAHC)-2-METOKCULIUKIIONPONHI, 2-ruapokcuukiorekcn, (1R,2S)-2-

T'HPOKCULIUKIIONEHTUIIMETHII, (1M C)-2-TUAPOKCHLIUKIIOIEHTHIIME T, (Tpanc)-3-
T'HJPOKCULIMKIIONEHTUIIMETHII, (1mc)-3-TUAPOKCHLIUKIIOTIEHTHIIMETHI, (Tpanc)-4-
T'HJPOKCULIUKIIOT€KCUIIMETHIL, (1mc)-4-TUAPOKCHLIUKIIOT€KCHIIMETHII, (1R*,2R*)-2-

metuuukyonponu, (1R,3S)-3-rugpokcnnmknorekcunmernd, (1R,2R)-2-ruapokcuukiaody T,
(1S*,3S*)-3-ruApOKCULIUKIIOT€KCHII, (1R*,3R*)-3-rugpOKCUIIKIIOTEKCHIL, (1S*,3R*)-3-

TUAPOKCULIUKIIOTEKCUIL, (1R,3S)-3-ruapOoKCUIIKIIOTeKCHIT, 2,2-AUMEeTUIILUKIONPONUI,
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(1S*,25*)-2-MeTUILUKIIONPOIIHLI, (TpaHc)-2-MeTOKCHUIMKIOOYTHIL, (1R*)-2,2-
AUMeTHUIHUKIonponui wid (1S%)-2,2- nuMeTHIIKIOnponnL.

B oxpHOM BomuIOmeHnn n300peTeHuns R’ MPenCcTaBsieT COOOH LUKIIOMPOITHIL.

B omHom Bomnomenuu usobperemms R”  mpencraBmser coGoit  (1S,25)-2-
METUJILIUKJIOTIPOTTIIL.

B oxHOM BomiomeHnn u3obperenuss R mpencrasmser coboit —H, —C4 ankun wiu
LIUKJIOTPOTIHIL.

B omHOM BOMIIOIIEHUM H300pETeHHS R’ npencrasisier coborr H, merwn, >Tun wiu
LUK JIOTIPOTIHIL.

B oxgHOM BoOMUIOIMEHNN U300pETEHUS R’ npencrasisier codoit H.

B oxuoM Bomomesnn m3ooperenns R* npencrasmser coboit a) pern (KOTopsIii MoXKeT
GBITH He3aMEIIEHHBIM WK 3aMerneH | i 2 rpymmamu R’ KOTOpbIe MOTyT GbITh OXMHAKOBBIMI
WM pa3HbIMU); 0) 5- uimm 6-4ieHHBIH reTepoapuil (KOTOPBIH MOXKET ObITh HE3aMELEHHBIM HJIIH
3aMeIleH METWIOM) WiH B) 9—11-uneHHbId rerepoapui (KOTOPBIH MOKET OBITh HE3aMEIEHHBIM
WJTA 3aMEIIeH METUJIOM).

B oxHOM Bomiomennn u3obperernst R* mpencrasisier coboii heHmn, He3aMelneHHbIi
WJIM 3aMELIeHHblH 1 uim 2 rpynnamu R’ KOTOpPbIE MOTYT ObITh OIMHAKOBBIMH WUJIH Pa3HBIMH.

B omHoM BommomeHn: wm3o0perenms R’ mpencraBmser coboit  demmm,  3-
MetunamMuHodenun, 3-guMmerwnamuHodenmn, 3,5-gumermndenun, 4-metokcudeHun, 2,3-
aumetwidenun, 2-prop-3-merundennn, 4-prop-3-merundennn, 4-meTokcu-3-MeTHIPEHU, 3-
dTop-S-metundenun, 3-merundenun, 2-prop-S-merundenun, 3-meTokcukapOOHUIPEHU, 3-
ruapokcumetwidenmn, 3-metrokcudeHun, 3-ruapokcuderm, 3-(2-ruaApoKCHITOKCH)PEHM, 3-
broppennn, 4-propbenwn, 4-merundenwn, 2-propdenwn, 3-(mopdonuHo)benmn, 3-
xynophenmn, 3-auerwndeHun, 2-meTwideHm, 3-2-(AuMeTHIaMHHOITOKCH )peHmt, 2-¢rop-3-
metuwindernn,  3-(l-rugpokcustunm)penwn,  3-rugpokcudenwn,  2,5-numverwndenun, — 4-
MeTOKCuKapOoHmIdeHun, 3-umanogeHm, 3-(mopdommrOMeETHIT)heHw, 3-
(mumeTunamuHOMETHI )eHI, 4-ruapokcuMeT, 2-metwindenwn, 2-¢prop-S-metun, 4-prop-3-
merokcudenm, (R*)-3-(1-ruppoxcustin)pernn uimu (S*)-3-(1-ruppokcusTin)peHn.

B oxgHom BommomeHnn m3o0perenms R’ mpencramster coboif 5- MM G-uieHHbII
reTepoapml, He3aMEeIIeHHbIH WIH 3aMeIeHHbIH METHUIIOM MJTH METOKCH.

4 o
B oxpnoM Bomtomenuu uzodperenust R* npencrasinser coboi:
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* * *
N
X A AN VAR
) é (j - HN\;\
= N N *

rae * 0603HAYAET TOUKY MPHCOSAHHEHHs K aKMIBHOMY OCTAaTKy, i rae R* mosxer Gbrrh
HEe3aMEeIIeHHbIM I 3aMeIleH METUJIOM HJIU METOKCH.

B opHOM BOIUIOIIEHHH M300peTeHHUS R* NpeACTaBIsieT CO00H 6-METOKCUITUPUINH-3-1JI,
NUPUANH-2-WI,  OUPUAMH-3-wi1,  nupuauH-4-un,  1-metun-1H-nupaszon-4-un wumm 6-
METUINUPUIUH-2-HIL.

B oxmHoM BommomeHnn m3o0perenms R mpencrasmser coGoit  9—11-unenmHbiii
reTepoapul, He3aMELIEHHbIN WJIH 3aMEIEHHBII METUIIOM.

4 o
B onHOoM BomOmEHNN u3odperenust R” npencrapnser coOoi:

* * * *
H
C[O] @ij C@ CEN\]
/4 P
o = N N
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H
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*
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H
*

A
co &y O O
soliosyos e

NH
1500
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rae * 0603HAYAET TOUKY MPUCOSTHHEHNS K AJTKIIBHOMY OCTAaTKy, i rae R Moxer GbITh
HE3aMELIEeHHbIM WUJIM 3aMeIleH METUIIOM.

B  omHom Bomnomenun  m3obperenmst R'  mpencramser  coboit  (2,3-
aurunpodenso[b][ 1,4 nuokcun-5-un, xunonun-8-un, 1H-6enszo[d]umunazon-4-un, 1-mermn-1H-
Oenzo[d]umunazon-7-un, xuHoOkcanuH-S-ua, 1H-unpazon-4-un, 1H-unpason-7-un,  1H-
oenso[d]umMunazon-6-ui, 2,3,4,5-rerparunpo- 1 H-6en3o[ d]azenun-7-w, 1,2,3,4-
TeTparuApoxuHoNuH-8-un, 1H-unnon-4-un, uaponun-4-un, 1-metun-1H-unnon-4-un, 2-metun-
1H-6en30[d|umunazon-4-un, 3-metwn-1H-unnon-4-un, OeHzodypaH-4-uji, H30XUHOJIUMH-5-WII,
1,2,3,4-TreTparuipOn30XUHOJIUH-7- U], 1,2,3,4-TeTparuipoOn30XUHOJINH-8- 11, 1,2,3,4-
TeTparuApoxuHoNuH-5-wi, |H-ungon-3-un, 1-metuin-1H-6enso[d|umunazon-4-un, 4,5,6,7-
terparuapo-1H-6en3o[dJumunazon-4-un, 6erzodypan-3-un wiu 2,3-nuruapodeH3odpypaH-3 -

B oxHoM Bomtomennn n3obperennst RY npencrasmser coboit derm, 3-Mertokcuderm,
4-rUnpOKCUATOKCUpEHU WM HWHAONMH-4-ui1. B apyrom BomuomeHnn wu300peTeHus R*
npencrasisier coboii Genmt. B cieayromem Boruiomennn m3obperenns R npexcrasisier co6oii
3-rUaPOKCU3TOKCU(DEHNUI.

B oxHOM BOMIOmeHMH wu300peTeHns R’ mpencrasuster coboif ramoreso, demmm,
—Crganxun, —0—Ci anxkmn, —COH, —Ci¢ ankun—OH, —CN, —OH wunu ~NHR®. B IPyrom
BOTLIOIIEHUHU U300pETeHHSI R’ npencrasisier codoit —F, dennn, merun, stun, H-npormi, —OCH3,
—OCH,CH;, -CH,0H, —CN, —OH, —-NH, mniu -NHC(O)OC(CHs);. B cnenyromiem BoruiomeHuu
u300peTeHus R’ npeacTasJsieT coO0i MeTHI.

B onHOM BomuIomeHn#n u300peTeHust R’ npezacrasisier cobori -NHCH3, -N(CHj3),, —CH3,
—OCH;, -F, —CH,0H, -CN, —CH;-mopdomunui, —Cl, —C(O)CH;, —OCH,CH,;N(CHs),,
—OCH,;CH,0H, —-C(0O)OCHj3;, —CH;N(CHj3);, —OH unu —CH(CH;)OH. B apyrom BOMmIOImEeHUN
nsobperenmst R’ mpexcrasisier coboit -NHCH3, -N(CHs),, -CHs, -OCH3, —F, -CH,OH, —CN,
—CH,-mopdonuann, —Cl, —C(O)CH;, —-OCH,CH);N(CH3),, —-OCH,CH,OH, —-C(O)OCHs,
—CH;,;N(CHj3),, —OH, -CHF,, -CF3 wm —CH(CH;3)OH. B npyrom Boruiomenuy n3ooperenns R’
npencrasisier codoit —CH(CH3)OH.

JIOJoKHO OBITH TMOHSITHO, YTO HACTOSIIEE H300pPETeHHE OXBAThIBAET BCE KOMOWHAIIUU
IPYII 3aMECTUTENIEH, OTTMCAHHBIE B HACTOSIIEM TOKYMEHTE BbILIE.

CoenuHeHus O N300PETEHHIO BKIIFOYAIOT COEIUHEHUS pUMepoB 1-268 1 ux conu.

B crenyromem BOIUIOmMEHNN H300peTeHNs PEAJIOKEHbI COeTUHEHHS TPUMEPOB 269-341

" UX COJIN.



19

B cnenyromem BomioneHM H300peTeHUs MPEIIOKEHbl COeUHEeHNs mpumMepoB 1-341 u
UX COJIH.

B opHOM Bomutomenuu uzobperenus coenuHenue popmyiisl (I) mpencrasisier coboii

1-6en3un-NS-nuknonponui-N3-mMeTni-2-okco- 1,2 -auruaponupuans-3, 5-
auKapOOKCaMuU;

1-6en3un-NS-uukno0yTin-N3-metui-2-okco- 1, 2-turugponupuauH-3, S-
nuKapOOKCaMUL,

NS-uuknonponui-N3-merun-2-okco- 1 -(1-pernnatun)-1,2-guruaponupuans-3, S-
auKapOOKCaMu,

pau-NS-mmknonponuin-N3-meruin-2-okco- 1 -(1-penmmmponmn)- 1,2- turuaponupuauH-
3,5-nmukapOoOKCaMu,

NS-mukno0yTui-1-((2,3-nuruapodensol[b][ 1,4] nuokcun-5-wmn)metwn)-N3-mMeTri-2-0KCco-
1,2-murunponupuaun-3,5-1ukapOOKCaMHuI;

NS-uuknoOytun-N3-merni-1-(3-(MeTnnamMuHo))0eH3 1T )-2-0KCo- 1, 2-AUrHAPOTIU PUIUH-
3,5-nmukapOoKcaMu;,

NS-mukno0ytui-1-(3-(qumernnaMmuno )oeH3nn )-N3-metni-2-okco-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUI;

1-6en3un-NS5-(3-¢propuuknoOytun)-N3-metni-2-okco- 1, 2-quruaponupunus-3, 5-
nuKapOOKCaMup,

NS-muxno0ytuin-1-(3,5-numernnoeH3mn)-N3-meTnn-2-okco- 1,2-muruaponupuaus-3, S-
auKapOOKCaMuU;

NS5-uuknoOytun- 1 -(4-metokcubdensnn)-N3-meTnia-2-0kco- 1, 2-guruaponupuans-3,5-
auKapOOKCaMULT,

NS5-uuknoOytun-N3-metun-2-okco- 1 -(x uHomnH-8-nametwn)- 1,2 - IuruaponupuanH-3,5-
auKapOoOKCaMu,

NS-uuknoOytmn-1-(2,3-numerrnoen3mn)-N3 -MeTi-2-0kco- 1, 2-murugponupuanH-3, 5-
nuKapOoOKCaMu,

NS-mukino0yTui-1-(2-prop-3-merundensmn)-N3-MeTri-2-0kco- 1, 2-TuruAponupuIuH-
3,5-nmukapOoKcaMu,

NS-mukno0yTui-1-(4-prop-3-merundensmn)-N3-MeTri-2-0kco- 1, 2- TuruAponupuIuH-
3,5-nmukapOoKcaMu;,

NS-mukno0yTui- 1-(4-merokcu-3-merundensmn)-N3-merun-2-okco-1,2-

OUTHAPONUPUINH-3,5-TUKapOOKCaMUI;
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NS-nuknobytun-1-(3-gprop-5-mernndensnn)-N3 -meTuin-2-okco- 1, 2-Turuaponupu -
3,5-nmukapOokcaMun;,

NS-uuknobytun-N3-merun-1-(3-merundensun)-2-okco-1,2-auruiponupuans-3, S-
auKapOOKCaMuUI;

NS-muxno0ytuin-1-(2-grop-5-merundensnn)-N3 -metnn-2-0kco-1,2-AuruApOonupUAHH-
3,5-nmukapOoKcaMu;

1-6en3un-N3-meTmn-2-0kco-N5-(3 - eHunuukiao0y i )- 1, 2-Turu i ponupuanH-3,5-
nuKapOOKCaMu,

NS5-(6-amunocnupo[ 3.3 Jrentan-2-mn)- 1 -6en3mn-N3-metni-2-okco-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

(+/-)-NS5-uuknoOytun-N3-merun-2-okco- 1 -(1-penmnytin)- 1, 2-guruaponupuaus-3,5-
auKapOoOKCaMu,

1-6en3un-NS-uukno0y Tiin-N3 -IuKIonponui-2-okco- 1, 2-qurugponupuaus-3, 5-
nuKapOoOKCaMu,

1-(({/ H-6en30[ d Jumunazon-4-wua)met )-NS-uuknody Tin-N3-meTuin-2-okco-1,2-
OUTHAPOMTUPUINH-3,5-TUKapOOKCaMUI;

1-6en3un-NS5-(2-nukaonponmidTii)-N3-meTun-2-okco- 1, 2-quruaponupuaus-3, 5-
nuKapOOKCaMuL,

metm-3-((5-(uuknoOyrunkapoamomnin)-3-(MeTuiakapdamonn)-2-okconupuaus- 1 (2H)-
WJI)METUT)0OeH30aT;

NS-muxnoOytuin-1-(3-(runpokcumeriun)oens3ui)-N3-meTun-2-okco-1,2-
OUTHAPOMUPUIUH-3,5-TruKapOOKCaAMUT;

NS5-uuknobytun-1-(3-merokcudensnn)-N3-metnia-2-0kco- 1, 2-guruaponupuans-3,5-
auKapOOKCaMu,

NS-uuknobytun-1-(3-ruapokcnden3mn)-N3-meTun-2-0kco- 1,2 - TuruIponupuanH-3, 5-
auKapOoOKCaMu,

NS-uuknobytun-1-(3-(2-ruapokcusTokcn )oeH3n)-N3-metni-2-okco-1,2-
OUTHAPONMUPUINH-3,5-TUKapOOKCaMUT;

1-(({ H-6en30[dJumunazon-4-mn)mernn)-NS-nuknonponui-N3 -mMeTui-2-okco-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

(R)-NS5-mmxmnonpornun-N3-merun-2-okco- 1-(1-pennnstun)-1,2-nuruagponupunus-3,5-

nuKapOoOKCaMup;
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NS-nuknonponun-N3-merni-1-((1-merun-/ H-6en3o[ dJumuaaszomn-7-um)MeTin)-2-0Kco-
1,2-nurunponupuaut-3,5-1ukapOOKCaMu;

(+/-)-1-6en3un-N3-metun-N5-((TpaHc)-2-MeTHILHUKIION PO )-2-0Kco-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

(+/-)-1-6en3mn-N3 -metun-NS-((1uuc)-2-MeTHILU KON PO )-2-0Kco-1,2-
TUTHAPONMUPUIUH-3,5-TUKapOOKCaAMUI,

1-6en3u1-N5-((TpaHc)-4-rugpokcuiukiorekcui )-N3-metui-2-okco-1,2-
OUTHIPOITUPUIUH-3,5-TUKapOOKCaAMUT;

(+/-)-1-6en3mn-N5-(2-(ruapOKCUMETHIT ) IUKIIOTTPOnH )-N3-MeTHi-2-0kco-1,2-
TUTHAPOMUPUINH-3,5-TUKapOOKCaMUT,

(+/-)-1-6en3mn-N5-(2-MeTOKCUIMKIIONPOITHIT )-N3-MeTHII-2-0KCO- 1, 2- AUrHAPOTTU UL H-
3,5-nmukapOoKCcaMu;

NS-uuknonponui-1-(3-gpropoensmn)-N3-metun-2-0kco-1,2-nuruaponupuang-3,S-
nuKapOoOKCaMu,

(+/-)-1-6en3mn-N5-(1-unanounkonponin)-N3-mMeTun-2-0kco- 1,2- TuruaponupunH-
3,5-nmukapOoKcaMu,

NS-nuknonponun-N3-mMeTni-2-0kco- 1 -(XUHOKCaIUH- S -uIMeTH )- 1, 2- Turugp OonupH I vH-
3,5-nukapbokcaMun;,

(S*)-1-6en3mn-N5-(2,2-nudropuuknonponni)-N3-mMeTni-2-0kco- 1, 2-AUruAponupuInH-
3,5-nukapOoKcaMu;

mpem-0yTun-(3-(1-6en3un-5-(merrnkapbamoun)-6-0kco- 1,6-TUruapoOnupuanH-3-
KapOOKCaMua0)IMKIO0y THIT)kapOamar,

NS-muknonponui- 1-(4-propdensmn)-N3-metun-2-okco-1,2-nuruAponupuanH-3,5-
auKapOOKCaMu,

NS-uuknonponui- 1 -(4-merokcnOen3mn)-N3-mMeTui-2-0kco- 1,2 - Turuaponupuans-3,5-
auKapOoOKCaMu,

NS-nuknonponui- 1 -(3-merokcnOen3mn)-N3-mMeTui-2-0kco- 1,2 - Turuaponupuans-3,5-
auKapOoOKCaMuT,

NS-nuknonponmi-N3-merun-1-(3-merunden3nn)-2-okco- 1,2-Turuaponupuang-3, 5-
nuKapOOKCaMu,

1-6en3mn-N5-((1R* 2R *)-2-3Tokcutmkionpornui )-N3-meTui-2-okco-1,2-

OUTHAPONUPUINH-3,5-TUKapOOKCaMUT,
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1-6en3un-N5-((1S*,28*)-2-3rokcnnuknonponin)-N3-meTmn-2-okco-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUI;

(+/-)-1-6en3un-N5-((Tpanc)-2-3Tunuknonponui)-N3-metun-2-okco-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

NS-muxnonponui- 1-(4-grop-3-merundensmn)-N3 -meTnn-2-0kco- 1,2- IMrugponupuAnH-
3,5-nmukapOoKcaMu;

NS5-uuknonponun-N3-meTui-2-0kco- 1 -(XUHOMHH-8-unMeTn )- 1, 2- Turugp OnmupuIuH-
3,5-nmukapOoKcaMu;

1-(({ H-unnazon-4-wn)merwn )-NS-ukinonponui-N3-mMeTun-2-okco-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

1-(({ H-nnpazon-7-wn)meTin)-NS-nukinonponui-N3-mMeTun-2-0kco-1,2-
OUTHAPOMTUPUINH-3,5-TUKapOOKCaMUT;

NS-uuknonponmi-N3-merui-1-(4-metunden3nn)-2-okco- 1,2 - Iuruaponupuang-3, 5-
nuKapOoOKCaMu,

NS-muxnonponui-1-(3,5-numerundensmn)-N3-meTii-2-0kco- 1, 2-nuruaponupuana-3, 5-
nuKapOoOKCaMu,

NS-nuknonponui-1-(2-prop-3-merundensnn)-N3 -meTun-2-okco- 1,2-muruaponupuIuH-
3,5-nukapbokcaMun;,

NS-muknonponui-1-(2-propdbensmn)-N3-merun-2-okco-1,2-nuruaponupuans-3,5-
auKapOOKCaMuU;

NS5-uuknonponun- 1-(2-prop-5S-merundensmn)-N3 -meTuin-2-okco- 1,2- TurugponupuIuH-
3,5-nmukapOoKcaMu,

1-((1 H-6en30[ d Jumunazon-6-wn)merun)-NS-uuknonponumi-N3-metui-2-okco-1,2-
OUTHAPOMUPUIUH-3,5-TUKapOOKCaAMUT;

NS-nuuknonponui-N3-merun-1-(3-(mopdonunomermn)oen3un)-2-okco-1,2-
TUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

1-6en3mn-N5-((1S,25)-2-(ruapokcume Tt ) uukionporn )-N3-meTuii-2-okco-1,2-
OUTHAPONMUPUINH-3,5-TUKapOOKCaMUT;

1-6en3un-N5-((1R,2R)-2-(rugpokcumeTin) uKionponui )-N3-metui-2-okco-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

(+/-)-1-(2-¢propbenzun)-N3 -meTun-N5-((TpaHc)-2 -MeTUILHUKIONPOIII)-2-0Kco-1,2-

OUTHAPOMUPUINH-3,5-TUKapOOKCaMUI;
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5-Opom-1-((6-meToxkcunupuaAnH-3-mn)MeTni)-N-MeTui-2-0kco- 1,2 - IuruaponupuanH-3-
kapOoKkcaMup,

(+/-)1-(2-¢prop-5-metundensun)-N3-meTun-N5S-((TpaHc)-2-MeTUIILHUKIION PO )-2-0KCO-
1,2-puruaponupuanH-3,5-qukapOoKkcamMu;

1-6en3mn-N5-((1R,2R)-2-3tunumkiaonponin)-N3-mMeTun-2-0kco- 1,2- AMrugponupuAnH-
3,5-nmukapOoKcaMu;

1-6en3un-N5-((18,2S)-2-3trnuuknonponui )-N3-MeTuii-2-0kco- 1, 2- TuruipOonupuInH-
3,5-nmukapOoKcaMu;

1-(({ H-unpon-7-wn)merni)-NS-nuxaonponui-N3-MeTHi-2-0kco- 1, 2- Turuip OonupuAnH-
3,5-nmukapOoKcaMu,

1-(({ H-unnon-4-wn)merni)-NS-muxaonponui-N3-MeTHi-2-0kco- 1,2- TuruiponupuAnH-
3,5-nmukapOoKCcaMu;

1-(3-xnopOen3mn)-NS-uuknonpomu-N3-meTuin-2-okco- 1, 2-quruaponupuans-3, S-
nuKapOoOKCaMu,

pau-N3-metun-1-(3-merundensnun)-N5-((1R,2R)-2-meTunuuknonponin)-2-okco-1,2-
OUTHAPOMTUPUINH-3,5-TUKapOOKCaMUI;

NS5-(2-uknonpormmatii)-N3-metnn- 1 -(3-merundensnn)-2-okco-1,2-TurugponupuanH-
3,5-nukapbokcaMun;,

NS5-(6-amunocnupo(3 .3 Jrentan-2-un)-N3 -metun- 1-(3-merundensmn)-2-okco-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

NS5-(3-¢proprmknobyruin)-N3-meruin- 1 -(3-meTnnoen3ni)-2-0kco- 1,2 - TuruAponupuIuH-
3,5-nmukapOoKcaMu,

NS5-(2-arokcunuknonponui)-N3 -metun-1-(3 -metundensun)-2-okco-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaAMUT;

NS5-(2-(ruppoxkcumeTiun)uknonponui)-N3-metui- 1 -(3-merundensnn)-2-okco-1,2-
TUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

(R)-N5-(3-dpropuukinodytui)-N3-metun-2-okco- 1-(1-penmmtun)-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

(R)-N5-(2-umknonponmna T )-N3-metun-2-okco- 1-(1-permmtmn)-1,2-
OUTHAPONUPUINH-3,5-TUKapOOKCaMUT;

NS5-(2-3rokcunuknonponui)-N3-metui-2-okco- 1 -((R)-1-penmmrtun)-1,2-

OUTHAPONUPUINH-3,5-TUKapOOKCaMUI;
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NS5-(2-(ruppoxcumerin)uknonponui)-N3-merun-2-okco- 1 -((R)-1-penmmytn)-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUI;

N3-merun-N5-((Tpanc)-2-MeTunukionponun)-2-okco-1-((R)-1-pennmtun)-1,2-
AUTHAPOTIUPUANH-3,5-11uKapOOKCaMu;

NS-muxnonponmi-N3-merun-2-okco-1-((2,3,4,5-rerparuapo-/ H-6en3o[d]azenun-7-
Wwi)MeTw)-1,2- TUruaponupyuaInH-3, S-TuKkapOOKCaMuU/I;

1-6en3u1-N5-(2-((11uc)-4-ru AP OKCUITUKIOTeKCHIT )3 THT )-N 3 -MeTHII-2-0KCco-1,2-
OUTHIPOITUPUIUH-3,5-TUKapOOKCaAMUT;

1-6en3u1-N5-(2-((TpaHc)-4-ruapOKCULIUKIIOTEKCHIT )3T )-N3 -MeTrI1-2-0kco-1,2-
OUTHIPOMUPUINH-3,5-TUKapOOKCaMUT;

(+/-)-1-(4-¢propbenzun)-N3 -meTun-N5-((TpaHc)-2 -MeTUILHKIONPOIII)-2-0Kco-1,2-
OUTHAPOMTUPUINH-3,5-TUKapOOKCaMUT;

1-(2-propbensmn)-N5-((1S*,25*)-2-merokcnumknonponui)-N3-MeThi-2-0kco-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

1-(4-propoensmn)-N5-(2-(ruapokcuMeTn) UKIonporui )-N3-meTni-2-okco- 1,2-
OUTHAPOMTUPUINH-3,5-TUKapOOKCaMUI;

NS5-(2-aTokcuruknonponun)- 1 -(4-propoensmn)-N3-merun-2-okco-1,2-
OUTUAPOMUPUINH-3,5-TuKapOOKCaMuI;

pau-NS-muknonponun-N3-merun-2-okco- 1 -(1-(mera-ronyun)stun)-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

N5-(3-pToprmknodyrun)-1-(3-merokcudensun)-N3 -merun-2-okco-1,2-
OUTHAPOMUPUIUH-3,5-TruKapOOKCaAMUT;

NS5-(2-muknonpornunatun)- 1 -(3-merokcnbden3mn)-N3-metun-2-okco-1,2-
OUTHAPOMUPUIUH-3,5-TUKapOOKCaAMUT;

pan-NS5-(2-stokcunukonponui)- 1 -(3-merokcudensmn)-N3-meTun-2-okco-1,2-
TUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

par-N5-(2-(runpokcume T ) UK Ionpomnin)- 1 -(3-metokcndeH3min)-N3-MeTHI-2-0KCo-
1,2-murunponupuaun-3,5-1ukapOOKCaMHUI;

NS5-(6-amurocnupo[ 3.3 Jrenran-2-mi)- 1 -(3-merokcnbdensnm)-N3-metni-2-okco- 1,2-
OUTHAPONUPUINH-3,5-TUKapOOKCaMUT;

pau-1-(3-merokcndensmn)-N3-meTun-NS5-((TpaHc)-2-MeTHIIUKIONPONN )-2-0Kco-1,2-

OUTHAPONUPUINH-3,5-TUKapOOKCaMUI;
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1-(3-auermnben3 i )-NS-uuknonponii-N3 -MeTni-2-0kco- 1, 2-TurugAponupuInH-3, 5-
nuKapOoOKCaMu,

pau-NS-muxnonponun-N3-merun-2-okco- 1-(1-(opro-ronyun)stun)-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

1-(4-¢pTop-3-mernndensmn)-N5-(2-(runpoK CHMETHIT ) IMKION oIt )-N3 -MeThII-2-0KCco-
1,2-muruaponupuant-3,5-1ukapOOKCaMu/I;

NS5-(2-aTokcunuknonponui)- 1 -(4-gprop-3-merundensmn)-N3 -metun-2-okco-1,2-
OUTHAPOITUPUIUH-3,5-TUKapOOKCaAMUT;

NS-nuknonponui-N3-merun-2-okco-1-((1,2,3,4-rerparuipox uHOIMH- 8- )MeTh)- 1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

(+/-)-1-(3-¢propbenzun)-N3 -meTun-N5-((TpaHc)-2 -MeTUILHKIONPOIII)-2-0Kco-1,2-
OUTHAPOMTUPUINH-3,5-TUKapOOKCaMUT;

1-6en3un-N3-metmn-N5-((1R,2R)-2-MeTnnnukionponun)-2-0kco- 1, 2-TuruaponupuInH-
3,5-nmukapOoKcaMu,

1-6en3un-N3-metmn-N5-((1S,25)-2-merunuxnonponui)-2-okco- 1,2 - InruaponupuAnH-
3,5-nmukapOoKcaMu,

1-(4-drop-3-meTundensnn)-N3-meTnn-N5-(2-MeTHIUKIONPOnui)-2-0kco-1,2-
OUTUAPOMUPUINH-3,5-TuKapOOKCaMuI;

NS-muknonponui-1-(3-(2-(aumernnaMuHO )3ToKCH )0eH3 1T )-N3 -MeTrin-2-okco-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

NS5-(((+/-)-Tpanc)-2-sTokcuuukionponin )- 1-(3-¢propobensmn)-N3 -merun-2-okco-1,2-
OUTHAPOMUPUIUH-3,5-TruKapOOKCaAMUT;

(+/-)-1-(({ H-uanon-4-un)metun)-N5-((TpaHc)-2 -3 THILHKIONPOIH )-N3-MeTHII-2-0KCO-
1,2-murunponupuaun-3,5-1ukapOOKCaMuI;

NS5-(3-pToprmknodyrun)-1-(3-(2-runpokcusTokcn )oeH3nn)-N3-metni-2-okco-1,2-
TUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

NS5-(2-muknonponmnatun)- 1-(3-(2-ruapokcusTokcn)0ensmn)-N3-metui-2-okco-1,2-
OUTHAPONMUPUINH-3,5-TUKapOOKCaMUT;

pan-NS5-(2-3Tokcurukonponui)- 1 -(3-(2-ruapokcusTokcn )oeH3min)-N3 -MeTHII-2-0KCOo-
1,2-murunponupuant-3,5-1ukapOOKCaMHuI;

pau-1-(3-(2-runpokcusTokcu )oeH3m)-NS5-(2-(Tuap OKCUMETHIT ) LITKJIOTPOTTHI )-N3 -

METHI-2-0KCO-1,2-nuruaponupuans-3,5-aukapOoKcaMu;
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NS5-(6-amunocnupo[ 3.3 Jrenran-2-um)-1-(3-(2-ruapokcusTokcn )oeH3ni)-N3-MeTni-2-
oKkco-1,2-nurunponupuanH-3,S-aukapOookcamMus;

pau-1-(3-(2-ruppoxcuaTokcn )oen3mn)-N3-mMeTin-NS-((TpaHC)-2-Me TUIIIHK IO PO )-2 -
OKCO-1,2-nuruaponupuanH-3,S-nukapOooKcaMus;

(R*)-NS5-uuknonponun-N3-merun-2-okco-1-(1-(mera-ronyun)stuin)-1,2-
TUTHAPONMUPUIUH-3,5-TUKapOOKCaAMUI,

N5-(2-aTokcunuknonponui)- 1 -(2-grop-S-merundensmn)-N3 -metun-2-okco-1,2-
OUTHAPOITUPUIUH-3,5-TUKapOOKCaAMUT;

NS5-(2-muknonponmnatun)- 1-(2-prop-3 -merundensun)-N3-metuin-2-okco- 1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

NS5-(2-3Tokcunuknonponui)- 1 -(2-gprop-3-mernndensmn)-N3 -metun-2-okco-1,2-
OUTHAPOMTUPUINH-3,5-TUKapOOKCaMUT;

1-(2-¢rop-3-meTundensmn)-N5-(3-propunknodytun)-N3-merun-2-okco-1,2-
OUTHAPONUPUINH-3,5-TUKapOOKCaMUT;

NS5-(6-amurocnupo[ 3.3 Jrenrran-2-un)- 1 -(2-prop-3-meTnndensmn)-N3-meTun-2-okco-1,2-
OUTHAPONUPUINH-3,5-TuKapOOKCaMUI;

1-(4-propbensmn)-N5-((1R*,2R*)-2-(ruapokcuMe T IUKIONPorui )-N3 -MeTHII-2-0KCO-
1,2-nurunponupuaun-3,5-1ukapOOKCaMu;

1-(4-¢pTopbensmn)-N5-((1S*,25*)-2-(runpoKCHMeTIIT ) LUKI0npomiI )-N3 -MeThII-2-0KCo-
1,2-puruaponupuanH-3,5-qukapOoKkcamMu;

1-(4-propbensmn)-N3-metmn-N5-((1R*, 2R *)-2-meTunuuknonpomnun)-2-okco-1,2-
OUTHAPOMUPUIUH-3,5-TruKapOOKCaAMUT;

1-(4-propbensmn)-N3-metmn-N5-((1S*,2S*)-2-meTunukaonponuin )-2-okco-1,2-
OUTHAPOMUPUIUH-3,5-TUKapOOKCaAMUT;

NS5-((1R*,2R*)-2-3Tokcunupkiaonponui)- 1 -(4-propoensnn)-N3-mernn-2-okco-1,2-
TUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

NS5-((1S*,25*)-2-3Tokcuuuknonpornun)- 1 -(4-propbensmn)-N3 -merun-2-okco-1,2-
OUTHAPONMUPUINH-3,5-TUKapOOKCaMUT;

NS5-((1R*,2R*)-2-3Tokcunukionponui)- 1 -(4-prop-3-metrnden3nn)-N3 -MeTHi-2-0kco-
1,2-murunponupuant-3,5-1ukapOOKCaMHuI;

NS5-((1S*,25*)-2-3Tokcnuukionpornun)- 1-(4-¢prop-3-mernnden3nn)-N3-mMeTui-2-0Kco-

1,2-nurunpornupuann-3,5-1ukapOOKCaMu;
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NS5-((1R*,2R*)-2-3Tokcunukiaonpornui)- 1 -(3-propoensnn)-N3-mernn-2-okco-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUI;

NS5-((1S*,25*)-2-sTokcuuuknonponun)- 1-(3-propobensmn)-N3 -metun-2-okco-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

NS-muxnonponmi-N3-mernn-2-okco-1-((1,2,3,4-TeTparugpon30X UHOJINH-5-1T)ME T )-
1,2-muruaponupuant-3,5-1ukapOOKCaMu/I;

1-(2-¢rop-5-meTundensmn)-N5-(2-(ruapoKCUMETHIT ) IUKJIOM PO )-N3 -MeTHII-2-0KCOo-
1,2-muruaponupuaun-3,5-1ukapOOKCaMu/I;

(+/-)-N5-((Tpanc)-2-(ruapOoKCUMETIIT ) TUKJIONPOITI)- 1 -(3-MeTokcnbeH3mn)-N3 -MeTiI-
2-0kco-1,2-nuruaponupunus-3,5-aukapOoKcaMuI;

1-(2-propbensmn)-N3-metrn-N5-((1S*,2S*)-2-meTunukaonponuin)-2-okco-1,2-
OUTHAPOTTUPUINH-3,5-TUKapOOKCaMUT,

1-(2-propbensmn)-N3-metmn-N5-((1R*, 2R *)-2-meTunuuknonponn)-2-okco-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

1-(({ H-uunon-4-un)mernn)-N5-(3-propunknodytun)-N3-merun-2-okco-1,2-
OUTHAPOMTUPUINH-3,5-TUKapOOKCaMUI;

1-(({ H-unnon-4-un)mernn)-N5-(2-muxnonponuis T )-N3-meTun-2-okco-1,2-
OUTUAPOMUPUINH-3,5-TuKapOOKCaMuI;

(+/-)-1-(({ H-unnon-4-um)merun)-N5-(2-3Tokcunukiaonponui )-N3-meTun-2-okco-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

(+/-)-1-(({ H-uunon-4-un)metun)-N5-(2-(TuaApOKCUMETHT ) LUKJIOTPOTTHI )-N3 -MeTHI-2-
OKCO-1,2-MTUruApONMUPUINH-3,5-TUKapOOKCAMUT;

(+/-)-1-(({ H-uanon-4-un)metmn)-N3-metrin-N5-((TpaHc )-2-MeTHIILUKIOTP OTTHIT )-2 -
OKCO-1,2-mUrunponupuant-3, 5S-nukapOOKCaMu I,

(+/-)-N3-metmin-1-(3-merundensmn)-NS5-((uuc)-2-MeTHITLHUKIION PO )-2-0Kco- 1,2-
TUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

(+/-)-NS-uuknonpornui-1-(3-(1-runpokcnstui)oensmn)-N3-metmn-2-okco-1,2-
OUTHAPONMUPUINH-3,5-TUKapOOKCaMUT;

N5-((1R,2R)-2-(rugpoxcumermn)uukinonponui)- 1 -(3-merokcnbdbensnm)-N3-meTni-2-
OKCO-1,2-murunponupuaun-3, S-nukapOOKCaMu;

NS-muknonponui- 1 -(mHgoauH-4-miMe T )-N3-MeTrI-2-0kco- 1,2 - TUruap onu puIuH-

3,5-nmukapOoKcaMu;,
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NS-uuknonponun-N3-mernn-1-((1-merun- / H-unnon-4-um)merun)-2-okco-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUI;

NS-muknonponun-N3-merun-1-((2-metun-/ H-6en3o[ d[umuaazon-4-uim)MeTun )-2-0Kco-
1,2-puruaponupuanH-3,5-qukapOoKkcamMu;

1-(3-merokcubensmn)-N3-metun-NS-((1S,2S)-2-merunuknonponui)-2-okco-1,2-
TUTHAPONMUPUIUH-3,5-TUKapOOKCaAMUI,

NS-uuknonponun-N3-merui-1-((3-metun- / H-unnon-4-um)merun)-2-okco-1,2-
OUTHAPOITUPUIUH-3,5-TUKapOOKCaAMUT;

1-(({ H-unnazon-7-un)mernn )-N3 -metun-N5-((1S,2S)-2-Me THIIIHKIIOP O )-2-0KCO-
1,2-murunponupuaun-3,5-1ukapOOKCaMuUI;

(+/-)-N5-((rpanc)-2-stunmukionpomnun)-1-(3-(2-ruapokcnsTokcn ) oeH3mn)-N3 -MeT-2-
OKCO-1,2-murunponupuaut-3, 5S-nukapOOKCaMu T,

1-(6enzodypan-4-unmetin)-NS-mukaonponuia-N3-MeTii-2-0Kco- |, 2- TUruip U PUAHH-
3,5-nmukapOoKcaMu,

NS5-((Tpanc)-2-(ruapoKcuMeTHI )UKo pornin)-N3-meTun-2-okco- 1 -((S*)-1-(mera-
TONYWI)3THN)- 1, 2-muruaponupuant-3,5-nukapOoKcaMu;

(+/-)-1-(1-({ H-nanon-4-un)atun)-NS-muxnonponui-N3 -meTuin-2-okco-1,2-
OUTUAPOMUPUINH-3,5-TuKapOOKCaMuI;

1-(3-(2-runpokcustokcu)oen3mn)-N3-metua-N5-((1S,2S)-2-MeTUIUUKIOmp oI )-2-
OKCO-1,2-nuruaponupuanH-3,S-n1ukapOookcamMus;

1-(({ H-unpnon-4-un)metni)-N5-((1S*,2S*)-2-(ruapoKkcuMe THIT ) UK IOp oI )-N3 -
METHJI-2-0KCO-1,2-TUruaponupuanH-3,5-aukapOoKcaMuI;

1-(({ H-unpon-4-un)merni)-N5-((1R*, 2R *)-2-(runpokCUMETHIT ) LIUKIJIOTTPOITHUT)-N3-
METHJI-2-0KCO-1,2-nuruaponupuant-3,5-aukapOoKcaMu;

1-(3-merokcuden3mi)-N3-metmin-N5-((1R,2R)-2-mernnuuknonpornun)-2-okco-1,2-
TUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

NS-uuknonponui- 1 -(uuknonponui(gperrn)mern)-N3-meTun-2-okco-1,2-
OUTHAPONMUPUINH-3,5-TUKapOOKCaMUT;

1-6en3un-N5-(uuknodytanmeTn)-N3 -MeTuin-2-okco- 1, 2-quruaponupuanH-3, S-
nuKapOOKCaMu,

NS-nuknobytun-N3-merni-2-okco- 1 -(mupunus-4-unmernn)- 1,2 - auruAponupuans-3, S-

nuKapOoOKCaMup;



29

NS-nuknobytun-N3-merun-2-okco- 1 -(mupunus-2-unmernn)- 1,2 -quruaponupuans-3, S-
nuKapOoOKCaMu,

NS-nuknobytun-N3-merun-2-okco- 1 -(mupunus-3-unmerun)- 1,2 -quruaponupuaus-3, -
auKapOOKCaMuUI;

NS-muxnoOytuin-1-(2-gropbensmn)-N3-mMeTun-2-0kco- 1, 2-TuruiponupuIus-3,5-
auKapOOKCaMUI,

NS5-uuknoOytun-N3-merun-1-((1-merun-/ H-nupazon-4-un)merun )-2-okco-1,2-
OUTHAPOITUPUIUH-3,5-TUKapOOKCaAMUT;

NS-uuknoOytun-1-(2,5-numerrnoensmn)-N3 -MeTi-2-0kco- 1, 2-murugponupuanH-3, 5-
auKapOoOKCaMu,

1-6en3un-N5-((umc)-3-ruspoKkCHUUKIOOY THIT)-N 3 -MeTHII-2-0KCO- 1 ,2- TUT U pONTPU AU H-
3,5-nmukapOoKCcaMu;

1-6en3un-N5-(3,3-nudropunkinodyTin)-N3 -MeTnin-2-0kco- 1, 2-TurugponupuauH-3,5-
nuKapOoOKCaMu,

mpem-0ytun-(6-(1-6en3mn-5-(Merunkapbamonn)-6-okco-1,6-nuruaponupuanH-3-
kapOokcamuno)crmpo[ 3.3 rentas-2-un)kapbamar,

1-6en3un-N3-meTun-2-okco-N5-(2-¢peHunuukiaooyTin)-1,2-nurugponupuanH-3,5-
nuKapOOKCaMuL,

(uuc)-3-(1-6ensmn-5-(meTrnkapbamon)-6-okco-1,6-TuruaponupuAnH-3-
KapOOKCaMHUI0)IMKIO0YyTAHKAPOOHOBYIO KUCIIOTY;,

NS5-uuknoOyTun- 1 -(M30XMHOMMH-5-HmMeTin )-N3 -MeTHiI-2-0KCo- 1, 2- TUru ApONUpPU I H-
3,5-nmukapOoKcaMu,

(S)-NS5-mmkno0ytun-N3-metun-2-okco- 1-(1-penmn tin)- 1, 2-muruaponupuaus-3,5-
auKapOOKCaMu,

1-6er3un-NS-uukno0y Trin-N3-3Tui-2-0kco- 1, 2-gurugponupuans-3, S-nukapOoKcaMus;

1-6en3un-N5-(1-nz00y Trnmuknonponui)-N3-mMeTni-2-0kco- 1, 2-guruaponupuans-3,5-
nuKapOoOKCaMu,

1-6en3un-N5-(3-merokcu-2,2 - anMe T KI00y TH)-N3 -MeTri-2-0kco- 1, 2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

1-6en3u1-N5-(3-3TOKCUITUKI00Y THIT )-N3 -MeTU-2-0KCOo- 1, 2- TUruapOnupuanuH-3, -
nuKapOoOKCaMu,

1-6en3un-N3-metun-N5-(3-MeTmIukino0y Tii)-2-0kco- 1, 2-TurugponupuanH-3,5-

nuKapOoOKCaMu,
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1-6en3un-N5-(3-3ToKcH-2-MeTOKCUIMKI00Y THIT)-N3-MeTnn-2-0kco-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUI;

1-6en3un-N3-merun-2-okco-N5-(1-nponunuknonponun)- 1,2-quruaponupuaus-3,5-
auKapOOKCaMuUI;

(S)-NS-muknonponui-N3-merun-2-okco- 1-(1-¢penmmatun)- 1, 2-gurunponupuans-3, S-
auKapOOKCaMUT,

meTuiI-4-((5-(uuknobyrunkapbamoni)-3 -(MeTunkapdamomnn )-2-okconupunus- 1 (2H)-
WI)METHIT)OeH30aT;

1-6en3un-N5-(2-3TokcuuKIonponi)-N3-MeTui-2-0kco- 1, 2-quruAponupuans-3, S-
auKapOoOKCaMu,

NS-uuknoOytun-N3-meTuin-2-okco- 1 -(X MHOH-5-uaMeTn)- 1,2 - TuruaponupuanH-3,5-
auKapOoOKCaMu,

1-6en3mn-N5-((1S,3R)-3-runpokcurmknoneHTui )-N3-metui-2-okco- 1, 2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

1-(3-unanoben3un)-NS-uuknonponi-N3-mMeTuia-2-0kco- 1, 2- Turuaponupuang-3, S-
auKapOOKCaMu,

(+/-)-1-6en3un-N5-((TpaHc)-2-runpokcukiIorekcni)-N3-merun-2-okco-1,2-
OUTUAPOMUPUINH-3,5-TuKapOOKCaMuI;

(+/-)-1-6en3un-N5-((1uc)-2-rugpokcuukIorekcun)-N3-merun-2-okco-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

NS5-uuknonponun-N3-metui-1-((6-MeTUInupuIuH-2-11)METHII )-2-0KCOo- 1,2-
OUTHAPOMUPUIUH-3,5-TruKapOOKCaAMUT;

(R*)-1-6en3un-N5-(2,2-nudpropuuknonponui)-N3 -MeTui-2-0kco- 1, 2- TuruAponupuIuH-
3,5-nmukapOoKcaMu,

(+/-)-1-6en3mn-N5-(2-ruApOKCHIMKIIONEHTH )-N3 -MeTHII-2-0KCO- |, 2- TUru AP ONU P U TN H-
3,5-nmukapOoKcaMu;

NS-uuknonponui-N3-meruin-2-okco- 1 -(3-pernnnponmn)- 1, 2-guruaponupuaus-3,5-
auKapOoOKCaMuT,

NS-muknonponuia-N3-metun-2-okco- 1 -penerni-1,2-nuruaponupuans-3,5-
nuKapOOKCaMu,

NS-nuknonponui-N3-merui-1-(3-(mopdonmuaomernn)oen3nn)-2-okco-1,2-

OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT,
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(+/-)-1-(2-¢propbenzumn)-N3 -meTnn-N5-((1uc)-2-MeTHIILHKIION PO )-2-0Kco- 1, 2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUI;

(+/-)-1-(2-¢propbenzumn)-NS-((Tpanc)-2-MeTokcuuukiIonponun)-N3-meTun-2-okco-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

1-6en3mn-N5-((2-runpokcuunKIoreKcun )MeTri )-N3 -metui-2-okco-1,2-
TUTHAPONMUPUIUH-3,5-TUKapOOKCaAMUI,

NS-uuknonponun-N3-meruin-2-okco-1-((1,2,3,4-reTparuipou30X uHOJIMH-7 -HJT)METHIT )-
1,2-murunponupuaun-3,5-1ukapOOKCaMu/I;

(+/-)-1-6en3un-N5-(((1R,2S)-2-rugpoKCHIIMKIONEH T )METH )-N3 -MeTU-2-0Kco- 1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

(+/-)-1-6en3mn-N5-(((11c)-2-ru ApOKCHUMKIIONEHTHI )MeTHIT)-N3-MeTHiI-2-0kco-1,2-
OUTHAPOMTUPUINH-3,5-TUKapOOKCaMUT;

(+/-)-1-6en3mn-N5-(((TpaHC)-3-ruapOKCHUIMKJIONEH T )MeTIT )-N3 -MeTni-2-0kco- 1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT,

(+/-)-1-6en3mn-N5-(((1pc)-3-ru ApOKCHUMKIIONEHTHI )MeTHIT)-N3-MeTHi-2-0kco-1,2-
OUTHAPOMTUPUINH-3,5-TUKapOOKCaMUI;

1-6en3u1-N5-(((TpaHC)-4-ruApOKCULUKIIOreKCHT )Me T )-N3 -MeTui-2-okco-1,2-
OUTUAPOMUPUINH-3,5-TuKapOOKCaMuI;

1-6en3m1-N5-(((umc)-4-ruipoKCUIIIKIOTeKCHIT)MeTHIT)-N 3 -MeTHII-2-0Kco-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

metmi-4-((5-(uuknonponuikapbamoni)-3-(metunkapdamonn)-2-okconupuaus- 1 (2H)-
WI)METHT)0eH30aT;

NS-muknonponui- 1-(3-((numerunamuHo )MeTH )0eH3 1 )-N3 -MeTHII-2-0KCOo-1,2-
OUTHAPOMUPUIUH-3,5-TUKapOOKCaAMUT;

1-(2-propbensmn)-N5-((1R*,2R*)-2-meTokcuukinonponui )-N3 -metuin-2-okco-1,2-
TUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

(R)-N5-(6-amunocnupol 3.3 Jrentan-2-ni)-N3-metnin-2-okco-1-(1-pennmun)-1,2-
OUTHAPONMUPUINH-3,5-TUKapOOKCaMUT;

(+/-)-1-6en3un-N5-(((1R,3S)-3-rugpokcuukiorekcun)MeTi )-N3 -metuin-2-okco- 1, 2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

NS-uuknonponui- 1-(4-merokcu-3-metunden3nin)-N3-metuin-2-okco-1,2-

OUTHAPOMUPUINH-3,5-TUKapOOKCaMUI;
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(+/-)-N5-((umc)-2-sToxcunukinomnponun)- 1 -(3-¢propbensmn)-N3 -merun-2-okco- 1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUI;

1-6en3un-N5-((1R,2R)-2-rugpokcunuknodytui)-N3-merun-2-okco-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

NS-muxnonponui- 1 -(4-(rugpoxcumermn)oen3nn)-N3 -metnn-2-okco-1,2-
TUTHAPONMUPUIUH-3,5-TUKapOOKCaAMUI,

(S*)-NS-nuknonponuin-N3-metun-2-okco- 1-(1-(mera-Tonywn)atun)-1,2-
OUTHAPOITUPUIUH-3,5-TUKapOOKCaAMUT;

(S*)-NS-muknonponuin-N3-merun-2-okco- 1-(1-(opTo-ronymn)stun)-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

(R*)-NS-nuknonponmn-N3-merun-2-okco-1-(1-(opTo-Toaymn)stun)-1,2-
OUTHAPOMTUPUINH-3,5-TUKapOOKCaMUT;

1-(2-¢rop-3-metundensmn)-N5-(2-(ruapoKCHMETHIT ) TUKJION PO )-N3 -MeTHII-2-0KCO-
1,2-murunponupuaut-3,5-1MkapOOKCaMHU/I;

(+/-)-1-(2-¢prop-3-meTnndensmn)-N3-meTrin-N5-((TpaHc )-2-MeTHIILUKIOPOTTHIT )-2 -
OKCo-1,2-murunponupuaun-3,S-nukapOoKCaMu;

1-6en3un-N5-((1S*,3S*)-3-rungpokcunmkiorekcn)-N3-merun-2-okco-1,2-
OUTUAPOMUPUINH-3,5-TuKapOOKCaMuI;

1-6en3un-N5-((1R*,3R*)-3-rugpokcurnuknorekcun)-N3-metun-2-okco-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

1-6en3un-N5-((1S*,3R*)-3-runpokcunmkiorekcun)-N3-metun-2-okco-1,2-
OUTHAPOMUPUIUH-3,5-TruKapOOKCaAMUT;

1-6en3un-N5-((1R,3S)-3-runpokcurmkiorekcn)-N3-meTun-2-okco-1,2-
OUTHAPOMUPUIUH-3,5-TUKapOOKCaAMUT;

NS-nuknonponmn-N3-mernin-2-okco-1-((1,2,3,4-reTparuipon30X UHOIMH-8-HIT)METHIT ) -
1,2-murunponupuaun-3,5-1ukapOOKCaMuU/I;

1-(({ H-unnon-4-un)mernn)-N5S-(6-amunocnupo[ 3.3 Jrentan-2-ui)-N3-metuin-2-okco- 1,2-
OUTHAPONMUPUINH-3,5-TUKapOOKCaMUT;

(+/-)-N5-((umc)-2-3Tokcuuukionponin)-N3-meTu- 1 -(3-meTunoensmn)-2-okco- 1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

(+/-)-N5-((rpanc)-2-srokcunuknonponui)-N3-metni- 1 -(3-merundensnn)-2-okco-1,2-

OUTHAPOMUPUINH-3,5-TUKapOOKCaMUI;
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1-6en3un-N5-(2,2-gumerunuukionponin)-N3-mMeTun-2-okco- 1,2-nuruaponupunug-3,5-
nuKapOoOKCaMu,

1-(2-propOensmn)-N5-((1R*,2R*)-2-(ruapokcuMeT i) IUKI0npornui )-N3 -MeTHII-2-0KCO-
1,2-puruaponupuanH-3,5-qukapOoKkcamMu;

1-(2-¢pTopbensmn)-N5-((1S*,25*)-2-(runpokcuMeTIT ) LUK I0nporit )-N 3 -MeTuII-2-0KCco-
1,2-muruaponupuant-3,5-1ukapOOKCaMu/I;

NS-muknonponui- 1-(3-grop-5-merokcudben3un )-N3-metui-2-okco-1,2-
OUTHAPOITUPUIUH-3,5-TUKapOOKCaAMUT;

NS-nuknonponui-N3-merun-2-okco-1-((1,2,3,4-reTparuipoXuHOIUH-5 -1 )MeThn)- 1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

1-(2-drop-5-merundensmm)-N5-((1S*,25*)-2-(ruapoxcHMeTHIT) IUKITONP O )-N3 -
METHJI-2-0KCO-1,2-nuruaponupuans-3,5-aukapOoKcaMu;

1-(2-¢rop-5S-metundensmn)-N5-((1R*, 2R *)-2-(runpokcuMeTHI ) HIUKIOpori)-N3-
METHJI-2-0KCO-1,2-nuruaponupuans-3,5-aukapOoKcaMu;

NS5-((1S*,25*)-2-(rugpoKCuMETHI ) IUKJIONTporiI)- 1 -(3-meTokcnbensmn)-N3 -meTrin-2-
OKCo-1,2-murunponupuaun-3,S-nukapOoKCaMu;

NS5-((1R*,2R*)-2-3Tokcunukiaonponui)-N3-metun- 1 -(3-metundensmn)-2-okco-1,2-
OUTUAPOMUPUINH-3,5-TuKapOOKCaMuI;

NS5-((1S*,25*)-2-sTokcuuukionpornun)-N3-merun- 1 -(3-metnnodensmn)-2-okco-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

1-(4-dprop-3-metundensmn)-N5-((1R*,2R)-2-(ruapokcuMe ThIT ) IUKIOmporTiI )-N3 -
METHJI-2-0KCO-1,2-TUruaponupuanH-3,5-aukapOoKcaMuI;

1-(4-drop-3-metundensmn)-N5-((1S*,25*)-2-(ruapoKkCuMeTHIT) IUKTONPOrTHI )-N3 -
METHJI-2-0KCO-1,2-nuruaponupuant-3,5-aukapOoKcaMu;

1-(3-propbensmn)-N5-((1S*,25*)-2-(runpoKkCUMETHI ) IUKJIOM PO )-N3 -MeTHII-2-0KCO-
1,2-murunponupuanH-3,5-TMKkapOOKCaMuUT;

1-(3-propbensmn)-N5-((1R*,2R *)-2-(ruapoKCHMeTIIT) TUKIONPOITHIT )-N3 -MeTHII-2-0KCO-
1,2-murunponupuaun-3,5-1ukapOOKCaMHUI;

(+/-)-N5-((rpanc)-2-3Tokcunukonpomnun)- 1 -(2-prop-3-merundensnn)-N3-meTni-2-
OKCO-1,2-murunponupuaun-3, S-nukapOOKCaMu;

NS-nuknonponun-1-(4-prop-3-merokcndensnn)-N3-meruin-2-okco-1,2-

OUTHAPOMUPUINH-3,5-TUKapOOKCaMUI;
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1-(({ H-nnnon-3-un)merni)-NS-mukaonponui-N3-MeTnn-2-0kco- 1,2- TurujponupuAnH-
3,5-nmukapOokcaMun;,

1-(3-propoensmn)-N3-metun-N5-((1R*,2R*)-2-meTunuuknonponun)-2-okco-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

1-(3-¢pTopbensmn)-N3-metun-N5-((1S*,25*)-2-meTunmknonponui)-2-okco-1,2-
TUTHAPONMUPUIUH-3,5-TUKapOOKCaAMUI,

(+/-)-1-6en3mn-N5-((TpaHc)-2-MeTOKCULU KO0y THIT)-N3-MeTun-2-okco-1,2-
OUTHAPOITUPUIUH-3,5-TUKapOOKCaAMUT;

NS-nuknonponui- 1 -(2-ruapokcudensmn)-N3-mMeTun-2-0kco- 1,2 - Iuruponupuang-3, S-
auKapOoOKCaMu,

NS-muknonponuin-N3-merun-1-((1-metun-/ H-6en3o[ d [umuaazon-4-uin)MeTun )-2-0Kco-
1,2-murunponupuant-3,5-1ukapOOKCaMuU/I;

NS-nuknonponui-1-(3-grop-5S-merundensmn)-N3 -meTnin-2-okco- 1, 2- muruaponupuIuH-
3,5-nmukapOoKcaMu,

(+/-)-N3-metun-N5-((Tpanc)-2-meTunuknonponui)- 1 -(3-(MopponuHOMETHI) OeH3 M) -
2-0kco-1,2-puruaponupunuu-3,5-auKapOoKcaMu;

(R*)-1-6en3mn-N5-(2,2-numernnuknonponui)-N3 -meTuin-2-okco- 1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT,

(S*)-1-6en3mn-N5-(2,2-numeruniukionponun)-N3-merun-2-okco-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

NS5-uuknonponun-N3-merun-2-okco-1-((4,5,6,7-rerparunpo-/ H-6en3o[ d Jumunazon-4-
wi)MeTwn)- 1, 2-TUruaponupuaInH-3, S-TuKkapOOKCaMuU/I;

N3-metuin-1-(3-merunoensmn)-N5-((1R*,2R*)-2-meTunukionpomnui )-2-okco-1,2-
OUTHAPOMUPUIUH-3,5-TUKapOOKCaAMUT;

N3-merun-1-(3-merunoensmn)-N5-((15*,25*)-2-mernnuukaonponun)-2-okco- 1,2-
TUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

NS5-((1R*,2R*)-2-3Tokcunukionponui)- 1 -(2-gprop-S-merrndensnn)-N3 -MeTHi-2-0kco-
1,2-murunponupuaun-3,5-1ukapOOKCaMHUI;

NS5-((1S*,25*)-2-3Tokcuuukonpornun)- 1-(2-¢prop-5-mernndensnn)-N3-mMeTui-2-0Kkco-
1,2-murunponupuant-3,5-1ukapOOKCaMHuI;

NS5-((1R*,2R*)-2-3Tokcunukiaonponui)- 1 -(2-gprop-3-metrndensnn)-N3 -MeTui-2-0kco-

1,2-nurunpornupuann-3,5-1ukapOOKCaMu;
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NS5-((1S*,25*)-2-sTokcnuukionpornun)- 1-(2-¢prop-3-mernnoden3nn)-N3-mMeTui-2-0Kco-
1,2-nurunponupuaut-3,5-1ukapOOKCaMu;

1-(4-drop-3-metundenszun)-N3-metun-N5-((1R*, 2R *)-2-meTunuuxinonponun)-2-0kco-
1,2-puruaponupuanH-3,5-qukapOoKkcamMu;

1-(4-¢pTop-3-merunGensm)-N3-metun-NS-((1S*,25*)-2-mMeTnnunknonpormnmn)-2-0Kco-
1,2-muruaponupuant-3,5-1ukapOOKCaMu/I;

N3-metun-N5-((1R* 2R *)-2-meTunuumknonponn)-2-okco- 1 -((R)-1-penmmatun)-1,2-
OUTHAPOITUPUIUH-3,5-TUKapOOKCaAMUT;

N3-metun-N5-((1S*,25*)-2-merunuuknonponui)-2-okco- 1-((R)-1-pernmstmn)-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

NS-uuknonponui-1-(1-(3-meTokcndenrn)stin)-N3-metun-2-okco-1,2-
OUTHAPOMTUPUINH-3,5-TUKapOOKCaMUT;

(+/-)-1-(3-(2-rugpoxcusTokcr)0eH3mn)-NS-((Tpanc)-2-(THIPOKCUMETHIT ) LIUKIIOTIPOITHI )-
N3-metun-2-o0kco-1,2-nuruaponupuans-3,5-aukapOoKcaMu;

1-(6enzodypan-3-unmeti)-NS-mukaonponuia-N3-MeTii-2-0Kkco- 1, 2- TuruipOnmupuAHH-
3,5-nmukapOoKcaMu,

(+/-)-N5-((rpanc)-2-sTokcunuknonponun)- 1 -(3-(2-ruapokcnsTokcn )oeHs3un )-N3-MeTu-
2-0kco-1,2-puruaponupunus-3,5-aukapOoKcaMu;

(R*)-NS-nuknonponun-1-(3-(1-runpokcnstuin)oensun)-N3-metun-2-okco-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

(S*)-NS-uuknonponui-1-(3-(1-rugpokcustin)oensmn )-N3 -meTun-2-okco-1,2-
OUTHAPOMUPUIUH-3,5-TruKapOOKCaAMUT;

NS5-((Tpanc)-2-(ruapoKCUMETHI )UUKIOpOori)-N3-meTun-2-okco- 1 -((S*)-1-(mera-
TONYWIT)3THI)- |, 2-TUruApONUPUINH-3,5-TUKapOOKCaAMUT, FITH

NS-uuknonponmi-1-((2,3-gurunapodensodypan-3-mn)merni)-N3-metni-2-okco-1,2-
TUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

1-(( H-uupon-4-nm)metin)-N -merun-N-((1R *, 2R *)-2-MeTHILHUKTOIPOIIII )-2-0KCO-
1,2-murunponupuaun-3,5-1ukapOOKCaMHUI;

1-(( H-nupon-4-um)metin)-N -mertu-N-((1 S * 28 *)-2-MeTHIILUK IO O )-2-0KCO-
1,2-murunponupuant-3,5-1ukapOOKCaMHuI;

1-((1 H-ruppono[ 3,2-cJmupumus-4-um)metin)-N -k nonporui-N -metun-2-okco-1,2-

OUTHAPOMUPUINH-3,5-TUKapOOKCaMUI;
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N°-xnonponua-N° -metus- 1 -((2-metun-  H-uanomn-4-um)meTin)-2-okco- 1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUI;

1-(3-(audropmeroxcn)oer3mn)-N-metun-N-(( 18,28 )-2-Me TUTLHKIOMPOIIT)-2-0KCO-
1,2-puruaponupuanH-3,5-qukapOoKkcamMu;

N°-mukonponui-1-(3-(nudropmerokcn)ensun)-N -merni-2-okco-1,2-
TUTHAPONMUPUIUH-3,5-TUKapOOKCaAMUI,

NS-LII/IK.HOl'lpOl'II/I.II-NS-M6TI/IJI-2-OKCO- 1-(xuHONMUH-7-UaMeTH)-1,2-TUruIpONUPUANH-3,5-
nuKapOOKCaMu,

1-((S*)-1-(3-meToxcudermn)oTin)-N’-metrn-N-((18,2S)-2-Me THIILHKIOMPOITHT)-2-
OKCO-1,2-murunponupuaun-3, 5S-nukapOoKCaMu T,

1-(3-(2-ruapoxcmtokcn)oensmn)-N-(( 1R * 2R *)-2-(ruapOoKCHMETHIT) HKI0nportin)-N -
METHJI-2-0KCO-1,2-nuruaponupuans-3,5-aukapOoKcaMu;

1-(3-(2-ruapoxcmtokcn)oersmn)-N-((1S*,2S*)-2-(ruapOKCHME THIT) LHKIONporTHn)-N’-
METHJI-2-0KCO-1,2-nuruaponupuans-3,5-aukapOoKcaMu;

N°-((1R* 2R*)-2-3 ik nonporin)-1-(3-(2-ruapoxcustokcn)oen3mn)-N -meru-2-
OKCo-1,2-murunponupuaun-3,S-nukapOoKCaMu;

N°-((18*,28*)-2-sTinmuknonporin)-1-(3-(2-rugpoxcustokcn)oen3in)-N -meru-2-
oKco-1,2-murunponupuant-3,5-1ukapOoKCaMu;

N’-((1R* 2R*)-2-3TOKCHIHKIONPONH)- 1 -(3-(2-ruapokcusTokcu)6en3mn)-N -MeTun-2-
OKCO-1,2-nuruaponupuanH-3,S-n1ukapOookcamMus;

N°-((18*,28*)-2-5TOKCHUHKIONPOITHN)- 1 -(3-(2-ruApOKCHITOKCH)Ger3 T )-N -MeTHII-2-
OKCO-1,2-MTUruapOnUpUaNH-3,5-TUKapOOKCAMUT;

N°-(2-((TpaHc)-4-amMuHOLMKIOreKCHN O THI)- 1 -6eH3mi-N° -MeTHi1-2-0kco-1,2-
OUTHAPOMUPUIUH-3,5-TUKapOOKCaAMUT;

N°-(2-((uc)-4-amuHOIHKIIOreKCHN )oTHI)- | -6eH3m1-N° -MeTri1-2-0kco- 1,2-
TUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

1-((1 H-muppono[ 3,2-cJmupumus-4-um)merin)-N -mernn-N-((18,28)-2-
METHJILUKJIOTPOITHII )-2-0KCO- 1, 2-TUTHAPONMUPUANH-3, S-TUKapOOKCAMUT,

(£)-1-6em3un-N-((Tparc)-2-(METOK CHMETHIT ) UK TOIpOri)-N° -MeTHI-2-0Kco- 1, 2-
OUTHAPONUPUINH-3,5-TUKapOOKCaMUT;

N°-xtonpornui-1-(3-(2-rumpokcnstun)bensmn)-N° -meTun-2-okco-1,2-

OUTHOPOMUPUINH-3,5-TUKapOOKCaMUT;
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(+/-)-mpem-Gytun-2-((Tpanc)-2-(1-6en3un-5-(merunkapdbamon)-6-okco-1,6-
IAUTUAPOTIUPUIHH-3-KapOOKCaMHIO0) LIUKIIONPOIINII )aLeTaT;

N°-nxnonponuia-N’-metus- 1-(3-(2-MopdonusosTim)6en3un)-2-okco-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

3-((5-(uuknonponmnkapdamoni)-3-(merunkapdbamon)-2-okconupuaus- 1 (2H)-
WI)METUT)OeH30HHAsI KHCIIOTA;

1-((1 H-mappono[ 2, 3-b muprans-3 -mm)Metii)-N° -k ronponun-N° -MeTH-2-0kco- 1, 2-
OUTHAPOMUPUIUH-3,5-TUKapOOKCaAMUT;

N°-rukstonpornui- 1-(3-(2-(nuMeTHnaMuHo ot )6e s )-N° -meTui-2-0kco- 1, 2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

1-(unpomuH-4-mnmern)-N°-meTn-N-((1S,2S)-2-MeTHIHK IO PO )-2-0Kco- 1, 2-
OUTHAPOMTUPUINH-3,5-TUKapOOKCaMUT;

1-6er3m1-N-((1S,2S)-2-(MEeTOKCHMETIIT) IUKIONPOITi)-N-MeTHII-2-0Kco- 1, 2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT,

(+/-)-N"-((tpanc)-2-3runuukionponun)- 1 -(uagonuH-4-uameTin)-N3 -MeTin-2-okco- 1,2-
OUTHAPOMTUPUINH-3,5-TUKapOOKCaMUI;

1-(3-(2-rugpoxcmstin)oensun)-N -merun-N-((1S,2S )-2-MeTHILHK TOIP O )-2-0KCO-
1,2-nurunponupuaun-3,5-1ukapOOKCaMu;

1-6em3un-N-((1S,2R )-2-((ZHMETHIaMUHO ) METHT) LIUKTONPOi )-N -MeTu1-2-0kco-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

N°-meTn-N-((18,2S)-2-MeTHILHKI0IPOIIII)- 1 -((6-Me THITITHP M H-2- T )METIIT)-2-
OKCO-1,2-MTUruapOnUpUaNH-3,5-TUKapOOKCAMUT;

(+/-)-1-6er3un-N-((TpaHc)-2-(2-ruAPOKCHITHI ) IUKIONPOIH )-N -MeTHI-2-0KC0- 1, 2-
OUTHAPOMUPUIUH-3,5-TUKapOOKCaAMUT;

N°-rukonporui-1-((1-(2-rumpokcustin)-/ H-uanon-3-mn)Metin)-N -MeTHII-2-0KCo-
1,2-murunponupuaun-3,5-1ukapOOKCaMuU/I;

N°-mernn-N-((18,28)-2-merunuukionporn)-1-(3-(2-Mopd onuHos THI ) GeH3 M )-2-
OKCO-1,2-murunponupunus-3, 5S-nukapOOKCaMu I,

1-6er3m1-N-(( 1R, 2R )-2-(MeTOKCHMETHIT ) IUKIOIpori)-N -MeTHI-2-0kco-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

1-6er3m1-N-((1R, 2R )-2-(3TOKcHMeTHI) IUKIOIpori)-N -MeTHi-2-0kco-1,2-

OUTHAPOMUPUINH-3,5-TUKapOOKCaMUI;
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1-(3-ruppoxcubensun)-N’-metun-N"-((18,28)-2-Me THILHKIOmpOITHT)-2-0KCc0- 1, 2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUI;

1-6em3un-N-((18,2S)-2-(3roKcuMeTIT) K I0mPOrI)-N-MeTHI-2-0Kco- 1 ,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

1-(3-(2-meroxcmTokcH)ben3Hn)-N°-MeTHI-N~((1S,2S)-2-MeTHIHKIOMPOITHI )-2-0KCO-
1,2-muruaponupuant-3,5-1ukapOOKCaMu/I;

1-(3-((S)-2-rumpoxcumnpomnokcu)oersin)-N -meTun-N-((1S,2S )-2-Me THIILHKIOPOITHT)-
2-0kco-1,2-npuruaponupuauH-3,5-aukapOoKcaMuI;

N°-merun-N-((18,28)-2-Merunuukonporn)-1-(3-(2-Mopd OHHOI TOKCH ) Ge H3MIT)-2-
OKCO-1,2-murunponupuanH-3,S-1ukapOookcamMus;

1-(3-((R)-2-rumpoxcumnponokcu)6ensmn)-N -merun-N-((1S,2S)-2-MeTHIILHUKTONP O )-
2-0kco-1,2-npuruaponupunus-3,5-aukapOoKcaMuI;

(+/-)-1-((1 H-uupon-4-ummetin)-N-3Tun-N°-((TpaHc )-2-Me THILIHK IOTIPOITHT )- 2-OKCO-
1,2-murunponupuaut-3,5-1MkapOOKCaMHU/I;

1-6er3mn-N-((1S* 2R *)-2~(2-rHapOKCHITHI) IKIOMPOITHI )-N -MeTHII-2-0kco-1, 2-
OUTHAPOMTUPUINH-3,5-TUKapOOKCaMUI;

1-6er3mn-N-((1R*,2S8*)-2~(2-rHapOKCHITHI) LIAKIOMPOITHI )-N -MeTHII-2-0kc0- 1, 2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT,

(+/-)-1-((1 H-uugon-4-um)metin)-N-((TpaHc)-2-(2-riapOKCH3 THT) IUKIOTporu)-N -
MeTHJI-2-0KCO-1,2-muruaponupuanH-3,5-nukapOoKkcaMup;

(+/-)-N°-3711- 1 -(uEpomuE-4-uamerin)-N° -((TpaHE)-2-Me THILH K IO POITHIT)-2-0KCo- 1, 2-
OUTHAPOMUPUIUH-3,5-TruKapOOKCaAMUT;

(+/-)-N’-51111-1-(3-(2-rumpokcnsTokcu ) 6ensin)-N -((TpaHC)-2-Me THILHKIOMPOITHIT)-2-
OKCO-1,2-nurunponupuanH-3,S-1ukapOookcamMus;

(+/-)-1-((1 H-uupon-4-ummerin)-N-((tpanc)-2-(2-((2-
AMMHOSTHI)(METHIT)aMHHO )3 THIT) LIHKJIONPOITHI )-N -MeTHII-2-0KCO- 1, 2- T AP OAPHIHH-3, 5-
nuKapOOKCcaMuT,

1-((1 H-uupon-4-um)metin)-N"-(tpanc-3-ruapokcuumknoby i )-N -merun-2-okco-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

N°-xnonponui-N° -meTus-2-okco- 1-(3-(tpudropmernn)bensun)-1,2-

OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;
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(+/-)-1-((1 H-urmon-4-un)merun)-N-((tparc)-2-(2-((2-
ALeTaMUA0ITHI ) METIIT)aMIHO )3 THIT ) IHKIONPOIHT)-N -MeTHJI-2-0KCO- |, 2- T M AP OMUP U H-
3,5-nukapObokcaMun;,

1-6er3un-N>-mernn-N-((1R " 2R )-2-(2-MOphOIHHO THIN)LEKIONPONHIT)-2-0KCO- 1, 2-
AUTHAPONUPUANH-3,5-1uKapOOKCaMu;

1-Gersun-N>-mernn-N>-((1S°,28*)-2-(2-mopdonuros THI)HKIONpONHII)-2-0KCOo-1,2-
OUTHAPOMUPUIUH-3,5-TuKapOOKCaAMUI;

(+/-)-1-6en3mn-N’-merui-N°-((Tparc)-2-(2-Mop OIMHO THIT ) LI KJIOIPOIIIT)-2-0KCco- 1, 2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaAMUT;

1-6er3un-N’-metn-2-0kco- 1 ,2-TUTUIPONTUPUANH-3,5-ATUKaApOOKCAMUT;

(R*)-N°-nuknionporii- 1 -(2-ruapokcu-1-derumsin)-N -mermn-2-okco-1,2-
OUTHAPOMTUPUINH-3,5-TUKapOOKCaMUT;

(S*)-N°-nksronporui-1-(2-runpoken- 1 -berumstin)-N>-merun-2-okco- 1, 2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

(S*)-N°-nkstonpormi-1-(2-meroken- 1 -bermmrin)-N°-metun-2-okco- 1, 2-
OUTHAPOMTUPUINH-3,5-TUKapOOKCaMUI;

N°-rimkonpormin-N-merni- 1-((2-mernnbenso[ dJokcasos-7-mm)MeTHn)-2-0kco-1,2-
OUTUAPOMUPUINH-3,5-TuKapOOKCaMuI;

1-((R*)-1-(3-meroxcudernmn)otin)-N-merun-N-((18,2 S )-2-MeTHILHKIONPOITIT)-2-
OKCO-1,2-nuruaponupuanH-3,S-1ukapOookcaMus;

(+/-)-1-6er3un-N-((Tpanc)-2-((MMeTHIAMIHO )METHIT ) LIHKJIONPOITHI)- N -Me THJI-2-
OKCO-1,2-MTUruapOnUpUaNH-3,5-TUKapOOKCAMUT;

1-((1 H-tuppono[ 2, 3-cJmupumus-3-mm)meTin)-N -k nonponmi-N -MeTri-2-0kco-1,2-
OUTHAPOMUPUIUH-3,5-TUKapOOKCaAMUT;

1-((6-meroxcurmpumuH-2-mn)MeTin)-N-Metin-N (18,28 )-2-Me THIILHKIOMPOITIT)-2-
OKCO-1,2-murunponupuaus-3, 5S-nukapOOKCaMu T,

N°-meTin-N-((18,2S)-2-MeTHIHK 10mpoi)-2-0kco- 1 -( 1 -(mupuans-2-un)srun)-1,2-
OUTHAPONMUPUINH-3,5-TUKapOOKCaMUT;

N°-meTn-N-((18,2S)-2-MeTHILHK TOMPOIIT)-2-0KCO- 1 -(mupuauH-2-mimernn)-1,2-
OUTHAPOMUPUINH-3,5-TUKapOOKCaMUT;

1-((4-meroxcurmpumua-2-mn)Metin)-N-metun-N-((18,28)-2-Me THILHKTOMP O )-2-

Okco-1,2-nurunponupuanH-3,S-aukapOookcamMus;
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N°-meTin-N-((18,2S)-2-Me Tk 10mpOi)- 1 -((4-Me THIIHP AN H-2- T )METIT)-2-
oKkco-1,2-nurunponupuanH-3,S-aukapOookcamMus;

1-6em3un-N-(( 1R, 28 )-2-((RHMETHIaMUHO )METHT) LUK TONPOi )-N -MeTu1-2-0kco-1,2-
AUTHAPOTUPUANH-3,5-1uKapOOKCaMu;

1-(3,5-mumeroxcubensin)-N-metun-N~((18, 28 )-2-MeTHIHKIOMpOi )-2-0Kco-1,2-
OUTHAPOMUPUIUH-3,5-TUKapOOKCAMUI,

meTuiI-4-((3-(metrnkapoamonin)-5-(((1S,2S)-2-meTrnmknonponui ) kapOaMon )-2-
okconupunuH-1(2H)-un)mermn)oeH3oar;

4-((3-(mermnkapbamonn)-5-(((1S,2S)-2-MeTHIIHUKIIONPOITHII ) KapOaMonT)-2-
okconupuanH-1(2H)-unm)mernn)deH30iiHas KUCIOTA;

1-(4-(2-amuHO3TOKCH)6eH3mN)-N -MeTn-N"~((1S,2 S )-2-Me THITLHKIOTPOIIHIT )-2-0KCO-
1,2-murunponupuaun-3,5-nukapOoOKCaMuI; U

1-6er3u-N’-((TpaHc)-3-ruapoKcHuKIo6y Trm)-N -MeTHi-2-0kco-1,2-
OUTHAPOMUPUINH-3,5-TruKapOoKcaMus

WJIH UX COJIb.

B opHOM Bomomenuu uzodperenus coenunaenne popmyisl (I) mpencrasnsier coboi:

1-6en3un-NS-uuknonponun-N3-metun-2-okco- 1,2-quruaponupuaus-3, 5-
nuKapOOKCaMuL,

1-6en3un-N3-metun-N5-((1S,25)-2-meruniuxnonponui)-2-okco- 1,2- AurugponupuaH-
3,5-nukapOoKcaMu;

N5-((1R,2R)-2-(rugpoxcumeTtmn)uukinonpornui)- 1 -(3-merokcudensnn)-N3-meni-2-
OKCO-1,2-nuruaponupunuH-3,S-1ukapOookcamMur;

NS-uuknonponui- | -(mHaoanH-4-unMetn)-N3-MeTH-2-0Kco- 1, 2- TuruapOnupuAnH-
3,5-nmukapOOKCaMuI, WU

1-(3-(2-runpokcustokcn)oen3mi)-N3-metuia-N5-((1S,2S)-2-MeTunuKIonpomn )-2-
OKCO-1,2-nurunponupunnH-3,S-n1ukapOookcamMurs;

WJIH UX COJIb.

B onHOM BomuomeHuu uzobperenus coenuHerue ¢popmyel (I) mpencrasnsier codboi

1-6er3un-N’-metn-2-0kco- 1 ,2-TUTUIPONTUPUANH-3,5-AUKapOOKCAMUT;

1-((1 H-uupon-4-nm)metin)-N -metun-N-((1R *, 2R *)-2-MeTHIILHUK IO O )-2-0KCO-
1,2-murunponupuaun-3,5-1ukapOOKCaMuI; WIH

1-(( H-ruppono[ 3,2-cmupumus-4-um)metin)-N-mernn-N-((18,28)-2-

METHJILUKJIOTPOITHII )-2-0KCO- 1, 2-TUTHAPONUPUANH-3, S-TUKapOOKCAMHUT,
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WU UX COJb.

B oxgnoM Bomutomennn uzo0perenus: coequHenre Gopmysl (I) mpencrasisier coboit 1-
6en3un-NS-nuknonponui-N3-mMeTun-2-okco- 1,2 -auruaponupuans-3,S-qukapOoKcaMua UITH ero
conb. B npyrom Bomomennu nzodperenus coenunenue popmyasl (I) mpeacrasnser coboi 1-
6en3un-NS-nuknonponui-N3-meTni-2-0kco- 1,2-Auruaponupuans-3,5-mukapOooKcaMu Wiin ero
(apManeBTHYECKH MPUEMIIEMYIO COJIb. B clienyromeM BOIIIOIEHUH W300peTEeHUs] COSAMHEHUE
dopmynbr  (I) mpencraensier  coboii  1-Oenzun-NS-muknonponui-N3-meTu-2-okco-1,2-
IUTUAPOTTUPUANH-3,S-TUKapOOKCAMUI.

B onHOM BomUTOmEeHNN u3odpereHus coenuaenue popmysl (I) mpencrasnsier codoi

WJTH €r0 COJTb.
B npyrom Bomnomenuu usobperenust coeaunenue Gopmyisl (I) mpencrasisier coboi

bapmManeBTUIECKH TPUEMIIEMYIO COJIb

B cnenyromem BoruiomeHun usoOpereHust coexmHenue ¢opmynsl (I) npencrasisier

coboit

B onHoMm Borutomennn nzobperenus: coenuHenune ¢popmydsl (I) mpencrasnser coboit 1-
6en3nn-N3-metrn-N5-((1S,2S)-2-MeTHIuKIonpomnut)-2-0kco- 1,2-nuruaponupuang-3, 5-
auKapOOKCaMUl MK €ro cosib. B apyrom Borutomennu nzobperenus: coenuHerne Gopmysl (1)
npeacrasisier  coboit  1-0en3mn-N3-metnn-N5-((18S,2S)-2-merunmuxnonponun)-2-okco-1,2-
AUTHAPONUPUANH-3,5-muKapOoKcaMul uian ero (apMaleBTHUYECKH NpPUEMIIEMYK coyib. B

CJIEAYIOIIEM BOIUIOLIEHNH u300peTeHus coenuHenune ¢opmynsl (I) mpencrasmser coboit 1-
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6en3un-N3-metun-N5-((1S,2S)-2-meTunukionpomnun)-2-okco- 1,2-nuruaponupunug-3,5-
auKapOOKCaMuI.

B opHOM Bomutomenuu uzobperenus coenuHenue popmyiisl (I) mpencrasisier coboii

HJIK €ro COJib.

B npyrom Bomnomenuu usobperenusi coeaunenue (opmynsr (I) mpencrasnser coboit

(apManeBTUIECKH MPHEMIIEMYIO COJIb

B crnepyromem Bomomenun uzobpereHus coenuHeHue ¢opmynsl (I) npexncrasiser

coboit

HJIK €ro COJib.

B npyrom Bomnomenuu usobperenust coeauHenue Gopmyisl (I) mpencrasisier coboi

bapmManeBTUIECKH TPUEMIIEMYIO COJIb
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B crnepyromem Bomiomenun uzobperenuss coeamnenue Gopmynsl (I) mpencrasmisier

coboit

B onHom Borutomennn nzobperenus: coennHenne ¢popmydsl (I) mpencrasnser coboit 1-
(3-(2-ruppokcuatokcu )oer3mn)-N3-metmn-N5-((1S,2S)-2-merunuknonponui)-2-okco-1,2-
OUTHAPONUPUINH-3,5-TuKapOOKCAaMUA WM €ro COjb. B IpyroM BOILUIOUIEHUH H300pETeHHSI
coequnenne Qopmynsr (I) mpencrasnser codoit 1-(3-(2-runpokcusaTokcn)deH3mn)-N3-MeTH-
N5-((18S,2S)-2-MeTUIIUKIONPOITIII)-2-0KCOo- 1, 2-TUrHAPONUPUANH-3,5- TUKapOOKCAMH UK €T0
dapmManieBTUYECKH MPUEMIIEMYIO COJb. B cienyromeM BOIIIOIEHUH W300pEeTeHUs] COeANHEHNE
dopmynsl (I) mpencrasnsier coboit 1-(3-(2-rugpoxcusrokcn)oensmn)-N3-metun-N5-((15,25)-2-
METHJILUKJIOTPOITHII )-2-0KCO- 1, 2-TUTrHAPpONUPUINH-3, S-TUKapOOKCAMULT.

B onHoM Bomonennu u3o0perenus coenuneHue Gopmysl (I) mpencrapmisier coboit
I

HN 0
/©\/ _
HO\/\O N.__~ |L
(o] :

WJTH €0 COJTb.
B npyrom Bomnomenuu usobperenust coeaunenue Gopmyisl (I) mpencrasisier coboi

(bapManeBTUIECKH TPHEMIIEMYIO COJIb
I

HN._O
IS SN

HO_~¢ N~
o Y

B crnepyromem Bomsomenun uzobperenust coexuHeHue ¢opmynsl (I) mpencrasnsier

coboit
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I
HN.__O

X
oo LI K
o

B onHoMm Bommomenunu uzodperenus coenunenue Gopmysl (I) npeacrasisier coboi

I
HN.__O

oo LI S
o

B npyrom Bomnomenuu usobperenust coeaunenue (opmyisl (I) mpencrasisier coboi

HJIK €ro COJib.

(bapManeBTUIECKH TPHEMIIEMYIO COJIb

I
HN.__O

HO\/\OO\/N : Iil7
0

B crnenyromem Bomsomenun uzodpereHus coenuHeHue ¢opmynsl (I) mpexncrasmiser

coboit

I
HN.__O

HO\/\OO\/N : FlY
0

Bo BTOpoM acmekTe HacTosiero HM300peTeHHus MpeiokeHa (apManeBTHYeCcKas
KOMIIO3UIIMSI, conepskamasi coenuaenue ¢popmyiibl (I) mim ero dpapmManeBTHUECKU TPUEMIIEMYIO
COJIb ¥l OTMH Wi OoJiee (hapMaleBTUYECKH MPUEMJIEMbBIX SKCIIUITHEHTOB.

B Tperhem acrmekTe HaACTOSIIEro M300peTeHHs MpeniokeHo coenunenue gopmyisr (I)
Wi ero (apMaLeBTHUECKH IMpUEMIIEMasl COJb JJI NMPUMEHEHUs] B TEParui, B YaCTHOCTH, B
JeueHny 3a00eBaHNi WM COCTOSIHUHN, TP KOTOPOM TMOKa3aH UHIHOUTOpP OPOMOIOMEHA.

B uerBepTOM acmekTe HACTOSAMIEro H300pPETeHUs MPEIVIOKEH CIOCO0 JIeUeHUs
3a0oneBaHNi WM COCTOSHUH, TIPU KOTOPBIX TIIOKAa3aH WHruourop OpoMomomeHa, y
HY>KIAIOIIErocss B 3TOM CyOBEKTa, BKIIIOUAIOIIUIN BBEICHHE TepamneBTHUECKU 3(P(HEeKTHBHOTO

Kon4ecTBa coenquHeHus popmydsl (1) wim ero gpapmareBTHIECKH IPUEMIIEMOI COH.
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B msaTom acmekre HacTosIero HM300peTeHHs MPEeNIOKEHO NPUMEHEHHWE COCIUHEHUS
dopmyibl (1) umm ero ¢papmManeBTHUECKU MPUEMIIEMON COJIM B M3TOTOBJICHUH JIEKAPCTBEHHOTO
cpeacTBa Ui JieueHHs! 3a00JeBaHUI MM COCTOSHUH, NPU KOTOPBIX IOKAa3aH HHTHOUTOP
OpoMonomeHa.

OIIMCAHUME ITPUMEHEHHWA U30bPETEHMA

Coenunenus ¢opmyiasl (I) m uX CoOaM SBISIOTCS MHTHOMTOpaMU OpOMOIOMEHa, |
MO3TOMY HX CYMTAIOT OOJIATAIOLUIUMH MOTEHIHAIbHON TOJIB30H B JIEYEHUH 3a00JI€BAaHUI WM
COCTOSIHHUH, MPH KOTOPBIX MOKAa3aH HHIHOUTOP OPOMOIOMEHA.

HWHruburopsl OpoMOIOMEHA CUMUTAIOT MOJIE3HBIMH B JICUEHUH psina 3aboyieBaHU WM
COCTOSIHUH, CBSI3aHHBIX C CHCTEMHBIM HJH TKAHEBbIM BOCIAJICHUEM, BOCHAIUTEIbHBIMU
OTBETAMH Ha UWH(EKUUIO WIA THIIOKCHIO, AaKTHBAaLUWeH Wiu nposnudepanueil KIETOK,
MeTabOoIM3MOM JIMMTUAOB, GUOPO30M, U B MTPOPHITAKTHKE U JIEUEHUH BUPYCHBIX WHPEKIUA.

WHruburopsr 6poMooMEeHa MOTYT OBbITh MOJIE3HBI B JICYEHUH LIMPOKOTO PsiAa OCTPBIX
WIA XPOHWYECKUX AayTOMMMYHHBIX W/MJIM BOCHAJUTENbHBIX COCTOSHUM, TaKUX Kak
PEBMATOMIHBIN APTPUT, IICOPUATHUECKUI apTPUT, aHKWJIO3UPYIOIINHA CIIOHAMIINT, OCTE0apTPUT,
ocTpas mopjarpa, IICOpHa3, CHCT€MHas KpacHas BOJYAHKA, pPACCesHHBIH  CKIEpPO3,
BOCTIAIUTENIbHOE 3a0oneBaHne kumedyHuka (OonesHp KpoHa W sI3BEHHBIH KOJHUT), acTMa,
XpOHHYeCKast OOCTpPYKTHBHasi OOJIe3Hb [bIXaTelbHBIX MyTed, IHEBMOHUT, MHUOKAapIMT,
NEepUKAPIUT, MHO3UT, 3K3€Ma, AEPMATUT (B TOM YHUCIIE aTONUYECKHH JEPMAaTHUT), aJOMeLrys,
BUTWINTO, OyJuie3Hble KOXHble 3a0oneBaHMs, HEe(QPHUT, BACKYJIHUT, THIIEPXOJECTEPUHEMHS,
arepockyiepos, OonesHb Anburerimepa, cuHapoMm lllerpeHa, cHanOaneHHUT, OKKIIIO3USA
LEHTPAJTbHON BEHbI CETYaTKH, OKKJIFO3UsI OTBETBJICHUS] BEHBI ceT4aTku, cuHapom UpsuHa-I'acca
(mocne karapakThl M MOCJE ONEpaluK), MUTMEHTHBIH PEeTUHHUT, BOocmalieHue pars plana (vactu
WINAPHOTO Tejla), JAPOOBEBUIHAS PETHHOXOPOHIONATHS, OIHPETHHAIbHAS MeMOpaHa,
KHUCTO3HBIH MaKyJISIPHBIN OTEK, mapadoBeasbHas TeIEaHTHIKTA3Hs, TPAKLIMOHHBIE MaKyJIOMIATHH,
BUTPEOMAKYJISIPHbIE ~ TPAKIMOHHBIE  CHHIPOMBI,  OTCJIOMKAa  CETYaTKH, HEHPOPETHHUT,
UIMOTIATUYECKUH  MaKyJSIpHBIH ~ OTeK, PETHHUT, CHHAPOM CyxXxoro rmimasa (Ccyxoi
KE€PAaTOKOHBIOHKTHBHT), BECEHHUH KEPAaTOKOHBIOHKTUBUT, aTOMUYECKUH KEPATOKOHBIOHKTHBHUT,
yBeUT (TakoW Kak TMEPeOHWH VYBEHUT, IaHYBEUT, 3aAHUNH YBEHT, CBS3aHHBIH C YBEHUTOM
MAaKyJSIPHBIA OTEK), CKJIEPUT, AHa0eTHYeCKast pETHHOMNATHS, THA0ETHUECKUI MaKyJISIPHBIA OTEK,
BO3PACTHAsI MaKyJIOAUCTPOQUs, IeaTHT, TAHKPEATUT, OUIIMAPHBII MEPBUYHBIN LUPPO3 MEUESHH,
CKJIEPO3HUPYIOIINHA XOJIAHTUT, OONe3Hb ANANCOHA, TMIIOPHU3UT, TUPEOUINT, caxapHbiil nuader I

Tuna, caxapHeli nuaber II Tuma, T'MraHTOKIETOYHBIH apTepUT, HEPPHUT, B TOM HYHUCIE
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BOJUAHOYHBIH HE(PUT, BACKYJUT C BOBJEUEHHEM OPTraHOB, TAKOH KakK IJIOMEPYJIOHE(PHUT,
BACKYJHT, B TOM YHCJE€ T'MIaHTOKJIETOYHBIH apTepuT, IpaHyjeMaTo3 BereHepa, y3enKOBbIH
nojquaprepur, Oone3Hb bexuera, Oonesnp Kabacaku, cunzapom Takasicy, raHrpeHo3Has
IHOEPMUS], BACKYJIUT C BOBJICYEHHEM OPIaHOB U OCTPOE OTTOP:KEHHE TPAHCILIAHTUPOBAHHBIX
OpTaHOB.

B opHOM BOIUIOIIEHUH M300pETEHUsT OCTPOE WJIM XPOHUYECKOE ayTOMMMYHHOE /WU
BOCIIAJIUTENIbHOE COCTOSIHHE TMPENCTaBNsieT COOOi pPacCTPOWMCTBO JIMIMOHOTO METadOoIu3Ma,
onocpenoanHoe peryisiiueli APO-Al, Takoe kak rUNepXoJieCTepUHEMUs], aTePOCKIEPO3 WU
Oosie3Hb AnbLreiimepa.

B npyrom BoruiomeHuu M300peTeHUsl OCTPOe WM XPOHUYECKOE ayTOMMMYHHOE H/HITH
BOCIIAJIUTENILHOE COCTOSTHHE TPENCTABIISIET COOOH IBIXaTENIbHOE PACCTPONUCTBO, TAKOE KaK acTMa
WJIN XPOHUYECKasi OOCTPYKTUBHAS OOJIE3Hb JIbIXATEJbHBIX MyTEH.

B npyrom BorutomeHuu M300peTeHUs] OCTPOE WM XPOHUYECKOE ayTOMMMYHHOE H/HITH
BOCIIAJIUTENIbHOE COCTOSIHHE IPEACTABIsET COOOM CHCTEMHOE BOCHAINTENBHOE PACCTPOMCTBO,
TaKO€ KaK PEBMATOUAHBIM apTPUT, OCTEOAPTPUT, OCTPasi MMojarpa, rncopuas, CUCTeMHast KpacHast
BOJIYAHKA, PACCESIHHBIN CKJIEPO3 WJIM BOCHAIMUTENbHOE 3a0oseBaHHe KHUIIEYHHKa (OOe3Hb
KpoHna nnu si3B€HHBIH KOJIHT).

B npyrom BorutomeHun n300peTeHusl OCTPOe UM XPOHUYECKOE ayTOMMMYHHOE /N
BOCIIAJIUTENIBHOE COCTOSIHUE MPEACTABIIAET COOOH pacCessHHbIN CKIEpO3.

B npyrom BorutomeHnu M300peTeHUs] OCTPOE MIIM XPOHMYECKOE ayTOMMMYHHOE W/WIN
BOCHAJIUTEIbHOE COCTOSTHHE MPEACTaBIIsIeT co00l caxapHblil auabder I tuna.

B npyrom BomuiomeHuu M300peTeHus OCTPOe UM XPOHUYECKOE ayTOMMMYHHOE H/HIN
BOCIIAJIUTENILHOE COCTOSTHHE TIPECTAaBIIIeT COOOH pEBMATOUIHBIH apTPHT.

HNHruburops! OpoMogoMeHa MOTYT OBbITh MOJIE3HBI B JICYSHUN IETIPECCHH.

Wuruburopsr OpoMogoMeHa MOTYT OBITH TOJNE3HBI B JICYEHUH 3a00JE€BaHUN WIH
COCTOSIHUH, B KOTOpBIE BOBJICYEHBI BOCIAJHTEIbHBIE OTBETHI HAa HHPEKUUU OaKTEpUsSIMHU,
BUpyCaMHy, rpubamMu, MapasuTaMd WM Ha MX TOKCHHBI, TAKHX KaK CETICHUC, OCTPBIH CEICHC,
CeNTUYECKUN  CHHIPOM, CENTHYECKUH INOK, HSHAOTOKCEMHs, CHHAPOM  CHUCTEMHOTO
BocnasutenbHoro  orsera (CCBO), cuHApOM MyJIBTHOPraHHOM IUC(QYHKLUUH, CHHIPOM
TOKCHYECKOTO IIOKa, OcTpoe moBpesknenue jerkux, PJICB (pecniupatopHbIil AUCTPECC-CUHIPOM
B3POCIBIX), OCTpasi MO4YeYHas HEJOCTATOYHOCTb, (DYJbMUHAHTHBIA TEMaTHT, OXKOTH, OCTPbIA
NAHKPEATHT, TOCJIEONEePALMOHHbBIE CHHAPOMBI, CAPKOUI03, peakLnu XepKcexelmepa, SHLeauT,

muenut, MeHUHruT, Mansipus 1 CCBO, cBsi3aHHBINA C BUPYCHBIMU HMH(EKIUSAMH, TAKUMH Kak
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TPUIII, OMOSCBIBAIOLIMI Treprec, NPOCTOM reprnec W KOpPOHaBUpPyC. B OAHOM BOILIOLIEHUH
n300pereHnst 3a00eBaHNe WJIM COCTOSTHHE, B KOTOpBIE BOBJIEYEH BOCHAJIUTEIbHBIN OTBET Ha
uHpexkuoo OakTepusMH, BHPYCOM, IrpubaMu, NMapa3uTOM MM HA UX TOKCHHBI, NPENCTABISAET
co0O¥ OCTPBIii CEeTCuc.

HNHruburtopsl 6poMoIoMeHa MOTYT OBITh ITOJIE3HBI B JICYEHHH COCTOSHHM, CBS3aHHBIX C
UIIEMUYECKU-penepPy3HOHHBIM  TIOBPEKACHUEM,  TakKuX  Kak  HHGApKT  MHOKapia,
1epeOpoBacKyIsipHast MIIeMHst (MHCYJIBT), OCTPble KOPOHApHBIE CHHIAPOMBI, pernepdy3noHHOe
MOBPEKACHUE TMOYEK, TPAHCIUIAHTALUSI OPTaHa, a0PTOKOPOHAPHOE INYHTUPOBAHHE, MPOLENYPHI
CepACYHO-JIETOYHOTO LITYHTUPOBAHMS, YMOOJINS JIETKUX, TIOYEK, MEYSHH, JKETyT0YHO-KUIIEYHOTO
TpaKTa WK NepuQepuIeckoil KOHEUHOCTH.

Wuruburopsl 6poMogoMeHa MOTYT ObITh MOJE3HBI B JIEYEHHUH CEPIAEUYHO-COCYIUCTBIX
3a00NeBaHMM, TAKHX KaK UIIeMUUecKre O0Ne3Hn cepana (HarpuMep, CTeHOKapaus HIId HHQapKT
MHOKapna), LepeOpoBacKyisipHas wuineMus (MHCYJbT), TUIIEPTOHHYECKass OOJe3Hb Ccepaua,
peBMaTuueckasi OOJe3Hb CepAla, KapauoMuomaTusi, GUOPUIUIALMS Mpeacepauii, BPOXKIEHHBIN
MIOPOK CEePAIA, SHAOKAPANUT, AHEBPU3MBI A0PThI WJIH OOJIE3Hb NMepruepudecKix apTepuil.

HNHruburops 6poMogoMeHa MOTYT OBITh TOJIE3HBI B JIedeHHH (PUOPO3HBIX COCTOSIHUM,
TaKUX Kak upuonarmueckuil Gpudpos serkux, Gudpo3 mouek, mocieonepanroHHasi CTPUKTYPA,
oOpa3oBaHHe KEJOHIHBIX PyOLOB, Ckiepomaepma (B TOM 4YHCIIEe KOJbLEBUIHAS CKJIEPOIEPMUS])
i GuOpo3 MUOKapa.

HWuruburtopsl OpoMooMeHa MOTYT OBITh IMOJIE3HBI B JICYEHUHM BUPYCHBIX HH(EKLH,
TaKUX KaKk MHQEKIMHU M PEaKTHBALMM BHPYCa MPOCTOrO Ieprieca, reprneTHYecKue JTHMXOPaaKHy,
UH(EKIMA U PEeaKTUBALUHN BUPYCA OMOSICHIBAIOLIETO reprieca, BETPsiHAs OCIMA, OMOSIChIBAO LM
Jaumai, Bupyc mnammuiomsl denoseka (BITY), Bupyc ummyHoneduumrta uyenoseka (BHUY),
HEOIUIa3usl INEHKU MaTKH, aJleHOBUPYCHbIE WH(EKIUH, B TOM UHUCIEC OCTPOE PECIHPATOPHOE
3aboneBaHue, MOKCBUPYCHBIE WH(PEKIINHU, TAKUE KaK KOPOBBS OCMA WM HAaTypasbHAs OCMa, MU
BUPYC a(pUKAHCKON JUXOpagkud CBUHEH. B OmHOM BOIUIOIIEHWH W300pPETeHUs BHUPYCHAsS
uHpexus npencrasisier codoi nadeknuo BITY snutenus koxu uian meiiku MaTku. B apyrom
BOIUIOIIEHNN W300peTeHHuss BHPYCHAss WHQEKIMs TpeacTaBiisieT coboil jareHTHyro BUY
UH(peKIHro.

WHruburops! OpoMoOoMeHa MOTYT OBITh MOJIE3HBI B JICUEHUH LIMPOKOTO PsAa KOCTHBIX
pPacCTPOMCTB, TAaKMX KaK OCTEONOPO3, OCTEONEHUs, OCTEOAPTPUT U AHKHJIO3HPYIOLIHI

CIIOHAMJINUT.
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Wuruburopsr 6pomMopgoMeHa MOTryT ObITh IOJIE3HBI B JICUEHHHM paka, B TOM YHCIE
reMaTOJOrMYEeCKUX 3JIOKAYeCTBEHHbIX HOBOOOpa3oBaHMH (TakuxX Kak JeWko3, jumdoMa Hu
MHOKECTBEHHAsi MUEJIOMA), STTUTENHAJIBbHBIX 3JI0KAYeCTBEHHBIX HOBOOOPA30BaHMM (B TOM YHCIIE
KapLUHOM JIETKOTO, MOJIOUYHOM »KeJe3bl MM 000JOYHOIN KHIIKH), CPEIUHHbIE KapILIHHOMBI WJIH
OIyXOJIM ME€3€HXUMBI, IEUYE€HHU, TIOYEK WU HEPBHON CUCTEMBI.

HUHruburopsl 6poMogoMeHa MOTYT ObITh MOJIE3HBI B JIEYEHUH OIHOTO MM OOJjiee BUIOB
paka, BBIOpaHHBIX M3 paka TOJIOBHOrO MoO3ra (IJIMOM), TJIHOONAcTOM, CHUHApoMa baHasHa -
3onana, Oonesnn Kaynena, Oone3snu Jlepmurra-/[fokio, paka MOJIOYHON  JKeJe3bl,
BOCMAJIUTENILHOTO paka MOJIOUHOH >Keje3bl, KOJOPEKTAIbHOTO paka, omyxonu Bumibmca,
capkombl FOuHTra, pabIOMHOCAPKOMBI, 3MEHANMOMBI, MENyJUIOOJacTOMBI, paka 000IOYHON
KUILIKY, paka TrOJIOBbl M IlIeH, paka IIOYKM, paka JIerkoro, paka TIe4eHH, MeJaHOMBI,
IUIOCKOKJIETOYHON KapLUHOMBI, paka sHMYHUKA, paka I[OJKeIyJIOUYHONH JKele3bl, paka
MPEACTaTEeNIbHON JKese3bl, CAPKOMBI, OCTEOCAPKOMBI, TMTAHTOKJIETOYHON OIMYyXOJU KOCTH, paka
IUTOBUIHON Jkene3bl, TuMpodmacTHoro T-KIeTOUHOro JeHK03a, XPOHHYECKOTO MHEJIOTE€HHOTO
JeK03a, XPOHHYECKOTO JUM(OIUTAPHOTO JIeHKO3a, JIEHK03a BOPCHCTBIX KJIETOK, OCTPOTO
mM(poOIaCTHOTO JIEHKO03a, OCTPOTrO MHUEJIOT€HHOTO JIEHK03a, XPOHHMYECKOr0o HEHUTPO(UIBHOTO
Jeiko3a, octporo JuMdodnactHoro T-ki1eTouHOTo JIeHK03a, IIa3MalluTOMBbl, UMMYHOOJIACTHOTO
KPYIHOKJIETOYHOI'O JIEWKO03a, JIEMKO03a U3 KJIETOK MAHTUWHOU 30HBI, MHOKECTBEHHONW MHUEJIOMBI,
MerakapuoOJacTHOrO JIeWKO03a, OCTPOrO MErakapuoOJIacTHOTrO JeHKo3a, MPOMHUENOLUTAPHOTO
JeHKo3a, JIeHKO3a CMEIIAHHOTO MPOUCXOKIEHHS, SPUTPOJIEHKO3a, 3JI0KAY€CTBEHHOH JTMM(pOMBI,
auMbpomMbl XOMKKHUHA, HEXOKKHHCKOH muMbpomel, muMdodaacTHoil T-knerouHol ntum@omsl,
mumpombl bepkutTa, (GOMTHKYNApHOH JTUMQOMBI, HEHPOOIACTOMBI, paka MOYEBOIO Iy3bIPsi,
paka ypoTenusi, paka Hapy»KHbIX JKEHCKHMX IIOJIOBBIX OpPraHOB, paka IIeHKH MaTKH, paka
SHAOMETpPHUS], IOYEYHO-KJIETOYHOTO paka, Me30TEeNIMOMBbl, paka NHINEeBOAA, paKa CIOHHOMN
JKele3bl, MEeUEHOYHO-KJIETOUHOIO paka, paka >KelyAKa, paka HOCOTJIOTKH, paka LIeKH, paka
nojoctd  pra, crpomanbHoii  omyxomu JKKT  (OKKCO), cpenuHHOH  KapLHHOMBI,
xapakrepusyrouierics mytauuei B rene NUT, u paka su4ka.

B opHOM BoOmOmeEeHMHM W300peTEHUs] PaK TNPEACTaBIsAeT COOOW JIEMKO3, Hampumep
JeWKO3, BBIOPAHHBIA M3 OCTPOrO MOHOLIMTAPHOrO JIEHKO3a, OCTPOTrO MHEJOTE€HHOTO JIEHKO03a,
XPOHHYECKOTO MHUEJIOT€HHOrO JIeHK03a, XPOHHYECKOro JMM(OLUTAPHOTO JIeHKo3a M JIeHKo3a
cmemanHoro npowucxoxkaenus (CITI). B npyrom Borutomennn n300peTeHus: pak MpeacTaBisieT
co0Oi CpenuHHYI0 KapLUHOMY, Xapakrepusywoomyiocs mytanueir B reie NUT. B ngpyrom

BOIUJIOLIIEHUN HM300peTeHMsl Pak MpPeACTaBisieT coOONW MHOXKECTBEHHYK MuenoMmy. B apyrom
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BOTLIOIIEHUHU M300PETeHUsT pPaK MpencTaBisier coOOH pak JIETKOTO, TAKOH KaK MEJKOKJIETOUHBIH
pak nerkoro (MKPJI). B gapyrom BOIUIOIIEHHMH H300pEeTEHHs pak IpPeACTaBIsSeT COOOM
HelipoOmactomy. B apyrom BomuiomeHuu u300peTeHus pak MpencraBisier cobol sumdpomy
bepkurra. B npyrom Borutomennn n3o0peTeHust pak npeacrasisier coboil pak melku Matku. B
APYrOM BOIUIOIIEHMH M300peTeHMs pak NpeacTaBisier coOol pak numesoja. B apyrom
BOILIOLIEHUH M300pETeHUsl pak MpeacTaBisieT coOoil pak sMyHMKA. B JApyroM BOIUIOIIEHUH
u300peTeHnst pak TMPeACTaBiIsieT COOOM pak MOJOYHOHM keje3pl. B Apyrom BOILIOIIEHUH
U300peTeHHsI paK MPeaCcTaBiIsieT COOOM KONOPEKTATbHBIN PaK.

HWHruburops! 6poMogoMeHa MOTYT OBITh TOJIE3HBI B JIeU€HUH 3a00JIeBaHH, CBSI3AHHBIX C
CHHIPOMOM CHCTEMHOIO BOCHAJIUTENILHOTO OTBETA, TAKUX KaK CEICHC, OKOTH, NMAaHKPEaTHT,
oOImupHas TpaBMa, KPOBOU3IUSHAE U MIIEMHs. B 3TOM BOIIOIIEHNH U300pEeTEeHHs] HHIHOUTOP
OpoMonOMeHa clienyeT BBOAUTh B MOMEHT MOCTAHOBKH JMArHO3a, YTOObI CHU3UTh BEPOSTHOCTH
pasButusa 3aboneBanuii: CCBO, Hayanma pasBUTHS IIOKA, CHHAPOMA MYJBTHOPTaHHOM
OUC(YHKIMH, KOTOPOE BKIIOUAET HAYAJO Pa3sBUTHs OCTPOro JjierodHoro nospexnenus, PJICB,
OCTPOro IMOYE€YHOro, MEYEHOUHOTO, CEPAEYHOrO WM KENyJOYHO-KUIIEYHOrO MOBPEKACHUS U
cMepTHOCTH. B npyrom Bomuomennu n3o0pereHnss HHruoutop OpoMogoMeHa CileayeT BBOAUTD
nepes XUpypPrudecKuMU WK APYTUMH MPOLIEAYPAMH, CBSI3aHHBIMH C BHICOKUM PHCKOM CETICHUCA,
KPOBOMBJIUSHUS, pacnpocTpaHeHHoro nospexkaeHus Tkanu, CCBO wmmu CMOJ] (curmpoma
MyJIBTUOPTaHHOW AuChYHKIMM). B KOHKpeTHOM BOIUIOIIEHNH M300peTeHus 3aboseBaHue WU
COCTOSIHME, TMPH KOTOPOM TOKa3aH WMHIUOMTOp OpOMOAOMEHa, MPEACTaBisieT COOOW Cercuc,
CeNTUYECKUNH CHUHAPOM, CENTHYECKUH WHIOK W JHAOTOKCEeMHI. B 1apyrom BomjoueHuu
u300pereHnss MHrUOUTOp OPOMONOMEHA MOKa3aH IJIsl JIEYEHUST OCTPOrO MM XPOHHUYECKOTO
naHkpeatuta. B apyrom BoOmIoOmeHMH H300peTeHHss WHruOMTOp OpOMOIOMEHa MOKa3aH IS
JICYEHHST O3KOTOB.

B nacrosimem nzoOpereHHMu, TakuM 0o0pa3oM, MpemiokeHo coenuHeHue ¢opmybl (1)
Wi ero (apMaLeBTHUECKH NpUeMIIeMast CONb JJisi NpuMeHeHust B Teparnuu. CoenuHeHHe
¢dopmynsl (I) unm ero gapManeBTUYECKH MPUEMIIEMYIO COJIb MOXKHO TMPUMEHSTh B JICUEHHH
3a00NeBaHM WM COCTOSIHUH, MPH KOTOPBIX NOKa3aH HHIHOUTOp OpOMOIOMEHa.

B nacrosmem n3o0peTeHMH, TakMM 00pasoM, MpemiokeHo coenuHeHne (opmyisl (1)
WM ero (apManeBTUYeCKH NpUeMiieMasi COJb Ul IPUMEHEHUsI B JIEUeHUH 3a00JIeBaHUs WU
COCTOSIHUS, TPU KOTOPOM IIOKa3aH HWHrubmrop OpomomomeHa. B omHOM BOIUIOIIEHUH
n300pereHns npemioxkeHo coenuHenue ¢opmysl (I) umm ero gapmaneBTudecku npuemieMas

COJIb JId TNPUMCHCHHUA B JICUCHUU OCTPbIX WU XPOHHUYECKUX aAyTOUMMYHHBIX n/unu
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BOCIIAJIUTENbHBIX COCTOSHUN. B OMHOM BOIUIOIEHNM H300pETeHUs] MPENJIOKEHO COENUHEHHE
dopmynbl (I) wnm ero dapmaneBTUYecKH mpuemMieMas COJIb Ui MPUMEHEHHsS B JICUCHUH
PEBMAaTOUIHOTO apTpuTa. B ApyromM BOIUIOINEHHMH H300pETEHUs NPEAJIOKEHO COEAMHEHUE
dopmyner (I) umm ero QapmaneBTHYECKH NpueMyIeMas COJb Ul NPHUMEHEHUS B JICUCHHU
3a00eBaHNH MM COCTOSIHUH, B KOTOPBI BOBJIEYEHB! BOCTIAIUTENIbHBIE OTBETHI HA MH(EKLHH
OakTepusMu, BHpycamH, rpudaMu, mapasuTaMi WM HA WX TOKCHHBL B JAPyroM BOILIOIIEHUH
u3o0peTeHus nmpemioxkeHo coenunenue Gopmynbl (I) wim ero dpapmaneBTUYECKH MpHEMIIEMast
COJIb JJIsl TIPUMEHEHHsI B JICUEHHU COCTOSHHUM, CBS3aHHBIX C HIIEMUYECKH-pernepy3HOHHBIM
NOBpeKAeHUEM. B npyrom BormiomeHnn n3o0pereHust mpemiokeHo coenunenne Gopmyier (I)
wim ero (¢apMaleBTHYECKH NpUemyieMasl COJb IJIsl TPUMEHEHUS B JICUEHHH CEpIedHO-
COCYIOUCTBIX 3a0oneBaHWid. B npyrom BommomeHnn H300peTeHUs MPEIIOKEHO COENUHEHHE
dopmynbl (I) wnm ero ¢apmaneBTHUYECKH MpUeMIieMasl COJb Ui TPUMEHEHHs] B JICUYECHUH
¢ubpo3abx coctosHudA. B nmpyroMm BommomeHMH HW300pETEHUs] TNPENJIOKEHO COEAUHEHHE
dopmynbl (I) wnm ero QapmaneBTUYECKH MpuemMyeMas COJIb Ui TMPUMEHEHUs B JICYCHHU
BUPYCHbIX uHGekuuil. B papyrom BomuomeHnn H300peTeHNns MPENIOKEHO COeANHEHNE
dopmynbl (I) wnm ero ¢apmaneBTUYECKH mpuemjeMasi COJIb Ui NMPUMEHEHUS B JICYCHHU
KOCTHBIX pacCTpOHCTB. B japyroM BOIUIOIIEHWH H300pETEHUs NPEAJIOKEHO COEIUHEHHE
dopmyel (I) wtu ero ¢papmaneBTHUECKU MTpUEMIIEMAasi COJIb JUIsl IIPUMEHEHUs B JICYeHUH paka. B
CJIEYIOIEeM BOIUIOIIEHUH H300peTeHuss mpemokeHo coenunenue Qopmynsr (I) umm ero
(dapmaneBTHYECKH MpUEMIIeMasi COJb JUIs IPUMEHEHHs B JieueHHH 3a00JIeBaHUH, CBA3aHHBIX C
CHUHIPOMOM CHCTEMHOI'O BOCHAJIUTEILHOIO OTBETA.

Takske npennoxeHo npuMeHeHne coequHenus: popmybl (I) wm ero papManeBTHUECKH
NPUEMJIEMON COJIM B WU3TOTOBJICHHH JIEKAPCTBEHHOTO CPEACTBA IS JieueHUs 3a00JI€BaHUI HITH
COCTOSIHUH, TIpU KOTOPBIX IMOKa3aH HMHrubutop OpoMomomMeHa. B OIHOM BOILIOLIEHUH
N300peTeHns MPEeNJIOKEHO MpuMeHeHne coequHenust ¢popmyiel (I) nmm ero gapmauneBTuyecku
NPUEMJIEMOH COJIM B HW3TOTOBJIEHHH JIEKAPCTBEHHOT'O CPENCTBA ISl JICUEHUS] OCTPBIX UM
XPOHHYECKHX AYTOMMMYHHBIX W/HJIM BOCHAJUTENbHBIX COCTOSIHMHA. B OZHOM BOIIIOLIEHWH
N300peTeHns MPENIIOKEHO MpuMeHeHne coequHeHust ¢popmyiel (I) nmm ero gapmauneTudecku
NPUEMJIEMON COJIM B HM3TOTOBJIGHUH JIEKAPCTBEHHOT'O CPENCTBA JJIS JICUEHHsS] PEBMATOUIHOTO
aptputa. B papyrom BoruomeHnH H300pETEHUs MPEIJIOKEHO TPUMEHEHHE COEIUHEHHS
dopmyiel (1) unu ero dapmareBTHUECKH MPUEMJIEMON COJIM B U3TOTOBJIEHUH JIEKAPCTBEHHOTO
CpeacTBa A JIedeHUs1 3a00J€BaHUN WUJIM COCTOSIHMH, B KOTOPBIN BOBJIEYEHBI BOCTIAJIUTEIbHBIE

OTBETHl Ha MH(pEKUUU OakTepusiMH, BHpycamH, rpudamu, mapasuTaMu WM HAa UX TOKCHUHBL. B
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OJTHOM BOIUIOLIEHUH W300PETEeHUs MPEIJIOKEHO NIpUMeHeHne coequHenus Gopmydsl (I) nimm ero
bapMarieBTUYECKH TPUEMJIEMOM COJIM B M3TOTOBJIEHUH JIEKAPCTBEHHOI'O CPEICTBA TS JICUCHUS
COCTOSIHUH, CBSI3aHHBIX C MIIEMHYECKH-penepPy3uOHHBIM TOBpEeXAeHHEeM. B apyrom
BOIUIOIEHUN W300pETeHUs] NpeIoKeHO NpHUMeHeHne coenuHenust ¢opmynsl (I) wmm ero
(apmaLeBTHYECKH IPHEMIIEMOH COJIM B M3TOTOBJIEHUH JIEKAPCTBEHHOTO CPECTBA IJIS JICUSHHS
CepAeYHO-COCYAUCThIX 3aloyieBaHuii. B npyrom BOIUIOIEHHH W300peTEeHHsI MPEIIOKEHO
npumeHeHue coenuHeHus Gopmynbl () wim ero QapmaneBTUYeCKH NPHEMIIEMON COJH B
U3rOTOBJICHUU JIEKAPCTBEHHOTO CPENCTBA Ui JiedeHUs: (PUOPO3HBIX COCTOSHUEA. B mpyrom
BOILIOLICHUH HW300pETEeHUs] MPEMJIOKEHO MpuMeHeHne coenuHerns (opmyner (I) wmm ero
(bapMarieBTHYECKH MPUEMJIEMOI COJIM B M3TOTOBJICHUH JIEKAPCTBEHHOTO CPEICTBA JJIs JICUCHUS
BUPYCHbIX HH(peKknwid. B papyrom BoOmIomeHUH HW300peTeHHs MPEIIOKEHO MPHUMEHEHHE
coequHenus: ¢opmynbl (I) wmu ero QapmaneBTHYECKH NPUEMIIEMON COJNIM B U3TOTOBJICHHUH
JIEKapCTBEHHOT'O CPENICTBA JJIS JISUeHUs paka. B oHOM BoOmIomeHnH H300peTeHHsI TPEAIOKEHO
npumeHeHne coenuHeHust Gopmynbsl () wmm ero QapmaneBTHdeckH NPHEMIIEMOR COJMH B
M3TOTOBJICHUH JIEKAPCTBEHHOI'O CPEACTBA JJIS JIeUeHUs 3a00JI€BaHNM, CBSI3aHHBIX C CHCTEMHBIM
BOCIIAJIUTENIbHBIM OTBETOM.

Takoxe nmpennoxeH crnoco0 JiedeHns 3a001eBaHNN I COCTOSTHUM, MTPU KOTOPBIX MOKa3aH
UHruOUTOp OpOMOZOMEHA, Yy HYXKOAIOINErocsi B 3TOM CYOBEKTa, BKIIIOYAIOIIUN BBEICHHE
TepaneBTHUecKd d(p¢eKkTUuBHOro KkonmuyecrBa coenuHeHus Gopmyinsl  (I) wumu  ero
(dapmaneBTHYECKH TPpUEMIIEMOI coi. B oHOM BomiomeHn# u300peTeHns MPpeasioKeH Crnocod
JIEYEHUs] OCTPBIX WJIM XPOHUYECKHX AYTOUMMYHHBIX W/WJIM BOCHAIUTENIBHBIX COCTOSHHUH Y
HYKJIAIOLIEerocss B 5TOM CyObeKTa, BKIIOYAIOIINI BBENEHHE TepaneBTHYECKH 3((HEKTUBHOTO
konuyecTBa coenunenus: Gopmysl (1) wim ero papmareBTHYECKH TPHEMIIEMOI Co. B ogHOM
BOIUIOLICHUH HW300pEeTEeHUs] TPENJIONKEeH Crnocod JieueHUus pPEeBMATOMIOHOTO apTpuTa Y
HYKJAIOLIEroCss B 3TOM CyOBEKTa, BKIOYAKOIINI BBENEHHE TepaneBTHYECKH 3((EKTHBHOTO
KonmdecTBa coenuHeHus Gopmyiel (I) mnm ero papmaneBTHUECKH TpUeMIIeMoi coi. B npyrom
BOTUIOIIEHUH HM300peTEeHUs] MPEMJIOKEeH CIOCo0 JieueHust 3a00JIeBaHUN WM COCTOSHUH, B
KOTOpbIE BOBJICUEHBI BOCTIAJIUTEIIbHBIE OTBEThI HA MHPYEKLUN OAKTEPUsIMH, BUPYCaMH, TPUOaMH,
napasuTaMH WA UX TOKCHMHAMH, V HYXKAAIOLIErocs B 3TOM CyOBEKTa, BKIFOYANOIIUI BBEICHUE
TepaneBTHUeCKH 3(QeKTUBHOro KomuuecTBa coenuHeHus Qopmynsl  (I) wumm  ero
bapmanieBTHYECKH ITPHEMIIEMOH conu. B npyrom BormiomeHnn n300peTeHnst IpeaioskeH crocod
JEUEHUsT COCTOSIHUH, CBSI3aHHBIX C HIIEMHYECKU-penepdy3HOHHBIM MOBPEKIACHUEM,

HY>KIAIOIIErocss B 3TOM CyObEKTa, BKIIIOUAIOLIUI BBEICHHE TeparneBTHUeCKU 3(P(HEeKTHBHOTrO
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KonudecTBa coenuHeHus Gopmyiel (I) mmm ero gpapmanesruydecku npuemieMoil conu. B npyrom
BOTUIOIIEHHUN M300PETeHUS MPENJIOKEH CIIOCO0 JISUSHHs CePAeUHO-COCYAUCTBIX 3a00IeBaHUM Y
HY’KZIAIOIIErocss B 3TOM CyOBEKTa, BKIIOYAIOLINI BBeIEHHE TepaneBTHYeCKH 3(P(EKTHBHOTO
KosuecTBa coequaeHust Gopmysl (I) mnm ero papmaunesTuuecku nmpuemiemMoit conu. B npyrom
BOIUIOIEHUN M300peTeHHs NpeIokeH crnocol JeyeHuss (UOPO3HBIX COCTOSHHH Y
HYKJIAIOLIErocss B 3TOM CyObeKTa, BKIHOYAIOIIUN BBENEHUE TepaneBTHUeCKH 3()(HEeKTUBHOTO
KonndecTBa coenuHerus Gopmyiel (I) unm ero gpapmarieBruyecku npruemieMoi conu. B npyrom
BOIUIOLICHUH U300peTeHUs] TPEMIONKEH CIocod  JIeYeHUs: BUPYCHBIX HMHQEKUUH y
HYKJIAIOIIEroCss B 3TOM CyOBeKTa, BKIIFOYANOINUI BBENEHHE TepaneBTHUeCKU 3(deKTHBHOTO
KonmdecTBa coenuHeHus Gopmyiel (I) mmm ero gpapmareBruyeckn npruemieMoit conu. B npyrom
BOILJIOLIEHUH HW300pPETEHUs] MPEIIOKEH CHoco0 JeUeHHsl paka y HYKIOAOIErocsi B 3TOM
cyObeKTa, BKIOYAKOLINI BBEACHHE TepaneBTHUECKH 3(PQPEKTHBHOIO KOJIUYECTBA COCTUHEHHUS
dopmynel (I) wmnam ero ¢apmaneBTHUECKH TpHEMIIEMON coid. B Jpyrom BOIUIOIIEHUU
M300peTeHNsT MPEUIOKEH CIocod JIEUEHHsI COCTOSIHUM, CBSI3aHHBIX C CHHIAPOMOM CHCTEMHOTO
BOCIIAJIUTENIbHOTO OTBETA, y HYKJAIOIIEroCsl B 3TOM CyOBEKTa, BKIOYAIOIIUI BBEIEHHE
TepaneBTHUeCKH 3¢¢eKkTuBHOro Konuvectsa coeguHeHus Qopmynsl  (I) wmom ero
(dbapMaeBTUYECKH TPUEMJIEMON COJTH.

IMomxomsmum  o0pa3oMm, HYXOAIOIIUHCA B 3TOM CyOBEKT TpeAcTaBiseT coOoi
MJIEKOIIUTAIOLIEE, B YACTHOCTH, YEJIOBEKA.

B wn3o0pereHnn AONONHUTENILHO MPEIJIONKEH CHoco0 HHTHOMpPOBaHHS OpOMOIOMEHa,
BKJIIOYAIOIIUH NpHBeAeHHe OpOMOAOMEHA B KOHTAKT ¢ coexauHeHueM ¢opmyisl (I) nimm ero
(bapMaLeBTHYECKH TPUEMIIEMOI COJTBIO.

Hcnonp3yeMasi B HACTOALIEM JOKYMEHTa CChUIKA Ha «JICYEHHE» KOHKPETHOTO
3a00NeBaHMsl WJIM COCTOSIHUSI BKJIFOUAET B ceOs MpeAynpexaeHue MM MpOPUIAKTHKY TaKOTO

3a00JIeBaHMS WJIH COCTOSTHUSI.

OAPMALIEBTUYECKHE KOMITO3ULIMW/ITY T BBEJJEHUA/TO3UPOBKHA

Komnosunun

XOoTsi BO3MOKHO, YTO JUIsl IPUMEHEHUs1 B Tepanuu coennHenne Gopmynsl (1), a Takske
ero (¢apManeBTHUYECKH NPUEMJIEMbIE COJIM MOJKHO BBOAUTH B BHAE HeoOpabOTaHHOTO
XUMHYECKOTO BEILIECTBA, AKTHUBHBIH WHITPEJUEHT dalle BCEro IPEACTaBJIeH B BHJE
dapmanesruyeckoii kommosuuun. Coenunenus ¢opmyael (I) m ux QapmaneBTuyecku
IpUEMJIEMBIE COJIM OOBIYHO, HO HEOOS3aTENbHO Nepe BBEICHNUEM MalMeHTy OyAyT BKIIOUEHBI B

dapmaneBTudecknx  KoMrnosunuu. COOTBETCTBEHHO, B JPYroM Aacmekre H300peTeHus
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npeasokeHa papmareBTHIECKasi KOMIO3HLMS, cofepskammas coenuHerne dopmyasl (I) mu ero
bapMarieBTUYECKH TPUEMIIEMYIO COJb M OAUH WK Oojee (papMaleBTUYECKH MPHEMIIEMbIX
skcuunuenToB. Coenunenus popmyinsl (I) u nx papmalneBTHUECKN IPUEMIIEMBbIE COJHU SIBJISIOTCS
TaKUMH, KaK OMHCAHO BbIIIE. DKCUUMHEHT(-bI) TOJLKHBI ObITh IPUEMIIEMBIMU B TOM CMBICIIE, YTO
OHU JIOJUKHBI ObITH COBMECTHMBI C APYTMMH MHIPEIUEHTAMH KOMITO3HLIUK U HE JOJDKHBI ObITh
BPEOHBIMU JUJIsl €€ pEeLMNUeHTa. B COOTBETCTBMM C APYTHUM AaCMEKTOM H300pPETeHHS TaKxkKe
NPEJIOKEH CrOCo0 mony4yeHus papMaleBTHYECKOW KOMITO3UIIMH, BKJIIOYAIOIIUN CMEIIUBAaHUE
coequHenus: ¢popmyibl (I) wnu ero gapmaneBTUYECKH MPUEMIIEMOI COJIU ¢ OOHUM Win Ooee
(apManeBTUYECKH TPUEMIIEMBIX SKCHUITUEHTOB. DapManeBTUYECKYI0) KOMIIO3ULUI MOKHO
NPUMEHSThH B JICYCHUH JIFOOOTO U3 COCTOSHUI, OMUCAHHBIX B HACTOSIIEM JOKYMEHTE.

B crenyromem acriekte M300peTeHHE OTHOCHTCS K (hapMaleBTHYECKHM KOMITO3HLIHUSAM
NI JIeYeHHsT WM TPOQPUIAKTUKK 3a00JeBaHUS WM COCTOSIHUS, TNPU KOTOPOM TIOKa3aH
uHrHOUTOpP OpOoMOomOMeHa, coxepxkamuM coenuHeHue Gopmyisl (I) umm ero dpapmaneBTHUSCKH
MPUEMJIEMYIO COJIb.

ITockonbky coenuHenuss Qopmynsl () npenHasHaueHBl [UII TPUMEHEHUS B
(bapManeBTUIeCKNX KOMIO3HMLUAX, MMOHATHO, YTO KAX0€ M3 HUX MPEANOYTUTEIBHO UMEET IO
CYLIECTBY YHUCTYIO (OpMy, HAmpuMep, SIBISETCS MO MeHbimeld Mmepe Ha 85% YHUCTBIM, B
YaCTHOCTH, 1O MeHbLIel Mepe Ha 98% uuncteiM (%0 Macc. B pacueTe Ha Maccy).

dapmaneBTHUECKUE KOMIIO3ULIMU MOTYT OBITh TIPEACTaBI€Hbl B  E€IUHHYHBIX
JO3UPOBAaHHBIX (opMax, CoAepiKalluX 3apaHee ONpPENeNIeHHOE KOJHYECTBO AaKTHBHOIO
UHIPENEeHTa Ha eIUHUYHYI0 103y. IIpennouTurenbHble KOMIO3ULIUU B €IMHUYHON JO3UPOBKE
NPEACTABJSIIOT COOOH KOMITO3ULIMHM, COIEpIKAaIUe CYTOYHYH 103y WIH CyOH03y aKTUBHOTO
UHTPEIUEeHTAa WM €€ COOTBETCTBYIOLIYIO 4YacThb. Takue eIUHUYHbIE IO03bl MOXHO, TaKUM
oOpasom, BBOAUTH OoJiee OIHOrO pas3a B JeHb. [IpennouTHTeNbHble KOMIIO3ULMH B €IHHUYHOMN
JO3UPOBKE TMPEACTABIIIOT COO0HM KOMITO3ULIMH, CONEpIKaIue CYTOUYHYIO 103y MU CyOno3y (st
BBEICHUSI OOJjiee OJHOrO pa3a B JE€Hb) AKTUBHOI'O HHIPEAMEHTA, KAK YKAa3aHO B HACTOSLIEM
JOKYMEHTE BBILIE, U €€ COOTBETCTBYIOIIYIO YacCTb.

dapmaneBTHUECKHE KOMIIO3ULMH MOTYT OBITh adanTHPOBAHBI AJsI BBENEHHS JIFOOBIM
NOAXOMAIIMM  TyTE€M, HAmpuMep MepopajbHbIM  (BKJIIOYas  TPAHCOYKKAJIbHBIA  WJH
NOIBS3BIYHBIN), PEKTAIbHbIM, WHTASIIMOHHBIM, WHTPAHA3aJIbHBIM, MECTHBIM (BKJFOYAs
TPaHCOYKKaJbHBIN, MOABA3BIMHBIN WM TPAHCIEPMAJbHBIN), IJA3HbIM (BKJOYAas MECTHBIH,
BHYTPUITIA3HOHW, CYOKOHBIOHKTHBAJIBHBIN, 3THCKJIEPATIbHbIN, CyOTEHOHOBBIN), BarvHAJIbHBIM

WIM TIAPEHTEPANbHBbIM (BKJIIOYAsl TOAKOXHBIM, BHYTPUMBIIIEYHbIH, BHYTPUBEHHBIH WIH
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BHYTPUKOXXHBIN) myTeM. Takue KOMITO3UILIUH MOXKHO FOTOBHTH JIFOOBIM CIIOCOOOM, M3BECTHBIM B
obmactu (apMaleBTHKH, HampuMep, INyTeM OOBEIUHEHHUs AaKTHMBHOTO HWHIPEJUEHTa C
HOCUTENEeM(-sIMH) WIIN 3KCLIUTTUEHTOM(-aMH).

dapmarieBTHUECKHEe KOMIIO3UIMU MO N300PETEeHNI0 MOXKHO F'OTOBHTH M YIaKOBBIBATH B
HepacdacoBaHHOH (opMme, U3 KOTOPOH MOXKHO B3sITh Oe3omacHoe U 3(P(HEKTUBHOE KOJIHYECTBO
coenunenust Gopmyibl (I) unm ero apmaneBTHUECKH MPUEMIIEMON COJIM, W JaTh MALUEHTY,
HanpUMep C MOPOIIKAMHU HJIM CHPOTIAMH. AJIBTEPHATUBHO (hapMaleBTHUECKUE KOMITO3ULMU TIO
M300pETEHHI0O MOKHO TOTOBUTh M YIAKOBBIBATH B E€IWHUYHON HO3MPOBaHHOW (Qopme, rae
Kaxaass (PU3NYEeCKW UCKPETHAas eIWHHWIA COmep:kuT coenuHenune ¢opmynbl (I) wmm ero
(apManieBTHYECKH TPUEMIIEMYIO COJib. lIpM MpPHUrOTOBNIEHWH B E€AWHUYHOW JO3MPOBAHHOW
dopme (apmaneBTHUECKHE KOMIIO3ULMH IO H300PETEHHWI0 B TUIUYHOM CJIy4ae MOTYT
coaepskartb, Hanpumep, ot 0,25 mr no 1 r, uiu ot 0,5 mr go 500 mr, wim ot 1 mr no 100 mr
coenunenus popmyiel (1) wu ero papManeBTHUECKH PUEMIIEMOI COJIH.

B tunuyHOM ciiydae apmaneBTHUECKHE KOMIIO3HIIUHU 110 H300PETEHUIO COAEPIKAT OTHO
coenuHenune Gopmysl (1) wim ero papmManeBTUYECKN IPUEMIIEMYIO COJTb.

Coenunenne ¢Qopmynsl (I) wmm ero QapManeBTUYECKH MNPUEMIIEMYIO COJIb U
(bapMareBTUYECKH NPUEMIIEMBIH SKCUMITUEHT WM SKCLUIHMEHThl B TUIIMYHOM cCiy4dae OyayT
BKJIFOYATh B JO3MPOBAaHHYIO (OpMY, aJalTHPOBAHHYIO AJIS BBEIEHUS IMALMEHTY MOCPEICTBOM
JKeJlaeMoro nyTd BBeAeHus. Hamnpumep, po3upoBaHHbIE (OPMBI  BKIIOYAIOT  (OPMBI,
amantupoBaHHble s (1) mepopaabHOro BBENEHMS, TAKHE KakK TaOJIETKH, KarCyJbl, KaruIeTKH,
MWIIOJIN, TACTUJIKH, TIOPOLIKH, CUPOTIIA, 3JIUKCUPBI, CYCIIEH3UH, PACTBOPbI, SMYJIbCHU, MAKETHKH-
calmie MM KpaxmajbHble 0OnaTkw; (2) MapeHTepajbHOTO BBEIEHHsS, TaKWE KaK pPacTBOPBI,
CYCHEH3MH W TOPOLIKH JJisl BOCCTAHOBJICHUS, (3) TpaHCAEPMAJbHOTO BBEINEHHsS, TaKHUe Kak
TpaHCIEpPMallbHbIe TUTACThIpU; (4) pEKTaJbHOrO BBEICHMsS, Takue Kak cymmno3utopuu; (5)
WHTaJSILIH, TAKHE KaK a3PO30JIH, PACTBOPBI U CYXHE MOPOLIKH;, U (6) MECTHOTO BBEIEHHS, TAKHE
KaK KPeMbl, Ma3H, JIOCbOHBI, PACTBOPBI, ACTHI, CIIPEH, IEHKU H T,

[Momxomsimue ¢papMaleBTHYECKH MPUEMIIEMbIE SKCLUIMHEHTbI OyIyT pa3inuyuaThCs B
3aBHCHUMOCTH OT KOHKPETHOW BBIOPaHHOH no3upoBaHHOH ¢opmbl. Kpome Toro, mopxonsimue
dapManieBTHYECKH TPHEMJIEMble SKCIMIIUEHTHI MOTYT ObITh BBIOPaHBI ISl KOHKPETHOM
(yHKUMH, KOTOPYKO OHH MOTYT BBIIOJHATH B KOMOO3MLMHU. Hampumep, HeKOTOpbIe
(dapMaleBTUYECKH MPHEMJIEMbIE SKCIUMUEHThI MOTYT OBITh BBIOPAHBI 32 HMX CIHOCOOHOCTH
oOyeruath MOJNy4YeHHE OJHOPOAHBIX MO3UPOBaHHBIX (GopMm. Hekoropsle dapmareBTHUECKH

NpUeMIIEMbIE SKCLIUITUEHTbI MOTYT OBbITh BBIOPAHBI 32 UX CIOCOOHOCTH OOJIerdaTh MOJyYeHUe
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CTaOWJIBHBIX J03MpPOBaHHBIX (opM. Hampumep, HekoTopble (papMaLeBTUYECKH MpHEMJIEMbIe
SKCLUUMHUEHTbl MOTYT OBITh BBIOPaHbI 3a HUX CIIOCOOHOCTH 0O0JeryaTtb MEPEeHOC WU
TPAHCIIOPTUPOBKY COEAMHEHUs uiu coequHeHuit gopmyinsl (I) mnu ero (ux) papmaueBTuuecku
NPUEMJIEMBIX COJIEH TOCiIe BBEAECHUs MAIMEHTY W3 OJHOrO OpraHa WM OJHOW YacTH Teja B
APYroil opraH WIM JAPYryi0 4YacTb Tena. Hekoropele (apMameBTHUECKH MpUEMIIEMble
SKCUHUMHEHTHI MOTYT OBITh BHIOPAHBI 32 UX CHOCOOHOCTH MOBBIMATH KOMIUIAEHTHOCTb CYyOBbEKTa
C PEKUMOM JICUCHUSI.

[Monxomsimue (apMaeBTHYECKH NPUEMIIEMbIE SKCLUUIMHEHThl BKJIIOYAOT CIEAYIOIINE
TUNBl SKCHMITUEHTOB. pa30aBUTENH, HAIOJIHUTENH, CBS3YIOIIME BEINECTBA, Pa3PbIXJIHTEINH,
CMa3bIBAIOIIHNE BEIIECTBA, BEIIECTBA, CIOCOOCTBYOIINE CKOJIBKEHHUIO, TPAHYJIUPYIOIIUE areHThI,
NOKPBIBAIOILIME  areHThl,  CMAa3bIBAIOLINE  areHThl,  PACTBOPUTENH,  COPACTBOPUTEIH,
CYCHEHIUPYIOIHE areHThl, SMYJIbraTOPbl, OACIACTHTENN, KOPPUTCHTDI, ar€HThI, MACKHPYIOLIHE
BKYC, KPaCHUTEJH, areHThl, IPEMSTCTBYIOIINE CJIEKUBAHUIO, YBIAKHUTENH, XEIaTo00pasyromue
areHThl, MIACTH(UKATOPDI, AreHTHI, YBEIMYHBAIOLIIE BSI3KOCTh, AHTHOKCUIAHTBI, KOHCEPBAHTHI,
CTa0MIIN3aTOPBl, MOBEPXHOCTHO-aKTHUBHBIE BellecTBa M OydepHble areHThl. Crnenuanucty B
IaHHOH O0JAaCTH TEXHUKU OyAeT MOHSTHO, YTO HEKOTOpble (hapMalleBTUUECKH MPUEMJIEMbIE
SKCLMITUEHTbl MOTYT BBINOJHATH Oojiee uYeM OAHY (PYHKLUHUIO M MOTYT BBINOJHSTD
albTepHATHBHbIE (YHKIMH B 3aBUCHMOCTH OT TOrO, KakOe KOJMYECTBO OKCLHITUEHTA
NPUCYTCTBYET B JIEKAPCTBEHHOH (OpME, M OT TOro, KaKue elle SKCIMIHEHThI IPUCYTCTBYIOT B
JIEKapCTBEHHOM (opMe.

CneunanucTel B JaHHOH 00JacTH TEXHUKU 00JIaal0T 3HAHUSMH U HABBIKAMH B JIAHHOM
o0NlacTH TEXHWKH, NAIOUIMMH WM BO3MOXKHOCTH BBIOpPATh MOAXOISIIHE (hapMaleBTUIECKU
npUeMJIeMble  OKCLHUIUEHTI B  COOTBETCTBYIOIIMX KOJNMYECTBAX JJIsi MNPUMEHEHHsS B
nu3o0perennn. Kpome Toro, B pacropspKeHUN CHEUATNCTa B TAHHON O0JaCTH TEXHUKH HMEETCsI
Psil pECYPCOB, B KOTOPBIX OIMHUCAHBI (hapMALEBTHYECKH MPUEMJIEMbIE 3KCLIUIMEHTh U KOTOPbIE
MOTyT OBITh TOJI€3HBI MpH BbHIOOPE TMOAXOASILIMX (hapMALEBTHYECKH  MPHUEMIIEMbBIX
skcumnueHToB. [Ipumepnr BkmoudaroT Remington's Pharmaceutical Sciences (Mack Publishing
Company), The Handbook of Pharmaceutical Additives (Gower Publishing Limiter) u The
Handbook of Pharmaceutical Excipients (u3mamms American Pharmaceutical Association u
Pharmaceutical Press).

dapmaneBTHUECKNE KOMITO3ULUH 110 H300PETEHHIO TOTOBST C UCIOJIb30BAHUEM METOJIOB

U Crioco0O0B, M3BECTHBIX CIEHHAIUCTAM B NAHHOW obsacTu TexHuku. Hexotopsie u3 crocobos,



56

OOBIYHO HCIONIB3YEMBIX B JAAHHOH oOnacTH TeXHUKH, onmcaHbl B Remington's Pharmaceutical
Sciences (Mack Publishing Company).

COOTBETCTBEHHO, B JPYrOM acrnekTe H300peTeHHe OTHOCHUTCS K CIOCcO0y IMONyuYeHHs
(dapmaueBTHYECKOH KOMIO3MLMM, conepxkamell coenuHenne ¢Qopmynsl  (I) wnmm  ero
(dapmaLeBTHYECKH MPUEMIIEMYIO COJb M OAMH Win Oosee (hapMaLeBTHYECKHU IMPUEMIIEMbIX
SKCLUUIHEHTOB, BKJIIOYAIOIIEMY CMEIIUBAHHE MHIPENHEeHTOB. DapMarieBTHYECKasi KOMITO3ULIHS,
conepskamasi coenviHenue Gopmyibl (I) win ero ¢papmManeBTHUECKU MPUEMIIEMYIO COJIb, MOXKET
ObITH MOJlydeHa IyTeM, HalpUMep, CMEIIWBAHUS TNPU TEMIIEPATYpe OKPYXKAIOIIEH cpenbl U
aTMOC(hepPHOM JaBJICHUU.

B onHOM Bomtomennu n3o0pereHus papmMaleBTHIeCKass KOMIIO3ULIUS aJaTHPOBaHA IS
NApEHTEPATbHOTO BBEICHHUS, B YACTHOCTH, BHYTPUBEHHOTO BBEICHUSI.

B onHOM BomtomeHny u300peTeHus hapMaLeBTHIECKash KOMITO3ULIHS aAalTHPOBaHA ISt
NIepOPAILHOTO BBEACHMUS.

B onHOM Bommomennu n3o0pereHus papmaneBTHIeCKas KOMITO3ULHUS aanTHPOBAHA JJIsI
MECTHOT'O BBEICHUSI.

dapmaneBTHUECKUE KOMITO3ULMH, aJaNTHPOBAHHBIE MJISI NApEHTEPATbHOIO BBEICHUS,
BKJIIOYAIOT BOJHBIE W HEBOJHBIE CTEPUJIbHBIE HHBEKIMOHHBIE PACTBOPBI (KOTOpPbIE MOTYT
COIepKaTh AHTHOKCHIAHTBL, OydepHble pacTBOpBI, OaKTEPUOCTATUYECKHE CPEOCTBA U
pPacTBOPEHHbIE  BEILIECTBA, NPUAAOLIME  KOMIO3MLMM  H30TOHMYHOCTb C  KPOBBIO
NPEAyCMOTPEHHOIO PELUIINEHTa) U BOJHBbIE M HEBOJHBIE CTEPHJIbHBIE CYCIEH3UH (KOTOpbIe
MOTYT BKJIFOYAThb CYCHEHIMPYIOIIME areHThl M 3arycturenu). Kommosunuu Moryt ObITh
NPEACTaBJICHbl B OJHONO30BBIX WJIM MHOTOZO30BBIX KOHTEHHepax, Hampumep, B 3amasHHBIX
amryjgax u (JIakOHaX, ¥ WX MOXKHO XPaHUTh B BBICYLIEHHOM CYOJMMAILMOHHOHN CYINKOIi
(Mo uU3UPOBAHHOM) COCTOSIHMM, The TpedyeTcss Nuib J00ABUTb CTEPUJIbHBIA KHIKUN
HOCUTENb, HANpUMep BOAY [UIA HHBEKLUHWH, HEMOCPENCTBEHHO TMepea MNPUMEHEHHEM.
UHBEKIIMOHHBIE PAcTBOPBI M CYCIEH3UH, KOTOPBIE TOTOBSIT HENMOCPEACTBEHHO IMepern
NPUMEHEHHUEM, MOJKHO TOTOBUTD M3 CTEPUIIBHBIX TIOPOIIKOB, TPAHYJ H TaOJIETOK.

dapmaneBTHUECKNE KOMITO3ULINH, aIaITHPOBAHHBIE 1JISl IEPOPAIIbHOTO BBEICHHUS, MOTYT
OBbITh MPENCTABIICHBI B BUIE AUCKPETHBIX €IUHHII, TAKUX KaK KarCyJibl WK TaOJEeTKU; TOPOIIKOB
WK TPaHYJI, PACTBOPOB HJIU CYCIIEH3UI B BOAHBIX HIJIH HEBOJHBIX *KUIKOCTSIX, MHUINEBBIX MEHOK
WJIN MyCCOB; JINOO JKUIKUX HMYJIBCUN MACIO-B-BOJE€ MITH JKUAKHX SMYJIbCHI BO/Ia-B-MacJe.

Hanpumep, nns nepopasibHOro BBefeHUs B (popme TaOJIETKH MM KarCyJibl KOMIIOHEHT,

NPEACTaBJLIIOIUI  cOO0M  aKTUBHOE JIEKAPCTBEHHOE CPEACTBO, MOXKHO OOBENMHATH C
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NepopaybHbIM HETOKCHYHBIM (DapMaleBTHUECKH IMPHEMJIEMbIM HHEPTHBIM HOCUTENIEM, TaKHM
KaK 3TaHOJ, TNIMIEPHUH, BoAa U T. 1. Ilopouku, npuemiemsle 1l BKIKOYEHUS B TAOJETKH HIIH
KaIlCyJibl, MOKHO TOTOBUTb IyT€M W3MENIbUYEHHUS] COEAMHEHUS A0 TMOAXOASINErOo MEJKOro
pasmepa (HampuMep, MyTeM MHUKPOHHU3ALMH) U CMEIIMBAHUS C AHAJIOTUYHO MOATOTOBIEHHBIM
(apmaLieBTHYECKUM HOCHUTEJIEM, TAKHM KaK MULIEBOI YIJIEBOJ, KakK, HaNpHMep, Kpaxmall WM
MaHHUT. Takke MOryT NpPUCYTCTBOBATh KOPPUTECHT, KOHCEPBAHT, IUCHEPTUPYIOIIMH U
KpacsIlui areHT.

Kamncynbl MOXXHO TOTOBUTBH MyT€M IPUTOTOBIEHUS MOPOLIKOBON CMECH, KaK OIHCAHO
BBILIIE, M 3alOJHEHUs € (OPMOBAHHBIX KEJNATHHOBBIX oOosouek. Ilepen oneparmei
3aMOJIHEHNsT K TOPOILIKOBOH CMECH MOTryT ObITh A00aBIIE€HBI BEINECTBA, CIIOCOOCTBYIOIINE
CKOJIb’KEHHUIO, M CMa3bIBalOLINe BELIEeCTBa, TaKHMEe KaK KOJJIOMJHBIM AMOKCUJ KPEMHHs, TaJbK,
cTeapaT MarHus, cTeaparT KajbliUsg WM TBEPHAbI MNOJUATWIEHINHKONb. [ yiydineHus
JIOCTYITHOCTH JIEKAPCTBEHHOTO CPEACTBA MPH MPUEME KaIICYJIbl BHYTPh MOXKHO TaK)ke A00OaBISATh
Pa3PBIXIFOIIUI HITH COMFOOMITM3UPYIOIUN areHT, TAKOH Kak arap-arap, kapOOHAT KaJbLHs WA
KapOOHAT HATPHSL.

Kpowme Toro, npu >xenaHuM WM HEOOXOAUMOCTH B CMECh MOTYT OBITh TaK)K€ BKIIFOUEHBI
NpUeMIIEMBbIE CBSI3YIOIHE BEIECTBA, BELIECTBA, CIOCOOCTBYIOLINE CKOIBKEHHIO, CMa3bIBAIOLINE
areHThbl, MOACIACTUTENH, KOPPHUIeHTHI, Pa3pbIXJIIOIINE areHThl (PasphIXJIIUTENN) U Kpacsline
areHTol. llomxonsiye CBsA3yHOIIME BEIIECTBA BKJIIOYAIOT KpaxMall, SKEJIaTUH, HaTypaJbHbIE
caxapa, TaKM€ KaK TJIIOKO3a MM OeTa-JakTo3a, KyKypy3Hble IOJCIACTUTENH, HATypalibHble U
CHUHTETUYECKUE KaMe[au, TaKue KaK apaBHilCKas KaMmelb, TParakaHT WM aJbIMHAT HATpPWI,
KapOOKCHMETHIILIEITIOIO3Y, TMOJUATUIICHIJIMKONIb, BOCKM W T. . (CMasbIBarOIlMe BEIIECTBa,
UCTIONIb3YeMblE€ B STHUX JO3MPOBAHHBIX (POpMax, BKIIOYAIOT OJieaT HATpHs, CTeapaTr HATPHs,
creapar MarHus, OEH30aT HATpHsl, aneraT HATpPUs, XJIOPUA HATPUS U T. M. Paspexyurenu
BKJIFOYAOT KpaxMaJl, METHJILIEJUTIOJIO3Y, arap, OEHTOHHUT, KCAHTAHOBYIO KaMenb U T. I. TabneTku
TOTOBSIT, HampuMep, IyTeM IPUTOTOBJIEHUS MOPOLIKOBOM CMECH, €€ TPaHyJUpOBaHUS WU
OpukeTHpoBaHus, NOOABIEHHUS CMa3bIBAIOIIErO BELIECTBA U PA3PBIXJIUTENS] U MPECCOBAHUS B
tabnerku. [IOpOIIKOBYIO CMeCh TOTOBST MyTEM CMEUIMBAHHS MPUEMIIEMO H3MEIbUEHHOTO
COeMHEHUs ¢ pa30aBUTENIEeM WM OCHOBOH, KaK OMHMCAHO BBIIIE, U BO3MOXKHO CO CBS3YIOILIMM
BEIECTBOM, TaKUM  Kak  KapOOKCHMETWJILEIUI0JIO3a,  AJbILUHAT,  JKeJATHH  WJH
NOJMBUHWIUPPONIUIOH, BEIIECTBOM, 3aJePKHBAIOIINM PACTBOPEHHE, TaKUM Kak mnapaduH,
YCKOPHTEJEM PAcCaChIBAHMS, TAKUM KaK YETBEPTHUYHASI COJIb, H/MIIH aOCOPOMPYIOLIUM areHTOoM,

TaKUM Kak OEHTOHMT, KaonuH win jukambiuidocdar. I[lopomkoByro CcMech MOXKHO
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IPaHYJIMPOBATh MYyTEM CMAUMBAHUs CBS3YIOIIMM BEIECTBOM, TAKUM KaK CHPOII, KpaxMalibHas
1acTa, SKCTPAKT CJIU3U aKallMK WIN PACTBOPBI IEJUIIOJO3HBIX WIN MOJIUMEPHBIX MAaTEpUANIOB, U
NPOZABJIMBAHUS Yepe3 CUTO. B kadecTBe abTepHATHBBI IPAHYJIMPOBAHHIO ITOPOIIKOBYIO CMECH
MOXKHO TIPOITYCKaTh 4Yepe3 TabJeTOUYHBIN ammapaT, B pe3ysbTaTe 4ero oOpasyroTcs OpHKeThI
HeNpaBUIbHOH (HOPMBI, KOTOpBIE pa3OMBAIOT A0 IpaHyJl. I paHysbl MOKHO CMa3blBaTh, YTOOBI
NPEAOTBPATUTh UX MPUJIMIAHKE K (POPMYIOLIMM TOJOBKaM sl TabJETOK, myTeM J00aBiIeHUs
CTEapHHOBOW KHCJIOTBI, COJIM CTeapaTa, TaJlbka WJIM MHHEPAJIbHOrO Macia. BrociencrBum
CMa3aHHYyI cMechb mpeccyioT B Tabnerkn. Coemunenus gopmyisl (I) u ux dapmaueBrudyecku
NpUEMJIEMBbIE COJIM MOJKHO TaKKe OOBEIUHATH CO CBOOOIHO TEKYYUM WHEPTHBIM HOCHUTEIEM U
NPECCOBaTh B TAOJIETKU MPSIMBIM MPECCOBAHUEM 0€3 MPOXOKIEHHs CTaIUN TPAHYJINPOBAHMS WITH
OpukernpoBanus. MoskeT OBITh OOECIeueHO MPO3PAYHOE WJIM HEMpPO3PavyHOE 3aI[UTHOE
MOKPBITHE, COCTOSIIIEe M3 3AlIMTHOIO CJIOS INEJJIaKa, CJIOs TOKPBITHUS W3 caxapa WU
NOJMMEPHOT0 MaTeprasia v MOJUPOBOYHOIO MOKPHITHA U3 BOCKA. B 3TH MOKpBITHS MOTYT OBITH
noOaBeHbl KPACUTEIH, YTOOBI OTJINYATDh PA3JIUYHbIC €IUHUYHBIC TO3UPOBKH.

Texkyune cpempl Ui TEPOPATBHOIO BBENEHHs, TAaKH€ KaK pPacTBOPBI, CHPOIMBI H
SNIUKCUPBI, MOKHO TOTOBUTH B €IUHMYHON JO3MPOBAHHOW (QopMe TakuM 0o0pa3oM, 4TOOBI
JaHHOE KOJIMYECTBO COAEPKAJIO 3apaHee OMNpeneNeHHOe KOMNYecTBO coequHeHus. Cuporel
MOXXHO TOTOBUTb IIyTEM pACTBOPEHHUs] COENMHEHHs B BOJHOM pAacTBOPE C IPHEMJIEMbIMU
KOPPUIeHTaMU, TOTAA KaK 3JIUKCUPBI TOTOBAT IMyTEM UCIOJIb30BAHUSA HETOKCUYHOTO CIIUPTOBOTO
pactBoputensi. CyCreH3ud MOXHO TOTOBUTh IIyT€M AHCIEPTrUPOBAHUS COEIUHEHUs B
HETOKCUYHOM pacTBOpHTeNe. MOXKHO Takke A00aBJIATh COMIOOMIN3ATOPbI M SMYJbraTOpPHI,
TaKHe KaK STOKCHJIMPOBAHHBIC U30CTEAPHIIOBBIE CITUPTHI U MPOCThIE S(PUPbI OTUOKCUITUIICHA U
copOuTa, KOHCEPBAHTBL, KOPPUTHPYIOMIYIO NOOABKY, TAKYK0 KaK MAacji0 MSThI MEPEYHON WM
HATypaJIbHbIC TMONCIACTUTENH, JHOO CaXapuH MJIHM JIPYrHe UCKYCCTBEHHbIE MOJACIACTUTENH, U
T. IL

Komnosuumu [uisi mepopaibHOTO  BBENEHHsT MOTYT OBITh TNpeNHAa3HAYEHBbl IS
obecriedeHnss MOIU(PUIMPOBAHHOTO TPO(GHiIs BBICBOOOKIAEHHS] TaK, YTOOBI IOJYYHUTH
NPOJIOHTHPOBAHHOE WJIM WHBIM O0Opa3oM KOHTPOJIHUPYEMOE BBICBOOOKACHHE TEPAaIeBTUYECKU
AKTHBHOT'O areHTa.

I'me sT0 menecooOpa3HO, €MUHUYHBIE O3bI KOMITO3ULUH I NEPOPATbHOTO BBEACHUS
MOXXHO BKJIFOUaTh B MHKpPOKArCyibl. KOMIOZHULINIO IUIMTENBHOTO WM MPOJIOHTHPOBAHHOTO
BBICBOOOXKIEHHS MOXKHO TOTOBHTb, HAIIPUMEp, MyTeM HAHECEHUs MOKPBITUS HIIN 3aKITIOYEHHS

BEIIECTBA B BUAC YaCTULl B ITIOJJUMEPBIL, BOCK U T. I
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JUisi KOMITO3ULIUH, MPUEMJIEMbIX W/WIHM aJanTHPOBAHHBIX JUIA IEPOPATBLHOIO BBEIACHMS,
coenuHeHune Gpopmyiisl (1) umm ero papmaneBTHUECKH IpUEeMJIeMast COJIb MOJKET UMeTh (popmy ¢
YMEHBIIEHHbIM pa3MepoOM YacTHUl], TOJYYEHHBIX, HaNpuUMep, IMyTeM MHKPOHH3ALUU.
IIpennoyTturenbHbI  pasMep 4YacTUL COEIWHEHHMs C YMEHBIIEHHBIM pa3MepOM HacCTHUI]
(HampuMep, MHKDOHU3HPOBAHHOTO) WJIM COJM  OMNpedesiercss 3HadueHHeM Dsp  oT
npubmusuTensHo 0,5 1o nmpudnusutenbHo 10 MKM (HanmpuMmep, U3MepsieMbIM METOZIOM JIa3€PHOM
nudpakium).

Coenunenust popmynbl (I) U ux papmMaleBTUYECKU MPUEMIIEMbIE COJA MOXKHO TaKiKe
BBOJIUTH B (JOPME CHCTEM JIMTIOCOMHOM TOCTABKH, TAKUX KAaK MaJible OJHOCJIOWHBIE BE3UKYIIBL,
OonblLIMe ONHOCIIONHBIE BE3UKYJIBI W MHOTOCIOWHBIE BE3WUKYJbL JIMMOCOMbI MOryT OBITH
oOpa3zoBaHbl W3 pa3aU4HBIX (POCHONUMMIOB, TAKHUX KaK XOJECTEPHH, CTEAPUJIAMUH WU
dochaTuIUIX ONUHBIL.

dapmaneBTHUECKHE KOMITO3UINH, aaNTHPOBAHHBIE IJII MECTHOTO BBEACHHUS, MOYKHO
TOTOBUTH B BUJE Ma3ei, KPEMOB, CYCIIEH3UI, SMYJIbCUH, JTJOCBOHOB, MOPOLIKOB, paCTBOPOB, MACT,
rejieil, IeHOK, CIpees, adpo3oJiel wim Macen. B Takue papmManeBTHHYECKIe KOMIO3UIIUH MOKHO
BKJIFOYATh TPAJULHMOHHBbIE A00aBKH, BKIIOYarolme O€3 OrpaHH4eHUNl KOHCEPBAHTBHI,
PacTBOPUTENH, CIOCOOCTBYIOLINE TPOHUKHOBEHHUIO JIEKAPCTBEHHOT'O CPENICTBA, COPACTBOPUTEIH,
CMSTYaIOLINe CPEACTBA, MPOMEJUIEHThl, MOAU(PUKATOPBI BAKOCTH (reneo0pasyroline areHThl),
NOBEPXHOCTHO-aKTHUBHBIE BEIECTBA M HOCUTENH. B OZHOM BOIUIOIEHMHM H300peTeHUs
npemiokeHa (apManeBTUUecKass KOMIIO3MIMS, aaNTHPOBAHHAs MJII MECTHOTO BBEIEHHS,
copeprkamast 0,01-10% wnmu 0,01-1% coenunenust popmynsl (I) uam ero QapmaneBTHdecKn
MPUEMJIEMOMN COJIH TIO MacCe KOMITO3ULIUH.

JInst iedeHus riasa Wik APYTHX HApPYXKHBIX TKaHEH, HampuMmep MOJOCTH PTa M KOXH,
KOMITO3UIIMH TPEATIOYTUTENIbHO HAHOCST B BUJAE Ma3H, Kpema, rejisi, Crpes WIA TEeHKH Ui
MECTHOrO TpUMeHeHHs. [Ipu BKIIOUEHHH B JIEKAPCTBEHHYIO (POpMy Ma3u Uisi aKTUBHOTO
UHIPEIUEHTa MOXKHO HCIIONB30BATh JIHOO0 NMapapuHOBYIO, THOO CMEIINBAEMYIO C BOAOH Ma3eBYIO
OCHOBY. AJIBTEPHATHBHO AKTHUBHBIH HMHTPEIMEHT MOJKHO BKJIIOYATh B JIEKAPCTBEHHYIO (HopMy
KpeMa C KPEMOBOH OCHOBOM Macl0-B-BOJI€ WJIM C OCHOBOH BOZa-B Maclie.

dapmaneBTHUECKUE KOMITO3ULMH, AJAaNTHPOBAHHBIC MJII MECTHOTO BBEIACHHS B TJIa3,
BKJIFOUAIOT TJIa3HbIE KAaIlIM, TA€ AKTUBHBIH HMHIPEAMEHT PACTBOPEH WJIHM CYCHEHIUPOBAH B
NPUEMJIEMOM HOCHTEJNE, B YaCTHOCTH, B BOIHOM pactBoputese. KoMmos3uium ajsi BBEACHUS B
rna3 OyayT umerh OQTaNbMOJIOTHYECKH COBMeCTUMble 3HaueHuss pH u ocmonsmbHOCTH. B

KOMIIO3ULIMKO 11O I/1306peTeHI/I}0 MOXXHO BKJIKOYaTb OJWH HWJIH Oonee O(I)TaJ'IbMOJ'IOl"I/I"IeCKI/I
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NpUEeMJIEMBIX areHTOB, peryaupyroimux pH, u/umm Oy(epHbIX areHTOB, BKIOYAKLIMX KHUCIOTHL,
TaKWe Kak YKCyCHas, OoOpHas, JUMOHHas, MOJouHasi, ¢ochopHas U CONAHAsT KUCIOTBHI,
OCHOBaHHUS, TakKue Kak TUApOKcua Hatpus, docdar Hatpus, Oopar HaATpus, LUTPAT HATPHS,
alleTaT HATpPUs M JIAKTaT HATpuUs, W Oy(epHble BELIeCTBA, TAKHE KaK LUTPAT/AEKCTPO3a,
OukapOOHAT HATPUS U XJIOPHI aMMOHHs. Takue KUCIIOThI, OCHOBaHMs U OydepHble BelecTsa
MOTYT OBITh BKJIFOYEHbI B KOJMYECTBE, HEOOXOOUMOM Ul momaepskanus pH Kommosuimu B
o(h)TaTbMOJIOTHYECKH TIPHEMJIEMOM HANa30He. B KOMIMO3UIMIO MOKHO BKJIFOYATh OIHY HIIU
Ooniee OPTATBMONIOTHYECKH TIPHEMIIEMBIX COJIEHl B AOCTATOYHOM KOJHYECTBE JJIsl TIPUBEICHMUS
OCMOJISIJIBHOCTH KOMITO3UIMKA B O(TaNibMOJOrUYeCKH MpHEeMJIEMbIH 1Hana3oH. Takue Coiu
MOTyT BKJIIOYAThb COJIM, MMEIOINME KATHOHBI HATPHsl, KAJUs WIA aMMOHHSI M XJIOPUIHBIH,
LUTPATHBIN, ackopOaTHbI, OopartHblid, (QocdarHeli, OuKapOOHATHBIN,  CyJIb(hATHBIN,
THUOCYJIb(ATHBIN UK OUCYIbQUTHBINA AHUOHBI.

VY CTpoiicTBO 1Sl TIa3HOM TOCTaBKH MOKET ObITh MpeIHa3HAUYEHO Il KOHTPOJIUPYEMOro
BBICBOOOKICHUST OIHOTO WM Oojiee  TEepaneBTHYECKUX areHTOB C  MHOJKECTBEHHO
OIpeNeIeHHbIMH CKOPOCTSMH BBICBOOOXKIEHHS M TMPOJOHTUPOBAHHONW KHHETHKOW O3Bl U
npoHuIaeMocTbio. KoHTponpyemoe BbICBOOOKIEHHE MOXKET OBITh IMOJYYEHO MOCPEACTBOM
pa3paboOTKM  MONMMEPHBIX  MATPUI], BKJIOYAIIUX  OHOpasnaraeMele/OHO3pOIUpPyEMbIe
NOJIMMEPBI PA3JIMYHBIX BAPUAHTOB BBIOOpPA U CBOMCTB (Hampumep, MONU(3TUICHBUHUII)ALETAT
(OBA), cBepxruaponusosanHblii nonusuHminanetar (IIBA), runpoxkcuankunuenmonosy (I'TILL),
metwine/uiojosy (ML), rugpoxcunponuamerwnuenitoiaody (I'TIMLI), nonukanposakToH,
noJH(TJTUKOJIEBYIO ) KUCIIOTY, TOJU(MOJIOYHYIO) KHCIIOTY, MOJMHAHTHAPUI, O0Naaroiyue TaKuMH
CBOMCTBAMHM MOJIEKYJISIPHOH MacChl MOJHMMEpa, KPUCTAUTMYHOCTH MOJMMEpPA, OTHOIIEHHI
COTOJIUMEPOB, yCJOBUH 00paboTkH, KayecTBa OOpabOTKH TOBEPXHOCTH, T€OMETPHUECKOH
CTPYKTYpbI, 1O0aBIEHUS  HKCLMIIHEHTOB, KOTOpPbIE MO3BONAT  yCHIUTb  auddysuro
JIEKapCTBEHHOTO CPEACTBA, 3PO3HUI0, PACTBOPEHHE U OCMOC.

dapmMarieBTHUECKHEe KOMIO3ULIMHU ISl TJIa3HOM JOCTaBKM TAKXKe BKJIOYAIOT B BOIHYIO
KOMITO3MLIMIO, KOTOpasi crocoOHa 0oOpa3oBbiBaTh renb in sifu. Takas KOMIO3UIMS COAEPIKHUT
reJieo0pa3yroImuil areHT B KOHLEHTparmu, 3QQPEeKTUBHON ISl CTUMYJISIIAA OOpa30BaHUS Tejist
NpH KOHTAKTe C TJIa30M WJIM CO CJIe3HOH Tekyuel cpemoii. Ilpuemmnembie reneobpasyromime
areHThl BKJIIOYAIOT O€3 OrpaHuueHHi TEepPMOOTBEp KAAoLIMecs mojuMmepbl. HMcnonb3yemblii B
HACTOSIIIEM JTOKYMEHTE TEPMUH «CIOCOOHbIE K O0Pa30BAHUIO Telisl i71 Sif» BKJIIOYAET HE TOJIBKO
JKUIKOCTH HU3KOHW BS3KOCTH, OOpa3yroIlue rejid NpU KOHTAKTE C IJIa30M WM CO CJIE3HON

TeKy‘{eﬁ cpenoﬁ, HO TaKKe BKJIOYAeT OoJjiee BsI3KUE FKUAKOCTHU, TAKHUE KaK IOJYTCKYYHE HIINU
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TUKCOTPOIHBIE I'eJId, KOTOpBIE MPOSBISAIOT CYLIECTBEHHO YBEIMUYEHHYIO BSA3KOCTb MM I'yCTOTY
reJist mpu ero BBefeHUH B raa3. Cm., Hampumep, nyonukanuo Ludwig (2005) Adv. Drug Deliv.
Rev. 3;57:1595-639, BKIHOYEHHYIO B HACTOSILIUI JOKYMEHT MOCPEICTBOM CCBUIKH C LIEJIBIO €r0
uAeH U IpUMEPOB MOJIUMEPOB Il IPUMEHEHMs] B JOCTABKE JIEKAPCTBEHHOI'O CPECTBA B IJ1a3.

JlosupoBaHHble (HOPMBI AJIsT HA3AJIBHOTO WIJIM MHIAJSIIMOHHOTO BBEEHMS Ui yAoOCTBa
MO>KHO F'OTOBUTH B BUJIE€ a3PO30JIEH, PACTBOPOB, CYCIIEH3UM, I'ejiel UK CyXUX MOPOILIKOB.

JUisi  KOMIO3MLUH, TPUEMIIEMbIX H/WJIM aJanTHPOBAHHBIX I  WMHTAJSIIHOHHOTO
BBEJICHUS, MPENNOUTUTEIbHO, uTOOBl coenuHenue Qopmynbl (I) mam ero dapmaneBTHIECKH
npuemiemMasi Cojib uMena GopMy C YMEHBLICHHBIM Pa3MEPOM YaCTHILI, MOJYYEHHBIX, HATPHMED,
nyTeM MHUKpOHM3auuu. IIpenmouTuTenbHbIl pa3Mep YacTHULl COEIUHEHUS C YMEHbLIEHHBIM
pa3MepoM YacTull (HampuMmep, MEKPOHH3UPOBAHHOTO) WIJIM COJIM OIpenenseTcs 3HadYeHneM Ds
ot mpubnmusurensHo 0,5 no mpubmmsurensHo 10 MKM (Hampumep, H3MeEpSEMbIM METOIOM
na3epHo nudpakuun).

A3p0o30JbHBIE JIEKAPCTBEHHBIE (DOPMBI, HANpHUMEpP, Ul HMHTASIHOHHOTO BBEICHHS,
MOTYT COAEPKaTb PACTBOP WM TOHKOU3MEJIBUYECHHYH) CYCIIEH3UIO AaKTUBHOIO BELIECTBA B
dapManieBTUYECKH TPUEMJIEMOM BOJHOM WJIM HEBOAHOM pPacTBOpUTeNe. A3PO30JIbHbIC
npenapaTsl MOTYT OBITh IPEACTABICHBI B KOJMYECTBAX, COOTBETCTBYIOLINX OJHOKPATHOH 103€
WJIM MHOTOKPATHBIM J103aM, B CTEPUIIBHON (pOpME B repMETHYHOM KOHTEHHEpE, KOTOPBIH MOKET
npuHUMaTh (GopMy KapTpUIka WIM TIOBTOPHOI'O 3allOIHEHHs JJs1 TNPUMEHEHHUs ¢
PACIIBUIUTENbHBIM YCTPOHCTBOM WIIM MHTANATOPOM. AJIBTEPHATUBHO M€PMETHUYHBIH KOHTEHHEp
MOXKET TpPEACTaBIATh COOOH €OUHOEe PACHBUINTEIBHOE YCTPOWMCTBO, TAaKOE KaK Ha3aJIbHBINA
UHTaJIATOP OJHOKPATHOW NTO3bI WJIM JI03aTOP a3po30Jisi, OOOPYAOBAaHHBIH MEPHBIM KJIATIAHOM
(MO3UPYIOLMIT  MHTANSATOP), KOTOPBIA TMOMJEKUT YTHIU3AIMH, KAaK TOJBKO 3aKOHYHUTCS
COAECP)KUMOE KOHTEMHEpa.

[Tpu BKIIOYEHHH B IO3UPOBAHHYIO (OPMY A03aTOpa a3pO30Jsi OHA MPEANOUTHUTEIIHBHO
COJZIEP>KUT MpPUEMIIEMbIil MPOMENJIEHT IOJ JAaBlIEHHEM, TaKOH Kak C)KaTblil BO3AYX, JHUOKCHUJ
yrJiepoa WM OPTaHUYeCKUI MPOMEJUIEHT, Takol kKak runpodTopyriepon (I@Y). IMonxonsinue
I'®Y nponemnentsl BkmouarorT 1,1,1,2,3,3,3-renragpropniponian u  1,1,1,2-rerpadTopatas.
A3p030JbHBIE TO3UPOBAHHBIE (POPMBI MOTYT TAK)KE IPUHUMATD (POPMY PACTIBIIUTENSI C HACOCOM.
Aspo305b MO/ 1aBIEHUEM MOXKET COAEpKaTh PACTBOP WUJIM CYCIEH3HIO aKTUBHOI'O COEAUHEHMUSL.
Jlisi 3TOro MOXeT moTpedoBaThCs BKIIOUEHHE JONOJHHUTEIBHBIX SKCLUUIMHEHTOB, HAIPHMED
COPaCTBOPUTENEH W/UIM MOBEPXHOCTHO-AKTUBHBIX BEINECTB [JIsl YJIYYIIEHHS XapaKTEPUCTHK

IVCTIEPCUN U TOMOT€HHOCTH CYCIIEH3UOHHBIX JIEKapCTBEHHBIX (opM. B nexapcTBeHHBIE HOPMBI
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B BHIE pacTBOpa MOXET Takke MoTrpedoBaTbcs N00aBIEHHE COPACTBOPHUTENEH, TaKUX Kak
3TAHOI.

Jns  (dapMaueBTHUECKUX KOMITO3UIMN, NPUEMJIEMbIX W/WIM aJanTUPOBAHHBIX IS
VHTAJSIIMOHHOTO BBEACHUS, (hpapMaLeBTHYECKas KOMIIO3UIMS MOXKET IPENCTaBIIsATh COOOH
MHTAJIALIMOHHYIO0 KOMITO3ULIMIO B BUJI€ CYXOro nopouika. Takas KOMIO3ULUS MOXKET COJepKaTh
MOPOLIKOBYIO OCHOBY, TaKyK KakK JIaKTO3a, [IJIIOKO3a, Tperajo3a, MaHHUT WIH Kpaxmal,
coequnenue GopmyJbl (I) wim ero ¢papmarieBTHUECKH MPUEMIIEMYIO COJIb (MPEATIOYTUTEIHHO B
(opMe HacTUIl YMEHBIIEHHOTO pa3Mepa, HapuMep B MUKPOHU3UPOBAHHOH (pOpMe) 1 BO3ZMOKHO
MOAN(HUKATOP XAPAKTEPUCTUK, TAKOH Kak L-JeWLMH MM OPyryr0 aMUHOKHCIOTY W/HIJIN COJb
MeTajsla ¥ CTEapUHOBOH KHCIIOTBI, TaKyl Kak CTeaparT MarHus WIH CTeapaT KaJbIIHsl.
[IpennoYTHTeNbHO WHTAJSIMMOHHAS KOMITO3WLMSI B BHUIE CYXOIO IOPOIIKA COAEPIKUT CYXYHO
MOPOLIKOBYIO CMECh JIAKTO3bI, HAIPIMEP MOHOTHIpATa JAKTO3bl, B coenanHeHust Gopmysl (I)
WM ero cond. Takue KOMIO3WLMH MOJKHO BBOIUTBH MALMEHTY, HCIONb3YS IMPHEMIIEMOE
yCcTpoiicTBO, Takoe kak ycrtporictBo DISKUS®, npomaBaemoe kommanueidn GlaxoSmithKline,
HanpuMep, ONMCAHHOE B MaTeHTHOM JokyMeHTe GB 2242134 A.

Coenunenust popmyiet (I) 1 ux dapmareBTHUECKH TPHEMJIEMbIE COJT MOYKHO T'OTOBUTH
B BUJE TEeKy4eH JieKapCTBEHHOH (DOPMBI AJIsi JOCTABKU U3 [103aTOpPA XKUIKOCTH, HANPUMEDP, U3
7103aTOpa JKUAKOCTH, MMEIOIIEro JO3MPYIOLIYI0 HAcaaKy WM JO3UPYIOINee OTBEPCTHE, uepes
KOTOpbIE OCYLIECTBIISIETCS BblIada OTMEPEHHON JI03bI IIPU NMPUJIOKEHUU TTOJIb30BATENIEM YCUIIHS
K MEXaHHM3My Hacoca [103aTopa JKUIKOCTH. Takue M03aTopbl KMIAKOCTH OOBIYHO CHAOKEHBI
pe3epByapoM JJisl MHOJKECTBEHHBIX OTMEpSieMbIX J03 TeKydel JIeKapCTBEHHOH (OpMBl,
JO3UPOBAHUE KOTOPOH MOXKHO OCYINECTBJIATh MPH TOCJIENOBATEIbHBIX AKTUBALUSX HACOCA.
Jlozupyromasi Hacaaka WM OTBEPCTHE MOTYT OBITh BBIOJIHEHBI C BO3MOXKHOCTBIO BCTaBKU B
HO3JIPH MOJIb30BATEIS AJIsl JO3UPOBAHUS CIIPEst TEKY4e JeKapCTBEHHOH (POPMBI B IOJIOCTh HOCA.
Jl03aTOp JKUAKOCTH YHNOMSHYTOTO BBIIIE THIA OMHCAH M NPOWUIFOCTPUPOBAH B IMATEHTHOM
nokymente WO-A-2005/044354.

Tepanetuuecku 3¢ ¢exkTuBHOe KoauuecTBO coenuHenuss Qopmynsl (I) wmm  ero
dapmanieBTHYECKH TIpUEMJIEMOIl coiu Oyner 3aBHUCETh OT psaa (PakTOpoB, BKIIFOYAOIIHX,
HaNpuMep, BO3PACT M MAcCy Tesa MAalHeHTa, TOUHOE COCTOsHHUE, Tpedyrolnee JIEUeHUs, U ero
TSDKECTb, XapakTep JIeKapCTBEHHOH (OpMBI U TyThb BBENEHUS, M B KOHEYHOM CUETE €ro
ONPENeNIOT IO YCMOTPEHHIO Jiedallero Bpada WM BerepuHapa. B ¢dapmauestudeckoii
KOMITO3ULIMH KaXKAasl €AMHULA TO3UPOBKHU ISl TIEPOPATBHOIO WM MApEeHTEPATbHOTO BBEICHUS

npennoutuTesibHo copepxkut ot 0,01 mr go 3000 mr, Oonee npeanoyrurensHO OT 0,5 Mr 1o 1000
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mr coeauHeHust popmyner (I) unm ero QapmaneBTHdeckn NMPUEMIIEMOH COJH B pacdyere Ha
cBoOonHOe ocHOBaHue. Kaxmas eaMHuIA AO3UPOBKHM AJST HA3aJbHOTO WJIM HHIAJSLIUOHHOTO
BBEJICHUI MpennodTutesibHo cogepxkut ot 0,001 mr go 50 mr, 6onee mpenmnourutensuo ot 0,01
mr 110 5 mr coenuHenus: popmysl (I) wu ero ¢papmaneBTHUECKH TPUEMIIEMON COJTM B pacyere
Ha CBOOOZHOE OCHOBAHHE.

dapmaneBTuuecku npuemiiembie coenuHeHus Gopmyabl (I) mim ux ¢papManeBTHYECKH
NpUEMJIEMbIE COJIM MOXKHO BBOJIUTH B CYTOYHOW A03€ (A1 B3POCJIOrO MAIMEHTA, HAMPUMED, B
nepopanbHON Wi napeHTepaibHoi go3e ot 0,01 mr 1o 3000 mMr B cyTkH, ot 0,5 Mr go 1000 mr B
cytku uiii oT 100 Mr 10 2500 mr B CyTKH, TUOO B HA3aJbHOW MJIM MHTASIIMOHHOMN 03¢ oT 0,001
mr 10 50 mr B cytku wim ot 0,01 mMr mo 5 mMr B cytku coenunenusi ¢popmyinsl (I) wmm ero
(dapmManieBTHYECKH MPUEMJIEMOI COJIM B pacdyeTe Ha CBOOOAHOE OCHOBAaHHE. JTO KOJUYECTBO
MOYKHO J1aBaTh B OJHOKPATHOW J103€ OAMH pa3 B CYTKU WM Oojiee XapaKTEPHO B HECKOJIBKUX
(HampuMep, B ABYX, TPEX, YETHIPEX, ISITH UIIH IECTH) CyO103aX B CYTKH TAKUM 00pa3oM, 4TOOBI
CyMMapHasi CyTOuHasi no3a Obuta Takod ske. D(P(PEeKTHBHOE KOJUYECTBO €ro COJH MOKHO
OTPENeNIUTh KakK AOM0 OT 3((EeKTUBHOrO KOMWYecTBa camoro coenuHeHus ¢opmynst (I).

Coenunenuss ¢opmynsl (I) m ux ¢apmaneBTHUECKH NpPUEMIIEMbIE COJH MOXKHO
NPUMEHSTh OTAENBPHO MM B KOMOWHAIMU C JAPYTUMH TEPANEeBTUYECKHMMU CPENCTBAMH.
KomOuHupoBaHHbIE TEpanNK COMJIACHO HACTOSIIEMY M300PETEHHIO, TAKUM 00pa3oM, BKJIIOUAIOT
BBEJICHUE I10 MeHblIeil Mepe oxHoro coeauHeHust gopmyiel (I) wim ero ¢apmaunerudecku
NpUEMJIEMON CONM M TpPHUMEHEHHE I10 MeHbIIel Mepe OJHOTO APYroro TepaneBTUYECKH
aKTHBHOTrO cpeactBa. [IpennodruTenbHO KOMOMHHPOBAHHBIE TEPAIMU COTJIACHO HACTOSIIEMY
U300peTEeHHI0 BKIIFOYAIOT BBEJEHHE MO MEHbIIEH Mepe omHoro coenuHeHust Gopmyinsl (1) wim
ero (hapmMaLeBTHUECKH PUEMIIEMON COJIH U TIO MEHBIIEH Mepe OJJHOTO APYrOro TePareBTHUECKH
akTuBHOro cpencrea. Coenmnaenue(-s1) ¢popmyisl (I) u ero (ux) papmaueBTHHYECKH NPHEMIIEMbIE
COJIM | Ipyroe(-ue) TeparneBTUYeCKH aKTUBHOE(-bIe) CPEACTBO(-a) MOKHO BBOAUTH COBMECTHO B
OIHOH (papMaleBTUIECKONH KOMIO3ULIUH HITH 110 OTAEIBHOCTH, U TIPH BBEICHUH 110 OTJEIbHOCTH
€ro0 MOXKHO OCYLIECTBISITH ONHOBPEMEHHO WJIM IIOCJIEAOBATEIbHO B JIOOOM MOpSAKE.
Komnuectsa coenunenusi(-it) popmyunsl (1) u ero (ux) papManeBTHUECKH NPUEMIIEMBIX COJIEH U
Apyroro(-Mx) TEPaNeBTUYECKH AKTHBHOTO(-bIX) CPEACTB(a) M OTHOCHUTENIbHAsI MEPUOJUYHOCTD
BBEACHUST OynyT BBIOpaHbBI B  LENIX JOCTIDKEHUS JKEJaeMOro  KOMOMHHPOBAaHHOTO
TepaneBTrueckoro 3¢gdekra. Takum o0pa3om, B CIENYIOLIEM aceKTe H300peTeHUs MPEeaiosKeHa
KoMOHMHaLWs, coaepxkamas coequHerue Gopmyisl (1) nmm ero ¢papmManeBTUYECKU TPUESMIIEMYIO

COJIb BMECTC C OJHUM HJIN Oonee APYTrUux TCPANCBTHUYCCKHU aKTUBHBIX ar€HTOB.
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Takum oOpazom, B ogHOM acnekte u3oOpereHust coenuHenue (opmynsl (I) mmm ero
dapmMarieBTUYECKH TNPHEMJIEMYIO COJb M (PapMaLeBTHUECKHE KOMITO3ULMH, COZIepIKallne
coenquHenne Qopmyner () wim ero (¢apmManeBTHUECKH TNPUEMIIEMYI) COJIb, COTJIACHO
M300pETeHHI0 MOKHO MPUMEHSATh B KOMOWHALMK WIH BKJIIOYaTh B KOMOMHALIUIO C OJHUM WIJIN
Oonee npyrux TepameBTUUECKUX CPEACTB, HAmpuMmep, BBIOPAHHBIX W3 AaHTUOMOTHUKOB,
NPOTUBOBUPYCHBIX  CPEACTB, TDIIIOKOKOPTUKOCTEPOUZOB, AHTArOHHUCTOB  MYCKapHUHOBBIX
perienTopoB, Oera-2-arOHUCTOB M aHAJOroB BuTamuHa D3. B crienyrolneM BOIMIIOLMIEHUH
uszobperenust coenuHenue Gpopmybl (1) wim ero gpapManeBTHYECKU MPUEMIIEMYIO COJIb MOXKHO
NPUMEHSTh B KOMOWHAIMU C TOTIOJIHUTEbHBIM TEPAIeBTUYECKHM CPEACTBOM, MTPHEMJIEMbIM ISt
JeyeHus paka. lIpuMepbl TakuX OMOJIHUTENbHBIX TEPANEBTUYECKHX CPEACTB OIMCAHBI B
nyomukammu Cancer Principles and Practice of Oncology by V.T. Devita and S. Hellman
(editors), 6" edition (2001), Lippincott Williams & Wilkins Publishers. Crnenmanucr,
oOnamaromuii OOBIMHBIMH HaBBIKAMU B JAHHOW OOJIACTH TEXHUKH, CMOXKET PAaCIO3HATh, KaKue
KOMOMHAIIMK ~ CpPencTB OyAyT TIOJNE3HB, HA OCHOBAHMM KOHKPETHBIX XapaKTEPUCTUK
JIEKaPCTBEHHBIX CPEICTB M BOBJICUEHHOCTH paka. J(OMONIHUTENbHBIE TEPANIeBTHYECKIE CPENICTBA,
KOTOpbIE CJIEAyeT MPHUMEHATh B KoMOMHaumu ¢ coeguHeHueMm ¢opmyner (I) wmm ero
dapMaleBTUYECKH  MPUEMJIEMOH  COJIbIO,  BKJIIOYAOT Oe3  OrpaHMYeHHWi  CpPEeICTBa,
UHruOUpyroImMue MHUKPOTPYyOOUkH (Takue Kak JAWTEPIEeHOUIbl M BHHKA-aJIKAJIOHIBI),
KOOPJMHALIMOHHbIE KOMIUIEKCHI TUIATHHBI, AJKWJIUPYIOLIUE areHThbl (Takue Kak XJIOPMETHHBI,
okca3a(ocHOpHHBI, ANKHICYJIb(POHATH, HUTPO3OMOYEBHHBI M TPUA3€HbI), AHTHOMOTHYECKHE
cpencrBa (TakMe KaK AaHTPALMKJIWHBL, AKTHHOMHLUHBI W OJEOMHLUHBI), HHIHOUTOPBI
tornon3omepasbl 11 (Takue kak SMUnogoQUIIOTOKCHHBI), AHTUMETA0OIUTHI (TaKHe KaK aHaJIOTH
NyPUHOB U THPUMHIUHOB M aHTH(ONATHBIE COENWHEHHs), WHrMOMTOPBI TOomouszomepasbl |
(TakMe Kak KaMITOTELWHBbI, TOPMOHbI W QHAJIOTM TOPMOHOB), HMHICHOUTOPBI TMyTEH
npeoOpa3oBaHusi CUrHaja (Takve KaKk WHTMOUTOPBHI PelenTopa THUPOICHHA), HEPELENTOPHbIC
TUPO3WHKWHA3HbIE  MHTHOWUTOPBl ~ AHTHOT€HE3a;,  HWMMYHOTEPaleBTHUECKHE  CPENCTBa,
NPOANONTUYECKHE CPEICTBA; SMUTCHETHUECKHUE MIIM TPAHCKPHUIILIMOHHBIE MOIYJSTOPHI (Takue
KaK MHTHOUTOPBI A€aleTHNa3bl TUCTOHOB) M HMHTHOMTOPBI Tepenadydl CHTHAJIOB KJIETOYHOTO
LIUKJIA.

Jlo;okHO OBITh TOHSATHO, YTO NpU BBeneHHH coeauHeHus ¢opmynel (I) mmm ero
dapmanieBTHYECKH TPUEMJIEMONW COJNM B KOMOMHAIMKM C JPYTMMH TePaneBTHUYECKUMHU
CpeACTBaMH, KOTOpPble OOBIYHO BBOISAT WHTASLIMOHHBIM, BHYTPHUBEHHBIM, MEPOPAIBHBIM HIIH

UHTpAaHa3aJIbHbIMU IMYTEM, MOJIYYCHHYIO B PE3YyJIbTAaTC KOMIIO3UIHUKO MOXHO BBOAUTH TEMH KE
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NyTSIMH. AJIBTEPHATUBHO OT/EJbHBIE KOMIIOHEHThI KOMITO3HIIMA MOKHO BBOIHTDH Pa3IMYHBIMU
Ny TSIMH.

OnHo BomIOLIEHNE U300PETEHNsT OXBAThIBA€T KOMOMHALINY, COAEP KAINE OAUH WM J1BA
APYTUX TEPANeBTUYECKHUX areHTa.

Cneunanucty B JaHHOM 00JaCTH TEXHUKU OyIeT SICHO, YTO, €CIIM MPUeMIIEMO, IPYToi (-
Ue) TeparneBTUYEeCKHil (-1e) MHIPEAUEHT (-bl) MOKHO MPUMEHSTH B (OopMe CoJjieid, Hampumep, B
BUJIC COJIEH IIEJIOYHOrO METAJUIa UM aMHUHA WA B BUJE COJIEH MPUCOSTUHEHUS KHCIIOTBL, JTHOO
NPOJIEKAPCTB, JINOO B BUIE CIOKHBIX 3()HPOB, HAIPUMEP HHU3IINX AJKHIJIOBBIX CIOKHBIX 3(HPOB,
au00 B BUJAE COJBBATOB, HANPHUMEP TUIPATOB, YTOOBI ONTHUMHU3UPOBATH AKTUBHOCTH W/HIIU
CTa0MIBHOCTD  W/HMIM  (U3NYECKHE  XAPAKTEPUCTUKHM, TaKHe Kak  PacTBOPHUMOCTb,
TEpaneBTHUECKOro HHrpenueHTa. Takske OyneT siCHO, YTO, €CIH MPUMEHUMO, TePAIeBTHIECKNE
UHIPEIUEHTHI MOKHO MIPUMEHSITh B ONITUYECKU YHCTOH (popMme.

KomOuHaimm, Ha KOTOpPbIE CChUTAIOTCS BBILIE, JJIs1 YIOOCTBA MOTYT OBITh MPENCTABJIECHBI
s mpuMeHeHHst B ¢dopMme  papMaleBTHYECKOW KOMIO3WLMH, |, CJIEJOBATENbHO,
bapmanieBTHYECKIE KOMITO3UIINH, COAepIKalue KOMOMHALINIO, KaK ONPEENIEHO BBIIIE, BMECTE C
dapmaneBTHYECKH TpUEMJIEMBIM pa30aBUTENEM WM HOCHTENEM TPENCTAaBISIOT COOOi
CJIEAYIOIINI acTIeKT H300PETEHMS.

OBIIME ITYTHU CUHTE3A

CoenuHeHus Mo M300PETEHUIO MOTYT OBITh TONYYEHbI Pa3HOOOPa3HBIMU CHOCOOAMH,
BKJIIOYAsl CTAaHIAPTHBIE XUMUUeckue criocoObl. Jlrobas onpeneneHHas Bble epeMeHHast Oyner
NO-TIPEXKHEMY UMETh OIPEJIENIEHHOE BbIIIE 3HAUEHHE, €CIIN He YKa3aHo uHoe. MnmocTpaTuBHble
o0mue crnocoObl CHHTE3a MPEACTABICHbl HA MPUBEISHHBIX HUXKE CXeMaX U MOTYT OBbITh JIETKO
alanTHPOBAHBI K MOJYYECHUIO APYTHX COENMHEHHH 1o n300pereHnto. KOHKpeTHbIe COequHEeHUs
10 U300PETEHHIO MOJTyYarOT, KaK OMHCAHO B Pa3niesie MPUMEpPOB.

Coenunenusi ¢opmynbl (I) mMoryr ObITh MOJYyYeHBI, KaK ONUCAHO B JIIOOOH u3

MPUBCACHHDBIX HUXE CXEM:
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(v)
rae Rl, Rz, R® u R sBmsrores TaKUMH, Kak ornpeneneHo Boiuie, Hal npencrasnser coboii
aTom xJjiopa wiu 6poma, u X npencrasisier codoit C.¢ aIKHIBHYIO TPYIIY.
B oTHOmEHuU cranuii, MOKa3aHHbIX Ha CXeMe |, MOXKHO HCIOJIb30BaTh CJENYIOIIHE
YCJIOBUS PEaKLIUM.
npencTaBisieT CcoOOW aNKUIUPOBAHUE U MOXKET OBbITh BBINOJHEHA C

Cramus 1

HMCTIONBb30BAHWEM ANKHI- WIH Oenswiranorennga  dopmynsl R'CH(R*)Hal, Takoro kax
ankmnopomu popmysl R*CH(R?)Br, B mpuCyTCTBHI HEOPraHHYECKOrO OCHOBAHMSI, TAKOTO KaK
TUAPUA HATPUS, B IPUEMIIEMOM PACTBOPUTEIIE, TIPEANIOYTUTENBHO B APOTOHHOM PAaCTBOPHUTEIIE,
takoM kak auMermwigpopmamun (JAM®), terparuapodypan (TT'®) wmm 2-Me-TI'®, npu
npuemMiemoii Temneparype, Harpumep npu 0 °C.

Cramuss 2 mpencraBnser coOOil OCHOBHOH THAPOJHM3 U MOXKET OBbITh BBINIOJHEHA C
UCTIOJIb30BAaHNEM TIPUEMJIEMOTO HEOPTaHWYeCKOro OCHOBaHWs, Takoro kak LiOH, B
MIPUEMJIEMOM PACTBOPUTENIE WU B CMECH PACTBOPUTENEH, TAKOW Kak cmech metaHona u TI'D,

IIPU NPUEMJIEMOM TEMIEPATYPe, HAIPUMEP ITPU KOMHATHOM TEMIIEpaType.
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Cranus 3 nmpencrasisier cOOOM aMUIHOE COYETaHUE, cocTosIee 13 AByX cTanuil. Cramaus
3a ¢ moJy4eHHEM XJIOPAHTUAPHIA MOXKET OBbITh BBIIIOJHEHA C UCIIOJIb30BAHUEM XJIOPHUPYIOLIETO
areHTa, TaKOro Kak OKCAJIWIXJIOPHJ, B MPUCYTCTBUU MPUEMIIEMOTO KaTajlu3aTopa, TAKOro Kak
JIM®, B mpuemjieMOM pacTBOpPUTENE, TakoM Kak auxyjopmeran ([AIXM), mpu mnpuemieMoit
TeMIlepaType, Hanpumep Nnpu KOMHATHOH Temnepatype. Ctagust 30 MOxkeT ObITh BBIIOJIHEHA C
HCTIONb30BAHHEM aMHHHOTO peareHta R'-NH,, BO3MOXHO B MPHCYTCTBHH TPETHYHOTO AMHHA,
Takoro Kak TPUATUIIAMHUH, B IPHUEMIIEMOM pacTBopuTtene, TakoM kak TI'®, mpu npuemneMon
TeMreparype, Hanpumep npu 0°C.

Cranus 4 npencrasisier COOOH PEaKIMIO BBITECHEHUSI aMUHA M MOXKET OBITh BBITIOJHEHA
C HCIIONB30BAHIEM aMHHHOTO pearenta R'-NH, B mpuemieMOM pacTBOPUTEIe WIH B CMECH
pacTBOpUTENEH, TAKOW KaK CMECh BOJbI U METAHOJIA, IPU NPUEMIIEMON TEMIIEPATYPE, HATPUMED
npu 50°C.

Cranus S mpencrasisier coO0# peakLuio KapOOHMIIMPOBAHUSA U MOXET OBbITh BBITIOJHEHA
¢ wucnonb3oBanneM cruptoBoro pearenra XOH (X mpencrasnsier coboii Cig amKUIBHYIO
IPYINy) B MPHUCYTCTBUM TPETHYHOTO AaMHHA, TAaKOTO KaK TPHUSTWIAMHH, B TPUCYTCTBHU
NaJUTaJJeBOr0 KaTajlu3aTopa, TAaKOro Kak auerar Naulafus, B NpHUCYTCTBUU (pochuHOBOTO
aura"ga, Takoro kak dppb, B TIpUCYTCTBHM MOHOOKCHAA Vriepoja, B IPHEMIIEMOM
pacTBopuTene, TakoM Kak auMerwicyibdokcnn (AMCO), mpu npuemiemMol Temreparype,
Hanpumep npu 100°C.

Cranuss 6 mpencraBiseT COOOW CTagui0 THAPOJINM3a U MOKET OBbITh BBIMIOJHEHA C
MCIIOJIb30BAHHEM HEOpraHn4eckoro ocHoBaHus, Takoro kak NaOH wnu LiOH, B npuemiemom
pacTBOpUTENIE UM B CMECU pacTBOpUTeNeH, Hampumep meraHosa u TI'®, mpu npuemiaemMoi
TeMIlepaType, HalpuMep NMpu KOMHATHOM TeMIieparype.

Cragust 7 npencraBisieT coOOH peakUMI0 aMUIHOTO COYETaHHS W MOXKET ObITh
BBIMIOJIHEHA C HCIIONB30BAHHEM aMHHHOrO pearenta R’-NH, B MPHCYTCTBHE MPHEMIEMOrO
TPETUYHOTO aMHHA, TAaKOro Kak TpudTWiIaMuH wwin aumsonponmwnTuiaamud (DIPEA), B
NPUCYTCTBHH MPUEMJIEMOT'0 PeareHTa aMHIHOTO COYeTaHus, Takoro kak O-(7-azabeH30Tpuason-
1-mm)-N,N,N’ N’-terpamerunyporust ~ rekcadpropdocpar  (HATU), B IpUEMIIEMOM
pacteopurene, TakoM kak JAXM wmu JIM®, npu npuemnaeMon Temmeparype, HalpuMmep Ipu
KOMHaTHOH TeMIlepaType.

Cranus 8 nmpencrasisier co00i peakLu0 KapOOHMINPOBAHMS M MOXET OBITh BBITIOJTHEHA
C MCIIOJIB30BAHUEM METAJUIOKAPOOHMIIBHOTO KOMIUIEKCA, TAKOTO KaK AMKOOAIbTOKTAaKapOOHMUII, B

NPUCYTCTBUM (POCHUHOBOrO JIMTaHAA, TAKOro Kak Xantphos, B NPUCYTCTBUH IPUEMIIEMOTO
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NaJUTaJieBOro  Karanauzaropa, Takoro kak aunerar nawiaausa (II), B mpucyrcrBum
HYKJIEOpMJIBHOTO  KaTaiau3aropa, Takoro kak 4-pumermnamuHonupuanH (DMAP), B
MIPUCYTCTBUU MPUEMIIEMOTO PaCTBOPUTENA, TaKOro kak TI'®D, mpu npuemiemMoil teMmmneparype,
Hanpumep ripu 80 °C.

Cranus 9 mpexncraisier cOOOH pEaKLUIO BBITECHEHHS M MOXET OBITh BBIMOJHEHA C
HCTIONb30BAHHEM aMHUHHOTO pearenta R*-NH, B MpHCYTCTBHE HYKJIEOMUIBHOTO KaTalH3aTopa,
takoro kak DMAP, B mnpucyTcTBUM TpPETHMYHOIO AaMHHA, TAaKOrO Kak TPUITUIAMUH, B
MPUCYTCTBUM MPUEMJIEMOTO pacTBOpUTENA, Takoro kak TI'®d, mpu nmpueMieMoil TeMmmneparype,
Hanpumep nipu 45 °C.

Cramus 10 mpencrasnisier co00il BO3MOXKHYIO CTaAHMIO yNAJCHUS 3AIIUTHOW TPYIIIEL
Takoil kak mpem-OyTokcukapbornn (BOC), m Moxer ObITh BBINOJHEHA C HCMOJIB30BAHUEM
KUCJIOTBI, TakoH Kak TpudpTopykcycHas kucinora (T®Y), B mNpuUCYTCTBUH NPUEMIIEMOTO
pactBopurens, Takoro kak JIXM, npu npuemieMon Temmneparype, HallpuMep NMpU KOMHATHOU
TeMIeparype.

Cranus 11 mpencrasnser coboil oOpa3oBaHHe MUPUAOHA U MOXKET OBbITh BBIITOJIHEHA C
HCTIONb30BAHMEM aNKWI- Wi Oensuwiamusa, Takoro kak R'CH(R)NH,, B mpuemiemom
pacTBopuTene WM B cMecH pactBopurenei, Hanpumep JM® u TI'®, ¢ pobaBineHuem
MIPUEMIIEMOTO peareHTa aMHUJTHOTO coueTaHus, TaKoro KaK 1-3Trn-3-(3-
mumeTtunamuHonpornn)kapoboauumun (EDC), mpuemieMoro HykJIeO(pHIBHOTO KaTajau3aTopa,
takoro kak DMAP, u npu npuemiemoii TemnepaType, HallpuMmep IIpu KOMHATHOW TeMIepaType.

Cragus 12 npencrasisier co0oil peakuno OpOMHUPOBAHMSI U MOXKET OBbITh BBIIOJHEHA C
UCTIOJIb30BAHHEM MPHUEMJIEMOTO peareHTa OpOMHPOBAHUS, TAaKOro Kak N-OpOMCYKIUHHMUL
(NBS), B mpuemiieMoM pacTBoputene, TakoM Kak 2-Me-TT'®, npu npuemiemoii Temneparype,

HaIlpuMep Npu KOMHATHON TeMIIEpaType.
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B oTHOmeHuu craauii, NMOKAa3aHHBIX HAa CX€ME 2, MOXHO MCIOJBb30BaTh CIEAYIOLINE
YCJIOBUSL PEAKLIUM.

Cranus 1 npencrasisier coO0it 0Opa3oBaHKUe XJIOPAHTUAPUIA U MOXKET OBITh BBITIOJHEHA
C HUCIOJb30BAHHUEM XJIOPHPYIOLIErO AareHTa, TaKoro Kak OKCAJWIXJIOPHUI, B NPUCYTCTBUU
IPUEMJIEMOTO KaTaau3aTopa, Takoro kak JIM®, B npuemiaeMoM pacTBopurese, Takom kak JIXM,
NpU IPUEMIIEMON TeMIlepaType, HalpuMep Mpu KOMHATHOH TeMIepaType.

Cranus 2 mipencraBisieT OO0 peakiui0 BhITECHEHHS] aMHHA U MOKET OBITh BBIMOJTHEHA
C HCTIOB30BAHHEM aMHHHOTO pearenta R'-NH, B IPHCYTCTBHM TPETHYHOTO aMHHA, TAKOTO KaK
TPUSTUIIAMUH, B IPUEMJIEMOM pacTBopuUTene, TakoMm kak TI' @, npu npuemsiemMoil Temneparype,
Hanpumep npu 0°C.

Cranus 3 nmpencrasisier co00i peakLuo KapOOHMINPOBAHHS M MOXET OBITh BBITIOJTHEHA
¢ wucnonb3oBanueM cruptoBoro pearenra YOH (Y mpencrasnsier coboii Cis amKUIIBHYIO
IPyINy) B MNPHUCYTCTBUM TPETHYHOIO aMHHA, TAKOrO KAaK TPUITWUIAMHUH, B MPUCYTCTBUH
NaJUTaJMeBOro KaTainu3aTopa, Takoro kak anerar namwianus (II), B mpucyrcreun pocdunroBOTO
JaWra”ga, Takoro kak dppb, B TpUCYTCTBMM MOHOOKCHAA Vriepoja, B MPHEMIIEMOM
pactBopurene, TakoM kak [IMCO, npu npuemnemMoii temneparype, Hanpumep npu 100 °C.

Cranus 4 npencrasnser cOOOH peakLUI0 AeMETHINPOBAHUS H MOXKET ObITh BBITIOJHEHA C
HCTIOJIb30BAaHUEM peareHTa nemeTmiupoBanus, Takoro kak Nal ¢ tpumermncwmmn (TMS)-CI, B
NPUEMJIEMOM DPACTBOPUTENE, TAaKOM KakK AaleTOHUTPHJ, INpU TNpPUEMIEMON TeMIleparype,
HanpuMep Npu KOMHATHOM TemIeparype.

Cragus 5 mnpencrasisier coOOW  aNKMIMPOBAHME W MOXET OBITh BBINOJIHEHA C
HCTIONb30BAHNEM ANKHII- MM GeHsmranorennaa, Takoro kak R*CH(R)Br nwm R*CH(RY)CI, B
NPUCYTCTBHH HEOPTaHUYECKOTO OCHOBAHHUS, TAKOrO Kak KapOOHAT Kajius, B NPHUEMIIEMOM
pactBopurene, TakoM kak [IM®, npu npuemnemoii remneparype, Hanpumep npu 90 °C.

Cramust 6 mpexncraBisier coOoil peakuuro MUIyHOOY M MOXKET OBITh BBINOJIHEHA C
MCTIONb30BaHMeM crupra, Takoro kak R'CH(R’)OH, pearentra MumyHoOy, Takoro Kak
mumzonponmnazonukapookcunar  (DIAD), B  npucyrcrBum  QocduHa, Takoro - Kak
tpupenmwnpochun, wmm  2-(TpudyTHPocHOpaHIINACH)AETOHUTPUIA B MPHEMIIEMOM
pacTBOpUTENE, TAKOM KaK TOJYOJI, MPH MPHEMJIEMOI TeMIiepaType, HapuMep MMpH KOMHATHOM
teMnepatype wiu npu 120°C.

Cramuss 7 mpencraBisger cOOOW CTaguI0 THAPONIHM3a M MOXKET OBITH BBINOJHEHA C

UCTIOJIb30BAHNEM HEOPraHU4YeCKOro ocHoBaHusi, Takoro kak NaOH wmm LiOH, B mpuemnemom
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pacTBOpUTEIE WIM B CMECH pacTBopuTenel, Hanpumep metaHona u TT'® unu 1,4-guokcana u
BOJIbIL, [IPU MIPUEMIIEMO TEMIIepaType, HallpuMep IIPU KOMHATHON TemrepaType.

Cragust 8 mpencraBisier coOOH peakUMI0 aMUAHOTO COYETaHHS U MOXET ObITh
BBIMONIHEHA C HCIIONB30BAHHEM aMHHHOrO pearenta R°-NH, B MpHCYTCTBHH MPHEMIEMOrO
TPETUYHOIO aMHHA, TAakoro kak tpudTwiaamuH win DIPEA, B mpucyTcTBUH NpHEMIIEMOTro
peareHTa aMUIHOrO coueraHusi, Takoro kak HATU, B npuemneMom pacTBOpHUTeNe, TAKOM Kak
JAXM nmu JIM®@, npu npueMieMoil Temreparype, HalpuMep Ipyu KOMHATHOM TeMIreparype.

Cranus 9 mpencrasisier coOOi HEOOS3aTENbHYIO CTAIUI0 YAAJIEHHs 3aIUTHON TPYIIIIbL,
Takoil kak mpem-O0yTokcukapOoHmn (BOC), m MoxeT OBITh BBINOJHEHA C HCHOJIb30BAHUEM
KUCJIOTBI, TakoW Kak TpudTopykcycHas kuciora (T®Y), B mpuUCYTCTBUH NPUEMIIEMOTO
pactBopurens, Takoro kak JIXM, npu npuemineMoi Temneparype, HapuMmep NpU KOMHATHOU
TeMIlepaType.

Cramust 10 mpencraBisier coboli  HeoOsi3aTeNIbHOE  XUPANBHOE  pasfelieHue ¢
UCTIOJIb30BAHUEM TPHUEMJIEMOIN KOJIOHKH JUIsI XUPAJbHOH BBICOKOA((PEKTUBHON KHUIKOCTHOU
xpomarorpaduu (B2XKX) n npuemnemoii cucteMsl pacTBOpUTENEH.

Cramus 11 mpencraBisier coOOH CTaauio TUAPONU3a M MOXET ObITh BBINOJHEHA C
UCTIOJIb30BAHNEM HEOPraHU4YeCKOro ocHoBaHus, Takoro kak NaOH wmm LiOH, B mpuemnemom
pacTBOpUTEIE WIM B CMECH pacTBopuTenel, Hanpumep metaHosna u TT'® unu 1,4-guokcana u
BOJIbIL, [IPU MIPUEMIIEMOH TeMIIepaType, HallpuMep IpU KOMHATHOM TeMIiepaType.

Cramusi 12 mpencraBiseT CcoOOH peakUUId aMHIHOTO COYETAHUS M MOXKET OBITh
BBIMIOJHEHA C HCIIOIB30BAHHEM aMHHHOrO pearenta R’-NH, B MPHCYTCTBUH MPHEMIEMOTO
TPETUYHOTO aMHHA, Takoro kak TpudTwiamMuH win DIPEA, B mpucyTcTBuUM mnpuemieMoro
peareHTa aMUIHOrO coueraHus, Takoro kak HATU, B nmpuemieMoM pacTBOpHUTENE, TAKOM Kak
JAXM nmu JIM®@, npu npueMaeMoi Temrepartype, HalpuMep Ipu KOMHATHOM TeMIiepaType.

Cranus 13 mpencraBisieT cOOOH PEAKIHMI0 TEMETHIINPOBAHKS H MOXKET OBITh BBITIOJTHEHA
C UCIIOJIb30BAaHUEM peareHTa AeMeTmnpoBanus, Takoro kak Nal ¢ rpumermncumnn (TMS)-CI, B
IpPUEMJIEMOM pacTBOpUTENE, TaKOM Kak alleTOHUTPUJ, MpU MpUEMIEMON TeMIlepaType,
HanpuMep Npu KOMHATHOH TeMIiepartype.

Cramus 14 mnpencraBisier coOOH  aNKWIMPOBAHME M MOXET OBITH BBIOJHEHA C
HCTIONb30BAHMEM ANKHII- MM Oersmiragorennaa, Takoro kak R*CH(RY)Br um R*CH(RY)CI, B
NPUCYTCTBHHM HEOPTaHUYECKOTO OCHOBAHUS, TAaKOTO Kak KapOOHAT Kaius, B MPUEMIIEMOM

pactBopurene, TakoM kak [IM®, npu npuemnemoii Temneparype, Hanpumep npu 90 °C.
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rae Rl, R2, R’ u R sBusroTes TAaKUMH, Kak omucaHo Bbime, U Hal npencrasisier coboit

aToMm OpoMa MM XJIopa.

B oTHOmeHuu craauii, MOKa3aHHBIX Ha CXeMe 3, MOXKHO MCHOJIb30BaTh CIEAYIOLINE
YCJIOBUS PEAKLIUM.

Cramuss 1 mpencraBnsier coOOi OCH3MJIMPOBAHWE M MOXKET OBITh BBINOJHEHA C
UCTIOJIb30BAaHUEM TIPUEMJIEMON oMU cepedpa, Takoi kak kapOboHaT cepebpa, OeH3MIraIoreHuaa,
TAKOTO Kak OeH3WIOpOMHI, TPHEMJIEMOTO pAaCTBOPUTENS, TAaKOro Kak XJopodopMm, u
HarpeBaHusi, HAPUMeEp, C OOPATHBIM XOJIOAIIBHIKOM.

Cramuss 2 mpencraBisieT COOOW CTagui0 THAPOJNN3a U MOXKET OBbITh BBIMOJHEHA C
UCTIOJIb30BAaHUEM HEOPTaHUYeCKOro ocHoBaHus, Takoro kak NaOH wmm LiOH, B mpuemnemom
pacTBOpUTEJIE WM B CMECH pacTBOpuTesel, Hanpumep metaHona u TT'® unu 1,4-guokcana u
BOJIbI, IIPU MPHUEMIIEMOI TeMIlepaType, HallpuMep IpU KOMHATHOM TeMIepaType.

Cranus 3 mpencrasisier cOOOM aMUIHOE COUETaHMe, COCTosIee U3 AByX craauid. Cranus

3ac MOJIYUYCHUEM XJIOpaHTruaApuaa MOXET OBITb BBIMTOJIHEHA C HCIIOJIb30BAHHEM XJIOPHUPYROIIETO
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areHTa, TaKOro Kak OKCAJMIXJIOPHJ, B MPUCYTCTBUM IPUEMIIEMOTIO KaTajJH3aTopa, TAaKOro Kak
JIM®, B mpuemjieMOM pacTBOpPHUTENE, TakoM Kak nuxyjopmeran ([IXM), mpu mnpuemieMoit
TeMmIeparype, HarpuMep npu KoMHaTHOH Temmneparype. Ctagus 36 MOXeT ObITh BBINOJHEHA C
UCIIOJIb30BAaHUEM aMHHHOI'O peareHTa R'-NH, B IPUEMJIEMOM pacTBopuTene, TakoM Kak TI'®,
IpU IpueMiieMoli TeMnepatype, Hanpumep npu 0°C.

Cranus 4 npencrasisier co00i peakLU0 KapOOHMIMPOBAHKS U MOXKET OBbITh BBITIOJTHEHA
¢ wucnonb3oBaHueM 2.4,6-tpuxiopdenmndopmuara B mpuUCyTCTBHU (HOCHHUHOBOTO JIMTAHIA,
Takoro kak Xantphos, B MpHCYTCTBUH MPUEMIIEMOTO MaJUIAUEBOTO KAaTaJIH3aTOPa, TAKOTO Kak
anerat nawtagus (1), B mpUCYyTCTBMM TPETUYHOrO aMHHA, TAKOrO KaK TPUATHIAMHH, B
NPUCYTCTBHH MPHUEMJIEMOT'0 PACTBOPHUTEJSI, TAKOTO KaK TOJYOJI, IPU MPUEMJIEMOH TeMIeparype,
Hanpumep npu 80°C.

Cragust 5 mpencraBnsieT coOOM PEaKLUIO BBITECHEHHS M MOXKET OBITh BBINOJIHEHA C
HCTIOb30BAHMEM aMUHHOTO pearenta R*-NH, B MpHCYTCTBHE HYKIEODUIBHOTO KaTalu3aTopa,
Takoro kak DMAP, B npUCYTCTBHM TPETHYHOI'O aMHHA, TAaKOrO Kak TPHITHIAMHUH, B
MPUCYTCTBUM MPUEMJIEMOTO PacTBOPUTENs, TaKOro kak TI'®d, mpu nmpuemieMoil TeMmneparype,
HanpuMmep npu 45°C.

Cragust 6 pencrasisier COOOH peakuio 1eOSeH3WINPOBAHUS U MOXKET OBITh BBIITOJIHEHA
C HCMOJB30BAHUEM IPUEMIIEMON KUCJOTHI, TakOoW kak TV, mpu npuemsiemon Temieparype,
Hanpumep npu 80°C.

Cragust 7 mpexcrasisier coOoH peakiumo MuinyHoOy M MOKeT OBbITh BBINOJHEHA C
ucrionp3oBanueM crmpra, Takoro kak R'CH(R’)OH, pearemta MunmyHoOy, Takoro Kak
mumzonponmnazonukapookcumar  (DIAD), B mpucyrctBuu  ¢ocduHa, TaKOro - Kak
tpupenmnpochun, wmm  2-(TpubyTHIPOCHOPAaHWINACH)ALIETOHUTPUIA B MPUEMIIEMOM
pacTBOpUTENE, TAKOM KaK TOJYOJI, MPH MPUEMJIEMOI TeMIiepaType, HanpuMep Mpu KOMHATHON
Temnepatype wiu rnpu 120°C.

Cramuss 8 mpencraBisieTr COOOH aQNKHJIMPOBAHME W MOXKET ObITh BBIMOJIHEHA C
VICTIONb30BAHHUEM ANKHII- MM Gersmranorennaa, Takoro kak R*CH(RY)Br nwm R*CH(RY)CI, B
NPUCYTCTBHH HEOPTaHUYECKOTO OCHOBAHHUS, TAKOrO Kak KapOOHAT Kaius, B IMPHUEMIIEMOM
pactBopurene, TakoM kak [IM®, npu npuemnemoii Temneparype, Hanpumep npu 90 °C.

Cranus 9 mpencrasisier coOOH HEOOS3aTENPHYIO CTAIUI0 YAAJIEHHS 3alUTHON TPYIIIIbL,
Takoil kak mpem-OyTokcukapborun (BOC), m MoxeT OBbITh BBINOJHEHA C HCHOJIB30BAHUEM

KUCJIOTBI, TakodH Kkak TpudtopykcycHas kuciaora (T®Y), B npuUCYTCTBUH NPUEMIIEMOTO
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pactBopurens, Takoro kak JAXM, npu npuemineMon Temneparype, HalpuMep NpU KOMHATHOU
TEMIIEPATYPE.

Cranus 10 npencrasisier coO0l HEOOA3aTENbHYIO CTAUIO YIAJIEHUS 3AIUTHON IPYIIIbI
C OTLIEIUICHHEM CYyJb(OHAMHUIHON TPYyMIIbl, TAKOH KaK TO3MJ, U MOXET ObITb BBINOJIHEHA C
UCTIONIb30BAHHEM HEOPraHMYECKOro OCHOBAHMS, TAKOTO Kak KapOOHAT Le3us, B NPHUCYTCTBUU
MIPUEMJIEMOTO PACTBOPUTENSI WM CMECH pacTBopuTenell, Hanpumep MeraHona u TI'®, mpu

npuemMiieMoii Temnepatype, Harpumep nipu 70 °C.

Cxema 4
1
1 1
%\CTAHHHI %\ CTAINA 2 %\ CTAI[H;B o
R'-NH, (el RN,
HN oxyy AN ° (XXvI)
(XX (XXI1) R3 (XX1)
(xxvu) )

(ITpu

CTAJIVISI 4 HEOOXOJUMOCTH
T cTaaus yAAICHU

CTAIUS 5 y SaWHTE)

roe R', R%, R® u R* sBostioTest Takumu, kax ommcano bime, u Hal npexcrasiser coboii
aToM XJIopa win Opoma.

B oTHOmeHuu crtaamii, NMOKa3aHHBIX Ha cxeMe 4, MOXKHO MCHOJIb30BaTh CIEAYIOLINE
YCJIOBUS PEAKLIUM.

Cragusi 1 mpencraBisieT COOOM PeakIUi0 BHITECHEHUS] aMUHA W MOKET OBITh BBIMIOJTHEHA
C UCIOJIb30BAHUEM AMUHHOIO PeareHTa R'-NH, B MIPUEMJIEMOM pacTBOpuUTene, TakoM kak TT'®,
IpU IPUEMIIEMOH TeMIlepaType, HalpuMep Ipu TeMiepaTrype o0pa3oBaHust iermol.

Cramuss 2 mpencraBisieT CcOOOH ANKIJIMPOBAHME M MOXKET OBITh BBINIOJHEHA C
HCTIONb30BAHMEM ANKHINI- MM Oersmiragorennaa, Takoro kak R*CH(RY)Br um R*CH(RY)CI, B

NPUCYTCTBUU HEOPraHUYCCKOTO OCHOBAHUA, TAKOTO KakK Kap6OHaT Kajus, B TPUEMIIEMOM
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pacTBOpHUTENE, TAKOM Kak mMeTaHos wi JIM®P, npu npueMieMon Temneparype, Hanpumep npu
65 °C unu 90 °C.

Cranus 3 mpencrasisieT COOOH peakuMo0 aMMHOKAPOOHUJIMPOBAHUS U MOXKET OBbITh
BBHIIOJHEHA ~ C  HCIONB30BAHMEM  AMHUHHONO  peareHTta, Takoro kak R’ NH,,
METAUIOKApOOHIIIBHOTO KOMILIEKCa, TAaKOro Kak IHUKOOAIbTOKTAKapOOHWIJ, B TPHCYTCTBUU
¢dochunoBoro nuranaa, Takoro kak Xantphos mmm Catacxium A, B IPUCYTCTBHH TMPUEMIIEMOTO
NaJUTAJUEBOr0 KAaTaJIM3aTopa, TAKOro Kak auerar nauiaaus (II), B mpucyTCTBUM mpUEMIIEMOTO
HYKJICOWIBHOTO —KaTaJlu3aTopa, Takoro kak DMAP, B mOpuUCYTCTBUH NpPUEMIIEMOTO
pacTBopuTens, Takoro kak 1,4-nuokcan umu TI'®, npu nmpuemiaemMon Temmneparype, Halnpumep
npu 80 °C.

Cranus 4 npexncrasisier coO0i HEOOA3aTEIBHYIO CTATUIO YIAIECHUS 3AIIUTHONW TPYTIIIHI C
OTIIETIJICHUEM CYJIb()OHAMHIHOW TpPYMIbI, TAKOH KaK TO3WJI, U MOXKET OBITh BBINIOJHEHA C
UCTIOJIb30BAHIEM HEOPTaHUYECKOTO OCHOBAHUS, TAKOrO Kak KapOOHAT Le3usi, B MPUCYTCTBHU
MIPUEMJIEMOTO PACTBOPUTENsST WJIM CMECH pacTBopuTenei, Hanpumep MeraHona u TI'®, mpu
npuemMiemMoi Temneparype, Harpumep nipu 70 °C.

Cranus 5 mpencrasisier coOOM HEOOS3aTENBbHYIO CTAINI0 YAAJEHHS 3alUTHON TPYIIIIbL,
takoil kak BOC, u MoeT ObITh BBINOJHEHA C UCMOJIB30BAHUEM IPUEMIIEMON KHCJIOTBI, TaKOH
kak TDY, B npucyTcTBUU NPUEMIIEMOrO pacTBopurels, Takoro kak AXM, npu npuemnemoin
TeMIepaType, HalpuMep NpU KOMHATHOM TeMIiepartype.

Coemnunenust popmyn (VII), (XII), (XX), (XXII) u (XXIX) umeroTcst B NMpopaxe,
Harpumep, ot kommnanuii Sigma Aldrich, Fluorochem, Apollo Scientific nnu CombiBlocks.
Coennnennst popmyn R'-NH,, XOH, R’ -NH, R*CH(R’)OH, R*CH(R*)NH, u R*CH(R’)Hal
a100 UMEIOTCSI B MPOJAKE OT YIOMSIHYTHIX BBIIIE MOCTABIIUKOB, JHOO MOTYT OBITh MOJYYEHBI
croco0aMu, XOpOLIO HW3BECTHBIMH HA YpPOBHE TEXHUKH WJIM OMHCAHHBIMA B HACTOSIIEM
JOKYMEHTE.

COOTBETCTBEHHO, B OIHOM BOIUIOLIEHHH H300pETEHUs MPENJIOKEH CIOCO0 MOTyUYeHHs
coequHenus: ¢dopmynbsl (I) myrem B3aumopeiicTBusi coenuuenust ¢opmynsl (II) ¢ amuHOM

bopmynsr (XXVI)

R! 1
, R
HN__O R2-NH, HN. _O
o (XXV1)
R cl e ——_— o) N y
R{_N
N Vo R“\rN AN Ner2
R® o)

m “a Cl R? ()] o
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rae Rl, Rz, R’ u R* sBistorest TaKUMH, KaK OINPENESICHO B HACTOALIEM NJOKYMEHTE BBILIE,
B IIPHUCYTCTBUH HYKJICO(HIIBHOTO KaTain3aTopa, Takoro kak DM AP, B IpuCyTCTBUU TPETUIHOTO
aMUHa, TaKOTO KaK TPUATUJIAMHUH, B MPUCYTCTBUU MPUEMJIEMOIO PACTBOPUTENS, TAKOTO Kak
TI'®, npu npuemnemoli temneparype, Hampumep npu 45 °C. 3a 510l craauell MOXeET NpU
HEOOXOIMUMOCTH CJIEIOBAaTh yAalleHHe KaKOH-IMOO 3aIlUTHON TpymHmbl € MOCTIEIYIOLIIM
MOJIy4EHUEM COJIH TTPU HEOOXOTMMOCTH.

Bo BTOpOM BOIMUIOIIEHUH H300pEeTeHUsT TPENJIONKEH CIOCOO MONyYeHUs COETUHEHHUSI

¢dopmysl (I) myrem B3aumoneiicteus coenunenust popmyiiel (I11I) ¢ amuaOoM popmyasl (XX VI)

R R
HN_ O R2-NH, HN.__O
o (XXVI) o
—_— AN
N H
4
R“\KN g R\(N 2 Ng2
rs (M R3 0 o}

2

rae Rl, R2, R® u R* sBistorest TAKUMH, KaK ONPEOEICHO B HACTOALIEM NJOKYMEHTE BBILIE,
B IMPHUCYTCTBUU METAJUIOKAPOOHMUIIBHOTO KOMIUIEKCA, TAKOrO Kak IUKOOAJIbTOKTAKapOOHWI, B
npucytcTBun (ocuHOBOrO NMraHga, Takoro kak Xantphos nian Catacxium A, B IPUCYTCTBHU
NPUEMJIEMOTO  HYKJIEO(QWJIBHOrO KaTtajmu3aropa, Takoro kak DMAP, B mnpucyrcrBuu
IIPUEMIIEMOIO  pacTBOpUTENsA, Takoro kak 1,4-nuokcan wmu TI'®, npu npuemiaeMou
temrnepatype, Harpumep npu 80 °C. 3a 3Toif cTaguel MoXeT npu HEOOXOAUMOCTH CJI€AO0BATh
yoaneHne KakoH-TMOO 3alMTHOH TpyHmbl C MOCJHEAVIOIUM TOJNYyYeHHEM COJIU  IIpH
HEOOXOAMMOCTH.

B Tperpem BomOmeHnH U300pPETEHUs] MPENJIOKEH CIOCO0 MONYyYEHHUs COSTUHEHUS

dopmysl (I) myrem B3aumoneiicteus coenunenust popmyiet (IV) ¢ amuaom gopmysr (XXVI)

R.I R1
HN._O R?-NH !
2 HN._O
(XXV1)
O > O\
RY__N OH H
N Z R“\KN A~ Nego
R3 (o] R3

() m ©

rae RI, R2, R® u R* sBistorest TAKUMH, KaK OMPEOEICHO B HACTOALIEM NJOKYMEHTE BBILIE,
B MPUCYTCTBUU peareHTa aMuaHoro coderanus, takoro kak HATU, TpeTuyHoro amusa, Takoro
kak Tpuatunamud unu DIPEA, B npucyTcTBUM IpUEeMIIEMOro pacTBOpHTeNs, Takoro kak JAXM

i JIM®, npu npuemiemMoi TeMmnepaType, HapuUMep IIPU KOMHATHOM TeMIeparype. 3a 3TOH
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cTajgueil MOKET NMpHU HEOOXOAMMOCTH CJIENOBATh yIalleHHe KaKOW-TMOO0 3alIUTHOM TPYMIIbI C
TIOCJIEAYIOLIUM TOJTy4YeHUEM COJIH ITPU HEOOXOIUMOCTH.

B uerBepTOM BOIUIOLIEHHHM HM300pPETEHUS IMPEJIOKEH CHOCOO MOJMY4YEeHUS COCOUHEHUS
dopmyaer (I) myrem B3aumopericTBus coenuHenus: dpopmyiel (XIV) ¢ coenunernemM GpopmMyJist

(XXVII)

RY _Hal
R1 Y R1
| R3 |
HN. 0 HN._O
(XXVII)
(o) N y - fe) X
H
HN__~ N. 4
RZ R\(N = N‘RZ
0 RB () O

(XIV)

2

rae Rl, Rz, R® u R* sBastores TaKUMH, KaK OMpPENEIICHO B HACTOSIEM JOKYMEHTE BBILIE,
u Hal mnpencrasnser coboit atom xjopa wiu Opoma, B NPUCYTCTBHH HEOPTaHUYECKOTO
OCHOBAaHUSI, TAKOTO KaK KapOOHAT KaJisi, B PUEMJIEMOM pPacTBOpUTENE, TakoM Kak JIM®, mpu
npuemsieMoii Temreparype, Hanpumep npu 90 °C. 3a sToii ctaaneii MOXeT Mpu HeOOXOAUMOCTH
CJIEZIOBATh yAAJIeHHE KaKOW-THOO0 3aIMUTHON TPYIIIBI C IMOCIEAYIOIIUM IOJyUYeHHEM COJIU TPU
HEOOXOAUMOCTH.

B mnsAToM BoOmuomeHNMM H300pPETEHUs NPEAJIOKEH CIOCO0 TMONY4YeHUs COEOUHEHUS
dopmyaer (I) myrem B3aumopericTBusi coenuHenus: ¢popmyiel (XIV) ¢ coenunernem GopmyJist

(XXVIII)

RY__OH
R’ e R
3 |
HN. 0 R HN.__O
o (XXVIIN)
X N NG .
HN__~ N\Rz RIH/N — N‘RZ
o RE () O

(XIV)

2

RI, Rz, R® u R? sBustrores TaKUMH, KaK ONPEAEIEHO B HACTOSIIEM AOKYMEHTE BBIIIE, B
NPUCYTCTBUH peareHTa MunyHoOy, Takoro kak 2-(TpudyTuidochopaHUIHIEH )alleTOHUTPIIT
wm DIAD, B mnpucyrcrBum ¢ochuna, Takoro kak TpudeHmwipochuH, B MpHEMIEMOM
pacTBopUTesie, TAKOM Kak TOJyOJI, IIpU MpuemieMol Temneparype, Hanpumep npu 120°C unu

npy KOMHATHOM TeMmepaTrype. 3a 3TOH cragueidl MOXKeT INpH HEOOXOOMMOCTH CIeNOBaTh
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ylaJeHue KaKoW-IUOO 3alqUTHOH TIPymImbel C MOCHENYIOIIUM IOJYYEHHEM COJNH  TpHU
HEOOXOIMMOCTH.

CrnenuamicrtaMm B AaHHOM OONACTH TEXHUKU OyJeT MOHATHO, YTO 3alUTa OXHOM WIIH
Gonee (pyHKIMOHANBHBIX IPYIIN OMUCAHHBIX BBILIIE COSAMHEHUH MOXKET UMETh NMPEHMYILIECTBO.
IIpuMepsb! 3alUTHBIX TPYII U CPENCTB UX yAajleHus MoxHO HaiWtu B kH. T. W. Greene
‘Protective Groups in Organic Synthesis’ (4th edition, J. Wiley and Sons, 2000), BKJIFOUEHHOI B
HACTOSIIUI TOKYMEHT MOCPEICTBOM CCBUIKH B OTHOIIEHHH TAKUX METOMMK.

[Monxonsimue 3aIUTHBIE TPYIITBI AMUHA BKJIFOYAOT alyil (HampuMep, aueTui), kapoamar
(Hampumep, 2°,2° 2’ -TpUXJIOPITOKCUKAPOOHWUIT, OEeH3UIIOKCUKAPOOHMIT Wi mpem-
Oy THIOKCHKApOOHIIT) U apuiIaiKui (HarpuMep, O€H3MIT), KOTOPbIE MOTYT OBITh yAJIEHBI IyTEM
OTIIETIJICHHUS1, OTIOCPEIOBAHHOTO KUCIIOTOH (HampuMep, ¢ UCTIOIb30BAHUEM KHCIIOTBI, TAKOH Kak
COJIsIHAasE KUCJIOTa B JUOKCAHE WM TPUPTOPYKCYCHAs KUCJIOTA B AUXJIOPMETAHE), WIH IyTEM
BOCCTAHOBJICHUsI (HATMpUMeEp, THIPOTeHONN3a OCH3WIbHON Wi OeH3MIIOKCUKAPOOHMIIBHOM
IPYIIIBI MJIH BOCCTAHOBHUTENBHOTO yAaneHus 2’°,2°,2°-TpuXJIOP3TOKCUKAPOOHMIBHOW TPYIIIBI C
UCTIOJIb30BAaHUEM IIMHKA B YKCYCHOM KHCJIOTE) MO Mepe HeoOxomumocTu. Jlpyrue npuemiemble
3amuTHbIe rpynnbl amuHa BkirodaoT Tpudropanetun (-C(O)CF3), KOTOpbIii MOXKHO yAQIUTh
NyTeM THIPOJIN3a, KaTAIU3UPYEMOr0 OCHOBAHUEM.

ITonsiTHO, 4TO B MI0OOM M3 ONMUCAHHBIX BBILIE MMyTeH TOYHBIN MOPANOK CTaIUil CUHTE3a,
HOCPEICTBOM KOTOPBIX B MOJIEKYJYy BBOIST PAa3jIMYHbIC TPYIIBI U TPYNIIHPOBKU, MOXKET OBITh
u3MeHeH. HaBblkM NPaKTHKYIOIIEro CIEUaicTa B JAaHHOH OONacTH TEXHUKH MO3BOJISIOT
obecneunTb, 4TOOBI IPYIIBI WM TPYHIHUPOBKH, BBEJECHHBIE Ha OJHOW CTaguM IpoLecca, He
MOJBEPrAJINCh BJIUSHUIO TMOCIENYIOIUX MPeoOpa3oBaHUi M PEAKUHUil, W COOTBETCTBYIOLIMM
00pa3oM BBIOpATh MOPSIAOK CTAAMI CHHTE3A.

Hekotopble omucaHHbIE BBIIIE MPOMEKYTOUYHBIE COEAMHEHUs OOpa3yrOT eIle OAHMH
JOTOJTHUTENBHBIN aCTIEKT U300PETEeHUSI.

Jnst moOBIX M3 OMHMCAHHBIX B HACTOSIIEM JOKYMEHTE BbIIE PEAKLUH MM MPOLIECCOB
MOKHO HCIOJb30BaTh TPAAWLIHMOHHBIE CIIOCOOBI HArpeBaHUS W OXJAXKIEHHs, HaIpUMep
MaciisiHble OaHU C PeryJupyeMoil TeMnepaTypol MM HarpeBaTesbHbIe OJIOKH C PeryJnpyeMon
TEMIIePaTypOi U, COOTBETCTBEHHO, JIEsIHbIE OaHU C COJIBIO MM OaHU U3 CYXOro JIbAa U alleTOHA.
MO3KHO UCTIONB30BATh TPAIULIMOHHBIE CIIOCOOBI BBIACIEHHSI, HAIPUMED, SKCTPAKIIHIO U3 BOAHBIX
WJIN HEBOJIHBIX PACTBOPUTENIEH B HEBOJHBIE MJIM BOAHBIE PACTBOPUTEIH. MOXHO HCIIONB30BATh
TPaOULMOHHBIE CHOCOOBI BBICYIIMBAHMUA OPTaHUYECKUX pPACTBOPUTENEH, pPacTBOPOB WU

OKCTPAKTOB, TAKUEC KaK MECPEMECIINBAHUC C 663BOI[HI:;IM Cy.]'[b(baTOM MarHuvs HJIu C 663BO):[HbIM
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cynb(aToM HaTpus WK mpomyckaHue depe3 ruapododbnyro ppurry. ITo mepe HeoOxoaumocTu
MOXXHO HCHOJIB30BaTh TPAAUIMOHHBIE CIIOCOOBI OYUCTKH, HANpUMEp KPUCTAUIM3ALUI U
xpomarorpaduroo, Hampumep XpomaTorpadui0 Ha CHIHKareie WM oOpaleHHO-(pa30oByIO
xpomatorpaduro. Kpucrammmsamuio MOXKHO BBIIOJHSTH C HCIOJIb30BAHHEM TPATHLIMOHHBIX
pacTBOpUTENeH, TAKUX KaK STHJIALETAT, METAHOJ, 3TAHOJ W OyTAaHOJ, WIIM UX BOJHBIX CMECEH.
[TOHSITHO, YTO KOHKPETHbIE MEPUObl BPEMEHU M TeMIEepPaTypbl Peakyil MOKHO, KaK MPaBUJIO,
ONpENEeINTb C TMOMOINBK) METOJOB MOHUTOPHUHIA peaKLui, HanpuMep TOHKOCIONHOU
xpomarorpaduu 1 KUAKOCTHOH Xxpomarorpaduu ¢ macc-cniekrpomerpueit OKX-MC).
INPUMEPBI

O0mue criocodbl

OO0mue cBeaeHus1 00 IKCIEPUMEHTAX

Bce Temnepatyps! ykazansl B °C.

Hcnonb3yeMple B HACTOSIILIEM JOKYMEHTE CHMBOJIBI M NPABHJIA, MPUMEHSEMbIE B 3THX
nporeccax, CXxeMax M IpUMepax, COIJIacOBaHbI C HCMOJb3YEMBIMH B COBPEMEHHOW HAay4HOU
ourepatype, Hanpumep B Journal of the American Chemical Society. Ecin He yka3aHo HHOe, Bce
HCXOJIHBbIE BEIECTBA OBLIM IMOJYYEHBI OT KOMMEPUECKHX IOCTABIIMKOB U HCIIOJIb30BaHbI 03
JOTMOJTHUTENBHON OYMCTKH. B 4acTHOCTH, B MpUMepax U BO BCEM TEKCTE OMHCAHUS MOTYT OBITh

HUCIIOJIb30BAHBI CJICAYHOIIUEC COKPALLICHUS.

Coxkpaienus

AcOH YKCyCHAasl KUCJIOTa

BBr; TpuOpomun 6opa

BOC/Boc mpem-0yTOKCUKapOOHHIT

BuLi OyTHILIUTHH

Cs,CO;5 kapOOHAT 11e3usi

CHCl; xjopodopm

Kapbonun xobanbra IuK0OATBTOKTaKaApOOHMI

Cv 00BeM KosIoHKH (column volume)
JIMCO- dg IeNTepupPOBAHHBIN TUMETHIICYTb(HOKCUT
JAXM IUXJIOPMETAH

DIAD TUU30MPOMIIA30UKAPOOKCHIIAT
DIBAL-H TUU300YTHIIATFOMOTHAPULT
DIPEA TUU30IPONUIITUIIAMUH

DMAP 4-1UMeTUIIAMUHONIUPUAVH
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IM® auMeTuipopmMaMun

JIMCO TUMETUIICYJIb(POKCH

DPPA mudennndochopunazug

dppb 1,4-6uc(nudenundocpuno)oyran

EDC 1-5THn-3-(3 -AuMeTHIaMUHONPOITHIT)KapOO AU UMHL
Et;N TPUSTUIIAMUH

EtOAc STUJIALETAT

q qac (-bl)

HATU O-(7-azaben3orpuazon-1-mn)-N,N,N’ N’-trerpametminyponus rekcadropdocdar

HCl consHas kucnora

HCO,H mypaBbuHas kucnora

IPA  u30mMpONUIOBBIN CIUPT

Isolera cucrema ouncrku Biotage Flash

K,CO; xapOonat kamusi

KOH ruapokcun kanus

KXMC sxuakocTHast XpoMmaTorpadus — MacC-CEKTPOMETPHS

LiOH ruapokcun muTus

M MOJISIPHOCTD (KOHILIEHTpaLs)

MDAP aBTOoMaTH4eckast mpenapaTiuBHas xpomarorpadus ¢ macc-criekrpomerpueii (Mass
Directed AutoPrep)

MeCN aneToHuTpuI

Mel wMeruniiogun

MeOH meranon

2-Me-TT'® 2-metunrerparugpodypan

MgSO, cynbdar Mmaraust

MHH  MHHYTA (-bI)

MTBE merun-mpem-0yTunoslii 3¢up

H. HOPMaJIbHOCTb (KOHLIEHTPALIK)

N> asoT

Na,COs; kapboHat HaTpusi

Nal  #onun Hatpus

NaH rungpun Hatpus

NaOH runpokcun Hatpus
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Na(OAc);BH Tpuaneroxcuboprunpun HaTpus

Na,SO4 cynbdaT HaTpus

NBS N-OpoMcyKuuHUMUN

NEt; TpudTHIAMUH

NMP N-metun-2-nuppoauaoH

NUT simepHblIii O€JIOK B CEMEHHHUKE

Pd/C mnannanuii Ha yriepone

PPh; Tpudenundpochun

KJK kpyrimomoHHas konba

Rt BpEMsl YIAEPKUBAHUS

KT KOMHATHast TEMIIepaTypa

HaC.  HaCBILEHHBIN

SCX cuibHBIA KaTHOHOOOMEHHBIH copOeHT mis TBepaodasHoi skcTpakuuu (TDI)
Isolute

SiO, nuoKCHI KpeMHHS

SNAP xaprpumk mis ¢pidm-xpomarorpaduu Biotage (crnkarens)

SP4  cucrema ounctku Biotage Flash

T®D TtBeprodasHas SKCTpaKIUs

TBME mpem-0ytunmeTrnoBsiii 3¢up

TH,0 TpudropmerancysbpOHOBBIH aHTUAPUL

T®Y TtpudropykcycHas kucnora

TI'® rerparugpodypan

TMSCI/TMS-CI TPUMETHIICUITUIIXIIOPUA

TCX ToHKOCOHHas Xpomarorpadus

Ts TO3UJI

CBD2XX cBepxa3(dexTrBHAS )KUAKOCTHAS XpoMaTorpadus

XantPhos 1,1'-(9,9-numerun-9H-kcanren-4,5-numn)ouc| 1,1-nudp enundochun]

Ha3paHusi ONMMCAHHBIX HUXKE COCOMHEHUH IOJy4YeHbl C HCIOJIb30BAHHUEM IPOTPAMMBbI
Ha3BaHui coenuHeHnii ACD Name Pro 6.02 unm ¢ ucnosib3oBaHueM (QyHKIMH HAUMEHOBAHHH
nporpammel ChemDraw Ultra 12.0.

Metoaoaorusa JKXMC

Cnoco0 ¢ MypaBbHHOMH KHCJI0TOMH

Yeaosus KX
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Anammz CBOXX mnposogmnu Ha komonke Acquity UPLC CSH CI18 (50 mm x
BHYTPEHHUI quametp 2,1 MM, IuaMeTp 4YacTULl HaroJHUTeNs KonoHkH 1,7 Mxm) nipu 40 °C.

Hcnonb3yemMble pacTBOPUTENH MPEACTABIISAIN COOO:

A =0,1% 06./06. pacTBOp MypaBbUHO KUCJIOTHI B BOZE

B =0,1% 06./06. pacTBOp MypaBbUHON KHCJIOTHI B ALlETOHUTPHUIIE

Hcnonb3yeMblii TpaueHT MPeacTaBIisi COOOM:

Bpems (Mun) CKO?;;;;;S)T ora % A %B
0 1 97 3
1,5 1 5 95
1.9 1 5 95
2.0 1 97 3

Y@ nerekTHpoBaHHUE MPEICTABISLIO COOOM AETEKTUPOBAHHE CYMMHPOBAHHOTO CHUTHAJA
IUIAHBI BOIHBI OT 210 HM 10 350 HM.

Yenosus MC

Macc-cniekrpomerp: Waters ZQ

Pexxum nonmszanuu:  YepegosaHue CKaHMPOBAHUA B PEXUME IOJIOXKUTENBHOIO U
OTPULIATEIILHOTO 3JIEKTPOPACTIBUICHHUS

Huanaszon ckanuposanus:  OT 100 go 1000 enrHUL aTOMHOM Macchl (a.€.M.)

Bpewmst ckanupoBaHus 0,27 ¢

IlepepniB Mmexxay ckanupoanusmu: 0,10 ¢

Cnoco0 ¢ Bbicokum pH

Ycnosusa KX

Anamm3z CBOXX mnposomgmnu Ha kononke Acquity UPLC CSH CI18 (50 mm x
BHYTPEHHUI quametp 2,1 MM, IMaMeTp YacCTHL HATIOJIHUTENS KOJOHKH 1,7 Mkm) mipu 40 °C.

Hcnonb3yeMble pacTBOPUTEIH MPEICTABIISIIH COOOH:

A = 10 MM pactBop ruapokapOOHaTa aMMOHUS B Boje, noBeneHHbId no pH 10
pPacTBOPOM aMMHaKa

B = aueronutpun

Hcnonb3yeMslii TpaiueHT MpeacTaBIisi COOOM:

Bpems (Mun) CkopocTh IOTOKA % A % B
(mu1/MuH)
0 1 97 3
0,05 1 97 3
1,5 1 5 95
1,9 1 95
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2.0 1 | 97 3
Y@ nerekTupoBaHUE MPEACTABILIO COOON AETEKTUPOBAHHE CYMMHPOBAHHOTO CHUTHAJIA

JUTUHBI BOJIHBI OT 210 HM 1o 350 HM.

VYenosust MC

Macc-cnexrpomerp: Waters ZQ

Pexxum wonumzauun: YepenoBaHue CKaHUPOBAHUS B PEXHUME IOJOXUTEIBHOTO HU
OTPULATEIBHOTO 3JIEKTPOPACTIbUICHHUS

JHuanaszon ckanuposanus: oT 100 go 1000 exuHMI aTOMHOM Macchl (a.€.M.)

Bpewms ckanuposanus : 0,27 ¢

ITepepris Mmexxny ckaHuposanusiMu: 0,10 ¢

Cnocod ¢ T®OY

Ycnosus KX

Anamm3z CB2XX mnposogmnmu Ha komonke Acquity UPLC CSH CI18 (50 mm x
BHYTPEHHUI nuametp 2,1 MM, IuamMeTp 4YacTHULl HarOJHUTENs KOJoHKH 1,7 Mkm) mipu 40 °C.

Hcnonb3yeMble pacTBOPUTEIH MPEICTABISIN COOOH!

A =0,1% 06./06. pacTBOp TpUPTOPYKCYCHON KHUCIOTHI B BOZE

B =0,1% 006./06. pacTBop TpUPTOPYKCYCHOM KUCIOTHI B alIETOHUTPUJIIE

Hcnonb3yeMslii rpaiueHT MpeacTaBIIsii COOOM:

Bpems (Mun) CxopocTb OTOKA % A %B
(M/MuH)
0 1 95 5
1,5 1 5 95
1,9 1 5 95
2,0 1 95 5

Y@ nerekTHpoBaHHUE MPEACTABISLIO COOOM AETEKTUPOBAHHE CYMMHPOBAHHOTO CHUTHAJIA

JUIAHBI BOJIHBI OT 210 HM 10 350 HM.

VYcenosust MC

Macc-cnekrpomerp: Waters ZQ

Pexxum HMOHHU3AaIIUH: Hooqepe):[Hoe CKaHUPOBAHUE B PEKUME TMOJOXKUTEIIBHOTO U

OTPULATCIIBHOT'O SJICKTPOPACIIBIIICHUA

JHuanaszon ckanuposanus: oT 100 go 1000 enuHUI aTOMHOI MacchI (a.€.M.)

Bpewms ckanuposanus: 0,27 ¢

IlepepriB Mmexny ckaHupoBanusiMu: 0,10 ¢

O6uue cnocoon! ounctku MDAP
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Humxe  mepeuncrneHel mnpumepbl  CIIOCOOOB — aBTOMATUYECKOH  INpernapaTUBHON
xpomartorpadpumn ¢ wmacc-cnektpomerpueii (mass-directed autopreparative chromatography,
MDAP), xoTOpbl€ HCTIOIB30BAHBI MJIM MOTYT OBITh UCTIOJIb30BAHBI ITPU OUUCTKE COSAMHEHUIN.

MDAP (c Beicokum pH) Ananuz BOXKX nposoamnu na koigonke CSH C18 (150 mm x

BHYTpeHHUi1 nuamerp 30 MM, JUaMeTp YaCTULl HATIOJHUTENS KOJIOHKU 5 MKM) IIPHU TeMIeparype
OKpy>Karomel cpensl, snmoupyst 10 MM pacTBopom OukapOOHATA aMMOHUS B BOZIE, JOBEICHHBIM
no pH 10 pactBopom ammmaka (pactBopurenb A), U aUETOHUTPWIOM (pacTBopuTeib B),
ucnonb3ys rpagueHT saouuu ot 0 1o 100% pacteopurens B B Teuenue 15 wnu 25 MuHyT.

Y@ nerexTupoBaHUE MPEACTABISLIO COOOH NEeTEKTHPOBAHHME YCPEOHEHHOrO CHUTHAJA
JuuHbL BOJIHBL OT 210 HM 1o 350 HM. Macc-CiekTpbl pErucTpUpPOBaId Ha MacC-CIEKTPOMETPE
Waters ZQ, wucnonb3ys Moo4YepeaHOE CKAHUPOBAHHE B pEXHUME IMOJIOXKUTEIBHOIO M
OTPHLIATENIBHOTO 3JIEKTpOopachbuieHus. JJaHHbIe HOHU3ALNN OKPYTJIBUTH A0 ONMIPKANIIEro Lenoro
qycna.

MDAP (¢ mypaBbuHo# kucaoroi): Ananmus BOXKX nposonunu Ha komonke CSH C18

(150 MM x BHyTpeHHUH nuamerp 30 MM, TUAMETP YaCTHLl HATIOJHHUTENS KOJOHKH 5 MKM) NpH
TeMIepatype okpyxarouei cpenbl, smoupys 0,1% pacTBOpoM MypaBbUHON KUCJIOTHI B BOJE
(pactBopuTenb A) u 0,1% pacTBOpOM MypPaBbHHOI KHUCIIOTHI B aLIETOHUTPIUIE (pacTBOpUTENH B),
UCnomb3ys rpagueHT aaouuu ot 0 1o 100% pacteopurens B B Teuenue 15 unu 25 MuHyT.

Y@ nerexkTupoBaHHE NPEACTABISLIO COOON AETEKTUPOBAHME YCPEOHEHHOIO CHUTHAJa
uiHBl BOJIHBI OT 210 HM 10 350 HM. Macc-cnekTpbl perucTpupOBalid Ha MacC-CIIEKTPOMETPE
Waters ZQ, wucnonb3ys NOOuYepeAHOE CKAHUPOBAHME B PEKUME MOJOXHUTEIBHOTO U
OTPHLIATENIEHOTO 3JIEKTpOopachbuieHus. JJaHHbIe HOHU3ALUU OKPYTJISUTH A0 ONMKAHIIero Leioro
YUCIA.

MDAP (¢ T®Y): Anamuz BDXX nposomunmu Ha komonke CSH C18 (150 mm x

BHYTpeHHHI nuameTp 30 MM, TUaMETpP YaCTHI] HATIOJHUTENISI KOJIOHKH 5 MKM) MPU TEMIepaType
okpy:xatomei cpenpl, smoupyst 0,1% 00./06. pacTBOpoM TPUPTOPYKCYCHOH KHUCIOTHI B BOJIE
(pactBoputens A) u 0,1% 006./06. pacTBOpoM TPUPTOPYKCYCHOH KHCIOTHI B ALIETOHUTPHUIIE
(pactBOpuTenb B), ucnonp3ys rpagueHT snrouuu ot 0 1o 100% pacteopurenst B B Teuenue 15
WM 25 MUHYT.

Y@ nerexTupoBaHHE MPEACTABISLIO COOOH NETEKTHPOBAHHME YCPEIHEHHOIO CHTHaja
nuHbl BOJIHBL OT 210 HM 1o 350 HM. Macc-CekTpbl perucTpUpOBaid Ha MacC-CIEKTPOMETPE

Waters ZQ, wucnonb3ys MOOYEpEeAHOE CKAHUPOBAHHWE B pEXHUME MOJIOKUTEIbHOIO MU
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OTPHULATENILHOTO 3JIEKTPOpAcIblIeHus. JJaHHbIe HOHN3AMY OKPYIJISIN A0 ONMKaNIIero Leaoro
YUCIIA.

SAnepHbii MarHuTHBbIN pe3oHaHc (SIMP)

Cnextpsl cHumanu Ha npudope AMP 400 MI'n wmm 600 MI'n, mu6o npu 302 K, mubo
npu 392-393 K nns cnextpos VT.

IIpomesxyTouHoOE coeUHEHUe 1: mpem-0yTun-4-(rugpoxcumerui)-1H-

H
Bocl

=N

0en3o[d]umungazon-1-kapookcuaar

K pactBopy (1H-6en30[d]umunazon-7-un)meranona (200 mr, 1,350 Mmomb, umeeTcs: B
nponaxe, Hanpumep, ot Apollo Scientific) B cmecn anerorutpuna (10,799 min) u Bons! (2,70
mu1) nobasisuin GukapOonat Hatpus (227 wr, 2,70 mmoinb) u Boc,O (0,431 mn, 1,856 mmonb).
CwMmech mepemMernnBaiy B TeueHHe 4 4 MpH KT. PEakIMOHHYIO cMeCh pa30aBIIsiii STHIIALIETATOM
(70 M) u mpombiBasin 10% BOIHBIM PacTBOPOM JMMOHHOH KuCIOTH (3 x 25 mur). Ha XXXMC
BBISIBJICHO, YTO KHUCJIOTHBIE IIPOMBIBKH COJEP KN HEKOTOPOE KOJUYECTBO MPOAYKTA, U BOTHYIO
a3y KOHLEHTPHUPOBAIM B BaKyyMe, IOCIE 4Yero SKCTparupoBaiu sTmianeratoM (3 x 15 mu).
OOpenuHeHHbIE ATHJIALICTATHBIE YaCTHU IMPOMBIBAIM BOAOH (25 M) M pacTBOPOM XJOpHIA
HaTpusi (25 MuI), mOCie 4ero BBICYIIMBAJIU MPOMyCKaHUeM dYepe3 ruapododHyro (purry u
BBINAPUBAJIM B BaKyyMe C IOJy4Y€HHEM HeOuulleHHoro mnpoaykra. IIpogykr HaHocunu B
auxjopMeTane Ha KapTpumk SO r cunukarens SNAP u ouninamu xpomarorpadueii Ha Biotage
SP4, smoupyst cmechro 15-60% sTunanerat/Mkiorekcal. PeneBaHTHbIe (QpaKIMK BbITAPUBAIH
B BaKyyMe C Mojy4deHueM xkentoii cMmonibl. Kojdy oOpabaThiBamu yibTpa3ByKOM ¢ 3QUPOM U
BBIMAPHUBATIHN eme pa3. [IpoAyKT NOMOJIHUTENBHO BBICYHIIMBAIM B BaKyyMe C TOJYYCHUEM
OYHIIIEHHOTO IPOAYKTa mpem-0yTun-4-(runpoxcumerin)- 1 H-6enso[ d Jumunazon-1-
kapOoxkcuara (262 mr, 1,055 mmounb, Beixozn 78%) B BHIE JKEITOH CMOJIBL.

JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,91 mun, [MH]™ = 249,0.

IIpomexyTouHoe coequHenne 2: Meruia-1-ro3mia-1H-unaon-4-kapooxcuiaar

Ts
= (o]

Metun-1H-unnon-4-kapookcunar (750 mr, 4,28 MMoIb, UMEETCs B IPOAAKE, HATIPUMED,
or kommanuu Sigma-Aldrich) pactBopsiu B JIM® (13,591 mn) npu 0°C B atmocdepe asora.
Hobasnsnu nopuwsimu rugpun Hatpus (205 wr, 5,14 mmonb, 60% nucnepcusi B MUHEPAIbHOM

macie). PeakimonHyro cmech nepememmBand rnpu 0°C B Tedenwe 10 MuH, TOCIE Yero



86

MOJOTpeBaIA 10 KT U nepememubaiu B TeueHue 30 muH. J{obasmsuu to3min-Cl (979 wr, 5,14
MMOJIb), 1 PEAKIIHOHHYIO CMECh IePEeMEIINBAJIH ITPH KT B TeueHne 10 MuH. PeakimoHHy0 cMech
oxyaxnanu 10 0°C u racunu 1o6aBneHneM BObl 1O Karisam (3,86 min, 214 MMOJIb), TIOCTIE Y€ro
HaIMBaJIM Ha HAChIIEHHBbIH BOAHBIN pacTtBop xjopupa Jjurus (140 wmm). Ilpomykr
sKcTparupoBanu sTmwianeratoM (3 x 30 i), u OObeAMHEHHbIE OPTraHHMYECKHe YacTH
BBICYIIUBAJIA TMPOMYCKaHUEM uepe3 THApOoPOOHYyK (GPUTTY M BbIMAPUBAIN B BaKyyMe C
MOJIyYEHHEM HEOUYHIIeHHOro npoaykra (2056 mr). OctaTok HAaHOCHIIM B CYXOM COCTOSIHUM Ha
kaptpumk S0 r cunmkarenss SNAP u oummmanu xpomarorpaduein Ha Biotage SP4, smoupys
cMechio 0-25% sTunanerar/uukiorekcas. PeneBanTHble (Gpakiuu OObEAUHSIN U BBITIAPUBAIIU B
BaKyyMe€ C TMOJYYEHHEM OUHWINEHHOrO MpOAyKTa MeTHiI-1-Tto3mn-1H-unnomn-4-kapbokcunara
(1039 wrr, 3,15 mmonb, Beixon 73,7%) B Bune 0e10ro TBEpIOTo BEIeCTRa.
JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 1,29 mun, [MH]™ = 330,0.

IIpomexyTouHoe coequHenue 3: (1-rozun-1H-unpon-4-uia)meranon

Ts

—

PactBop merun-1-rosun-1H-unnon-4-xkap6okcunara (1016 mr, 3,08 mmons) B AXM
(30,361 mi) oxnaxnanmu go -78°C u nobassnu no karmsim DIBAL-H (1 M B Tonyone, 13,57 mu,
13,57 mmonp) B TeueHne 1 4. PeakIMOHHYIO CMeCh MepeMeIInBaIN JOTOJTHUTEIBHO B TEUCHHE
1,5 4, a 3atem eme 40 muH. Peakunonnyo cMech racunu meranosnom (0,125 mi, 3,08 Mmorb),
IIPU 5TOM OHa ellle HaxOAuIach npu teMmeparype -78°C, a 3aTeM ee OCTaBJIsUIN Ul NOAOrpeBa
IpU TeMIlepaType OKpyKaromiel cpenbl. PeakIMOHHYI0 cMech pa30aBisiiM HACBILIEHHBIM
pacTBOPOM BUHHOKMCIIOrO Kanmusi-Hatpus (60 mu) u mepememnBainu B TeueHue 16 4. Cioum
pa3fensiii, U BOAHYI a3y dKcTparupoBaiu muxjiopmeraHoMm (2 x 50 mur). OObenuHEHHbIE
OpPTaHUYECKHE CJIOH BBICYIIHMBAJIH MPOMYCKaHUEM uepe3 ruipoGoOHyI0 PPUTTY U BBIMAPUBAIIH B
BaKyyMe€ C TIOJIY4eHHEM HeouulleHHoro mnponaykra (913 wr). Ocrtarok HaHOCWIH B
nuxjopmeTtane Ha kapTpumk S0 r cunmukarens SNAP u ounmnanu xpomarorpadueit Ha Biotage
SP4, smoupyst cMmecero 15-75% sTunanerat/uukiorekcad. PenesantHble ppakuuu oObenUHIIN
U BBIIAPUBAIM B BaKkyyMe C TOJyueHHeM ouuineHHoro mnpoxaykra (1-ro3un-1H-unmon-4-
wi)MetaHoja (901 mr, 2,84 mmorb, Beixon 92%) B Buae OeIOro TBEpIOro BEIIECTBA.

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 1,07 mun, [M+Na]™ = 324,0.

IIpomexyTounoe coequHenue 4: 4-(bpommernn)-1-ro3una-1H-unmon

Br
Tsl
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(1-Tosun-1H-uanon-4-um)meranon (500 mr, 1,659 mmons) u HBr (3995 mkn, 48% B
Boze, 33,2 mmonb) Harpesanu npu 80°C, mposoas monutopusr no JXXMC. Havanenas XKXMC
nokasajia o0pa3zoBaHMe MPOAYKTA, U PEAKLIMOHHYIO CMECh HArpeBaJli AOMOJHUTEIBHO B TEUEHHE
4 4y, PeakumoHHyH0 cMech HanuBagud Ha Boxmy (10 MJ), W TPOOYKT BKCTPArHPOBAIIH
auxyopmeraoM (3 x 20 mir). OObeIHEHHbIE OPraHNYeCKUE YaCTH BBICYLITHBAIIH MPOITY CKaAHUEM
yepe3 ruapodoOHyr0 (GpPUTTY W BbIMAPUBAIM B BaKyyMe C MOJYYEHHEM HEOYHIEHHOTO
nponykra 4-(6bpommermn)-1-ro3mn-1H-unnona (564 wmr, 1,316 mmonsb, Bbxon 79%) B BHIE
My pIypHOTO TBEPAOTO BEIIECTBA, KOTOPOE MCIOIB30BAIN 0€3 JOMOTHUTEIBHON OUUCTKH.

KXMC (2 muH, mypaBbuHas kucjora): Rt = 1,35 mun, [M-H] =362,0, 364,0.

IIpomexyTouHoe coequHenne S: Meruia-1-ro3mia-1H-ungon-7-kapooxcuiaar

S

Mertun-1H-unnon-7-kapbokcunar (1 r, 5,71 MMonb, MeeTCsi B IpoJake, HApUMep, OT
xommnanuu Apollo Scientific) pactsopsiiu 8 IM® (18,12 mn) mpu 0°C B atmMochepe asora.
Hobasnsnu noprusimu ruapun Hatpus (0,251 r, 60% nucnepcus B MUHEpaJbHOM Macie, 6,28
MMOITb). PeakuonHyro cmech mnepememuBanu npu 0°C B Teuenue 10 MHH, MOCNIE Yero
MOJIOTPEBAIA 10 KT U nepeMmemuBain B tedenne 30 muH. Jobasmsmu to3mn-Cl (1,197 r, 6,28
MMOJIb), 1 PEAKIIOHHYIO CMECh INepeMEIINBaIi B TedeHue 2 4. PeakIMOHHYI0 CMeCh CHOBa
oxnaknamu 10 0°C u noGaBisiii MOPUMSMH JOTIOJIHUTEbHYO MOpiuto ruapuna Harpus (0,114
r, 60% nucnepcusi B MUHEpAIbHOM Macie, 2,85 MMoJb). PeakinoHHyr0 cMech nepeMeInnBaiy B
TeueHue 10 MUH, MOCJE 4ero nojorpeBan 10 KT U nepememusanu B TedeHue 30 muH. B stor
MOMEHT J00aBJIsLIA AONOJHUTENbHYIO Topiuio To3uin-Cl (0,544 r, 2,85 mmob). PeakunoHHy 0
CMECh INEPEeMEIINBAIN JOMNOJHUTEIBbHO B TedeHue 1,5 4. PeakiMOHHYK0 CMeCh TacuiIH
nobasneHreM BoAbl Mo KammsiM (5,14 mu, 285 MMmoinb). PeakIMOHHYK CMeCh HaJMBAIH Ha
HACBIIEHHbIH BOAHBIA pacTBop xyopuma Jjutus (100 M), ¥ TPOAYKT SKCTPArHpPOBAIU
stunaneratoM (3 x 30 mu). OObeIMHEHHBIE OPTAaHUYECKHUE YaCTH BBICYIIHUBAJIH MPOIYCKAHUEM
yepe3 ruapodoOHYr0 (QPUTTY W BbIMAPHBAIM B BaKyyMe C MOJYYEHHEM HEOUYHIIEHHOTO
nponykra (2158 mr). OctaTok HAHOCWJIM B CYXOM COCTOSIHMM Ha KapTpuK SO r cuimMkarens
SNAP wu ounmanu xpomarorpadueii Ha Biotage SP4, osmoupys cmecsro 0-25%
STHNALETAT/IUKIOreKcaH. PeneBaHTHbIe (pakuyy OOBEOUHSUIM M BHITAPHBAIN B BAaKyyMe C
MOJyYeHUEM OUUIIEHHOTO MpoaykTa MeTui- 1 -to3mi-1H-unnon-7-kapbokcunara (1159 mr, 3,52
MMOJIb, BBIX0[ 61,6%) B BUz€ JKENTOrO TBEPIOTO BELIECTBA.

JKXMC (2 mun, MypasbuHas kucnota): Rt = 1,18 mun, [MH]™ = 330,0.
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IIpomexyTounoe coequHenne 6: (1-To3sun-1H-unpon-7-uia)meranoan

\ NTs

PactBop merwni-1-ro3un-1H-unnon-7-kapbokcunara (1117 wmr, 3,39 mmone) B JAXM
(33,913 mu) oxnaxxnanu a0 -78°C u nobasisuu o karusim DIBAL-H (14,92 mi1, 1 M B Tonyoue,
14,92 mMmonb) B TeueHue 15 mMuH. PeakIMOHHYIO CMeCh nepeMelInBaiu ele B TedeHue 1,5 u.
Peakunonnyro cmech racuiu metanosioMm (6,04 mu, 149 mmone) eme mpu -78°C, a 3arem
OCTaBJSUIM JUIsl TIOAOTpeBa OO0 TeMIepaTypbl OKpysKaroliedl cpeapl. PeaklMOHHYKO CMech
pa30aBIsUIN PACTBOPOM BUHHOKHCIIOTO Kajusi-HaTpus (60 MiT) U mepeMeInnBaiy B TeueHue 16 4.
Cnou pasgensuii, W BOOHYKO (hasy OKCTparupoBaju auxjopmeranoMm (2 x 50 ).
OObenuHeHHBIE OPraHUYECKHE CJION BBICYIIMBAIH MPONMyCKaHWeM depe3 ruapododHyro Gputty
U BBIIAPUBAIM B BaKyyMe C MOJy4YeHHEeM HeodHieHHoro mnpoxykra (1065 wr). Ocrartok
BHOCHJTM B JMXJIOPMETAH U ouuinamu xpomarorpadueii Ha Biotage SP4, smoupyst cmecbro 10—
50% sTunanerar/uukiorekcad. PeneBantHblie (pakiuy oObeANHSIN 1 BbITAPUBAJIH B BAKYYME C
NOJIy4€HHEM TMpOo3padHoro Macia. I[Ipoaykt BeICymIMBany Ha BO3ayxe ¢ noiydeHuem (1-ro3m-
IH-unnon-7-un)meranona (901 mr, 2,84 mmons, Berxon 84%).

KXMC (2 mun, mypasbuHas kuciora): Rt = 1,07 mun, [M-H] = 300,1.

IIpomexyTounoe coequHenue 7: 7-(bpommernin)-1-rosun-1H-unaon

Br
\ NTs

(1-Tozun-1H-urnon-7-un)meranon (500 mr, 1,659 mmons) u HBr (3995 mkn, 48% B
Boze, 33,2 mmonb) HarpeBamu npu 80°C B Teyenue 1 4. PeakimoHHyr cMechb (DUIBTPOBAJH
4yepe3 BOPOHKY C arjoMepaTtoM W mpombiBaiu Bogod. CoOpaHHBIA OCaTOK pPacTBOPSUI B
muxynopmerane (100 mu), BBICYIIMBAIM MpoOnycKaHueM uepe3 ruapodobuyro ¢purrty u
BBINAPHUBAJIHM B BaKyyMe C MOJIyYE€HHEM HEOUYHUINEHHOro npoaykra 7-(6pommerin)-1-ro3mn-1H-
uHnona (602 wmr, 1,322 mmonb, Bbixoa 80%) B BUAE TEMHO-KPACHOTO Macja, KOTOpOe
UCTIONIb30BANN O€3 TOTIOTHUTEIbHON OYHCTKH.

JKXMC (2 Mun, MypaBbuHas kuciiora): Rt = 1,34 mun, [MH]™ = 364,0, 366,0.

IIpomexyTounoe coequnenue 8: (1,2,3,4-TerparuapoxuHoauH-8-uia)MeTaHoa

NH
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K 1,2,3,4-terparunpoxunonut-8-kapooHosoii kuciore (500 mr, 2,82 MMoIb, UMeeTCs B
nponaxe, Hampumep, ot kommaHuu Fluorochem) noOaBmsmm xomruieke OopaHa ¢
terparuapodpypanom (8,47 mn, 1M B TI'®, 8,47 MMOnb), U pPEAKLUOHHYIO CMEChH
nepeMeluBaid npu KT B TeueHue 18 4. J[0OaBsiiM MOMOJHUTENBHYI MOPLMI0 KOMILIEKCA
Gopana c TterparuppodpypaHom (2,82 mu, 1M B TI'®, 2,82 MMOIb), U mHepeMeIINBaHHUE
MPOJIOJDKANIA B TEUEHHE CIIeNyoIuX 3 4. PeakIIMOHHYI CMech racuiii cMecbio Meranoja (10
w1, 247 MMosb) U consiHor kucaoTel (10 My, 1 M, 10,00 MMoJTB) U IepeMeLTBaIu B TeYCHUE 2
9 npu KT. PEakIIMOHHYIO CMeCh KOHLIEHTPUPOBAIU B Bakyyme, pactBopsutd B EtOAc (20 mi) u
npomeiBaii NaHCO; (30 wmu). Bonwbiii cnoit skcrparmpoBaniu EtOAc (3 x 20 wu),
OpPTaHUYECKHE CJIOM TPOMBIBAIA pacTBOpoM xJyiopuna Harpust (10 wmu), BbICymIMBaNM
NpomnyckaHueM uepe3 THApopoOHYH0 (PPUTTY W KOHLIEHTPHPOBAIH C  IOJNyYEHHEM
HEOYHINEHHOTo mpoaykra (okosio 450 mr) B BuUIe opaH:keBOro macnia. [IpoaykT HaHOCHIU B
OUXJIOpMETaHe Ha KapTpumk 25 r cunukarens SNAP u ounmnanu xpomarorpadueit Ha Biotage
SP4, smoupyst cMmecero 15-75% sTunanerar/uukiorekcad. PenesantHbie ppakuuu oObenuHsIIM
U BBIIAPUBAIM B BaKyyMe C MOJly4e€HUEM skeraeMoro nponykra (1,2,3,4-TeTparuapoXuHOINH-8-
wi)metaHona (185 mr, 1,077 mmons, Berxox 38,2%).

JKXMC (2 Mun, MypasbuHast kucnota): Rt = 0,40 mun, [MH]™ = 164,1.

IIpomexyTouHoe coeqnnHenue 9: S-(bpoMMeTHI)XHHOKCATIMH

N/Q\/Br

(@AY

5-Merunxunokcanus (0,180 mu1, 1,387 mMmonb, uMeeTcs B MpoAaske, HAMpUMEp, OT
kommnanuu Sigma-Aldrich), NBS (289 wmr, 1,624 mmonb), Oenzouwnnepokcun (37 wmr, 0,153
MMoJb) U 1,2-guxnopstan (4 wmi) nepememuBain npu 110°C B Tedenue 2 u. JloGaBnsiau
nononauTenbHble opuuu NBS (260 wmr, 1,461 mmonb) u Oensommmnepokcuna (31 mr, 0,128
MMOJIb), U PEAKIHOHHYID CMECh KHIITWJIA C OOpaTHbIM XOJOAMJIBHHKOM B TEUEHHE
JOTIOJHUTENBHBIX 2 4. PaCTBOp KOHLIEHTpUPOBAIU C MOay4deHueM 1,1 r KopuuHeBOro TBepAoro
BEILECTBA, KOTOpoe ounianu xpomarorpadueii Ha Si0; (kapTpumxk Biotage SNAP 50 r, smrorust
0-100% musTunoBbI >¢up/uukinorekcan). JKemaemble (QpakUUKM KOHLEHTPUPOBATH C
nonyyeHueMm S-(bpommernn)xunokcanmnaa (310 wmr, 0,882 mmonb, BbXOA 03,6%) B BHIAE
JKENTOTrO Maca.

YXXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,91 mun, [MH]™ = 223, 225.

IIpomexxyTounoe coenunenue 10: 4-(bpommernn)-1H-unaazona ruapodpomusg
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Br
HN
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(1H-Unpazon-4-mn)meranon (202 mr, 1,363 MMoib, UMeeTCsl B IPOaXKe, HAPUMEpP, OT
xommanuu Apollo Scientific) u HBr (3,3 mn, 48% B Boze, 27,4 mmoub) HarpeBaiu npu 80°C B
tedeHre 2 4. IlonydeHHyI0 B pe3yjbTare CYCIEH3WUI0 OCTaBSUIM IS OXJIAKIEHUS IO KT,
(GunbTpOBANM B BaKyyMe, NMPOMBIBAIN XOJOJHOW BOAOW M BBICYLIMBAJIM B BaKYyMHOH Meud C
nojyueHuem 4-(6pommetin)-1H-unnasona rugpodpomuna (213 wmr, 0,657 MMOJb, BBIXOA
48,2%) B BUIE 0€I0OBATOrO TBEPIOTO BELIECTBA.

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,85 mun, [MH]" =211, 213.

I[Ipome:xxyTounoe coenunenue 11: 7-(bpommernn)-1H-nnaazona ruapodpomujg

<J:;:L\/Br
\

N—NH

(1H-Unpazon-7-um)meranon (250 mr, 1,687 MMoib, ©MeeTCsl B MPOAAXKE, HAIPUMED, OT
xkomnanuu Fluorochem) u HBr (4 mn, 48% B Boze, 33,2 Mmoub) HarpeBaiu npu 80°C B TeueHue
1 4. ITony4eHHYIO B pe3yJbTaTe CYCIEH3UI0 OCTABIISUIN U OXJIQKISHHS 10 KT, (PUIBTPOBAIN B
BaKyyMe, MPOMBIBAIM XOJIOAHOW BOJAOW U BBICYIIMBAJIM B BaKYyYMHOH M€4YM C MOJYyYEHHUEM 7-
(6pommerun)-1H-unnasona runpodpomuna (449 mr, 1,307 mmons, Beixon 77%) B Bune Oenoro
TBEPJIOTO BEIIECTBA.

YKXMC (2 Mun, MypasbuHas kucinota): Rt=0,84 mun, [MH]" =211, 213.

IIpomexyTounoe coenunenue 12: Merui-3-merni-1H-unnon-4-kapookcuaar

= O

K 3-merun-1H-unnon-4-xkapobonosoii kucnore (400 wmr, 2,283 mMoab, uUMeercs B
nponaxe, Hampumep, or kommnanuu Apollo Scientific) B meranone (20,757 wmin) mobGassiim
cepHyto kucnoty (0,127 mu, 2,260 MMOJb), U PEaKIMOHHYIO CMECh HArpeBajd C OOPaTHBIM
xonoaunbHUKOM (65°C) B TeueHue 6 4. PeakIMOHHYIO CMECh OXJIAXKAANU IO TEMIEPaTypbl
OKPY>KaroLel CpeAbl U OCTABJISJIU CTOATh B TEUCHHUE S5 NHEH. PEaklIMOHHYIO CMECh BbINIAPUBAIU
B BakyymMe H pactBopsuii B stuiaunerare (100 mu) u mpomsiBanu Bomodt (2 x 10 mm),
HACBIIIEHHBIM pacTBOpoM OmkapOonara Hatpus (10 mu) u pactBopom xyopuna Hatpus (10 m).
Opranudecknii Coi BBICYIIMBAJIN MPOITyCKaHUEM depe3 ruapodobHyo GpuTTy U BRIMapuBaIn
B BaKkyyMe C IOJIyY€HHEM HEOYMIIEHHOrO NPOAYKTa B BHIE OpaHxkeBoro macia (434 wr).

O6pazen Hanocunu B JAIXM Ha xaptpumk 25 v SNAP u ounmanu ¢usm-xpomarorpadueii Ha
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Biotage SP4, simoupysi cmecbro 0-50% nuaTiiioBslii a¢up/Iukiorekcal. PeneBanTHbie (pakuuu
OOBENHMHSIN U BBIMTAPUBAIHN B BAKyyMe C BbIICJIEHUEM YHUCTOro mpoaykra. JKenaemblidl IPOIYKT
metm-3-metwi- 1 H-unnon-4-kapbokcunar (279 wmr, 1,401 mmons, Bbixon 61,4%) Obut noydeH
B BUJI€ CBETJIO-3€JIEHOrO TBEPAOIO BEIIECTBA.
JKXMC (2 Mun, MypaBbuHast kucnora): Rt = 0,92 mun, [MH]™ = 190,1.
IIpome:xkyTounoe cOeAHHEeHHe 13: Metna-3-merua-1-ro3uia-1H-ungon-4-

KapOokcuaaT

Ts
= (o]

Mertun-3-metun-1H-unnon-4-kapookcunar (266 mr, 1,406 mmons) pactBopstin B JIMD
(3,515 mu1) mpu 0°C B armocdepe asora. J[oOaBsiu mopuusMu ruapun Hatpusi (60% aucnepcus
B MuHepanbHoM Maciie (73,1 mr, 1,828 mmons)). Peakionnyro cmech nepememusanu npu 0°C B
TeueHue 10 MuH, mocie 4ero MOAOIpPeBald N0 KT M INepeMelmuBanu B TedeHue 30 MuH.
Hobasnsmm To3un-Cl (322 mr, 1,687 MMoib), 1 peakLMOHHYI CMeCh MEPEMEIINBAIN TPU KT B
TeyeHue 15 MuH. PeakioHHyr0 cMech oxnaxkaanu 10 0°C U racuiim OCTPOXKHBIM 100aBIEHHEM
Bonbl (1 mut, 55,5 mmonb). BeUIo OTMEUeHO OcCakneHue NPOAYKTA, M PEAKIHOHHYI0 CMeCh
¢unbTpOBaNN, MPOMBIBAIM BOJOM C BBIJEIEHHEM CBETJIO-3€JIEHOTO TBEPAOrO BEIIECTBA.
Tsepnoe BelecTBO BBICYIIMBAIN B BaKyyMe C MOJY4YEHHEM KEJIaeMOro NpOAyKTa MeTHi-3-
meTu- 1 -ro3un- 1 H-unnon-4-kapookcunara (444 mr, 1,228 mmosb, Beixoq 87%) B BHIE CBETIIO-
3€JIEHOTO TBEPAOIO BELIECTBA.

XKXMC (2 mun, MypaBbiHas kuciora): Rt = 1,31 mun, [MH]™ = 344.0.

IIpomexyTounoe coenunenue 14: (3-Meruu-1-rozun-1H-unnon-4-uia)meranon

Ts

PactBop merun-3-mermi-1-ro3un-1H-unnon-4-kapbokcunara (430 mr, 1,252 mmons) B
JAXM (6,261 mn) oxnaxnanu no -78°C u gobapnsum o karuisim DIBAL-H (2355 wmxkan, 5,51
MMOJIb, 2,34 M B Tonyosie) B TedeHne 30 MHH, U PEAKLHOHHYIO CMECh NEepEMELINBAIU MPH -
78°C B TeueHue 2 4. PeakIMOHHYIO cMeCh racuiin MetanojioM (1520 mxi, 37,6 MMouib), a 3aTeM
€€ OCTaBJBUIM JJIs1 MOAOIpeBa A0 TEMIIEpaTypbl OKPYsKarollel cpenpl. PeaklMOHHYH CMeCh
pa30aBisUIN PAaCTBOPOM BUHHOKHCIIOTO Kajus-HaTpus (20 Mi1) ¥ mepeMeInnBaiy B TeueHue 16 4.
Cnou pasgensiu, u BomHyl (asy skcrparupoBamu XM (3 x 20 m). OObenuHEeHHBIE

OpPraHUYECKHE CJIOM BBICYLIMBAJIN IPONYyCKaHUEM uepe3 TuapodpoOHyr ¢(puTTy, 3arem
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BBIMIAPUBAJIM B BaKyyMe C MMOJy4eHUEeM HeodHuIineHHoro npoaykra (481 mr). Obpaszern HaHOCHIU
B JIXM Ha kaptpumxk SNAP (25 r) m ounmamu ¢mum-xpomarorpadueii Ha Biotage SP4,
samonpyst cMmecbro 10-62% stunanerar/uukiaorekcad. ®@pakuuu OObEAVHAIN U BBIIAPUBAIU B
BaKyyMe€ C TIOJIy4eHHEM kelaeMoro mnpoaykra (3-merwn-1-ro3un-1H-unnon-4-ummeranona
(311 mr, 0.966 mmonb, Beixoa 77%) B Buae 0€0ro TBEPAOro BELIECTBA.

KXMC (2 muH, mypaBbuHas kuciorta): Rt = 1,12 MuH, He HWOHHU3MpPYETCS TNpHU
xoppexTHOM [MH]".

IIpomexyTounoe coexnmnenue 15: mpem-0yTui-7-(ruapokcumern)-4,5-1uruapo-

1H-6en30[d]azennn-3(2H)-kapookcunar

y?\‘“Q@wH

K 3-(mpem-0yrokcukapbonmnn)-2,3,4,5-rerparuapo-1H-6en30[d]azenun-7-kapOboHOBOI
kucjore (200 mr, 0,686 MMOJb, UMeeTCsl B Tpoaake, HampuMmep, oT kommnanuu Pharmablock)
nobasnsin komIuieke Oopana ¢ Terparuapodypanom (2,1 mor, 1 M B TI'®, 2,100 mmons), u
PEaKIMOHHYI0 CMeCh IMepeMernuBaiu npu KT B arMocdepe N, B TedueHue 1 4. PeaknuoHHyrO
cvech pasbaBmsumm EtOAc (10 mu) u npomeiBamu NaHCO; (10 mur). Bonsslit  crnoit
skctparupoBamn EtOAc (2 x 10 mi), u oObenuHEHHblE OPraHUYECKHE CIIOM BBICYLIMBAIN
NPOMyCKaHUeM 4epe3 ruapoPoOHy0 PPUTTY U KOHLEHTPUPOBAJIH C MOJYYEHUEM mpem-OyTui-
7-(runpokcumernn)-4,5-nuruapo- 1 H-6enso[d]azenun-3(2H)-kapbokcunara (184 wr, 0,597
MMOJIb, BbIX0[ 87%) B Buze OCILBETHOrO Macia.

YKXMC (2 mun, MypasbuHas kuciora): Rt = 1,03 mun, [M+Na]™ =300, 1.

IIpome:xxkyTounoe coenunenue 16: (+/-)-1-(1-bpomaTuin)-3-meTna6eH3 o0

@YB,

1-(mera-Tonyum)stanon (200 mr, 1,469 MMonb, WMeeTcs B MpPOAAXe, HAIpPUMEp, OT
xommanuu Alfa Aesar) pacteopsimn B IXM (5,9 mi) u nepemermuBanu npu 0°C B armochepe N».
Hobasnsm no karsiM PBrs3 (0,06 mi, 0,636 MMOITB), 1 PEaKIIMOHHYIO CMECh IEPEMELINBAIN B
teueHre 30 muH npu 0°C, 3aTeM OCTaBIISUIH AJIsi MEIJIEHHOTO MOAorpeBa 10 KT. PacTBop racumm
HAC. BOAHBIM pacTBOpoM OukapOonaTa Hatpwust (20 Mir), BOAHBIHN cioil skctparuposanu XM (3
x 20 ™), W OOBEOUHEHHbIE OpPraHMYECKHE CJIOW BBICYIIMBAJIHM IPOMYCKAHUEM Yepes3
ruapodobHyr0  (pUTTY W KOHLEHTpUpOBAIU ¢ monydeHueMm (+/-)-1-(1-6Gpomatmin)-3-

metmioen3ona (250 mr, 1,130 mmodb, Beixon 77%) B BUIe OECHBETHOTO Macia.
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'H SIMP (400 MI'ny, AIMCO-dg) & man™ 7.20 - 7.34 (m, 3 H) 7.11 (d, J=7.3 I'n;, 1 H) 5.44
(q,J=6.8 T, 1 H) 2.31 (s, 3 H) 1.97 (d, J=6.8 'y, 3 H).

IpomexxkyTounoe coeqnunenue 17: (+/-)-1-(1-bpomaTui)-2-meTnadeH3 o

QYB'

1-(opro-Tonyun)stanon (513 wmr, 3,77 MMOJb, UMeeTcss B TNpPOJAaXe, HampuMmep, OT
xommanuu Alfa Aesar) pactBopsuiu B IXM (5 mi) u nepemermuBanu npu 0°C B atmocdepe Nj.
Jobasnsm no xkarsiM PBrs (0,142 mn, 1,507 MMOIIb), ¥ pEaKIIMOHHYIO CMECh MEPEMEIINBAIH B
teyerre 30 muH npu 0°C, 3aTeM OCTaBISIN IJIsl MEIJIEHHOTO moaorpesa a0 K. Jlobapmsum mo
KamsM creayrouyo nopuuo PBrs (0,355 mut, 3,77 MMomb) mpH KT, U PEaKLHOHHYKO CMECh
nepemMennBaiy B TeueHne 1,5 4. PacTBop racuiu Hac. BOOHBIM pacTBOPOM OMKapOOHaTa HATPUS
(20 mu), BomHBIi cioit skcTparuposanu JAXM (3 x 20 mi), u 00beTUHEHHbBIE OPTaHUYECKUE CIIOU
BBICYIIUBAIIN MPOMyCKaHUEM uepe3 ruipoGoOHyr0 GPUTTY U KOHIEHTPUPOBAIH C MOJyYEHHEM
(+/-)-1-(1-6pomaTin)-2-metundensona (670 mr, 2,69 mmodb, Bbxon 71,5%) B Buae OecuBeTHOTO
Macia.

'H SAIMP (400 MI';, IMCO-dg) & mnu™ 7.54 - 7.60 (m, 1 H) 7.15 - 7.27 (m, 3 H) 5.62 (q,
J=68Tmu, 1H)237(s,3H)2.03(d,J=6.811,3 H)

IIpome:xkyTouHnoe coeJHHeHHe 18: mpem-bByTHa-S-(ruapoxkcumerui)-3,4-

AUrnapou3oxuHonH-2(1H)-kapbokcuaar

OH
N

5

\{/o

K pactBopy 2-(mpem-6yTokcukapOonmin)-1,2,3,4-TeTparuipon30XuHOIHH-S-KapOOHOBOI
kucaotel (113 wmr, 0,407 MMoub, uMeeTcs B ipoaaxe, Hanpumep, ot komnanuu ASW MedChem)
B TI'® 91 mur) nobaensiu koMruieke Oopana ¢ Terparuapodypanom (1,2 mu, 1 M B TT'®, 1,200
MMOJIb), ¥ PEAKIIMOHHYIO CMECh MEePEeMELINBAIN NPU KT B TedeHue 1,5 4. PeakmoHHyr0 cMech
pazbaBmsuin EtOAc (10 mi) u npomeiBamn NaHCO; (10 mur). BomHblii cioii 3KkcTparupoBaiu
EtOAc (2 x 10 M), ¥ OpraHUYEeCKUe CJIOW BBICYIIUBAJIN MPOIYCKaHHEM uYepe3 ruapopoOHYIO
bpuUTTY M KOHLEHTpUpPOBAIH C monydeHueM 600 Mr OGeclBeTHOro macia. ITO Macio OYHINAIH
xpomarorpadpueii Ha SiO, (kaptpumk Biotage SNAP 50 r, smoupys cmecsro 0-100%

EtOAc/uuknorekcan). Hannexamue ¢ppakiuyu KOHLIEHTPUPOBAIH C TONyUYEeHUEM mpem-0yTuil-
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5-(runpokcumernn)-3,4-quruaponzoxunonud-2( 1H)-kapookcunara (110 mr, 0,376 mmons,
BbIX0N 92%) B BuAE OeCIBETHOrO Macia.
YKXMC (2 Mun, MypasbuHast kucinota): Rt = 0,99 mun, [MH-tBu]™ = 208.

IIpomexyTounoe coenunenue 19: 6-(bpommerni)-1H-6enso[d|umugaszon
N
<N:©\/Br
H

1H-benzo[d|umunazon-6-un)meranon (205 wmr, 1,384 mMmonb, UMeeTcs B MPOIAKe,
Hanpumep, oT komrnanuu Fluorochem) u HBr (3,4 mi1, 48% B Boze, 28,2 MMOJIb) HarpeBaIH MpH
80°C B Teuenmne 30 mun. [loBomumu pH pactBopa no pH 9 pacrBopom OukapOoHaTa HaTpusi U
skcrparupoBasin EtOAc (2 x 20 mu). OObenvHEHHBbIE OpPTaHUYECKHE CJIOM BBICYIIUBAJIH
npornyckaHueM 4epe3 TuapogoOHYI0 GPUTTY W KOHUEHTPUPOBAIH C TOJy4YEeHUEM O-
(opommerun)-1H-6en3o[dJumunazona (90 wmr, 0,341 wmwmonb, BeixOnm 24,66%) B BUAE
OecrBETHOTO Maca.

'H SIMP (400 MI't, MeOH-d,) & mus™ 8.24 (s, 1 H) 7.55 - 7.67 (m, 2 H) 7.30 (dd, J=8.3,
12T, 1 H)4.73 (s, 2 H).

IIpomexyTounoe coeguHenue 20: mpem-ByTnia-4-(ruapoKcHuMeTHI)MHAOINH-1-

H
Bocl

WUnnonun-4-unmeranon (301 mr, 2,018 Mmonb, umeercss B Mpojake, Harpumep, OT

KapOokcuaar

xommanuu Fluorochem) pactsopsutn B IXM (5 mu), nobasmsuin Boc-anruapun (660 mr, 3,03
MMOJIb), ¥ PEAKLUOHHYI0 CMECh MepeMelMBaIl Npu KT B armochepe N, B TeyeHue 2 4.
PeakioHHyt0 cMech pas30aBisld HAC. BOOHBIM pacTBOpoM OwkapOonara Hatpusi (10 wmi),
skctparuposaian JIXM (2 x 10 mut), BBICYIIMBAJIH NIPONyCKaHUEM Yepe3 TuapodoOHyro GpUTTy
KOHLIGHTPUPOBAIM C TMOJy4YeHHeM opamxkeBoro macia (776 wr). DTo Macio OYHINAIH
xpomarorpagueii Ha SiO, (xapTpumxk Biotage SNAP 50 1, smoupys cmecbto 0-50%
EtOAc/uuknorekcan). Hannexamue ¢ppakiuuu KOHLIEHTPUPOBAIH C TOIyUYEeHHUEM mpem-0yThil-
4-(ruapOKCUMETHI)UHIONUH- 1 -kapOokcunara (472 wmr, 1,704 mmonb, Bbxon 84%) B BHIE
OecLBETHOrO Macna.

JKXMC (2 Mun, MypaBbuHast kucinota): Rt = 1,00 mun, [MH]™ = 194.1.

'H SIMP (400 MI'n, IMCO-ds) & mmu™ 7.52 (ymp. s., 1 H) 7.12 (t, J=7.7 'y, 1 H) 6.95
(d,J=7.6Tu, 1 H)5.05(t,J=5.5T, 1 H)4.42 (d, J=5.4 Ty, 2 H) 3.91 (t, J=8.7I'y, 2 H) 3.00 (t,
J=8.7T1, 2 H) 1.50 (s, 9 H).
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IIpome:xxyrounoe coenunenue 21: Meruia-2-meruia-1H-6en3o[d|umuaason-7-

KapOokcuaar

Me

K 2-merun-1H-06en3o[d]umunazon-7-kapobonoBoit kucjore (500 wmr, 2,84 wmMMmoIb,
UMeeTCsl B Mpojake, Hampumep, oT kommanuu Fluorochem) B meranone (30 mut) mobGapinsuiu
cepHyro kucyioty (2,84 mi, 53,3 MMOJIb), U PEaKIMOHHYIO CMech mepemernBanu npu 65°C B
TedeHue 4 4. 3aTeM PeakLMOHHYIO CMEeChb OCTaBJISUIM CTOSATh HPHU KT Ha 3 AHA. PeakunoHHyro
CMecCh MOALIeTauynBaIi BOJHBIM aMMuakoM npu 65°C. PeaklmOHHYIO CMeCh SKCTparupoBaliu
JAIXM U KOHIIEHTPHPOBAJIH B BAKyyMe C MOJyUYEeHHEM COEAMHEHUS, YKa3aHHOro B 3aroyioBke (410
mr, 2,156 mmorb, Beixoq 76%) B BUIE KEJTOTO TBEPAOTO BELIECTBA.

JKXMC (2 Mun, MypaBbuHas kucnora): Rt = 0,35 mun, [MH]™ = 191,2.

IIpomexyTouHoe coequnenue 22: (2-Metui-1H-0en3o[d|umuaazon-7-ua)meranon

2

Me

B armocgepe azora Goprunpun sutus (85 mr, 3,88 MMoinb) 1 MetaHoa (4 mui, 99 MMoIb)
pactopsuii B TT'®@ (20 mu). 3atem k cMmecu nobasisin MeTmi-2-metui- 1 H-6en3o[d Jumuaaszonn-
7-xapbokcunar (410 wmr, 2,156 wmmonb) B TI'® (5 wmu). 3areM peakUOHHYKO CMeChb
nepeMeInnBany B tedeHne Houu npu S0°C B nHepTHOM atMocdepe. PeakimoHHyr0 cMech racuim
BOZIOM U 2 M COJISIHOM KMCJIOTOM. 3aTeM peakLMOHHYI0 CMeCh pacrpenessuiu Mexxay Bopoi (50
w1) U sTrnaneratoM (50 mur). 3aTeM BOIHBIN CJIOH SKCTparnpoBajy dTuinanerarom (2 x 50 m).
OObennHeHHbIE OpraHMYeCKHe CIOU MPOIMyCKaIn Yepe3 TuapooOHyr0 PPUTTY, U pACTBOPUTEIND
yIAJSUTH B BaKyyMe C MOJYYEHHEM, B OCHOBHOM, HENPOPEAarupoOBaBLIET0 MCXOAHOTO BELIECTBA
(UB). K HeoumnmeHHOMY BbIeJIeHHOMY oOpasuy (500 mr) mobasmsuim mo karusim DIBAL-H
(1,812 mi, 25% B Tonmyone, 2,69 MMonb) B pactBope B Oe3ogHoM JIXM (20 M), OXJaKAEHHOM
no 0°C. PeaknnoHHYI0 cMech ocTaBisuid Uit nepememnuBanust npu 0°C Ha 1 4 B atmocdepe
azota. K pactBopy mobGamisuiu momojHutenbHOe kojmuectBo DIBAL-H (1,812 wmu, 25% B
TonyoJie, 2,69 MMOJb), U PEAKLHOHHYK) CMECh OCTaBJLSUIH ISl MEpeMeIIuBaHus Ha HOYb. K
pacTBOpy MeIJIeHHO A00aBisuid MeTaHoil (4 mi, 99 MMoJb), a 3aTeM PacTBOP BHHHOKHCIIOTO
kanusi-Hatpusi (40 M), U cMech OCTaBJsUTH aJisi mepeMernnBanusi Ha 40 mMuH. OpraHuydeckuid
CIIOM OTAeNnsaM, W BOAHBIA cioil skctparupoBamn JAXM (2 x 20 mi). OObenuHeHHbIE

OpraHUYEeCKHe CJION MPOMbIBAIHN BoJoi (40 M), a 3aTeM pacTBOpOM XxJiopuaa Hatpust (40 m).
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Opranudeckuii ClIoi Mporyckainn yepe3 ruapodoOHy0 PPUTTY U KOHLEHTPUPOBAIN B BaKyyMe
C TMOJIyY€HHEM COEAMHEHHs], yKa3aHHOro B 3arojiopke (250 mr, 1,541 mmons, 71,5%), B Buze
0enoro TBEpAOro BELIECTBA.

JKXMC (2 mun, nipu Beicokom pH): Rt = 0,48 mun, [MH]™ = 163,1.

IIpomexkyTouHoe coegunenue 23: mpem-ByTua-7-(ruapoxcumerni)-2-meruna-1H-

0en3o[d]umunazon-1-kapookcuaar

(2

Me
K pactBopy (2-metmn-1H-6en30[d]umunason-7-un)meranona (250 mr, 1,541 mmons) B
cmecu aneronutpuia (11 mur) u Boasl (2,75 mut) nobasmsmu Boc,O (0,501 mut, 2,158 mMmonb) u
Oukapbonat Hatpus (259 wr, 3,08 mmonb). CMmech mepeMernBaif B TEUEHHE HOYH IPH KT.
Peakunonnyro cmech paszbaBmsuin stmnaneratoM (70 ) u npomseBanu 10 % BOOHBIM
PacTBOPOM JTMMOHHON KHCIOTHI (3 X 25 mur). BoaHbIi ciioii skcTparupoBainy sTraneratoM (3 x
25 wmu). OOwpenuHEHHBIE STHIIALIETATHBIE YacTH MPOMBIBAIM BOAOW (25 M) M pacTBOpOM
xJiopuza HaTpus (25 mit), mociie 4ero BeICYUIMBAIN MPOMyCKaHueM uepe3 ruapodobnyro gpurry
U BBINAPUBAIN B BaKyyMe C IOJYYEHHEM HEOUYHIIEHHOro mponaykra. IIpoaykT HaHOCHIHM B
muxiopMeTane Ha kapTpumk SNAP (25 r) u ounmanu ¢asui-xpomarorpadueii Ha Biotage SP4,
smoupyst cMmecbro 0-100% stunaunerar/unkiorekcad. PeneBaHTHble (pakuuy BBIIAPUBAIA B
BaKyyMe C IOJIyYeHHEM COEeIMHEHHs, YKa3aHHOro B 3aroyioBke (128 mr, 0,488 mMmob, BbIXOX
31,7%), B Buze 6e0ro TBEPAOro BEIECTBA.
JKXMC (2 MuH, MypaBbuHas kuciota): Rt = 0,90 mun, [MH]™ =263, 1.

IIpomexyTounoe coenunenue 24: benszodypan-4-uameraHo

K 6enzodypan-4-kapboHoBoit kucnore (50 mr, 0,308 Mmosb, UMeeTcs B TpPOAAKE,
HanpuMmep, ot kommanuu J&W PharmLab) B TI'® (1 mu) moGammsnmu komruieke OopaHa ¢
terparugpodypanom (0,47 mn, 1M B TI'®, 0,470 MMONB), W PEAKIUOHHYID CMECh
nepeMermmnBaid Mpu KT B TedeHwe |1 4. Peaknumonnyro cmech racuaun NaHCO; (20 mn) wu
skctparuposamn EtOAc (3 x 10 mur). Opraaudeckrie oW BBICYIINBAJIH MPOIMYCKAHUEM Yepes3
ruapodobHy0 GPUTTY M KOHLEHTpUpOBaJIHM C moiydeHueMm S0 mr OecrBeTHOro macnia. JTo

Macyio ounmanu xpomarorpadueii Ha Si0; (xaptpumk Biotage SNAP 10 r, amoupyst 0-50%
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EtOAc/uuknorekcan), Haanexamue Gpakuuy KOHIEHTPUPOBAIU C TIOJydyeHueM OeH3odypaH-4-
wimeranona (37 mr, 0,225 MmMoub, BbIxoa 72,9%) B Buze 6€10ro TBEpAOTO BELIECTBA.
YKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,72 mun, [M-OH]™ = 131,1.

IIpomexkyTounoe coenunenue 25: 4-(bpommeruni)densodpypan

Br

benzodypan-4-unmeranon (35 mr, 0,236 MMONIb) PacTBOPSJIM B CMECH AMITHUIIOBOTO
sapupa (1 mu) u XM (1 mm)B armocdepe N,. Jobasnsau mo karisim PBrsy (0,04 mu, 0,424
MMOJIb), U PEAKLIMOHHYI0 CMECh MepeMeInnBain npu KT B atmocdepe N, Uepes 30 munr TCX (c
smormer 50:50 EtOAc:Boma) mokasana mojiHOE NpeoOpa3oBaHWE B HEMOJSIPHBIA MPOIYKT.
PactBop racwim Bomoit (10 M) M 3KCTparupoBaid AUSTWIOBBIM 3>pupoMm (3 x 20 M),
BBICYIIMBAJIM  MPOIyCKaHWeM  depe3  ruapodoOHyro  ¢purTy ¢ moiydeHuem  4-
(6pommerun)oenzodpypana (41 mr, 0,117 mmonb, BeIXOA 49,3%) B BHIe Oenoro TBEpPIOTO
BEI[ECTBA.

KXMC (2 muH, mypaBpuHast kucinota): Rt = 1,15 MuH, NpoAYKT HE HOHU3UPYETCS TPU
KOppeKTHOM 3Hauennn [MH]".

IIpomexyTounoe coequnHenue 26: 1-(1-To3ua-1H-unpo1-4-u1)3TaHOH

Ts

1-(1H-Unnon-4-un)stanon (505 wmr, 3,17 MMoJb, UMeeTCs B MpOJake, HANpUMep, OT
xommanuu Activate Scientific) pactopsiiu B IM® (5 mu) mpu 0°C B atmocepe N,. Jlobasisiiu
nopimsmMu ruapun Hatpus (167 mr, 4,18 mMmonb, 60% nucnepcus B MHHEPAIBHOM Maciie).
Peakionnyro cmech nepemernupanu npu 0°C B Tedenne 10 MUH, a 3aTeM NOIOTPEBANH 10 KT U
nepevennBaiu B Tedenne 30 muH. JloGasmsiiu To3min-Cl (726 mr, 3,81 MMOIb), ¥ peaKLIMOHHYIO
CMeCh MepeMeInnBaiu npu KT B TeueHHe 30 muH. J[00aBNsIM NOMONHUTEIBHOE KOJUYECTBO
ruapuna Hatpust (140 mr, 3,50 mmonb, 60% B MUHEpPaJIbHOM Macie), U PEaKLHOHHYIO CMeCh
nepememuBain B TedeHne 10 muH, 3atem nodasmsuim To3mn-Cl (721 wr, 3,78 mmonb), u
PEaKIIMOHHYI0 CMeCh MmepemernuBaiu B TeueHue 20 MmuH. PeakiioHHyo cMech racuiu Bonok (20
MJI) ¥ OCTABJISJTH CTOSITh HA HOYb. DTy cMech sKcTparuposainu EtOAc (2 x 20 min), BICyIIMBaIH
MpOMyCKaHneM Yepe3 ruapoPoOHyr0 (PUTTY M KOHLEHTPUPOBAIM C ToiaydeHuem 1,33 T
KOPUYHEBOTO TBEPAOrO BEIIECTBA. JTO BELIECTBO ouuiianu xpomarorpadpueii Ha SiO,

(xapTpumxk Biotage SNAP 25 r, amoupyst cmecbto 0-50% EtOAc/uuknorekcan). Hagnexamue
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¢bpakuun KOHUEHTpUpoBaiu ¢ nosydeHuem 1-(1-tozmn-1H-unnon-4-mn)sranona (899 wr, 2,58
MMOJIb, BBIXO 81%) B BIIE KENTOr0 TBEPAOTO BEILIECTBA.
JKXMC (2 mun, MypasbuHast kucnora): Rt = 1,23 mun, [MH]™ = 314,0.

IIpomexyTounoe coenunenne 27: (+/-)-1-(1-To3un-1H-ungon-4-ua)3taHon

Ts

1-(1-To3un-1H-unnon-4-un)stanon (899 wmr, 2,87 mMmoib) pactopsuin B MeTaHose (9
mi1) B armocdepe N,. JloGasmsmu 6oprunpun Hatpus (170 mr, 4,49 MMOIb), U PEAKLIMOHHYIO
CMeCh OCTaBJLUIM Ui moporpesa ao kT. ITocne mepememnBanus B TedeHue 1,5 4 noGasisiin
JOTMOJHUTENbHOE KoJmuecTBo Oopruzppuna Hatpus (121 mr, 3,20 MMoONb), U PEAKLUOHHYIO
CMECh MePEeMEIINBaJIN B TEYCHNE HOUYU. PaCTBOp KOHLEHTPUPOBAIU C TIOJTYYEHHUEM OPAHKEBOTO
TBEPIOro BeIlecTBa. JTO BeliecTBO pacnpenessuiu mexay EtOAc (20 mum) u Bomoit (20 mi),
skcrparuposann EtOAc (2 x 20 mit), BBICYIIMBAJIM MPOMyCKaHUEM depe3 ruapodoOHyo GpurTy
Y KOHLIEHTPUPOBAJIU € nojy4deHueM 1,05 r HeOUHIEeHHOro NPOAYKTa B BUJE OPAHXKEBOI0 Maca.
3Jto BemecTBo ounmmaiu xpomarorpadueit Ha Si0, (kaprpumk Biotage SNAP 25 r, amoupys
cmechro 0-50% EtOAc/mukinorekcan). Hapnexxammue ¢paxkiuy KOHIEHTPUPOBAIH € TIOJTyUYEHUEM
1-(1-ro3un-1H-unnon-4-un)atanona (862 mr, 2,460 MModb, BbIxon 86%) B BUAE KENTOrO MacJa.

KXMC (2 mun, mypasbuHas kuciora): Rt = 1,12 mun, [M-H] =314,1.

IpomexxyTounoe coenunenue 28: (+/-)-4-(1-bpomaTin)-1-ro3un-1H-ungon

Br
Tsl

1-(1-To3un-1H-unnon-4-un)aranon (160 wmr, 0,507 MMOJb) pacTBOpsUIA B CMeCH
austuiooro 3¢upa (1 M) u JIXM (1 M) B armocdepe N,. obasmsuiu no kamisim PBrs (0,07
w1, 0,742 MMOJIb), U PEAKIIMOHHYIO CMECh NIepeMEInBaIU P KT B atMochepe N, B TeueHue 2
4, JlobaBnsmu pononHuTeNnbHOe KonmmuecTBO PBr; (0,07 my, 0,742 MMOIb), U PeaKIHOHHYIO
CMecCh MepeMernuBaIi B TeueHue 3 4. Jlobapnsin qonoHuTeIbHOE KomdecTBo PBr; (0,07 mi,
0,742 MMOJIb), U PEaKLHOHHYIO CMECh MEPEeMELINBAIN B Te€YeHHE 2 4. PeakuMOHHYIO CMecCh
racwn Bonoi (20 mi), sxcrparupoBaiu Et;O (2 x 20 mu1), BRICYIIMBAIN TMPOMYCKAHUEM Uepes3
ruapodobHYI0 GPUTTY U KOHUEHTpUpOBaU ¢ nojydeHuem 4-(1-6pomatin)-1-ro3mn-1H-unnona
(275 wr, 0,509 mmonb, BbxOm 100%) B BUAE PO30OBOrO TBEPAOIO BEIIECTBA, KOTOPOE
UCTIONIb30BAJIN IS TAJIbHEHIIIErO CHHTE3a B HEOUHIIIEHHOM BUJIE.

KXMC (2 muH, MmypaBpuHast kucinota): Rt = 1,32 MuH, MpOAYKT HE HOHU3UPYETCS TPU

xoppexTHoM [MH]".
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IIpomexyTouHoe coequHenue 29: S-(bpomMmmeTni)-2-MeTOKCUNHPUAUH

Me! N
e

N Br

(6-Metokcunupunaus-3-mwn)meranon (250 wmr, 1,797 Mmonb, umeercs B IPOAAXe,
Harpumep, ot kommanuu Fluorochem) pactBopsim B xmopodopme (20 mm) B 50 wmi
KPYTIOJOHHOM KoJIOe, OTKPBITO B arMochepy, U MeaseHHO nobasisuiu TpudTopun docdopa
(0,188 mu1, 1,989 mmonb) npu 0°C. PeakIMOHHYIO CMeCh MepPeMEeLINBAIU MPU KT B Te4eHue 1 u.
Bonnbiit cnoii skcrparupoBamu AXM (3 x 30 wmi1), U OpraHHYeCKHe CJIOU OOBETUHSIIH,
NPOMBIBAJIN PACTBOPOM XJiopuza Hatpus (30 mur), nmpomyckanu uepes runpodoOnyro Gpurty u
BBIMApHUBAJIN B BakyyMme. llomydeHHoe B pesynbraTe Macio BHOCWIM B JAXM u ouumamu
xpomarorpadueii Ha Biotage Isolera ¢ 25 r cunukarens SNAP, ucnonssyst rpaguent 0-40%
LUKJIOTeKcaH/3Tunanerar. Ppakuuu, copepikalife MPOAYKT, OOBEAMHSIN C TOJyYEeHUEM
COeMHEeHMs], ykazaHHoOro B 3arojiopke (160 wmr, 0,792 mmonb, BbixOn 44,1%), B BHIE
OecLBETHOTrO Macna.

YXXMC (2 Mun, MypaBbuHas kucnora): Rt = 0,93 vun, [MH]" = 202.

IIpome:xxkyTounoe coennnenue 30: 2,4,6-Tpuxaoppennngopmuar

|
H

Cl Cl °

Mypaspunyto kucnoty (57,3 mun, 1519 mmonb)u ykcycHbiit anruapun (115 mom, 1216
MMOJIb) IepeMelinBaiu W HarpeBatu o 60°C B Tewenue 1,5 49, 3areM OCTaBisIM IS
OXJIAKIEHHUs] [0 TEeMIepaTypel OKpyskaroued cpenpl. IlonydeHHbII B pe3yjabTaTe pacTBOP
HaJMBaJI B KOJIOy, comepxkainyro 2,4,6-rpuxnopdenon (30 r, 152 MMoJb, UMEETCSI B MPOJAKE,
Hanpumep, oT komnanuu Sigma-Aldrich) u anerar Hatpus. CMech nepeMeInuBaiy B TEYCHUE 3,5
4, pazbasisuu TosnyosioM (300 mit), mpombiBamu Bogoi (2 x 200 mit), BbICYIIUBAIU CYJIb(paTom
HaTpusi, PUIIBTPOBAU U BBINAPHBAIU JO CYXOrO COCTOSTHHSI B BaKyyMe€ C MOJyYE€HUEM OebIX
UTOJTBUATHIX KpUCTAJLIoB (32,45 T).

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 1,15 mun, [M+Na]™ = 2498

IIpomexxkyTounoe coeHHeHHe 31: mpem-byTua-((1S,25)-2-

BocHN,

MeTHJILHKJIONPONHJI)Kapéamart

(1S,2S)-2-merunuukionponankapOoHoByro kuciaoty (200 mr, 1,998 mmonb, umeercs: B

nponaxe, Hanpumep, ot komrnanuu Enamine) u tpustunamus (0,9 mi, 6,46 MMOIb) pacTBOPSIIU
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B mpem-Oytanone (4 mm). Jobasmsumm audenundocdopunazun (0,47 mn, 2,181 mmons), u
peakoHHy0 cmech HarpeBanu npu 90°C. 3a peakumeii ciegmmu no TCX (amonus 50:50
EtOAc:uuknorekcan, Busyanusanusi HuHruapuHoMm). Uepes 2 u TCX moxkasana oOpa3oBaHHe
NpOAyKTa MeHbIIEH TNOJSIPHOCTH, a Takxke ocratouyHoro HMB. Peaknuonnyio cmech
nepeMernBaiy B TeueHue 3 nHell. PactBop pacnpenensuin mexay EtOAc (10 mr) u pactBopom
Oukapbonara Hatpust (10 mir), sxctparuposanu EtOAc (2 x 20 mut), BBICYIIUBAJIH MPONYCKaHHEM
yepe3 ruapodoOHyr0 (GpUTTY U KOHLEHTpUpOBaIH ¢ mosydeHueMm 1,08 T xkentoro TBeproro
BEIECTBAa. JTO BELIECTBO ouuInainu xpomarorpapueii va SiO, (kaptpumk Biotage SNAP 25 T,
smonpyst cmechro 0-50% EtOAc/mukinorekcan). Hagnexame gppakuuu KOHLIEHTPUPOBAIU C
nonyaenuem mpem-0ytun-((1S,2S)-2-merunmuknonpomun)kapdbamara (223 mr, 1,172 mMmodsb,
BbIx0N 58,7%) B BHUIE 0€JI0r0 KPUCTAJUTNYECKOTO TBEPIOTO BEIIECTBA.

'H SIMP (400 MI'ti, MeOH-d,) & mue™ 2.05 - 2.14 (m, 1 H) 1.43 (yump. s., 9 H) 1.04 (d,
J=59Tmu, 3 H)0.78 (m, J=8.9, 6.0, 6.0,3.1 ', 1 H) 0.59 (dt, J=8.9, 4.3 I'y, 1 H) 0.39 (q, J=6.0
I'y, 1 H).

IIpomexyTouHoe coeUHEeHHe 32: (1S,25)-2-MeTHIIHKJIONPONAHAMHHA

Y

:  Hcl

THAPOXJIOPHA

mpem-bytun-((1S,25)-2-mernnuuknonponmwn)kapbamar (215 wmr, 1,256  mmonb)

nepememnany B 4 M pacrsope HCI B nrokcane (16 mu, 64,0 Mmonb). 3a peakiueil Clienuim o
TCX (50:50 EtOAc:umkiorekcaH, BH3yanuzauusi HUHruapuHoMm). Uepes 30 MHH pacTBOp
KOHIEHTpupoBaau ¢ nojyderueM (1S,2S)-2-meTunuuknonponanamMuta ruapoxjopuna (151 mr,
1,123 mmonb, Beixon 89%) B BuIe 0€10BATOrO TBEPIOIO BEIIECTBA.

'H SIMP (400 MTI't, AMCO-dg) & muu™ 8.27 (ymmp. s., 3 H) 2.25 (ymmp. s., 1 H) 1.06 -
1.18 (m, 1 H) 0.99 (d, J=6.1 T, 3 H) 0.85 (ddd, J=9.4, 5.6, 3.8 ', 1 H) 0.48 (dt, J=7.5, 5.9 I'Ly,
1 H).

IIpomesxxyTouHoOE coeUHEHUe 33: Metui-1-6en3ui-S-6pom-2-okco-1,2-

AUTHAPONHPHAHH-3-KapOOKCHIaT

Qa2
N Br
I'unpun Hatpus (5,17 r, 60% nucnepcus B MUHEpaJIbHOM Mache, 129 mmonb) nobasisim

K pacTBOpy MeTui-5-0poMm-2-okco-1,2-aurunpo-3-nupuannkapookcunara (25 r, 108 mmounb,
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UMeeTCs B pojake, Harpumep, ot komnanuu Fluorochem) B cmecn JIM® (200 mut) u TT'® (200
mi) nipu 0°C, u cMech mepemernrBany B TedeHue 30 MHUH C MOJIYYEHHEM TYCTOM CYCIEH3HH.
Hobasnsnu 6enzundpomun (14,10 miu, 119 MMonb), 1 cMeCh NepeMeIINBaIN JOMOJHUTEIBHO B
Te€YeHHEe 2 4, OCTABJIAIN AJIA MOAOrPeBa A0 KT, 3aT€M IMOJIYy4YEHHbIN B pe3yJbTaTe MpPO3PayuHbIi
KOPHYHEBBbIH pacTBOp mobasmsu k Bope (400 mu) u skcrparuposanu EtOAc (2 x 300 wmm).
OObenuHeHHbIE OPraHUYECKHE BEIECTBa MPOMbBIBAIM BOAOW (2 x 200 MmJ1), BBICYLIMBAIU U
BBINAPHUBAJIN B BaKyyMe C MOJy4YeHHUEM MeTHII-1-0eH3mi-5-0poM-2-0Kco-1,2-AuruiponupuIH-
3-xkapbokcmnar (31 r, 96 mmonb, BeIxOx 89%) B BHIe O€XEBOr0 TBEPAOrO BEINECTBA. IJTO
BEI[ECTBO MEPEHOCUIIH B CIEAYIOLIYIO CTAUIO 0€3 OUHCTKH.

YXKXMC (2 mun, nipu BeicokoMm pH): Rt = 0,98 mun, [MH]"™ = 322,0 n 324,1.

'H AMP (400 MI'y, CHCls-r) § mus™ 8.16 (d, J=2.9 I'y, 1 H) 7.62 (d, J=2.9 I', 1 H)
730-7.43 (m,SH)5.15(s,2H)3.92 (s, 3 H).

IIpomexyTouHoe coenunenue 34: 1-bensuia-S-6pom-2-okco-1,2-1uruaponupuanH-3-

KapOOHOBAasl KHCJIOTA

PactBop ruppoxcuna mutus (6,91 r, 289 mmonb) B Boze (200 M) noGaBnsinm kK cMecu
MeTu- 1 -0eHsun-5-6pom-2-okco-1,2-nurunponupuaus-3-kapookcunara (31 r, 96 mmonb) u
meraHona (200 mi), U cMech IepeMellnBaid NPU KT B Te€4YeHHE 2 4, 3aTe€M BBINAPUBAIN B
BaKyyMe MNpHUOJU3UTEIbHO IO TOJOBUHBI OOBbEMa C MOJyYE€HHEM TYCTOW CYCHEH3UH. OJTy
cycrneHsuto pasdasysuii Bonoi (200 mi1) M MOOKUCISUIM YKCYCHOM kucjoTou no pH 5, 3arem
skcrparupoBainn EtOAc (2 x 300 mur). OObeqUHEHHBIE OpPraHMYECKHE BEIECTBAa BBICYLIUBAIIN
Hal CyJib(aroM HATpuUs U BBHIMAPUBAIM B BAaKyyMe C MOJy4YeHHEM O€JIOBAaTOro TBEPIAOTO
BemecTBa. lIponykT cycnenaupoBanu B 3¢upe (200 mu), oOpabaTbiBamy yIBTPa3BYKOM,
pazbasisuu nukyiorekcanom (100 mi) u cobupanu GUIbTPOBAaHUEM C TOJy4YeHHeM |-OeH3mi-5-
O6pom-2-okco-1,2-nuruaponupuauH-3-kapOoHOBOH KUCIOTHI (23 T, 74,6 MMOITb, BEIXOA 78%).

JKXMC (2 Mun, MypasbuHas kuciora): Rt = 1,01 mun, [MH]™ =308,0 u 310,1.

'H SIMP (400 MI'r, CHCl5-r) & mu™ 14.02 (ymmp. s., 1 H) 8.55 (d, J=2.7 I'n, 1 H) 7.73
(d,J=2.7Tu, 1 H)7.40-747 (m,3H) 731 -737 (m, 2 H) 5.25 (s, 2 H).

IIpomexyTouHnoe COeAMHEeHHE 35: 1-ben3un-5-6pom-N-merun-2-okco-1,2-

AUTHAPONHPHANH-3-KapOoOKcaMu



1-ben3un-5-6pom-2-okco-1,2-nuruaponupuanH-3-kapooHoByro  kucinory (28 r, 91
MMouib) cycnenauposanu B JIXM (300 mut) u mobassnu okcamuixyiopun (23,86 mi, 273 MMOJIb)
u JM® (0,352 mi, 4,54 mMMoib), 3aTeM CMeChb IepeMellrBaid B TeUeHHE 2 9 MPH KT.
PacTBopuTens BbIMApUBAIN B BaKyyMe C MOJYYEHHEM KOPHUYHEBOTO OCTAaTKa, KOTOPBIH 3aTemM
pactBopsuiu B TT'®@ (300 mu1) u noGasisum EtsN (12,67 mu, 91 mmonb). CMmech OXakaaid B
nensHOW OaHe, 3aTeM no0aBisu mo KamwisiM MeraHamuH (91 v, 2M B TI'®, 182 mMMmonb) B
Teuenue 30 MHMH, M CMECh MEPEMEINMBAIM JOMOJIHUTENLHO B Tedenue 1 4 mpu 0°C.
PacTBopuTens BeIMapuBaId B BaKyyMe, M TBEPAbIH OCTATOK pacmpeneisui Mexay Boxoit (300
wi) u JAXM (300 wmut), opraHWuYecKHiH CIIOW NPOMBIBAIM PAacCTBOPOM XJIOPHAA HATpPHS,
BBICYIIMBAJIA U BBIAPUBAIN B BaKyyMe ¢ nonydeHueM |-Oen3mi-5-6pom-N-merun-2-okco-1,2-
OUruAponupuanH-3-kapbokcamuga (27,6 r, 86 mmonb, BbXOx 95%) B BHIOE KOPUYHEBOTO
TBEPJOTO BEIIECTBA.

JKXMC (2 Mun, MypaBbiHas kuciiora): Rt = 0,97 mun, [MH]™ =321,0 u 323,1.

'H SIMP (400 MI't, CHCls-r) & mna™ 9.57 (ymmmp. s., 1 H) 8.60 (d, J=2.9 I'y, 1 H) 7.62
(d,J=29Tu, 1H)7.34-748 (m,3H)729-733(m,2H)520(s,2H)3.00(d, J=4.9 Ty, 3 H).

IIpomexxyTouHoe coennHenune 36: ITmi-1-0eH3mia-S-(meTuakapoamouni)-6-oxkco-1,6-

AUTHAPONHPHUAHH-3-KAPOOKCHIAT
H

_N_0O
QA2
N A_O_~
o}

1-ben3nin-5-6pomM-N-metui-2-okco-1,2-guruaponupunun-3-kapobokcamun (23 r, 71,6
mmorib), IMCO (60 mn), stanon (70 r, 1519 mmons), Et3N (19,96 mi, 143 mmons), dppb (3,05 T,
7,16 mmoib) u anerat namtanus (1,608 r, 7,16 mMmonb) moMemnanu B cTanbHO# cocyna Ilappa,
3aTeM 3TOT COCYH MPOAYBAJIM MOHOOKCHJIOM YIJIEpOAa MyTeM ero 3amojHeHus 1o S50 psi
(344,738 klIla), 3aTeM naBieHHUE CHIDKAIH, ITOCIIE YEro MOBTOPHO 3anoiHsuu 10 S0 psi (344,738
k[la) u HarpeBanmu B Teuenue Houu npu 100°C. Cwmech pasbasismu Bomoit (200 mi) u
skctparuposamn EtOAc (2 x 300 mur), opranndeckuil cioi mpombiBaiu Boxoi (2 x 300 mu),

3aTeM BBICYIIMBAJIM W BBIIAPUBAIM B BaKyyMe, OCTaTOK pactupainu ¢ spupom (200 mi), u

TBEPAOE  BEIIECTBO coOupasu  (QuIbTpOBaHMEM C  TOJyYeHHEeM  OTUJ-1-OeH3mi-5-
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(MeTunkapbamonn)-6-okco-1,6-guruaponupunus-3-kapookcunar (21,2 r, 67,4 MMOib, BBIXOA
94%).

JKXMC (2 Mun, MypasbuHast kucnota): Rt = 0,99 mun, [MH]™ = 315,2.

'H SIMP (400 MI'ry, CHCl3-r) 8 mma™ 9.37 (yump. s., 1 H) 9.03 (d, J=2.4 I'ry, 1 H) 8.38
(d,J=2.7Tu, 1 H)7.34-742 (m,3 H)7.28 - 7.34 (m, 2 H) 525 (s, 2 H) 4.35 (q, J=7.1 'y, 2 H)
299(d,J=49Tu,3H) 1.37(t,J=7.2 Ty, 3 H).

IIpomexyTounoe coeaunenue 37: 1-Ben3uin-S-(MeTuaxkap6amounsut)-6-oxkco-1,6-
AUTHAPONMPUANH-3-KAPOOHOBAS KUCJIOTA
H
N

P O

Q2
N._~_OH
o}

I'mnpokcun Hatpust (99 mu, 199 mmonb) mobaBmsim K pacTBOpy 3THI-1-OeH3mMI-5-
(MeTunkapbamonn)-6-okco-1,6-guruaponupunus-3-kapookcunar (20,8 r, 66,2 MMOJIb) B CMeCH
meranosa (100 mu) u TI'® (100 mu1), ¥ MOJTYYEHHBIH B Pe3yJbTaTe PacTBOP MEPEMEININBAIH B
TE4YeHHUe 2 4 IPU KT, 3aTeM BBIIIAPUBAIIN B BakyyMe 10 oObema npubdbnusutenpHo 100 mu. Cmech
pazbasysin Bomout (200 mur), 3areM (UIBTPOBAIH, YTOOBI YOAJIHTh TEMHO-CEPOE TBEPIOE
BemecTBo, punprpar npomeiain MTBE (200 mn), 3atrem noakucmsamu no pH 4 2M HCL, u
NIOJIyYE€HHYIO B PE€3yJIbTaTe CYCIIEH3UIO MEepeMeIlnBajIi B TeueHue 2 4, 3aTeM (UIbTPOBAIH, U
IPOAYKT IPOMBIBAJIN BOAOH, 3aTeM BBICYLIMBAJIM B BAKYYMHOI1 €4 C mojy4eHueM | -0eH3ui-5-
(meTunkapbamonn)-6-okco-1,6-muruaponupunut-3-kapooHoBoi kuciotsl (15,2 T, 53,1 Mmons,
BbIxox 80%).

JKXMC (2 mun, nipu BicokoM pH): Rt = 0,58 mun, [MH]" = 287,2.

'H SIMP (400 MT'ti, IMCO-dg) & muma™ 13.19 (yump. s., 1 H) 9.14 - 9.34 (m, 1 H) 8.88
(d,J=2.7Ty, 1H)8.70(d,J=2.7Tu, 1 H) 725 -7.42 (m, SH) 533 (s,2H) 282 (d, J=4.6 'y, 3
H).

IIpomexyTouHoe coequHenue 38: Metuii-2-(0eH3MI0KCH)-S-O0pOMHHKOTHHAT

|
0.0

l\
N
/Br

Metun-5-0pom-2-okco-1,2-muruaponupunus-3-kapookcunar (5 1, 21,55 wmmods,

UMeeTCs B IPOoJake, HanpuMep, or kommanuu Sigma-Aldrich) pacteopsinu B xnopodopme (100
M), 3aTeM nobasisutu kapooHat cepedpa (11,88 r, 43,1 mmonb) u 6ersmndpomun (3,33 mu, 28,0

MMOJ'II:), U CMEChb Harpesajiu C O6paTHbIM XOJIOAUWJIBHUKOM B TECYCHUC HOYU. 3Ty CMECH
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¢unbTpoBaNy, W (QUIBTPAT KOHLEHTPUPOBAIM B BaKyyMe C MOJY4YEHHEM OJeqHO-KeNTON
KUIKOCTU. DTO BemecTBo pacTopsuid B JIXM (5 M) u HaHOCHIM Ha KOJOHKY 50 T cuiukaress,
3areM amonpoBainn cMecbio 0-50% EtOAc/mukiorekcal, U (ppakuuu, coaepskamue MnpoaykT,
BBIIAPUBAIM B BaKyyMe C IOJy4eHHEM MeTwi-2-(0eH3mIoken)-5-0pomuukoTuHara (4,65 T,
14,43 mmoub, Bbixon 67,0%) B Buzie G€CLIBETHOTO TBEPAOTO BEIECTBA.

YKXMC (2 mun, nipu Bbicokom pH): Rt = 1,37 mun, [MH]™ = 322,1, 324,1.

'H AMP (400 MI'y, CHCls-r) § muu™ 8.35 (d, J=2.7 I'y, 1 H) 8.29 (d, J=2.4 I', 1 H)
7.51(d,J=7.6Tu, 2H)7.38(t,J=7.5T, 2H) 7.28 - 7.34 (m, 1 H) 5.51 (s, 2 H) 3.93 (s, 3 H).

IIpome:xkyTounoe  coeauHenne  39: (R)-meTna-2-okco-1-(1-pennmTua)-1,2-

o o
N“ o
N

(R)-1-®enmmranamus (8,93 mut, 70,2 MMOJIb) 1OOABISUTA K MEPEMEIIAHHOMY PacTBOPY

AUTHAPONHPHAHH-3-KaApOOKCHIAT

MeTm-2-0kco-2H-nupan-3-kapookcuiara (10,3 r, 66,8 MMOJIb, UMEETCs B PONAXKE, HATIPUMED,
ot kommanuu Sigma-Aldrich) B cmecu 6e3Bonnoro IM® (43 mut) u 6e3sogHoro TI'® (173 m).
IlonyuyeHHBIT B pe3yapTaTeé TEMHO-KPACHBIM PacTBOp nepemMemuBanud B TedeHue 30 MHH B
atmocdepe N,. Jlobasmsmm EDC (16,66 r, 87 mmons) u DMAP (0,506 r, 4,14 mMmoinb), u
NOJIyUYEHHYI0 B pe3yJbTaTe CYCHEH3MI0O IepeMEelIMBaId B TEUYEHUE BBIXOAHBIX JHEH.
PeakiMOHHYI0 CMeChb BBINIAPUBAIN B BAaKyyMe€ C IMOJIyYeHUEM KOpPU4YHEBOHM B3BecH. OcCTaTok
pacnpenensiin Mexxny EtOAc u Bomol, u BoaHblid cioil ymamsuid. OpraHuyeckuil CIou
npombiBasin (3x 2 M Boassiit pactBop HCI, 1x pacTBop xiopuaa HaTpusi), BHICYLIMBAIN Hal
MgSO4 u punbTpoBaU Yepe3 criukaresb, dmonpys EtOAc. @uibTpar BeIIAPUBAIN B BAKYyMeE
C MOJIy4eHHeM NPOYKTa B BUAe KopuaHeBoro macia (12,94 r).

XKXMC (2 mun, TOV): Rt = 0,84 mun, [MH]" = 258, 1.

IIpomexyTounoe coenunenue 40: (R)-merun-S-0pom-2-okco-1-(1-¢pennmdTmia)-1,2-

o o
SR
N
Br
NBS (10,74 r, 60,4 MMoub) 10OABISLTN OAHOHN MOPLIEH K TEMHO-KOPHYHEBOMY PacTBOPY

50,3

AUTHAPONHPHAHH-3-KapOOKCcHUIaT

(R)-merun-2-okco-1-(1-permmatun)-1,2-guruaponupuann-3-kapookcunara (12,94 ,

MMmosb) B 2-Me-TI'® (150 mu). McxomHast CycneH3usi NMepexoauia B CBETJIO-KOPUYHEBBIH

PacTBOp, KOTOPBIM MEpPEeMELIMBAIM B TeYeHUE |5 MHUH, IOKa OHAa HE Mepexoausa B TEMHO-
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KOPUYHEBBIH pacTBOp. PeakiimonHyto cmech npomMbiBany [3x Hac. BogHblil pactBop NaHCOs3 (40
mi), 1x 10% BomHbIN pacTBOp THOCYNb(aTa HaTpus (20 mu), 1x pactBop xjopuna Hatpus (10
mi)], BeicymuBaau Hax MgSO4 M BbIMApUBAIM B BaKyyMe C TOJyUYE€HHEM 4YEepPHOro Macia.
Ocratok pactBopsutu B Tosyose (40 mit), GUIbTPOBAIU Yepe3 LEJUTUT, MPOMBIBast TOJyosioM (80
MJIT), ¥ BBIIAPUBAIN B BAKyyMe C MosydeHueM npoaykra (19,62 r) B Buae 4epHOro macia.
XXXMC (2 mun, TOVY): Rt = 1,02 mun, [MH]" = 336,0 u 337,9.
IIpomexyTounoe coenunenue 41: (R)-5-0pom-N-merni-2-okco-1-(1-gpeHnadTu)-

1,2-guruaponupuanH-3-KapooKcaMmu

PactBop merunamuna (74 min, 40% BoaHbIi pacTBoOp, 855 MMOITB) TOOABIISAIHN K paCTBOPY
(R)-metun  5-6pom-2-okco-1-(1-penmmTin)-1,2-nurunponupunns-3-kapookcunara (19,2,
40,0 mmonb) B mMetanone (133 mi). ITony4eHHslil B pe3ynbTaTe pacTBop Harpeanu a0 50°C ¢
KOHJICHCATOPOM TOPSTYErO OPOIIEHUs, BEPXHSISA YacTh KOTOPOro Obuia 00opynoBaHa OajIOHOM.
Peakuuonnyro cmech nepememnBany B TeueHue 90 MuH. PeaklMOHHYIO CMECh BbIIAPUBAJIU B
BaKyyMe€ C TOJIyYeHHEM 4YepHOM CMOJIbI, KOTOopyro cycnenaupoBaiun B EtOAc. Cycnensuro
¢unbTpoBanu yepe3 cunukarens, smoupys EtOAc, n ¢unbrpar BelmapuBaniu ¢ MOJNyYeHHEM
nponykra (13,1 r) B BUuge KOpUUHEBOH CMOJIBI.

XKXMC (2 mun, TOVY): Rt = 1,01 mun, [MH]" =335,1 n337,1

Ipome:xxyTounoe coexumnenue 42: (R)-merun S-(mernakap6amouni)-6-oxco-1-(1-

PpenndTII)-1,6-AUrHAPONUPUAHH-3-KAPOOKCHIAT

0 HN™
N|O
X
.

Xantphos (1,65 r, 2,85 mmons) u anerat nayuaaus (11) (0,877 r, 3,91 mmonb) nodasisiin
K pacTBopy (R)-5-6pom-N-meTmn-2-okco-1-(1-permmTmn)-1,2-quruaponupuanH-3 -
kapOokcamuna (13,1 1, 39,1 mmons), TpusTrnamuna (16,34 mit, 117 mmone) u metanona (15,81
i, 391 mmonb) B JAM® (220 mur). Uepe3 cmech mponmyBajii MOHOOKCHI yriiepoaa o
o0pa3oBaHUs KOPHYHEBOH CYCHEH3MH. PEakIMOHHYI0 CMeCh BBIAEPKHMBAIHM MON OauIOHOM
MOHOOKCHU/A yriiepona u Harpesanu 10 60°C B Teuenue 4 4. PeakIMOHHYIO CMECh OXJIAKIANH J10

KT U npoayBanu N, Ui yJajeHHs Kakoro-iubo OCTaTOYHOrO MOHOOKCHZA YIJIepoAa.
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Peakunonnyro cmech GuIbTpoBaNN uepes 1esnT, npombisas EtOAc, u ¢unpTpar BeimapuBamu
B BaKyyMe ¢ mojiydeHueMm 4epHoil B3Becu. OcraTtok pacnpenensuin mexnay EtOAc (350 mi) u
Bofoi 9100 mi). BoxHblii ciiolt ynansanu, opraHudeckuil cioi mpomsiBanu (2x Boxa [50 mu], 1x
pactBop xyopuaa Hatpus [S50 mu]), BeicymuBanu Hag MgSO4 U BbIMapuBaiu B BakyyMe C
noJydyeHueM depHoi cMmounbl. CMouny pacTBopsutd B Tosyosie (60 MJT) M1 HAHOCHIIM Ha KOJIOHKY
cunukaresst Biotage 340 r. Kononky smonpoBanu cmecbto 1ukiorekcan: EtOAc (20 -> 66%).
@pakuun, comepikalire MPOAYKT, BbIMAPUBAIN ¢ TojJydeHueMm mnpoaykra (7,43 r) B Buue
KOPUYHEBOU CMOJIBL.

XKXMC (2 mun, T®V): Rt = 0,94 mun, [MH] =315,2.

IIpomexxkyTounoe coeJHHeHHe 43: (R)-5-(MeTunkapdamoun)-6-oxco-1-(1-

(penndTHI)-1,6-AUrHAPONHPUAHH-3-KAPOOHOBASI KHCJI0TA

0 HN”
Y
X
07 oH
I'mnpokcun wHatpus (1,891 r, 47,3 mmonb) noGaensimu k pactBopy (R)-mermnm S-
(meTunkapbamon)-6-okco-1-(1-pernmatnn)-1,6-gurunponupuann-3-kapookcunara (7,43,
23,64 mmonp) B Mmeranone (70 mu). K mnepememanHoil cycneH3uu no0aBisiM BOAY, U
NOJIyYE€HHBI B pE3yJIbTaTe€ PacTBOP IMEpPEMELINBAIN B TE€UeHHE HOYM. PEaklMOHHYIO CMeCh
BBINAPUBAJIM B BAKyyMe C MOJYYEHUEM CBETJIO-KOPUYHEBOT'O TBEPAOTO BEIIECTBA U MOAKUCIISIIH
2M BomueiM pactBopom HCI (100 mu). HobGaBmsum ameroH (10 mun), u  CyCHeH3MIO
nepeMelBaii B TeueHue 15 MuH u QunbTpoBamu. DPUIBTPALUOHHBIM KEK MPOMBIBAJIH
[Boma:ameron (1:1, 20 mu), atieroH (20 MiT)] ¥ BBICYIIMBAIKA B BAKyyMe C MOJy4YeHUEM MPOIYKTa
(6,40 r) B Buie O€KEBOrO TBEPAOTO BEIIECTBA.
XKXMC (2 mun, T®V): Rt = 0,82 mun, [MH]" = 301,0.
IIpomexyTouHoe coennHenue 44: (S*)-merma-S-(Meruakapéamoun)-6-oxco-1-(1-

(MeTa-TOYyHI)3THN)-1,6-TUrHAPONHPHIANH-3-KAPOOKCHIAT

Metun-5-(metunkapOamoni)-6-okco-1,6-nurunponupuans-3-kapookcunar (700 wr,

3,33 mmonb), 1-(1-6pomaTin)-3-metuntenson (800 mr, 4,02 mmonb), kapboHat kanust (1310 mr,

9,48 mmomb) u JIM® (5 mu) mepememmBanu npu 90°C B Teuennme 1 u. CycneHsuro
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KOHIIEHTpupoBay, pacrnpenensuin mexny EtOAc (20 m) u Bomo# (20 mur), BomHyrO ¢asy
skcrparuposann EtOAc (2 x 20 mut), BRICYIIMBAJIHM NPOIMyCKaHUEM depe3 ruapodoOHy0 GpuTTy
U KOHLEHTPUPOBAJIM C TMOJy4YeHHeM 1,2 I OpaHXeBOro macja. OTO Macjao OYMILAJIH
xpomatorpadueit Ha SiO; (xkaprpumxk Biotage SNAP 50 r, smoupyst cmecero 0-100% ((25%
EtOH B EtOAc)/uuknorekcan). Hapnexarmue Gppakiuuu KOHIEHTPUPOBAIH C TOJTy4YeHueM (+/-)-
MeTuI-5-(MeTunkapbamonn)-6-okco- 1-(1-(mera-Tonymn)atui)- 1,6-auruAponupuauH-3-
kapOokcumnara (710 mr, 1,946 Mmmounb, Bbixona 58,4%) B Buze Oeoro TBEpaOro BemecTsa. 677 mr
panieMara noaBepraiu XupaabHOMY Pa3IeIeHUI0: AHATUTHYECKHHA CrIoco0:

Pauemar (mpumepno 0,5 mr) pacteopsiiu B cmecu 50% EtOH/rentan (1 mut). Ha konoHKy
o 20 M. (Kononka: BHyTpenHuii nuametp 4,6 MM x 25 cm, Chiralpak IA, Ne toBapHoii
naptuu [AOOCE-MC024). Kononky smouposBaiu cmecbto 50% EtOH/renran, f=1,0 mu/muH,
JeTeKTOp IUTHHBI BOJHBI 215 HM, 4. Ref 550,100

[IpenapatuBHBIN CIOCOO:

Panemar (mpumepno 80 wmr) pacteopsuiin B cmecu JAXM (1 mm) m EtOH (2 mu). Ha
KOJIOHKY BBOAMIHM 3 M pactBopa. (Komonka: 30 mm x 25 cm, Chirapak IA (5 mxm), Ne ToBapHoii
naptuu [A11157-01). Komonky »smroupoBanmu cmeceto 50% EtOH/renran, =30 wmu/muH,
JEeTeKTOp IUTHHBI BOJHBI 215 HM, 4. Ref 550,100

CymmapHO ObUIO BBHIMONHEHO 14 BBOMOB OOpasna B KOJOHKY. DPpakuuu C MOMEHTa
BpeMeHU 7—-8 MUH OOBEIUHSIIM U MapKHPOBAIM Kak MUK 1, (pakuuu ¢ MOMEHTa BpeMeHH 8—9
MHH OOBEIUHSIIM U MapKUPOBAIM KaK CMELIaHHbIE, (PaKLUH C MOMEHTa BpeMeHH 9—12 MuH
o0beaMNHsIN U MapKUpOBaiH Kak MUk 2. OObeanHEHHbIE CMelIaHHble (PaKIMK BBIIAPUBAIH B
BaKyymMe u 00palaThiBajM MOBTOPHO, MCHOJB3Ysl OMMCAHHBIN BBIIIE MPENapaTUBHBIA CIIOCOO.
OObenuHeHHbIe (PpaKUH BBHIMAPUBAINA B BAaKyyMe, HCIIOJB3Ysi POTOPHBIA HCIAPHUTENb, a 3aTeM
NEPEHOCHWJIM BO B3BEIIEHHYKO KOJIOY JJIi WTOrOBOTO AaHAJIN3a, KaK OMHMCAHO BBIE JUIS
AHAJUTHYECKOro Crocoba.

Uzomep, smoupyromuii nepseM: (S*)-merun S-(merunkapbamonn)-6-okco-1-(1-(mera-
TONYWIT)3THN)- 1,6-muruaponupuauH-3-kapookcuiar (289 wmr, 0,792 mmons, Bbixon 23,78%) Obun
NOJIy4€eH B BUIe OECIIBETHOTO Macia.

KXMC (2 mun, mypaBbuHas kuciora): Rt = 1,05 mun, [M-H] =329,1.

[Ipome:xxyTouHoe coexuHenne 45: (S*)-S-(Mermakapdamon)-6-oxco-1-(1-(mera-

TOJYHJI)ITHI)-1,6-TUrHAPONUPUANH-3-KAPOOHOBAsI KHCJI0TA



(S*)-merun-5-(merunkapoamornn)-6-okco-1-(1-(mera-ronyun)atuin)-1,6-
auruaponupunans-3-kapookcunar (289 wmr, 0,880 mmonb), ruapokcun jutus (66 wmr, 2,76
MMOJIb), 1,4-nuokcan (3 mut) u Boay (3 mut) mepememnBaiu npu KT B TeueHue 30 muH. PactBop
nogkucysin 10 pH 4 ykcycnoit kuciororr (0,050 mu, 0,880 mmoub), 3aTeM pacmpenessuii
mexxay EtOAc (20 mu) m Bomoit (20 mu), skcrparupoBamu EtOAc (20 mut), BbICymIMBaiIu
npornyckanueM dYepe3 ruapodoOHy0 (GpUTTY M KOHLUEHTpUpOBaIM ¢ mojydeHuem (S*)-5-
(MeTunkapbamomn)-6-okco-1-(1-(mMera-Tomyun)aTin)-1,6-nurugponupuaAnH-3-KapOOHOBOH
KUCTOTHI (277 mr, 0,705 mmounb, Beixox 80%).

KXMC (2 mun, mypaBbuHas kucnora): Rt = 0,94 mun, [M-H] =313,2.

IIpomexyTouHoe coeguHenne 46: Merua-S-6pom-2-okco-1-(1-pennmdTiia)-1,2-

AUTHAPONHPHANH-3-KaApOOKCHIAT

(1-bpomatun)benson (0,706 mu, 5,17 MMonb) 1OOABISUIN K MEPEMELIaHHON CYCIeH3UU
MeTuII-5-0pom-2-okco-1,2-aurunponupuann-3-kapbokcunara (1,0 g, 4,31 mmonb) u kapOoHaTa
kamus (0,715 r, 5,17 mmons) B AM® (10 mi). benyro CycneH3Hi0 MepeMeInnBaiu B TEUECHUE
Houu. PeakunonHyro cmech pacmpenemnsinun mexay EtOAc u Bomoil. BomHbli croit ymansmnm,
OpPTaHUYECKHUH CJIOH MpoMbIBaH (2X BOna), BeICyuBaau Hax MgSO, 1 BeIapUBaji B BAKYyMe
¢ moiydeHueMm OecierHoro Macya. Ocratok pactBopsuid B JIXM, HaHOCHIM Ha KOJIOHKY
cunmukarenst 25 r Biotage SNAP u smompoBanu cmechro 1ukiorekcan:EtOAc (5 -> 40%).
@paxuun, comeprKaniie MPOAYKT, BbINAPUBAIN B BAKyyMe C MOJNydyeHHeM nponykra (824 mr) B
BHJIe OECLIBETHOTO Macia.

XXXMC (2 mun, TOVY): Rt = 1,02 mun, [MH]" = 335,9 u 337,9.

IIpomexyTouHoe coeaunenue 47: S-Bpom-N-merun-2-okco-1-(1-¢pennmdTuia)-1,2-

AUTHAPONHPHANH-3-KapOoKcaMu



PactBop mermnmamunHa (3,167 i, 40% BomHblil pacTBOp, 30,0 MMONB) HOOABIAIM K
pactBopy MeTui-5-0pom-2-okco-1-(1-pernmaTn)-1,2-guruaponupunus-3-kapookcunara (820
mr, 2,439 mmonb) B Metanose (8 mi). IlonyueHHslii B pe3ynbrare pacTtBop Harpesaiau 10 50°C B
TePMETUYHOH CUCTeMe, OOOpYAOBaHHOW OaysIOHOM, B TedyeHHe 4 4. PeakIMOHHyH CMech
BBINAPHUBAJIHM B BAKyyMe C MoJydeHneM nponykra (793 mr) B Buae O€CuBETHOH CMOJIBL.

XXXMC (2 mun, TOVY): Rt = 1,01 mun, [MH]" = 335,0 u 337,0.

IIpomexyTouHoe coequHenne 48: 2-(ben3nnokcn)-S-0poMHHKOTHHOBASI KHCJIOTA

C\/H
O\?g\
N F# Br

Metun-2-(6en3unokcn)-5-0pomaukoruHat (4,6 r, 14,28 MMonb) pacTBOpsUIM B CMeCH
TI'® (50 mum) u meranona 950 mu), 3arem pobasmsum LiOH (1,368 r, 57,1 mmone) B Boze, U
CMECh NepPEeMEIINBAIN B TeYeHUE 2 4 NPpH KT. PacCTBOpPHUTEND BBIAPUBAIHN B BAKYyMeE, H OCTATOK
cycnerauposanu B Boae (100 mu) u nonkucismu 2 M HCI no pH 4, 3atem skctparuposanu 10%
MeOH/JIXM (3 x 100 mn, cnabast pacCTBOPUMOCTD), U OPraHUUYECKUI CJIONH IMPOMBIBAIN BOJOH,
BBICYLIMBAJIN M BBIMAPHBAIN B BaKyyMe C MOJydyeHHeM 2-(OeH3MIIOKCH)-5-0pOMHUKOTHHOBOH
kuciotsl (4,15 1, 13,47 Mmmodb, Bbixon 94%) B Buae OECLIBETHOTO TBEPAOTO BEIIECTBA.

KXMC (2 mun, npu BeicokoM pH): Rt = 0,68 muH, [MH]" = 308,2, 310,0.

'H SIMP (400 MI'r, IMCO-dg) & mnu™ 8.43 (d, J=2.4 'y, 1 H) 8.18 (d, J=2.7 I'ry, 1 H)
7.47(d,J=7.1Tu, 2H)7.37 (t,J=73 T, 2H)7.27-7.33 (m, 1 H) 5.43 (s, 2 H).

I[pome:xxkyTounoe coenunenue 49: 2-(bensunokcu)-S-6pom-N-MeTHITHUKOTHHAMU/
|
@\/ N
o N
N .~

2-(ben3unokcn)-5-OpOMHUKOTHHOBYIO KUCIOTY (4,2 1, 13,63 MMOIIb) CyCTIEHANPOBAIHN B

Br

JAXM (50 min) u nobasisum okcanmuixiopun (2,386 mu, 27,3 mmons), a 3atem JIM® (0,053 mu,
0,682 MMOJIb), U PEAKLIMOHHYIO CMECH ITEPEMELINBAIN B TE€YCHNE 2 U MPH KT, 3aTEM BBITAPUBAIIH
B Bakyyme. Ocrarok pactBopsuta B TT @ (50 mu), 3aTem nodasinsiin meraHamuH (13,63 i1, 2 M B
TI'®, 27,3 MMOITb), U TIOJIYYEHHYIO B PE3YJIbTATe CYCIIEH3UIO NIEPEMEIINBAJIH B T€UEHNE 2 4 NIPU

KT, 3areM BbimapuBagu B Bakyyme. Ocratok pacteopsan B TI'® (50 mum) u npoGamnsnu
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meranamuH (13,63 mn, 2M B TI'®, 27,3 mMMONb), U TOJY4YEHHYIO B pPE3yJbTaTe CMECh
nepeMelInBalId B TeYeHHe 2 4, 3aTeM BbIapuBalU B BakyyMe. OCTaTOK pacmpenessyiu MexIy
EtOAc (100 mm) u Bomoii (100 wmut), BOIOHBIA CJIIOW SKCTPArupOBAJU JIOTOJHUTEIbHBIM
xommuectBOM EtOAc (100 mi), m oObenMHEHHBIE OPraHUYEeCKHEe BELIeCTBA IMPOMBIBAIN
PacTBOPOM XJIOPHJA HATPHs, BHICYIIMBAIN WU BBHINAPUBAIN B BAKYyMe C MOJIYYEHHEM SKEITOrO
CMOJIMCTOTO TBEPJOTO BELIECTBA. JTO BELIECTBO C TPYAOM pacTBOpsiin B cMecu JIXM (20 mi) u
MeTaHoJa (5 MJT), 3aTeM HAaHOCHJIA Ha KOJIOHKY S0 I CUJIHKAaresisi, KOTOPbIA 3aTe€M OTCAChIBAIH J10
CYXOro COCTOSIHHUS, WUCIIONb3ysl BakyyMHyI0 JnHUIO. Kononky smoupoanu cmecbto 0—100%
EtOAc/uuknorekcan ¢ nonydeHneM 2-(OeH3MIOKCH)-5-OpoM-N-meTmnHukoTHHaAMuAa (2,35 T,
7,32 MMouib, BbIxOn 53,7%).

YKXMC (2 mun, ipu BeicokoMm pH): Rt = 1,19 mun, [MH]™ = 321,1, 323,1.

'H AMP (400 MI'y, CHCls-r) § muu™ 8.65 (d, J=2.4 I'y, 1 H) 8.31 (d, J=2.4 I', 1 H)
7.87 (ymup. s., 1 H) 7.33 - 7.48 (m, SH) 5.53 (s,2 H)2.94 (d, J=4.9 I'y, 3 H).

IIpome:xxyTounoe coegunenue S0: 2,4,6-Tpuxaopdennn  6-(0ensunoxcu)-5S-

|
@\/HN
O. | N |
~ IEL
oCI Cl

2-(bensunokcu)-S-6pom-N-merunaukorunamua (2 r, 6,23 mmons), Xantphos (0,721 r,

(MeTHIKAPOAMOHNJI)HUKOTHHAT

1,245 wmmons), aneratr namwtaaus (0,140 r, 0,623 mmonb) u EtsN (1,302 min, 9,34 mmonb)
OOBEIUHSIIN B TPEXTopiiol Kojibe, 0O0OpyIOBAHHON KamnelbHOW BOPOHKOW M KOHIEHCATOPOM
ropsiuero opomenusi ¢ Oapborepom azora cepxy. JoOasmsm Tonyonm (30 Mi), U CMech
Harpesaqu npu 80°C B atmochepe aszora B TeueHue 20 MUH, 3aTe€M MOOABIAIM IO KaILISM
pactop 2,4,6-tpuxnopdenundopmuara (2,106 r, 9,34 mmons) B Toayose (20 mi) B TeueHue 30
MUH, U Harpe€BaHNe NPOAOJIKAIN B TeueHue 18 9.

OtnenvHo  2-(Oen3mnokcn)-5-6pom-N-metmnaukotuHamua (0,6 1, 1,868 wmmorb),
Xantphos (0,216 r, 0,374 mmonb), anerat namianus (0,042 r, 0,187 mmounb) u EtsN (0,391 mi,
2,80 MMOJb) OOBEOWHSUIM B TPEXTOPJIOW Koide, OOOpPYAOBAHHOW KameJbHOW BOPOHKOH H
KOHJICHCATOPOM TOopsiiero opoieHus: ¢ bapoorepom aszora ceepxy. Jobasmsm Tomyon (30 m),
u cmech Harpeanu npu 80°C B armochepe asora B TeueHue 20 MUH, 3aTeM HOOABJISIH IO
KamsM pacteop 2,4,6-tpuxnopdenundpopmuara (0,632 r, 2,80 mmonb) B Tonyorne (20 mi) B

TeueHue 30 MUH, U HarpeBaHHUE NMPOAOJIKAIH B TEUCHHE 2 Y.
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3T ABE OTAENbHBIE PEAKIIMOHHbIE cMecH 00benuHsamm u paszdasisinn EtOAc (100 min) u
npombiBasu Bozoi (50 mir) u pactBopoMm xjopuaa HaTpus (50 mit), BBICYLINBAJIN U BbINAPUBAIIH
B BaKyyMe C TOJy4YeHHEM OpaH)KeBOro maciia. 1o macio pacteBopsuidi B JAXM (10 mn) u
HAaHOCWJIM Ha KOJNOHKy 50 r cunukarens, 3areM osmoupoBamu  cMecbio  0-50%
EtOAc/mmknorekcan, u ppaxuuu, conepkariye MpoAyKT, BbIIAPUBAIN B BAKyyMe C IOJyYeHUEM
OexxeBoro TBepaoro Bemectsa. [IpoayKT CHOBa MPOMyCKaIHN uYepe3 KOJOHKY Ha KapTpumke S50 r
cunukaress, smoupysi cmecbto 0-50% EtOAc/mukiorekcan, U 4ucThie Gppakuuu codupanu u
BBIIAPMBAJIM B  BakyymMe C  nojydeHueM  2.4.6-tpuxiyopdeHmn-6-(0eH3mIoKCH)-5-
(metunkapbamonn)aukorunata (1,65 r, 3,54 mMonsb, Beixon 56,9%).

JKXMC (2 mun, npu BeicokoM pH): Rt = 1,52 mun, [MH]™ = 465 3.

'H AMP (400 MI'y, CHCls-r) § mus™ 9.31 (d, J=2.4 ', 1 H) 9.10 (d, J=2.4 I', 1 H)
7.80(d,J=3.7Tu, 1 H)7.38-7.53 (m,7H) 568 (s,2H)298 (d,J=4.6 'y, 3 H).

IIpomexyTouHoOE coeIUHEeHHe S1: 2-(bensunaokcu)-NS-uunkno0yTua-N3-

MeTHJINHPHANH-3,S-TuKapOoKkcaMu

2,4,6-Tpuxnoppenun 6-(6eHsmnokcn)-5-(merunkapdbamonn)aukorusar (1,65 r, 3,54
mmouib) pactBopsuid B TI'® (20 mu) un pobasmsimm EtsN (0,988 mn, 7,09 mmons). [{oGasnsiin
uukiodyranamus (0,605 mi, 7,09 mmons) 1 DMAP (0,022 1, 0,177 MMOJIB), ¥ pEaKLIHOHHYIO
cmech HarpeBanu npu 45°C B Teuenue 15 muH. PeakiimoHHYI0 CMeCh HarpeBajd B TEUECHUE
cnenyromux 30 MUH, 3aT€M OCTaBJISLIN ISl OXJIAKIEHUS U KOHLIEHTPUPOBAIIU B BaKyyMe. 3aTeM
HEOYHIIIEHHOe OeCLIBETHOE MAaciio pacrpenessin Mexny stunaneratoMm (30 mur) u Bomoit (30
mit). IIponykT skctparupoBanu stuiarneratoM (2 x 30 mi), u oObeAMHEHHbIE STUIALIETATHBIE
cion BeicymmBain (Na;SO4) 1 BeImapuBaiu B BakyyMe. HeounIneHHbI OCTATOK HAHOCWIIM Ha
KOJIOHKY B OHMXJIOpMETaHe W ouummanu ¢uam-xpomarorpadpueii Ha Biotage SP4, smoupys
cmecbto  20-100%  sTmnanerar/uukiorekcaH. PeneBaHTHble (pakuuu OOBEAMHSIM U
BBIIAPUBAJIM B BaKyyMe C TMOJy4eHHeM mnpoaykra 2-(0eH3miaokcH)-NS-nukiaoOyTin-N3-
METHIIMUPHUIUH-3,5-mukapookcamuna (1,025 r, 3,02 mmonb, Beixon 85%) B Bume Oesoro
TBEPJOTO BEIIECTBA.

JKXMC (2 Mun, MypasbuHas kucnota): Rt = 1,01 mun, [MH]™ = 340,0.

IIpomexyTouHoe coeAMHEeHHEe 52: NS-uukno0yTua-N3-merun-2-okco-1,2-

AUTHAPONHUPUANH-3,S-AUKaApOoOKcaAMuU



T®Y (2 wmn, 26,0 wmmomnb) npobaBmsmn K 2-(6ensmnokcn)-NS-1ukino0yTHia-N3-
METUNMUPUANH-3,5-nukapbokcamuny (1,18 r, 3,48 mmonb), u cmech Harpesanu mpu 80°C B
TeueHue 1 4, a 3areM eine B TeueHne 20 MHH, IOCJIE YEro OCTABJIIM €€ IS OXJaKIAEHHUS U
BBINAPHUBAJIN B BaKyyMe C IOJIyYEHHEM CEpOro TBEPIAOro BellecTBa. HeouuIneHHbIH MpPOayKT
pactupanmu ¢ 3dpupoM (5 M) u cobupanu NPOAYKT (PUIBTPOBAHHEM C MOy4eHHeM NS-
K00y TUI-N3-MeTHII-2-0KCcOo- 1, 2-nuruaponupuans-3,5-qukapobokcamuna (718 wmr, 2,88
MMOJIb, BBIX0J 83%) B Buzie 06€J0r0 TBEPAOro BEeIECTBa.

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,55 mun, [MH]™ = 250,0.

IIpomexyTouHoOE coeIUHEeHHe 53: 2-(bensunokcu)-NS-nqukaonponua-N3-

MeTHJINHPHANH-3,S-TuKapOoKcaMu

HN._O

' .
o}

Pearenter 2,4,6-Tpuxinopdennn-6-(6enzunokcn)-5-(merunkapoamonn)aukorusar (771
mr, 1,656 mmone), nuknonponanamut (327 wr, 5,73 mmounb), EtsN (461 mxi, 3,31 mmonb) u
DMAP (10,11 wmr, 0,083 mmonp) obObemussmu B 2-Meruirerparuapodypane (20 mu) u
Harpesaii 10 45°C B TedeHHWE HOYM, a 3aT€M pPEAKUMOHHYK) CMECh OXJKIAIA |
KOHLICHTPUPOBAJIM B Bakyyme. HeouyHIneHHBIH MPONYKT HAHOCHJIM HAa KapTPHUIDK CUJIMKAreJs
SNAP 50 r B wmunumanbHOM KkonmuecTBe JAXM wu smoupoBaiu cmecbro 5-50% (3:1
EtOAc:EtOH) B nmkiorekcane. Hapnexxamue (pakuuy KOHLEHTPUPOBAIU C TOJYYCHHUEM 2-
(Genzmnokcn)-NS-muknonponui-N3 -MeTHINHUPUANH-3, S-aukapookcamuna (485,22 wmr, 1,417
MMOJIb, BBIX0J 86%) B BH/I€ KPEMOBOIO TBEPAOIO BEIECTBA.

JXXMC (2 Mun, MypaBbuHas kucinora): Rt = 0,90 mun, [MH]™ = 326,3.

'H AMP (400 MI'y, CHCls-r) § mu™ 8.88 (d, J=2.7 T', 1 H) 8.72 (d, J=2.4 I', 1 H)
7.88 (ymup. s., 1 H) 7.32 - 7.50 (m, 5 H) 6.40 (br. s., 1 H) 5.62 (s, 2H) 2.87 -2.99 (m, 4 H) 0.82
-0.95(m, 2 H)0.57-0.70 (m, 2 H).

IIpomexyTounoe  coeauHeHue  S4: NS-nukaonponua-N3-metui-2-oxco-1,2-

AUTHAPONHUPUANH-3,S-AUKApPOOKCAMHU



2-(bensunokcn)-NS-nuknonponui-N3-MeTninupuand-3,5-nukapbokcamun - (485w,
1,491 mmosb) pacteopsiid B TOV (5 mn, 64,9 mmons) u Harpesamu 1o 90°C B Tedyenue 3 4, u
PEaKLMOHHYIO CMECh KOHLIEHTpUpoBaiu B Bakyyme. Ocratok nepemernnsainu B Et,O (20 mi) B
TeueHne 30 MHUH, a 3aTeéM OCTaBJBSUIM CTOSITb B TEUEHHE BbIXOAHBIX AHEH. [lomyudeHHbIl B
pe3yJibTaTe OCamoK coOupanu GUIbTPOBAHHEM C MOJy4eHHeM NS-IUKIonponui-N3-mMeTu-2-
okco-1,2-murunpomupunun-3,5-nukapookcamuna (364,9 mr, 1,474 mmonsb, Bbxoa 99%) B Buze
KPEMOBOI'O TBEPJIOTO BEILECTBA.

JKXMC (2 Mun, MypaBbuHas kucinora): Rt = 0,45 mun, [MH]™ = 236,2.

'H SIMP (400 MTI'y, IMCO-dg) & munu™ 12.79 (ymmp. s., 1 H) 9.41 (d, J=4.9 T'wy, 1 H)
876 (d,J=2.7Tu, 1H)8.44(d,J=3.7Tu, 1 H)8.19(d, J=2.7T'u, 1 H)2.76 - 2.87 (m, 4 H) 0.64 -
0.71 (m, 2 H) 0.51 - 0.57 (m, 2 H).

IIpome:xxyTounoe coennnernue SS: mpem-byrun-4-((S-(uuxiaonponuiaxkapéamon)-3-
(MeTnakap6amon)-2-oxkconupuaut-1(2H)-un)merna)-1H-0ens3o[d|Jumugazon-1-

KapOokcuaar

D!
@” Y

N

NS5-uuknonponun-N3-metui-2-okco- 1,2-auruaponupuans-3,S-aukapookcamun (192 mr,
0,815 wmmomb), mpem-Oytun-4-(runpoxcumernn)-1H-6en3o[dJumunaszon-1-kapbokcunar (184
mr, 0,741 mmonb) u 2-(tpubyrundochopanmnuaen)aneronutpun (612 mxiu, 2,334 MMoIb)
obpenuHsu B Tonyosie (3,7 MI), W PEaKUMOHHYK) CMECh HarpeBajid BO (IaKOHE s
MHKPOBOJIHOBOTO PEaKTOpa Ha 5 MJI B MEKPOBOJHOBOM peakTope Biotage Initiator mpu 120°C B
Teyenne 30 MuH. PIaKOH BO3BPAINAIM B MUKPOBOJHOBOM peaktop eme Ha 30 mun mpu 120°C.
J1o0aBJisii TOTIOJTHUTENBbHYIO TTopLuto 2-(Tpubytuidocdopanmnmien)aneronutpuia (428 Mk,
1,630 MMOJIB), 1 PEAaKLIMOHHYIO CMECh BO3BpAIAIM B MHKPOBOJHOBOH peakTop Ha 30 MUH mpH
120°C. PeakumoHHyI0 cMeCh HanuBaiu Ha Bomy (30 mu1) U sKCTparupoBanu stujanerarom (3 x
15 wmi). OObenuHEHHbIE OPraHWYECKHE YacTH MPOMBIBAIM PACTBOPOM XJIOPUAA HATPHS,
BBICYIIMBAIIM TPONyCKaHUEM uepe3 THApopoOHYyK (QPUTTY M BbINAPUBAIN B BaKyyMe C

MOJIy4YE€HHEM HEOUHIIEHHOro NnpoAaykTa. OCTaTOK HAHOCWIIM B JUXJIOpMETaHe Ha KapTpumxk S50 r
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cumkarenst SNAP u ounmmanu ¢udm-xpomarorpadueit Ha Biotage SP4, simroupyst cmecero 10—
70% (3:1 srunauerar:stanon)/nukinorekcad. [Tonydennsie B pesyibrare Gppakumu oObeauHsIIN
W BBbIIApUBAJIM B  BakyymMe ¢  T[OJy4eHHEM  mponykra  mpem-0ytun-4-((5-
(umknonpomnukapbamomn)-3-(meruiakapdbamonn)-2-okconupunun- 1 (2H)-nn)mernn)-1H-
6en3o[d]umunazon-1-kapbokcunara (91 mr, 0,195 mmonb, Bbixon 26,4%) B BUIE KOPUYHEBOTO
CTEKJIOBHHOTO  BEINECTBAa, KOTOPOE WCIHOJBb30BAJM B MOCHenyromeil peakuuu 0Oe3
JOTIOJIHUTEIbHON OUUCTKH.

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 1,03 mun, [MH]™ = 466,2.

IIpomexyTounoe coennHenue 56: mpem-byTni-4-((S-(qukaonponuakapdéamoun)-3-
(meTnakap6amoni)-2-oxkconupuaut-1(2H)-na)mernn)-1H-0ens3o[d|Jumugazon-1-

KapOokcuaaT
Hm
O,
N~
Bocl\;N X \g

NS-Hukno0ytuin-N3-merun-2-okco- 1, 2-nuruaponupuaun-3,5S-nukapookcamun (55 wr,
0,221 mmonb), mpem-0ytun-4-(rugpoxcumern)-1H-0en3o[dJumunazon-1-kapbokcunar (69 wr,
0,278 wmmonp) u 2-(tpudbyrundocpopanmnuaen)aneronurpun (0,182 wmm, 0,695 wmmodmb)
oovenuusiu B Todyosie (1,5 Mi), MU pEakMOHHYI0 CMECh HarpeBaJid BO (pIakoHE IS
MHKPOBOJIHOBOT'O PEaKTOpa €MKOCTBIO 5 MJI B MHKPOBOJIHOBOM peaktope Biotage Initiator mpu
120°C B teuenue 30 MuH. PeaklilmOHHYI0 CMeCh BO3BpAlllald B MHUKPOBOJIHOBOM PEakTop NpH
120°C nHa 20 muH. PeakuuoHHYO cMech HajmuBaid Ha Boxay (20 Mi1) W SKCTparupoBasv
stunaneratoM (3 x 10 mu). OObenuHEHHbIE OPraHUYECKHE YacTH TPOMBIBAIA PACTBOPOM
XJIOpU/Ia HATPUsl, BBICYIIMBAIH TMPOMyCKaHUEM depe3 runpodoOHY0 (pPUTTY U BBIAPUBAIU B
BaKyyMe C TOJIyY€HHEM HEOYHIIEHHOro mpoaykra. OCTaTOK HAHOCHJIIHM B JUXJIOPMETAHE Ha
kapTpumk 25 1 cwmkarenss SNAP wu ounmmanu ¢umiu-xpomarorpagueii Ha Biotage SP4,
smonpyst cmeceto 10-50% (3:1 sTmnmanerat:3TaHON)/UMKIOreKcaH. PeneBaHTHbIe (pakuuu
OOBEOUHIM W BBIMAPUBAIM B BaKyyMe€ C [ONYYeHHEM TMpoaykra mpem-0ytui-4-((5-
(umnknoOyTunkapbamonn)-3-(mernnkapoamon)-2-okconupuani- 1 (2H)-um)merwn)-1H-
6en3o[d]Jumunazon-1-kapbokcunara (54 mr, 0,113 mmonb, Bbixox 51,0%) B BUIE KOPUIHEBOTO
CTEKJIOBHHOTO BEIECTBA, KOTOPOE UCIOIB30BAN 0€3 JOMOJHUTEIbHON OUUCTKH.

JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 1,12 mun, [MH]™ = 480,2.

IIpome:xkyTouHnoe cOeHHEeHHe 57: 2,4,6-Tpuxaopdpenun-1-6en3ni-5S-

(MeTnaKapOamMon)-6-0Kkco-1,6-AurnaponupuAnH-3-KapoOKCHIAT



1-ben3un-5-6pom-N-merni-2-okco-1,2-puruaponupuans-3-kapobokcamun (2 r, 6,23
mmoib), Xantphos (0,360 r, 0,623 mmons), anerar namiaaus (0,070 r, 0,311 mmons) u Et;N
(1,302 mn, 9,34 Mmonb) OOBENMHSAIM B TPeXropiod kojde, oOOpyIOBaHHOH KamelbHOU
BOPOHKOH M KOHJIEHCATOPOM TOpPSIYEro OpoIIeHus ¢ 0apOOTepoM a30Ta Ha BEpXHEH YaCTH.
HobGassuiu tonyon (30 mu), u cmecy HarpeBanu npu 80°C B atmocdepe azora B TeueHue 20
MHH, 3aTeM JOOaBJsUTM MO KarusiM pactBop 2,4,6-tpuxnopdenundpopmuara (2,106 r, 9,34
MMOJIb) B Toiyosie (20 mu) B TeueHne 30 MUH, M HarpeBaHHE NMPOAOJDKAIM B TE€UYEHHE 2 .
Peaknmonnyto cmech pasbasimsuin EtOAc (50 mi) u npombiBaiu Bonoit (50 mi) U pacTBOPOM
xyopuzaa Hatpus (50 MuT), BBICYIIMBAJIHM U BBIAPHBAIN B BaKyyMe C TOJYyYE€HHEM OpPaHKEBOTO
Macna. 3to macio pacteopsuta B JIXM (10 mut) 1 HAaHOCHJIN Ha KOJIOHKY 50 T CUJTUKAresisi, 3aTeM
smonpoBamn cMechto  0-50% EtOAc/umknorekcan, u ¢pakuum, coaeprKamie IMPOAYKT,
BBINAPHUBAJIHM B BaKyyMe ¢ nonydeHueM 2,4,6-rpuxnopdenmn- 1 -6en3un-5-(mernnkapoamon)-6-
okco-1,6-murunpornupunun-3-kapookcmnara (2,52 r, 5,41 mmonb, Beixon 87%) B Buzme OekeBoro
TBEPJIOTO BEIIECTBA.

YKXMC (2 Mun, MypaBbuHas kucnota): Rt = 1,36 mun, [MH]™ = 465, 467.

'H AMP (400 MI'n, CHCl3-r) & mus™ 9.32 (ymrmp. d, J=4.4 T, 1 H) 9.20 (d, J=2.7 Ty, 1
H)8.58(d,J=2.7T'u, 1 H)7.30-7.50 (m, 7 H) 5.29 (s, 2 H) 3.01 (d, J=4.9 'y, 3 H).

IIpome:xxyTouHoe coeqnuHeHue S8: S-BpoM-2-MeTOKCHHUKOTHHOMJIXJIOPU

Cl 0]
I\
N

Z Br

5-Bpom-2-MeTOKCHHUKOTHHOBYIO Kuciotry (15 1, 64,6 MMonb, UMeeTcs B NPOAAKE,
Hanpumep, ot kommaHuu Apollo Scientific) cycnenamposamn B JXM (100 mi), a 3arem
nobasysun okcamurxiopun (16,98 min, 194 mmons), a 3atem IM® (5,01 mi, 64,6 MMonb), u
CMeCh nepeMeInnBaiy B TeueHne 18 4 npu k. PacTBOpuTeh BRIMApUBAIN B BAKYYME, U OCTATOK
cHoBa pactBopsud B JIXM (100 mutr) u BhIMApUBaIH IO CYyXOrO COCTOSIHUS C MOJyYeHUEM 5S-
Opom-2-merokcuHMKoTHHOMIXIIopuaa (16,33 r, 65,2 mmonb, Beixox 101%), koTopslii cpasy

HCIIOJIB30OBAJIN B cneny}omef/i CTaauu.
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'H SIMP (400 MI'y, CHCl5-r) & man™ 8.49 (d, J=2.7 I'y, 1 H) 8.44 (d, J=2.4 I'y, 1 H)
4.06 (s, 3 H).

IIpomexyTouHoe coenuHenue S9: S-bpom-2-meToxkcH-N-MeTHIIHHKOTHHAMH

I
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5-bpom-2-meTokcuHukoTuHomwxJjopun (16 r, 63,9 wmMMoab) pacTBOpsiii B 2-

metunrerparunpodypane (100 mia) u modasnsu EtsN (8,90 mu, 63,9 MMOJb) ¢ MOCTIETYOIIHM
nobasiennem meranamuua (31,9 Mo, 2M B TI'®, 63,9 MMoONb), U CMeCh TepEMENIMBAIUA B
Te4YeHue 3 49 NpHU KT, 3ateM nodasysuiu ee kK Boae (200 mi) u skcrparuposanu EtOAc (200 mu).
Opranudeckuii CJIOH TPOMBIBAIN PacTBOpOM xJjopuma Harpus (200 M), BBICYIIMBAIH H
BBINAPHUBAJIHM B BAKYyMe€ C MOJy4eHHEM S5-OpoM-2-MeTokcu-N-MeTrnHukotnHamuzaa (14,8 r, 69,4
MMOJIb, BBIX0 95%) B BUIE€ CBETIIO-KENTOrO TBEPAOTO BELIECTBA.

JKXMC (2 mun, nipu BeicokoMm pH): Rt = 0,83 mun, [MH]" = 245,1, 247,1.

'H AMP (400 MI'y, CHCls-r) § mu™ 8.62 (d, J=2.4 ', 1 H) 8.29 (d, J=2.4 I', 1 H)
7.80 (ymup. s., 1 H)4.09 (s, 3 H)3.02 (d, J=4.9 'y, 3 H).

IIpomexyTouHnoe COeMHEHHe 60: byTnia-6-merokcu-S-

(MeTHIKAPOAMOHNJI)HUKOTHHAT
X
P

(9,9-Numerun-9H-kcanten-4,5-nuun)ouc(nupenunpochun) (2,479 r, 4,28 mmodb),
tprTiniamuH (18,58 1, 184 mmonb), nuanerokcunamaauii (0,962 g, 4,28 MmMonb) U 5-6pom-2-
metokcu-N-metrHukotuHamun (15 r, 61,2 mMmonb) odvemunsiim B S00 mnm RBF, 3arem
nobasmsimm M@ (100 mu) u 1-Oyrason (28,0 mu, 306 MMOJiB), W CMeCh NPOIYBAIH
MOHOOKCHJIOM yriiepozia B TedeHue 10 MHH, 1OCjIe 4ero MPUCOSAMHSIIN OaJIIOH, COAEp KAl
okono 1,5 mutpa CO, u cMmech ocraBnsuid Ha Houb npu 90°C. 3aTeM cMeCh OXJIAKIAlM,
pazbassuu Bomoit (500 M) u skctparupoBaiu EtOAc (2 x 500 mir). Opranudeckue BemiecTsa
npombiBaid Bomoi (200 mut), BBICYUIMBAJIM W BBINAPUBAIM B BaKyyMe, U MOJYYEHHOE B
pe3yJibTaTe YepHOe MACJIO OYHINAIHN XpoMmarorpaduei Ha KooHKe 340 r© CHITUKAreis, SJFOUPYs

CMECBIO 0-100% EtOAc/mmknorekcaH, c MOJIy4YE€HUEM OyTHII-6-MeTOKCH-5-
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(merunkapbamonnm)aukornHata (11 r, 41,3 mmonb, Bbxon 67,5%) B BUAE CBETIIO-KEITOTO
KPUCTAJUINYECKOTO TBEPJOTO BELIECTBA.

YKXMC (2 mun, nipu BeicokoMm pH): Rt = 1,04 mun, [MH]™ = 267,2.

IIpomexyTounoe COeJHHEHHE 61: Metu-6-meTokcH-S-

(MeTHJIKAPOAMOUJI)HUKOTHHAT

MoHookcua yriaepona Msrko OapOOTHpoBaiM dYepe3 cMech S-Opom-2-meTokcu-N-
metmHukoTuHamuaa (10,6 r, 43,3 mmons), Xantphos (1,502 r, 2,60 MMOJB), TPUITUIIAMHHA
(12,06 mn, 87 mmob), arterata namaaus (I11) (0,486 r, 2,163 mmonb) u metanoa (17,50 mu, 433
MMoJb) B JIM® (150 mi) mo mosyudeHHst B pe3ysbTaTe CYCIEH3UH JKENTO-3€JIEHOrO ILIBETA.
CyCHeH3MI0 BBIIEPKUBAIU TOJ OAaNIOHOM MOHOOKCHAA yriepona W Harpesamu n0 60°C B
teueHue 5 4. JKXMC nokaszana 3HauuTeapHOe konuuecTBo VB, mosToMy peakiuoHHYI0 CMeCh
BBIIEPKUBAIN B TedeHHne HOouH (16 u). 3areM peakMOHHYI CMECh OCTABIISUIN JUIS OXJIQXKIEHUS
no kr. PactBop pasbasnsmm Bomoi (300 mur) m skcrparmposamn EtOAc (3 x 300 mi), u
00BbEMHEHHbIE OPraHUYeCKHE BEIIECTBA MOABEPraau OOpaTHON 3KCTPAKLIMU B PACTBOP XJIOPHIA
Hatpust (3 x 100 wmu). OOpenuHeHHble opraHuyeckue BemecTtBa BoicymuBanu (Na;SO4) u
BBINAPUBAJIM B BaKyyMe C IOJy4YE€HHEM KOPUYHEBOIO TBEPAOro BeliecTBa. OCTaTOK pacTBOPSUIIN
B JIXM, Hanocwiu Ha KoNOHKY 340 r cumukarens Biotage SNAP u smroupoBanu CMeChro
ukjorekcan: EtOAc (20 -> 80%). @pakiuu, coaepkaiiie MpOaAyKT, BbIMAPUBAIA B BaAKyyMe C
MOJIYY€HHEM KEJITOTO TBEPAOTO BELIECTBA METHII-O-METOKCH-5-(MeTHIKapOaMOMT ) HUKOTHHATA
(4 1, 17,84 mmonb, Beixon 41,2%).

ITockonbky BbIXOA ObLT HMKE OKMIAAEMOTO, OCTATOUHBIM BOJHBIN CJIOW aHATU3UPOBAJIH
KXMC u oOHapyXKWiIH Copep’kaHue NOMOJIHUTENIBHOTO KOJMMuecTBa mponykra. [Tostomy 3TOT
cJoi momonHUTeNnbHO sKcTparupoBamn XM (3 x 100 mut), oObeaMHEHHBIE OpPTaHUYECKHE
BemiectBa BoicymmBau (NaySOs4) U KOHIEHTPUPOBAJIH B BakyyMme (B TE€UEHHE IIUTEIHHOTO
nepuona BpeMeHu, 4todnl yaanmuth JIM®). Bonubiii cioli eme pas ananmsuposain XKXMC u
OOHapY>KWIJIK, YTO OH OOJIbIE HE CONEPIKUT MPOAYKT. HeounIneHHbIi MpoRyKT U3 OpraHNYeCKOn
(asbl, MpenCTaBISIOMII COOOM KeNToe TBepAoe BelecTBO, pacTBopsutu B JAXM, nobasisiii B
kaptpumk cunmkaresisi SNAP (100 r) u amouposanu 20 — 80% EtOAc/nukinorekcan. @paxuum,
cofieprKalie MPOAYKT, BBIIAPUBAIN B BaKyyMe C IOJIyY€HHEM JKEJNTOrO TBEPIAOrO BELIECTBA

MeTUJI-6-MeTOKCHU-5-(MeTunkapbamonn)aukoTunara (1,9 g, 8,47 mmons, Bexon 19,59%).
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KXMC (2 mun, mypaBbuHas kucnora): Rt = 0,67 mun, [MH]+ = 225,1.

'H SIMP (400 MI't, IMCO-dg) & mnu™ 8.82 (d, J=2.2 'y, 1 H) 8.55 (d, J=2.4 'y, 1 H)
8.30 (yump. d, J=3.9T, 1 H)4.05(s,3 H)3.87 (5,3 H) 2.82 (d, J=4.6 I';, 3 H).

IIpomexkyTounoe coexuHenue 62:  Merua-S-(meTniakapoéamomni)-6-okco-1,6-

AUTHAPONHPHUAHH-3-KAPOOKCHIAT

Wonun watpust (4,88 r, 32,6 MMOIb) HOOABNANM K PAacTBOPY METHI-G-METOKCH-5-
(MeTunkapbamonn)aukorrHata (3,65 1, 16,28 Mmmonb) B anieronutpuiie (100 M), 1 3TOT pacTBOp
nepememuBaiy B TederHne 10 muH B atmocepe azora. obasnsnu no karwsim TMS-CI (10,40
w1, 81 MMOJIb), U PEAKLIMOHHYIO CMECh MMEePEMEIINBAIN NPU KT B TedeHue | 4. PeakmoHHYO
cmech racwim Bomod (100 mu), cMech maATh pa3 skcrparupoBanu cMmecbio JIXM/MeOH, u
O0BENMHEHHYI0 OPTaHUYECKYIO (ha3y BBICYIIHUBAIU HAJ THAPOGOOHON (GPUTTON U BRIMAPUBAIU B
Bakyyme. Heouunmennoe BemectBo pactBopsuii B JIXM, Hanocunu Ha kaptpumk 100 r
cunukarest SNAP u smouposanu cmeceto 0—-100% stanona B EtOAc. Hannexxamue ¢pakuun
BBINAPHUBAJIM B BaKyyMe€ M IOJYYIJIN JK€JTaeMbIi NMPOAYKT METHII-5-(MeTHIKapOaMouit)-6-0Kco-
1,6-nqurunponupunus-3-kapookcunar (1,5 g, 7,14 mmons, Bbxon 43,8%).

KXMC (2 mun, mypaBbuHas kuciora): Rt = 0,47 mun, [MH]+ = 211,1.

'H SIMP (400 MI't, IMCO-dg) & moms™ 10.25 (yump. s, 1 H) 9.55 (ymmp. d, J=4.4 I'ny, 1
H)8.63 (d,J=2.7Ty, 1 H)8.32(d,J=2.7Ty, 1 H)3.80 (s, 3 H) 2.82 (d, J=4.9 'y, 3 H).

IIpomexyTounoe  coenmHenue 63:  Bbyrua-5-(mermiakap6amon)-6-oxco-1,6-

AUTHAPONHMPUAHH-3-KapOOKCHUIaT

TMS-CI (15,84 mn, 124 mmonb) u #Hogun Hatpus (18,58 r, 124 mmonp) mobasnsm K

pactBopy OyTHi-0-meTokcu-5-(MermnkapOamonnm)HukoruHata (11 1, 41,3 wmmonp) B

2
aneronutpuiie (200 MIT) IpH KT, U CMeCh MEePEMEIIUBaI B TeueHne | 4, 3aTeM BbIapUBAIId B
BakyyMme, U ocrtatok pacnpenemsuin mexny EtOAc (200 mi) W HAChIEHHBIM PacTBOPOM
tuocyibdara Hatpus (200 mir). OpraHudeckuil CIOH MPOMBIBAIA PAaCTBOPOM XJIOpHIA HATPUS,

BBICYIIMBAJIM U BHIAPUBAIIN B BaAKyyMe C MoyydeHreM OyTui-S-(merunkapOamoni)-6-okco-1,6-
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OUTHApONUpUINH-3-KapOokcmnara (6,5 r, 25,8 mmonb, Bbixox 62,4%) B BHIE CBETJIO-KEJITOTO
TBEPJIOTO BEIIECTBA.

JKXMC (2 mun, nipu BeicokoMm pH): Rt = 0,66 mun, [MH]™ = 253 2.

IIpome:xxyTouHoe cOoelMHEeHHue 64: Metua-1-(3-merokcubeH3mn)-5-

(MeTuakap6aMmoun1)-6-okco-1,6-1uruaponupuanH-3-KapookcuaaT
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Mertun-5-(metrnkapOamoni)-6-okco-1,6-nurunponupuans-3-kapookcunar (580  wr,
2,76 mmonsb), 1-(6pommerin)-3-merokcudenson (0,580 mu, 4,14 mmons), kapbonat xanus (770
mr, 5,57 mmomnp) u IM® (5 min) nmepememuBanu npu 90°C B Teuenume 1 4. DTy cmech
npomeiBasu LiCl (20 mi), pacnpenensiin mexay EtOAc (40 mun) u Bogoii (40 mit), BomgHyHO (hazy
skctparupoBamn  EtOAc (2 x 40 wu), BeicymmuBanu Han ruapodobHON  dpurroit u
KOHLIGHTPUPOBAIA C TOJy4YeHHEM O€CHBETHOrO Macia. JTO BEIIECTBO  OYHINAIH
xpomarorpapueii Ha SiO; (xaptpumk Biotage SNAP 100 r, smoupys cmecero 0-100%
EtOAc/uuknorekcan). Hapnexxamue ¢(paxiun KOHLEHTPUPOBAIN C IMOJNydeHHeM MeTui-1-(3-
MeTOKCHOeH3mI)-5-(MeTunkapOamon)-6-okco- 1,6-quruaponupunus-3-kapbokcunara (683 wmr,
1,861 mmons, Beixon 67,4%) B Buae Oeoro TBEpAOro BEeIeCTBa.

KXMC (2 mun, mypaBbuHas kucsora): Rt = 0,91 mun, [MH]+ = 331,0.

'H AMP (400 MI'ty, IMCO-de) & mau™ 9.22 (yrmp. d, J=4.6 ', 1 H) 8.93 (d, J=2.7 I'ry,
1H)8.70(d,J=2.7Tu, 1 H) 7.27 (t,J=7.9 T, 1 H) 6.92 (m, J=1.7 'y, 1 H) 6.84 - 6.90 (m, 2 H)
530(s,2H)3.84(s,3H)3.73 (s,3H)2.83 (s, 3 H).

IIpomexyTounoe coexunenue 65: 1-(3-Merokcubensunna)-S-(MeTuakapoéaMmoun)-6-

0Kc0-1,6-TurnaponupuaANH-3-KAPOOHOBAasI KUCJIOTA

Mertun-1-(3-meTokcnbensmn)-5-(meTunkapoamMmon)-6-okco-1,6-TurugponupuanH-3-
kapOokcunar (670 mr, 2.028 mmodb), ruapokcun autus (146 mr, 6,08 mmons), 1,4-nuokcan (3
M) ¥ BoAay (3 M) mepeMernnBainy npu KT B TeueHne 30 muH. JloOaBisimu ykcycHyro kucioty (1
mit, 17,47 mmonb), u pactBop pacnpeneisum mexay EtOAc (20 mut) u Bogoii (20 mit), BOTHYIO

¢a3y skcrparuposamn EtOAc (2 x 20 wmu), BbicymuBanu Han runpodpoOHON ¢putToit u
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KOHLIEHTPUPOBAIU C TmojdydeHueMm 1-(3-meroxkcubenHsmn)-5S-(merunkapOamoni)-6-okco-1,6-
IUTUAPOTIUPUINH-3-KapOoHOBOH kucaoTel (641 mr, 1,824 mmonsb, Beixon 90%) B Buae Oenoro
TBEPJIOTO BEIIECTBA.

XKXMC (2 mun, mypasbuHas kucsora): Rt = 0,81 mun, [MH]+ = 317,0.

'H SIMP (400 MTI'ry, IMCO-dg) & mus™ 13.09 (yump. s, 1 H) 9.26 (yump. q, J=4.4, 4.4,
44Tu, 1 H)884(d, J=2.7Tu, 1 H)8.70 (d,J=2.4 T'u, 1 H) 7.27 (t, J=7.9 T'y, 1 H) 6.91 - 6.94
(m, 1 H)6.84-6.90 (m, 2H) 5.29 (5,2 H) 3.73 (s, 3 H) 2.82 (d, J=4.9 I'y, 3 H).

IIpomexyTounoe coenuHenue 66: bByrun-S-(meTunkapo6amonn)-6-okco-1-((1-To3uu-

1H-unpo0s-4-na)merni)-1,6-Auruaponupuant-3-kapoéoxkcuiar
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K pactBopy Oytmi-5-(meTmnkapbamoni)-6-okco-1,6-auruaponupuans-3-kapOoKcunaTa
(447 wr, 1,772 mmons) B IM® (11,8 mur) nobasinsim kapOonat kamus (490 mr, 3,54 mmonb) u 4-
(6pommerun)-1-rozun-1H-unmon (1033 wmr, 2,84 mmonp). Cmech mepeMelInBaid NPU KT B
TedyeHue 2 4. PeakimoHHyr0 cMmechk racuiu Bojoi (1,596 mi, 89 Mmonb) U HalMBajIM HA CMECh
Bonbl (100 M) M HACBIIIEHHOTO BOAHOrO pacTBopa xsopuna jutus (20 mu). Bonuywo ¢asy
sKcTparupoBan stuianeratoM (3 x 30 mi), u OoOBeNIMHEHHblE OPraHHMYECKHE BEIIECTBA
NPOMBIBAIM pacTBOpoM xJyiopuaa Harpust (10 M), BbICYIIMBAJM MNPONYyCKaHHEM uepe3
ruapodoOHYIO (PPUTTY U BEIAPHBAIK B BAKyyMe C MOJYyYEHHEM HEeO4YHIeHHOro npoaykTa (1,74
r). OcraTok HaHOCHJIU B AuXJjopMmeTaHe Ha kapTpumk S50 r cunukareiass SNAP u oummanu
¢mm-xpomartorpadueit Ha Biotage SP4, amoupyst cmecbto 20—100% >TunaneTaT/uKIoreKcaH.
PeneBanTHble (pakiuy OOBEOMHSIIA W BbIMAPUBAIN B BAKyyMe C TOJYYEHHEM OYHUINEHHOTO
NPOAYKTa OyTmi-5-(Metunkapboamon)-6-okco- 1-((1-tozmn- 1H-ungon-4-un)metmn)-1,6-
auruaponupunnH-3-kapookcunara (907 mr, 1,609 mmons, Bbixon 91%) B Bune Oenoro TBepaoro
BEILECTBA.

JKXMC (2 Mun, MypaBbuHas kucnora): Rt = 1,34 mun, [MH]™ = 536,1.

IIpome:xxkyTounoe coennnenue 67: 1-((1H-ungon-4-um)mernii)-S-(MeTuaKapoaMon)-

6-0Kxco-1,6-1MrHAPONUPHIANH-3-KAP0OOHOBAasI KHCJIOTA
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K pactBopy OyTtui-5-(mermnkapbamon)-6-okco-1-((1-ro3mi-1H-urnon-4-wn)merun)-
1,6-nurunpornmpunun-3-kapookcunara (821 mr, 1,533 mmonb) B cmecu meranona (1,703 mi) u
TI'® (3,406 mu), nepemernaHHOMy B atMocepe asora, nodapisiin kapOoHar nesus (3995 wmr,
12,264 mmonb) 3a onHy 3arpy3ky. PeakiimonHyto cmech nepememnsanu npu 70°C B TeyeHue 3
4. PeaklMOHHYI0 CMeCh KOHLIEHTPUPOBAIU B BaKyyMe, 3aTeM pa3dasisuiu 1,4-nuokcanom (1,703
mia). Cmecy nepememmsanu npu 70°C B Tedenue 4,5 u. PeakMOHHYIO CMeCh HAIMBAIH Ha
HACBIIEHHBbIN pacTBOp OukapOoHata Hatpus (30 mu1) U sKcTparupoBajiu >trianeratoM (3 x 10
wut). Bognwrii cnoii nogkucisuin 2 M HCI u skcrparuposanu stunaneratom (8 x 30 mu). ITocne
SKCTPAKLHUU B OPraHUYECKOH (haze OCTaBAJICS TBEPIbIH OCAIOK, KOTOPbIH OT(HHIBTPOBBIBAIU C
MOJIyYEHHEM HEKOTOPOro KOJMYECTBA HEOUHUIEHHOro mpoaykra (251 wmr). @uibTpar mocie
JOOYHUCTKH BBICYIIUBAJIH MPOMYyCKaHUEM dYepe3 TuApoGoOHYIO PPUTTY U BBIAPUBAIN B BAKyyMe
C TIOJIy4eHHEM KOpPUYHEBOTo TBepaoro Bemectsa (1065 mr). 3To TBepaoe BEIIEeCTBO PACTHPAIH
¢ a¢upom (30 mi1) 1 GUIBTPOBAIH C TIOJYYEHHUEM JTOMOJHUTENILHOTO KOM4YecTBa mpoaykra (539
Mr). DTOT OCTaToOK cycrnenanposamn B Boae (20 mu) u nosommmm no pH 4 2 M HCL. Cycnensuro
¢unbTpoBaNH, MPOMBIBAIN BOAOH (2 X 5 M) U nu3THIOBBIM >dupoM (2 x 10 mi). CoOpanHoe
TBepaoe BewmecTtBo (213 mr) cycnenaupoBanu B auxjopmeraHe (10 mu) m oObenuHsm ¢
NpPEAIIeCTBYIOIEH MapTuell  HEOUMIIeHHOro mnponaykra. OObEeANMHEHHYI  CYCIIEH3MIO
oOpabarbiBanu yJIbTPa3BYKOM, IPOAYBAJIM IOTOKOM Aa30Ta U BBICYIIMBAIM B BaKkyyMe C
nojiyueHueM koHeuHoro mnpoaykra 1-((1H-unnon-4-um)mernn)-5-(merunkapbamont)-6-okco-
1,6-puruaponupuanH-3-kapOoHOBOI KUCIOTHI (432 Mmr, 1,222 MMoib, Bbixon 80%).

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 0,77 mun, [MH]™ = 326,2.

IIpome:xkyTouHoe coeJHMHeHHe 68: Byruni-1-(2-¢grop-3-mernndensni)-5S-

(MeTnaKapOamMon)-6-0Kco-1,6-AurnaApPONHpUAHH-3-KapOOKCHIAT
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K nepeMelIaHHON CYCIIeH3UH OyTun-5-(Metunkapbamornn )-6-okco-1,6-
OUTUAPONTUPUANH-3-KapOokcunara (695,9 mr, 2,76 MMonb) u kapOoHaTa kamust (769,4 wmr, 5,57
MMoJib) B IM® (4 min) mpu kT nobasisun pactsop 1-(6pommerin)-2-¢rop-3-meTnndeH3ona
(607,4 mr, 2,99 mmonb) B JIMD (6 mur). Cmech mepeMemnnBaiy npu KT B atMocepe a3ora B
Te4eHne 73 9, MOCNe 4Yero pacmpenesisuii Mexay somou (20 mur) u sTmmaueratoM (25 mu).
Opranndeckyro a3y MNpPOMBIBAIM JOMOJHUTENbHBIM KOJIHYeCTBOM Boxmbl (20 ™), u

oObeMHEHHbIE BOAHBIE (ha3bl IMOABEPrajiu OOPAaTHOM HKCTPAKLUUU STHianeratoM (25 w).
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OOvenuHeHHble OpraHudeckne (aspl BBICYIIMBAIN (PUIBTPOBAHHEM 4Yepe3 KapTPUIK,
oOopynoBaHHbIl ruApoGOOHON (GpPUTTON, M PpPacTBOPUTENb BbINAPUBAIN B BaKyyMe C
MOJyYEHUEM CBETJIO-JKEJNTOr0 Macjia, KOTOPOe KPHUCTAJUIN30BAJOCh ITPH BBIACPKUBAHUU B
TEUeHHe HOYM C TIOJYyYEHHEM CBETJIO-XKENTOro TBEPAOro BEIecTBa. T1BepAoe BEIEeCTBO
OYMIIAJIH TOBTOPHBIM pPAaCTBOPEHHEM €ro B JUXJOpMeTaHe (MpHONU3UTENbHO S5 M) U
HaHeceHueM Ha kapTpumk S0 r cumukarenst SNAP, koropslit anmoupoBanu rpagueHToM 20—-60%
STHNALeTaTa B HUKJIorekcane. HeoOxonumpbie (pakiiy oObeINHSIIM U BbIIAPUBAJIH B BAKYYME C
TIOJIy4€HHEM JKEeJIAeMOro PONYyKTa B Bue Oesoro TBepaoro Bemectsa (958,7 mr).

JKXMC (2 MuH, MypaBbuHast kuciora): Rt = 1,26 mun, [MH]™ = 375.2.

IIpomexxkyTounoe coeHHeHHe 69: 1-(2-®rop-3-meTna06eH3NT)-S-

(MeTHaKapOaMONI)-6-0KCO-1,6-TUrHAPONHUPUAUH-3-KAPOOHOBASI KHCJIOTA

K mepememannomy pactBopy Oytiii-1-(2-dprop-3-metundensmn)-5-(MerumkapOamorn)-
6-okco-1,6-nurunponupuans-3-kapookcunara (953,7 mr, 2,55 MMonb) B CMECH alleTOHUTPHIIA
(10 mn) u TT'® (10 mum) B atMocdepe azora nodasisuu runpun autus (1,0 M Bogsslil pacTBop)
(5,1 M, 5,10 MMOTIB), 1 cMech IepeMeIlnBaiu Npu KT B TedeHue 2,5 4. Jleryuue BemecTsa
BBIAPUBAJIM U3 CMECH B BaKyyMe, U OCTaTOK BBICYLUIMBAJM B BaKyyMe, IOCJE€ YEro
pacripenensii Mexay 2 M BOZHBIM pacTBOPOM COJISTHOHN KUCOTHI (20 Mut) u stusnauerarom (150
M) [TBepHoe BEIeCTBO ObLIO MajopacTBOpUMBIM B obOenx (¢asax]. Bopnywo a3y
SKCTPArHpPOBAIM JOTMOJHHUTEIBHBIM KOJMYECTBOM STwiauerata (75 mi), u OObeIUHEHHBIE
opranuueckue (asbl IPOMbIBAIN BOAOH (20 MJI) M HACHIIEHHBIM PACTBOPOM XJIOpPHIA HATPHS
(30 mur). Opranuueckyro ¢a3y BbICYLIUBAIN (PUIBTPOBAHUEM Uepe3 KapTPHUIDK, 000PYIOBAHHBIH
ruapodobHOl GPUTTOH, U PACTBOPHUTENH BBHINAPUBAIHN B BakyyMme. TBepaAbIi OCTATOK JIBAXKJIbI
pactupamu ¢ meraHojoM (10 mur + 5 mut), U TBepAOE BELIECTBO BBICYIIHMBAIA B BaKyyMe C
TIOJIy4€HHEM JKEeJIaeMOro PONYyKTa B BUe Oesoro Teepaoro semecrsa (621,7 mr).

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,90 mun, [MH]™ = 319,1.

IIpome:xxkyTounoe COeJHHEHHE 70: Metua-1-(3-ruapoxkcudeH3mi)-5-

(MeTnaKapOamMon)-6-0Kkco-1,6-AurnaApOoNHpUAHH-3-KapOOKCHIAT



Mertun-1-(3-meTokcubensmn)-5-(meTunkapoamon)-6-okco-1,6-TurugponupuanH-3-
kapookcumar (0,990 r, 3,00 mmonb) oxnaxaamu g0 0°C B armocdepe N, T nobaBisuii 1o
karwsiM BBrs (15 mo, 1 M B IXM, 15 MMOJb), U pEaKLHMOHHYKO CMeCh MEePEMEIINBAIN B
teyenue 1,5 4. PeakumoHHyro cMmech racuiu Bomoi (30 mi), skctparupoaiu JJXM (2 x 30 mn),
3aTteM BOAHBIN cioi skctparupoBaimu EtOAc (2 x 30 mu). OObearHEeHHBIE OpraHHYECKUe CIOU
BBICYIIUBAIN HAJ rUAPodOOHON (PPUTTONH M KOHIEHTPUPOBAJIH C MOJydeHHEM 075 Mr JKeNToro
TBEPAOTO BelIeCTBA. JTO BEIIECTBO ouulinanu xpomarorpadueir Ha SiO, (xaptpumk Biotage
SNAP 50 r, smoupyst cmeceto 40-100% EtOAc/umuknorekcan). Hannexamwme ¢pakmim
KOHIIEHTPUPOBAJIN ¢ TONydeHueM MeTui-1-(3-runpokcuden3mn)-5-(MeTuinkapOamMorn)-6-0kco-
1,6-quruppormpunnn-3-kapookcunarta (473 wr, 1,346 mmonb, Beixox 44,9%) B Buae Oenoro
TBEPJOTO BEIIECTBA.

KXMC (2 mun, mypasbuHas kuciora): Rt = 0,74 mun, [MH]+=317,0.

'H SIMP (400 MTI'ty, IMCO-d) & mur™ 9.46 (br. s, 1 H) 9.23 (br. d, J=4.6 'y, 1 H) 8.90
(d,J=2.7Ty, 1H)8.70(d, J=2.7T, 1 H) 7.05 - 7.20 (m, 1 H) 6.65 - 6.76 (m, 3 H) 5.26 (s, 2 H)
3.78 -390 (m,3 H)2.82(d, J=4.9Ty, 3 H).

IIpomexyTounoe coegunenne 71: Merna-1-(3-(2-ruagpoxcudToKkcH)6eH3nI)-S-

(MeTuikap6aMmount)-6-okco-1,6-1uruaponupuanH-3-KapooKcuaIaT
I
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Mertun-1-(3-runpokcudensmn)-S-(MeTuikapoaMon)-6-okco- 1,6-TurugponupuInH-3-

kapOokcunar (450 wmr, 1,423 mmonb), 1,3-auokcan-2-oH (475 mr, 5,39 MMoib), kapOOHAT Kajwst
(600 wmr, 4,34 mmonp) u AM® (10 mur) HarpeBanu npu 90°C. PacTBop pacnpenessiiin MexXay
EtOAc (40 mn) u pactBopom LiCl (40 m), Bomayto dasy skcrparuposanu EtOAc (2 x 40 mi),
BBICYIIUBAIIN HaJ rUApodoOHONH PpUTTONH M KOHLIEHTPUPOBAIU C nodydeHneM 900 Mr >KenToro
Macia. ITo Macio ouninanu xpomarorpadueii Ha Si0; (kapTpumxk Biotage SNAP 10 r, amroupyst

cmeceto  0-100%  ((25% EtOH B EtOAc)/uukinorekcan). Hannexamue —¢paxiun

KOHLIEHTPUPOBAJIH c MOJyY€HUEM meTHi-1-(3-(2-ruapoKkcu3TOKCH ) OeH31I)-5-
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(MeTunkapbamonn)-6-okco-1,6-guruaponupunns-3-kapookcunara (446 wmr, 1,114  mmounb,
BBIXO7] 78%) B BHIe OECIIBETHOIO Macna.

KXMC (2 mun, mypasbuHas kuciora): Rt = 0,74 mun, [MH]+ = 361,1.

'H SIMP (400 MI'ti, IMCO-ds) & muu™ 9.22 (ymmp. q, J=4.9, 4.9, 4.9 ', 1 H) 8.94 (d,
J=2.7Tn, 1H)870(d,J=2.4Tu, 1 H) 7.25 (t,J=7.8 ', 1 H) 6.82 - 6.94 (m, 3 H) 5.30 (s, 2 H)
481 (t,J=5.6Tu, 1 H)3.95(t,J=5.0Tu,2H)3.84 (s,3H)3.69(q,J=5.3T1, 2H)282(d, J=4.6
I'u, 3 H).

IIpomexyTouHoOE coeUHEHUe 72: 1-(3-(2-I'mapoxcudTOKCH )0 H3MIT)-S-

(MeTHaKapOaMONI)-6-0KCO-1,6-TUrHAPONUPUANH-3-KAPOOHOBASI KHCJIOTA
|
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Metun-1-(3-(2-rugpokcusToKcH ))0eH3 1 )-S-(MeTnnkapoamon)-6-okco-1,6-
auruaponupuane-3-kapookcunar (440 wmr, 1,221 mmons), rugpokcun gutus (86 wmr, 3,59
MMOJIb), 1,4-nnokcas (3 M) u Boxny (3 M) mepemMeInrBaiy npu KT B Tedenne 1 yaca. JloGasmsnm
ykcycHyro kucioty (1 mu, 17,47 mMonb), u pactBop pacnpenemsuid mexay EtOAc (20 mn) u
Bojoi (20 mu), BomHyr (asy skcrparmposanun EtOAc (2 x 20 mu1), BeICyIIMBAIU Hax
ruapodoOHOl GpUTTON U KOHLEHTPUPOBAJIH C monyueHueM 1-(3-(2-ruppokcusToKCH)OeH3U)-
5-(metunkapOamomnn)-6-okco-1,6-qurunponupuanH-3-kapooHosast  kucinora (343 wr, 0,891
MMOJIb, BbIx01 73,0%) B Bue 6€0ro TBEpAOro BEIIECTRA.

KXMC (2 muH, mypaBbuHas kuciora): Rt = 0,66 mun, [MH]+ = 347,0.

'H SIMP (400 MI'ty, IMCO-d¢) & muu™ 9.27 (ymmp. q, J=4.2, 4.2, 4.2 T', 1 H) 8.85 (d,
J=2.4Tu, 1 H)871(d,J=2.4Tu, 1 H) 7.27 (t, J=7.8 'y, 1 H) 6.80 - 6.99 (m, 3 H) 5.30 (s, 2 H)
4.82 (t, J=5.5Tu, 1 H) 3.96 (xaxymutics t, J=5.0 I'u, 2 H) 3.70 (ABq, J=5.1 ', 2 H) 2.83 (d,
J=49T1, 3 H).

I[Ipome:xxkyTounoe coenunenne 73: Merui-1-(3-meTnadeH3m)-S-(MeTuaKap6amMoni)-

6-0xco-1,6-nuruaponUpUANH-3-KapooOKCHIAT

Metun-5-(metunkapOamoni)-6-okco-1,6-nurunponupuans-3-kapookcunar  (500,2  wr,

2,380 mmomb), 1-(6pommernin)-3-metundenson (0,354 mi, 2,62 MmMonb) u kapboHat kamus (140
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mr, 1,013 mmonp) nepemermmBaiu B 6e3BonHoM JIM® (10 mu) mpu kT B atMocdepe a3ora B
TedyeHue 4 4. PeakIMOHHYI0 CMeCh KOHLIEHTPUPOBAIM B BaKyyMe, 3aT€M PACIIPEIENIN MEXIy
Bomoi (20 mu) m stunanHTaroMm (20 mu). Bognyro a3y skcTparupoBaiu AOMOJHHUTEIBHBIM
KoJuecTBOM sTmianerara (2 x 20 mu), u oObenuHEeHHbIe OpraHuydeckre (a3bl BBICYIINBAIN
¢dunpTpOBaHNEM Yepe3 KapTpUIK, O0OpymoBaHHBIN ruapodobHoi ¢purroil. PacTtBopurens
BBINAPHUBAJIN U BBICYIINBAIM B BaKyyMe C MOJIyYEHHEM JKEJaeMOro MpOAyKTa B BUJE CBETJIO-
xentod cmonbl  (588,2 wmr). IlpoaykT uHCHOAB30BaIM B TOCHEAyIOIIEeH peakuuu Oe3
JOTIOJHUTENBHON OYUCTKH.

KXMC (2 mun, mypaBbuHas kuciora): Rt = 1,00 mun, [MH]+ = 315,2.

[Ipome:xxkyTounoe coennnenue 74: 1-(3-MerundeH3m)-S-(MeTHIKAPOAMONIT)-6-0KCO-

1,6-auruaponupuANH-3-KapoloHOBasi KHCJI0TA

Cwmecp metmi-1-(3-merunben3nin)-5-(merunkapbamMon )-6-0kco- 1,6- AuruAponupuInH-3-
kapOoxcunara (583,9 mr, 1,858 mmonp) u runpokcuna nutust (92,4 mr, 3,86 MMoIb) B cMecH
TI'® (10 M) u Boxwl (5,00 MiT) mepemennBamy Npu KT B atMocdepe aszora B TeueHue 16,75 u.
3arem cmech noakucisu 10 pH 0 2 M pactBopoM coisiHOM KuciaoTel (2 mut). JloGaBisiiu Boxy
(30 mu1), 1 mony4yeHHBbIH B pe3ysbTaTe OCTaTOK dKCTparuposanu stuiaueraroMm (20 mu). Crou
pasnensuii, ¥ BOAHBIA CJIOH SKcTparnpoBanyu stiianeratoM (2 x 20 mut). OpraHudeckue Ciiou
o0benuHsIN ¥ (QUIBTPOBATHM Yepe3 KapTPUIK, conmepkamui ruapodobHyro ¢Gputty, 3aTem
KOHLIEHTPUPOBaJIHN B BakyyMe. OCTaTok HaHOCUIHN Ha KapTpumxk 25 r cunmkarens SNAP B Buze
cycnensuu B stuinanerare. Ocasok, OCTABIIUICS HA KaApTPUIDKE CBEPXY, CHUMAIU U OCTABJISIIH
KaK 4acTh kejmaeMoro npoaykra. Kaprpumk snrouposanu rpaguertom 0—7,5% stanona (¢ 0,3%
YKCYCHOHM KHCJIOTHI) B 3THjanerate. HeoOxoqumbie (hpakiiuu 0ObEAUHSITN C TIOJNy4YE€HHBIM paHee
TBEPIAbIM BEINECTBOM, BBIMAPUBAINA M BBICYLIMBAIA B BaKyyMe€ C TOJYYEHHEM JKEJIAeMOTo
pOAyKTa B BUze Oeoro Teepnoro Bemectsa (355,4 mr).

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,88 mun, [MH]™ = 301,2.

IIpomexyTouHoOE coeIUHEeHHUe 75: Metui-1-(2-¢prop-S-merundensni)-S-

(MeTnaKapOamMon)-6-0Kkco-1,6-AurnaApOoNHpUAHH-3-KapOOKCHIAT



2-(bpommerun)-1-prop-4-metundenson (412 mr, 2,027 MMoJb) 100aBIsUIA K PACTBOPY
MeTuI-5-(MeTunkapbamon)-6-okco-1,6-muruaponupunus-3-kapookcunara (426 wmr, 2,027
MMOJIb) M KapOonara kamusi (560 wmr, 4,05 mmons) B JJM® (15 mi). PeakunoHHyr cmech
OCTAaBJISIM Uil TIEPEMELIMBAHUA TPU KT Ha 2 4. PeakIMOHHYK CMeCh KOHLEHTPUPOBAIU B
BakyymMe u pacnpenemsuin mMexnay JAXM (20 mn) u Bomoit (20 mut). OpraHuveckwid Cion
KOHLIEHTPUPOBAIM B Bakyyme, HaHocwi B JAXM (3 mu) u ounmmanu xpomarorpaduei Ha
Biotage Isolera ¢ 25 r cumukarenss SNAP, wucnone3ys rpagueHt  0-60%
UKJIorekcan/stunanerar. Hagnexamue ¢pakiuun oObenIuHsUIN 1 KOHIEHTPUPOBAIH B BaKyyMe
¢ nojy4yeHreM npoaykta (310 mr) B Bune 6€10ro TBEpAOro BELIECTBA.

JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 1,00 mun, [MH]™ = 333,0.

IIpomexyTouHoOE cOeIUHEeHHe 76: 1-(2-®Top-S-meTundeH3ni)-5S-
(MeTHaKapOaMoOnI)-6-0KCO-1,6-TUrHAPONNPUAHH-3-KAPOOHOBAsI KHCJIOTA
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Mertun-1-(2-¢pTop-5-mernndensun)-5-(MeTnnkapdamont)-6-0kco- 1,6-TUruAp OnUPUINH-
3-kapbokcunar (310 mr, 0,933 mmonb) pactBopsuiun B cmecu TI'® (4 mu) u Bomer (4 mu). K
pactBopy mobaensuin ruapokcun jmtus (44,7 wmr, 1,866 MMONbB), U PEAKLHOHHYIO CMECH
nepeMenuBai B TedeHne Houu npu KT. Jlobasmsuim 2 M Bognsiit pacteop HCI (1,399 mu, 2,80
MMOJIb), U TIOJIyYEHHOE B Pe3yJIbTaTe€ TBEPAOE BEIIECTBO NMPOMBIBAJIN BOAOH C MOJyYEHHEM
npoxykra (290 mr) B Bue 0eoro TBEpAOro BEIIEeCTBA.

JKXMC (2 Mun, MypaBbuHas kucinora): Rt = 0,89 mun, [MH]™ = 319,0.

IIpomexyTounoe coenuHenue 77: S-Bpom-N-merun-1-(4-meTnabensun)-2-okco-1,2-

AUTHAPONHPHANH-3-KapOoKcaMu

K pactBopy 5-6pom-N-merun-2-okco-1,2-nurunponupuans-3-kapookcamuna (136 wr,

0,589 mmonp) B meraHone (1 mu) nobasmsuin kapOonar kanus (285 wr, 2,060 mmonb) u 1-
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(6pommetwn)-4-metundenson (327 mr, 1,766 mmons). Cmech Harpesanu 1o 65°C u HaMBau Ha
Bony (10 mur). Ilpomykr skcrparupoBanmu stminaneratom (4 x 10 mn). OObenuHEHHBbIE
OpPraHUYECKHE BEINECTBA IPOMBIBAIN pPacTBOpOM xJjopupa Hatpust (10 mir), BbICyIIMBaNIu
nponycKkaHueM dyepe3 TuapopoOHyr0 (PUTTY W BBINAPHBAIM B BaKyyMe C HOJIyYeHHEM
HEOYHIIeHHOro npoaykra (414 wmr). OCTaToK HAHOCHJIM B JUXJIOPMETaHEe U OYHUINAIU (hJIdLI-
xpomarorpadueii Ha Biotage SP4, smoupyst cmecbto 15-75% sTunaneTaT/UHUKIOTeKCaH.
PeneBanTHble (pakiuyu OOBEOVHSIIN M BBIMAPUBAIN B BaKyyMe C MOJYYEHHEM OYHUINEHHOTO
nponykra S-0pom-N-meTui-1-(4-mMeTundensmn)-2-0kco- 1,2-iuruaponupuans-3 -kapOokcamuaa
(120 wmr, 0,358 mmoub, Beixon 60,8%) B Buae 0€10ro TBEPIOTo BEIIeCTRa.

JKXMC (2 Mun, MypaBbuHas kuciiota): Rt = 1,04 mun, [MH]™ = 335,0, 337,0.

IIpomexyTounoe coenunenue 78: S-Bpom-N-merun-1-(3-mernadensun)-2-okco-1,2-

AUTHAPONHPHANH-3-KapOoKcaMu

1-(bpommeruin)-3-metundenson (0,263 mu, 1,948 mmomnb) nolaBisi K CyCHeH3UH S-
Oopom-N-meTmn-2-okco-1,2-nurunponupuans-3-kapookcamuaa (300 wmr, 1,298 wmmomb) u
kapOonata kamus (359 mr, 2,60 MMoinp) B MeTanouse (4 mit). PeakinoHHYI0 CMeCh HarpeBasiu 70
65°C B TeueHue 2 4, MOCie 4ero A0OABISUIM JOMONHUTENbHbIE KojudecTBa 1-(Opommern)-3-
mermnOensona (0,263 mu, 1,948 mmonb) m kapbonara xamust (359 wr, 2,60 Mmonb), u
peakIMOHHYI0 cMech HarpeBanmu a0 65°C eme B TeueHue 1 4. PeakiuonHyro cmech
pacnipenensiii Mexny dTwinaneratom (20 mut) u Bomoi (20 M), W OpraHUYECKHH CJIOM
npoMbIBaIM BOAOH (2 X 20 mut). DTO BEIIECTBO MPOMYCKAIN uepe3 rHapodoOHyr GpUTTY, U
PacTBOPUTEND YIASUTN MPH MOHWKEHHOM JaBjieHuH. [1oydeHHOe B pe3yJIbTaTe JKEJNITOe Macio
pactBopsui B JIXM u ounmanu ¢uam-xpomarorpadueil Ha kojoHke 25 T cunukarens Biotage
SNAP, wucnone3yst rpagueHt 0-70% nwmkimorekcan/stwnanerar. @pakuuu, copepkaline
NPOAYKT, OOBEAWHSUIN, W PACTBOPUTENb YOASLIN MpPH TOHMKEHHOM naBiieHuH. lIpomykr
OCTaBJSIM HAa HOYb JUIA BBICYIIMBAHUS B BAaKyyMe C NojJy4deHuem S-Opom-N-merwmn-1-(3-
METHIIOeH3MIT )-2-0KCOo- 1, 2-nuruaponupunuH-3-kapookcamuaa (205,8 mr, 0,614 MMoOib, BBIXOA
47,3%) B Buae 0enoro TBEPAOTO BEIIECTBA.

JKXMC (2 Mun, MypaBbiHas kuciiora): Rt = 1,05 mun, [MH]™ = 335,0 u 337,0.

IIpomexyTouHoe coeguHenune 79: S-bpom-N-merna-2-oxco-1-((1-tozua-1H-ungoa-

7-nn)meTnia)-1,2-IMruAponUpPUANH-3-Kapookcamug
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K pacrBopy 5-O6pom-N-merun-2-okco-1,2-nurunponupuans-3-kapbokcamuaa (300 wmr,
1,298 mmoub) B MeTaHouste (2,164 mn) mobapnsuin kapOoHat kajus (359 mr, 2,60 Mmounb) u 7-
(6pommerun)-1-ro3mi-1H-unmon (568 mr, 1,558 mmonb). Cmech HarpeBasiu 1o 65°C B oOrieit
CJIO)KHOCTH B Te4yeHue 5 4. PeakimoHHyro cmech racuiau Bonoit (1,170 mu, 64,9 mmonb) u
pactBopsuin B nuxyiopmerane (30 mut). PactBop mpombiBanmu Bomo# (20 mut), U BoaHyHO dasy
noaBepraigy oOpaTHOH 3KCTpakuy auxiaopmeraHoM (2 x 10 mir). OObenuHEHHbIE OpTaHUYECKHE
YaCTH BBICYIIUBAJIN MPOIYyCKaHUEM depe3 HapodOoOHYI0 (PUTTY M BBIIAPUBAIH B BaKyyMe C
NOJIy4eHHeM HeouuieHHoro mnpoxykra (700 wmr). IlpomykT HaHOCHIM B OUXJIOPMETaHE Ha
kapTpuk 25 r cwmkarenss SNAP u ounmmanu ¢umi-xpomarorpagueii Ha Biotage SP4,
amonpysl cMecbio 15-65% sTunaunerar/unkinorekcan. PeneBaHTHbIe (Qpakuuy OOBEOMHSUIA U
BBIIAPUBAJM B BaKyyMeé C TIIOJIy4€HHEM oOpamxkeBoro wmacia. OCTaTOK OMOJHUTEIBHO
BBICYIIMBAJIIN B BakyyMe C mojydeHuem S-Opom-N-merui-2-okco-1-((1-ro3un-1H-unnon-7-
wi)Metun)-1,2-aurunponupuant-3-kapookcamuna (326 mr, 0,570 mmodns, Berxox 43,9%) B Buzne
OPaHKEBOrO TBEPAOIO BEIECTBA.

JKXMC (2 mun, MypaBbuHas kuciiora): Rt = 1,22 mun, [MH]™ = 513,9, 515,9.

IIpomexxyTounoe coennnenue 80: NS-Ilukaonponua-N3-merni-2-okco-1-((1-To3u-

1H-unpoa-7-na)merui)-1,2-Aurnaponupuaun-3,5-AuKapooxkcaMmus

\_Nrs o

B cyxoii ¢h1akoH yIsi MUKPOBOJTHOBOT'O peakTopa n1odasisiiu S-6pom-N-MeTui-2-okco-1-
((1-to3un-1H-unnon-7-wi)merwn)- 1, 2-nuruaponupunuH-3-kapookcamun (297 mr, 0,577 Mmodb)
u Pd(OAc), (12,96 wmr, 0,058 mmonb) u pactBopsuin B Oe3BogHoM 1,4-nuokcane (3,849 mu).
HobGasmsiu Xantphos (33,4 mr, 0,058 mmonb) u nuknonponmwiamuH (81 Mk, 1,155 Mmonb)c
NOCJIENYOUNM no0aBeHneM nukobaapTokTakapoonmna (59,2 mr, 0,173 mmons). @nakoH cpazy
IepPMETUYHO 3aKPbIBAJM M HArPEBAJIU MPH MUKPOBOJIHOBOM OOJyueHHH B TeueHue 40 MHUH mpu
80°C. PeakumoHHyI cMech (UIBTPOBAIM Yepe3 LEJUINT, KOHLEHTPHUPOBAIU B BaKyyMe,
pactBopsuin B nuxyopmerade (30 mu) u mpomseiBau 2 M HCl (30 mu). Kucneri cnoit

sKcTparupoBaiim  auxjopmeraHoM (2 x 10 wmn). OObeguHEHHBIE OpraHUYECKHE YacTH
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BBICYIIMBAJIM TPONyCKaHHEeM depe3 ruapooOHyr0 (PUTTY U BBIIAPUBAIM B BaKyyMe.
Heounmennsiii ocratok (396 Mr) HaHOCHJIM B JUXJIOPMETAHE HAa KapTPUIK 25 TI' CHIIMKaresns
SNAP u ouumanu ¢mm-xpomarorpagueii Ha Biotage SP4, smoupys cmecbto 10-50% (3:1
STHJIALIETAT: 3TAHON)/IIUKJIOTeKCaH. PeneBaHTHble (pakiuy OOBEAMHSUIN W BbINAPHBAIH B
BakyymMe ¢  monydeHueM  NS-umknonpormi-N3-meruin-2-okco-1-((1-ro3un-1H-unnon-7-
wimMetun)-1,2-gurunponupuann-3,S-qukapookcamuaa (251 mr, 0.290 mmons, Beixox 50,3%) B
BUJIE OPAaHXEBOTO TBEPJAOrO BEIECTBA, KOTOPOE MCIONb30BAIN B MOCIEAYIOIINX XUMHUYECKUX
peakuusx 0e3 JOMOJHUTENbHOW OYUCTKHL.

JKXMC (2 Mun, MypaBbuHast kuciora): Rt = 1,09 mun, [MH]™ = 519,0.

IIpomexxkyTounoe coeJHHeHHe 81: Metua-1-((1H-unaazon-7-un)merun)-S-

(MeTnaKapOamMon)-6-0Kkco-1,6-AurnaponHpuAHH-3-KapoOKCHIAT
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DIAD (0,185 mu, 0.952 MmMounb) 100aBIsIM K CYyCIIEH3MH METHII-S-(MeTUiIKapOaMonn)-6-
okco-1,6-nuruaponupuanH-3-kapookcunmara (100 mr, 0,476 wmmonp), (1H-mrnason-7-
wi)Mmeranona (106 mr, 0,714 MMonb, UMeeTcst B Ipofiake, Harpumep, or komnanuu Fluorochem)
u tpudenmnpochuna (250 wmr, 0,952 mmonb) B Tomyone (4 mi). PeakumonHyro cmech
nepeMeInnBaiy npu KT B arMocdepe N, B Teuenue 1,5 4. JloGaBnsiim HOMONHUTENbHBIE YaCTH
(1H-unpazon-7-un)meranona (106 wmr, 0,715 mmons), DIAD (0,185 mn, 0,950 mmonb) u
tpudenunpocduna (250 mr, 0,953 MMOITB), U PEAKLIMOHHYIO CMECh MPOJOJIKAH MEPEMEIINBATh
NpU KT B TEUEHHE HOUYM. PEaKkIMOHHYID CMeCh KOHLEHTPHUPOBAIH C MOJyYEeHHEM
npuOIM3uTeNbHO 1,2 T HEOYMIIEHHOTO MPOAYKTA B BHUAE OPAHXKEBOIO Macja. JTO Macio
ounmanu xpomarorpadueir Ha SiO, (xaprpumk Biotage SNAP 10 r, smomus 0-100%
EtOAc/uuknorekcan) v MOJTy4YE€HUEM metui-1-((1H-unnazon-7-un)metun)-5-
(MeTunkapbamonn)-6-okco-1,6-guruaponupunis-3-kapdokcunara (76 mr, 0,167 MMOIIb, BBIXOA
35,2%) B BUZE CBETIIO-JKENITOrO Maca.

JKXMC (2 Mun, MypasbuHas kucnora): Rt = 0,80 mun, [MH]™ = 341,1.

IIpomexyTouHoOe coelMHEeHHue 82: 1-((1H-UHaa3on-7-un)mern)-S-

(MeTHaKapOaMONI)-6-0KCO-1,6-TUrHAPONNPUAUH-3-KAPOOHOBAsI KHCJIOTA
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Merun-1-((1H-unnazon-7-un)merni)-5-(mernnkapdamoni )-6-okco-1,6-
auruaponupuarH-3-kapookcunat (76 mr, 0,223 mmonb) pactBopsuid B 1,4-nuokcane (2 ).
HobGassiu Boxy (2 mu) ¢ mocienyromuM aobasiennem LiOH (11 wmr, 0,459 mmonb), u
PEAKLMOHHYI0 CMECh MEePEMELIMBAIN MPH KT B TeueHue 1,5 4. JIMoKcaH ynansiii B BakyyMme, U
OCTaTOK pacTlpenessuii Mexay sTunaneratoM U Hac. pactBopoM NaHCO;. Otnensimu BOaHbIN
cioit. Bonueiii cinoit mopkucisuin go pH S5 ykcycHod kucnoroit (4 wmi, 69,9 mMmonb) u
sKcTparuposaiy sTraneratoM (5 x 30 mir). OObeqUHEHHbIE OPTaHUYECKUE CIIOU BBICYLITHBAIIN
(Na;S04) u koHUHeHTpupoBamH C monydeHueM 640 Mr Oejoro TBEpAOro BeLIECTBA. ITO
BEIECTBO CHOBA pacTBOPsUIH B Boze (5 mur) u mosoawmnu no pH 5 2 M pacteopom HCL. 3arem
3TOT pAacTBOP SKCTParupOBAIM STWIALETATOM, M OOBEIUHEHHbIE OPTaHUYECKHE CJIOU
BeicymuBaiy (NaySO4) ¥ KOHLEHTPUPOBAIN € NOJy4eHHeM 544 Mr GeJloro TBEpIOro BEIIECTBA.
JTO BEIecTBO pacTBOPsIH B Boxe (¢ nodasnenuem HeOonbmux kojgudects JIMCO u MeOH st
COMOOUIM3aMN BCErO MaTepuana) U HaHocuian Ha konoHKy 30 r C18 ¢ obpamenHoii ¢pa3oil.
DTy KONOHKY »ioupoBain cmecbto 0-95% MeCN/Boma ¢ 0,1% MypaBbHHOH KHCIIOTOH,
ucrionb3yst 10 oObeMOB KOJNOHKM, U (pakuuy, copepikaline >KeJaeMbli MIPOAYKT,
KOHLIEHTPUPOBAJIU B BaKyyMe c MOJIyYeHUEM 1-((1H-unpazon-7-un)MeTui)-5-
(MeTunkxapbamonn)-6-okco-1,6-quruaponupunus-3-kapooHoBoi kuciaotsl (17 mr, 0,047 mmons,
BbIx07 21%) B BHze O€JI0ro TBEpIOro BEUeCTBa.

JKXMC (2 MuH, MypaBbuHas kuciota): Rt = 0,72 mun, [MH]™ = 327,1.

IIpomexxkyTounoe coenunenue 83: S-bpom-N-merna-2-okco-1,2-nuruaponupuany-3-

KapOokcamu

Metun-5-0pom-2-okco-1,2-muruaponupunuH-3-kapookcunar (2 r, 8,62 MMoIb, UMeeTCs
B nponaxe, Hanpumep, ot komrnanuu CombiBlocks) u 2 M pactBop metunamuna B TI'® (13 o,
26,0 MMOJIb) KUTISITHJIH C OOpaTHBIM XOJOOMIbHUKOM B atMocdepe N,. Uepes 4 u obOpaszoBancs
Oenbrii ocanok. JloGasmsanu TI'®, u pacTBOp KUIATHIN ¢ OOPaTHBIM XOJOAMIBHUKOM B TE€UEHUE

1 4. ToGasnsiu 2 M pactBop meTmnamuHa B TI'® (13 mut, 26,0 MMOITB), U PEAKIIMOHHYIO CMECh
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KUMSATHIN ¢ OOpaTHbIM XOJIOAWJIBHUKOM B TeueHHe 2 4. JloOaBmsinM JONOJIHUTENBHOE
konudecTBo 2 M pactBopa mermnamuHa B TT'® (22 mu, 44,0 MMONb), 1 PEAKLIMOHHYIO CMECH
KUNSATUIN € OOpaTHBIM XOJOAMJIBHUKOM B TeueHHe HOYM. PacTBOp KOHLIEHTPUPOBAIU C
HOJIyYEHHEM JKEITOrO TBEPAOrO BELIeCTBA. DTO BELIECTBO NEPEHOCWIM BO (DJIAKOHBI IS
MHKPOBOJIHOBOro peakrtopa 2 x 20 ma ¢ 2 M pactBopom merwnamusHa B TT'® (15 mi, 30,0
mmosib) U TT'® (15 mut), u oba pacrBopa HarpeBanu npu 80°C B Teuenue 1 4. CycneHsuro u3
NIEPBOTO MUKPOBOJIHOBOTO (hJIAKOHA KOHLIEHTPUPOBAIU U PACTUPAIU C AUSTHUIOBBIM 3(PHUPOM C
nojyueHueM  5-Opom-N-metun-2-okco-1,2-nurunponupuann-3-kapookcamunaa (880  wmr).
CycrneH3uro W3 BTOPOrO MHKPOBOJIHOBOTO (hJIaKOHA KOHLIEHTPUPOBAJIM U PACTHPAIU C
IVSTHIOBBIM 3(UPOM C TMOJYYEHHEM JOTOJHUTENIBHOTO KOJNUYECTBA S-0pomM-N-MeTHiI-2-0KCo-
1,2-guruppormpunms-3-kapookcamuna (880 mr).

JKXMC (2 Mun, MypaBbuHas kuciiora): Rt = 0,50 mun, [MH]™ = 231,0, 233,0.

IIpomexyTounoe coequHenune 84: S-bBpom-N-meTua-2-oxco-1-((1-tozun-1H-ungoa-
4-un)metnin)-1,2-1UruAponupUANH-3-Kapookcamug

N
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K pactBopy S5-Opom-N-merun-2-okco-1,2-gurunponupunus-3-kapookcamunga (300 wr,
1,298 mmonb) B Metanouse (2,164 mn) nobasisnu kapbonat kamus (359 wmr, 2,60 mmonb) u 4-
(6pommerun)-1-to3un-1H-unnon (568 mr, 1,559 mmonb). Cmeck HarpeBanu 10 65°C B TeueHue
2 4. PeakunoHHY0 cMech racuiu Boaou (1,170 mit, 64,9 MMOJIb) U pacTBOPSUTN B JUXJIOPMETAHE
(30 wmu). PactBop mpombiBanu Bomout (20 mut1), um BoaHyK ¢asy MOABeprajd OOpaTHOM
sKCTpakuuu auxjiopmeraHoM (2 x 10 mur). OObegUHEHHbIE OpraHMYeCKHe YacTH BBICYLITUBAIN
npornyckanueM uepe3 TuapooOHYr0 (pPUTTY W BBINIAPUBAIM B BaKyyMe C MOJyYeHHEM
HEOYHIeHHOro npoaykra (607 mr). OcTaToK HAHOCHIIU B AMXJIOPMETaHE HAa KapTPUIK 25 T
crnkarenst SNAP u ounmmanu ¢usu-xpomarorpadueii Ha Biotage SP4, smronpyst cmecbro 20—
100% sTunanerar/mukiorekcad. PeneBantHble Gppakiuu OObEIUHSIN U BBIIAPUBAIIA B BAKyyMe
c NOJy4YeHHEM 5-6pom-N-metun-2-okco-1-((1-ro3un-1H-uanon-4-um)mermn)-1,2-
auruaponupuane-3-kapbokcamunga (312 wmr, 0,546 mmons, Bbixon 42,0%) B Buzme Oenoro
TBEPJOTO BEIIECTBA.

JKXMC (2 mun, MypaBbuHas kuciora): Rt = 1,24 mun, [MH]™ = 513,9, 515,9.

IIpomexyTounoe coequnenue 85: NS-Ilukaonponui-N3-merua-2-okco-1-((1-To3ua-

1H-unpoa-4-na)merni)-1,2-nuruaponupuant-3,5-1ukapookcamm



B cyxoii (h1akoH At MUKPOBOJHOBOTO peakTopa no0asisiin S-0poM-N-MeTui-2-okco-1-
((1-to3un-1H-unnon-4-wi)metun)-1,2-quruaponupunus-3-kapookcamun (301 mr, 0.585 Mmosb)
u Pd(OAc), (13,14 wmr, 0,059 mmonb) u pactBopsuin B Oe3BogHOM 1,4-muokcane (2,5 mu).
HoGassiu  Xantphos (33,9 wr, 0,059 wmmonb), DMAP (143 wmr, 1,170 wmmonp) wu
mukstonporwiaamue - (82 wmkn, 1,170 mMMmonp) ¢ mochenyromuM  1o0aBJIEHUEM
nukobampTokTakapooruna (60,0 mr, 0,176 MMonb). DNakoH Cpasy TepMETHYHO 3aKPbIBAIUA U
HarpeBaj MPU MUKPOBOJHOBOM oOsyueHnn B Tederne 40 muH npu 80°C. PeakunoHHYIO cMech
¢unbTpOBANM uYepe3 LEJUTHT, KOHLEHTPHPOBAIN B BaKyyMe, pacTBOPsUIM B auxjopmeraHe (30
mu1) 1 npombiBasid 2 M HCl (30 mut). Kucneiii cioii sxkcrparupoBanu auxiaopmeraom (2 x 10
mi1). OOBbeOMHEHHBIE OPTaHUYECKHUE YaCTH BBICYIIMBAIH IMPOIYyCKAaHHEM 4epe3 THapodoOHYIO
¢bputTy U BeImapusaiu B BakyyMme. Heouniennsiit ocratok (361 Mr) HaHOCHIIM B AMXJIOPMETaHE
Ha KapTpumxk 25 r cunukarens SNAP u oummanu ¢uam-xpomartorpadueit Ha Biotage SP4,
smonpyss cmecbro 10-50% (3:1 »Tmnmanerat:3TaHon)/uukiorekcad. PeneBaHTHble (pakunuu
OOBENUHIN U BBINAPUBAIM B BAaKyyMe C IIOJNYYEHHEM SKEJITOr0 TBEPAOro BemecTBa N5-
rukstonponui-N3-metun-2-okco- 1 -((1-ro3un- 1 H-ungon-4-nn)merun)- 1, 2-nuruaponupuuH-
3,5-mukap6okcamuna (255 mr, 0,320 mmonb, Beixoa 54,6%).

JKXMC (2 mun, MypasbuHast kucnora): Rt = 1,10 mun, [MH]™ =519,1.

IIpomexxyTounoe coeguHenue 86: NS-nukaonponua-N3-merni-1-((3-merna-1-

To3W1-1 H-unnon-4-nin)mernit)-2-okco-1,2-nuruaponupuau-3,5-qukapooxcamMmug
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K pacTBopy NS-nuknonponuin-N3-MeTui-2-0kco- 1,2-auruAponupuant-3,5-

mukapbokcamuna (80 mr, 0.340 mmone) u (3-meTwi-1-ro3un-1H-unnon-4-un)meranona (161 wr,
0,510 mmoznb) B Todyone (2,267 mu) nobasmsmu Tpudenmnpocun (268 mr, 1,020 mmons) u
DIAD (198 wmxn, 1,020 mmonb). PeakoHHYI0 CMeCh MepeMelnnBaii Mpu KT B aTrMocdepe
azota. Jlo0aBisuii MOMONHUTENbHYO mopuuio (3-meTwi-1-ro3ui-1H-uanon-4-wi)meranona (90
mr, 0,285 mMmonb) B Buze cycnensuu B Tonyose (1 min). PeakunoHHy0 cMech nepeMeInnBaii B

teueHue 4 nueil. JloOaBmsu momonHuTenpHble nopuun TpudeHundocpuna (89 wmr, 0,340
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mmodb) 1 DIAD (66 Mk, 0,340 MMOJIb), M pEeaKIMOHHYIO CMECh IepeMEeLINBalu B TeueHue 1,5
4y, PeakumonHyro cmech HammBaiu Ha Boxy (30 mu). BomHyro ¢asy skcTparapoBaiu
stunaneratoM (3 x 15 mun), u oObenUHEHHbIE OpraHUYeCKHe BEIIeCTBA MPOMBIBAIN PACTBOPOM
xnopuna Hatpusi (10 wmJu1), BBICYLIMBAJNM TMPOMyCKaHHEM uepe3 THApOoPOOHYH (GPUTTY H
BBINAPUBAJIM B BAaKyyMe C IOJIy4EeHHEM HEOUHIEHHOro NMPOAyKTa B BHUJeE kenToro mMacna (1,376
r). DTO Macjio HaHOCWIM B AuxjopMmerane Ha kapTpumk SNAP (50 r) u ouumanu ¢dm-
xpomaTorpadueit Ha Biotage SP4, BITFOUPYS CMECHIO 0-50% (3:1
STHJIALIETAT: 3TAHOJ )/IMKJIOTeKCaH. PeneBaHTHble (pakuuu OObEAMHSIIA W BBIIAPUBAIUA B
BakyyMe ¢ mnoiydeHueM  NS-mukinonpornui-N3-meru- 1-((3-mermn-1-ro3un-1H-unnon-4-
WI)METWN)-2-0Kco-1,2-nuruaponupuant-3,5-aukapbokcamuna (61 mr, 0,097 MMonb, BBIXOA
28,6%) B BUIe 0€oro TBEPAOTO BEIIECTBA.

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 1,15 mun, [MH]™ = 533,3.

IIpomexyTounoe coennnenue 87: mpem-byTui-4-((S-(uukaonponuakapdéamoun)-3-

(MeTnakap6amon)-2-oxkconupuaut-1(2H)-un)merna)unaoiu-1-kapookcuiaar

DIAD (0,09 mi, 0.463 mmonb) nobaBisinu k cycreH3nu NS-mukionponun-N3-mMeTni-2-
okco-1,2-nuruaponupuans-3,5-nukapbokcamuna (50 wmr, 0,213 wmmone), mpem-OyTun-4-
(ruppokcuMeTH)MHAO0IHH- | -kapOokcunata (79 mr, 0,319 mmonb) u Tpudenundochuna (117
mr, 0,446 MmMouib) B Toayoste (2 mut). PeakiiMOHHYIO CMECh MepeMeInBajIi Mpu KT B aTMocdepe
N, B Teuenue 2 4. JoOaBNnsauM  AOTMOJHUTENBHOE  KOJUYECTBO  mpem-OyTui-4-
(rugpokcumMeTun)uHAoINH- 1 -kapOokcunara (79 wr, 0,319 mmons), DIAD (0,09 mna, 0,463
mmonib) u Tpudenmidochuna (122 mr, 0,465 MMOIB), U PEAKIIMOHHYIO CMECh MEPEMELTUBAH B
TedeHue 2 4. PEakIIMOHHYI0 CMECh NMEPEMEIINBAIN B TEYCHHE HOUH. PacTBOp KOHLIEHTPUPOBAIH
C TIOJIyYE€HHEM OpaHkeBoro mMacia (926 mr). 3to BemecTso ouniiany xpomarorpadueii Ha Si0,
(xaptpumk Biotage SNAP 100 r, osmowmpys cmeceto 0-100% EtOAc/umknorekcas).
Hannexamue dbpakuuu KOHLICHTPUPOBAJIU c MOJyYeHHEM mpem-0ytun-4-((5-
(uuknonpomnmikapbamon)-3-(MeTuiakapdamonn )-2-okconupunut- 1 (2H)-nn)mernn)uagonms- 1 -
kapOoxcunara (41 mr, 0.075 mmounb, Bexon 35,1%) B Buge GecuBeTHOro Macrna.

JKXMC (2 Mun, MypaBbuHast kucinota): Rt = 1,08 mun, [MH]™ = 467,2.

'H SIMP (400 MI', MeOH-d;) & mnu™ 8.83 (d, J=2.7 T'u;, 1 H) 8.47 (d, J=2.7 T'y;, 1 H)
7.60 -7.71 (m, 1 H) 7.14 (t, J=79T'u, 1 H) 6.73 (d, J=7.6 T'y, 1 H) 5.24 (s, 2 H) 4.00 (t, J=8.7



134

I'm, 2 H)3.14 (t, J=8.7T'u, 2 H) 2.93 (s, 3 H) 2.80 (tt, J=7.3,3.7 'y, 1 H) 1.56 (s, 9 H) 0.74 -
0.82 (m, 2 H) 0.58 - 0.65 (m, 2 H).
IIpomexyTounoe coennnenue 88: (+/-)-NS-uuxaonponua-N3-merni-2-oxco-1-(1-(1-

To3w1-1 H-ungon-4-un)3run)-1,2-auruaponupuaun-3,S-1ukapooxkcammua

NS-uuknonponmi-N3-metui-2-okco- 1,2-guruaponupuans-3,S-aqukapookcamun (53 wr,
0,225 mmonb), 4-(1-6pomatan)-1-ro3mn-1H-uanon (102 mr, 0,270 mmons), kapOoHat kamus (52
mr, 0,376 mmone) u JIM® (2 min) nepemermmBanu npu 90°C B TedeHue S 4, a 3aTeM B TEUSHHE
HOYH. OTtnenpHO NS-nuknonponui-N3-MeTun-2-okco-1,2-qurugponupuant-3,5-
mukapbokcamun (42 mr, 0.179 mmons), 4-(1-6pomsTtin)-1-ro3un-1H-urmon (102 wmr, 0,270
MMOJIb), KapOonat kanus (45,0 mr, 0,326 mmonb) u JAM® (2 mi) nepemermmanu npu 90°C B
tedyeHue 8 4. [TonmydeHHbIE B pe3ybTaTe CyCIeH3UH O0beaNHsIIH, pacnpenesuin Mexay EtOAc
(20 M) u Bomoit (20 mu), skcrparupoBamu EtOAc (2 x 20 M), BRICYUIMBAIN MPONYCKAHUEM
gyepe3 ruapooOHYI0 GPUTTY W KOHLEHTPUPOBAIU C TOJYYEHHEM OpPAHXKEBOrO Macia. ITo
BEIECTBO ouuinanu xpomarorpadueit Ha SiO; (xaprpumx Biotage SNAP 50 r, smoupys
cvechto  0-100% EtOAc/umknorekcan). Hapnexamue (¢pakuud KOHIEHTPUPOBAIH C
NIOJIy4€HHUEM 3KEJIaeMOro MpoaykTa (66 Mr) B BUE JKENITOro mMacia. 1o mMacio ouniania MDAP
(Bbicokuii pH, obwvem BBOma mpoOer 1 wmu, 1:1 JIMCO:MeOH). Hamnexamue ¢paxiuu
KOHLIEHTPUPOBAIU C monydeHuem (+/-)-NS-uuknonponun-N3-merui-2-okco-1-(1-(1-ro3un-1H-
UHIOJ-4-1n )3T )- 1, 2-nurunponupuann-3,5-nukapookcamuna (42 wmr, 0,071 MMoOIb, BBIXOA
31,5%).

JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 1,15 mun, [MH]™ = 533, 1.

IIpomexyTounoe coennnenue 89: mpem-byTni-7-((S-(uukaonponuakapdéamoun)-3-
(MeTnakap6amon)-2-oxkconupuaut-1(2H)-un)mernia)-2-merun-1H-6enso[d|umuaazon-1-

KapOokcuaaT
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DIAD (0,087 m, 0.446 mMounb) nobaBisiin K cycrieH3uu NS-muxnonponui-N3-meTni-2-
okco-1,2-nurunponupunni-3,5-nukapobokcamuna (50 wmr, 0.213 mmonw), mpem-OyTun-4-
(ruppoxkcumerun)-2-metin- 1 H-0en3o[ dJumunason-1-kapbokcunara (66,9 mr, 0,255 mMmonp) u
tpudpennndocpuna (117 wmr, 0,446 mmonb) B Todyode (2 miu). PeakumoHHyrO cMmech
nepeMeliuBany npu KT B atMochepe N, B TeueHue Houu. J[0OaBisuIM JOMONHUTENBHOE
xonudectBo DIAD (0,087 mn, 0,446 mmonb) u tpudenundocouna (117 mr, 0,446 mMmonsb), u
PEAKLMOHHYIO CMECh MepPEeMELINBAIN B TeYeHue 3 4. PeaklMOHHYI0 CMeCh KOHLIEHTPHUPOBAJIH,
Hanocw B JIXM u oummanu xpomarorpadueit Ha SiO, (xaptpumx Biotage SNAP 10 r,
smorms cmechro 0—100% EtOAc/umknorekcan). Hamnexamue Qppakuuyu KOHIEHTPUPOBAIH C
NOJIyYeHHEM HEOYHINEHHOTO MPOAYKTa. IJTOT NPOAYKT AONOJHHUTENbHO ouuimamn MDAP
(Beicokmii pH). Hannexxamue gpakunu oObeIHHSIIN C MOJYYEHHEM COSIMHEHUs], YKa3aHHOTO B
3arosioBke (14 mr, 0,029 mmosb, Beixox 13,7%).

JKXMC (2 Mun, MypaBbuHast kucnora): Rt = 1,07 mun, [MH]™ = 480,2.

IIpomexyTounoe coeguHenne 90: byrua-S-(Mernakapbamouni)-6-oxco-1-((1,2,3,4-

TeTPAruApoXuHOJIHH-8-HI)MeTH1)-1,6-AUrnaponupuaAnH-3-KapoéoKcuIaT

H
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DIAD (324 mkn, 1.665 MMomb) no0aBisiin K cycneH3uu OyTui-5-(MeTuiakapbamoni)-6-
okco-1,6-nuruaponupunus-3-kapookcunara (140 MT, 0,555 MMOJIb), (1,2,3,4-
TeTParuapOXUHOMNH-8-mi)Meranona (136 mr, 0,832 mmonb) u tpudenundocuna (437 wr,
1,665 mmonb) B Tonyose (3,7 mu). PeakunoHHYIO CMeCh MepeMelIBai Npu KT B atMochepe
a3ota B TeueHue | 4. PeakiuoHHyr0 cMmech HanuBaimu Ha Boay (30 mu), u BomHyw (asy
skcTparupoBamn sTwianeratoM (3 x 15 mi). OObenuHeHHbIE OpPraHUYECKHE BEIECTBa
NPOMBIBAIM pacTBOpoM xyopuaa Hatpuss (10 M), BBICYIIMBAIM MPOMYCKAaHHEM 4Yepes
ruapodobHyI0 QPUTTY W BHIMAPHBAIU B BaKyyMe C IMOJYYCHHEM HEOUHIICHHOTO MPOAYKTA B
Buze xenroro macna (1,3704 r). OTo Macino HaHOCHIIM B JUXJIOPMETaHE HAa KapTPUmIK 25 T
cunukareist SNAP u ounmmanu ¢isu-xpomarorpadueii Ha Biotage SP4, smonpys cmecbro 15—
75% sTrnauerat/uMkiIorekcaH. PeneBaHTHbIE Ppakiuy OOBEIMHSAIN U BBHIITAPUBAIN B BAKYYME C
NOJIy4eHHEM  OYHMINEHHOro  mpoaykra  Oytwmi-5-(mermnkapbamomnin)-6-okco-1-((1,2,3,4-
TeTPAaruAPOXUHOINH-8-WI)MeTHN)- |, 6-quruaponupuaun-3-kapobokcmwnara (112 mr, 0,248

MMOJIb, BBIX0[ 44,7%) B BUZI€ JKENTOrO CTEKJIOBUIHOTO BEINECTBA.
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JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 1,27 mun, [MH]™ = 3983
IIpomexyTounoe  coeaunenue 91:  5-(Meruakapéamounin)-6-oxco-1-((1,2,3,4-
TeTPAruApOXUHOJIHH-8-HI)MeTH1)-1,6-AUruaApoNnMpUAHH-3-KApOOHOBAsA KHCJI0TA
HN__0

2
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ByTtun-5-(merunkapbamonn)-6-okco-1-((1,2,3,4-reTparuipOXHHONIUH-8-1T)MeTHI)- 1 ,6-
auruaponupunrs-3-kapookcunar (104 mr, 0,262 mmounb) cycnenauposanu B 1,4-nuokcane (534
mkJ). Jlobasnsmu Boay (534 MKI) ¢ mociaenyrmuM aodaBjieHneM rugpokcuna jurus (15 mr,
0,626 MMOJIB), M PEAKLIMOHHYIO CMECh MEePEMEIINBAIN NPU KT B TeueHue 2,5 4. Jlobasmsumm HCI
(2 M, 0,313 M), ¥ pacTBOPUTENN BBINAPHUBAJIH B BAKYYME C MOJy4YeHHEM TpeOyeMOoro npoayKTa
5-(meTunkapoamoni)-6-okco-1-((1,2,3,4-reTparunpoXuHONNH-8 -1 )MeTin)-1,6-
IUTUAPOTTUPUINH-3-KapOOHOBOH KUCIOTHI (134 Mr) B BHIE KENTOrO CTEKJIOBUAHOTO BELIECTBA.
Tem He meHee, oOpaser nocne ounctku coneprkan LiCl. Pacuernas uncrora cocrasinsina 66% mno
Macce, 4TO MO3BOJIET MPEATIONOKUTD KOJTHMYECTBEHHBIH BBIXOJ.

JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,84 mun, [MH]™ = 342,1.

IIpomexyTouHoe coeauHeHue 92: 6-MeTokcH-5S-(MeTHIAKAPOAMONI)HHKOTHHOBAS

KHCJI0TA
| AN
=

Metun-6-merokcu-S-(Merunkapoamonn)HukoruHar (1,9 r, 8,47 MMonb) pacTBOpsH B
cmecu TT'® (16 mu) u Boasl (16 mu). HobGasnsiau ruapokeun jutust (0,223 1, 9,32 MMounb), U
PEaKIMOHHYI0 CMech nepeMemuBaiu B TeueHue 16 4 mpu kt. Jobasnsmu 2 M HCI (BomHbIi
pactBop) (4,66 mi, 9,32 MMoub), U obpa3oBajcs Oemblii OCAA0K, STOT OCANOK (HUIBTPOBATH H
NPOMBIBAIN JTOMOJHUTENBbHO cMecbto TI'®/Boma (40 wmu, 1:1). U ocrarok, u ¢unsTpar
aHamsupoBasu ¢ nomoupio JKXMC u 00Hapy kWM, YTO OHU CONEPIKAT MPOAYKT, MO3TOMY HX
koMOuHMpoBanu (pomeisass MeOH) 1 KOHIEHTPUPOBAIHM B BAKYyME C IOJYYEHUEM JKEIAEMOTO
NPOAyKTa 6-METOKCH-S-(MeTHIKapOaMONII)HUKOTHUHOBOH Kuciotel (2,84 r) B BHzme Oenoro
TBepaoro Bemectsa. [Ipenmnonaraemast yucrora obpasua cocrasisuia okoino 60% ¢ ocTaTouHON
maccoil 3a cuer Heopranumdeckoii mnpumecu (LiCl). Drto BemecTBo HCHONb30BAIA B

HEOYHNIICHHOM BUAEC B MMOCIICAYIOIUX PCAKIUAX.
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JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,54 mun, [MH]™ = 211,1.

IIpome:xkyTouHnoe coeJHMHeHHe 93: 2-Metokcn-N3-metna-N5S-((1S,25)-2-
MeTH/ILHUKJI0NPONUJI)IMPUAUH-3,5-AuKap0oKcaMua 1

IIpome:xxyTouHoe cOeIHHEeHHe 94: 2-Metokcu-N3-meTu-NS-((1R,2R)-2-

MeTHJILHKJIONPONHI)THPUANH-3,5-AuKapOoKcaMu

|
Hf!l o HN. o]

/O | RS |\
N~ N A Hl/
LY o Y

PactBop 6-MeTOKCH-5-(MeTHIKapOaMOMIT)HUIKOTHHOBOH KHCHOTHI (710 mr, 2,027 MMoOIB),
HATU (1002 wr, 2,63 mmons) u DIPEA (0,708 mu, 4,05 mmons) B IM® (6 Mut) nepemernnBaiu
B T€UCHUE S5 MHH, 3aTeM nobasmsum (+/-)-(Tpanc)-2-meTmnuukionponadamMud (159 mr, 2,229
MMOJIb). PeakImoHHyl0 cMech mepeMelmmBaii B TedeHne | 4 mpu KT. PeakunoHHy cMmech
pazbassuin EtOAc (30 min), a 3atem noGasisuiu Boay (30 mut), u ciiou pasaersuid. BonHbli cioit
JOTIONTHUTENBHO 3KcTparupoBamu EtOAc (4 x 20 M), BOIOHBIA CJIOH aHATU3UPOBAU H
OOHapy>KWJIK JIUIIb HEOONbLIOE KOJIMYECTBO MpoAykTa. OObEIUHEHHbIE OPraHUYECKHUE CIIOU
nonBeprajan oOpaTHOH dSKkcTpakuuu Boaow (2 x 10 mi) u pactBopom xjopuna Hatpus (10 M), a
3areM opraHuyeckyro ¢a3y BbicymuBand (Na;SO;) U KOHIEHTPUPOBAIM B BaKyyMe C
NOJIy4eHHUEM HEOYMIIEHHOTO MPOAYKTa. DTOT HMpoAykT pactBopsiin B XM M HaHOCHIM Ha
kapTpumk cuimkaresss SNAP (25 r) u ounmanu ¢udi-xpomarorpadueii SP4, smoupyst CMeChro
0-60%  (25%  EtOH/EtOAc)/umknorekcan. Hamnexxamwme — ¢pakumm — cobupamu  u
KOHLICHTPUPOBAJIM B BaKyyMe C IMOJIyY€HHEM HEOYHINEHHOro mpoaykra (+/-)-2-metokcu-N3-
MeTUI-NS-((TpaHC)-2-MeTHIILUKIION PO ) TUPUIUH-3, 5-nukapbokcamuna (695 wmr, 1,980
MMOJIb, BBIX0 98%. OObeHEHHOE TBEPAOE BELIECTBO MOIBEPTATH XHUPATBHOMY Pa3/IeICHHUIO.

AHaJIUTUYECKUN CrIOCO0:

Kononka: Chiralpak AD-H (250 x 4,6 mm)

Ckopoctb mioroka: 1 mi/mMuH

OO6napysxenue: Jlnonnas matpuna Y@ npu 280 uMm (mmpuna nonocs! 140 HM, cTaHmapt
400 uM mupuHa mosnocs! 100 HM)

IMopewxkHas dasza A: I'entan

IToneuwxuas ¢asa B: Ilponan-2-on

Hzokparngecknii ciocod — 90:10 nmonemwkHas (asa A : mogsuxHas ¢asa B

Bpewmst xpomarorpaduposanust —30 MuH
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IIpenapaTuBHLIi criocooO:

IToproroBka obpasua — Beck oOpaser pactBopstiin B 30 mut 3TaHoda ¢ 00pabOTKOM
YJIBTPa3BYKOM.

Kononka: Chiralpak AD-H (250 x30 mm, 5 MKM)

Ckopoctb noroka: 42.5 myi/muH (naBjenue 85 Gap)

OO6Hapy>xenue: Jlnonnas matpuna Y@ npu 280 uM (mmpuna nonocsl 140 HM, cTaHgapT
400 uM mupuHa monock! 100 HM)

IMonewxHas dasza A: I'entan

[Monewxuas ¢asa B: Ilponan-2-on

Uzokparudeckuii criocod — 90:10 monemkHas (asa A : mogsuxkHas ¢asa B

Bpewmst xpomarorpaduposanust —30 MUH

Pyunas nomaga 0,3 mi ¢ momornbto kianana Rheodyne.

@paxuun, comepkaline U30Mep, HMOUPYIOIIHNA NepBbIM, cobupanu B cocyne JropaHa
eMKOCTBI0 1 11 ¢ 12 muH n0 13 Mun. @pakuuy, copepxalue U30Mep, SJIOUPYIOLUIUI BTOPBIM,
cobupanmu B cocyne [ropana emkxocteto 1 n1 ¢ 14 muH no 16 muH. @pakumm u3oMepa
BBINAPUBANH 10 cyxoro coctostHust (Rotavapor, Temneparypa 6anu 30°C), a 3aTeM pacTBOPSIU B
sTaHone (3 X 4 MJI) U MEPEHOCHJIM B TOYHO B3BELIEHHbIN CTEKJSIHHBIN (puakoH Ha 20 mur. s
KOHEUHOTro xupaibHoro aHanuza BOYKX orbupanu obpazer 50 mki, u oObeauHeHHBIH 0Opasern
MIPOAYBaIH IMOTOKOM ra3a a30Ta 0 CyXOro coctosiHusi. KOHEUHbIN XUpalbHbIA aHAIU3 MOKa3all
99,3% XHUpaJbHO YUCTOTO H30MEPA, HJIOUPYIOIIEro NnepBbiM, 0 Y@ - 2-meTokcu-N3-meTn-NS5-
((1R,2R)-2-MeTHUILU KOOI ) TUPUAUH-3, 5-nukapbokcamuna (190 mr, 0,722 MMOJb, BBIXOX
35,6%).

JKXMC (2 MuH, MypaBbuHast Kuciora): Rt = 0,66 mun, [MH]™ = 264, 1.

XupajbHbIA aHAIU3 M30MEPa, SIFOUPYIOIEro BTOPhIM, MOKas3an npucytcTsre 3,1% (mo
Y®) uzomepa, 3IIOHPYIOLIEr0 IMEPBbIM, HA IMHUKE OCHOBHOIO H30Mepa ObUT HYETKO BHUIHO
«IIJIEYO», MOSTOMY TOYHO OLIGHUTH JOJI0 M30MEpa, SIIOUPYIOLIEro MEpBbIM, B o0Opasue ObuIo
HEBO3MOXKHO - 2-metokcu-N3-meTrnin-N5-((1S,2S)-2-MeTHIHKIoNpONHI ) TUPUANH-3, 5-
nukapookcamun (216 mr, 0,820 mmonb, Bexon 40,5%).

JKXMC (2 Mun, MypaBbuHas Kuciora): Rt = 0,66 mun, [MH]™ = 264, 1.

[Ipome:xxkyTounoe coenunenne 95: N3-metua-NS-((1S,25)-2-MeTHIHKIONPONHI)-2-

oKkco-1,2-guruaponupuann-3,5-gukapooxkcamMmu



Wonun sarpus (166 mr, 1,109 MMOb) A06ABIANM K PACTBOPY 2-MeTOKCH-N3-MeTHn-N5-
((18,2S)-2-MeTUILUKIONPOITIIT ) TUPpUANH-3, S-nukapookcamuaa (146 mr, 0,555 mmone) u TMS-
Cl (0,354 mun, 2,77 mMoib) B aueTOHUTpIIIE (3 MJI), U PEaKLOHHYIO CMECh NepEeMEIINBAIH TPU
KT B TeueHHe | 4. PeakumoHHYI0 CMeCh KOHLIEHTPUPOBAIM B BakyyMe u pactBopsuid B IXM (B
BUJI€ CYCIIEH3WH) ¥ HAHOCWIM Ha KapTpumk cuiukarens SNAP (25 r), koTopelil 3oupoBaim
cmecero  0-50% (20% MeOH/AXM)/IXM. JKenaemble ¢pakuuu OOBEAMHSIH |
KOHLIGHTPUPOBAJIA B BaKyyMe€ C IMOJIyUY€HHEM kenaeMmoro npoaykra N3-merun-NS-((18S,25)-2-
METUJILHKJIOTIPOITIIT)-2-0KCOo- 1, 2-nurunaponupuant-3, S-nukapbokcamuna (187 mr, 0,548 mmoub,
BeIX0 99%) B BH/I€ KOPUYHEBOTO TBEPJOTO BEIIECTBA.

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,54 mun, [MH]™ = 250, 1.

IIpomexyTounoe coennnenue 96: N3-metni-NS-((1R,2R)-2-meTunuuxiaonponun)-2-

oKkco-1,2-guruaponupuann-3,S-gukapooxkcamu

Wonun matpus (56,9 mr, 0,380 MMOJIb) 106ABIAIH K pacTBOPY 2-MeTokcu-N3-MeTun-N5-
((1R,2R)-2-MeTHILUKIION PO ) TUPUAUH-3, 5-nukapbokcamuaa (50 mr, 0,190 mmons) u TMS-
C1 (0,121 mu, 0,950 mmodb) B anteroHuTprie (1 MiT), U peaKIIMOHHYIO CMECh MePEeMEIINBaJIU MTPU
KT B TeueHHe | 4. PeakumoHHYI0 CMeCh KOHLIEHTPUPOBAIM B BakyyMe u pacTBopsuid B IXM (B
BUJI€ CYCNEH3UHM) W HaHOCHIU Ha KapTpumk 10 r cumukarenst SNAP, KOTOpbIi 310upOBau
cmecero  0-50% (20% MeOH/AXM)/IXM. JKenaemble ¢pakuuu OOBEAMHSIH |
KOHLIEHTPUPOBAJIA B BaKyyMe C MOJy4eHHeM kenaemoro mpoaykra N3-metmin-NS-((1R,2R)-2-
METUJILHUKJIOTIPOIII)-2-0KCOo- 1, 2-muruaponupuans-3,5-nukapbokcamuna (60 mr).  HMs-3a
JOTIOJHUTENBHON  MAacChl TPEArNoNiarajd, 4YTO TMPOAYKT 3arps3HEH HEOPraHUYeCKUMH
IpUMeCsMH, IpeanoaaraeMas uucrora 79%.

JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 0,54 mun, [MH]™ = 250, 1.

IIpomexyTounoe coegunenue 97: S-Bpom-1-(3-¢gropOensmi)-N-meruia-2-okco-1,2-

AUTHAPONHPUANH-3-KapOoKcaMu
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K pacrBopy 5-Opom-N-metun-2-okco-1,2-nurunponupuans-3-kapbokcamuna (150 wmr,
0,649 mmonb) B Meranose (1 mu) nobasmsuin kapOonat kaius (179 wr, 1,298 mmons) u 1-
(6pommetun)-3-propodenson (116 mki, 0,946 mmonb). Cmech HarpeBaiu 10 65°C. JloGaBmnsiiu
JOTOJHUTENbHYIO TOpuHi0 KapOonara kamust (90 wmr, 0,649 mmonb) u 1-(Opommerwn)-3-
dropbenzona (119 mki, 0,974 mMMob), U MepeMEIIUBAHUE MPOIOJIKAIU JOMOJHUTEIBHO B
TedeHue 2,7 4. PeakIMOHHYIO cMech racuim Boaou (585 Mk, 32,5 MMOIIb), KOHIIEHTPUPOBAH B
BakyymMe u HanmuBanu Ha Boay (15 mur). Ilpoxykr skcrparmpoBanu stuiauneraroM (10 mim) u
muxsiopMeTaHoM (3 x 10 mut U3-3a OTCYTCTBHSI pAaCTBOPHMOCTH B STHIIALIETATE). DTHIIAICTATHBIN
CJIOM TPOMBIBAJIM pacTBOpoM xyopuaa Hatpus (10 mur), BBICYIIMBANM TPOMYCKAHUEM Hepes
ruapodobuyro ¢ppurry u BemapuBanu B BakyyMme. K ocraTky moOaBnsiin (BBICYILIEHHBIE Ha
¢purre) wactu B JIXM, mociae dHero CHOBa BBINAPUBAIA B BaKyyMe C IOJNy4YeHHEM
HEOYMIIIEHHOTO npoaykra (286 mr). OcTaTok B CYyXOM COCTOSIHUM BBOAMJIM B AUXJIOPMETAH Ha
kaptpumke 25 r cuimkarens SNAP u ounmanu ¢usu-xpomarorpadueli Ha Biotage SP4,
amonpyst cMmecbio 15-75% stunaunerar/uukiorekcan. PeneBaHTHble (pakuuyu OOBEOUHSIN U
BBIMIAPUBAIM B BaKyyMe C IOJyYEHHEM OUHUIIEHHOro mponykra S-Opom-1-(3-¢propOensmi)-N-
MeTUII-2-0Kco-1,2-guruaponupunus-3-kapbokcamuna (135 mr, 0,398 mmons, Bbixon 61,3%) B
BHJIE O€JIOr0 TBEPOrO BELIECTBA.

KXMC (2 muH, mypaBbuHast kuciora): Rt = 0,96 muH, [MH]" = 338,9, 340,9.

IIpomexyTounoe coennmnenue 98: S-Bpom-1-((6-meToxcunupuanH-3-ua)MeTH)-N-

MeTHJI-2-0KC0-1,2-TuruaponupuanH-3-KapooKcaMug
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5-(bpommermn)-2-metokcunupuaud (144 mr, 0,714 mmonb) mobaBisiin K pacTBopy S-
O6pom-N-meTmn-2-okco-1,2-nuruaponupuans-3-kapookcamuaa (165 wmr, 0,714 wmmonb) ©
kapOonata kanmust (197 mr, 1,428 mmons) B IM® (5 mi1). PeakioHHYIO CMECh OCTaBIISLIIN ISt
NepeMEIINBaHUs MPH KT HAa HOYb. PEaKIMOHHYI0 CMEeCh KOHLIEHTPHUPOBAJIM B BAaKyyMe H
pactipenensiin - Mexkny AXM (20 mm) wu Bomoit (20 mm). OpraHudeckuil  pacTBOp
KOHIIEHTPUPOBAJHN B Bakyyme, HaHocwid B JIXM (3 mi) u ounmanu ¢umii-xpomarorpadueit Ha

Biotage Isolera ¢ 25 r cuwmkarenss SNAP, wucnons3ys rpagueHt  0-100%



141

uKiIorekcan/>tunanerar. Hagnexamue ¢ppakiuun oObenIuHsIIN 1 KOHIEHTPUPOBAIHA B BaKyyMe
¢ nmojy4eHueM npoaykra (152 mr) B Buzne 6€J10ro TBEpIOro BELIECTBA.
JKXMC (2 Mun, MypasbuHast kucnota): Rt = 0,83 mun, [MH]™ = 352,0 u 353,9.
IIpomexyTounoe coeJHHeHHe 99: Metna-1-(3-aneTnadensui)-S-

(MeTuakap6aMmoun1)-6-okco-1,6-1uruaponupuanH-3-KapookcuaaT

K pactBopy mermi-5-(MeTmikapbamoni)-6-0kco-1,6-Iuruaponupuana-3-kapOoKcuiaTa
(350 wmr, 1,665 mmons) B AM® (8,326 mur) nodasisuin kapOoHat kanust (460 mr, 3,33 MMonb) u
1-(3-(xnopmermnm)pennn)sranona (371 mxia, 2,498 mmonb). Cmech mepeMelnBail NpPU KT B
teuenue 1,3 4. JloGaBmsuu cnenyromyro nopuuro 1-(3-(xiaopmerwn)denmn)stanona (124 Mk,
0,833 MMosb), W TepeMeUIMBaHUE PEAKIMOHHOH CMeCH MpPOAOJDKAIM B TedeHue 3,75 .
PeaknnoHHy0 cMeCh HaJIMBAJId HAa HACBHIMIEHHBIA BOIHBIN pacTtBop xjopuna jutus (100 mur).
Boanyto a3y skcrparupoBanm stusaneratoM (4 x 20 mu). OObeanHEHHBIE OpPTaHUYECKHE
BEIECTBA MPOMBIBAJIN PACTBOPOM XJjopuaa Hatpus (10 mur), BRICYLIMBAIN MPONMYCKAHUEM Uepes
ruapodoOHyI0 PUTTY M BHIMAPHBAIU B BAKyyMe€ C IMOJYYEHHEM HEOUUIIEHHOTO IMPOAYKTa B
BUJIe OpaH)xeBOi cMoubl. OCTaTOK HAHOCWJIM B AUXJIOPMETaHE HA KapTPUIK 25 T' CUIIMKaress
SNAP u ounmanu Qusm-xpomarorpadueit Ha Biotage SP4, smoupys cmechro 15-75% (3:1
STHJIALIETAT: 3TAHON)/IIMKIOTeKCcaH. PeneBanTHble (pakuuu OOBENUHSUIN W BbIIAPUBAIN B
BaKyyMe C ToJiydeHueM mpoaykra (431 mr) B Bume OeCLBETHOM CMOJIbL. DTy CMOJIy PacTBOPSUIU
B sTruarerate (60 mMi1) u mpombiBaiu BoAoH (2 x 20 mut) u pacTBopoM XJyiopunaa Hatpus (20 m).
Bonnbiii cnoii momBepraiv OOpaTHOM 3KCTpaKIUM AHATWIOBBIM 3dupom (2 x 20 wm).
OObennHeHHbIE OPTaHUYECKHE CIION BBICYIIUBAIN MPOMyCKaHUEM depe3 ruipodoOHyo GpuTTy
U BBIIAPUBAIA B BAKyyMe C IOJydyeHHEeM MeTl-1-(3-aueTnnoensmn)-S-(meTuakapoamMmonn)-6-
okco-1,6-murunpomupunun-3-kapookcmnara (420 mr, 1,165 mmons, Beixon 70,0%) B BUAE
0enoro TBepAOro BELIECTBA.

JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 0,82 mun, [MH]™ = 343, 1.

IIpomexyTounoe coeguHenue 100: 1-(3-Aunernndensun)-S-(MeTuaxkapdéaMou.)-6-

0Kc0-1,6-TUrnApOoNupUANH-3-KAPOOHOBAasI KUCJIOTA



Merun-1-(3-anerundensnn)-5-(Metunkapoamomn )-6-0kco- 1,6-auruaponupuanH-3-
kapOokcunar (355 mr, 1,037 mmonb) cycnienaupoBaiu B 1,4-nuokcane (3,116 mi). JoGasnsau
Bony (2,116 mki) ¢ mocneayomum nodasieHueM rugpokcuna autus (62,1 mr, 2,59 MMmonb), u
PEaKIMOHHYI0 CMECh TiepeMeruBaiu npu KT B Teduenue 1 4. Jlobasmsumm HC1 (2 M, 1,295 mn), u
pacTBOPUTENN BBIMAPUBAJIM B BaKyymMe ¢ mojdydeHueMm tpedyemoro mpoxmykra 1-3-
(aueTnnben3mn)-S-(MeTuakapoamon)-6-o0kco-1,6-TuruaponupuInH-3-KapOOHOBOH ~ KHCJIOTHI
(503 mr) B Bune Genoro TBepaoro BemecTsa. Tem He MeHee, oOpa3el] Mocie OYHCTKU COIepIKall
LiCl. Pacuernas uucrora coctaBimsuia 67% MO Macce, YTO TMO3BOJISIET MPEATOIONKUTh
KOJINYE€CTBEHHBII BBIXONI.

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,72 mun, [MH]™ = 329,1.

IIpomexyTounoe coeaunenue 101: pau-byrni-S-(Mernakapéamon)-6-oxco-1-(1-

(MeTa-TOYHI)ITHN)-1,6-AUrHAPONUPHANH-3-KAPOOKCHIAT
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Bbytun-5-(merunkapbamoni)-6-okco-1,6-nuruaponupunus-3-kapookcunar (158 wr,
0,626 mmoib), 1-(1-6pomaTiin)-3-metundenson (197 mr, 0,990 mmonb), kapboHat kanus (172
mr, 1,245 mmonp) u JIM® (1,4 mu) nepemewmnBanu npu 90°C B Teuenue 1 4. JloGaBnsuiu
pacteop LiCl (20 mn), u peakumoHHyr0 cMech pactpenessuin mexxay EtOAc (40 mut) u Bonoit (40
mi1). Bonnyro ¢asy skcrparuposanu EtOAc (2 x 40 mu), u oObeAMHEHHBIE OPTraHUYECKHE CIIOU
BBICYIIUBAIN HaJ rUAPopoOHONH PPUTTON M KOHLIEHTPUPOBAIU C MOJYYeHHEM 299 MTI JKeNToro
Maciia. DTO BemecTBo ounmanu xpomarorpagueii Ha SiO, (xkaptpumk Biotage SNAP 25 r,
smonpyst cmecbro 0—-50% EtOAc/mukinorekcan). Hagnexame gppakuuy KOHLIEHTPUPOBAIU C
MOJTyYeHHEM pan-Oytun-5-(merunkapdamonn)-6-okco-1-((meta-ronywn)atun)-1,6-
auruaponupunane-3-kapookcunara (193 wmr, 0,469 mmonb, BeIxOn 74,9%) B BHIme Oemnoro
TBEPJOTO BEIIECTBA.

KXMC (2 mun, mypaBbuHas kuciora): Rt = 1,28 mun, [MH]+ =371,

IIpomexyTounoe coegunenue 102: pau-S-(Meruakapéamon)-6-oxco-1-(1-(mera-

TOJYHJI)ITHI)-1,6-TUrHAPONUPUANH-3-KAPOOHOBAsI KHCJI0TA



Bbytun-5-(merunkapbamoni)-6-okco- 1-(1-(mera-Tomyun)atin)- 1,6-TuruipOnupUINH-3 -
kapookcunar (200 mr, 0,540 mmonb), ruapokcun autus (39 mr, 1,629 mmonb), 1,4-quokcan (2
MJ1) ¥ BoAy (2 M) mepeMernnBaiy npu KT B Tedenue 1 4. JloGaBnsian ykcycHyro kucnoty (1 mo,
17,47 mmonb), u pactBop pacnpeneisuin meskay EtOAc (20 mut) u Bomoii (20 mut), BonHyO (aszy
skctparuposainn EtOAc (2 x 20 min), BICyIIuBaiiu Hax TuapodoOHOl GpUTTOH 1 BBICYIIUBAIH C
NOJIy4eHHueM pau-S-(mMermwikapboamonn)-6-okco-1-(1-(mera-Tomymn)sTun)-1,6- IuruAponupUIH-
3-kapbonoBoit kucnotrel (188 wmr, 0,538 mmonb, BbXOm 100%) B BUAe Oenoro TBEpPHOro
BEILECTBA.

KXMC (2 mun, mypaBbuHas kuciora): Rt = 0,94 mun, [MH]+ =315,

IIpomexyTounoe coeaunenue 103: pau-byrui-S-(mernakapéamon)-6-oxco-1-(1-

(opTo-TOTyN1)3TH)-1,6-IMrHAPONUPHANH-3-KAPOOKCHIAT
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Bbytun-5-(merunkapbamoni)-6-okco-1,6-nuruaponupunus-3-kapookcunar (300 wr,
1,189 mmons), 1-(1-6pomatui)-2-merundenson (670 mr, 3,37 mmonb), kapOoHaT kanus (329 mr,
2,378 mmonb) u IM® (4 mu) nepememuBanu npu 90°C B Teuenune 1 4. PeakmoHHYIO cMeCh
npombiBasi pactBopoM LiCl (20 muin) u pacnpenesnsiiu mexny EtOAc (20 mur) u Bonmoit (20 m).
Bonnyro ¢asy skcrparupoBanu EtOAc (2 x 20 mi), u oObenWHEHHbIE OPTaHUYECKUE CIIOU
BBICYIIUBAIM Haa ruaApodoOHON (pUTTON W KOHUEHTpUpOBAIHM ¢ mnonydeHHneM 790 mr
OpaHXEeBOr0 Macjia. JTO BEIIeCcTBO ouminanu xpomarorpaduern Ha SiO, (kaptpumk Biotage
SNAP 100 r, smoupys cmecbto 0-100% EtOAc/umknorekcan). Hannexamwme ¢pakm
KOHIIEHTPUPOBAJIN v MOJTyYeHUEM pau-oyTumi-5-(merunkapbamon )-6-okco- 1-((opto-
TONYWIN)3THN)- 1,6-muruaponupuauH-3-kapookcnnara (410 mr, 0,996 mmons, Beixox 84%) B
BHUie OECLBETHOTO Maca.

KXMC (2 mun, mypaBbuHas kuciora): Rt = 1,28 mun, [MH]+ =371,

IIpomexkyTounoe coeamnenue 104: pau-S-(Meruakapéamomns)-6-oxco-1-(1-(opto-

TOJYHJI)ITHI)-1,6-TUrHAPONHUPUANH-3-KAPOOHOBAsI KHCJI0TA



Bbytun-5-(merunkapbamonin)-6-okco- 1-(1-(opro-Tomymn)stin)- 1,6-auruaponupuans-3-
kapookcunar (410 mr, 1,107 mmonsb), ruapokcun jutus (82 wmr, 3,42 mmons), 1,4-nuokcan (3
m1) ¥ Boay (3 Mu1) mepemernnBaiy npu KT B Tedenue | 4. JloGasmismu ykcycHyro kucaoty (1 i,
17,47 mmonb), u pactBop pacnpeneisuin meskay EtOAc (20 mut) u Bomoii (20 mut), BonHyrO (aszy
skctparuposamn EtOAc (2 x 20 mut), u 0OBEJMHEHHbIE OPTAaHUYECKHE CJIOU BBICYIIMBATIH Ha
ruapodobHOI GPUTTON U KOHLEHTPHPOBAIH C TOJYYEHHEM pall-S5-(MeTHIIKapOaMouni)-6-0Kco-
1-(1-(opTo-Tomywmn)atun)-1,6-quruaponupuauH-3-kapOooHoBoi kucaoTel (438 mr, 1,254 Mmorb,
Berxoz 113%) B Bune GecLiBeTHOrO Maca.

KXMC (2 mun, mypaBbuHas kuciora): Rt = 0,92 mun, [MH]+ =315,

IIpomexxkyTounoe coeJHHeHHe 105: Bytni-1-(3-meroxkcubeH3nn)-S-

(MeTnaKapOamMon)-6-okco-1,6-AurnaponupuAnH-3-KapooOKCHIAT
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Bbytun-5-(merunkapbamoni)-6-okco-1,6-nuruaponupunus-3-kapookcunar (198 wr,
0,785 mmounb), 1-(1-6pommernn)-3-merokcudenson (0,165 mn, 1,177 mmosb), kapOOHAT KajHst
(220 wr, 1,592 mmone) u IM® (2 mn) nepememnBanu npu 90°C B Teuenue 1 4. PeakimoHHy0
cmechb npomeiBaii pactBopom LiCl (20 mu), pacnpenensiin mexxny EtOAc (40 mi) u Bomoit (40
M), 1 BoaHYHO (hasy skctparupoau EtOAc (2 x 40 mur). OObeaHEHHBIE OPTaHHYECKUE CIIOH
BBICYIIUBAIM Haa ruaApodoOHON (GpUTTOH W KOHLEHTPUPOBAIH ¢ monydeHHem 680 wmr
OpaHXEeBOr0 Macjia. JTO BEIIeCcTBO ouminanu xpomarorpaduern Ha SiO, (kaptpumk Biotage
SNAP 100 r, asmoupys cmecbto 0-80% EtOAc/mmknorekcan). Hamnexamwme ¢pakm
KOHLIGHTPUPOBAIA C TOJNy4YeHHueM OyTwi-1-(3-merokcndeH3mn)-5-(MeTrikapbaMom)-6-0Kco-
1,6-nquruppormpunns-3-kapbokcunara (266 wmr, 0,643 mmonb, Bbxon 82%) B BUAe Oenoro
TBEPJOTO BEIIECTBA.

KXMC (2 mun, mypaBbuHas kuciora): Rt = 1,15 mun, [MH]+ =373,

IIpomexyTounoe coequHenune 106: 1-(3-I'mapoxcudensun)-S-(MeTuakapdoaMoun)-6-

0KCc0-1,6-TUrnApONMpPUANH-3-KAPOOHOBAasI KUCJIOTA



Bbytun-1-(3-merokcubensmn)-S-(MeTunkapbdamon)-6-okco-1,6-qruruaponupuant-3-
kapookcunar (135 wmr, 0,362 mmoinb) B AXM (0,6 mn) oxnaxnpanu 1o 0°C B atmocdepe N, u
nobasnsm o karwsiMm BBr3 (1,8 mu, 1 M B IXM, 1,800 mmonb). Uepe3 2 4 peakLHOHHYIO
CMeCh TOJOrPeBaId A0 KT W A00ABISUIA JOMOJHUTENbHOE KojmuecTBO BBr; (1,8 mu, 1 M B
JAXM, 1,800 mmous). Tlocie MOMOTHUTENBHOTO MEPEMEIINBAHNS B T€YEHHE 2 9 PEAKIIMOHHYIO
CMEeCh racHJI METaHOJIOM (20 MIT) M KOHLEHTPUPOBAIU. DTy MPOLEAYPY IMOBTOPSUIN TPH pasa C
MOJy4YEeHUEM HEOUHULIeHHON 1-(3-rugpokcudensnin)-5-(merunkapdamon )-6-okco-1,6-
OUTUAPONTUPUANH-3-KapOoHoBo# kucnotel (157 wmr, 0,390 mmons, Beixoxm 107%) B BHIE
OPaHKEBOTO TBEPAOIO BEIECTBA.

KXMC (2 mun, MmypaBbuHas kuciora): Rt = 0,66 mun, [MH]+ = 303,

[IpomexkyTounoe coeguHenue 107: NS-nuxiaonponmia-1-(3-ruapoxcudenszun)-N3-

MeTHJI-2-0KC0-1,2-1urugponupuauH-3,5-auKkapookcamun

1-(3-I'mapoxcuben3nn)-5-(meTunkapoamom )-6-0kco- 1, 6-AuruaponupuIHH-3-

kapOonoByro kucnorty (158 mr, 0,392 mmons), HATU (222 wmr, 0,584 mmons), DIPEA (0,28 mu,
1,603 mmoub), nuknonponadamut (0,054 mu1, 0,784 mmoinb) u JIM® (2 mi1) nepeMeInnBaiu npu
kT B atmMocepe N, B Teuenne 1 4. Jlobapnsau pacteop LiCl (20 mi), 1 peaklMOHHYK CMECh
pacnpenensin Mexxay EtOAc (20 mut) u Bomoit (20 mut), BonHyo a3y skcrparuposaiu EtOAc
(2 x 20 mu1), 1 OOBENMHEHHBIE OPTAHUYECKHE CJIOW BBICYIIMBAIH Hal ruapodoOHOi ¢putTol u
KOHLIEHTPUPOBaNM C TMojydeHueM 476 Mr OKeNITOro Macja. JTO Macjio OYHINAJIH
xpomarorpadueii Ha SiO; (xaptpumk Biotage SNAP 50 r, amoupyst cmecero 0—-100% ((25%
EtOH B EtOAc)/unknorekcan). Hannexamue (pakiuy KOHUEHTPUPOBAIN C monydeHneM 147
Mr OeJIoro TBEpAOro BEIECTBa. JTO BEIIECTBO AOMOIHHUTENBHO ouninanu MDAP (MypaBbuHas
kuciora). Hamnexkamue ¢pakiuuy KOHIEHTPUPOBAIH ¢ mojydeHneM NS-mukionporni-1-(3-
ruapokcuden3nt)-N3-metui-2-okco-1,2-nurunponupuant-3, S-agukapobokcamuna (46 mr, 0,121
MMOJTb, BBIX0T 30,9%) B KauecTBe KeIaeMoro npoayKTa.

KXMC (2 mun, mypasbuHas kucnora): Rt = 0,69 mun, [MH]+ = 342,
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IIpomexyTounoe coenunenue 108: S-Bpom-1-(3-xsopOensuni)-N-meTuia-2-okco-1,2-

AUTHAPONHMPHANH-3-KapOoOKcaMu/

1-(bpommetwn)-3-xnopoenson (0,097 mi, 0,736 mMMonb) HOOABISIM K CYCIEH3UU S-
O6pom-N-meTmn-2-okco-1,2-nuruaponupuans-3-kapookcamuaa (170 wmr, 0,736 wMmonb) ©
kapOonata kamus (203 mr, 1,472 mmonb) B JIM® (5 mi1). PeakioHHYI0 CMeCh OCTaBJISLTH IJIs
nepeMelIuBaHus NMPU KT Ha 2 4. PeakunoHHYI0 CMeCh KOHLEHTPHPOBAIH B BaKyyMe H
pacnpenensiii Mexkay JIXM (20 mi) u Bonoit (20 mu1). OpraHuyecKuil CI0H KOHIIEHTPUPOBAJIH B
Bakyyme, HaHocuid B JIXM (3 mu) u ounmanu ¢uam-xpomartorpadueit Ha Biotage Isolera ¢ 25
r cunukarenss SNAP, ucrone3yst rpamueHt 0-60% unukiorekcan/stunanerar. Hampnexamue
¢dpakuny 0ObEIUHSUTN I KOHLEHTPUPOBAIIM B BAKyyMe C MoJydeHneM nponykra (220 mr) B Buze
0eyoro TBepAOro BEUIECTBRA.

JKXMC (2 Mun, MypaBbiHas kuciiora): Rt = 1,06 mun, [MH]™ = 354,9 u 356,9.

IIpomexyTounoe coenuHenue 109: S-bBpom-1-(4-gpropbensni)-N-meTnia-2-okco-1,2-

AUTHAPONHMPHANH-3-KapOoOKcaMu/

K pacrBopy 5-O6pom-N-merun-2-okco-1,2-nurunponupuans-3-kapookcamuna (150 wmr,
0,649 mmonb) B MeraHose (3 mu) nobasmsuin kapOonat kaius (179 wr, 1,298 mmons) u 1-
(6pommetun)-4-propoenzon (118 mxi, 0,947 mmosb). CMmech HarpeBanu no 65°C. Harpesanue
NPOZOJIKAIY B TE€YCHUE BBIXOAHBIX AHEH. [ocye 3Toro no0asIisii JOMONIHUTEIbHYO TOPLIHO 1 -
(6pommernn)-4-propdenzona (81 Mk, 0,649 mmosnb) u kapOonata xamus (90 mr, 0,649 MMob),
U TepeMeIINBaHNE TPOJOJDKAIH JOMONHUTEIBHO B TeueHue S 4. Jl00aBIsuin JOMOTHUTEIBHYO
nopuuio  1-(6pommerin)-4-propbensona (81 Mk, 0,649 MMONB), U PeakUIO MPOIOJIKAIU B
TeyeHue 2,5 4. PeakiMoOHHYIO cMech racmiu Bogow (585 Mk, 32,5 MMOITb), KOHIICHTPUPOBAIH B
BaKyyMe u HajmuBasiu Ha Boay (20 mu). Ilpoxykrt skcrparupoBanu stuianeratoM (4 x 10 m).
OOpennHeHHBIE OpPraHWYECKHE BEINEeCTBA IPOMBIBAIM  PACTBOPOM  XJIOpPUAA  HATPHS,
BBICYIIMBAJIA TPOITyCKaHUEM uepe3 THAPOoPOOHYyI (QPUTTY M BbIIAPUBAIN B BaKyyMe C
NOJIy4eHHEM HeOuHuIneHHoro mnpoaykra (336 wmr). OcTaTok HAHOCWIM B IUXJIOPMETaHE HU

ounmanu  ¢udum-xpomatorpadueii  Ha Biotage SP4, osmoupys cmechro  15-75%
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STUNALeTAT/IUKIOrekcaH. PeneBanTHbple Qpakunu OOBEOUHSIIM U BBINAPUBAIN B BaKyyMe C
MOJIyYeHHeM  OYHMINEHHOro  mpoaykra  S-Opom-1-(4-¢propbensun)-N-mermn-2-okco-1,2-
auruaponupunans-3-kapookcamunga (127 wmr, 0,374 mmons, Bbxon 57,7%) B Buzme Oemnoro
TBEPJIOTO BEIIECTBA.
JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,96 mun, [MH]™ = 339,0, 341,0.
IIpomexyrounoe coequnenue 110: S-Bpom-1-(3-(6pommerni)densun)-N-meTun-2-

0Kc0-1,2-qurnaponupuanH-3-KapooKcaMuI

5-Bpom-N-metni-2-okco- 1,2-quruaponupuaus-3-kapookcamun (118 mr, 0,511 mmons),
1,3-6uc(6pommetmn)denzon (162 mr, 0,613 mmonb) u kapboHar kanus (106 mr, 0,766 MMoJIBb)
CYCIIEHANPOBAIH B alETOHUTpHIE (2 MJT), M PEaKIHOHHYIO cMech mepemernnBanu npu 65°C B
atMocdepe N, B TedeHrne 2 4. PeaklIMOHHYIO CMeCh HOMOJHUTENbHO HarpeBanu mpu 80°C B
TE€4YEeHHE HOYM. PEaKIIMOHHYIO CMECh HCIIOJIb30BAIN B MOCIENYIOINX PEAKIHSIX B HEOUHIEHHOM
Busie 6€3 JOMOIHUTENPHON OYHCTKH.

JKXMC (2 Mun, MypasbuHas kucinota): Rt = 1,07 mun, [MH]™ = 415,0.

IIpomexkyTouHnoe COeJHHEHHE 111: S-bpom-N-meTna-1-(3-

(MopgoauHOMeTHI)0eH3HT)-2-0KC0-1,2-AMTHAPONMPUAHH-3-KapOoKcaMu

HN__0
GO
LN N A,

K pactBopy HeouumeHnHoro S-6pom-1-(3-(6pommernn)oensmn)-N-merun-2-okco-1,2-
auruaponupuanH-3-kapookcamuna (118 mr, 0,285 Mmonb) (mpennosaraemasi BBOAMUMasi Macca
HAa OCHOBAHUH PACUYETHON YHCTOTHI MPENIISCTBYIOMEH CTaINH, CONEPKUT HETTPOpearupoBaBIIee
UB u apyrue npumecn) B aueroHutpriie (2 mn) nodasism mopdonus (124 mr, 1,425 mmonb).
Peakunonnyro cmecp Harpesamn mnpu  70°C B armocdepe N, PeakumonHyrwo cmech
KOHLIEHTpUpOBainu U cycneHauposain B MeOH. Oty cmecy HaHocunu Ha kapTpumk 2 r SCX
(mpenBapurenbHO 3monposanHbii MeOH) u amounposamn MeOH (40 mi), a 3atem 2 M NH; B
MeOH (40 wmn). Bce ¢dpakumm oObeauHsud U KOHIGHTPUPOBAIH ¢ TojydyeHuem 318 wr
HEOYHIIIEHHOT'O CBETJIO-JKEJITOTO TBEPOrO BEIIECTBA. JTO BEIIECTBO OYHINAIN XpoMaTorpadueit
Ha Si0; (xaprpumxk Biotage SNAP 50 r, smoumpys cmecsto 0-100%  ((25%

sTaHON/3THNALEeTaT)/ IuKIorekcan oomnee 330 mn). Ppakiyy, conepskaline KenaeMblil IPOAYKT,
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OOBENUHANM W KOHLEHTPUPOBAIM B BakyyMe C moiydeHueMm S-Opom-N-merun-1-(3-
(MopdonuHOMeTHI)OEH3U)-2-0KCO-1,2-nurunponupuans-3-kapookcamuga (79 wr, 0,188
MMOJIb, BBIX0T 66,0%) B Buae OeciBeTHOro Maca.
YKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,45 mun, [MH]™ = 420, 422.
IIpomexxyTounoe coexnnenue 112: S-Bpom-N-merna-2-okco-1-(XHHOKCATHH-S-

uaMetTua)-1,2-guruaponupuanH-3-KapooKcaMmu

RN

5-bpom-N-metni-2-okco- 1,2-quruaponupuaus-3-kapbokcamun (213 mr, 0,922 mmons),
5-(6pommermn)xunokcanud (308 mr, 1,383 mmoub), kapboHat kamust (254 mr, 1,838 mmone) u
mMeTaHoi (2 mi) nepemermuBainu npu 65°C B Teuenue 1 4. [TonydeHHBIH B pe3ysibTaTe pacTBOP
KOHLIEHTPUPOBAJIN C MoiydeHueM 815 Mr OpaH)KeBOro TBEPIOIO BEIlEeCTBAa. JTO BELIECTBO
pacnpenensun Mexxny EtOAc (10 mi) u Bogoii (10 mir). Bogayto ¢asy skcrparuposaiu EtOAc
(2 x 20 M), BRICYIIMBAIM HaA TUAPOPOOHOH PpUTTON M KOHLEHTPUpPOBaIU ¢ rnoydeHueM 400
MI' KOPUYHEBOrO Maciia. DTO BEIeCTBO ouuinanu xpomarorpadueit Ha Si0; (kapTpumxk Biotage
SNAP 50 r, smoupys cmecero 0-100% EtOAc/uuknorekcan). Haanexammue ¢paxkuun
KOHLIEHTPUPOBAJIM C TOJy4YeHHeM S-OpoM-N-mMeTui-2-okco-1-(XxuHokcanuH-S-uimernn)-1,2-
auruaponupuanH-3-kapookcamuna (127 mr, 0,306 mmodb, Beixox 33,2%) B BHIE OPaH)XKEBOIO
TBEPJIOrO BEIIECTBA.

JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,87 mun, [MH]" = 373, 375.

IIpomexyTounoe coeaunenue 113: S-Bpom-1-(4-meToxcubensun)-N-meTnii-2-okco-

1,2-gurnaponupuanH-3-KapooKcaMmu

5-bpom-N-metni-2-okco- 1,2-quruaponupuaus-3-kapbokcamun (205 mr, 0,887 mmons),
1-(6pommernn)-4-meTokcubenszon (274 mr, 1,363 mmons), kapOonar kamus (250 mr, 1,809
MMOJIb) U MetaHon (2 mu) nepememmBanu npu 65°C B armocdepe N, B Teuenume 1,5 u.
JlobaBysii  AOTIOJNIHUTENBbHYEO Topiuto  1-(Opommertin)-4-merokcubensona (324 wmr, 1,611
MMOJIb), U PEAKIHOHHYIO CMECh NepeMeIInBaiu B TeueHne HouH. [loiyueHHBIH B pe3yibTaTe

pPacTBOpP KOHLIEHTPUPOBAJIU C TOJYYEHHEM OpPAHXKEBOIO TBEPAOIO BEIIECTBA. JTO BELIECTBO
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pacnpenensin mexay EtOAc (10 mur) u Bomoit (10 mut), Bonuyro a3y skcrparuposaiu EtOAc
(2 x 20 M), BRICYIIMBANU Haja TUAPO(GOOHOI GpUTTON M KOHLIEHTPUPOBAIM C NOJydeHHeM 650
MI' OPaHXXEBOTO Macja. JTO BelecTBO ouuinanu xpomarorpadueit Ha Si0, (kaptpumk Biotage
SNAP 50 r, smoupys cmeceto 0-100% nusTuiosslii sdup/imkiorekcad). Hannexarue
(dpakuuK KOHLEHTPUPOBAIH C MOJTy4YeHHEM S-OpoM-1-(4-meTokcnbensmn)-N-meTui-2-okco-1,2-
auruaponupunnH-3-kapbokcamuna (85 wmr, 0,218 mmonb, BbixOx 24,55%) B BHme Oenoro
TBEPJOTO BEIIECTBA.

KXMC (2 Mun, MypaBbuHas kuciora): Rt=0,97 mun, [MH]" = 351, 353.

IIpomexyTounoe coenunenue 114: 1-((1H-Unaazon-4-un)meruni)-S-o6pom-N-merTui-

2-okco-1,2-1uruaponupuANH-3-Kapookcamus

5-bpom-N-metni-2-okco- 1,2-qurunaponupunaus-3-kapookcamun (130 mr, 0,563 mmons),
4-(6bpommernn)-1H-urnazona rugpodpomun (214 mr, 0,731 mmoins), kapboHaT kamus (223 wmr,
1,614 mmonp) u JIM®P (4 M) nepemermnsanu npu 90°C B reuenue 2 4. Jlobasnsiu pacteop LiCl
(20 M), u peakuMOHHYIO cMmech pacnpenensiiu Mexnay EtOAc (20 mu) u Bomoit (20 mu).
Bonnyro ¢a3zy sxcrparuposanu EtOAc (2 x 20 mi), BbicymnBanu Haj rugpodoOHoit ppurroii u
KOHLIGHTPUpPOBAIU C mnojdydeHueM 430 Mr OpaHKeBOro Mmacja. JTO MacjiO O4YMIIAJH
xpomatorpadueit Ha SiO; (xkaprpumk Biotage SNAP 50 r, smoupyst cmecero 0-100% ((25%
EtOH B EtOAc)/umknorekcan). Hamiexkamue (ppakiuyd KOHUEHTPUPOBAIU C IMOJydeHUeM |-
((1H-unpazon-4-wn)metun)-S-6pomM-N-MeTnin-2-0kco- 1,2- AuruAponupuans-3 -kapookcamuaa
(234 wmr, 0,453 mmonb, Beixon 81%) B BuIe OECIIBETHOrO Maca.

JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,78 mun, [MH]" = 361, 363.

IIpomexyTounoe coenunenue 115: 1-((1H-Uuaazon-7-ua)merni)-S-o6pom-N-meTui-
2-0kc0-1,2-aurnaponupUAHH-3-KapooKcaMu

HN__O
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NF# Br
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N—NH
5-bpom-N-metun-2-okco-1,2-nuruaponupuana-3-kapookcamun (312 mr, 1,350 mmonsb),
7-(6pommerun)-1H-urnazona rugpodbpomun (415 mr, 1,421 mmounb), kapboHat kamus (558 wmr,

4,04 mmonp) u JIM® (5 mi) nepemerunsanu npu 90°C B Teuenue 1 4. Jlobasmsu pactsop LiCl
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(20 M), 1 peakOHHYIO cMech pactipenensan mexny EtOAc (20 mu) u Bogoii (20 mir), BOgHYIO
¢asy oskcrparuposamun EtOAc (2 x 20 mu), BeIcymmBanu Hajx ruapodoOHON (purroit u
KOHLIEHTPUPOBAIU C IOJYYEHHEM TBEPAOrO BEIECTBA KPEMOBOIO LBETA. JTO BELIECTBO
ountiaau xpomarorpagueit Ha SiO, (xkaprpumx Biotage SNAP 50 r, samoupyst cmecbro 0-60%
((25% EtOH B EtOAc)/uuknorekcan). Hagnexamne Gpakiiui KOHIEHTPUPOBAIH C MOJyYeHHEM
1-((1H-unpazon-7-wi)merun )-5-6pom-N-MeTnin-2-0kco- 1, 2-nuruaponupuans-3-kapookcammuaa
(396 wmr, 0,877 mmoub, Beixon 65,0%) B Bune 0€10BaTOrO TBEPAOrO BELIECTBA.

YKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,86 mun, [MH]" = 361, 363.

IIpomexyTounoe coenuneHue 116: 1-Ben3uia-5-6pom-N-nukiaonponuia-2-okco-1,2-

AUTHAPONHPHANH-3-KapOoKcaMu

HN.__O
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1-ben3nin-5-6pom-2-okco-1,2-quruaponupunun-3-kapbonosyro  kuciory (1,09 r, 3,54
mmoJib) pactBopsi B JIXM (10 mur) u nobasnsutn okcammrxyopun (0,929 mi, 10,61 mmons) u
JIM® (0,014 mu, 0,177 MMonb), 3aTeM CMeCh NMEepPEeMELINBAIN NpU KT B TeueHne 1 4. Pacteop
KOHLIGHTpUpOBaIU B BakyymMe u pactBopsiu B TI'® (10 wmu), k pacrBopy mobaBisiiu
muksonponasamul (0,735 mi, 10,61 mmonb). Cmech mepeMelIMBaiu B T€YEHHE 2 4, 3aTeM
BBINAPUBAJIM B BaKyyMe, M OCTaTOK pacmpepensiu Mexay XM (50 mi) u HachlleHHBIM
pactBopoM OukapOoHaTa Hatpust. OpraHUUYecKHii CJION MPOMBIBAIN PACTBOPOM XJIOPHIA HATPHS,
BBICYLIMBAJIN M BBITAPUBAIM B BaKyyMe C nosydeHueM npoaykra (1,07 r) B BHae OpaHKeBOrO
TBEP/OTO BELIECTBA.
KXMC (2 mun, mypaBbuHas kuciora): Rt = 1,07 mun, MH+ = 346,9 u 348,9.
IIpomexyTounoe coenmnenue 117: S-Bpom-1-(4-¢grop-3-meTnndensun)-N-merTui-2-

0Kc0-1,2-qUurnaponupuaANH-3-KapooKcaMuI

5-bpom-N-metni-2-okco- 1,2-quruaponupuaus-3-kapbokcamun (195 mr, 0,844 mmons),
kapOonar kamus (233 wr, 1,688 mmonb) B pactBope IM® (5 mu) mepeMeminBaiu Mpu KT H
nobapnsimu o kKarmsM - 4-(Opommerin)-1-prop-2-metundenzon (257 wr, 1,266 mmonb).
PeakunoHHYI0 CMeCh OCTaBISUIM JUI TEPEMELIMBAHUS NMPH KT Ha 3 4. PeakIMOHHYI0 CMech

KOHLIEHTPUPOBAJIU B BaKyyMe, CHOBAa pacTBOpsUIM B dTuiauerare (30 mMi) ¥ nmpoMbIBajl BOAOH
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(30 mm). PactBOp KOHLEHTpUpOBaNIM B Bakyyme, HaHocmnu B JIXM u oummanu Qudim-
xpomarorpadueii Ha Biotage Isolera ¢ 25 r cunukarens SNAP, ucnonssys rpaguent 0-55%
nukiorekcan/stunanerar. Hagnexamue ¢ppakiuun oObenIuHsIIN U KOHIIEHTPUPOBAIU B BaKyyMe
¢ nosnyueHneM npoaykra (188 mr).
JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 1,07 mun, [MH]™ = 353,0 u 355,0.
IIpomexyTounoe coennnenue 118: S-Bpom-1-(2-¢grop-3-meTnndensun)-N-merui-2-

0Kc0-1,2-qurnaponupuanH-3-KapooKcaMuI

0 X
N/Br

1-(Bpommetun)-2-¢rop-3-meTrndenson (176 mr, 0,866 MMOIb) 1OOABIISIN K CYyCIIEH3UN
5-6pom-N-mernn-2-okco-1,2-muruaponupunus-3-kapookcamuna (200 mr, 0,866 mmonb) u
kapOonata kamus (239 mr, 1,731 mmons) B JIM® (5 mi1). PeakiioHHYI0 CMECh OCTaBIISIIN IJIS
NepeMELTNBaHNS IIPH KT B TeUeHHe 2 4. PEeakIMOHHYI0 CMeCh KOHLIIEHTPUPOBAIH B BaKyyMe U
pactipenensiin - Mexkny AXM (20 mm) wu Bomoit (20 wmm). OpraHudeckuil  pacTBOp
KOHLIEHTPUPOBAJIU B Bakyyme, BHOCHIM B JIXM (3 mi) u ountmanmu ¢ism-xpoMarorpaduei Ha
Biotage Isolera ¢ 25 r cumukarenss SNAP, wucnome3yst  rpamueHt  0-60%
nukiorekcan/stunanerar. Hagnexamue ¢ppakiuuu oObenIuHsIIN 1 KOHIIEHTPUPOBAIM B BaKyyMe
¢ nosyueHreM npoaykra (200 mr).

KXMC (2 mun, mypaBbuHas kuciora): Rt =1,08 mun, MH+ =353,0 u 354,9.

IIpomexyTounoe coequnenne 119: S-Bpom-1-(3,5-aumernndensun)-N-merui-2-

0Kc0-1,2-qurnaponupuaANH-3-KapooKcaMuI

1-(bpommeruin)-3,5-ngumermnoenszon (155 mr, 0,779 mmonp) nobaBisiim K pacTBOpY S-
O6pom-N-meTmn-2-okco-1,2-nuruaponupuans-3-kapookcamuaa (180 wmr, 0,779 wmmonb) ©
kapOonata kamus (215 mr, 1,558 mmons) B IM® (5 mi1). PeakiMOHHYIO CMECh OCTaBIISLIIH IS
NepeMeINBaHN MIPH KT B TeUeHHe 2 4. PEaKIMOHHYI0 CMeCh KOHIIEHTPUPOBAJIH B BaKyyMe U
pactipenensiin - Mexkny AXM (20 mm) wu Bomoit (20 wmim). OpraHudeckuil  pacTBOp
KOHIIEHTPUPOBAJIHN B Bakyyme, BHOCUIH B JIXM (3 mi) u ounmmanu iam-xpomarorpadueii Ha

Biotage Isolera ¢ 25 r cumukarenss SNAP, wucnons3yss rpagueHt  0-60%
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uKiIorekcan/>tunanerar. Hagnexamue ¢ppakiuun oObenIuHsIIN 1 KOHIEHTPUPOBAIHA B BaKyyMe
¢ nonyueHneM npoaykra (160 mr) B BUuae TBEpIOro BEILIECTBA.
JKXMC (2 Mun, MypasbuHast kucnota): Rt = 1,14 mun, [MH]™ = 349,0 u 351,0.
IIpomexyTounoe coenmnenue 120: S-bpom-1-(2-¢rop-5S-merniadensunn)-N-meTui-2-

okco-1,2-guruaponupuauH-3-KapooKcaMua

2-(bpommerun)-1-prop-4-metundenzon (0,264 wmu, 1,948 wmmonb) noGammsmm K
cycnersun  5-6pomM-N-meTwin-2-okco-1,2-nurunponupuans-3-kapookcamunaa (300 wmr, 1,298
MMOJIb) U KapOonarta kxamus (359 wmr, 2,60 mmons) B JIM® (5 mi). PeaknmonHyro cmech
nepemMeruBaiy B aTMocdepe a3ora B TeueHue 1 4. PeakimOHHYIO0 CMECh pacrpenessiia Mexy
STUJIALIETaTOM U BOJIOM, M OpraHu4eckuil cioi 2 pasa npombiBanu Boaol. OpraHuyueckuil cioi
npornyckanu 4epe3 ruapopoOHYIO (PPUTTY, W PaCTBOPHUTENb YIASUIM NPU MOHHKEHHOM
nasnennu. JKenroe macno pacteopsiin B JIXM M HaHOCHIM Ha KOJOHKY Biotage ¢ 25 r
cunukaremst SNAP, KOTOpyroo 3mOMpOBaIM B CMecH LuKJorekcan:stunanerat (0-75%).
@paxiun, copepkaliue MpPOAYyKT, OOBEIUHSIIM, U PACTBOPUTENb YAAISUIM MPH MOHWKEHHOM
TaBJIEHUH C MosTydyeHueM npoaykra (330 Mr) B BIi€ CBETIIO-KENTOrO TBEPAOTO BEIECTBA.

JKXMC (2 Mun, MypaBbuHas kucinora): Rt = 1,07 mun, [MH]™ = 352,9 u 354,9.

IIpome:xxyrounoe coegunenue 121:  S-Bpom-N-mernn-2-okco-1-(XuHOJIHH-8-

uaMetTun)-1,2-guruaponupuanH-3-KapooKcaMmu

8-(bpommermn)xuHonuH (288 wmr, 1,298 mmonb) nobaBnsian K pacTtBopy S-Opom-N-
MeTUII-2-0Kco-1,2-npuruaponupuaun-3-kapookcamuna (200 mr, 0,866 mmonb) u kapOoHaTa
kammsa (239 wmr, 1,731 mmomp) B JIM® (5 wmi). PeakumoHHYIO CMeCh OCTaBISUIH IS
NEepEeMEIINBAHUA TMPH KT HAa HOYb. PEaKIMOHHYI0 CMeCh KOHLIEHTPHUPOBAJIM B BAaKyyMe H
pactipenensii Mexny JIXM (20 mi) u Bogoit (20 mir). Opranudeckuii €0 KOHLEHTPHPOBAIH B
Bakyyme, HaHocuid B JIXM (3 mu) u ounmmanu ¢uam-xpomartorpadueit Ha Biotage Isolera ¢ 25
r cunukarenst SNAP, wucnone3ys rpamueHt 0-80% umkmorekcan/atunanerar. Hamnmexamue

bpakumuy 0OBEOUHSIN U KOHIIEHTPUPOBAJIM B BAKyyMe € NOJy4eHueM npoaykra (220 mr).
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JKXMC (2 Mun, MypasbuHast kucnota): Rt = 1,01 mun, [MH]™ =372,1 u 374,1.
IIpome:xxyTounoe coeauHenue 122: mpem-0yTua-S-((S-(Mmerokcukap0OoHUI)-3-
(MeTnakap6amon)-2-oxkconupuaun-1(2H)-ua)mernn)-3,4-gurnaponsoxunonun-2(1H)-

Kap0okcuiar

DIAD (0,11 mn, 0,566 MMoib) 100aBIsUIA K CYCIEH3UH METHII-S-(MeTHiIKapOaMonn)-6-
okco-1,6-murunponupuanH-3-kapOokcumara (60 wmr, 0,285  wmmonb), mpem-OyTHn-5-
(ruppokcumertin)-3,4-quruaponsoxunonud-2( 1H)-kapbokcunara (110 mr, 0,418 mmone) u
tpupenmnpochuna (152 wmr, 0,580 mmonp) B Tomyone (2 wmu). PeakumonHyro cmech
nepemMemuBaiy npu KT B atMocepe N, B TeueHue 1 4. JoO6aBnsii AONOJHUTEIbHBIE TOPLIUH
DIAD (0,11 mn, 0,566 mmone) u Tpupennndocduna (150 mr, 0,571 MMONb), U PEAKIIHOHHYIO
CMECh NepPEeMELINBAIN JOMOJHUTENBHO B TeueHne 1 4. JloOaBisinu AOMOIHUTENbHbIE MOPLHU
DIAD (0,11 mn, 0,566 mmonp) u Tpupenundochuna (150 mr, 0,571 MMonb), U PEAKLIUOHHYIO
CMECh TepeMEeLINBAIN JOMOJHUTENBHO B TeueHHe | 4. PeakIMOHHYI0 CMech pacrpenessuiu
mexxny EtOAc (20 mur) u Bonoit (20 mut), BoxgHbIi cioi axcTparupoBanu EtOAc (2 x 20 mn), u
oObeMHEeHHbIE OpraHMYeCKHue CJIOW BbICYIIMBANM Hax ruapodobHoi  ¢putroit u
KOHLIEHTPUPOBAJIIM C TMOJy4eHHeM 1,3 T OpaHXKeBOro macia. OTO BELIeCTBO OYHINAIN
xpomarorpadueii Ha SiO, (xaptpumk Biotage SNAP 100 r, smoupys cmecbto 0-100%
EtOAc/uuknorekcan). Hannexamue ¢ppakiuu KOHLIEHTPUPOBAIHM C TOIyUYEHUEM mpem-0yTuil-
5-((5-(meroxcukapbonm)-3-(MeTrkapdbamom)-2-okconupunns- 1 (2H)-um)mernn)-3,4-
murunpousoxuHonnH-2( 1H)-kap6okcunara (522 mr, 0,236 mmodnb, Bbixon 83%) B Buae Oenoro
TBEPJOTO BEIIECTBA.

KXMC (2 mun, mypaBbuHas kuciora): Rt = 1,13 mun, [MH]+ = 456,3.

IIpomexxyTounoe coegunenue 123:  1-((2-(mpem-Byrokcukapodonun)-1,2,3,4-
TeTPAruaAPON30XUHOJIHH-S-WI)MeTH)-S-(MeTHIKapOaMon)-6-okco-1,6-TuruAponupuINH-

3-kapO0oHOBasi KHCJIOTA



mpem-bytnin-5-((5-(meTokcukapbonmn)-3-(meTunkapoamon)-2-okconupuaut- 1 (2H)-
wi)metnn)-3,4-gurunponsoxuHonus-2(1H)-kapookcunar (522 wr, 0,241 MMOIb), THAPOKCU
matust (25 wr, 1,044 mmonb), 1,4-muokcan (3 mi) u Boay (3 MuI) mepeMeIIuBad MPHU KT B
tedeHue 1 4. PacTtBop paszOamisin HAC. BOAHBIM pacTBOpoM OukapOonara Hatpus (20 mi) u
skcrparuposasiu EtOAc (2 x 20 mut), 3aTeM BOAHBIA ciio momkucisuin 10 pH 4 ykcycHoi
KUCTIOTOH, a 3areM skctparupoBa EtOAc (3 x 20 mi). OObenrHEHHBIE OPraHUYECKUEe CIIOU
BBICYIIUBAIN Haa TUApopoOHON (PPUTTOH M KOHLEHTPUPOBAIU ¢ monyudeHueM 1-((2-(mpem-
OyTokcukapOormn)-1,2,3,4-TeTparuipon30X HHOIMH-5-UT)METHI )-S-(MeTUIKapOaMOmI)-6-0KCo-
1,6-nquruppormmupunus-3-kapoboHoBoit kucaotel (71 mr, 0,145 mmons, Berxox 60,1%).

KXMC (2 mun, mypaBbuHas kuciora): Rt = 1,03 mun, [MH]+ =442,

IIpomexyTounoe coeamnenue 124: mpem-byTna-5-((S-(uukjaonponuiakapoéamon)-
3-(MeTuakapéamon)-2-okconupuaun-12H)-nn)mernn)-3,4-nuruapounsoxnnoius-2(1H)-

KapOokcuaar

1-((2-(mpem-ByTokcukapbonmn)-1,2,3,4-TeTparugpoOn30X MHOJINH-5-HJT)METHI)-5-
(MeTunkapbamom )-6-okco-1,6-gurunponupuana-3-kapOoHoByo  kuciaory (67 wmr, 0,152
mmone), HATU (88 wmr, 0,231 mmons), DIPEA (0,08 w1, 0,458 MMOJb), HUKJIONPOTaAHAMIH
(0,03 mu, 0,433 mmomnb) u JAM®P (1 M) mepemernnBanyu npu KT B atMocdepe N, B TeueHHe 2 4.
HobGasisuiu nonojgHuTensHbie opiuu HATU (92 wmr, 0,242 mmons), DIPEA (0,08 mn, 0,458
MMOJIb) 1 1ukionpornadamusa (0,03 mi, 0,433 MMOITB), 1 PEAKLIMOHHYIO CMECh MEPEMEIINBAIN
JOTOJTHUTENBHO B TedueHue 3 4 npu KT. JlodaBmsuin gonomHurensabie nopund HATU (84 wmr,
0,221 mmons), DIPEA (0,08 mi, 0,458 Mmoub) u muksionponanamuna (0,03 mi, 0,426 MModb), u
PEAKLMOHHYIO CMECh IEePEMEIINBAIM JIOTOJHUTENPHO B TeueHue | 4 mpu KT. PeakumoHHyrO

cMmech mpombsiBaiu Bopoi (20 mi), pacmpenensin mexnay EtOAc (20 mi) m Bomoit (20 mi),
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BOAHYIO a3y skcrparupoBanun EtOAc (2 x 20 mi), u oObenuHEHHbIE OPraHUYECKUE CIIOU
BBICYIIUBANN HaJ TuApopoOHON (PpUTTON M KOHLEHTPHPOBATIH C IMOJYYEHHEM OpPAHXKEBOTO
Macia. ITo Macio ouninanu xpomarorpadueii Ha Si0; (kapTpumk Biotage SNAP 25 r, amoupys
cmecbto 0—-100% EtOAc)/uukiorekcan, 3atem 25% EtOH B EtOAc). Hagnexamue ¢paxuuu
KOHLIEHTPUPOBAJIN € TONy4eHueM 31 Mr OecHBETHOro macia. JTO BEIIECTBO JOMOJHHUTEIBHO
ounmmanu MDAP (mypaBbuHas kuciora). Haanexammue ¢Qpakuuu KOHUEHTPHPOBATH C
MOJTyYeHUEM mpem-0yTun-5-((5-(uuknonponuiakapdamornn )-3-(MeTHiIKapOamMon)-2-
okconupunut-1(2H)-um)mernn)-3,4-nuruaponsoxunonus-2(1H)-kapbokcunara (4,2 wmr, 7,87
MKMOJTb, BbIXOH 5,18%) B BUe OECLIBETHOrO Macia.

KXMC (2 mun, mypasbuHas kuciora): Rt = 1,04 mun, [MH]+ = 481,

IIpomexxkyTounoe coeJHHEeHHe 125: mpem-byTun-(6-(1-6eH3ua-5-
(MeTnaKap6amMon)-6-okco-1,6-aurnaponupuaut-3-kapooxkcamuao)cnupo|3.3lrentan-2-

WwiI)kapbamar

|
HN._O
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2,4,6-Tpuxnoppenun-1-6en3un-5-(merunkapoamon)-6-okco-1,6-1uruaponupuanH-3-
kapOokcunar (80 wmr, 0,172 mmornb), N,N-mumermnnupunud-4-amun (5 wmr, 0,041 mmonb),
mpem-0ytin-(6-amunocnupo[ 3.3 Jrenran-2-un)kapbamar (78 wmr, 0,344 MMOb), TPUITHIAMUH
(0,08 mu1, 0,574 mmoub) u TI'® (1 mi) nepemermBanu npu 45°C B armocdepe N, B TeueHue 3 4.
PeakuinoHHYI0 cMeCh KOHIIEHTPpUPOBAIH ¢ nonyderreM 200 Mr 6eJ10BaTOro TBEPIOTO BELIECTBA,
KOTOpOe ouuinanu xpomarorpadueit Ha Si0; (kaptpumk Biotage SNAP 10 r, amoupyst 0-60%
(25% EtOH B EtOAc)/uuknorekcan). JKenaembie (ppakiuuu KOHUEHTPUPOBATIH C MOJyYSHHEM
mpem-0yTuin-(6-(1-6en3mn-5-(merrnkapdbamon)-6-okco- 1,6-TUrHapOMTUPUANH-3 -
kapOokcamupno)cimpo[3.3 Jrentan-2-un)kapbamara (86 mr, 0,148 mmounb, Beixox 86%) B BUAE
OecLBETHOTrO Macna.

JXXMC (2 Mun, MypaBbuHas kucnota): Rt = 1,09 mun, [MH]™ = 495.

IIpomexyTouHoe coeamnenue 126: mpem-byTna-7-((S-0pom-3-(MeTuaxapbdamonni)-

2-okconupuaun-12H)-un)mernn)-4,S-nuruapo-1H-6enso[d]azenun-3(2H)-kapdokcunar
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DIAD (0,1 mn, 0,514 mmonb) mnobOaBisuin K cycneH3uu S-Opom-N-merun-2-okco-1,2-
auruaponupunnn-3-kapookcamuga (100 mr, 0,433 mmonb), mpem-O0yTui-7-(TUIPOKCUMETHLT)-
4,5-murunpo-1H-6en3o[d]azenun-3(2H)-kapbokcunara (180  wmr, 0,649  wmmomb) U
tpupenmnpochuna (134 wmr, 0,511 mmonb) B Tomyorne (3 wmu). PeakumonHyro cmech
nepemMemuBaIu npu KT B atMocepe N, B Teuenue 1 4. JoO6aBnsiiu AONOJHUTEIbHBIE MTOPLIUH
DIAD (0,1 mn, 0,514 mmonb) u tpudennidocduna (136 mr, 0,519 MMonb), 1 PEAKLUOHHYIO
CMECh TePEMEIINBAIN JTOTIOJHUTENIbHO B TeueHHe | 4. PeakIMOHHYI0 CMeChb pachpemessuiu
meskny EtOAc (20 mi) u Bomoit (20 Mmu1), BOIHBIA CJIOW 3KCTPArHPOBANN JTOTIOJHUTEbHBIM
konmmaectBoM EtOAc (2 x 20 mu), u oOBbEOMHEHHBIE OPraHWYECKHE CIIOW BBICYLIMBAIN HaJ
ruapodobHoit PpuTTOii M KOHUEHTpUpoBaKM ¢ mnonydeHneM 1,06 r xenaroro macia. ITo
BEIeCTBO ouHmmanu xpomarorpadueii Ha SiO, (xaptpumxk Biotage SNAP 100 r, smoupys
cmecpto 0-100% stunmanerar/umknorekcad). Haanexamme ¢(pakuuu KOHLEHTPUPOBAIUA C
nojyueHuem mpem-0ytuin-7-((5-6pom-3-(merunkapdamornn)-2-okconupuaus- 1 (2H)-mm)mernn)-
4,5-murunpo-1H-6en30[d]aszenun-3(2H)-xapbokcunara (193 wmr, 0,354 mmonsp, Beixox 82%) B
BUsie OECLBETHOTO Macia

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 1,22 mun, [MH]™ = 490, 492.

IIpomexyTounoe coexmnenue 127: mpem-Byrunn-7-((S-(uukjaonponuiakapoaMmon)-
3-(MeTuakapoamon)-2-okconupuann-12H)-un)mernn)-4,5-nuruapo-1H-6enso[d]azenun-

3(2H)-kapéokcuaar

|
y?‘”@@ﬁéﬁv

mpem-bytnn-7-((5-6pom-3-(meTunkapdbamonin)-2-okconupunus- 1 (2H)-um)mernn)-4,5-
murunpo- | H-6en3o[d]azennn-3(2H)-kapbokcunar (190 mr, 0,387 mmonb), kapOoHMI koOanbTa
(40 wmr, 0,117 mmons), tukionpornanamuH (0,054 mn, 0,775 mmons), DMAP (97 wmr, 0,794
MMOJIb), auetat nauaaus (5 mr, 0,022 mmonb) n Xantphos (13 mr, 0,022 Mmonb) oObeauHsIIHN
BO (hJIaKOHE JJIsi MUKPOBOJHOBOT'O PeaKTOpa | Jera3upoaiu, nodasmsuu 1,4-guokcan (3,5 mi),
u ¢nakon HarpeBanu npu 80°C B Teuenue 40 muH. PeakioHHYI0 cMech (UIBTPOBAIIN Yepes

HeJuuT U pacnpenensuin Mexay Bomoil u EtOAc, mpomeamu 2 M HCI u skcrparuposanu



157

EtOAc (2 x 30 mu). Opranudeckue CiIOM OOBEAWHSUIM W BBICYLIMBAJIN HaJ THAPOPOOHOMH
¢bpUTTON M KOHLEHTPUPOBAIH C rosydeHneM 240 Mr 3eleHOro maciia. TO Macjo OYHUINAIU
xpomarorpadueii Ha SiO, (xaprpumx Biotage SNAP 25 r, smoupys cmecsto 0-50% ((25%
EtOH B EtOAc)/mmknorekcan). Hannexamue ¢paxiuy KOHLIEHTPHUPOBAIU € moiaydeHueM 175
MI JKeNITOro Macia. JTO BEIIeCTBO AOMOJHMUTENbHO ouninanu MDAP (MypaBbuHAst KUCIIOTA).
Hapnexxammme — Qpakuuu — KOHIEHTpUpPOBaaM €  ToJdydeHuem  mpem-0ytun-7-((5-
(uuknonpomnuikapbamomn)-3-(MeTunkapdamonn )-2-okconupunui- 1 (2H)-nn)merwn)-4,5-
murunpo- | H-6en3o[ d]azenun-3(2H)-kapbokcunara (99 mr, 0,160 mmons, Berxon 41,3%) B Buze
OecLBETHOTrO Macna.

JKXMC (2 Mun, MypaBbuHas kuciiora): Rt=1,06 mun, [MH]" = 495.

IIpomexxkyTounoe coeIMHEeHHEe 128: Bytuni-1-(4-¢grop-3-mernndensni)-5-

(MeTHaKapOamMonI)-6-0Kco-1,6-AUrnaApPONHpPUAHH-3-KaAPpOOKCHIAT

|
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4-(bpommernn)-1-prop-2-merundenson (0,805 r, 3,96 mMmonp) noOaBIAIN K PacTBOPY
OyTun-5-(meTunkapoamon)-6-okco-1,6-nuruaponupuans-3-kapookcunara (1 r, 3,96 mmons) u
kapOonara kanus (1,096 r, 7,93 mmonb) B IM® (20 mi). PeakimoHHYI0 CMeCh OCTaBJISLTU IS
nepeMeluBaHusg NMpU KT Ha 2 4. PeakluMOHHYI0 CMeCh KOHLEHTPHPOBAJIM B BaKyyMe HU
pacnpenensiu mexxay JAXM (20 mun) u Bozoii (20 mit). OpraHndeckuil ¢10ii KOHIEHTPUPOBAIH B
Bakyyme, HaHocwiu B JIXM (3 mi) u ounianu ¢usui-xpomarorpadueit Ha Biotage Isolera ¢ 25
r cunukarenss SNAP, ucnone3yst rpanueHt 0-60% unukiorekcan/stunanerar. Hampnexamue
(bpakuuy 00BEIUHSUT M KOHLEHTPUPOBAIHM B BaKyyMe ¢ nojydeHuem npoaykra (900 mr) B Buzae
0enoro TBepAOro BELIECTBRA.

JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 1,24 mun, [MH]™ = 375,1.

IIpomexxkyTounoe COeJMHEHHE 129: 1-(4-®DT1op-3-meTna06eH311)-S-

(MeTHaKapOaMOnI)-6-0KCO-1,6-TUrHAPONHPUAUH-3-KAPOOHOBAsI KHCJIOTA

byTtun-1-(4-¢prop-3-merundensnin)-5-(merunkapdbamMon )-6-0kco- 1,6- AMruAPOTUPUIHH-

3-kapOoxkcmnar (900 mr, 2,404 mmornb) pactBopsian B cmecu TI'® (10 mu) u Bogs! (10 mu). K
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pactBopy nobapmsn rugpokcun swmtus (115 mr, 4,81 MMombp), W PEaKIMOHHYIO CMeECh
nepeMelBaiy B TedeHne Houu npu KT. JloGasnsanu 2 M Boxnsiit pactsop HCI (3,61 mu, 7,21
MMOJIb), U TIOJNyYEHHOE B pe3yJbTaTe€ TBEPAOE BEIIECTBO NMPOMBIBAJIN BOAOH C IMOJy4YEHHEM
nponykra (1 ) B Bue 6e10ro TBEpAOro BELIeCTBa.
JKXMC (2 mun, MypasbuHast kucnora): Rt = 0,91 mun, [MH]™ = 319,0.
IIpomexyrounoe coenunenue 130: Byrui-1-(3-propbensnn)-S-(meTuakapdamon)-

6-oxco-1,6-nuruaponupuaAnH-3-KapooKcHIaT
|

HN._O
D2
F N~ o~
o
1-(bpommerun)-3-gropodenzon (0,729 mum, 5,95 mMmonb) nolaBisi K NepeMeInaHHON
cycnensun  OyTui-5-(MeTmnkapOamoni)-6-okco-1,6-auruaponupunann-3-kapobokcmnara (1,
3,96 mmonb) u kapbonara kamus (1,096 r, 7,93 mmons) B JIM® (20 mi). PeakiimoHHyro cMmech
nepeMeNInBalIi MPH KT B TeYeHHEe | 4 U pacnpenessii Mexay stuwianeratoM (40 mur) 1 BOIOM
(40 mum). Oprarnueckuii cioi npomeiBain BogoH (2 x 40 mit). DTO BEIECTBO MPOIMYCKAIH Uepes3
ruapodobHy0 GPUTTY, U PACTBOPHUTEND YIAISUIN IPU MOHMWKEHHOM AasineHud. IlomydeHHoe B
pesyapTare xenroe maciao pactBopsuid B JIXM u ounmanu Ha kononke 100 r cunmkarens
Biotage SNAP, wucnone3yst rpagueHt 0-75% sTunanerar/muxnorekcad. Uwucrtele ¢pakuuy,
cozepIKalye MpOAYKT, OOBEOUHSIM, U PACTBOPUTEb YAAISIM NMPH MOHWKEHHOM JIaBJICHHH.
IIponykT ocraBisimm Ha 2 49 Ui BBICYIIMBAHUSA B BakyyMe C mnosydeHuem Oytui-1-(3-
bTopbensmn)-5-(MeTrnkapdamon)-6-okco-1,6-nuruaponupuant-3-kapookcunara (1,23 r, 3,41
MMOJIb, BBIXOI 86%) B Bue OEJIOro TBEPIOro BEIECTBa.
JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 1,16 mun, [MH]™ =361, 1.

I[Ipome:xxkyTounoe coenunenne 131: 1-(3-Propden3mwi)-S-(MeTuakapoamMoni)-6-okco-

1,6-nuruaponupuAnH-3-KapoloHOBasi KHCJI0TA

I
HN._O

QD32
. N _A~_OH
o}
I'unpoxcun vatpus (3,41 mo, 2,5 M, 8,53 Mmounb) B Boge 100aBIsUTH K TIEPEMELIAHHOMY
pacTBopy OyTun-1-(3-propoensmn)-5-(merrnkapdamon)-6-okco-1,6-TuruIponupuanH-3-
kapOoxcunara (1,23 r, 3,41 mmonb) B cmecu meranona (10 mu) u TI'® (10 mun). Peakumonnyro

CMECh NEPEMCEIINBAJIN IIPU KT B TCUCHUC 1 4 1 OCTaBJISLIN CTOSTh HA HOYb. PeaKI_II/IOHHyI'O CMECH
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Herrpanusosanu 1o pH 7 2 M HCI, u pacTBopuTeNnb yAamsuy Mpy MOHWKEHHOM JaBICHUU. DTy
CMecCh pacrpenessuin Mexay stuianeratoMm (40 mut) u Bomoit (40 mut), U OpraHUYEeCcKUi CIION
sKcTparupoBanu Bomoil (2 x 40 mu), BOAHBIN CJIOH MoOMelIanu B KPYIVIONOHHYIO KoOJOy, U
PacTBOPUTEND YAAISIN IIPU MOHMKEHHOM JAaBJIEHUU. TBepaoe BELeCTBO OCTABIsUIM Ha 3 9 AJA
BBICYLIMBAHMS B BakyyMe ¢ mnojydeHueM l-(3-gropbensmn)-5-(merunkapbamomn)-6-okco-1,6-
OUTUAPOTIUPUINH-3-kKapOoHoBo# kucnotsl (1,252 r, 3,29 mmonb, Bbxon 96%) B Bume Oenoro
TBepaoro Bemectsa ¢ 12 monb% mpumecu NaCl. Tlpumech Obuta mepeHeceHa B JabHEUIIHI
CUHTE3.

JKXMC (2 Mun, MypaBbuHas kucioTa): Rt = 0,82 mun, [MH]™ = 305,0.

IIpomexyTounoe coenuHenue 132: S-Bpom-1-(2-¢dropbensni)-N-meruia-2-okco-1,2-

AUTHAPONHPHANH-3-KapOoKcaMu/

1-(bpommerun)-2-propoenszon (0,392 mi, 3,25 MMoib) 100aBISLITH K CYCIIEH3UH S-OpOoM-
N-merun-2-okco-1,2-quruaponupunus-3-kapookcamuna (500 mr, 2,164 mMmonp) u kapOoHata
kamusa (598 wmr, 4,33 mmonp) B JIM® (8 mi). PeakioHHyr0 CMecCh mepeMelnBaiy MpU KT B
arMoc(epe a3oTa B TeUeHUE 2 4, PaCIpenessiiii MeXy STUIALETaTOM U BOJOH, U OpraHMYeCKH i
CJIOW IpOMBIBANHN 2 pasa Bogod. OpraHn4ecKkuil o nmponyckamm yepes3 ruipodobHyo Gpurrty,
U pacTBOPUTEJNb YJAJSUIM MPU MOHUKEHHOM pnasieHuu. JKenroe macno pacrsopsiu B XM u
HAHOCWJIM Ha KOJIOHKY Biotage ¢ 50 r cunukarenss SNAP, KOTOpyr 3JHOUPOBAM B CMECH
ukiorekcan: stunanerar  (0-75%). ®pakumu, copepikaupe MPOAYKT, OOBEOUHSUIH, |
pacTBOPUTENb YNASUIA TPH TMOHWKEHHOM JAaBjieHHH. [IPOAYKT OCTaBIsIM HAa HOYb JUIS
BBICYIIUBAHHS B BAKYyMe C MOJy4eHHEM npoaykra (536,3 Mr) B BHIE CBETJIO-KEITOrO TBEPAOTO
BEILECTBA.

JKXMC (2 Mun, MypaBbiHas kuciora): Rt = 0,98 mun, [MH]™ = 338,9 u 340,9

IIpomexyTounoe coenunenue 133: Merui-1-(4-gpropoen3ni)-S-(meTuaxapodamon)-

6-0xco-1,6-nuruaponUpUANH-3-KapOoOKCHIAT
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1-(bpommerun)-4-propodenzon (0,207 mn, 1,665 MMonb) 100aBIsIM K paCTBOPY METHII-
5-(meTunkapOamon)-6-okco-1,6-nurunponupuans-3-kapookcunara (350 mr, 1,665 mmonp) u
kapOonara kanus (460 mr, 3,33 mmonb) B JIM®P (15 mi). PeakiinoHHyr0 cMeCh OCTaBIISAIHN IS
nepeMeLInBaHus IPU KT Ha 2 4. PeakInOHHYI0 CMeCh KOHLEHTPUPOBAJIU B BAKYyME U Pa3IesiIn
mexxay JAXM (20 mut) u Bozmoit (20 mur). OpraHudeckuii pacTBOp KOHLIEHTPUPOBAIHM B BaKyyMe,
Hanocwtd B JIXM (3 mu) u oummanu ¢uoui-xpomarorpadueir Ha Biotage Isolera ¢ 25 r
cunukareast SNAP, wucnonb3yst rpaameHt 0-60% 1mkmnorekcan/atuinauerar. Hapnexariue
(bpakuuy 0OBEIUHSUT M KOHLIEHTPUPOBAIH B BAKYyMe C TIOJy4eHHeM npoaykra (428 mr) B Buze
0enoro TBepAOro BELIECTBRA.

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 0,92 mun, [MH]™ = 319,0.

I[Ipome:xxkyTounoe coenunenne 134: 1-(4-PropdeH3mwi)-S-(MeTuakapoaMon)-6-okco-

1,6-auruaponupuANH-3-KapoloHOBasi KHCJI0TA

Mertun-1-(4-¢pTopbensnn)-S-(MeTnnakapdamonn)-6-okco-1,6-quruaponupuauH-3-
kapOoxcunar (330 mr, 1,037 mmonb) pactBopsiiu B cMecu TT'® (4 mu) u Boxsl (4,00 mi). K
pactBopy mobaensimu rugpokcun jutus (49,7 wmr, 2,074 MMonb), U PEAKLHUOHHYIO CMECh
nepemMenuBaiy B TedeHne Houu mpu KT. Jlobasssuiu 2 M Bognsiii pactsop HCI (1,555 mu, 3,11
MMOJIb), U PEAKLIMOHHYIO CMeCh pacmpenensiin Mexay Bonoit (10 mia) u 10% MeOH/AXM (10
mut). Bognerii cioit gononautenbHO npombiBaiu 10% MeOH/JIXM (2 x 10 mut). Opranudeckue
cJion OOBEIUHSITH, TIPOMyCKau Yepe3 ruipoGoOHyI0 (PUTTY U KOHIIEHTPHPOBAJIH B BAKyyME C
nojiyaeHueM npoaykra (123,5 mr) B Buge 6eoro TBEpAOro BEIIeCTBa.

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 0,82 mun, [MH]™ = 305,0.

IIpomexyTounoe coegunenne 135: NS-nuxnonponui-1-(3-gpopmundensun)-N3-

MeTHJI-2-0KC0-1,2-IurugponupuauH-3,5-AnKapooKkcamun

HN.__O
O
H o]
K [IEPEMEITAHHOMY pacTBopy NS-nuknonponun-N3-meTun-2-okco-1,2-

auruaponupuanH-3,5-qukapookcamuna (300 mr, 1,275 mmonp) u kapOonarta kamus (353 wr,

2,55 wmmomp) B JAM® (5,101 wmn) B armocdepe aszora npu KT Ao0aBmaIM  3-
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(opommerun)benzanpaerun (381 mr, 1,913 MMomnb), 1 peakMOHHYIO CMECh IEPEMEIINBAIN B
TeueHue 2 4. PEakIMOHHYI0 CMECh HAJIMBAJIA HA HACBILIEHHBINA BOAHBIN PaCTBOP XJIOPUAA JIUTHUS
(60 M), u B 3TOT MOMEHT HPOAYKT BbINagan B ocanok. CyCNeH3MI0 HKCTparupoBau
stunaueratoM (150 mu, 3atem 2 x 50 mu1), 94TOOBI PacTBOPHUTH CIA0OPACTBOPUMBIH OCAIOK.
OObennHeHHbIE OPraHUYeCKUe BEIeCTBA IPOMBIBAN PACTBOPOM Xjopuaa Hatpus (2 x 20 mi),
BBICYIIUBAJIA TMPOMyCKaHUEM uepe3 TuapopoOHyr0 (GPUTTY ¥ BbIMAPUBAIN B BaKyyMe C
NOJIy4€HHEM HEOUHMIIIEHHOTO MPOAYKTA B BUE XKeJaToro Macya (588 mr). DTo Macio HaHOCHIIU B
CyXOM COCTOSIHUU Ha KapTpumk SNAP (25 r) u ounmanu ¢udui-xpomarorpadueli Ha Biotage
SP4, smoupyst cmecero 15-75% (3:1 sTunaneTatT:3TaHoN)/IIUKJIOTeKCaH. PeneBaHTHBIE (pakuuu
OOBEIUHSTN 1 BBIMIAPUBAIIN B BAKYyME C MOJYYSHHUEM KeJIaeMOro MpoaykTa NS-IHKIONPOITHII-
1-(3-popmunbdensnn)-N3-merun-2-okco- 1,2-quruaponupuaus-3,S-nukapookcamuna (369  wr,
0,992 mmonb, Berxon 78%).

JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,72 mun, [MH]™ = 354,1.

IIpomexyTounoe coeannenue 136: (+/-)-(Tpanc)-Merun-2-(2-(mpem-6yToxcu)-2-

OKCO3THJI){HKJIONPONAHKAPOOKCHJIAT

PactBop mumsonponmnamuHa (5,70 miu, 40 mmons) B TT'® (25 mu) B atMocdepe a3oTa
obpabareBanu npu -78°C  H-Oytwuturuem (25 wmi, 40,0 mmomb, 1,6 M B rekcaHax).
[Tony4yeHHYIO B pe3ysibTaTe CMECh MEPEMEIINBAIN B TEUEHUE 5 MHH, 3aTe€M MepEeMEIInBaIH Mpu
0°C B Teuenme 30 MuH, 3aTeM cHOBa oxjaxnaau p0 -78°C. Pacteop o0OpaGaTbiBanu
nobasneHneM mo karmism mpem-Oytunanerata (5,37 wmi, 40,0 mmons) B TI'® (10 mn), u
MOJYYEHHYIO B PE3YyJIbTAaTE CMECh MEPEMEIIMBAJIA MIPU 3TOW Temneparype B TedeHue 30 MuH,
nocnie 4yero obpabareiBanu (E)-merun-4-6pomOyT-2-enoatom (7,16 T, 40 MMOJb, UMEETCS B
nponaxe, Hapumep, oT komnanuu Sigma-Aldrich) B TT'® (15 mu). Cmech nepemernBaiu B
TedeHue 1 4 (OpaHKeBbIH PacTBOP), & 3aTe€M OTOMPANU AIUKBOTY, KOTOPYIO pactBopsuiu B JIXM,
NPOMBIBAIM BOJOH, BBICYIIMBAJIH, HUCIONB3Ys (Pa3oBbIi cemapatop, M KOHLEHTPHPOBAIH B
Bakyyme. CrycTsi B 001mel clioskHOCTH 1,5 4 peakimoHHYI0 cMech 00pabaThiBaii HACHIIIEHHBIM
BonHbIM pactBopoMm NH,Cl u mogorpesanu o kt. Cmech pacnpenernsuin mexay Boaoi u AcOEt,
u ciaou pasnersuid. Bomneii cnmoit sxctparupoBanin AcOEt, m oObeauHEHHbIE OpraHUYeCKHe

BEIleCTBA IPOMBIBAJIM pPAacCTBOPOM XJOpHAAa HaTpus, BbicymuBanu Hag MgSOs u
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KOHLIEHTPUPOBAIM B BakyymMe ¢ mnonydeHueM (+/-)-(tpaHc)-meruin-2-(2-(mpem-0yTokcu)-2-
OKCO3TWI)LuKJIonponankapookcunata (8,30 r, 38,7 mMonb, Beixoa 97%) B BUIE JKENITOTO Maca.

PactBop (+/-)-(Tpanc)-metun-2-(2-(mpem-0yToKCcH)-2 -
OKCOdTII)UMKJIonponankapookcuiata (8,30 r, 38,7 mmonb) ¢ npumecsio (E)-mernn-4-6pomOyT-
2-enoara (25% mno SIMP) B meranone (140 m) obpabarbiBanu nayuaauem Ha yriepone (1,5 g,
1,41 mmonb, 50% BnaxkHoW macchl, 10% wmacc./macc.), U MOJYYEHHYIO B pe3yJIbTaTe CMeCh
nepememuBaiu B armochepe Bomopoma (1 Oap) B TeueHue 4 d. 3areM maIAaMA
orunbTpoBbiBau U npombiBain AcOEt. Jlobasnsnu Tpustinamus (2,70 mi, 19,37 mMmons), u
CMeCh KOHLEHTpHpoBaiu B BakyyMe. Ocrarok pacnpenensiin mexay AcOEt u Bomoit, u cion
paznensuu. Boxnyro ¢aszy skcrparupoBanu AcOEt, 1 o0beIMHEHHbIE OPraHUYECKHUE BEIIECTBA
NPOMBIBAIM PACTBOPOM XJIOPHIA HATPHsl, BbICymuBaiu Hax MgSO, M KOHLEHTPHUPOBAIU B
BaKyyMe c MOJly4YeHHEM (+/-)-(tpanc)-merun-2-(2-(mpem-6yTokcn)-2-
OKCOdTHIT)IMKJIonponankapookcunata (7 r, 32,7 mmonb, Bbixon 84%) B BUIE OpaHIKEBO-
KPacHOTO MacJia, KOTOPOE UCTIONb30BAIM HEMIOCPEACTBEHHO B CIEAVIOIIEH PEAKLIUU.

'H SAMP (400 MI', CDCl3) & muu™ 3.68 (s, 3 H) 2.23 (d, J=7.1 I'y, 2 H) 1.67 (dqd,
J=89,68,68,68,42Ty, 1 H)1.43-1.53(m, 10H) 1.23-1.29 (m, 1 H) 0.81 (ddd, J=8.3, 6.3,
45Tu, 1 H)

IIpomexkyTouHnoe coeJHHeHHe 137: (+/-)-(Tpanc)-2-(2-(mpem-ByToxcu)-2-

0KC03Tl/lJ'l)lll/lKﬂOﬂpOl’lﬂHKﬂpﬁOHOBaﬂ KHCJI0Ta
O

oy,

'\fo
K

PactBop (+/-)-(Tpanc)-metun-2-(2-(mpem-0yToKcu)-2-
okcoaTwi)uukionponankapbokcmwiarta (1071 mr, 5 wmmomp) B TI'® (15 ™M) mpu KT
obpabarsBanu NaOH (5 mi, 10,00 MMonb, 2 M BOAHBIH pacTBOp), U MOJIYYECHHYIO B PE3YJIbTATE
CMeCh MepeMeInnBain B TeueHue 3 4. IlockonbKy cMech ocraBayach AByX(a3sHOH, mobaBisim
MeOH (5 mi1), U peakIIMOHHYIO CMECh MEPEMELINBAIN B TEYCHHE HOUYU. 3aT€M PaCTBOPUTEIb
KOHIIEHTPUPOBaHN B Bakyyme. Octatok pactBopsuiu B Boae u odpabareiaiu HCl (2 H. BomHBIH
pactBop), a 3aTteM nBaxkabl skctparupoBain AcOEt. OO0bennHeHHBIE OpraHUYECKHe BEIIeCTBa
NPOMBIBAIM PACTBOPOM XJIOPHIA HATpHsl, BbICymuBanu Hax MgSO, M KOHLEHTPUPOBAIU B

BaKyyMe C TmonydeHHeM mocie pactupanus ¢ Et,O (+/-)-(tpanc)-2-(2-(mpem-OyTokcu)-2-
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OKCO3THJI) IUKJIONPOaHKapOoHOBOH KUCHOTHI (720 Mr, 3,60 MModb, BeIxOa 72%) B Buze Oenoro
TBEPJIOTO BEIIECTBA.

'H SIMP (400 MI', CDCl3) § mnu™ 2.26 (ABq, J=7.1, 5.6 T';, 2 H) 1.70 - 1.83 (m, 1 H)
1.43 - 1.57 (m, 10 H) 1.29 - 1.39 (m, 1 H) 0.87 - 0.95 (m, 1 H). OO6MeHunBaemblii MPOTOH HE
HaOJIrO aITH.

IIpomesxyTouHoOE coeIUHEeHUe 138: (+/-)-mpem-ByTua-2-((Tpanc)-2-

(((0eH3MIIOKCH)KAPOOHMJ)AMHHO ) I KJIOT PO )ALI€TAT

OVWNW
o
K

Pactsop (+/-)-(Tpanc)-2-(2-(mpem-0yTOKCH )-2-OKCO3THII )IUKJIOTIPONaHKapOOHOBO
kucnotsl (720 mr, 3,60 mmonb) obpadateBamu TpusTHiaaMuHoM (1,50 mut, 10,79 mmons), 3aTem
madennndocdopasunatom (0,930 mn, 4,32 MMonb), a 3areM CHycTss 2 MUH OCH3HIOBBIM
crimptoMm (0,748 mi, 7,19 mmons). [TonyueHHyr0 B pe3yibraTe cMech nepeMermusany mpu 110°C
u caenun o JKXMC. Obpa3oBaHue my3bIpbKOB BO3AyXa MPOUCXOAMIIO YPE3BBIYAIHO OBICTPO.
Uepe3 4 4 cMech OXJIAXIANU O KT M KOHLEHTpUpOBaIH B Bakyyme. OCTaTOK pacnpenessiiu
mexay EtOAc u HaceieHHbIM BOHBIM pacTBopoM NaHCOs, u ciou paznensim. 3aTeM BOAHYIO
a3y oskcrparmpoBamun EtOAc, u oObenuHEHHbIE OpPraHMYECKHE BELIeCTBA IPOMBIBAIN
pacTBOPOM XJIOpUAA HaTpus, BbicymuBaiu Haa MgSOs M KOHLIEHTPHUpPOBAJIU B BaKyyMe.
O4HUCTKY HEOYHINEHHOTrO MPOAyKTa (MpuUOIU3UTENbHO 1,6 T) BBIMOJHSIA C MOMOLIBIO (JIdII-
xpomarorpadpuu Ha Biotage SP4 (xomonka 50 r cunukarens, 30% EtOAc/rekcansr) ¢
MOJTyYeHHEM (+/-)-mpem-0ytun-2-((Tpanc)-2-
(((6en3unokcu)kapOOHMIT)aMUHO )UUKIONponmi)auerara (660 mr, 2,16 mmonb, Bbixon 60%) B
BUJIE KENITOrO Macia, KOTOPOE UCTIOIb30BAIHN 03 TOTOIHUTENIbHOW OYUCTKH.

KXMC (2 Mun, MypaBbuHas kucinota): Rt = 1,20 mun, [M+Na]™ = 328,2.

IIpomexyTouHOE coeUHEHHUe 139: (+/-)-mpem-6yTnn 2-((Tpanc)-2-

AMHUHOLMKJIONPONMJI)aleTaT

PactBop (+/-)-mpem-6yTun 2-((tpanc)-2-

(((6en3unokcu)kapOOHMIT)aMUHO )UHKJIoNIponmi )auerara (660 mr, 2,16 Mmonb) B MeraHone (40
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mu1) obpabareiBany namnanuem Ha yruepoae (150 mr, 0,14 mmonb, 50% Brnaxknoit maccel, 10%
Mmacc./Macc.), U TMOJY4YEeHHYI0 B pe3yJjibTaTe CMeCh nepememnuBanu B arMochepe Bomopona (1
Oap) B Teuenue S5 4. Katanuzarop ymansian mponyCKaHHEM 4epe3 CJIOW LeJUTMTa U MPOMBIBAIU
meraHosioM. OObeMHEHHbIE OpPraHUYECKHe BELIeCTBA KOHLEHTPUPOBAIM B BaKyyMe C
nonyueruem (+/-)-mpem-Oytun-2-((Tpanc)-2-amuHonMKIoONpormm)anerara (380 wr, 2,219
MMOITb, BbIxon 103%) B BHIe CBETJIO-KeNTOro macnia. JlampHeliue SKCIepUMEeHThI MTOKa3aju,
YTO 3TOT MPOAYKT COAEPIKUT MPUMECH JIMHEHHO-LIEMOUEYHOro aMuHa (B COOTHoeHuu 2:1 B
NOJIb3Y JKEJIAeMOro TMpPOAYKTa). Ty CMeCh WCHOJb30BAJM B HEOYMIICHHOM BHJIE B
MOCIIEAYIOIINX PEaKIUX.

'H AMP (400 MI', CDCl3) & muu™ 2.08 - 2.17 (m, 2 H) 1.42 - 1.55 (m, 10 H) 0.92 -
105 (m, 1 H) 054 - 0.62 (m, 1 H) 0.34 - 042 (m, 1 H). OOMeHuBaeMble MPOTOHBI HE
HaOJIro A

IIpomexxkyTounoe cOoeJHHEeHHe 140: 2-((1S,25)-2-
(I'mapoxcuMeTHT) M KIONPONHI)H30MHAOIHH-1,3-1HOH

IIpome:xkyTouHnoe COeHHEHHE 141: 2-((1R,2R)-2-
(I'mapoxcuMeTHT) M KIONPONHI)H30MHAOINH-1,3-1THOH

;} o

0

d

OH

2-((tpanc)-2-(I' nApOKCUMETHIT ) LM KJIOIPOITMI ) M30MHAONNH-1,3-tnoH (3,2 T) ouunmanu
xupanbHoit BOXKX. Pauemar (300 mr) pactBopsiiu B EtOH (2 mi) mpu HarpeBanuu. Beox: Ha
KOJIOHKY BBOAMNIM 2 mi pactBopa (50% EtOH/renran, ckopocth motoka = 30 MJI/MHH, IJIHHA
BOJIHBI eTekTupoBanus = 215 um, 4. Ref 550, 100, kononka 30 mMm x 25 cMm Chiralpak AD-H (5
MKM), HoMep maptuu ADH12143-01). OOmee uucio Beogo = 11. ®@pakuuu ¢ 11-15,5 mun
OOBEIUHSIIN U MapKUpOBaIU Kak THK 1. ®pakunu ¢ 18-28 MuH 0O0BENMHSIIM U MapKHPOBAIH
kak muk 2. OObennHeHHblEe (PaKIMHM KOHLEHTPHUPOBAIH B BAKyyMe, a 3aTe€M MNEPEHOCHIH B
TOYHO B3BeleHHbIE KOJObL. KoHeuHble coenmueHust Beigensiim n3 JIXM U rentaHa ¢ LENbIO
MOJIyYEHUS TBEPIOTO BELIECTBA.

@pakiuy, COOTBETCTBYIOLIME MHKY 1, COOMpanu C TOJYYEHHEM IPOMEKYTOUYHOTO
coenunenus 140 (1,38 r).

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,65 mun, [M-OH]™ = 200,2.

@paxiuuy, COOTBETCTBYIOIIME MUKy 2, COOMpPanu C MOJIYYEHHEM IPOMEKYTOYHOIO

coequHenus 141 (1,36 r).
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JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,65 mun, [M-OH]™ = 200,2.
IIpome:xkyTouHnoe cOoeJHHEeHHe 142: 2-((1S,25)-2-

(MeToKCHMEeTHJI)HKJIONPONHI )H30HHA0IHH-1,3-1H0H

O
r. O
/lllll

O/

2-((18,25)-2-(I' ugpOKCUMETHIT ) IUKJIOTPOITHI )M30MHAOMMH-1,3-nnon (200 wmr, 0,92
mmonb) 1 N N' N® N*-rerpamerunnadrammn-1,8-muamun (592 mr, 2,76 MMOIb) PacTBODSIA B
JAXM (8 mu). MeanieHHO 100aBIIsIIN TPUMETWIOKCOHUS TeTpadTopdopat (409 mr, 2,76 MMoIb),
U PEAKLMOHHYIO CMECh MepeMeInBaIn B aTMocdepe a3ora B TeueHune | 4. PeakumonHyo cMech
pacnpenensuin Mexkay JIXM u BOnoH, 3aTeM BOIHBIN cioit skctparuposaiu XM (2 x 20 mn), a
OpraHUYECKUH CJION mpoMbIBaiu BoaoH (20 M) 1 Hac. pacTBopoM OukapOoHaTa HaTpus (20 mi).
OTOT pacTBOp MPOMyCKaau uepe3 ruapoPoOHyr0 (GPUTTY U KOHIEHTPUPOBATH IO
npuOII3UTENbHO 5 M. PacTBOp ounimanu ¢umm-xpomarorpadueii, UCcrnonb3yst KOJIOHKY Biotage
SNAP (25 1) ¢ rpammentom 0-100% stunauerar/uukiorekcan. @pakium, copepKaimie
NPOAYKT, KOHLEHTPUPOBAIH, U PACTBOPUTEND yNAJAIN NPU MOHWKEHHOM JaBieHud. IIpomykT
BBICYLIMBAJIU B MOTOKE a3oTa c MOJIy4YE€HUEM 2-((18,285)-2-
(METOKCUMETHII) LINKJIONPONMIT)M30MHA0NNH-1,3-mnoHa (193 wmr, 0,709 mmons, Bbxon 77%) B
BHUJI€ KEJITOrO TBEPJIOTO BELIECTBA.

JKXMC (2 Mun, MypaBbuHast kucnora): Rt = 0,84 mun, [MH]™ = 232.4.

IMpome:xxkyTounoe coenunenue 143: (1S,25)-2-(MeToKCHMETHI)IHKJIONPONAHAMHHA

Hz
V'  Ha

\O/

THAPOXJIOPHL

Tuppar ruppasuna (0,023 my, 0,745 MMonb) MenieHHO AOOABJSUIA K CYCIEH3WH 2-
((18,25)-2-(meTokcumeTun )uukIonponmn)uzouHaonun-1,3-nuona (193 wmr, 0,71 wmmonb) B
staHoje (7 mun). PeakunonHyro cMech Harpesaiu 1o 40°C B atmocdepe a30Ta B TeueHue 2 qHEN,
nocje 4ero Ao0aBisUIM JIOTOJNHUTENbHOE KojmuecTBO ruapara ruapasuaa (0,023 wmu, 0,75
MMOITb). PeakinonHyro cmech Harpesamu no 50°C B atmocdepe a3ora B T€UYEHHE HOYU U
n00aBIsIM  TOTIOJTHUTENIbHOE KOJMMUecTBO ruzapara ruzapasuHa (0,023 wmu, 0,75 wmmonb).
Harpesanue mpogomxanu B atmocepe azora B TedeHue 4 4. CyCleH3UI0 OXJIAXK AU B JICSTHOM
Oane, (rbTpoBamM M mpombiBaH 3TaHoNoM. Punbrpar nmonkucisui g0 pH 1 2M HCI, u

pPacTBOPHUTENb KOHLIEHTPUPOBAIU 10 npudmmsuresbHo 10 M. Benblit ocagok oTGUIBTPOBBIBATIH
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u npombiBamu JIXM. @uubrpar mnomemany B KPYIJIOAOHHYK KOJIOy, W pPacTBOPHUTEIND
KOHLIEHTPUPOBAIN 10 NMPHUOIU3UTENIBHO 3 MJI. BBIIO OTMEYEHO HEKOTOpPOE KOJMUYECTBO OENoro
0caaKa, MOATOMY JAOOABISUIM STWIALIETAT, M CYCHEH3UIO IPOIyCKalnu dYepe3 ruapodoOHYo
¢bputty, 4TOOBI OTPHIBTPOBATH OCTATOUHOE TBEPAOE BELIECTBO. [IPOAYKT OCTaBISIM IS
BBICYIIMBAaHUsI B IOTOKE  a30Ta ¢  nonydeHueM  HeouwmgeHHoro  (18S,25)-2-
(MeroxcumeTmn)uukinonponanamuna, comu HCl (106 mr, 0,51 mMmonb, Bbixon 71%) B BUAE
OPaHKEBOTO Maca.

'H SIMP (400 MT'ti, CDCl3) & mae™ 3.37 - 3.43 (m, 1 H) 3.33 (s, 3 H) 3.28 (dd, J=10.4,
6.5Tu, 1 H)2.57-2.65(m, 1 H)1.75-1.85(m, 1 H) 1.27 - 1.35 (m, 1 H) 0.81 - 0.89 (m, 1 H).
OOMeHnBaeMbIX IPOTOHOB HE HAOJIOJAITH.

IIpomexxkyTounoe coeMHEeHHEe 144: (1S,25)-2-(1,3- MoK CON30MHI0THH-2-

WJI)IIUKJIONPONAHKAPOAIbAerug

2-((18,25)-2-(rugpoKCUMETHIT ) IUKIION PO )M30uHAoNMMH-1,3-nnon (287  wmr, 1,32
MMOJb) nepementuBany B JIXM (10 mi) u meaneHHo nobasnsnu nepuoauHan Jlecca-MatpuHa
(616 mr, 1,45 mmonb) B atmochepe a3ora. PeakLMOHHYIO CMeCh IEpeMeIlNBaId NPU KT B
arMocdepe a3ora B TedueHHe 90 MuH. PeakLMOHHYIO CMeCh raCHiM PacTBOPOM THOCYJb(dara
Hatpust (10% B Bome, SO mu1) u pacnpenensiim mexxay JAXM u Hac. pactBopom OukapOoHaTa
Hatpust. OpraHMYecKHil CJIOH MPOMBIBAJIM HAC. pacTBOpoM OukapOoHata Hatpusi (20 mu) u
pacTBopoM xJyiopuza Hatpusi (20 mit) ¥ mponyckaiu yepes ruapododHyro ¢ppurty. PactBopurenn
KOHLIEHTPUPOBAJIM 0 MPHUOIM3UTEIBHO 5 MJI B BaKyyMe, U TOJYYEHHOE B PE3yJIbTaTe Macio
ounmmanu udi-xpomaTtorpadueii, UCmoap3ys KojJoHKy Biotage ¢ 25 r SNAP u rpaguent 0—
70% osTunauerat/iykIorekcaH. @®pakuuio, CONEPKAIIYI MPONYKT, KOHIEHTPUPOBAIH, U
NPOAYKT OCTABIISUIM JUIA BBICYLIMBAHUS B TMOTOKe a3ora ¢ mnoaydenuem (1S,25)-2-(1,3-
IMOKCOM30MHIOJIMH-2 -1 )M KJIonponankapbanpaeruna (235 mr, 1,092 mmons, Beixon 83%) B
BHUjie OEJI0ro TBEPAOro BEIECTBA.

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,75 mun, [MH]™ = 216,4.

IIpomexxkyTounoe coeHHeHHe 145: 2-((1S,2R)-2-

((AumMeTHIAMHHO)METHJT ) IUKJIONPONUI)H30MHA0TUH-1,3-1H0H
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Tpuanerokcuboprunpun Hatpust (370 mr, 1,75 Mmors) nobasnsiu k pactopy (1S,25)-2-
(1,3-a11MOKCOM3OMHAOMNH-2-1i ) [IUKJIonponankapdanpaeruga (235 wmr, 1,09 wmmons) u
aumetrwiamuHa (2 M B TI'®, 0,573 wmu, 1,15 mmons) B IXM (6 mi). PeakuMOHHYKO CMeCh
nepeMeLuBaIi IPU KT B aTMocdepe a3ora B TeueHue 90 MuH. PeakiimoOHHYI0 CMeCh TachIH Hac.
pactBopoM OukapOoHaTa HaTtpusi U 3kcrparupoBanu JAXM (2 x 20 mut). OpraHuyecKkuii Cioi
nponyckaiu yepe3 rupodoOHy0 GPPUTTY U KOHIEHTPHPOBAIH 10 MPUOIU3UTEIBHO 5 MII. DTOT
pactBop ounmmaau Qsm-xpomarorpadueii, ucrnonb3ys KojaoHKy Biotage 25 r SNAP u rpaguent
0-75% (20% metaHoNmbHBIN pacTBOp ammuaka B JIXM)/JIXM. @pakuunu, conepskamue IpoaykKT,
OOBEIUHSITN, U PACTBOPUTEND VAAISUIA B BakyyMe. [IpoayKT OCTaBisM ISl BBICYIIMBAHUS B
notoke azora ¢ nonyderueM 2-((1S,2R)-2-((qumeTnaaMuHO )METHIT ) TUKIIOTIPOITHI ) U3 OUHAOIHH-
1,3-nmuona (76,1 mr, 0,31 Mmmoib, Beixoa 29%) B BHIE JKEJITOTO Macia.

JKXMC (2 mun, nipu BeicokoM pH): Rt = 0,81 mun, [MH]™ = 245 3.

IIpome:xkyTounoe COeHHEHHE 146: (1S,2R)-2-

((AuMeTHIAMHHO)METHJI )M KJIONPONAHAMUHA FHAPOXJIOPH]

H2Na
HCI

AT

!

I'uppar rugpasuna (15 wmkn, 0,478 mmonb) mobGaemsiu k  pactBopy 2-((1S,2R)-2-
((nMMeTHUIaMUHO)METHIT ) IUKJIONPOTIHIT)M30MHI0NUH-1,3-n1oHa (76 mr, 0,31 MMob) B 3TaHOJE
(5 mu). Peakunonnyro cmech Harpeainu 10 S0°C B armocdepe a3ora B TeueHue 90 MuH, mocie
4yero A00aBJISIM OTOJIHUTENbHOE KOJNNYeCTBO runapara ruapasusa (15 mxi, 0,48 mMmodns), u
HAarpeBaHue NPONOJDKATU B arMocepe a3ora B TedeHHe HOuUM. CyCNEH3MI0 OXJIaKOAd B
JensiHol OaHe, GUIBTPOBANIN U MPOMBIBAJIH 3TaHoNoM. @unbTpat nonkucisuiu 10 pH 1 2 M HCI
U KOHLEHTpHpOBaIH 10 npubiusutenpsHo 10 mu. [lomydeHHbIH B pe3ynbraTe OeNblii OCTATOK
yramsu  QUIbTPOBAHWEM M TMPOMBIBAJIHM 3TAHOJOM, W (PUIBTPaT KOHLEHTPUPOBAIH MO
NPHUOIM3UTENILHO 5 MII. DTOT OCTATOK MPOIMyCKa N 4epe3 ruapodoOHy0 QPUTTY U OCTaBIISIIH
INIi  BBICYLIMBAHWS B TOTOKE a30Ta ¢ nodydeHneM HeouumeHHoro  (1S,2R)-2-
((nMMeTHUIaMUHO)METHIT)LIUKJIONpOoaHaMiHa rugpoxiopuaa (95,8 mr, 0,19 mmons, Beixon 61%)
B BHJE JKEITOrO TBEPJAOro BemecTBa. UMCTOTa HEOUMINEHHOrO MPOAYKTA COCTAaBJIsUIA OKOJIO

30%, U ero UCMOJIb30BANIH B AaJbHEHIIEM CHHTE3€ 0e3 NOMOTHUTENbHOM OYHCTKH.
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IIpome:xkyTounoe CcOeHHEHHE 147: 2-((1R,2R)-2-
(TOKCHMETHJI) UHKJION PO )U30HMHA0IHH-1,3-1THOH
o
N,

o Y
o™

Pearent Meepseitna (525 wr, 2,76 MMOJb) MEUJIEHHO NO0ABISUIM K CYCIEH3UU 2-
((1R,2R)-2-(ruapOKCUMETHIT ) LU KJIOTT PO )M30MHAONNH- 1, 3-nroHa (200 mr, 0,921 mmoib) u
N N' N* N*-rerpamerunnadramnn-1,8-mamuna (592 mr, 2,76 mmons) B AXM (5 ).
Peaknnonnyro cMmech mnepememuBaiu B TedueHue 90 MuH. 3aTeM peakLMOHHYIO CMECh
pacnpenensun Mexxay XM (20 mun) u Bomo# (20 mut), u BOAHBIN ciiolt skctparupoanmu JIXM
(20 mu). Opranudeckuil cJIOH NMPOMBIBAIM Hac. pacTBOpoM OmkapOoHara Hatpus (10 mu) u
nponyckanu 4depe3 runpopodHyo ¢purty. PacTBopurens yaansiam B BaKyyMe, U OCTaTOYHOE
macno pacteopsiii B JIXM. 3JtorT pacTtBop ounmanu Quai-xpomatorpadueii, HCIonb3ys
kooHky Biotage 10 v SNAP u rpamuent 0-100% uwmkiorekcan/stunanerar. ®pakiu,
cofiepKalfe TMPOAYKT, OOBENMHSIM, U PACTBOPUTENb yaasuii B Bakyyme. [lomyueHHOe B
pesynbrate Macio ounmnain MDAP (MypaBbuHAs KUCIIOTA), U GPaKLHUU, COAEPIKALINE TPOAYKT,
KOHIIeHTpupoBaau. [IpoaykT BbICyHIMBaiM B TMOTOKe a3ota ¢ mnohydeHuem 2-((1R,2R)-2-
(3TOKCHMETHIT) IUKJIOTIPOITHI ) I30UHIONUH- 1 ,3-uona (145 mr, 0,59 mMonsb, Beixon 64%) B BUze
Oesnoro TBEpAOro BELECTBaA.

JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,94 mun, [MH]™ = 246,4.

I[pome:xxkyTounoe coenunenne 148: (1R,2R)-2-(ITOKCHMETHI)IUKIONPONAHAMHHA

TUAPOXJIOPHA
HoN,,,
HCI

o

Mounorunpar rugpazuna (0,029 mu, 0,59 mmonb) nodasnsun k pacteopy 2-((1R,2R)-2-
(3TOKCHMETHI) LIUKJIOTPOITIIT ) U30MHAONHH-1,3-muona (145 wmr, 0,59 mmone) B 3Tanone (8 mi).
Peakunonnyro cmech HarpeBanu 1o 40°C B armocdepe a3ora B T€UEHHE HOYH, IMOCIE YETO
no0aBIsIM  TOTIOJIHUTENbHOE KojmyecTBO ruapara rugpasuHa (0,029 wmxn, 0,59 mmonb), u
Temnepatypy moBbimamu 10 50°C. Harpesanwe mnpomomkamuy B TedeHue 4 9. 3arem
PEAKLMOHHYI0O CMECh OXJIAXJIAIH A0 KT, (PUIbTPOBAIM M MPOMBIBATH 3TaHOJIOM. PuHIbTpaT
noakucysim 1o pH 1 2 M HCI, u pactBopuTenb KOHLIEHTPUPOBAIN A0 MPHOIM3UTENBbHO 10 MIL.
ITonyueHnblii B pe3yibrare Oenblii ocagok oOT(uIbTpoBBIBANM U mnpombBamn JXM. B

¢unpTpaTe 00pa30BANOCH TOMOJHHUTENIBHOE KOJMYECTBO O€JIoro 0ocajgka, IO3TOMY €ro
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nponyckanu depe3 ruapopoOHyr (pHUTTY, U PacTBOPUTENb YIANsaN B Bakyyme. IIpoaykr
OCTaBJISJIM JUIsl BBICYIIMBAHMS B IOTOKE a30Ta ¢ moiyueHueM conu ruapoxyopuzaa (1R 2R)-2-
(oToxcumermn)uukionponanamuia (160 mr, 0,42 mmonb, Beixon 71%) B BHme OenoBaToro
TBEPJIOTO BEIIECTBA.

'H SIMP (400 MTI'n, CDCl3) & mus™ 3.70 (dd, J=10.3, 6.1 T'rg, 1 H) 3.55 - 3.63 (m, 2 H)
3.40 (dd, J=10.5,6.8 T'u, 1 H)2.67 (dt, J=7.6,3.8 Ty, 1 H) 1.70 - 1.81 (m, 1 H) 1.23 - 1.32 (m, 4
H) 1.04 - 1.11 (m, 1 H). O6MeHuBaeMbIX MPOTOHOB HE HAOJIIOANIH.

IIpomexxkyTounoe coeJHHEeHHe 149: 2-((1S,25)-2-

(TOKCHMEeTHJI) HHKJION PO ) H30MHA0HH-1,3-1THOH

Pearent Meepgeiina (350 mr, 1,84 mmonb) meanenHo nobdasisu k pactsopy 2-((1S,25)-
2-(THAPOKCHMETHIT) UK IONPOITHI )U30MHAOMKH- 1, 3-1rona (200 mr, 0,92 mmons) 1 N' N N® N™-
teTpamerunHadranus-1,8-guamuna (395 mr, 1,84 mmons) B IXM (5 mi). PeakimonHyro cMmech
nepeMelnBald NMpu KT B arMocdepe azora B TeueHHe | 4. 3areM pEaKIMOHHYIO CMEChH
pactipenensii mexxay JAXM (30 mun) u Bogoii (30 mur). Opranudeckuii cioi MpOMbIBAJIN BOAOMH
(20 mu) m Hac. pactBopoM OukapOoHara Harpusi (20 mur), mpomyckanu yepe3 ruapodoOHyIO
(GpUTTYy M KOHUEHTpUpOBaIH 10 npuOIM3uTenpHO 10 Mi. DTOT pacTBOp ouuImanu (uIdII-
xpomatorpadueli, wucmnonedys KonoHKy Biotage 25 r SNAP wu rpamment 0-100%
STHJIALETAT/IMKIOreKcaH. Ppakiuu, copepkalue NPOAYKT, OOBEAWHSIN, U PACTBOPHUTENb
yoaasuii B Bakyyme. [IpOIYKT OCTaBsUTM HAa HOYb JUIsl BBICYIIMBAHHS B IOTOKE a30Ta C
nojyueHuem 2-((1S,2S5)-2-(3TOKCUMETHIT ) LIUKJIONPOITNI)U30MHAOIHNH- 1, 3-mroHa (188 wmr, 0,74
MMOJIb, BbIX01 80%) B BU/IE€ CBETIIO-KEITOrO TBEPAOTO BELIECTBA.

JKXMC (2 MuH, MypaBbuHast Kuciora): Rt = 0,94 mun, [MH]™ = 246,2.

IIpomexyTounoe coeaunenue 150: (1S,25)-2-(ITOKCHMETHI)IUKIONPONAHAMHHA

HzNy
HCI

THAPOXJIOPHN

I'mnpar runpasunaa (0,072 mur, 0,81 mmonb) noGammsumn k cycnensmu 2-((1S,25)-2-
(3TOKCHMETHI) LIUKJIOTPOITII ) U30MHA0NHNH-1,3-mona (188 wmr, 0,77 mmone) B 3Tanone (7 mi).
Peakunonnyro cmecr Harpesamu a0 40°C B armocepe azora B TeueHue 6 9. 3arem

PEAKLIMOHHYIO CMECh OXJIXIAJIW B JieAdHOW OaHe, (pUIbTPOBAIM M TNPOMBIBATIH XOJOIHBIM
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staronoM. Punsrpar nogkucaanu 1o pH 1 2 M HCI, u pacrBopurenbs KOHLIEHTPUPOBAIU 0O
npubnusuTensHo 5 M. Ocrasiuuiicss Oenblii ocagok oTguabTpoBbIBaNU U NpoMmbiBain XM, u
(bunpTpaT noMelnanu B KpyriaoA0OHHYI0 koi0y. PacTBopurens yaananu B BakyymMe U HaOMogaIu
HEe3HAYUTENIbHbIE KOJINYecTBa Oeloro ocaaka. DTOT OCaaOK OT(HHIBTPOBBIBAIM U MPOMBIBAIN
JAXM, a pactBopuTeNnb GUIbTPATA YIAIAIN B BakyyMe. IIpoayKT ocTaBisay Ui BHICYIIUBAHUS
B TOTOKe a30Ta Ha 2 4 ¢ noiaydeHuem comu  rugpoxiopuga  (1R,2R)-2-
(3Tokcumerwn)ukonponaHamuna (21 mr, 0,04 Mmoub, Beixoa 5%) B BUAE JKEITOrO Macia.

'H SIMP (400 MTI'n, CDCl3) & mus™ 3.70 (dd, J=10.5, 5.9 T'rg, 1 H) 3.55 - 3.64 (m, 2 H)
3.40 (dd, J=10.5,6.6 'y, 1 H) 2.67 (dt,J=7.6,3.8Ty, 1 H) 1.70 - 1.80 (m, 1 H) 1.22 - 1.32 (m, 4
H) 1.04 - 1.11 (m, 1 H). O6MeHnBaeMbIX MPOTOHOB HE HAOJIOIANIH.

IIpomexxkyTounoe COeJMHEHHE 151: (*)-2-((rpaHnc)-2-

(MeTokCHMeTHJI)HKJIONPONUI )H30UHA0IUH-1,3-1H0H

(£)-2-((Tpanc)-2-(I'uppokCcUMETHI ) TUKJIONPONTIT ) U30MHA0NNH-1,3-1uon (150 mr, 0,69
mmonb) 1 N' N' N® N®-rerpamerunnadramun-1,8-quamun (443 mr, 2,07 MMONb) PacTBOPSIH B
JAXM (7 mn) 1 MenieHHO A00aBIIsIN TPUMETHIIOKCOHUS TeTpadropdopar (320 mr, 2,16 Mmmonb),
Peaknmonnyro cmecr nepemernnBanu B armochepe Ny mpu kr. Uepes 30 MUH CyCIEH3HIO
pacnpenensiu mexay XM (20 mu) u Bomoit (20 mu), skcrparuposanu AXM (2 x 20 mi),
BBICYIIUBAJIN HAJ rUAPOPOOHONM PPUTTON M KOHLEHTPUPOBAIU C MOJy4eHUEM 520 MT JKeNTOro
TBEPAOTrO BelIECTBA. JTO BEINEeCTBO ouuinanu xpomarorpadueit Ha SiO, (xaptpumk Biotage
SNAP 50 r, osmoupys cmeceto 0-50% EtOAc/uuknorekcan). XKemaembie —(¢pakipm
KOHLIEHTPUPOBAIH C TIOJydeHUueM (+)-2-((Tpanc)-2-(MEeTOKCUMETHIT ) IUKJIOTIPOITHII ) H30UHAOJIHH-
1,3-nmuona (62 mr, 0,24 MmMoub, BbIxon 35%).

JXXMC (2 Mun, MypaBbuHast Kuciora): Rt = 0,84 mun, [MH]™ = 232,2.

IIpomexxkyTounoe coeHHEeHHe 152: (¥)-(TpaHnc)-2-

(MeToKkCHMETHJI)IHKJIONPONAHAMHHA THAPOXJIOPHUA
HoN,,,

Y?

(£)-2-((Tpanc)-2-(MeToKCUMEeTII ) [IUKJIONPONUI ) U30MHA0NNH-1,3-muon (68 wmr, 0,29

MMoIib) nobasisuin kK Metwiamuny (33% B stanone, 0,5 mu, 4,02 MMOJb), a 3aTe€M PacTBOP
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HarpeBamu nipu 120°C B MUKpOBOJIHOBOW meun B TeueHue | 4. OOpasoBaincst Oenblii 0CaIOK,
KOTOpbIN (uibTpoBasn B Bakyyme. Puibrpar BbimapuBagud B Bakyyme (250 mbap, K1)
Hobasnsmu 4 M HCl B guokcane (1,25 wmin, 5,00 MMOjb), pacTBOpP KOHLEHTPUPOBAIH C
nonyderueM (£)-(Tpanc)-2-(MeTOKCHUMETHIT)LIMKJIONpOoaHaMyuHa runpoxiopuaa (147 mr, 0,267
MMOJIb, BbIX0 91%) B Buze 6€10ro KprCTasINueCKOro TBEPOrO BEIIECTRA.

'H SIMP (400 MT'y, IMCO-dg) & muma™ 8.35 (yrump. s., 3 H) 3.27 - 3.33 (m, 1 H) 3.24 (s,
3H)3.13 (dd, J=10.5, 7.1 Ty, 1 H) 2.41 - 2.47 (m, 1 H) 1.44 (td, J=6.6, 3.7 I';, 1 H) 0.93 (ddd,
J=938,57,40T, 1 H)0.66 (dt, J=7.6, 6.0 I';, 1 H)

IIpome:xxkyTounoe CcOeJMHEHHE 153: 2-((1R,2R)-2-

(MeTokCHMeTHJI)HKJIONPONUJI )U30UHA0JUH-1,3-1H0H

2-((1R,2R)-2-(I'nipOKCUMETHIT ) IUKJIOTT PO M30UHAONMNH-1,3-n1oH (205 wr, 0,94
mmonb) 1 N N' N® N®-rerpamernnnadramun-1,8-quamun (602 mr, 2,81 MMONb) pacTBOPSIN B
AXM (10 mi) um MeaneHHO AO0aBISAIM TPUMETHIIOKCOHMs Terpadropbopar (410 mr, 2,77
MMOJIb), PeakinoHHyI0 cMech nepemMernnBaiu B atMochepe N, ipu kT. Uepes 1,5 1 cycneHsuro
pactipenensiimu Mexay XM (20 mm) u Bomoit (20 mu), skcrparuposamu AXM (2 x 20 mi),
BBICYLIMBAIN Hal rHApO(GOOHON (PUTTOI M KOHLEHTPUPOBAIH C MOJYYEHHEM HEOUYHIIEHHOrO
npoaykra (863 Mr) B BHIE JKEITOr0 TBEPAOrO BELIECTBA. JTO BEIIECTBO OUHIIAIU
xpomarorpadueii Ha SiO; (xapTpumk Biotage SNAP 50 r, smoupys cmecbto 0-50%
EtOAc/uuknorekcan). YKenaemble (paxkiun kKoHueHTpupoBanu ¢ mnonyderueM 2-((1R,2R)-2-
(MeTOKCUMETHIT ) IUKJIOTPOTTHI ) U30MHIONUH- |, 3-muona (193 wr, 0,75 mmonb, Bbixon 80%) B
BUJie OEJIOro TBEPAOro BEIECTBA.

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 0,84 mun, [MH]™ = 232.4.

IIpomexyTounoe coenunenue 154: (1R,2R)-2-(MeToxkcuMeTHI)HIUKIONPONAHAMHUHA

rHAPOXJIOPHA
HZN’//,

Y?

I'mnpar runpasunaa (0,043 wmu, 0,88 MMmonb) MemIeHHO MOOAaBIANM K CYCIEH3UU 2-
((1R,2R)-2-(METOKCUMETHII ) IUKJIOTIPONTMI)U30MHAONNH- 1, 3-mnona (194 wr, 0,84 mmonp) B

staHojie (7 mi). Peakumonnyro cmech HarpeBanmu 1o S0°C B atmocdepe N, B TedeHHe HOUU.
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benebiii ocanokx ordunbTpoBeiBaM B Bakyyme. @unbrpar noakucisuin no pH 1 4M HCI B
muokcane (5w, 20,00 Mmonp) M KOHUeHTpupoBanmu ¢ noaydeHueMm (1R 2R)-2-
(MeTOKCUMETHI)LIUKJIONpOoNIaHaMHuHa ruapoxiopuaa (240 mr, 0,84 mmons, Beixox 100%) B Buze
0esoro TBEpAOro BEIECTBa.

'H SIMP (400 MT'ti, IMCO-dg) & mua™ 8.33 (yump. s., 3 H) 3.30 (dd, J=10.5, 6.1 I'ry, 1
H) 3.24 (s,3 H) 3.13 (dd, J=10.6, 7.2 T'u, 1 H) 2.45 (dd, J=8.1, 3.7 'y, 1 H) 1.44 (dt, J=6.4, 3.4
I'u, 1 H)0.92 (ddd, J=9.8,5.7,4.0 ', 1 H) 0.67 (dt, J=7.6, 6.1 T'y, 1 H)

IIpomexxkyTounoe coeMHeHHe 155: (+/-)-2-((rpaHnc)-2-
(MeToKcHKAPOOHIII ) IIHKJIONPONII)YKCYCHASI KHCJI0TA

oy

0

OH
PactBop (+/-)-(Tpanc)-metun-2-(2-(mpem-0yToKcu)-2-
okcoaTwi)uukionpornankapbokcmnara (321 wr, 1,50 mmons) B XM (2 mim) mpu 0°C
oOpabarbBanu nobasneHneM no karsiM TOY (2 mut), U MONyYeHHYIO B pe3yJbTaTe CMeCh
nepeMelIMBald IpU 3TOH Temmeparype B TedeHue 1,5 4. ANMKBOTY KOHLIEHTPUpPOBAJIU B
BaKyyMeé W IOKa3aJu IojHoe mnpeobpasoBanue. OcCTaBUIMIICS PAacTBOP KOHLEHTPUPOBAIU B
BaKyyMe U BbImapuBaiu comectHo ¢ Et,0, 3arem ¢ XM c nmonyuennem (+/-)-2-((TpaHnc)-2-
(MeTOKCHKapOOHMIT)IUKJIONPONII)YKCYCHOM Kucnotel (200 mr, 1,27 mmonb, Bbixon 84%) B

BHUJI€ OYEHb CBETJIO-KOPUYHEBOI'O TBEPIOrO BELIECTBA.

'H SIMP (400 MT'u, CDCl3) & min™ 3.72 (s, 3 H) 2.40 - 2.46 (m, 2 H) 1.71 - 1.81 (m, 1
H) 1.55-1.61 (m, 1 H)1.31-137 (m, 1 H) 0.85-0.92 (m, 1 H). OOMeHnBaeMoro npoToHa He

HaOIIOJAJIA.

IIpomexxkyTounoe cOeJMHEHHE 156: (+/-)-(Tpanc)-Mermna-2-(2-

\O%

TUAPOKCHITHII) IHKJIONPONAHKAPOOKCHIAT

OH
PactBop (+/-)-2-((Tpanc)-2-(MeTOKCUKapOOHIIT ) IUKJIOMPOITIII)YKCYCHON KHCIOTHI (967

mr, 6,11 mmomp) B TI'® (20 mm) mpu 0°C oOpabaTeiBamu KOMIUIEKCOM OopaHa ¢

terparuapodyparom (1 M B TT'®, 15,29 mu, 15,29 MMoub), U TOJNyUYEHHYIO B Pe3yJIbTaTe CMECh
nepeMelnBaIy NMpu 3Toi Temneparype B TeueHue 1,5 4. Ilocne mepememmBanus B 0OLIei

CJIOXKHOCTH B TE€YEHHE 2 Y MOJYUYEHHYIO B pe3ysbrare cMech oOpabarbiBaiu mMeTtaHoyoM (4,95
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w1, 122,0 MMoIb) 1 Yepe3 5 MUH KOHLIEHTPUPOBAIU B BakyyMe. O4HCTKY 3TOro ocraTtka (-
xpomarorpadueii Ha SP4 BbIMONHANH, UCTIONB3Ysl KOJNOHKY SO r cunmkarens u smoupys 50%
rpanueHTom GLOBAL (AcOEt B rekcaHax) ¢ NOJy4eHHEM IIOCJI€ KOHLEHTPUPOBAHUS B
Bakyyme — (+/-)-(Tpanc)-merun-2-(2-ruapokcusTiin)uukionponankapookcmnara (1,6 r, 11,10
MMOJIb, BbIxon 00%) B Buae OECLBETHOrO Macia, a 3aTeM AOIMOJHUTENbHOW maptuu (+/-)-
(Tpanc)-MeTmi-2-(2-ruApoKCU3 T LUK Ionponankapookcuiaara (404 mr, 2,80 MMOJb, BBIXOX
15%).

'H SIMP (400 MI', CDCls) & mua™ 3.74 (t, J=6.5 T, 2 H) 3.65 - 3.69 (m, 3 H) 1.51 -
1.67 (m, 2 H) 1.40 - 1.50 (m, 2 H) 1.17 - 1.24 (m, 1 H) 0.73 - 0.81 (m, 1 H). O6menunBaemoro
NPOTOHA HE HAOIIIOJAITH.

IIpomexxkyTounoe coeIMHEeHHEe 157: (+/-)-(rpanc)-Metun-2-(2-((mpem-

Oy THIAMMEeTHJICHIHII)OKCH )3 THJI) U KJIONPONAHKAPOOKCHIIAT

*’%
N

o\jg
PactBop (+/-)-(Tpanc)-merun-2-(2-rugpokcusTuin)uukiIonponankapookcunara (404 wr,
2,80 mmonb) B IXM (15 M) npu kt oOpabarbiBanu umuaasosnom (286 wmr, 4,20 MMoinb), 3aTemMm
TBDMS-C1 (507 wmr, 3,36 mmoinb), 3ateM DMAP (34,2 mr, 0,28 MMOJb), U TOJyYEHHYIO B
pe3yspTaTe CMechb MepeMeIluBaji MpU STOH Temmepatype B TedeHne 16 4. OueHb ObICTpO
obpasoBaics Genbiii ocanok. Cmech pasdasmsuin IXM u Bomo#, u ciou pasgessuid. Bognyro
a3y oskcrparupoBamu JAXM, u OOBEOUHEHHBIE OPraHMYECKHE BELIECTBA BBHICYIIUBAIUA C
UCTIOJIb30BaHUEM (Da30BOro cemapaTopa ¥ KOHLIEHTPHPOBAIM B BaKyyMe ¢ TojiyueHuem (+/-)-
(Tpanc)-metmn-2-(2-((mpem-0y TUIATUMETHIICHITIIT )OKCH )3 T )LIUKJIONponankapOokcunara (724
mr, 2,80 mmoutb, Bbixon 100%) B Bue OeCLIBETHOrO Maca.
'H SIMP (400 MI'r, CDCls) & muma™ 3.65 - 3.71 (m, 5 H) 1.39 - 1.59 (m, 4 H) 1.14 - 1.21
(m, 1 H)0.90 (s, 9H) 0.71 - 0.77 (m, 1 H) 0.05 (s, 6 H)
IIpome:xxkyTounoe coeHHeHHe 158: (+/-)-(Tpanc)-2-2-((mpem-

Oy THIAMMETHJICHJINII)OKCH )3THJI) M KJIONPONAHKAPOOHOBAasI KHCJI0TA
o

HO%
_\O\ g
K
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PactBop (+/-)-(Tpanc)-merun-2-(2-((mpem-0y THITUMETUIICUIIFIT ) OKCH )3 THIT)-
nukonponankapookcunara (724 mr, 2,80 Mmmonp) B mMeraHose (8 mu) mpu KT oOpabaTsiBanu
NaOH (2,80 mu, 5,60 MMonib, 2 H. B BOZ€), U MOJYYEHHYIO B PE3yJIbTaTe CMECH IepEeMELINBAIN
IpU 5TOHM TemrepaTtype B TedeHue 16 4, mocje 4ero KOHLEHTpUpPOBaIH B Bakyyme. OCTaTok
pactpenensiin mexny AcOEt u Bogoi, u cmech obpabdarsiBamu HCI (2,80 mn, 5,60 mmoss, 2 M
BONHBIN pacTBOp). Crou pasnensniu, U BonHy ¢asy skctparupoBain EtOAc. O0bennHeHHbIE
OpraHUYEeCcKHe BellecTBa BbICymIMBaIUM Haa MgSOs M KOHLEHTPUPOBAIM B BaKyyMe C
MOJy4YeHUEM (+/-)-(Tpanc)-2-(2-((mpem-0y THIAMMETUIICHITHIT ) OKCH )3 THT )-
LIUKJIONPONIAHKAPOOHOBOM KUCIOTHI (549 mr, 2,25 MModb, Bbixon 80%) B BUE CBETIIO-KEITOrO
TBEPJOTO BEIIECTBA.

'H SIMP (400 MI', CDCl3) § Maa™ 3.66 - 3.72 (m, 2 H) 1.51 - 1.56 (m, 3 H) 1.42 (ddd,
J=8.2,46,35Tu, 1 H)1.21 - 1.29 (m, 1 H) 0.90 (s, 9 H) 0.81 - 0.86 (m, 1 H) 0.06 (s, 6 H).
OOmMeHnBaeMoro nNpoToHa He HAOJFOAATIH.

IIpome:xxkyTounoe coelHHEeHHEe 159: (+/-)-bensua-((rpanc)-2-(2-((mpem-

Oy THIAMMEeTHJICHJINI)OKCH )3 THJI)HKJIONPONUI)KapdamaT
YN

Oﬁg

PactBop (+/-)-(Tpanc)-2-(2-((mpem-0y THAANMETUIIC UITUIT ) OKCH )3 THIT ) -
LUKJIONPOaHKapOoHOBOM Kucnothl (2,31 1, 9,45 mmonb) B Toayone (40 mi) obOpabaTeiBanu
TprdTHIIAaMUHOM (3,95 ™Mit, 28,4 mmonb), 3atem audenmindocdopasunatom (2,444 mu, 11,34
MMOJIb), a 3aTeM uepe3 2 MUH OeH3MIOBbIM criupToM (1,966 mu1, 18,90 mmons). [TonyueHHyO B
pesynbrare cMmech mnepememuBanu npu 110°C. Uepes 6 4 cMmech OXJaXnald A0 KT H
KOHLleHTpupoBanu B BakyyMe. Ocratok pacnpenensnn mexay EtOAc u Boxmo#, u ciou
paznemsuu. Boxnyro ¢a3y skcrparuposanu EtOAc, n o0beIMHEHHbIE OPraHUYECKHE BEIIECTBA
NPOMBIBAIA PACTBOPOM XJIOPHIA HATPHsl, BbICymuBanu Hax MgSOs; M KOHLEHTPHPOBAIU B
BaKyyMe. BBITIONHSIM OYMCTKY HEOYHINEHHOTO BemecTBa (mpubmmsurensHo 4 1) ¢umim-
xpomarorpadueii Ha SP4, nucrone3ys konoHKy 100 r cunukarens u smoupyst S50% rpagueHToOM
GLOBAL (EtOAc B rekcaHax) ¢ MOJYYeHHEM TMOCJE KOHIEHTPUPOBaHUS B Bakyyme (+/-)-
oen3mi-((Tpanc)-2-(2-((mpem-0y THIIIUMETHIICHITII ) OKCH )3 THIT )L KJonpormi )kapdamarta (1,57
r, 4,49 Mmoutb, Bbxon 48%) B BUAE JKEJITOTO Maca.

YKXMC (2 mun, nipu BeicokoM pH): Rt = 1,55 mun, [MH]™ = 350,3.
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IIpome:xkyTounoe coeJHHeHHe 160: (+/-)-(Tpanc)-2-2-((mpem-

ByTHaanMeTHICHINI)OKCH)ITHI)IHKJIONPONIAHAMMH

Y
'\

O\jg

Pactsop (+/-)-6en3un-((tpanc)-2-(2-((mpem-0y THIIUME TUIIC UITHIT ) OKCH )3 THII )-
uuktonpornuin)kapbamara (1,4 r, 4,01 mmons) B meraHode (30 mu) mpu KT oOpabaTbiBaiu
najaauem Ha yriepone (300 mr, 0,28 mmonb, 10% wmacc./macc., 50% BlaxxHOW Macchl), U
NOJIYYEHHYIO B Pe3yJIbTaTe CYCHEH3HIO MEepeMeIINBAIA NPU 3TOH TeMmepaTrype B atMocdepe
Bogopoza (1 6ap) B Teuenue 16 4. KatanuzaTtop oTQHUIBTPOBBIBAIA U MPOMBIBAIH METAHOJIOM.
OOpennHeHHbIE OpPraHMYECKHE BEIECTBa KOHLEHTPUPOBAJIU B BaKyyMe C moiydeHuem (+/-)-
(Tpanc)-2-(2-((mpem-0y THIIUMETUIICHIIIIT)OKCH )3T ) UKKIonponanamuaa (920  wmr, 4,27
MMOJIb, BbIxo 107%) B BUAe GeciBETHOro Macia.

'H SAIMP (400 MI', CDCls) & mna™ 3.64 - 3.67 (m, 2 H) 1.40 - 1.55 (m, 2 H) 1.33 (dt,
J=13.6,6.8 T, 1 H) 091 (s, 9H) 0.70 - 0.77 (m, 1 H) 0.45 - 0.51 (m, 1 H) 0.29 (dt, J=6.8, 5.3
I'u, 1 H) 0.07 (s, 6 H). O6mMeHnBaeMbIX MPOTOHOB HE HAOIIOATIHL.

IIpomexyTounoe coeaunenue 161: (1H-IImppono[3,2-c|nupuann-4-ui)mMmeraHona
THAPOXJIOPHA

=
S H
= HCI

K pactBopy 1H-nuppono[3,2-c]nupuaun-4-kapOonoBoii kucnotsl (400 mr, 2,47 MMOIb,
uMeeTcsl B Mpojaxke, Hampumep, oT kommaHum Sigma-Aldrich) B TT'® (16 mu) noGassiu
KoMmIuiekc Oopana ¢ TterparuapodpypanoM (1 M B TI'®d, 493 mn, 4,93 MMOIb) HpU KT.
PeakunoHHYI0 cMech MepeMEInBaIN MPH KT B T€UEHHE 3 4. 3aTeM PeaKLUOHHYIO CMECh FaCHIIH
metarojoM (0,998 wmut, 24,67 mmonb) u consiHoit kucioroit (1 M, 3,08 mu, 6,17 mMMonb) u
nepeMelBad B TeueHne 1 4 mpu KT. PeaknMOHHYIO CMeCh OCTaBJsUIM CTOSITh Ha HOYb. B
PEAKLIMOHHON CMecH ObUI OTMEYEeH OCaJOoK, KOTOpPbIH oTduiubTpoBbBaIU ¢ monydeHneM (1H-
nupposo[3,2-c|nmupuann-4-mn)meranona runpoxyaopuaa (306 mr, 1,33 mmons, Beixox 54%) B
BUie OE€I0BATOrO TBEPAOTO BEIIECTBA, KOTOPOE UCIOIB30BAIN O€3 JOMOJHUTEIbHOH OUHUCTKH.

JKXMC (2 mun, nipu BeicokoM pH): Rt = 0,43 mun, [MH]™ = 149,1.

IIpomexyTouHoe coequHenue 162: Mernia-2-merua-1H-unanon-4-kapookcuaar
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K cepnoit xucinore (0,127 mn, 2,26 wmmonb) noOasmsiu  2-metuin-1H-unnon-4-
kapOoHOBYIO kuciaory (400 mr, 2,28 MMOJb, MMeeTCsl B NPOJAKe, HAIPUMeEp, OT KOMIIAaHHU
Apollo Scientific), 1 peakLHOHHYIO CMe€Ch HarpeBaju ¢ O0OpaTHbBIM XxonomuibHukoM (65°C) B
TeueHne 18 u. 3areM peakUMOHHYID CMeCh HEHTpainu3oBaiu OHKapOOHATOM HATpPHS,
BBIAPHUBAJIM B BakyymMe H pacTBopsuin B nuxjopmeraHe (40 mu). OpraHudeckuid Ciou
npOMbIBaJIN BOZOM (20 MJT), M BOIHBIHN CJIOH NoABEprain oOpaTHON SKCTPAKIHMU AUXJIOPMETAHOM
(2 x 20 mut). OpraHuyecKkuid CJIOHN BBICYIIUBAJIM MPOMyCKaHUEM 4epe3 ruapodoOHy0 GPUTTY U
BBINIAPUBAIM B BAaKyyMe€ C IOJyYEHHEM JKEJIAeMOro MNpoAykTa MeTui-2-metui-1H-nnnon-4-
kapOoxcunara (430 mr, 2,16 MModb, BeIxoA 95%) B BUIE OpaHKEBOTO TBEPIOTO BELIECTBA.

JKXMC (2 Mun, MypaBbuHast kucinora): Rt = 0,94 mun, [MH]™ = 190,2.

IIpomexxkyTounoe cOeHHEeHHe 163: Metna-2-merni-1-ro3nia-1H-unpgon-4-

KapOokcuaaT

SN

Ts
=/ 0
Mertun-2-merun-1H-unnon-4-xkapookcunar (430 mr, 2,273 mmons) pactBopsiiu B JIMP
(5,7 mun) mpu 0°C B armocdepe asora. Jlobasnsiiu nopuusmu ruapun Hatpusi (60% nucnepcus B
MUHEpAJIBLHOM Macie, 136 mr, 3,41 mmonb). Peakiuonnyro cmech nepememusanu npu 0°C B
TeueHue 10 MuH, Mocie 4ero MOAOTpeBaly 10 KT M IepeMeluBaiu B TedeHue 30 MUH.
Hobasnsmn To3un-Cl (563 mr, 2,95 MMOJb), 1 PeakLHOHHYI0 CMeChb MEPEeMEIINBAIA MPU KT.
IMocne 3aBepIIEHUs PEaKLUK PEAKLIMOHHYIO cMech oxJaxaanu ao 0°C u racunu Bogoi (8 mi). B
PEaKLIMOHHON cMecH ObLIT OTMEYEH OCaIOK, KOTOPbIH OT(HIBTPOBBIBAIH U IPOMBIBAINA BOIOH (2
x 10 mu1). TBepaoe BELIECTBO BBICYLIMBAIU B BAKyyMe C MOJYYEHHEM METHII-2-MEeTHII- | -TO3MII-
1H-unnon-4-xap6okcunara (680 mr, 1,88 mmonb, Beixon 83%) B BHIE KOPUYHEBOTO TBEPIOTO
BEILECTBA.
JKXMC (2 Mun, MypaBbuHas Kucnota): Rt = 1,36 mun, [MH]™ = 344, 1.

IIpomexyTouHoe coequHenue 164: (2-Merui-1-ro3una-1H-unnog-4-un)meranon

Ts



177

PactBop mermn-2-merun-1-ro3un-1H-uanon-4-xkapbokcunara (675 mr, 1,97 mmons) B
JAXM (9,8 mu) B atmocdepe azora oxiaxkgand a0 -78°C u gobasmsum no karwsim DIBAL-H
(2,34 M B Tonyome, 3,70 mu, 8,65 mmonb) B TedeHne 30 MHH, U PEAKLUOHHYK) CMECh
nepemernBaiy npu -78°C B TeueHue 2 4. 3aTeM PEaKLHUOHHYIO CMECh IacUiii MeTaHOJIOM (795
MKJI, 19,66 mmornb) eme npu -78°C, a 3aTeM ee OCTaBJIUIM AJIA MOAOTPEBa O TEMIIEPaTyphI
OKpy>Karomer cpenbl. PeakiMOHHYIO cMech pa30aBisuid PacTBOPOM BUHHOKHUCIIOTO KaJlMsi-
Hatpust (50 wmu1) W mepememuBanu B Tedenue 16 u. Ciom pasmensuii, U BOIHBIA CJIOMH
sKCTparupoBamn auxjopMeranoM (3 x 20 mun). OObearHEHHbIE OpraHHYECKHe BEIeCTBa
BBICYIIUBAJIM TPOMYyCKaHUEM uepe3 THAPOPOOHYK (GPUTTY H BbIIAPUBAIN B BaKyyMe C
MOJIyYEHHEM HEOYMINEHHOTO TMPOAYKTa B BUAE KOpUYHeBOro macia (692 wr). OOpazen
HAHOCWIN B auxjiopMeraHe Ha KapTpumk 25 r SNAP u ounmanu ¢udm-xpomarorpadueii Ha
Biotage SP4, smompys cmecero 15-605% sTunanerat/uukiorekcan. PeneBaHTHBbIE (pakiuu
OOBEUHSIIN 1 BBIMIAPUBAIIN B BAKYYME C MOJIyUYEHHEM JKEJIaeMOro MPOonykKTa (2-MeTni-1-To3m-
IH-unnon-4-un)meranona (535 mr, 1,61 mmons, Beixon 82%) B Buae OECIIBETHOM CMOJTBL.

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 1,12 mun, [MH]™ = 316,1.

IIpomexyTouHoe coeqnuHenue 165: 4-(bpommerna)-2-metui-1-ro3uia-1H-ungon

Br
Tsl

(2-Metun-1-ro3un-1H-unnon-4-un)meranon (254 wmr, 0,81 mmons) pactBopsuin B JIXM
(1611 mxn) n nepemerunanu npu 0°C B atmocdepe N,. lodasnsau no karmsm PBrs (114 mxa,
1,21 mMMonb), M peakuMOHHyK cmech nepememmBanu npu 0°C B Tedenme 1 4. 3arem
PEAKLMOHHYI0 CMECh TaCHJIM BOIHBIM pacTBOPOM OmkapOoHarta HaTpus (1 Mu1), HalMMBaNIM Ha
Boay (25 mut) m skcTparupoBaiu guxijopmeraHoM (3 x 25 mur). OObenuHeHHbIE OpraHUYECKHe
BEIECTBA BHICYIIUBAJIN MPOIMYCKaHUEM depe3 ruipoGoOHy0 (GPUTTY U BHINAPHBAIHN B BaAKyyMe
C TIOJIy4E€HHEM HEOUHIIEHHOro mpoaykra 4-(6pommertin)-2-meti-1-ro3un-1H-unnona (351 wr,
0,56 mmonb, Beixox 69,1%) B BUIE MypITypHOH CMOJIBI.

JKXMC (2 mun, MypaBbuHas kucnora): Rt = 1,40 vun, [MH]" = 378, 1, 380,0.

IIpomexxkyTounoe coequnenue 166: XuHOIHUH-7-HIMETAHOJI

(ji)\/()
H
SN

K xuHommH-7-kapOoHoBoW kuciore (200 wmr, 1,16 Mmonb, umeeTcs B MPOHAAKE,
Hanpumep, oT kommanuu Fluorochem) B TI'® (1 mu) noGamsmm komruiekc OopaHa ¢

terparuapodpypasom (1M B TI'®, 346 w™mn, 3,46 MMOIb), U PEAKIHOHHYID CMECh
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nepeMernBaId Py KT B TedeHne 1 4. 3aTeM peakunoHHyI0 cMmech pazbdasisiin EtOAc (10 mn),
npomsiBasu pactBopoM NaHCO; (10 mur), BoxHbli cnoit skcrparupoBanu EtOAc (2 x 10 mi),
OpPraHUYECKHE CJIOM BBICYLIMBAIU Hajg TuapopoOHON (PUTTOM M KOHLEHTPHPOBAIH C
HOJTyYEHHUEM JKEJITOr0 Macya. DTO Macjo ounmany ¢iai-xpoMarorpadpueit Ha SiO; (kapTpumk
Biotage SNAP 25 r1, smoupys 0-100% EtOAc/uuknorekcan), Hamjexamue (Gpakuuu
KOHIIEHTPUPOBAJIH C MOJy4YeHUEM XUHONUH-7-uiMeranona (140 mr, 0,79 mmoub, Bbixoa 69%) B
BUJIE KEJITOrO TBEPJIOTO BELIECTBA.
JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,71 mun, [MH]™ = 160, 1.

IIpomexyTouHoe coeqnuHenne 167: 7-(bpoMMeTHI)XHHOJIUH

(j@\/
B
\N r

PactBop xuHomuH-7-unmeranona (63 wmr, 0,40 mmons) B HBr (48% B BOme, 1 mu, 8,84
mMMmoJib) Harpeamu 10 80°C B TeueHuwe 2,5 4. 3aTeM pEAKIUOHHYIO CMECh BBIIAPUBAIH B
BaKyyMeé C TMOJY4YeHHEM HEOYHINEHHOro mnpoaykra 7-(6pommermn)xunonura (115 wmr, 0,26
MMOJIb, BBIXOH 65%, umcrora 50%) B BHIE KOPUYHEBOTO TBEPIAOTO BELIECTBA. JTO BELIECTBO
UCTIONIb30BAJIM B HEOUUIIIEHHOM BUJIE B CIEAYIOLIEH PEAKLIUH.

JKXMC (2 Mun, MypaBbuHas kuciiora): Rt = 0,60 mun, [MH]™ = 2221, 224,1.

IIpomexyTounoe coeqnHenue 168: 1-(1-bpoMaTui)-3-MeTokcHOeH30.1

~ OO\rBF

1-(3-Metokcudenmn)aranon (1000 mr, 6,57 MMOJIb, UMEETCSl B IPOAAKE, HATIPUMED, OT
xomnanuu Enamine) pactBopsuiu B JIXM (6,6 M) u nepemermuBanu npu 0°C B atmochepe N,.
JHobasnsim no karisim PBrs (273 Mk, 2,89 MMOIIb), U PEaKLIMOHHYIO CMECh TIEPEMELTHBAIN TIPU
0°C B Teuenne 1,5 u. JloGaBasay JONONHUTENBHYIO nopuuio PBr; (62,0 mxn, 0,657 Mmonb), u
PEAKLIMOHHYI0 CMECh IMOAOTPEBATH A0 KT U MEPEeMEIIMBAIN B TE€YCHHE HOYH. PEeakLMOHHYIO
cMmech cHoBa oxuyakaanu 10 0°C u gobaBism ONONHUTENbHYO nopuuio PBr; (186 Mk, 1,971
mmonb). Yepes 18,5 9 peakuumoHHyH cMech racwid Bomod (3 M), HeHTpaau3oBaIu
oukapOoHaToMm HaTpust U pa3dasisui 10 SO M Bogoit. Bonublit cioii skctparuposanu JIXM (3
X 20 MJT), BBICYLIMBAJIN TPOITyCKaHUEM uepe3 ruipodoOHYI0 GPHUTTY U BEIMAPHBAIH B BAKYYME C
nonyueHueMm 1-(1-6pomatun)-3-merokcudensona (1384 mr, 5,79 mmons, Beixon 88%) B Bue
OecLBETHOTrO Macna.

KXMC (2 muH, mypaBbuHas kuciora): Rt = 1,18 mMuH, He HOHM3HpyeTCs mpU

xoppexTHoM [MH]"
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IIpomexxyTounoe coenunenue 169: 2-(3-(bpommerni)denun)ITanon

Ho/\/©\/Br

Kommnekc 6opana ¢ rerparuapodyparom (1 M B TT'®, 4,37 mi, 4,37 MMoib) 100aBIsLTH
O KarsiM K pactBopy 2-(3-(Opommermm)penmn)ykcycHoit kuciaorsl (500 mr, 2,18 mmons,
uMeeTcst B mponaake, Hampumep, oT komnanuu Fluorochem) B TT'® (20 mu) mpu 0°C. Cmech
OCTaBJISTM JUJIsl TIOIOTPEBA 10 KT U TepeMelnBaii B TeueHne 2 4. M30bITOK peareHTa racuiu
meniieHHbIM nobasnenneM MeOH npu 0°C. PeakiMOHHYIO CMeCh KOHLIEHTPUPOBAJIU B BAKYYME,
oM B JIXM u ounmanu ¢mii-xpomarorpadueii Ha Biotage Isolera, ncrone3ys kapTpHuIK
25 r cunmukarenst SNAP u smoupyst rpaguenrom 0—100% EtOAc/nukiorekcad ¢ nojay4eHuemM
10CJIe KOHLEHTPUpPOBaHUs B Bakyyme 2-(3-(6pommermn)dennn)stanona (440 mr, 2,05 mmonb,
BeIX0Z 94%) B BHI€ KOPUYHEBOTO OCTATKA.

JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 0,87 mun, [MH]™ =216

IIpomexkyTounoe coeaunenue 170: Mermia-1-to3ua-1H-nuppoao[3,2-c|nupuann-4-

KapOokcuaar

—QO
(o]

PactBop wmertun-1H-nupposo[3,2-c]nupunun-4-kapbokcunara (501,7 wmr, 2,85 mmounb;
UMeeTCs B Ipojiake, Hampumep, ot kommanuu Matrix Scientific) 8 JIM® (10 mun) oxaxknanu 10
npubm3utensHo 0°C B nensiHol O6ane B armMocdepe a3zota. K 3Toli nmepememnnBaromeiics cMecu
no0aBysUM opuusiMu ruapuz Hatpus (60% nucnepcusi B MuHepanbHOM Macie, 179,1 mr, 4,48
MMOJIb) C TIOJyYE€HUEM SIPKO-JKEJITOTO pacTBOpa. JTOT pacTtBop mnepememmBanu npu 0°C B
TedeHue npudnusuTenpbHo 10 MuH, nocne dero nodasisun 4-tonyoncynshormxiopun (700,1

mr, 3,67 wmmonb). Cmech OCTaBIsIM Ui TONOTPEBa 1O KT MPH MEPEMELIMBAHUU |

>
nepeMelnBaIi JOMOJHUTENbHO B TeueHne 2,25 4. K peakimonHoi cmecu nobassian Boxy (10
MJI) ¥ TIEpEMELINBAIH €€ ele B TeueHne 5 MuH. K 3Toii cMecn 100aBisiin HacC. BOIHBIA PacTBOP
xyopuaa jutust (25 mu) u Boay (25 mn). IlonaydeHHbIH B pe3ynbTaTe MyTHBIH JKENTBIH PacTBOP
sKcTparuposaiy strianeratoM (3 x 50 mu). Opranndeckue ¢aspl OOBEIUHIIN U PHIBTPOBAIN

gyepe3 KapTpHLK, 000pynoBaHHbIN ruapodoOHoi GpurToil. PUIbTPAT BRINMAPUBAIHN B BAKYYME C
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MOJIyYEHHEM CBETJIO-KEJITOrO TBEPAOTO BelecTBa MeTui- 1 -ro3uin- 1 H-nupponol[3,2-c|nupuans-
4-xapOokcunarta (837,9 mr, 2,54 mmonb, Beixoz 89%).

YKXMC (2 mun, Boicokuii pH): Rt = 1,07 mun, m/z = 331 ana [MH]"

'H SIMP (400 MI 1, CDCl3) & v 8.62 (d,J=5.4Tu, 1 H) 8.09 (dd, J=5.6, 0.7 'y, 1 H)
779 (d,J=83Tu,2H)7.73(d,J=3.7Tu, 1 H) 742 (d,J=3.2Tu, 1 H) 7.24 - 7.31 (m, 2 H) 4.04
(s,3H)2.37(s,3 H)

Ipomexyrounoe coeaunenune 171: (1-To3un-1H-nuppoJio|3,2-c]nupuann-4-

WJI)METAHOJ

0
0=
N RS
N
HO

Cmecb wmetmi-1-ro3un-1H-iuppono[3,2-c|mupunun-4-kapbokcunara (836,7 wr, 2,53
MMOJb) W xyopup Kambmms (560,1 wmr, 5,05 wmmomp) B stanone (10,0 mm) wu  2-
metmnterparaapodypana (10,0 mn) oxnaxnam no 0°C B nensiHOlN OaHe NPH MEPEeMEITNBAHUHN B
armoc(epe azora. K sToit cmecn nobasmsim nopuusimu Ooprunpun Hatpust (148,1 mr, 3,91
MMOJIb), IIOCIE Yero CMeCh U3BJEKAIN W3 JieAsHOW OaHU M OCTABIISAIM JJIS MOAOTPEBa A0 KT.
CwMmech mepemernnBany npu KT B TeueHue 28 4. PeakiunoHHyto cmech noporpesanu no 40°C u
nepeMeLINBali JONOJHUTENbHO B TeueHue 19 4, mocie 4ero ocTaBisuy IS OXJIAXKIEHHs 10 KT.
K cmecu nobasnsinu Hac. BOAHBINA pacTBOp Xjopuaa aMmmoHust (10 MiI), U cMech nepeMenInBaIn
B TeueHue 10 muH. IlodaydeHHyr0 B pe3yjbTare CMECh KOHIIEHTPHPOBAJIM B BaKyyMe IUis
yIaJeHus OpraHndeckux pacroputeneil. K sToli cMecn mo0aBisiiM pacTBOp XJIOPHIA HATPUS
(10 mu1), BOomy (25 mun) m atunauerar (30 mut), U ciou pasaersuii. BogHblil cliol 3KCTparupoBaiu
stunaneratoM (2 x 30 mut), u oOpenuHeHHbIE OpraHudeckue (aspl npomMeiBain Bogoi (2 x 30
wi). Opranuueckyro (asy ¢uiabTpoBanM dHepe3 KapTPUIK, 0OOpyIOBaHHBIN ruapodoOHOM
¢bpuUTTOH, M KapTPHUIDK MPOMBIBAI METAaHOJOM (TpubmusuTenpHo 50 MII) UM AHXJIOPMETaHOM
(mpubmm3urensro 30 mit). PUIBTPAT BHIIAPUBAIN B BaKyyMe C MOJYYEHHEM OeJoro TBEpAOTro
BEIECTBA, KOTOPOE CYCHEHIUPOBAIN B METAHOJE M HENMOCPEIACTBEHHO HAHOCHJIM CBEPXY Ha
HOHOOOMeHHYI0 KOJIOHKY 20 T Isolute ¢ amunonpommiom. KonoHky smroupoBaiu 6 oObeMaMu
KOJIOHKH MeTaHoya. HeoOxomumble ¢pakunyu OOBEAWHSIM W BBIIAPUBAIM B IMOTOKE a30Ta C
NOJIy4€HHEM CTEKJIOBUIHOTO OpaH)keBoro teepaoro Bemectsa; (1-rosmn-1H-muppomnol3,2-

¢ |mupuana-4-un)meranona (605,2 mr, 1,60 mmons, Beixon 63%).
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YKXMC (2 mun, Bbicokuii pH): Rt = 0,94 Mun, m/z = 303 mns [MH]"

'H SIMP (400 MI'r, CDCl3) & mus™ 8.42 (d, J=5.9 T, 1 H) 7.84 (d, J=5.9 T';, 1 H) 7.80
(d,J=83Tu,2H)7.62(d,J=3.7Tu, 1 H) 726 -731(m,2H)6.71 (d, J=3.2 Ty, 1 H) 4.95 (s, 2
H) 4.23 (yump. s., 1 H) 2.38 (s, 3 H)

IIpomexyTounoe coegunenne 172: mpem-byruna-3-gpopmua-1H-nuppono|2,3-

N-

(o]
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b|nupuaun-1-kapoéoxcuaar

K cycnensun 1H-nuppono[2,3-b]nupuann-3-kapdansaernna (304 mr, 2,08 mmonb;
UMEEeTCs B IPOJake, HAIpuUMep, oT komrnanuu Enamine) u gu-mpem-Oyrunaukapbonara (0,580
i, 2,50 mmonp) B auneroHurpmie (5 mi) nodasmsuim DMAP (28 wr, 0,23 mmonb), u
PEAKLMOHHYI0 CMeCh MEepPEeMELIMBAN MPU KT B arMmocdepe a3zora B TedeHwe 0,5 4, a 3arem
OCTaBJISIIN CTOATh HA HOYb. PEaKIIMOHHYIO CMeCh KOHLIEHTPHPOBAJIHN B BAKyyM€ C IOJIy4YE€HUEM
KOPUYHEBOTO TBEP/IOTO BEINECTBA, KOTOPOE PACTBOPSIIN B AMXJIOpPMETaHe (3 MJI) M HAHOCHUJIH Ha
kapTpuk 25 r cunukarensst SNAP u ounmanu ¢asm-xpomaTtorpadueit, 3Jonupyst rpagueHToM
30-50% orunaunerara B ukiorekcaHe. HeoOxomumble — ¢pakuun  oOBenUHSIUA |
KOHLIEHTPUPOBAIM B BaKyyMe, IOCJ€ Yero OCTAaTOK pacTBOPSUIM B auxjopmeraHe (6 i),
HePEeHOCIN B TOYHO B3BELICHHBIH (DJIaKOH, KOHIIEHTPUPOBAJIH B MOTOKE a30Ta U BBICYIIHBAJIH B
BaKyyMe C MOJy4eHHeM Oesioro TBepaoro BemectBa mpem-0ytui-3-popmui-1H-mupporno[2,3-
b |oupunus-1-kapookcunara (420,7 mr, 1,71 mmonb, Bbixon 82%).

YKXMC (2 mun, Beicokuii pH): Rt = 0,97 mun, m/z = 247 qns [MH]"

IIpome:xxkyTounoe coeJHMHeHHe 173: mpem-ByTun-3-(ruapoxcumern)-1H-

N-

o)

o
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nuppo.o|2,3-blnupuann-1-kapéokcuaar

PactBop mpem-0ytun-3-popmun-1H-mmppono[2,3-b Jnupunnn-1-kapbokcunara (420 mr,
1,71 mmonb) B 3Tanosne (10 mu) oxnaxnanu no 0°C mpu nepememnBanuy B atMocdepe a3ora,

nocie 4ero nodasmsuim Gopruapun Hatpus (126,6 mr, 3,35 mmonp). Peakumonnyroo cmech
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OCTaBJSUTH JJIi TIOJOTPeBa OO KT U mepeMmeminBanu B TedeHue 1,25 4. J[oOaBnsianm BOOHBIN
pacTBOp COJHOM KUCIOTHI (2 M, 4 Karym), mocie 4ero cpasy 100aBJsUId HACHIIEHHbIN pacTBOP
Ouxapbonara Hatpus (1 mur). PeakiMOHHYIO0 cMeChb KOHLEHTPHPOBAJIU B BaKyyMe, U OCTaTOK
pacnpenensiiM MeXIy HACBIIEHHBIM BOJHBIM pacTBOpoM OukapOonata Hatpus (50 mi) u
stunaneratoM (50 mur). @aswl pazgensiu, U BOAHYIO a3y JOMOJHHUTENBHO SKCTParupOBaH
stunaneratoM (2 x 50 mut). Opranudeckue ¢as3pl 00benUHSIN, QUIBTPOBAIN Yepe3 KapTPUIK,
comepskammii  THaApoGOOHYIO (PUTTY, U pPaCTBOPUTESH BbIMAapuBaid B Bakyyme. OCTaTok
pactBopsuii B cMecu 1:1 muxyopmeran/meranod (10 mur), KOHIEHTPUPOBAIN B MOTOKE a30Ta U
BBICYIIUBAJIA B BaKyyMe€ C IOJIy4EHHEM O€Joro TBEPIOro BEIECTBa, KOTOPOE PACTBOPSUIA B
auxjopMeTtane (5 mir), HaHOCWIM Ha KapTpumk 25 1 cunmkarens SNAP u ounmmanu ¢usim-
xpomarorpadueli, smoupys rpaguentom  50-100%  sTHmanerata B LIUKJIOTEKCaHE.
HeoOxonumble ¢pakuuyu KOHIEHTPUPOBAIA B BaKyyMe, IOCIE Yero pacTBOpsuIM B cMmecu 1:1
auxjopmeran/meranon (10 mit), MepeHOCHIM B TOYHO B3BEIIEHHBIN (HJIAKOH, KOHIIEHTPUPOBAIIU
B MOTOKE a30Ta M BBICYLIMBAJIU B BAKyyM€ C IOJYYEHHEM O€JOro TBEPAOrO BELIECTBA MIpem-
oyTwn-3-(runpokcumerun)- 1 H-mupposo[ 2,3-b Jnupunun-1-kapOokcmnara (199,7 wmr, 0,80
MMOJIb, BBIX0T 47%).
JKXMC (2 MuH, MypaBbuHast kucnota): Rt = 0,72 mun, m/z = 249 qus [MH]"

IIpomexyTounoe coeaunenue 174: 1-(2-((mpem-ByTHAAMMETHICHINI)OKCH)ITHI)-

1H-unpoa-3-kapéaabaerua

a
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K cycnensun 1H-unnon-3-kapbanpaeruna (49,7 mr, 0,34 MMoOJb, IMeETCS B MPOJAKE,
Hanpumep, ot kommnanuu Sigma-Aldrich) u xapOGonara kamus (72,7 mr, 0,53 mmons) B IM® (2
mut) nobassuu (2-6pomatokcu)(mpem-oytun)aumeruncunan (0,088 mut, 0,41 MMoIb; IMeeTCs B
nponaxke, HampuMmep, oT komnanuu Sigma-Aldrich), u peaknMOHHYIO CMeCh MEPEMEIINBAIH MTPH
80°C B atmocepe azota B TeueHue 20,5 4. PeakIHOHHYIO CMECh OCTABJISTH JJIsl OXJIAXKICHHUS 10
KT U OCTaBJSUIA CTOsITh Ha 2 nHs. JloOaBnsiin HachlleHHBIH BOAHBIA pacTBOop OumkapOoHaTa
Hatpust (10 mur), m cMech 3kcTparupoBanu stuianeraroM (10 mi). Pasbl pa3gensum, U BOIHYIO
a3y nOmoNHUTENBPHO SKcTparupoBanu stuiaueratoM (2 x 10 wmu). Opranudeckue ¢asbl

oObenuHsny, (QUIBTPOBANM uepe3 KapTpUIK, coaepxamuii ruapopobuyro ¢dpurry, u
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KOHLIEHTPUpPOBaIU B BakyyMe. OCTaTOK pacTBOpsUIM B AUXJIOpMeTaHe (5 M), MEepEeHOCHIN B
TOYHO B3BELICHHBINH (PJIAKOH, KOHLIEHTPUPOBAIN B MOTOKE a30Ta U BHICYIIMBAJIU B BaKyyMe C
HOJTy4YeHHEM OPaHXKEBOro Macyia. Macjio pacTBopsuid B AuXJopMeTaHe (3 MJI) U HAHOCWUJIM Ha
kapTpuk 10 r cunukarens SNAP, kotopslil amouposanu rpagueHtom 20—70% sTunanerara B
nukyorekcase. HeoOxomumele Gpakiuy KOHLIEHTPUPOBAIN B BaKyyMe, TOCIIE Yero pacTBOPSIIH
B AuxjiopMeTaHe (6 M), MEPEeHOCHJIM B TOYHO B3BELICHHbIH (PJIAKOH, KOHLEHTPUPOBAIH B
MOTOKE a30Ta M BBICYIIHMBAJIM B BaKyyMe C IMOJlydeHHeM xentoro macia 1-(2-((mpem-
OyTunaumMeTrcnI)oken )atui)- | H-uanon-3-kapbansaernna (98,8 mr, 0,33 mMMonb, BBIXOA
95%).
JKXMC (2 MuH, MypaBbuHas KucnoTa): Rt = 0,72 mMun, m/z = 249 qus [MH]"

IIpomexyTounoe coenunenue 175: (1-(2-((mpem-ByTHAAMMETHIICHIINII)OKCH)ITHI)-

NS

Si—

1H-unp0-3-ni)meTanox

AN j\ 2. T0-
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PactBop 1-(2-((mpem-6yTunnumeruncunun)okcn )atun)- 1 H-unnon-3-kapbansaerunna
(97,5 wmr, 0,32 mmonb) B Tanosne (2 mi) oxnaxnaaau 1o 0°C mpu nepemernBaHuu B atmochepe
a3ota, nocje 4ero nodasisiu Oopruapua Hatpus (25 mr, 0,66 MMoJb). PeakunoHHYI0 cMech
OCTaBJSUTH JUIsl IOAOTPEBa A0 KT M NepeMernBaiu B TedeHue 6 4. JloGasmsm Boay (3 mu), u
PEAKLMOHHYIO CMECh PACHpelelisuld MEXAY HACBIIEeHHbIM BOIHBIM PAacTBOPOM OukapOoHaTa
Hatpust (10 mu) u sTrnmaneratom (10 mun). @as3er pasgensiny, ¥ BOAHYIO (a3y IOMOIHUTENBHO
sKcTparupoBaiy stuianeraroM (2 x 10 mr). Opranuueckue ¢pasbl 0OObEAUHSIH, QIIBTPOBAIN
yepe3 KapTPUIDK, coxepkamuid ruapodoOHy0 (PPUTTY, M KOHLEHTPHUPOBAIH B BaKyyMe.
[TonyyeHHOE B pe3ysbTaTe Macio pacTBopsuin B cMecu 1:1 muxmopmeran/meraHon (6 mi),
NEPEHOCUIIN B TOYHO B3BELIEHHBIN (DJIAKOH, KOHIIEHTPHUPOBAJIH B ITOTOKE a30Ta U BHICYIIUBAJIN B
BaKkyyMe ¢ moaydeHueM skenroro macna (1-(2-((mpem-Oyrunmumeruncuini)okcn)stin)-1H-
uHnoi-3-mn)meranona (88,5 mr, 0,29 mmounb, Beixon 90%).

'H SIMP (400 MI'r, CDCl3) & mus™ 7.74 (d, J=8.1 T, 1 H) 7.36 (d, J=8.1 'y, 1 H) 7.25
(dt,J)=71Tu, 12Ty, 1H)7.18(s, 1 H) 7.16 (dt , J=7.1 Ty, 1.0 ', 1 H) 4.88 (d, J=4.9 'y, 2 H)
423 (t,J=5.6Tu,2H)3.93 (t,J=5.6I'u, 2 H) 1.37 (yuup t, J=5.4T'u 1 H) 0.86 (s, 9 H) -0.09 (2,
6 H).
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IIpomexyTounoe coenunenue 176: S-bpom-N-3TH/1-2-MeTOKCHHUKOTHHAMM/

HN. _O

| =
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K pactBopy S5-OpoM-2-METOKCHMHUKOTHHOBOH KHCIOTHI (15 1, 64,6 MMONb, uMeeTcs: B
nponaxke, Hanpumep, ot komrnanuu Combiblocks) B IXM (100 mn), oxnaxkaeHHomy 1o 0°C,
nobasnsn - okcamauxiopun (16,98 wmui, 194,0 MMOJdb) C MOCIHEOYIOIIUM MEJIEHHBIM
nobasnennem JIM® (5,01 wmu, 64,6 wmmonp) mpu 0°C. 3areM peakUMOHHYIO CMeECh
nepememuBaiy B TedeHue 18 4 mpu k1. OTOMpann HeOOMbINYIO ATUKBOTY PEAKIIMOHHON CMECH U
raciuin MeOH, TCX mnokaszana momHoe mpeobOpasoBanue HWB. 3atem peakLHMOHHYKO CMeCh
KOHLIGHTPUpOBaIH, cHOBa pactBopsuii B JIXM (150 wmm) u oOpabareiBamu >STaHAMHUHA
ruapoxiopunom (7,91 r, 97 mmonp). PeakIMOHHYI0O CMeCh MepeMEelINBaIN B TEYSHHE 3 U IPU
KT. 3aTe€M K PEaKkIHOHHON CMecH AO00aBISUIM BOAY, M OPraHUYECKHUE BEIECTBA SKCTPArupOBaIH
stunaneratoM (2 x 300 mu). Opranundeckuidl cioil oTmemsiy, BbicymnBaiu Hax NapSO,
(¢uIbTpOBANIM U KOHIIEHTPUPOBAIM C IOJyYEHHEM HEOUYHUINEHHOro mpoaykra. HeounineHHbIH
NPOAYKT OYHWINAIA KOJOHOYHOM Xpomartorpadueli Ha KoysioHke cwiukarens 100-200 wu
smonpoBann 16% EtOAc/n-rekcan. CoOpanHble 4HCTble (pakiuy KOHLEHTPUPOBAIU NPHU
NOHM)KEHHOM  JIaBJIEHMM C  TIOJIyYEHHEM  JKellaeMoro rmpoaykra  S5-OpomM-N-3Tui-2-
merokcunukotuHamuaa (11 r, 41.0 mMmonb, Bbixom 64%) B Buae OeNOBaTOrO TBEPIAOTO
BEIIECTBA.

XXXMC (10 mur RND-FA-10-MIN): Rt = 4,22 mun, [MH]™ = 261.

Ycenosus XKXMC: RND-FA-10-MIN:

Kononka: Acquity BEH C18 (100 MM x 2,1 MM, 1,7 MkM)

IMonmewxuas ¢daza: A: 0,05% wmypasbunas kucinora B ACN; B: 0,05% wmypaBbunas
KHCJIOTa B BOJIE

Bpewmst (mun) /% B: 0/97, 0,4/97, 7,5/2, 9,5/2, 9,6/97, 10/97

Temmneparypa kononku: 35°C, ckopocts notoka: 0,45 mi/mMuH

IIpomexxkyTounoe coeHHeHHe 177: Bytna-5-(runkapéamounn)-6-

METOKCHHHUKOTHHAT
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K pactBopy 5-6pom-N-sTui-2-merokcunukornHamuzna (11 r, 41,0 mmons) 8 IMP (100
mi) pobasmsin TpusTHiaamMuH (17,16 min, 123 mmonb), 1-Oyranon (11,98 mu, 205 mmonb) u
Xantphos (1,662 r, 2,87 mMmonb) B crajbHON Oombe. PeaknmoHHYIO CMeCh IerasupoBajH
aproHoM B Teuenue 10 muH. 3atem nobasnsuu arerat namwtagus (1) (0,921 r, 4,10 mmonb), u
PEAKIOHHYI0 CMeCh IepeMeINNBaIl B aTMoc(epe MOHOOKCHIA YIJIepona IMpH KT. 3aTeM
CTaJIbHYIO OOMOY 3aKpBIBaJIH, U PEAKIIMOHHYIO CMECh MePEMELIHBAIIN B aTMOC(hepe MOHOOKCHIA
yraepona (100 psi (689,476 klIla)) mpu 110°C B Teuenue 18 u. ITlocnme oxmaskaeHUs
PEaKLMOHHYI0 CMeCh (UIBTPOBATH Uepe3 CJIOH LEUTUTa W TMPOMBIBAJIH 3TUJIALIETATOM.
dunbTpaT pacnpeness MEXIy 3TUIALeTaTOM H XOJOAHOH Bomoil. Opranmueckyro ¢asy
NPOMBIBAIM HACBILIEHHbIM pPAaCcTBOPOM XJIOpHIA HaTpus, BbicymuBaiu Hag NaSOs u
KOHLIGHTPUPOBAIM B BaKyyMe C TIOJIyY€HHEM HEOYHIIEHHOTO MpoaykTa. HeounimeHHbIH
NPOAYKT OYMIIAIN KOJIOHOYHOM Xpomarorpadueli Ha konoHke cuiukarens 100-200, koTopyro
smonposamn 25% EtOAc/n-rekcan. CoOpanHble 4HCTble (pakiuy KOHLEHTPUPOBAIU TPHU
NOHM)KEHHOM JIaBJICHWH C TIOJYYEHHEM >KEJaeMOro MpoAyKTa OyTui-S-(3tmikapOamoni)-6-
MeTokcuHuKkoTHHaTa (4,4 T, 12,57 Mmmois, Beixon 30,6%).

KXXMC (10 mun, RND-ABC-10-MIN-V): Rt = 4,70 mun, [MH]" = 281,1.

Yenosus XKXMC: RND-ABC-10-MIN-V

Kononka: Xbridge C18 (50 MM x 4,6 MM, 2,5 MKM),

ITonBuxuas dpaza: A: 5 MM Oukapbonat ammonus B Boze (pH 10); B: ACN

Bpems (Mun)/% ACN: 0/5, 0,5/5, 1/15, 6/98, 9/98, 9,5/5, 10/5

Temnepatypa kononku: 35°C, ckopocTb notoka: 1,3 mi

IIpomexyTouHoe coeaunenue 178: S-(ITunkap6amonii)-6-MeTOKCHHHKOTHHOBAS

KHCJI0TA

AN
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K pactBopy OyTmi-S-(a3tunkapbamoni)-6-meTokcunukoTnHara (4,4 r, 12,56 mMmonb) B
cmecu TT'®@ (40 mi), aneronurpuna (40 mi) u Boxsl (40 M) noGasmsmn LiOH (0,601 r, 25,1
MMOJIb) TIPU KT. PeakMOHHYIO CMeCh MmepeMeInnBaiy npu KT B TeueHue 16 u. I[Tocie okoHUaHus
peaKkuuy PacTBOPUTENb BBIMAPHBAIN B BaKyyMme, AOOABISIM BOAY, U PEAKIHOHHYIO CMECH
nogkucismn 1 H. HCl (mo pH = 2), a 3arem skcrparupoBanm stmnaneratoM (2 x 200 m).

Opranndeckyro ¢asy oraensiy, BeIcymuBanu Haj Na,SO; U KOHLEHTPUPOBAIU B BaKyyMe C
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NOJIy4eHHEM HEOYHIIEHHOTO IMPOAYKTA, KOTOPBIM NpOMBIBANIM H-TieHTaHoM (2 x 10 wmm) ¢
NOJIy4€HHUEM YHUCTOTrO MPOAYKTa S-(3TiakapOamomn)-6-MeTOKCUMHUKOTHHOBOW KHCIOTHI (3 T,
12,13 mmoub, BbIxox 97%) B Buze 6€10ro TBEpAOTrO BEIIECTBA.

JKXMC (10 mur RND-FA-10-MIN): Rt = 2,83 mun, [MH]™ = 225,1.

VYenosust KXMC: RND-FA-10-MIN:

Kononka: Acquity BEH C18 (100 MM x 2,1 MM, 1,7 MKkM)

IMomewxkuas dasza: A: 0,05% wmypasbunas kuciora B ACN; B: 0,05% wmypaBbuHas
KHCJIOTa B BOJZIE

Bpewmst (mun) /% B: 0/97, 0,4/97, 7,5/2, 9,5/2, 9,6/97, 10/97

Temnepatypa kononku: 35°C, ckopocTh notoka: 0,45 mMi/MuH

IIpomexyTounoe  coeauHenue 179: (+/-)-N3-3TI/IJ'[-2-MeTOKCI/I-NS-((TpaHC)-Z-

MeTHILUKJIONPONUJI)IHPUAHH-3,5-AUKaApOOKCAMHUA

K pactBopy 5-(3TmnkapbaMon)-6-MeTOKCUHUKOTUHOBOH KuCaoTHI (2,8 1, 11,24 MMoinb)
B IM® (24 mi), nepememanHomy B atmocdepe azora npu 0°C, nobasisanun DIPEA (5,89 mu,
33,7 mmone) u HATU (8,55 1, 22,48 MMOJIB), M PEAKLIOHHYIO CMECh MEPEMELINBAJIN B TEUCHHE
30 muH npu Kt. (+/-)-(Tpanc)-2-MerunuuknonponadamuH (0,959 r, 13,49 mmonb, umeercst B
nponaxe, Hanpumep, ot koprnopauun ChemBridge) nobasnsiin k peakunoHHoi cmecu mpu 0°C,
U PEaKIMOHHYK) CMECh NepeMelnBaiu B TedeHue 16 4 npu krt. Ilocne 3aBeplueHus peakuuu
peakLUHOHHYI0 cMech pasbasisuin Bomou (50 mu) u skctparmpoBaiu EtOAc (2 x 250 wm).
OObenuHeHHBI OpraHUYEeCKUN CJIOW BbICYIIMBAIH Haa Oe3BomHbIM NaxSQi, dunsrpoBamm, u
QHIBTPAT  KOHIEHTPHPOBANM C  momydeHHeM  (+/-)-N -srmn-2-merokcu-N-((TpaHc)-2-
METUJILHKJIOTPONTAI) TUPUANH-3,5-1ukapobokcamuia (6 r, 8,22 mmomb, BbIXOA 73%). 3ITO
BEIIECTBO Opajv B CIEMYIOMIYIO CTaANIO O0€3 OYHCTKH.

JKXMC (10 mur RND-FA-10-MIN): Rt = 3,36 mun, [MH]™ =278,1.

Yenosus XKXMC: RND-FA-10-MIN:

Kononka: Acquity BEH C18 (100 MM x 2,1 MM, 1,7 MKM)

IMomemwxkuass daza: A: 0,05% wmypasbunas kuciora B ACN; B: 0,05% wmypaBbuHas
KHCJIOTA B BOJIE

Bpemst (Mu) /% B: 0/97, 0,4/97, 7,5/2, 9,5/2, 9,6/97, 10/97
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Temmneparypa kononku: 35°C, ckopocts noroka: 0,45 mu/mun
IIpomexyTouHoe cOeIUHEeHHe 180: (+/-)-N3-3Tn.11-N5-((Tpch)-2-

MeTHJILHMKJIONPONMI)-2-0KCO-1,2-TuruaponupuauH-3,S-1ukapooxcamusg

HN.__O

PactBop (+/-)-N*-5T11-2-MeToKCeH-N~((TpaHC)-2-METHIINKIONPOITHI) TP HIHH-3, 5 -
nukapookcamuaa (6 r, 8,22 mmos), TMSCI (3,15 mn, 24,66 mmonb) u Hioguna Hatpus (3,70 T,
24,66 mmodb) B atieroruTpriie (30 M) mepemernnBain B atMocdepe a3ora Mnpu KT B TedeHue |
4. [Tocre 3aBepiueHus peakiy peakinoHHy0 cMech paszdasisiin EtOAc (300 mir) 1 mpoMbIBaiu
pactBopoM THOCysb(ara HaTpusi (50 mi). OOBENMHEHHBIN OPraHUYECKHUH CJIOW BBICYIITHUBAJIH
Han Oe3BomHbIM NaySOs, ¢uipTpoBamu, U (UIABTPAT KOHLUEHTPUPOBAIU C IOJYyYEHHEM
HEOYMIIIEHHOT0 TnponykTa. HeouwmmeHHbI mNpoaykT ounmand ¢isu-xpomarorpaduet,
UCTIONB3Ysl KOJNOHKY cunukarenass 100200 wmem, smoupyst 0-10% MeOH B JAXM. Yucteie
dpakimuu coOMpany, KOHLEHTPHPOBANM M BBICYWIMBATH C MOIydeHHeM (+/-)-N’-7un-N’-
((TpaHC)-2-MeTHILUKIONPOIII)-2-0KCO- 1, 2-muruapornupunun-3, S-nukapobokcamuna (2 r, 7,22
MMOJIb, BBIX0 88%) B Bue O€I0BATOrO TBEPAOIO BEIIECTBA.

XKXMC (4,5 v RND-FA-4.5-MIN): Rt = 1,37 mun, [MH]™ = 264,3.

VYenosust KXMC: RND-FA-4.5-MIN

Kononka: Acquity BEH C18 (50 mm x 2,1 Mm, 1,7 MKM)

IMomeuwxuas ¢aza: A: 0,05% wmypaBbuHas kuciora B Boae; B: 0,05% wmypaBbuHas
kuciaora B ACN

Bpewmst (mun) /% B: 0/3, 0,4/3, 3,2/98, 3,8/98, 4,2/3, 4,5/3

Temnepatypa kononku: 35°C, ckopocTs notroka: 0,6 Mi/MHUH

Mpomexyrounoe coeaumnenne 181:  2-(Bemsmaokcen)-N’-mermi-N>-((18,28)-2-

MeTH/ILUKJIONPONUJI)IMPUAUHH-3,5-TUKAPOOKCAMHUA

2,4,6-Tpuxnoppenun-6-(0ensunokcu)-S-(mernnkapdbamonn)aukorusar (1022 mr, 2,19

MMOJIb), (1S,25)-2-meTunuknonponanamMuta rugpoxsopun (260 mr, 2,42 mmons), DMAP (39
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mr, 0,319 mmons), TpusTnamud (0,92 mi, 6,60 mmons) u TI'® (10 M) nmepemeruBamy npu
45°C B atmocdepe N,. Ilocne nepememuBanus B Teuenue 4 4 nodasmsmu DMAP (22 wr, 0,18
MMOJIb) U TpraTHaMuH (0,3 M, 2,15 MMOITB), U PEAKLIMOHHYIO CMECh ITEPEMEIINBAIIH B TEUECHUE
HouM. 3aTeM cycneH3uro pacnpenessuin mexny EtOAc (20 mi) u pactBopoMm OmkapOoHaTa
Hatpus (20 min), sxcrparuposanu EtOAc (2 x 20 mut), BbICyIIMBainy Haa runpodobHoi Gppurroit
U KOHIEHTPUPOBAJIH C TMOJydeHHEM HeouuineHHoro nponykrta (1,57 r) B BHOE KPEMOBOTO
TBEPAOTrO BELIECTBA. DTO BEINECTBO ouuinanu xpomarorpadueir Ha SiO, (xaptpumk Biotage
SNAP 100 r, smoupys cmeceto 0-100% EtOAc/umknorekcan). JKemaembie (pakium
KOHLIEHTPUPOBAJIU c MOJIyYeHUEM 2-(6ensunokcu)-N -merun-N>-((18,28)-2-
METUJILHKJIOTIPOITIII ) TUPUANH-3,5-nukapookcamuna (321 mr, 0,85 mmors, Bbxon 39%).

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 0,98 mun, [MH]™ = 340,2.

'H SIMP (400 MI', IMCO-d6) & mua™ 8.67 (d, J=2.4 'y, 1 H) 8.53 (ymmp. d, J=3.9 'y,
1 H)846(d,J=2.4Tu, 1 H) 824 -832 (m, 1 H) 744 - 7.50 (m, 2 H) 7.38 (t, J=7.2 T'y, 2 H)
728 -734 (m, 1 H)5.55(s,2H)2.80(d,J=4.6 'y, 3 H)2.51 -2.57 (m, 1 H) 1.06 (d, J=6.1 I'y,
3H)0.87-0.98 (m, 1 H)0.74 (dt, J=8.6,4.6 ', 1 H) 0.48 (dt, J=7.3,5.5Ty, 1 H)

IIpomexyTouHnoe coenuHenue 182: N3-MeTn.11-N5-((1S,2S)-2-MeTn.Jmmc.J10np01m.11)-2-

oKco-1,2-guruaponupuann-3,S-gukapooxkcamu

|
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2-(Bensunokcn)-N>-metin-N-((18,2S)-2-Me THIILHEK IO P O THPHARH-3, 5-
mukapOokcamun (320 mr, 0,94 mmone) nepemenruBanu B TOY (3 mu1, 38,9 mmons) npu 90°C.
Uepes 1 4 oOpaser; KOHIEHTPUPOBAJH C MOJyYEHHEM HEOUYHUIIIEHHOTO mpoaykTa (633 Mr) B Buae
KPacHOTO Maciia. To Macio ouynmanu xpomarorpadueii Ha Si0, (kaptpumx Biotage SNAP 50
r, amoupys cmecero 0-50% ((25% EtOH B EtOAc)/EtOAc). XKemaembie ¢paxiun
KOHLEHTPUPOBANM U BBICYIIMBAIN B BakyyMe ¢ monydennem N -mermn-N'-((1S,28)-2-
METUJILHKJIOTIPOITIIT)-2-0KCOo- 1, 2-muruaponupuant-3,S-nukapbokcamuna (297 mr, 0,94 mmons,
BeIxo7 100%) B BUAE KPEMOBOTO TBEPOTO BEIIECTBA.

JKXMC (2 Mun, MypaBbuHas kuciiora): Rt = 0,54 vun, [MH]™ = 250, 1.

'H SAIMP (400 My, IMCO-d6) & mas™ 12.77 (ymmp. d, J=5.9 T, 1 H) 9.37 - 9.45 (m, 1
H)876(d,J=29T1, 1 H) 842 (d,J=39Twu, 1 H)8.18 (dd, J=6.8, 2.7 I'y, 1 H) 2.83 (d, J=4.6
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I'm, 3 H)2.47 -2.53 (obs, 1 H) 1.04 (d, J=6.1 ', 3 H) 0.84 - 0.95 (m, 1 H) 0.71 (dt, J=8.9, 4.5
I'm, 1 H) 0.46 (dt, J=7.3,5.5T', 1 H)
IIpomexxyTounoe coeannenue 183: (S*)-byrua-1-(1-(3-meroxkcudgennn)ITuia)-5S-

(MeTuakap6aMmoun1)-6-okco-1,6-1uruaponupuANH-3-KapooKcHaIaT
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BbyTtun-5-(merunkapbamon)-6-okco- 1,6-puruaponupunns-3-kapookcunar (200 mr, 0,79
MMOJIb) U KapOoHat kamus (219 mr, 1,59 mmonb) nepememuanu B JIM® (4,0 mu) B atmochepe
a30Ta MpH KT, rnociie yero podasmsum 1-(1-0pomatun)-3-merokcndenson (286 mr, 1,33 mMmounb).
PeakinOHHYIO CMeCh MEpEMEIINBAIN NIPU KT B TedeHHe 24 4. PeakIMOHHYIO0 CMeCh HaJIUBaIu Ha
cmech 3:1 pacrtBop xmyopunma Harpus:Boga (50 M), W BOXHBIA CIIOH 3KCTPArnpoOBajU
stunaneratoM (3 x 20 mur). OObeUHEHHBIE OPTaHUYECKHE BEIECTBA MPOMBIBAIN PACTBOPOM
XJIOpW/Ia HATPUs, BBICYIIMBAIH MPOMyCKaHUEM uepe3 runpodoOHyr0 GpHUTTY U BBIIAPUBAIN B
BaKyyMe C TOJYY€HHEM HEOYMIIEHHOTO IMPOAYKTa B BHIE OpaHkeBoro conpBata B JIMO.
OcTtaTok HaHOCWJIM B OUXJIOpPMETaHe Ha KapTpumk 25 r cunukarens SNAP u ounmanu ¢ism-
xpomarorpagueii Ha Biotage SP4, smoupys cmeceto 15-75% sTmnanerar/nUMKIOreKCaH.
PeneBanTHble (Qpakuuu OOBENMHSAIM M BBIIAPUBAIN B BaKyyMe€ C IOJYYEHHEM HKEJaeMOro
IpOAYyKTa (+/-)-0yTun-1-(1-(3-meTokcudennn)atmn)-S-(MeTunkapoamon )-6-okco- 1,6-
AUTHAPONUpPUANH-3-KapOokcmnaTa (268 wmr, 0,66 mmonb, BbIxOn 83%) B BUIE OpaHXKEBOM
CMOJTBIL.

Pauemar (257 wmr) pacteopsiin B EtOH (mpubnusurensro 8—10 mi1) mpu HarpeBaHUH.
Bgoa: BBoabI 0 0,3 MJT BRIOJHSUTA BPYYHYIO ¢ OMOIIbIO KianaHa Rheodyne Ha kononky (10%
EtOH (c 0,2% 00./06. uzonponunamuna)/rentan (¢ 0,2% 006./06. u3onponuiamuHa), CKOPOCThb
notoka = 42,5 mu/muH (naBnenue: 83 Oap), nerekruposanue. Juonnas matpuna Y@ mpu 280
HM (mupuHa nojocel 1 40 HM, ctanmapt 400 HM, mmpuHa nonocs!l 100 HM), kononka Chiralpak
AD-H (250 x 30 MM, 5 mkm). @pakuun ¢ 19-21 MUH OOBEAMHSAIN U MAPKUPOBAIH KakK MUK 1.
@pakuun ¢ 22-24 MuH OOBENUHSIIM M MapKUpoBajiM Kak Nk 2. OObenuHeHHbIE (pakmuu
KOHLIEHTPUPOBAJIU B BaKyyMme, 3aTeM pactBopsii B EtOH u nepeHocniu BO B3BeIIEHHBIE KOJIOBI,
KOTOPBIE MTPOAYBAIU 10 CYXOT0 COCTOSIHHS B TIOTOKE ra3a a3oTa.

@pakiuy, COOTBETCTBYIOLIME NHKY 1, COOMpany C MOJNYyYEeHHEM IPOMEKYTOYHOTO
coequHenus 183 (102 wmr, 0,25 mmoinb, 32%).

JKXMC (2 mMun, MypaBbuHas Kucinota): Rt = 1,22 mun, [MH]" = 387,2.
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@®pakiuu, COOTBETCTBYIOIIHME MUKy 2, COOMpaiu C TOJYYEHHEM HeXeJaTeJIbHOTO
sHaHTHOMepa (115 mr, 0,28 mmons, Bexon 36%).
IIpomexyTouHoOe CcOeIUHEeHHe 184: (S*)-1-(1-(3-meTokcupenna)dITHI)-5S-

(MeTuakap6amounit)-6-okco-1,6-THrHAPONUPHIHH-3-KAapOOHOBasi KHCJI0TA

(S*)-byTmn 1-(1-(3-meroxcudennn)stmn)-S-(merunkapoamon)-6-okco-1,6-
auruaponupunrnH-3-kapookcunar (100 mr, 0,26 mmonb) cycnenaupoBanu B 1,4-nuokcane (863
mkJ). Jlobasnsu Boay (863 MKIT) ¢ mocienyrmuM aodaBjieHneM ruapokcuna jurus (17 mr,
0,71 MMoOnb), W pPEAKUHOHHYIO CMECh IMEpeMeIINBAIM TNpPH KT B TeueHHe 1,5 4. 3arem
peakuoHHy cMech HelrpanmuzoBanu 2 M HCl u BeimapuBanu B Bakyyme ¢ nonydeHuem (S*)-
1-(1-(3-meTokcupennn)aTi)-S-(MeTuakapoamon ))-6-okco- 1,6-TuruagponupuIuH-3-
kapOoHoBoi kucyiotsl (121 mr, 0,22 mmonb, Bbxon 85%) B Bume 0eloro TBEPIOTO BEIIECTBA.
Uucroty onpenenunu kak 60% Ha ocHOBaHUH npennonaraemoro konuuectsa NaCl B ocraTke.

JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,87 mun, [MH]™ = 331,1.

IIpome:xkyTounoe coeJHHeHHe 185: Bytni-1-(3-meroxkcudens3mi)-S-

(MeTnaKap6amon)-6-okco-1,6-AurnaponupuAHH-3-KapOOKCHIAT

|
HN.__O
o S
~o N~

ByTun-5-(metmnkapbamonn )-6-okco- 1,6-quruaponupuaun-3-kapbokcunar (2 r, 7,93

(o]

MMoJib), 1-(6pommetin)-3-meTokcubdenson (1,6 mi, 11,43 mmosb), kapOboHaT kamwus (2,2 T, 15,92
MMmodb) 1 JIM® (10 mur) nepememuBanu npu 90°C B TedyeHue 1 4. 3areM peakIMOHHYIO CMeCh
npombiBasi LiCl (20 min) u pacnpenensuiu mexny EtOAc (40 mu) u Bogo#i (40 mut). Bogayro
da3y oskcrparupoBamn EtOAc (2 x 40 wmu), U OOBEOUHEHHbIE OPraHWYECKHE BELIECTBA
BBICYIIUBAN Haa TUAPOGOOHON PpUTTOH M KOHIEHTPHPOBAIH C MOJIYYEHHEM HEOUUIIEHHOTO
nponykra (mpubmusurensHo 2,49 1) B BHIE OPAHXKEBOTO Macjia. JTO MAacjo OYHIIAIN
xpomarorpagueii Ha SiO; (xkaprpumk Biotage SNAP 100 r, smompys cmecero 10-75%
EtOAc/uuknorekcan). Hapanexxamme Qpakuuu KOHIEHTPHPOBAIHM C MoiydeHueM OyTui-1-(3-
MeTOKCHOeH3UN)-5-(MeTrnkapbamomn)-6-okco- 1,6-quruaponupuaus-3-kapobokcmnara (2,01 r,

4,86 MmMoub, BbIxoa 61%) B Bune 0€10BaTOroO TBEPIOTO BEIECTBA.
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JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 1,16 mun, [MH]™ = 373,2.
IIpome:xkyTouHnoe coeJHHeHHe 186: Bytni-1-(3-ruapoxcudensui)-5S-

(MeTnaKap6amMmon)-6-okco-1,6-AurnaponupuAnH-3-KapoOKCHIAT
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BbyTun-1-(3-merokcubensmn)-5-(merunkapoamont)-6-okco-1,6-TurugponupuanH-3-
kapookcunar (500 mr, 1,34 mmonb) B JIXM (8 mn) oxnaxganu no 0°C B armochepe N, u
nobasnsm no karmsim BBr3 (1 M B IXM, 6,71 M, 6,71 MmMonb). Uepe3 10 MUH peakLIMOHHYIO
cMmech racwiu Bozmoi (40 mur) m skcrparupoBanu JAXM (3 x 20 mu). 3ateM OpraHUYeCKHi
3KCTpakT nmpombiBaiiu Hac. pactBopoM NaHCOs, BeicymuBamu (Na;SO4) U KOHIEHTPUPOBAIH C
nojyaeHuemM OyTui-1-(3-rugpokcudensmn)-5-(MeTunkapdaMon )-6-0kco- 1,6-IuruAponupUIH-
3-kapbokcunara (328 wmr, 0,82 mmorb, Beixon 61%) B Buae 0eoBaTOrO TBEPAOTO BELIECTRA.
JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 1,00 mun, [MH]™ = 359,2.
IIpomexyTounoe coeannenue 187: (S)-bByrui-1-(3-(2-ruapoxcunponokcu)oeH3unI)-

S-(meTnakap0amoni)-6-oxco-1,6-TuruApoNUPHANH-3-KapOoKcHIaT
|
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Cwmech OyTui-1-(3-runpokcubensmn)-5-(merunkapoamon)-6-okco-1,6-
auruaponupunns-3-kapookcunara (100 mr, 0,28 mmons), (S)-2-metunokcupana (0,098 mu, 1,40
MMOJIb, UMEETCsI B Mpojaxke, Hampumep, oT kommnanuu Alfa Aesar) u Et;N (0,078 mu, 0,56
MMOJIb) pactBopsti B JIM® (1 M), u peakunoHHy0 cMech HarpeBaiu npu 150°C B Teuenue 30
MHH BO (pJIaKOHE JJIs1 MUKPOBOJHOBOTO PEAKTOPa EMKOCTBIO 2 MIL

OtnmenbHo  cmech  OyTtuut- 1-(3-ruapoxcndensmn)-5-(mermnkapdamon)-6-okco-1,6-
auruaponupuanH-3-kapookcunara (35 mr, 0,10 mmons), (S)-2-metunokcupana (0,034 mi, 0,49
mmoib 1 EtsN (0,027 mn, 0,20 mmons) pacteopsinn B JAM® (0,5 M), U peakMOHHYIO CMeCh
HarpeBaiu ripu 150°C B Teuenue 30 MUH BO (py1akOHE 11 MUKPOBOJIHOBOTO PEAKTOPA €MKOCTBIO
2 M.

O0e peakIMOHHBIE CMECH OOBENMHSIIN M PACTIPEAEIISIN MEXKY STHUIIALETATOM U BOIOH.
Opranuueckuil CiIoN OTAEINSIN, U BOJHBIN CJION AOTOTHUTENBHO SKCTPArupOBANIUA STUIIALIETATOM

(2 x 20 mu1). OOpenuHEHHBIE OpraHnyecKue ciou BricymuBain (Na,;SO4) 1 KOHIEHTPUPOBAIH C
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NOJIy4eHHEM HEOUHUINEeHHOro mpoaykra (148 Mr) B BHIE CBETJIIO-XKENTOrO Macia. DTO MAaclio
ounanu xpomarorpapueii Ha Si0; (kaprpumxk Biotage SNAP 10 r, amoupys cmecsro 0—100%
EtOAc/uuknorekcan). Hagnexamue ¢ppakiuy KOHIEHTPUPOBAIU ¢ nonydeHueM (S)-Oyrui-1-
(3-(2-runpokcunpornokcu )oeH3m)-5-(MeTrikapodamon)-6-0kco- 1, 6-TUruApOnupUINH-3 -
kapOoxkcunara (115 mr, 0,25 Mmosb, Beixox 89%) B Buae OeCLIBETHOTO Maca.

'H SIMP (400 MI', MeOH-d;) & muu™ 8.84 (d, J=2.4 T'n;, 1 H) 8.64 (d, J=2.7 I'n;, 1 H)
726 (t,J=79Tu, 1 H)6.86-697 (m,3 H)527(s,2H) 428 (t,J=6.6 Ty, 2 H)4.01 -4.13 (m, 1
H)3.79-389(m,2H)293 (s,3H) 1.66-1.77 (m, 2H) 1.37-1.50 (m, 2 H) 1.24 (d, J=6.6 'y,
3 H) 0.96 (t, J=7.5 'y, 3 H). O6mMeHnBaeMble TPOTOHBI HE HAOIFO TAJIH.

IIpomexxyTounoe coennnenue 188: (5)-1-(3-(2-I'mapoxkcunponoxkcu)deH3u)-S-

(MeTHaKapOaMONI)-6-0KCO-1,6-TUrHAPONHUPUAUH-3-KAPOOHOBASI KHCJIOTA
|
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(S)-Bytun-1-(3-(2-ruapoxcunporokcn)oeHsmn )-S-(metunkapoamonn)-6-okco-1,6-
auruaponupuans-3-kapookcunar (115 mr, 0,28 mmonb) pacteopsiiau B 1,4-nuokcane (3 o).
HobGasmsuiu Bomy (3 M) ¢ mocnenyroumum nobasinenuem LiOH (14 wmr, 0,59 mmonb), u
PEAKLIMOHHYIO CMECh INEPEeMEIINBaId NPU KT B TeueHHe 2 4. J[MokcaH ynajsiid B BakyyMe H
nobasnsiin ykcycHyro kucioty (0,032 mu, 0,55 mmonb). PeakunoHHYHO CMeCh pacmpenessuia
MEXy 3TUJIAIeTaTOM U BOIOW. OpraHudecKuii CION OTAEeNsIN, U BOIHBINA CJIOW JOTOJHUTEIHHO
sKCTparupoBain dTrianeratoM (4 x 20 mi). OObeqMHEHHbIE OPTaHUYECKUE CJIOU BBICYLIHBAIIN
(Na,SO4) wu koHuentpupoBaiu ¢ mnonydeHrueM (S)-1-(3-(2-ruxpokcunponokcu)oeH3m)-5-
(MeTunkapbamom)-6-okco-1,6-guruaponupuans-3-kapOoHoBoi Kucaotsl (106 mr, 0.27 MMoIb,
BBIXOZ 96%) B BHIIe OECIIBETHOTO Maca.
JKXMC (2 Mun, MypaBbuHast kuciora): Rt = 0,72 mun, [MH]™ = 361,2.

IIpomexyTounoe coeaunenue 189: 1-((1-(mpem-ByTokcUKapOOHUI)HHAOINH-4-

WII)MeTHN)-S-(MeTHIKap0aMoun1)-6-0kco-1,6-1HruAponupuANH-3-Kap0loHOBasi KHCJI0TA
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mpem-bytnn-4-((5-(0yrokcukapbonun)-3-(MeTrnkapoamon)-2-okconupuans- 1 (2H)-
WI)METWIT)UHAONNH- 1 -kapOokcunar (380 mr, 0,79 mmons) pactBopsiau B cMecu TT'® (3 mi) u
Boabl (3 mi). K pactBopy nobGasnsmu LiOH (37,6 mr, 1.57 MMonb), U peakLMOHHYIO CMeCh
nepememuBaid B TeueHue Houn npu kT. JloGaBmsamum HCl (2 M BomHbI pacTBOp) s
HOAKHCIIEHUsI pacTBOpa A0 npuommsuTensHo pH 5. 3aTeM peakOHHYI0 CMeCh SKCTParupOoBalIH,
ucnonb3ysi JIXM. Opranudeckue clion OObEIUHSITH, MPONyCKaIu uepe3 ruapodoOnyo Gpurty
U KOHIICHTPUPOBaJIH B Bakyyme ¢ monyudeHueMm 1-((1-(mpem-OyTokcukapOOHWT)UHAOTHH-4-
WI)METHIN)-5-(MeTHIKapOaMou )-6-okco- 1,6-quruaponupuann-3-kapOooHoBoi kuciaoTsl (312 wr,
0,73 Mmoub, BeIxon 93%).

JKXMC (2 MuH, MypaBbuHas kuciota): Rt = 1.07 mun, [MH]™ = 428

Mpomexyrounoe coexuuenne 190: N -uuxronponna-N’-merni-1-((2-merna-1-

To3WiI-1 H-unnosn-4-nn)merni)-2-okco-1,2-nuruaponupuaut-3,3-1ukapooxkcamMmusg

HN.__O
X
N~ H
Tsl v
= o}
K [IepeMEIIaHHOMY pacTBopy NS-LII/IK.]'IOHpOHI/IJ'I-N3-MGTI/IJ‘[-Z-OKCO- 1,2-

OUTUAPONUPUANH-3,5-nuKkapookcamuna (60 mr, 0,26 MMoinp) 1 kapOoHnara kanus (106 mr, 0,77
mMmoib) B JIM® (2,3 mi) B atmocdepe a3ora npu KT nodasisim 4-(OpoMmerwin)-2-MeTui-1-
tosmn-1H-unnon (322 wmr, 0,51 mmonb, 60 macc.%) B Buae pactsopa B JAM® (2,3 min), u
PEAKIOHHYI0 CMEeCh MepeMeIlnBaii B TedeHue 3 4. JI00aBIsuUIM OMOJHHUTENBHYIO MOPLIUIO
kapOonata kaius (70,5 mr, 0,51 Mmob). PeakimoHHYIO CMeCh TIepeMeInnBaiy B TeueHune 19 u.
JlobaBsiiu JOTIOJIHUTETbHBIE MOPLINHA NS-LII/IKJ'IOHpOHI/IJI-N3-MeTI/IH-z-OKCO- 1,2-
AUTUAPONUpPUANH-3,5-nuKkapookcamuna (20 mr, 0,09 mmoib) 1 kapboHarta kamus (35,3 mr, 0,26
mMmoJib). Yepes 225 4 noOaBNsiid JOTOJHUTEIBHYIO MOPLIUIO NS-I_IPIKJIOHpOHPIJI-N3-MeTI/IJI-2-
okco-1,2-nurunponupunu-3,5-nukapbokcamuna (30 wmr, 0,13 wmmons). UYepes 24 4
PEaKLMOHHYI0 CMECh HalMBaJd Ha Hac. BoxHbld pactBop LiCl (25 mur) m skcTparmpoaiu
stunaneratoM (20 mn, 3atem 2 x 10 mr). OObenrHEHHbIE STUTALIETATHBIE YACTH MPOMbBIBAJIH
pacTBOPOM XJIOpHIA HATPHS, BBICYIIHWBAJIN IPOITyCKaHWEM dYepe3 ruapododHyro ¢purty u
BBITIAPUBAJIM B BAKyyMe C MMOJy4YeHUEeM HEOYHINEeHHOro npoaykra (379 mr). Obpaszen HaHOCHIH
B auxjopMerane Ha kapTpumk S0 r SNAP u ounmanu ¢msm-xpomarorpadueii Ha Biotage SP4,
smoupyss cmecero 0-50% (3:1 »sTmnanerar:sTaHon)/mukiorekcaH. PeneBaHTHble (ppakuuu

o0BbenUHsIM U BbIapuBaiu B Bakyyme. OcraTok oOpabaThiBaiyl yIbTPa3BYKOM C JUSTUIIOBBIM
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3GHpOM ¥ CHOBA BHIIAPHMBANM B BaKyyMe C momyuenueM N’ -mukmompormmi-N -merui-1-((2-
meTu- 1 -ro3un- 1 H-uanon-4-um)merun)-2-okco-1,2-nuruaponupuans-3,5-nukapbokcamuna (78
mr, 0,14 mmoub, Bbixon 30%) B Buae O€J10ro TBEPAOro BEeIeCTBa.
JKXMC (2 Mun, MypasbuHast kucnota): Rt = 1,17 mun, [MH]™ = 533 4.
IIpome:xkyTounoe coeIUHEeHUe 191: (+/-)-N3-3Tu.11-N5-((Tpch)-2-
MeTHWILUKJIoNPonu)-2-okco-1-((1-ro3mi-1H-ungon-4-un)mernn)-1,2-1urugAponupu -

3,5-nuxapéoxcamun

AN
N~
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= (o] :

PactBop (+/-)-N>-5Tun-N-((TpaHc)-2-MeTHIILUK TOIPOIII )-2-0KCO- 1, 2-
OUruAponupuanH-3,5-qukapookcamuna (100 mr, 0,36 mmonb), 4-(6pommerwin)-1-ro3mn-1H-
uHnona (201 mr, 0,54 mmone) u K,CO;3 (100 mr, 0,72 mmons) B IM® (2 mi) nepeMerinBaiy B
atMocdepe azota rpu 90°C B Teuenue 2 4. Uepe3 16 4 peakIMOHHYIO CMeCh OXJIAKIAHU IO KT,
pazbassin Bomoit (50 mr) u skcrparmpoBanu EtOAc (2 x 50 mn). OObenuHeHHBIH
OpraHuYecKuil Cioil BeICymHMBanu Hajx Oe3BopHbIM Nap,SO,, ¢uubTpoBanu, U QUIBTPAT
KOHLIEHTPUPOBAIN C TOJIYYEHHUEM HEOUHUINEHHOI'O MPOAYKTA. DTOT NMPOAYKT OYHUINAIH (HI3LI-
xpomarorpadueli, ucrnonb3yst KonoHky cuiukarens 100-200 mew, smoupyst 0-5% MeOH B
JIXM. Yncrsie Gppakuun cobGupati, KOHIEHTPHPOBAIH i BBICYLIHBAIH C MOTydeHneM (+/-)-N°-
5THn-N-((TpaHC)-2-MeTHILMKIOIPOIII)-2-0kco- 1 -((1-Tosmi- 1 H-nunon-4-um)mern)-1,2-
auruaponupunuH-3,5-nqukapookcamuna (150 mr, 0,24 mMmonb, Bbixon 67%) B BUAE KEITOrO
TBEPJOTO BEIIECTBA.

XXXMC (5,5 mua RND-FA-5-5 -MIN-50): Rt = 3,10 mun, [MH]" = 547,3.

Ycnosust JKXMC: RND-FA-5-5 -MIN-50

Kononka: Acquity BEH C18 (50 mm x 2,1 mm, 1,7 MKM)

IMomewxkuas dasza: B: 0,05% wmypasbunas kuciora B ACN; A: 0,05% wmypaBbuHas
KHCJIOTa B BOJIE

Bpewmst (Mun)/% A: 0/97, 0,4/97, 4,0/2, 4,5/2, 5/97, 5,5/97

Temmneparypa kononku: 35°C, ckopocts notoka: 0,45 mu/muH

IIpomexkyTounoe coenuHenue 192: (+/-)-mpem-bByrun 4-((3-(3runkapdéamounin)-5-
(((TpaHc)-2-MeTHILHKION PONKHI)KapOamMonJ)-2-okconupuauH-1(2H)-ua)meTnn) iHA0IHH-

1-kap0okcuaar
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K pacTBopy (+/-)-N’-31151-N’~((TpaHC)-2-MeTHIILUKIOMPOIHII )-2-0KCO-1,2-
auruaponupuanH-3,S-qukapookcamuna (150 mr, 0,541 mmons), Tpudpenmndpochuna (426 wr,
1,624 mmonb) u DIAD (0,316 mn, 1,624 mmonb) B Todyose (5 M), MepeMelIaHHOMY B
aTMocdepe a3oTa npH KT, A00aBsU mpem-0yTun-4-(ruapOoKCUMETUI ) MHOJIUH- | -kapOoKkcuiaT
(215 wr, 0,812 mmonb). PeakunoHHYIO CMeCh MepeMEIlnBaJIM MPH KT B TedeHHe 16 u.
Peaknnonnyro cMech racuiu Boaou u skctparupoanmu JAXM (2 x 100 mu). Opranudeckyro ¢asy
NPOMBIBAJIN HACBHIIEHHBIM PACTBOPOM XJIOpPHIA HATpHs (25 Mul), BBICYIIMBAIHN HaJ CYJb(aToM
HaTpusl, (UIBTPOBAJHM W BBHINAPHBAIN B Bakyyme ¢ mnonydeHueM (+/-)-mpem-Oytun-4-((3-
(3Tunkapbamon)-S-(((TpaHc)-2-MeTHILMKIONPOIUI )kapbamomn )-2-okconupuaut- 1 (2H)-
WI)METWIT)UHAONNH- | -kapOokcunar (400 mr, 0,259 mmons, Beixoa 47,8%) B BUAEe KOPUIHEBOTO
TBEPJOrO BELIECTBA. JTO COCAMHEHHWE HCIIONB30BAIM B HEOYMINEHHOM BHAE B CIENyIOIIeH
peakuuu.

XKXMC (5,5 mua RND-FA-5-5 -MIN-50): Rt = 3,06 mun, [MH]" = 395 2.

Yenosusa XJKXMC: RND-FA-5-5 -MIN-50

Kononka: Acquity BEH C18 (50 mm x 2,1 mm, 1,7 MkMm)

IMomewxnas ¢daza: B: 0,05% wmypasbunast kucnora B ACN; A: 0,05% wmypaBbuHast
KHCJIOTa B BOJIE

Bpewmst (Mun)/% A: 0/97, 0,4/97, 4,0/2, 4,5/2, 5/97, 5,5/97

Temmneparypa kononku: 35°C, ckopocts notoka: 0,45 mi/mMuH

Tpome:xyTounoe coexunenne 193: (+/-)-N>-31un-1-(3-meroxcnbensmn)-N-((rpanc)-

2-MeTWILHKJIONPONHI)-2-0KC0-1,2-nuruaponupuanut-3,5-1ukapooxkcaMmu

0, X
\0 N.__~ H.

PactBop (+/-)-N*-5Tun-N-((TpaHc)-2-MeTHIILHUK IOIPOIII )-2-0KCO- 1, 2-

OUTUAPONUPUANH-3,5-nuKkapookcamuna (300 wmr, 1,08  wmmomp),  1-(Gpommernin)-3-

2

metokcuOensomna (326 wmr, 1,62 mmonb) u K;CO; (299 wmr, 2,17 mmons) B JIM® (2 mn)

nepememuBanu B atmocgepe azora npu 60°C B TeueHwe 1 4. 3aTeM peakIMOHHYIO CMeECh
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paszbasisuin EtOAc (100 mu) u mpomeiaiu Bopoit (50 mi). O0beTMHEHHBIH OPraHUYeCKU CIIOMH
BbICYyIIMBaJIM Haj Oe3BomHbIM Na,SOQ,, ¢uiabTpoBanmu, U (GUIBTPaT KOHLIEHTPUPOBAIH C
NOJIy4eHHEM HEOUYHINEHHOrO MPOAYKTA. OJTOT MPOAYKT OYHINAIU (dlI-xpomarorpaduet,
UCTIONB3ysT KOJMOHKY cunukarens 100-200 mem u smoupyst 0-10% MeOH B JIXM. Yuctble
dpakiuu cobHMpaiy, KOHLEHTPHPOBATH M BHICYIIMBANM C moOnydeHueM (+/-)-N’-sru-1-(3-
MeTOKCHuOeH3m)-N5-((TpaHC)-2-MeTHILUKIONPONUI)-2-0KCco- 1, 2-nuruaponupuans-3, S-
nukapookcamuaa (320 mr, 0,69 mmoib, Beixon 64%) B Buae Oe10BAaTOrO TBEPAOIO BEIIECTBA.

XXXMC (5,5 mua RND-FA-5-5 -MIN-50): Rt = 2,54 mun, [MH]" = 384,1.

Ycnosust JKXMC: RND-FA-5-5 -MIN-50

Kononka: Acquity BEH C18 (50 MM x 2,1 MM, 1,7 MKM)

IMomewxkuas dasza: B: 0,05% wmypasbunas kuciora B ACN; A: 0,05% wmypaBbuHas
KHCJIOTa B BOJIE

Bpewmst (Mun)/% A: 0/97, 0,4/97, 4,0/2, 4,5/2, 5/97, 5,5/97

Temnepatypa kononku: 35°C, ckopocTb notoka: 0,45 mMi/MuH

Mpomexyrounoe  coexunenne  194:  (+/-)-N’-armn-1-(3-ruapoxcuGensmn)-N-

((TpaHCc)-2-MeTHILMKJIONPONUI)-2-0KCo-1,2-AurnaponupuauH-3,5-gukapooxkcamusg

HN_ _O

K pactBopy (+/-)-N’-s1mi-1-(3-Merokcubensmn)-N ~((TpaHC)-2-MeTHIILHKIONPOIIIIT)-2-
okco-1,2-nurunponupunu-3,S-nukapookcamuna (320 wmr, 0,69 mmons) B AXM (2 M),
nepeMELIaHHOMY B armocdepe a3ora npu
-10°C, nobapmsiiu BBr3 (1,385 wmu, 1,39 mmons, 1M B JIXM). PeakimoHHyIO CMeCh
nepememnBany npu 0°C B TeueHune 30 MHUH. 3aTeM peakLHUOHHYIO CMECh TacHJIM BOJOW U
skctparupoBam JAIXM (2 x 100 mi). Opranmueckyro a3y NpPOMBIBAIH HACHIEHHBIM
pacTBOPOM XJIOpUZA HATPHUs, BBICYUIMBAIM HaJ Cyib(aroM HaTpus, QUIBTPOBAIA H
BBIAPHUBAJIM B BAaKyyMe€ C MOJYYEHHEM HEOUHINEHHOTO MPOAYKTa. DTOT MPOAYKT OUYHUINAIH
¢bmm-xpomarorpadueit, ucnons3ysi KoJoHKYy cuimkareisi 100-200 mem u smoupyst 0—-10%
MeOH B JIXM. Yuctele ¢pakuuy codupay, KOHIEHTPUPOBAINA M BBICYIIUBAIN C TOJIYYCHHUEM
(+/-)-N’-51m51-1-(3-runpokcubensn)-N-((TpaHC)-2-Me THILEKTIONPOIIT)-2-0Kco-1,2-
OUrHAponupuIuH-3,5-aukapookcamuna (150 mr, 0,40 mmodb, Beixon 57%) B BUAe O€I0BATOTO

TBEPAOTO BEIIECTBA.
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XKXMC (5,5 v RND-FA-5-5 -MIN-50): Rt = 2,19 mun, [MH]" = 370,1.

Ycenosus XJKXMC: RND-FA-5-5 -MIN-50

Kononka: Acquity BEH C18 (50 mm x 2,1 mm, 1,7 MKMm)

IMomeuwxnas ¢daza: B: 0,05% wmypasbunas kuciora B ACN; A: 0,05% wmypaBbuHas
KUCJIOTA B BOJIE

Bpewmst (Mun)/% A: 0/97, 0,4/97, 4,0/2, 4,5/2, 5/97, 5,5/97

Temnepatypa kononku: 35°C, ckopocTh notoka: 0,45 mi/MuH

Mpomexyrounoe coequnenne 195:  (+/-)-1-(3-(2-TmapoxcudTokcn)oensmn)-N -

((TpaHC)-Z-FHIII)OKCI/IMCTI/L]I)HI/IKJIOl'lpOI'lI/l.]'l)-Ns-MeTI/I.]'l-Z-OKCO-1,Z-III/IFI/IIIpOHl/IpPlI[l/IH-3,5-
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1-(3-(2-I'mnpokcuaToKCH)OeH3MI)-5-(MeTHIIKapOaMoni)-6-0kco-1,6-TUruIpOTUPUAH-3 -

AUKAPOOKCAMHUL

kapOonoByto kucaoty (120 mr, 0,35 mmone) pacteopsuiiu B JIM® (5 mr) u nobasnsmn HATU
(145 wmr, 0,38 mmonb) ¢ mocneayromum aobasienuem DIPEA (0,121 wmn, 0,69 mmons).
PeakunoHHYI0 CMeCh OCTaBIISIM JJIs1 NEpeMeIlnBaHus Ha 5 MHH, 3areM noOammsanu (+/-)-
((TpaHnc)-2-amuHouknonpornuwa)mMeranon (30,2 mr, 0,35 MMOnb) , U PEAKLUOHHYK CMECh
OCTaBJISJIN JIsl IEPEMEIINBAHUS HA HOUb. PEakI[MOHHYI0 CMeCh KOHLIEHTPUPOBAJIHN B BaKyyMe U
ounianu MDAP (Beicokuii pH). Hapnexamue ¢pakunn oObenMHAIM U KOHLUEHTPUPOBAIH B
BaKyyMe c MOJIyYeHUEM (+/-)-1-(3-(2-ruppokcusToKcn)oen3mn)-N-((Tpasc)-2-
(FI/II[pOKCI/IMeTI/IJ])LlI/IK.IIOHpOHI/IJI)-N3-MGTI/IJ‘I-Z-OKCO- 1,2-nuruaponupuans-3,5-nukapookcamuaa
(51 wr, 0,12 mmoib, Beixoa 35%) B BHIe OPAHKEBOTO TBEPAOTO BEIIECTRA.

KXMC (2 mun, mypaBbuHas kuciora): Rt = 0,62 mun, [MH]+ =416

MpomexyTounoe coexunenne 196: (+/-)-N'-((Tpamnc)-2-3ToKcHumKI0onponmt)-1-(3-

(2-ruapokcuiToKCH)Gen3mt)-N>-MeTHI-2-0Kc0-1,2- ANrHAPONHPHANH-3,5- THKAPGOKCAMHT
I
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B
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1-(3-(2-I'mnpokcuaToKCH)OeH3MI)-5-(MeTHIIKapOaMon)-6-0kco-1,6-TuruIponupuaH-3 -
kapOoHoByto kuciaoty (150 mr, 0,43 mmonb) pacteopsuiu B JIM® (4 m) u nobasnsmn HATU
(181 wmr, 0,48 mmonb) ¢ mocneayrouum pnoOasineHnem DIPEA (0,151 mn, 0,87 mmoub).
PeakioHHYI0 CMeCh OCTABISUIM AJIsI NepeMEeIIMBaHUs Ha S5 MHH, 3aTeM noOasmsuu (+/-)-
(TpaHC)-2-3TOKCUIMKJIONpONIaHaMuHa ruapoxiopun (65,6 mr, 0,48 MMoONb) , M PEaKLIMOHHYIO
CMECh OCTABJISIN JIJIsl IEPEMEIMBAHMS B TeUeHHEe HOUM. PeakiinonHyo cMmech ounianu MDAP
(Bbicokmii pH). Hagnexamme ¢pakumu OObEAMHAIN M KOHLEHTPHPOBAIH B BaKyymMe C
nonyuerneM  (+/-)-N"-((TpaHc)-2-3ToKCHIUKIONPOr)-1 -(3-(2-ruapokcnsTokcn)oensmn)-N -
MeTUJI-2-0KCo-1,2-nuruaponupuaus-3,5-nukapookcamuzaa (130 mr, 0,30 mmons, Bexon 70%) B
BU/ie OEJI0ro TBEPAOro BEIECTBA.

JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 0,74 mun, [MH]™ = 430

MpomexyTounoe coexunenue 197: N°-merna-N5-((1S,2S)-2-MeTHIMHKI0OIPOTIT)-2-

oKkco-1-(3-(2-oxcoaTri)o6ensun)-1,2-1urugponupuanH-3,5-AuKapooKcaMua

Ilepuonunan [lecca-Maprtuna (237 mr, 0,56 mmonb) noGasnsau k pacteopy 1-(3-(2-
ruapokcudTHN)OeH3un)-N-metun-N-((18,28)-2-Me THILHKI0mpOIHT)-2-0Kco-1,2-
AUTHApONUpUANH-3,5-mukapbokcamuna (165 mr, 0,43 mmomp) B JAXM (4 mi) mpu 0°C.
PeakLinOHHYI0 CMeCh OCTaBJISUIM AJIL TMOAOTPEBa JO KT U IEePEeMELINBAIN B TEUYEHHE HOYMU.
PeakumoHHYI0 CMeCh racujIM Hac. pacTBOPOM OukapOoHara HaTpus H dKcTparupoBaimn JIXM.
OpraHuveckuii CJIOHW MPOIyCKaIHN yepe3 ruapodoOHy0 PPUTTY U KOHLEHTPUPOBAIU B BaKyyMe
¢ monmyueHneM HeounmeHHOro N -mernia-N’-((18,2S)-2-MeTHIHHKIonporn)-2-0kco-1-(3-(2-
OKCOATHIT)0OeH3M)- 1, 2-nurunpornupunun-3,S-nukapookcamuna (150 mr, 0,20 MMoOib, BBIXOA
46%) B BUAe OeOro TBEPOrO BEIIECTBA.

JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 0,78 mun, [MH]™ = 382

Mpomexyrounoe coexunenne 198: N -umronpomuia-N’-mermi-2-oxco-1-(3-(2-

OKC03TH)0eH3u)-1,2-Turuaponupuaut-3,5-1uKkapooKcaMmua
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[epruonunan Jlecca-Mapruna (149 wmr, 0,35 mmonb) noGaBmsimu K pacTBopy N°-
uKJonponui-1-(3 -(2-FI/I):[pOKCI/IBTI/IJ'I)6eH3I/I.]'I)-N3-MGTI/IJ‘I-2-OKCO- 1,2-gurunponupunun-3,5-
mukap6okcamuzna (100 mr, 0,27 mmonp) B JAXM (2,5 mu) npu 0°C. PeakinoHHyIO cMecCh
OCTABJISUIM JJIs1 IOAOTPEBa 10 KT U NepeMelInBaiu B TeueHue 48 4. PeaklIMOHHYI0 CMeCh raCHIu
BOZOH u sKcTparuposain JAXM. Opranudeckuii cioit nponyckanu uyepes rugpododnyro ppurry
YU KOHLIEHTPUPOBAJIU B BaKyyMe C IOJYy4YEHUEM NS-LII/IKJ'IOHpOHI/IJI-N3-MeTI/I.H-z-OKCO-1-(3-(2-
OKCOATHIT)0OeH3M)- 1, 2-nuruapornupunun-3,S-nukapookcamuna (100 mr, 0,27 MMoOb, BBIXOA
101%) B BHae Oenoro TBEPIOro BEINECTBA, KOTOPOE HUCIONb30BAJIH B HEOUMIIEHHOM BHIE B
CIeAyroUIen CTauu.

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 0,70 mun, [MH]™ = 368

IIpomexyTouHoOe coeUHEHHe 199: (+/-)-mpem-Byrnia-4-((5-(((rpanc)-2-
ATHJILMKJIONPoNuI)kapéamon)-3-(MeTuiakapoamoun)-2-okconupuaun-1(2H)-

HWJI)MEeTHJI)UHAOIHH-1-KapOokcuaaT

|
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1-((1-(mpem-BbyTokcukapOOHWIT)UHAONNH-4-1T)MeT)-5-(MeTuiIKapOamMonT)-6-0kco-

1,6-puruaponupuanH-3-kapoonosyro kuciory (70 mr, 0,16 mmonb) pactBopsiin B IM® (1,5
wi1) u nobasmsin HATU (68,5 mr, 0,18 mMmonb) ¢ nocneayrommm nodasnenrnem DIPEA (0,086
i, 0,491 mmonb). PeakiiuoHHYIO CMeCh OCTaBJISUIM Uil MEPEMELIMBAaHUS Ha 5 MHH, 3aTeM
nobasnsm (+/-)-TpaHc-2-3THnnuKiIonpornasamMut (15,34 mr, 0,18 MMoub, IMeeTCsl B POJaXKe,
HampuMep, OT KoMmaHuu Enamine) , W peakMOHHYK) CMeCh OCTaB/SUIM HAa HOYb IS
nepeMeluBaHus. PEakIIMOHHYI0 CMeCh KOHLIEHTPUPOBAIM B BAKyyMe€ M PACTPENEISUTH MEXKIY
EtOAc (15 mi) 1 pacTBOPOM JUMOHHOW KHCJOTHI (BOAHBIN pactBop, 15 mu, 10% wmacc./06.).
3arem cnoii EtOAc mpombBanu Hac. pactBopom NaHCOs; (BomHbI pacTBOp), BOAOH U
pactBopoM xyopuna Hatpus. Cnoit EtOAc koHIeHTpupoBaiau B Bakyyme, BBoawid B JAXM u
ounmanu Qem-xpomatorpadueit Ha Biotage Isolera, ncmons3ys kaptpumk 10 r© cumukarens
SNAP wu oamoupys rpaauentom 0-70% EtOAc/uuknorekcan. Hamnexamue ¢dpakuuu
OOBEIUHSIIN U KOHLIEHTPUPOBAIH B BakyyMe ¢ monydeHueMm (+/-)-mpem-0ytun-4-((5-(((tpanc)-
2-3THILHKIIONpOonI )kapOamon)-3 -(MeTunkapoamonn)-2-okconupunus- 1 (2H)-

WI)METWIT)UHAONNH- 1 -kapOokcunara (54 mr, 0,11 mmonb, Beixox 67%) B BuAe OECIIBETHOTO

OoCTaTKa.
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JKXMC (2 Mun, MypaBbuHas kucnora): Rt = 1,21 mun, [MH]™ = 495
IIpomexyTouHoe coenuHenue  200: mpem-bytun-(tpanc-4-(2-(1-6eH3uu-5-

(meTnaKap6amMon)-6-o0kco-1,6-AUrHaAPONHPHANH-3-KAPOOKCAMII0)3 THII)IHKJIOT €KCHJT)-

Kapéamar
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K pacTBopy 1-0en3un-5-(Merrnkapbamonn)-6-0kco- 1,6-TuruAponupuarH-3-

kapOoHoBoi kucjotel (50,4 mr, 0,18 mmons), HATU (87,3 wmr, 0,23 mMmonb) u mpem-0yTu-
(Tpanc-4-(2-amuHO3THI)UKIIOTeKCHT)kapbamara (52,3 mr, 0,22 MMOJIb;, IMEETCs B MPOAAKE OT
kommnanuu Matrix Scientific) 8 AM® (1 mu) nobasmsmu N,N-nuuzonpomaistuiaamud (0,061 o,
0,35 mmonb). PeakuMoHHYIO CMeCh NEepeMeIlnBajId IMpPH KT B TeUYeHHEe | 4, TOcie 4Yero
KOHLIEHTpUpOBaNu B TMoToke asora. Ocratok foBoguau A0 2 Mia  cmecbio  1:1
IMMETHICYJIBb(POKCHI/METAHON B HernocpeacTBeHHOo ounmany MDAP (BBox 2 x 1 M, BbICOKHIA
pH). Heobxonumele ¢pakium oT 000MX BBOAOB OOBEIUHSUIM U KOHLIEHTPHPOBAIH B BAaKyyMe,
nocje 4ero pacteopsuii B cMmecu 1:1 mguxnopmeran/meranon (10 mu), KOHLEHTPHPOBAIH B
IIOTOKE a30Ta U BBICYIIMBAJIM B BaKyyMe C IOJIydYE€HHEM O€JIoro TBEpAOrO BEINeCTBa mMpent-
Oytun-(tpanc-4-(2-(1-6en3ui-S-(merunkapbamoni)-6-okco- 1,6-nuruaAponupuanH-3-
kapOokcamMuao)sTiI ) uuKiIorekcun))kapdamara (78,4 mr, 0,15 Mmorb, Beixoa 87%).

YKXMC (2 mun, MypaBbuHas kucnora): Rt = 1,16 mun, m/z = 511 ma [MH]"

IIpomesxyTouHoE coeIUHEHHe 201: mpem-0yTui-(uuc-4-(2-(1-6en3mu-5-

(MeTHaKapOamMonI)-6-0KCo-1,6-AUrHAPONHPUAHH-3-KAPOOKCAMI/I0)ITHII)IHKJIOT €KCHJT)-

Kapb6amat
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K pacTBopy 1-0en3un-5-(Mernnkapbamonn)-6-okco- 1,6-TuruAponupuanH-3-

kapOonoBo#i kucnotsl (51 mr, 0,18 mmons), HATU (89,2 mr, 0,24 MmMonb) u mpem-0yTun-unc-4-
(2-amuHO3THN)LIMKIIOTEKCHT)KapOamara (52,2 mr, 0,22 MMOIb, UMeeTCs B TPOJIAKe, HAIIPUMED,
ot xommnannu Matrix Scientific) B8 IM® (1 mun) nobasnsmu N,N-gumsonponmmtuiaamus (0,062

mi, 0,36 mMmonp). PeakunoHHYI0 CMech MepeMeLINBald MPH KT B TeueHHe | 4, mocne 4ero
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KOHLIEHTPUPOBAIU B MOTOKe a3ora. OCTaTOK AOBOMWIM [0 | MJI ITUMETHICYJIb()OKCHUAOM U
HeriocpeacTBeHHo ouumann MDAP (Beog 1 mu, Beicokuii pH). HeoOxomumble ¢paximm
OOBENUHAIN U KOHLEHTPUPOBAIM B BaKyyMme, IIOClie 4Yero pacrtBopsiu B cmecu 1:1
auxyopmeran/Meranod (10 M), KOHLEHTPUPOBAJU B ITOTOKE a30Ta U BHICYIIMBAIH B BAKyyMe C
MOJIyYeHHEM Oenoro TBEPAOTO BEIECTBA mpem-oytun-(uuc-4-(2-(1-6en3un-5-
(MeTunkapbaMom)-6-0Kco- 1,6-AUruAPONUPUINH-3 -KapOOKCAMHIO )3 THJI ) IUKJIOTEKCHIT )-
kapbamarta (74,4 mr, 0,15 mmonb, Beixon 82%).

JKXMC (2 mun, MypaBbuHas kucnora): Rt = 1,16 mun, m/z = 511 s [MH]”

IIpomexyTouHoe coexuHenue 202: N3-MeTn.11-N5-((1S,2S)-2-MeTn.11unK.r10npomm)-2-
okco-1-((1-to3un-1H-nuppoJio[3,2-cJnupuaun-4-ui)merun)-1,2-guruaponupuau--3,5-

AUKAPOOKCAMHN
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K cmecu (1-to3un-1H-nuppono[3,2-c|mupunus-4-um)meranona (143,5 mr, 0,38 mmonp) u
N°-meTn-N-((18,2S)-2-MeTHILHKIONPOIIT)-2-0KCO- 1, 2- THr AP OMUPHIHH-3, 5~
nukapookcamunaa (77,1 mr, 0,31 mmonb) B Toayose (1,5 mir) Bo ¢uiakoHe s MUKPOBOJIHOBOTO
peaktopa nobasmsun 2-(tpubytunpochopanunuaen)aueronurpua (0,162 mn, 0,62 MMoIb).
DakoH repMETHYHO 3aKPbIBAJIM, U CMECh HArpeBad B MUKPOBOJHOBOM peakTope npu 100°C B
TeyeHue B oOmel cnokHocTH 40 MHH. PeakIMOHHYIO CMECh BBIMIAPUBAJIHM B MOTOKE a30Ta C
MOJIy4eHHEM BSI3KOIO YEePHOrO0 Macjia, KOTOPO€ CHOBAa pAcTBOPSUIM B JUXJIOPMETaHEe
(mpubaM3UTENBHO 3 MIJI), HEMOCPEACTBEHHO HAHOCWIM CBEpXy Ha KapTpumk 25 r SNAP u
OUYHIIAJIN KOJIOHOYHOMU (y3m-xpomarorpadueii Ha SP4. Kononky sroupoBain rpaaueHToM 0—
40% cmecu stunanerat:3TaHod (3:1) B nukiorekcane. HeoOxonumble dpakiun oObenuHsIM U
BBINAPHUBAJIM B BAaKyyMe€ C TOJYYEHHEM OpPaHXEBOH CMOJBI, KOTOPYKO CHOBAa PacTBOPSUIH B
JAMCO (mpubmumsutensro 1 M) u gononHutensHo ountnain MDAP (sBox 1 mu, Beicokuii pH).
OcraBmuiicst oOpaser Bo (pyiakoHe JIsi BBOJA HA KOJIOHKY (TpuOmu3utenbHo 0,5 MiT) TOBOIMIH
no 1 ma B IMCO u Taxxe ountnamn MDAP (BBox 1 mn, Beicokuii pH). HeoOxonumele dpakium
060MX BBOZOB OOBEAMHSIIM U BHITAPHBAIH B BAKYYME C TOIyYEHHEM OecLBETHOH cmomsl N -
metu-N~((18,2S)-2-merumuk onporn)-2-0kco- 1 -((1-ro3un- 1 H-mapporno[ 3,2-c | mupumus-4-
wimetun)-1,2-gurunponupuans-3, S-qukapookcamuaa (36,5 mr, 0,07 Mmmods, Bexon 22%).

YKXMC (2 mun, Bbicokuii pH): Rt = 1,09 Mun, m/z = 534 mns [MH]"
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'H SIMP (400 MT'ti, CDCl3) & mur™ 9.48 (ymmp. d, J=3.4 I', 1 H) 8.84 (ymmup. s., 1 H)
8.64(d,J=2.0Ty, 1 H)836(d,J=5.6Tu, 1 H)7.74-792 (m,3 H)7.63 (d,J=3.4T1, 1 H)7.28
(d,J=83T1,2H)699-719(m, 1 H)6.89(d,J=32Tu, 1 H) 554 (s,2H) 290 (d, J=42 T, 3
H)248-257(m, 1H)2.37(s,3H) 1.10(d, J=5.9T1;, 3 H) 0.86 - 1.00 (m, 1 H) 0.68 - 0.79 (m,
1 H)0.54-0.65(m, 1 H)

IIpomexyTounoe coeguHenne 203: Mermia-3-((S-(uukaonponuakapéamon)-3-

(MeTnakap6amon)-2-oxkconupuaut-1(2H)-ua)merunn)oensoar
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NS-LII/IKJ'IOI'IPOI'II/IJ'I-N3-MGTI/IJ‘I-2-OKCO-1,2-I[I/IFI/II[pOHI/IpI/IL[I/IH-3,S-I[I/IKap6OKcaMI/II[ (42,1 wr,
0,18 mmonb), meruin-3-(6bpommermn)Oensoar (45,9 mr, 0,20 MMONb, HMEETCS B IPOAAKE,
Hanpumep, or komnanuu Alfa Aesar) u kapbonar kamms (52,1 mr, 0,38 MMOITB) TepeMeIInBaIIH B
6e3BonHom JIM® (1 mu) mpu kT B atMocepe a3ora B TeueHune 2,5 4. PeakIMOHHYIO CMeCh
pactipenensiin Mexxay Bomou (5 mur) u stmnaneratoM (5 mur). BomHyro ¢asy skcTparuposaiu
JOTIOJTHUTENBHBIM KOJMYECTBOM HTHianieraTa (3 X 5 mi), u oObeinHEHHbIE OpraHudecKue (a3bl
¢bunbTpoBaNM uepe3 KapTPUIK, OOOpydoBaHHBIN TuUApodoOHOI (purroil. PactBOopuTEns
BBITIAPUBAJIM B TIOTOKE a30Ta, U OCTATOK pacTBOpsuin B cMecu 1:1 nuxmopmeran/meranon (6 mi),
KOHLIEHTPUPOBAJIM B MOTOKE a30Ta M BBICYLIMBAJIM B BaKyyMe C IOJy4eHHEeM OeJIoro TBEpAOro
BEILECTBA metu-3-((5-(uuknonponuikapoaMorn)-3 -(MeTHIKapOaMOuIT )-2-OK COMTUPUANH-
1(2H)-um)merun)benzoara (65,5 mr, 0,17 mmodb, Bbxon 95%).

JKXMC (2 mun, MypaBbiHas Kucinota): Rt = 0,82 mun, m/z = 384 s [MH]”

I[Ipome:xxkyTounoe coenunenue 204: mpem-6yrun-3-((S-(uukyonponuiakapéamon)-3-

(MeTnakap6amoni)-2-oxkconupuaut-1(2H)-un)merna)-1H-nuppono[2,3-b|nupuaun-1-

KapOokcuaaT
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K CyCIIE€H3UU NS-LII/IK.]'IOHpOHI/IJ'I-N3-MGTI/IJ‘I-Z-OKCO- 1,2-gurunponupunus-3,5-

mukapbokcamuna (53 mr, 0,23 mmonb) U mpem-0yTun-3-(runpokcumetin)- 1 H-muppono[2,3-
b]mupunun-1-kapbokcunara (69,2 mr, 0,28 mMmonp) B Tomyorne (1,5 mu) BO ¢uakoHe ans

MHKPOBOJIHOBOTO peakTopa nodasisiiu 2-(TpudytuidocdopanunmneH)aneronutpui (0,186 mu,
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0,71 mmonb, umeercsi B mpopaxe, Hampumep, or kommanuu TCI). DPrakoH repMeTHYHO
3aKpbIBAJIM U HArPEBAJIM B MUKPOBOJHOBOM peakTope npu 80°C B TeueHHne B 00IIeH CI0XKHOCTU
60 MuH. PeakIMOHHYIO CMeCh MEpPeHOCHSIN BO (PJIAKOH, UCHOJB3ys AMXJIOpPMETaH (2 M), U
KOHLIGHTPUPOBAJIM B IIOTOKE a30Ta C IOJyY€HHEM TEMHO-KOPUYHEBOIO Macja. JTO Macio
noBonwiu A0 3 i cMmechto 1:1 mumermicynbdokcun/meranon (3 mMi1) ¥ HEMOCPEICTBEHHO
ounmmanu MDAP (Beon 3 x 1 mu, Bbeicokuit pH). HeoOxomumbie ¢pakumu OObEOUHAIN U
KOHIIEHTPUPOBAJIM B BaKyyMe, MOCJe Yero pacTBopsuid B cMecHu 1:1 muxnopmeran/meranon (10
MJI), KOHLIEHTPUPOBAJIM B TIOTOKE a30Ta W BBICYIIMBAIH B BAaKyyMe C IOJYYEHHEM JKEJITOrO
TBepAOro BemecTBa  mpem-0yTi-3-((S-(uukaonponmikapoamon)-3-(MeTrmikapoaMom )-2-
okconupunaut-1(2H)-um)merwn)-1H-nmuppono[ 2,3-b]nmupunmn-1-kapdokcunara (44,3 wmr, 0,10
MMOJTb, BBIXO 42%).

JKXMC (2 MuH, MypaBbuHas kucnota): Rt = 0,90 mun, m/z = 466 mus [MH]"

IIpomexxkyTounoe coeJMHEeHHe 20S: 1-((1-(2-((rmpem-
Byruaaavernacuant)okcn)3tia)-1H-uugon-3-ua)merna)-N-uukaonponua-N>-merui-2-

oKkco-1,2-guruaponupuaunn-3,S-gukapooxkcamMmu
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K CYCIIEH3UU N5-uHKnonpoan-N3-MeTHn-Z-OKco-l ,2-AUTUAPONUPUINH-3,5-
nukap6okcamuna (57 wr, 0,24 mmonb) u (1-(2-((mpem-OyTrUnaMMeTUICHINIT )OKCH )3TH )- 1 H-
uHnon-3-mn)meranona (85,1 wmr, 0,28 wmmonp) B Tomyose (1,5 wmu) BO (uakoHe s
MHUKPOBOJTHOBOTO peakTopa aodasisum 2-(tpudytundocdopanmnuaeH)anetoHutpui (0,200 mi,
0,76 mMmonb, umeercss B mnpopaxke, Hampumep, or kommanuu TCI). DrakoH TrepMEeTHYHO
3aKpbIBaJ M HarpeBaJid B MUKPOBOJHOBOM peaktope npu 80°C B TeueHue 30 MuH, a 3aTeM B
tedeHue 30 MmuH npu 120°C B MUKPOBOJIHOBOM peakTope. PeakliMOHHYI0 CMeCh NMEPEHOCHIIN BO
¢makoH, ucrone3ys puxyopmerad (1 Mil), 1 KOHLEHTPUPOBAIU B MOTOKE a30Ta C MOJYYEHUEM
TEMHO-KOPUYHEBOIO  Macjia. JTO  Macjo JoBoauiau 1o 3 wMin cMmecho  1:1
auMeTuicyibpokcun/meranon (3 M) u HenocpeacTseHHo ounimanun MDAP (Beox 1 x 3 wo,
Beicoknii pH). HeoOxommmble ¢pakiym KOHLEHTPUPOBAIM B IOTOKE a30Ta, IOCHIE Yero
pactBopsuii B cMecu 1:1 nuxmopmeran/meranon (2 X 4 mir), oObeIUHSIIN, KOHLIEHTPHUPOBAIH B
NOTOKE Aa30Ta U BBICYIIMBAJIM B BaKyyMe€ C IOJYYEHHEM CBETJO-KOPUYHEBOIO TBEPIOTO

BEIIleCTBA 1-((1-(2-((mpem-6yTunaumeTHncuIi )okcu )3T )-1 H-uumon-3-um)merin)-N°-
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LII/IK.]'IOI'IpOHI/IJ'I-N3-MeTI/I.]'I-Z-OKCO-1,2-I[I/IFI/II[pOHI/IpI/II[I/IH-3,S-I[I/IKap6OKcaMI/II[a (343 wmr, 0,07
MMOJTb, BbIX0H 27%).

YKXMC (2 mun, Boicokuii pH): Rt = 1,37 mun, m/z = 521 ana [MH]"

TpomexyTounoe coeaunenne 206: (+/-)-1-((1H-Anpoa-4-un)mernn)-N>-((tpanc)-2-
(2-((mpem-6y THATNMETHICHIILI)OKCH)3 THI)HHKI0nPonun)-N -MeTna-2-oKkco-1,2-

AUTHAPONHMPUANH-3,S-AUKapOoOKcaMuUg

1-((1H-Uupon-4-un)mernn)-S-(MeTuiakapoamonn)-6-okco- 1,6-TurugponupuInH-3-
kapOoHoByr0 kucyioty (400 mr, 1,230 mmounb) pactBopsuid B JIM® (5 mu). Jobasnsmu DIPEA
(0,644 wmu, 3,69 mmonb), 3arem HATU (701 wmr, 1,84 mMoib), U pPEaKIUOHHYIO CMeCh
nepememuBaid npu KT B TedeHue 10 wmwmH.  [loOaBmsmu  (+/-)-(Tpanc)-2-(2-((mpem-
Oy THIAMMETHIICHITAIT )OKCH )3TUI ) uuKJonponadaMud (318 wmr, 1,48 mMMonb), U peakMOHHYIO
CMeCh MEepeMEINNBAJIM NPH KT B TeUeHHE HO4YM. PeaklMOHHYI0O CMeCh KOHIIEHTPUPOBAIM B
BaKyyMe, U octaTok pacnpenemnsiu mexxay EtOAc u Hac. pacrBopom NaHCOs3 (25 mi kaxoro).
Bonueiii cnoit moeropHo 3KcTparupoBamu EtOAc (25 mu), m oObeanHEeHHbIE OpraHUYECcKUe
BEILECTBA NTPOMBIBAJI PACTBOPOM XJIOpHa HaTpws, BeicymnBanu Na,SO,, ¢uipTpoBamu uepes
ruapodobHyr0 GPUTTY U KOHLEHTPUPOBAIM B BaKyyMe C TOJYYEHHEM OpPAHXKEBOTO Macia.
Heounmenneiii npoaykt HaHocunu Ha kaptpumxk 25 r ULTRA SNAP B munumyme JIXM u
ounmanu Qau-xpomartorpadueii, smoupyst 10-60% cmecu (3:1 EtOAc:EtOH)/iukorekcas.
Hapnexamme Gppakiiy KOHIEHTPUPOBAIK ¢ monyderneM (+/-)-1-((1H-urgon-4-ummerin)-N--
((tpanc)-2-(2~((mpem-6y THIIMMETHIICHIIIT)OKCH )3 THIT )UK TOTPOITHI )-N° -MeTHII-2-0KC0- 1, 2-
OUrHApOnUupUIuH-3,5-nukapookcamuna (203,1 mr, 0,35 mmoib, Bbxoa 28%) B BHIIE KPEMOBOTO
TBEPJOTO BEIIECTBA.

JKXMC (2 mun, nipu BeicokoM pH): Rt = 1,33 mun, [MH]™ = 523 4.

IIpome:xxyrounoe coexunenue 207: (+/-)-mpem-Byrnna-(2-((2-((rpanc)-2-(1-((1H-
HHA0JI-4-WT)MeTHJ)-S-(MeTHIKapoaMon)-6-okco-1,6-1uruaponupuanH-3-

KapOoKCAMM/I0)IHKJIONPONHI)ITHI)(METHI)AMUHO)ITHI)KapbamaT
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(+/-)-1-((1H-Urgon-4-mn)merni)-N°-((Tpanc)-2-(2-rHAPOKCHITHI)IHKIONPOrH)-N°-
MeTUJI-2-0Kco-1,2-guruaponupuaus-3,5-qukapookcamun (50 mr, 0,12 MMOJIb) CyCIIEHANPOBAIIH
B JIXM (5 mi) B armocdepe azora. EtsN (0,034 mi, 0,25 mmons), 3atem nobasistmn Me3mi-Cl
(10,49 wmxx, 0,14 MMoOnb), U PEaKIMOHHYIO CMeChb IepeMemmBainu npu KT. Yepes 45 muH
peakunoHHy0 cMmech pasbasmsuin JIXM (5 wmi), 3arem mpomsiBanmu Bomoit (10 mu), 3arem
AJFOUPOBATH 4Yepe3 ruapodoOHY0 (PUTTY M KOHLEHTPUPOBAIH B BaKyyMe C TMOJyYEeHUEM
KpacHoro mMacia. Macno pacteopsutu B aueronutpuie (5 mu). Jobasmsumu EtsN (0,034 mn, 0,245
MMOJIb), 3areM mpem-0yTun-(2-(merunamuno)atin)kapbamar (32,0 mr, 0,18 mmons), u
peakuoHHyl0 cMmech HarpeBanmu 10 80°C B Teuenme Houu. J{0OaBISIM OTOJHUTEIBHYIO
noputo EtsN (0,034 mu, 0,245 mmone) u mpem-0ytun-(2-(merunamuHo)stin)kapdbamara (32,0
mr, 0,18 mmonb), u mepememmuBanue npu 80°C mponmoykanyd B TEUEHHE BBIXOIHBIX IHEH.
PeakLinoHHYI0 CMeCh KMITATHIIN JI0 CYXOr0 COCTOSIHMS, TaK YTO OCTATOK HAHOCHUJIM HA KapTPUIDK
10 r ULTRA SNAP B muaumyme JIXM u ounmanu ¢usui-xpomarorpadueii, smonpys 1-10%
(2M NH; B meranone) B JAXM. Hamnexainne (ppakudud KOHLEHTPUPOBAIH B BaKyyMe C
MOJIyYeHHEM (+/-)-mpem-6ytun-(2-((2-((18,25)-2-(1-((1H-unnon-4-un)meTmn)-5-
(MeTunkapbaMom)-6-0Kco-1,6-AUruAPOTUPUIIH-3 -
KapOOKCaMUI0)LIMKJIONPOIHI )3T )(METHIT)aMUHO )3THI )KapOamara (44 mr, 0,07 MMOJIb, BBIXOX
54%) B BU/I€ KOPUYHEBOTO MaCa.
JKXMC (2 mun, nipu BeicokoM pH): Rt = 1,03 mun, [MH]™ = 565.5.
IIpumepsbi:
Hpumep 1: 1-Bensun-NS-nukaonponua-N3-mMeTni-2-okco-1,2-AurnaponupuanH-

3,5-nukapéoxcamujg
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1-ben3un-5-(meTunkapoamonn)-6-okco- 1,6-TuruaAponupuaInH-3-KapOOHOBYIO ~ KUCJIOTY
(5,5 1, 19,21 mmonb) cycnienauposaimu B JAXM (100 mn) u nobasmsmu EtsN (3,21 mu, 23,05
mmodb), HATU (9,50 r, 24,98 mmonb) u mukionporuiaamud (1,625 mu, 23,05 mMonb), 3aTem
CMecCh TepemMelnuBaiu B TeueHue 2 4 mpu kT. Cmech npombiBanu Bomoi (100 mi), 0,5 M HCI
(100 M) 1 HachIEHHBIM pacTBOpoM OumkapOoHara HaTpusi (100 MuT), M OpraHHMYECKHH CIIOH
BBICYIIUBAJIA M BBIMAPUBAIN B BaKyyMe C MOJYYEHHEM CBETJIO-)KEJITOTO TBEPIOTO BEIIECTBA.
Teepnoe BemecTBO cycrneHaupoBaiu B 3dupe (20 mi) u oOpadarbiBaniu yibTPa3BYKOM, 3aTeM
(UIbTPOBAIN, U TBEPAOE BELISCTBO BHICYIIHUBAIHM B BAKYYMHOH MEYH C MOJyueHHeM |-OeH3mI-
NS-muknonponuia-N3-metun-2-okco- 1, 2-muruaponupunut-3,S-nukapobokcamuna (5,25 r, 16,14
MMOJIb, BBIX0[ 84%) B Buzie O€CIIBETHOTIO TBEPIOTO BELIECTBA.

3TOT NMPORYKT OOBEAMHSUIM C IPYroil mapTHeH, MOoNyueHHOH aHaJOTHYHBIM CIIOCOOOM
(2,4 1), oOBEIMHEHHOE BELIECTBO PACTBOPSUTH MYTEM KHUILSTYEHHSI ¢ OOPATHBIM XOJIIOIUIBHUKOM B
starone (200 mu) B Teuenne 20 muH, 3ateM pobasnsm cMody Silicycle ¢ THOMOUeBUHON Aust
ynanenus: nayjutanusi (10 1), u cmech HarpeBanu eme B Teuenne 30 muH. Cmech GpUIbTPOBAIN B
konOy BroxHepa M OCTaBISUIM IJIsl OXJIAXKAEHUS A0 KT B Te4eHHe | 4, 3aTeM OXJIaXIalu B
aensHOW OaHe B TedeHHe | 4, M MOJNyYeHHOE B pe3yjbTaTe TBEPAOE BEIECTBO COOMpPAIH
(GUIBbTPOBAaHMEM U BHICYIIMBAJIN B BAKYYMHOH M€Y ¢ nonydeHueM 1-0eH3un-NS-Iukionponmi-
N3-merun-2-okco-1,2-nuruaponupuans-3,5-gukapookcamuaa (6,76 r, 20,78 MMonb) B BHIE
0ecCIIBETHOTO TBEPJIOTO BELIECTBA.

YKXMC (2 mun, nipu BeicokoM pH): Rt = 0,84 mun, [MH] - 326.

'H SIMP (400 MTI't, JIMCO-dg) & mnu™ 9.35 (d, J=4.9 T', 1 H) 8.80 (d, J=2.7 I'ry, 1 H)
872 (d,J=2.7Tu, 1 H) 854 (d,J=3.9Tu, 1 H) 7.25 -7.42 (m, 5 H) 529 (s, 2 H) 2.75 - 2.89 (m,
4H)0.65-0.72 (m, 2 H) 0.53 - 0.59 (m, 2 H).

Ipumep 2: 1-benswa-NS-nukno0yTuia-N3-meTni-2-okco-1,2-guruaponupuans-3,5-

AUKAPOOKCAMHUN

2.4,6-Tpuxnoppenmn- 1 -6en3un-5-(meTrnkapoamon)-6-okco- 1,6-IuruaponupuanH-3-
kapookcumar (401 wmr, 0,861 wmmonsp), nukinoOyranamud (0,15 my, 1,757 mwmons), N, N-
auMerunupuana-4-amus (23 mr, 0,188 mmonsb), TpusTunamus (0,48 mu, 3,44 mmone) u TT'® (8
i) nepememuBamu npu 45°C B armocdepe N B TeueHne 3 4. PeakumoHHyI CMmech

KOHLIEHTPUpPOBaIU ¢ nosnydeHrneM 600 Mr OenoBaToro TBEPAOIO BEILIECTBA, KOTOPOE OUYUINAIU
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xpomarorpagueii Ha SiO, (xaptpumx Biotage SNAP 50 r, smomus cmecbto 0-100%
sTHNALeTaT/IuKIorekcat). JKenaemple (paxkiuy KOHLUEHTPUPOBAIN C MOJy4deHHeM |-OeH3mi-
NS-mukno0yTun-N3-merun-2-okco-1,2-nurunpormupuans-3,5-nukapookcamuna (295 wr, 0,782
MMOJIb, BbIX0 91%) B Buze 06e10BaTOro TBEPAOTO BEIIECTBA

YKXMC (2 Mun, MypasbuHast kucnota): Rt=0,91 mun, [MH]™ = 340.

Ipumep 3: NS-Iukaonponua-N3-merui-2-okco-1-(1-pennmTmi)-1,2-

AUTHAPONHUPUANH-3,S-AUKapOoKcaMug

B repmeruuHblli (JaKOH TSI MHUKPOBOJIHOBOTO peakTopa, coaep:kamui S-Opom-N-
MeTuiI-2-0Kkco-1-(1-pernmtun)-1,2-guruaponupuann-3-kapdokcamun (100 mr, 0,298 mmorsb),
nukobanmpTokTakapoormn (28,3 mr, 0,075 mmons), DMAP (109 mr, 0,895 mmons), Xantphos
(10,36 wmr, 0,018 mmoub) u anerar namianus (II) (3,35 mr, 0,015 mmons), nobasmsmu TI'D (1,5
mit) u mpoayBamu ero N, Jlobaemsmu uwmknonponmwiamud (0,042 mn, 0,597 mmonb), u
PEaKIMOHHYI0 cMech HarpeBanu 10 80°C MHKPOBONHOBBIM OOJydeHHEM B TedeHue 30 MuH.
Peakuuonnyro cmech pacnpenemsiin mexay EtOAc u Bonmoi. Boanbelii crioit  ypansny,
opranuyeckuii cioit mpombiBasu (1x Boga, 2x 2 M Boansiii pactBop HCI, 1x pacTBop xnopuna
HaTpust), BeicymnBaiau Hax MgSO, 1 BhIMapuBaiy B BaKyyMe C IOJYYEHHUEM >KEJITOrO OCTaTKa.
Jtot ocrarok pactBopsiii B JIXM, HaHOoCHIn Ha KOJoHKY cuiukaresns 10 r Biotage SNAP u
AJIFOUpPOBaN cMechio 1ukiorekcan:EtOAc (50 -> 100%). ®pakuuu, comeprkaiiue MPOAYKT,
BBIMIAPUBAIM B BaKyyMe C IOJy4Y€HHEM KOPUYHEBOW CMOJIBL. DTy CMOJIy MEpeMEeLINBalId C
TBME u BbImapuBajiu B BaKyyMme C MojiyuyeHHeM npoaykra (41 mr) B Buzme Oenoro TBepaoro
BEIIIEeCTBA.

XKXMC (2 mun, TOV): Rt = 0,85 mun, [MH]™ = 340,1.

IIpumep 4:  pan-NS-nukiaonponua-N3-metui-2-okco-1-(1-gpennanponui)-1,2-

AUTHAPONHPUANH-3,S-AUKapOoKcaMug

K CYCIIEH3UH NS5-nuknonponun-N3-mMeTun-2-okco-1,2-guruaponupuaun-3, S-

mukap6okcamuna (40 mr, 0,170 mmods), (1-Opomnponun)densona (41 mr, 0,206 mmonb) B IM®
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(1 mm) moGasmsamu K,COs (29 wr, 0,210 MMOJb), U PEakIMOHHYIO CMECh NEPEMEIINBAIN B
arMocdepe a3ora mpu KT B TeueHue 2 4. Peakumonnyo cmech ounmmanu MDAP (MypaBbuHas
KUCJIOTA), U (PPaKIIH, COAEPIKALINE XKeJaeMbI MPOAYKT, KOHLIEHTPUPOBAJIHU C TOJIy4YE€HUEM pall-
NS-muxnonponui-N3-mernn-2-okco- 1-(1-¢penunmnponun)- 1,2-murunponupuamns-3,5-
nukapbokcamuna (25 mr, 0,064 Mmmodb, BbIxon 37,4%) B Buae OeCLIBETHOTO Maca.

KXMC (2 MuH, MypaBbuHas kuciota): Rt=0,97 mun, [MH]" = 354.

Mpumep S: NS-uuxao0yrua-1-((2,3-nuruapodenso[b][1,4]anoxkcun-S-ua)mernn)-N3-

MeTHJI-2-0KC0-1,2-1urugponupuaut-3,S-AuKapooKkcaMmun

NS-mukno0yTria-N3-metun-2-okco- 1, 2-murunponupuann-3,S-nukapookcamun (50  wr,
0,201 mmounb), (2,3-guruapodenso[b][1,4]nuokcun-5-mn)meranon (50,0 mr, 0,301 mMmob) u 2-
(TpudyTtundocdopannnunes)aneronutpun (0,166 v, 0,632 MMOIb) OOBEAMHSIN B TONYOJE
(1,5 M), m peakUMOHHYIO CMeCh HarpeBaju BO (pIakOHEe Ui MHKPOBOJHOBOTO PEAKTOpa
€MKOCTBIO 5 MJI B MUKPOBOJIHOBOM peaktope Biotage Initiator mpu 120°C B Teyenue 30 MuH.
Peakunonnyro cmech HanmuBanu Ha Boay (20 mur) u skcrparuposanu stunaneratoM (3 x 10 mu).
OObenuHeHHblE OpraHUYeCKHe YacTH BBINAPUBAIM B BaKyyMe C IOJYYEHHEM HEOUUIIEHHOTO
IPOAYKTa B BHJI€ KOPUUHEBOro Macia. [IpofykT HaHOCHUIIM B TUXJIOPMETAaHE Ha KapTPUIK 25 T
cuymkarenst SNAP u ounmanu xpomarorpadueii Ha Biotage SP4, smoupyst cmecbro 50-100 %
STHJIALETAT/IIMKJIOTeKCaH. PeseBaHTHbIE Qpakuuu OOBEIUHSUIA M BBIMAPHBAINA B BaKyyMe C
nonyyeHuem 76 mr mpoxaykra. OOpazern pactBopsuiu B MeOH/JIMCO wu ouumnanu MDAP
(MypaBbUHasi KUCJIOTa). PacTBOpUTENb BBIMAPUBAIN B BaKyyMe C MOJy4YeHHEM TpeOyeMoro
nponykra  NS-muknobyrun-1-((2,3-guruapodenso[b][ 1,4 ] arnokcun-5-mn)meTin)-N3 -meTun-2-
okco-1,2-murunpormupunun-3,5-nukapookcamuna (40 mr, 0,096 Mmob, Bbxon 47,7%).

JKXMC (2 Mun, MypaBbuHas Kuciora): Rt = 0,95 mun, [MH]™ = 398, 1.

IIpumep 6: NS-nukao0yTmia-N3-merna-1-(3-(Mernnamuno)oeH3nn)-2-oxkco-1,2-

AUTHAPONHPUANH-3,S-AUKapOoKcaMug

NS-mukno0yTrin-N3-metun-2-okco- 1, 2-qurunponupuann-3,5-nukapookcamun (25 wr,
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0,100 wmmomnp), (3-(Mermnamuuo)penun)meranon (20,64 wmr, 0,150 wmmomp) u  2-
(TpudyTtundocdopanununes)aneronutpun (0,083 mi, 0,316 Mmonb) 0ObeAMHANN B TONYOJIE
(0,75 M), U peakIHOHHYI0 CMeCh HarpeBaJd BO (pakoHE AJii MHKPOBOJHOBOTO PEAKTOpa
emKkocThio 5 mut ipu 120°C B Teuenne 30 muH. PeakunonHyro cMech HamuBaiu Ha Bony (10 mur)
U 5KcTparupoBany stuianeratoM (3 x 8 mur). OObeHEHHbIE STHIIALETATHBIE CIIOU ITPOMbIBAIN
pactBopoM xyiopuaa Hatpusi (10 MiT), BBICYIUBAJIN IPONyCKaHUEM 4Yepe3 ruapodoOHyo GpurTy
U BBbIMAPHBAIM B BaKyyMe C TNOJy4eHHEM HeouHieHHoro mpoaykra (170 wr). Ocratok
pacteopsuin B MeOH/JIMCO u ountanu MDAP (Beicokuii pH). PacTBopurens BbicynBaiy B
NOTOKE a30Ta ¢ TOJy4YeHHeM B oOcTaTke Oeynoro mopomka. Ppakumm oOBEIUHSIIA B
IMXJIOPMETaHe, BBITAPUBAINA B BaKyyMe, 00padaThiBaId YIbTPA3BYKOM C JAUITHIIOBBIM 3(UPOM
U BBIIAPUBAIM e€me pa3 ¢ TMoJdy4deHueM mnpoaykra NS-muknoOyTuin-N3-mermn-1-(3-
(MeTunaMuHO)OeH3U)-2-0KCco-1,2-nmuruaponupunui-3,5-qukapbokcamuna (17 wmr, 0,046
MMOJTb, BBIX01 46,0%) B BuAe 0€10BaTOr0 TBEPAOTO BELIECTBA.

JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,72 mun, [MH]™ = 369, 1.

IIpumep 7: NS-nuxaodyTmi-1-(3-(ammernnamuHo)oens3n)-N3-meTuia-2-okco-1,2-

AUTHAPONHPUANH-3,S-AUKapOoKcaMug

NS-muxno0ytun-N3-merni-2-okco-1,2-auruaponnpuans-3,5-mukapookcamun (40 wr,
0,160 wmmomnb), (3-(mumerunamuHo)penmna)meranon (0,034 wmn, 0,241 wmmonb) u  2-
(Tpubyrundocdopanununes)aneronutpun (0,133 mr, 0,505 mMmonb) oObeAMHSIIH B TONYOJE
(1,2 M), ¥ peaKkUMOHHYIO CMeCh HarpeBaid BO (PIaKOHE IJIi MHUKPOBOJIHOBOTO PEaKTOpa
emMkocTeto S mn mpu 120°C B Teuenue 30 muH. PeaklMOHHYIHO CMeCh BO3Bpallajd B
MHUKPOBOJIHOBON peakTop aomnonHuTenbHo Ha 30 muH npu 120°C. PeakunoHHyI cMech
HammuBamu Ha Boxy (20 mur) m skcrparupoBanu dtwnaneratoM (3 x 10 mu). OO0BenuHEHHBIE
OpraHUYeCcKHe YacTU BbIIAPUBAJIU B BaKyyMe C MOJYUEHHUEM HEOUHINEHHOTO MPOAYKTa B BHIE
KopuuHeBoro Macna. Obpaser BBOAWIN B MeTaHON U ounand TDD Ha cynb(hOHOBOH KUCIOTE
(SCX) ¢ ucnonb30BaHUEM IMOCIIEIOBATENIbHBIX PACTBOPUTENCH: MeTaHOI, 2 M aMMHaK/METaHOJI.
Hapnexamme ¢pakuun oObeANHAIN U BBIIAPUBAIN B BaKyyMe C MOJYYEHHEM HEOUYHIIEHHOTO
npoaykra (78 Mr) B BuUAE KOPUYHEBOT'O CTEKJIOBHIHOTO BermecTsa. Obpasell pacTBOpsUId B
MeOH/IMCO wu ounmamu MDAP (Beicokuii pH). PacTtBoputens BbimapuBamun B BakyyMe C

NOJIyY€HUEM CBETJIO-JKENTOro TBepaoro BemiectBa (8,1 Mr). DTo BeIIeCTBO HAHOCHIU B
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nuxjopmerane Ha kaptpumk 10 r cummkarens SNAP u ounmanu guam-xpomarorpadueid Ha
Biotage SP4, smoupys cmecbto 10-40% (3:1 sTunanerar:sTaHon)/IukIorekcad. PeneBanTHbie
¢pakuuyu OOBEAMHANIM M BBIIAPUBAIM B BakyyMe C mnodydeHueM NS-nmknoOyrtui-1-(3-
(mumeTrnamuHO)OeH3mn)-N3-MeTn-2-0kco- 1,2-nuruaponupuans-3, 5-nukapbokcamuna (6,3
mr, 0,016 mmosb, Beixon 10,27%) B BUIE CBETIIO-JKENITOTO TBEPIOTO BEIIECTBA.

JXKXMC (2 MuH, MypaBbuHas kuciota): Rt = 0,77 mun, [MH]™ = 383 4.

Ipumep 8: 1-ben3uia-N5-(3-¢propuuknodyrun)-N3-meTun-2-okco-1,2-

AUTHAPONHUPHANH-3,S-AUKapOoKcaMug

2,4,6-Tpuxnoppenmn- 1 -6en3un-5-(meTrnkapoamon)-6-okco- 1,6-IuruaponupuanH-3-
kapOokcunar (53 wmr, 0,114 mmonb), 3-pTopumknoOyraHamunHa rugpoxiopun (29 mr, 0,231
mmoib), N,N-numermimupunua-4-amud (3 wmr, 0,025 mmoss), Tpustmnamud (0,063 mu, 0,455
mmonb) u TI'® (1 mur) HarpeBanu mipu 45°C B Tedenue Houu B atmocdepe N,. [lonydernyio B
pe3yJibTaTe O€eJOBaTyI CYCIEH3HMI0O KOHIEHTPUpPOBa M ¢ mnonydeHuem 100 mr OemoBatoro
TBEPAOTO BELIECTBA. JTO BEIIECTBO ouuiianu xpomarorpadueit Ha Si0, (kaprpumk Biotage
SNAP 10 r, smoupys cmecbto 0-100% »sTunaunerar/mukiorekcan). JKemaemble (¢paxkuuu
KOHLIEHTPUPOBAJIN ¢ mojydeHueM 1-6en3ni-N5-(3-¢propunkinobytin)-N3-mernin-2-okco-1,2-
AUTrUApONUpUANH-3,5-nukapookcamun (32 mr, 0,076 MMoub, Beixoa 66,9%) B Buie O€CLBETHOTO
macia.

XXXMC (2 Mun, MypaBbuHas kucnora): Rt = 0,90 mun, [MH]" = 358.

IIpumepsr 9-18: MaTpuuHnblii cuHTe3 aMua0B NS-nuka00yTHI-N3-MeTHII-2-0KCO-

1,2-guruaponupuann-3,S-1ukapéoxkcamMuga

MoHomepel
O6seMm
ITpumep Macca pearenra
No Haspanue pearcHra Crpykrypa MM @ peareHTa | MMOIIb
] (M)
1-(b -3,5-
9 (bposwern)-3, 199.09 0,060 ; 0301

JTUMETHIOEH30JT
Br

MeO
1-(B -4-
10 (BpoMmeTHIT) \©\/Br 201,06 0,061 - 0,301
MCTOKCHOCH30.1
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(rop-4-MeTHIOCH30T

[v9)
=

8-
11 (bpommeTHT)XHHOIH Br 222,08 0,067 - 0,301
H | _ N
12 1;?;;’;::;:202][3 /Q\/Br 199.08 0.060 ; 0301
13 (piofg()::;%géoﬂ /@\/Br 203,05 0.061 ; 0301
F
F
14 4-(bpomverhi)-1- 203,05 0,061 ; 0301
(Top-2-MeTHNOEH30T Br
4-(bpommeTm)-1- MeO
15 METOKCH-2- Br|  170.64 0.051 ; 0301
MCTHJIOCH30I
F
16 1-(Bpomveri)-3- 203.05 0.061 - 0301
(rop-5-MeTHIOCH301T
Br
1-(B 3-
17 (bpomwerH) QV 185.06 0.056 ; 0301
MCTHJIOCH30T Br
F
18 2-(bpoweri)-1- /@ 203.05 0.061 - 0301

I'otoBun ucxonHeli pactBop NS-1ukno0yTHin-N3-mMeTnn-2-0kco- 1,2-IuruaponupuanH-

3,5-nukap6okcamuna (475 mr) B IMCO (11,4 mi). 0,6 Mn storo pactBopa A00aBIsUIH K

KQXKJIOMy U3 TEPEeYUCIIEHHbIX BbIIe OpoMuaHbIx MOHOMepoB (0,301 mmonb). B kaxknaeiii u3

PEaKIMOHHBIX COCYnOB nob0aBysiu kapOonar kanus (41,6 mr, 0,301 MMOJb), U peaKIMOHHbIE

CMECH OCTaBJISLTU JJIsl IEPEMEIINBAHMSI HA HOUb. 3aTeM 00pasLbl (PHIbTPOBAIN C TOCIEAYIOLICH

ounctkoil. (IIpumedanue: mouTH BO BceX oOpasmax ObutH MpoOseMbl C PACTBOPUMOCTBIO. JTH

npoOJieMbl pa3pelaiu MyTeM MepBOHAYANBHOTO nodapieHus 50 MKJI aMMHaka B KasKIbIi

obopazenr. K olOpasmam, roe 3Ty mpoOjieMy He yAaBajioCh pPa3pellinuTb, MOOABISUTH KarUTHO

MYpPaBbUHOM KHCIJIOTBL, U PACTBOPBI MOBTOPHO (UIBTPOBANN). 3aTeM 0Opas3Lbl pacTBOPSIIN B

JAMCO (0,8 mi) u ountmanun MDAP (Beicokuit pH). PacTBopuTens BRICYIIMBAIN B TOTOKE a30Ta

C MoJTyueHHeM TpeOyeMBbIX MPOAYKTOB, EPEUNCICHHBIX HIKE B TaOJHIIe.

IIpumepn!

[Tprmep
Ne

Hazsanue

Crpykrypa

Macca

(vr)

Brrxon
(%)

MH]*

Rt
(MuH)
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NS5-muknobyrun-1-(3,5- HN
9 auMeTHI0CH3MT)-N3-MeTHI-2- N 15 37 368 108
oKco-1,2-muruaponupuany-3,5- N A R i
JuKapOOKcaMHa 3 \g
I
NS5 -tk o0y Tri-1-(4- HN.__O
10 METOKCHOCH3M)-N3-MeTHI-2-  |Me N 15 36 370 | 0.94
oxco-1,2-murunaponupuans-3,5- no A N ’
JIUKapOOKCaMHL ! U
I
NS5 -tiux o0y Trn-N3 -me -2 - HN
1 0KCO- 1 -(XUHOTUH-8 -HIMETHIT )- N b 7 391 | 0.97
1,2-nuruaponupuaun-3,5- N N ’
AMKapOOKCAMUT P 3 \g
NS5-tuknodytui-1-(2,3- HIII
12 JuMe THAOCH3M)-N3-MeTHI-2- N 9 3 368 | 1.06
oxco-1,2-murnaponmpuans-3.5- n. A N ’
JUKapOOKCaAMHL 3 U
I
NS5-muknodytun-1-(2-grop-3- HN
13 METHITOCH3MT)-N3-MeTHIT-2 - O A 8 19 379 | 102
okco-1,2-murunaponupuans-3.5- N. A R ’
JUKapOOKCaAMH L g U
N5-mukiao0ytun-1-(4-drop-3- HrIl
14 METHITOCH3MIT)-N3-MeTHIT-2 - o 1 7 37 | 103
0Kco-1,2-muruaponupuans-3,5- N K i
JIUKapOOKCaAMHL 3 \G
I
IN5 -1k o0y THI-1-(4-MeTOKCH-3 - HN
METHIIOCH3U)-N3-MeTHI-2- e o
15 X 22 50 383 | 1,03
oxco-1,2-murunaponupuans-3,5- N A R i
JUKAPOOKCAMUT z U
NS5-uknodytun-1-(3-grop-5- F HrIl
16 METHITOCH3MIT)-N3-MeTHIT-2 - N 1 7 a1 | 103
oxco-1,2-murnaponupuans-3.5- N A R ’
JUKapOOKCaMHT g \g
NS5 -tk ooy Tun-N3 -metui-1-(3- HrIl
17 METHIIOCH3MT)-2-0KCOo-1,2- N 10 2% 354 | Lol

JUTHAPOTUPUANH-3,5-
IUKapOOKCaMUT




NS5-nmuknodyrun-1-(2-grop-5- HN.__O
-N3- -2-
13 METHIIOCH3HIT) METHIT N 7 17 312 | 102
okco-1,2-gurunaponupuaun-3,5- N A R
JAKAPOOKCAMHLT L J \g

* Bee XKXMC mpoBoawiy, UCIIONb3Ysl 2 MUH IIPU BBICOKOM pH.
IIpumep 19: 1-Ben3unin-N3-meTni-2-okco-N5-(3-pennauuknodyrmi)-1,2-

AUTHAPONHUPUANH-3,S-AUKaApPOOKCAMUT

2.4,6-Tpuxnoppenmn- 1 -6en3mn-5-(meTrnkapoamon)-6-okco- 1,6-IuruaponupuanH-3-
kapookcunar (53 wmr, 0,114 mmons), N N-gumetmmupunun-4-amud (3 mr, 0,025 mmons), 3-
dermmmknodyranamuaa rugpoxiopun (39 wmr, 0,212 mmons), Tpustinamus (0,06 mi, 0,430
mmodb) U TT'® (1 mur) nepememuBanu npu 45°C B atmocepe N, B Teuerne 3 4. PeakinoHHy0
CMeCh KOHIIEHTPHpOBaJIH C mnojydeHueM 140 mr OenoBaToro TBEPAOrO BEIIECTBA, KOTOPOE
ounmanu xpomarorpadueir Ha SiO, (xaprpumxk Biotage SNAP 10 r, smromus 0-100%
sTHNaLeTaT/IuKIorekcat). JKenaemple (paxkiyy KOHLUEHTPUPOBAIU C MOJydeHHeM |-OeH3mi-
N3-merun-2-okco-N5-(3-perunnuknolytun)-1,2-quruaponupunans-3, S-aukapookcamuna (40
mr, 0,087 mmoJib, Bbixo 76%) B Bue 0€10ro TBEpAOro BEIECTBA.

XKXMC (2 Mun, MypaBbuHas kucnora): Rt = 1,12 mun, [MH]" = 416.

Ipumep 20: NS-(6-amunocnupo|3.3]rentan-2-un)-1-6en3na-N3-merun-2-okco-1,2-

AUTHAPONHUPUANH-3,S-AUKapOoKcaMug

NH,
mpem-bytnn-(6-(1-6en3un-S-(merunkapbamonn)-6-okco-1,6-TuruagponupuInH-3-
kapOokcamuzno)cimpo[3.3 Jrentan-2-un)kapdbamar (75 mr, 0,152 mmons) pactopsiin B JIXM (5
mi), nodasmsuin TOY (1 mu, 12,98 MMonb), U peaKIMOHHYIO CMECh MEPEMEINNBAIH MPH KT B
armocepe N, B Teuenune 30 MuH. PeakIMOHHYIO CMeCh KOHLIEHTPHUPOBAJIM W HAHOCWIM Ha
kaptpumk 2 r SCX (mpensapurenbHo koHaumonnposanabiii MeOH) u smrouposanmu MeOH (40

mi), 3ateM 2M NH; B MeOH (40 min). Ammuaunble ¢(pakiuy, conaepskamue IpOayKT,
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OOBEOUHIM W KOHLEHTPUPOBAIM ¢ modydeHueM NS5-(6-amunocnupol[3.3]rentan-2-mn)-1-
6en3mn-N3-metmin-2-okco- 1,2-quruaponupunu-3,S-qukapbokcamuaa (49,6 mr, 0,113 mmodb,
BbIX01 74,6%) B BHIE OE€CLIBETHOTO Maca.

YKXMC (2 Mun, MypaBbuHas kucnora): Rt = 0,55 mun, [MH]™ = 395.

Hpumep 21: (+/-)-NS-uukno0yTun-N3-merni-2-oxco-1-(1-penmmTui)-1,2-
AUTHAPONHMPUANH-3,S-AUKapOoOKcaMuUg

|
HN.__O

@YN;OHU

NS-uuknoOytun-N3-merun-2-okco-1,2-guruaponupuaus-3,5-nukapookcamun (50  wr,

0,201 MMOJIb), 1-peHmmTaHON (0,036 MIT 0,301 MMOJIb) u 2-

(TpudyTtundocdopannnmnes)aneronutpun (0,166 mi, 0,632 MMOIb) OOBEAWHSIN B TOIYOJE
(1,5 M), W peakUMOHHYIO CMeCh HarpeBaju BO (pIaKOHE Ui MHUKPOBOJIHOBOTO PEAKTOpa
emkocThro 5 it ipu 120°C B Teuenne 30 MUH B MUKPOBOJIHOBOM peakTope Biotage Initiator.
Peakunonnyro cmech HanmuBanu Ha Boay (20 mur) u skcrparupoBanu stunaneratoM (3 x 10 mo).
OObenuHeHHbIE OpPraHUYEeCKHE YaCTH BBINAPHUBAJIN B BaKyyMe C INOJYYEHHEM HEOUHIIEHHOTO
NpoAyKTa B BUAE KOpUYHEBOro Macyia. OCTaTOK HAaHOCWIN B JAUXJIOPMETAaHE Ha KapTpHIxK 25 T
cumkarenst SNAP u ounmmanu ¢us-xpomarorpadueit Ha Biotage SP4, smroupyst cmecbro 10—
40% (3:1 o>TUnaueTaT:3TAHON)/LMKJIOreKCaH. PeneBanTHble (Qpakuuu OOBEIUHLIM U
BeImapuBainu B Bakyyme. Ocrarok pacteopsuin B MeOH/ZIMCO (2 x 1 mn, 1:1) u ounmanu
MDAP (Bbicokuii pH, 2 BBOna). PeneBantHble (pakiinu 0ObEAUHSIIA U BHITIAPUBAIIN B BaAKyyMe.
[IpoaykT HaHOCHIN B AuxjopMeTane Ha KapTpumk 10 r cunmkarens SNAP u ounmanu ¢usi-
xpomarorpadueii Ha Biotage SP4, smoupyst cmecero 20-100% sTmnaneTat/HUKIOTeKCaH.
PeneBanTHbIe (pakiyy OOBEAMHSIN U BBINAPUBAIN B BaKyyMe C mosyuyeHrneM NS-IHKI00yTHII-
N3-metun-2-okco-1-(1-penmntin)-1,2-nuruaponupunni-3,S-nukapbokcamuna (16 mr, 0,045
MMOJTb, BBIXON 22,57%) B BUEe O€JIOr0 TBEPAOrO BEIIECTRA.

JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 0,97 mun, [MH]™ = 354,0.

Ipumep 22: 1-Ben3ua-NS-uuka00yTua-N3-uuk/aonponui-2-okco-1,2-

AUTHAPONHPUANH-3,S-AUKapOoKcaMug
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1-ben3u-5-6pomM-N-LHUKJIONPOmI-2-0Kco- 1, 2-nuruaponupuauH-3-kapookcamun (250
mr, 0,720 mmonb), kapOonmt kodansra (61,6 mr, 0,180 mmonb), DMAP (176 mr, 1,440 mmoib),
anerar nautaaus (II) (8,08 mr, 0,036 mmonb), mukiaodyrtanamus (0,123 mu, 1,440 mmonb) u
Xantphos (20,83 wmr, 0,036 mMmoib) mnobaBisin BO (PIAKOH JJIi MHKPOBOJIHOBOTO PEaKTOpA.
®dnakoH repMeTHYHO 3aKkpbiBaH, 100aBmsm TI'® (3,3 M), ¥ peakLIMOHHYIO CMECh HarpeBajH B
MHUKDOBOJHOBOM peakTope Biotage Initiator mpu 80°C B Teuenue 40 muH. IlonydeHHyO B
pesysbTate cMech pasbaBisuin Bomod (20 mMut) W 3KCTparupoBaiu dSTwianeratoMm (20 wm).
Opranudeckuii CJIOHM BBICYIINBAJIA U KOHLEHTPUPOBAIU B BAKyYME C MOJYYEHHEM OPaH>KEBOTO
ocraTka. ITOT ocTaTok pactBopsuid B JIXM u ounmanu ¢am-xpomarorpadueii Ha Biotage
Isolera ¢ 50 r cummkarens SNAP, ucnonbdyst rpamuent 0-100% nmkiIorekcan/3TuianeTar.
Hapnexxamme ¢paknun oObenUHANN, KOHIEHTPUPOBAIM B BakyymMe u ounmamun MDAP
(Bbicokmii pH). @paxiun, cogeprraniie NpoayKT, OObEIUHSIIN U KOHLIEHTPUPOBAJIHN B BAKyyMe C
nosiyueHueM nponykra (40 Mr) B Buze 0e0ro TBEpAOro BELIeCTBa.

JKXMC (2 Mun, MypasbuHast kucnota): Rt = 1,02 mun, [MH]™ = 366,3.

Ipumep 23: 1-((1H-Ben3zo[d]umuaazon-4-un)merni)-NS-uukao0yruia-N3-mern-2-

oxco-1,2-guruaponupuaut-3,S-1uKapooxkcamu

mpem-bytnin-4-((5-(unknoOytunkapdamomni)-3 -(MeTHIKapOaMOWIT)-2-0OKCOTUPU TN H-
1(2H)-um)merun)-1H-0en3o[ d[umunazon-1-kapbokcunar (54 mr, 0,113 mmonb) pacTBOpsuiH B
JAXM (2 mi) B OCTOpOKHO 100aBIsLTH TPUPTOPYKCYCHYIO Kucnoty (500 mkin, 6,49 mMmoub).
Cwmech nepemMermBaiy nmpu KT B TedeHne 90 MuH. PeakIMOHHYI0 CMeCh HAHOCWIJIM Ha KOJIOHKY
SCX, mpomeiBamn MeOH (2 CV), a 3atem >m10MpOBajM METaHOJIBHBIM PACTBOPOM aMMHAKa
(2 M) (4 CV). Hapnexxamue ppakuuu oObeIUHSUTN U BBITAPUBAIN MIPU MOHIKEHHOM JaBIIEHUN
C TIOJTy4e€HHEM KOPUYHEBOro TBepaoro eemectsa. O0pasern pacteopsuiu B MeOH/IMCO (1 m,
1:1) u ounmanu MDAP (Beicokuit pH). PacTBopurens BblmapuBaiu B BaKyyMe C IOJIyYE€HUEM

TpeOyemoro mpoxaykra 1-((1H-Oen3o[d]umunaszon-4-um)merin)-NS-nukinoOyTun-N3-meTni-2-
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okco-1,2-nmurunpormupunun-3,5-nukapookcamuna (24 mr, 0,063 mmonb, BeIxon 56,2%) B BUIE
0esoro TBEpAOro BELIECTBA.

JKXMC (2 Mun, MypasbuHast kucnota): Rt = 0,97 mun, [MH]™ = 354,0.

IIpumep 24: 1-ben3na-N5-(2-uukaonponuadTHi)-N3-meTui-2-okco-1,2-

AUTHAPONHPHANH-3,5-AuKApOOKcaAMH

Tpustunamun (0,060 mn, 0,429 mmonb), DMAP (6,56 wmr, 0,054 wmmonb), 2,4,6-
TpuxjopdeHm- 1 -0eH3un-5-(MeTunkapdbaMom )-6-okco- 1,6-muruaponupuarH-3-KapOOKCHIIAT
(50 wmr, 0,107 mmonb) u 2-umknonpomwnTanaMut (18,28 mr, 0,215 mmons) pacteopsuii B TT'®
(1,5 M) u nmepemermmBanu npu 45°C B atMocdepe a3ota B TeueHue 1 4. 3areM pEeaKLHOHHYIO
CMeCh KOHLIEHTPHPOBAJIM B Bakyyme, BHOCHIH B JIXM u ouummanu Qudii-xpomarorpadueit
Biotage Isolera SNAP 25 r, ucnonb3ys rpaauent 0—100% mnukiorekcan/>tunanerar. @paknuy,
cofieprKalie MPOAYKT, OOBEANHSAIN M KOHLEHTPUPOBAIN B BaKyyMe C MOJYYEHHEM IPOAYKTa
(35 mr) B Buze 0€JI0ro TBEPIOTO BELIECTBA.

KXMC (2 mun, mypasbuHas kuciora): Rt = 0,97 mun, MH+ = 354,0.

IIpumep 25: MeTna-3-((S-(uukaodyTuikapoamoni)-3-(MeTuakap6amon.)-2-

oxkconupuauH-1(2H)-na)merna)6enzoar

NS-uuknoOytun-N3-merui-2-okco-1,2-guruaponupuaus-3,5-nukapookcamun (100 wr,
0,401 wmmomp), w™ermn-3-(ruppokcumermn)oensoar (100 wmr, 0,602 wmmomp) u  2-
(TpudyTtundocdopannnmnes)aneronutpui (0,416 mi, 1,586 mmons) obbenuss B TOdyose (3
MJI), U PEAKLIMOHHYI0 CMECh HarpeBaX BO (DJIAKOHE AJIT MUKPOBOJHOBOTO PEAKTOPA EMKOCTBIO 5
v mpu 120°C B Tewenme 30 muH. PeakumoHHy0 cMech HanuBamu Ha Boay (20 mu) u
sKcTparuposain stunaneratoM (3 x 10 mur). O0benUHEHHbIE OPTraHUYECKHE YaCTH IPOMBIBAIIH
pacTBOPOM XJIOpHMIA HATPHUs, BBICYIIMBAIN IPOIMyCKaHUWEM depe3 ruapodobHyo GpuTTy H
BBIIAPUBAJIM B BaKyyMe C IOJyYE€HHEM HEOUHINEHHOro mnponykra. OCTaTOK HAaHOCHIN B

auxjopMeTaHe Ha kapTtpumk 25 r cwmmkarens SNAP u ounmanu guai-xpomarorpadueil Ha
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Biotage SP4, smoupyst cmecero 10-50% (3:1 stunaunerar:3TaHON)/LIUKIOreKcaH. PeneBaHTHBIE
(dpakuun oObeTUHSITN U BHIMAPUBAIHN B BAKYYME C IOJyYEHUEM CBETIIO-KOPHUYHEBOTO TBEPIOTO
BemecTBa. Ocrarok pacteopsuiii B MeOH/IMCO (1 mn, 1:1) n ounmanu MDAP (Bbicokuii pH).
PactBopuTens BbIMApUBAIM B BakyyMe C HojJydeHHeM Tpedyemoro mpoaykra mermi-3-((5-
(uuknoOyTtunkapbamomnn)-3-(merunkapoamonn)-2-okconupunud- 1 (2H)-un)mermn)oensoara (44
mr, 0,111 mmoub, Beixon 27,6%) B Buae O€10r0 TBEPIOTO BEINECTRA.

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 0,91 mun, [MH]™ = 398,0.

Ipumep 26: NS-nukaodyrmi-1-(3-(ruapoxcumernn)oensni)-N3-merun-2-okco-1,2-

AUTHAPONHUPUANH-3,S-AUKapOoKcaMug

PactBop  meruin-3-((5-(uuknobytunkapdamoni)-3-(MeTuinkapOamMont)-2-0KCOMMPUINH-
1(2H)-um)mermn)benzoara (35 mr, 0,088 mmonp) B JIXM (881 mki) oxnaxknmanu no -78°C u
nobasnsim no karsim DIBAL-H (1 M B tonyone, 299 mka, 0,299 mmonb) B Teuenue 1 4. ITocne
JOTOJHUTENBHOTO BbIIEP)KUBAaHUS B TeueHHe | u mpu -78°C nolaBimsim 1Mo Karuisim
nonojHUTeNnbHY0 nopo DIBAL-H (1 M B Ttonyone, 88 mxi, 0,088 mmonb). PeakunonHyro
CMeCh JIOIOJHUTENbHO IepeMemnnBaiu B TedeHne 70 MHH. PeakIMOHHYIO CMech Tracuiu
metanosioM (157 mxn, 3,87 mmonb) ewe mpu -78°C, a 3aTeM OCTaBISIIN Ui MMOAOTPEBa IO
TEMITEpaTypbl OKPY’KaIOLeH cpenbl. PeakMOoHHYI0 cMech pa30aBisiiii AUXJIOPMETaHoM (3 M),
n00aBIIANM PACTBOP BUHHOKHUCIIOTO Kamus-HaTpus (3 MJI) M NepeMeLINBaId B T€YEHHE HOYH.
Cnou pasnensuiv, U BOOHYIO a3y 3KCTparupoBaiu AuxjaopmMeraHoMm (2 x 5 min). OObequHEHHbIE
OpPTaHUYECKHE CJIOH BBICYIIHMBAJIH MPOMYCKAHUEM uepe3 ruipoGoOHyI0 PPUTTY U BBIMAPUBAIIH B
BaKyyMe C MOJY4YeHHEM HEOUYHIIEHHOro nponykra (38 mr). OcTaTok HAaHOCHIIM B JUXJIOPMETaHe
Ha kaptpumk 10 r cunukarenss SNAP u oummanu Quam-xpomartorpadueit Ha Biotage SP4,
smonpyst cMmecbro 15-75% (3:1 sTmnmanerat:sTaHon)/uMKIOrekcaH. PeneBaHTHbIe (pakunuu
OOBEOUHSIM W  BHIIAPUBAIM B  BakKyymMe ¢  monydeHneM  NS-nukinoOytun-1-(3-
(ruppokcumeTi)oeH3mn)-N3-MeThin-2-0kco- 1,2-nuruaponupuani-3, S-nukapookcamuna (7 wr,
0,019 mmons, Berxon 21,52%) B Bune 6e10ro TBEpAOTro BEIIECTBA.

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,75 mun, [MH]™ = 370,3.

Ipumep 27: NS-nuka00yTHa-1-(3-MeTokcnden3na)-N3-metTu-2-oxco-1,2-

AUTHAPONHUPUANH-3,S-AUKapOoKcaMug



K pacTBopy NS-uukno0yTun-N3-metuin-2-okco-1,2-murugponupuanH-3,5-
mukap6okcamuna (100 mr, 0,401 mmomb) B MeraHose (535 mxi) noGaBisiin kapOOHAT Kayusi
(111 wmr, 0,802 mmomnb) u 1-(6pommertin)-3-meTokcrben3on (84 mkn, 0,602 mmonb). Cmech
HarpeBamu a0 05°C. PeakunoHHYIO KOJOy OCTaBJSUIM CTOSITh HA HOYb, U B TEYEHHUE STOTO
BpeMeHH pacTBoputeb ucmapsuics. Ocratok pazdasmsin H;O (10 mut) w1 skcTparupoBaju
EtOAc (4 x 10 mi). O6bequHeHHBIE OPTaHUYECKUE BEIECTBA MPOMBIBATIH PACTBOPOM XJIOpUIA
HATPWsI, BBICYLIMBAJIN MTPONMYCKAaHUEM depe3 rHapodoOHY0 PPUTTY U BBITAPUBAIH B BAKyyMe C
NOJIy4eHHEM HeouHiIeHHOro npoaykrta (188 mr). OcrtaTok BHOCHIM B TUXJIOPMETAH U OYHUINAIH
xpomarorpaduei Ha Biotage SP4, 3IMOUPYS CMECBIO 15-75% (3:1
STHJIALIETAT: 3TAHOJ )/ IUKJIOTeKCaH. PeneBaHTHbIe (pakuuu KOMOMHHPOBAIN U BBITAPUBAIN B
BaKyyMe. OcraTok NS5-mukno0ytui-1-(3-merokcndbensmn)-N3-metuin-2-okco- 1,2-
OUTHAPONUPUINH-3,5-nukapookcamun (142 mr, 0,384 Mmmoib, Beixon 96%) ObuT MONTyueH B BUE
0e0BaTOro TBEPAOro BEIECTBA.

JKXMC (2 Mun, MypasbuHast kucnota): Rt = 0,93 mun, [MH]™ = 370,3.

Ipumep 28: NS-nuka00yTua-1-(3-ruapoxcudensni)-N3-merui-2-okco-1,2-

AUTHAPONHPHANH-3,5-AuKAPOOKCAMH]

|
HN
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K pacTBopy NS-uknooyrun-1-(3-merokcudensmn)-N3-merun-2-okco-1,2-
OUTUAPONUPUANH-3,5-n1uKkapookcamuna (75 mr, 0,134 Mmonb) B 6€3BOJHOM OUXJIOPMETaHE TPU
0°C memnenno nobasmsuiu BBr; (1 M B nuxnopmerane, 402 mkn, 0,402 MMonb) B atmMocdepe
azora. CMech nepeMenInBaid B TEYEHHE HOYH, TIPH 3TOM OHA Mojorpesajiach 10 KT. JloGassu
nononHuTenbHY0 mopunto BBr3; (1M B puxjopmerane, 402 wmkn, 0,402 mmonb), ©
PEAKLMOHHYI0 CMECh MEPEMELINBAIN JOMOJHUTEIPHO B TeueHHe 3 4. PeakIMOHHYI0 CMech
racyldi  OCTOPOKHBIM  J00aBIIEHHEM pPacTBOpa XJOPUAA HATPUS W HEWTPATH30BAIH
Oukapbonarom Hatpus. Cmech pazdasisuin Bomol (10 Mir), U BOAHBIN CIOW 3KCTParupoBaIU
muxiopmeraoM (12 x 10 mu). Ilpu skctpakumu oOpasoBanace rycras smyiibcus, 1 BOXX

NOoKa3aja MPUCYTCTBUE TpOAykTa B BoxHOM (ase. Boanyro ¢asy OomoIHUTENBHO
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sKcTparupoBany strianeratoM (3 x 15 wmu). OOpenuHeHHBIE TUXJIOPMETAHOBbIE (PpPaKLIUU
BBICYIIMBAJIM TPOMYyCKaHHEM depe3 ruapopoOHyr0 QpPUTTY U BBINAPUBAIU B BaKyyMe.
OObenuHeHHbIE 3TUJIALIETATHBIE YaCTH MPOMBIBAJIM PACTBOPOM XJIOPHAA HATPUS, BHICYIIHBAIU
npornyckaHueM d4epe3 ruapooOHyr0 (GpUTTy, MOOABIsIM K OCTaTKy OT JAUXJIOPMETAHOBBIX
¢pakumii ¥ BbIMapuBajud B BakyyMe. HeouuineHHbli oOCTaToK (80 Mr) BHOCHIU B CyXOM
COCTOSIHUM B MeTaHOJ Ha KapTpumk 10 r cunmukaresst SNAP u ounmanu ¢usm-xpomarorpadpueit
Ha Biotage SP4, osmoupys cmecbto 10-50% (3:1 sTuIauneTaT:3TaHON)/LUKIOT€KCaH.
PeneBanTHbIe (pakiyy OOBEAMHSIN U BBINAPUBAIKN B BaKyyMe ¢ mosiydyeHreM NS-IHKI00yTHII-
1-(3-ruppokcudensmn)-N3-metun-2-okco- 1,2-nurunponupuans-3,S-aukapookcamuna (41 wr,
0,115 mmons, Berxon 86%) B BuIe 0€10ro TBEpAOro BEIIeCTBa.

JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,76 mun, [MH]™ = 356,2.

IIpumep 29: NS-nuxno0yTua-1-(3-(2-ruapoxcudTokcu)oeH3n1)-N3-MmeTu/i-2-0Kco-

1,2-puruaponupuanx-3,S-1ukapdéokcamu

HN._0
HO\/\O/Q\%YH\Q
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PactBop 1,3-arokcomnan-2-ona (28,6 mr, 0,325 Mmmounb), kapbonara xanus (40,8 mr, 0,295
mMmoiib) U NS-nuknoOyrun-1-(3-runpokcudensmn)-N3-merun-2-okco- 1, 2-nuruaponupuans-3, -
nukapbokcamunga (35 mr, 0,098 mmons) B JIM® (0,985 mu) nepememnBanu mpu 135°C B
TedyeHue 6 4. PeakLMOHHBIN pacTBOp pacrpenessiu mexay Bogoi (30 mut) u stunanerarom (10
). BomHywo ¢a3y HOMONHUTENBHO JKCTparupoBanu sTunaneratoM (3 x 10 mi), u
00BEIMHEHHBIE OPraHUYECKHE YaCTH BbICYIIMBAIH MPOIYyCKaHUEM uepe3 TuapodobHyro GputTy
U Bbinapusaiu B Bakyyme. Obpazer pacteopsui B JIMCO (1 mi) u ounmanu MDAP (Bbicokuit
pH). PacTtBopuTeNns BhICyIIMBAIM B MOTOKE a30Ta C MOJy4YeHHEM Tpedyemoro mpoaykra NS-
UKJI00y TUII- 1 -(3-(2-ruApOoKCUI TOKCH )0eH3 U )-N3-MeTHI-2-0KCOo- 1, 2- TUruIpOnupuInuH-3, 5-
nukapookcamunaa (28 mr, 0,070 mmonb, Beixon 71,2%) B Buae O€I0ro TBEPIOTO BEIECTBA.

JKXMC (2 MuH, MypaBbuHas kucinora): Rt = 0,77 mun, [MH]™ = 400,2.

IIpumep 30: 1-((1H-Benso[d]Jumuaazon-4-uia)merni)-NS-uukaonponuia-N3-meTu-

2-okco-1,2-puruaponupuanH-3,S-1ukapookcamu
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mpem-bytnn-4-((5-(unknonponmikapOamon)-3 -(MeTuIkapoaMom )-2-0KCOMUPUIHH-
1(2H)-um)merun)-1H-0en3o[dumunazon-1-kapbokcunar (83 mr, 0,178 mMmonb) pacTBOpsiiM B
AXM (3,2 mi) 1 ocTOpOKHO 100aBisu TpudropykcycHyro kucioty (783 mki, 10,16 mmons).
CwMmech nepemMernnBaiy npu KT B TedeHne 90 MuH. PeakIMOHHYI0 CMeChb HAHOCUJIM HAa KOJIOHKY
SCX, npomeBain MeOH (2 CV), a 3aTeM >II0MPOBAIN METAHOJIBHBIM PACTBOPOM aMMHAKa
(2 M) (4 CV). Hapnexxaume ppakuuu oObeIUHSUTH U BBITAPUBAIIN MTPH MOHKEHHOM JaBJICHUH
C TmoJiyueHueM KopuuHeBoro teepmoro BemectBa |-((1H-6enszo[d]umunazon-4-wmn)merin)-NS5-
UKJIONPONUI-N3-MeTHI-2-0kco- 1, 2-muruaponupunuu-3,5-nukapbokcamuna (60 wmr, 0,164
MMOJIb, BBIXOH 92%). 19 Mr mponykra pactBopsiin B MeraHose (1 mu) u ounmmanu MDAP
(Beicokmii pH). PeneBanTHbIe (pakumu mpoayBaiu B IMOTOKe a3ora ¢ mnonydenueM 1-((1H-
6en3o[ d]umunazon-4-um)meTin )-NS-nukinonponii-N3-MeTui-2-0kco- 1,2 - ANruAp U pUIHH-
3,5-nmukapbokcamuna (9 mr, 0,025 mmosb, Beixoxn 13,81%).

JKXMC (2 Mun, MypaBbuHast kucnora): Rt = 0,43 mun, [MH]™ = 366,1.

IIpumep 31: (R)-NS-nuknonponuia-N3-meTna-2-oxco-1-(1-gpennmTua)-1,2-

AUTHAPONHPUANH-3,S-AUKapOoKcaMug

HATU (95 wmr, 0,250 mmonb) no6asisinu k pactBopy (R)-5-(mernnkapbamoni)-6-okco-1-
(1-pennndTin)-1,6-muruaponupuant-3-kapoonosoit kuciotel (50 mr, 0,166 mmons) u DIPEA
(0,058 wmu, 0,333 mmonb) B JAIM® (0,5 mur). PacTBop mepemMeminBaiu B TEUEHHE S5 MUH H
nobasnsn nukionpommiamud (0,014 mut, 0,200 mmons). TTony4deHHbIH B pe3ysbTaTe pacTBOp
nepeMemnBaid B TeueHrne 1 4. PeaknnoHHyro cMech ouninaiu MDAP (MypaBbrHAsi KUCIIOTA).
Dpak1Ho, CoAepKally0 MPOAYKT, MOABEPrajl a3e0TponHoi neperonke B Bakyyme ¢ EtOH no
CYXOr'O COCTOSIHHSI C TIOJIy4€HHEM Oentoro Teepaoro semectsa (50 mr).

XKXMC (2 mun, T®V): Rt = 0,85 mun, [MH]™ = 340, 1.

IIpumep 32: NS-mukaonponua-N3-merui-1-((1-merun-1H-6en3o[d|umuaason-7-

HJI)MeTHT)-2-0KC0-1,2-Turugponupuaun-3,5-aukapooxkcaMmun
I
HN
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KOH (15,2 wmr, 0,271 mmonb) mobasnsimun k pacteopy 1-((1H-Genszo[d]umunason-4-
wi)MeTn)-NS-ruknonpormui-N3-mMeTu-2-0kco- 1, 2-nuruaponupuans-3, S-nukapOokcamuna (42
mr, 0,115 mmonp) B AIXM (2,5 M) mpu kT B atMocdepe azora. [[oOaBisuim mo KarumsiMm
mermnioaun (7,91 mxi, 0,126 MMonb) pu SHEPrU4HOM nepemernnBanun. Yepes 1 4 nobasnsnm
JOMOJHUTENbHYI0 Topumio Metwmionuaa (7,19 mxim, 0,115 mmons) u KOH (14,6 mr, 0,260
MMOJIb). PeakiMOHHYI0 CMeCh MepeMeInnBaiu B Te4eHue 23 4. PeaklMOHHYK CMeCh TacHiIH
Bonoi (20,71 Mk, 1,149 mmorb), pasdasmisiu Bomoi (10 Mi), U MPOAYKTHI SKCTPArHMPOBAIU
auxyiopmeTasoM (4 x 10 mur). O0beTMHEHHbIE OPraHUYECKHE YACTH BBICYIIIMBAIHN MTPOITYCKAHUEM
yepe3 ruapodoOHyr0 GPUTTY W BBIMAPUBAIUA O CyXOro coctosiaus. OCTaTOK pacTBOPSUIA B
MeOH/IMCO (1 wmu, 1:1) u ounmamn MDAP (Beicoknii pH). PacTBoputens BbICyIIMBaiIu B
NOTOKe a30Ta ¢ nmonydeHneM: NS-muxnonponui-N3-merwi-1-((1-merun-1H-6en30[d|umunazon-
7-u1)MeTH)-2-0Kco-1,2-nuruaponupuann-3, S-nukapookcamuna (2,1 mr, 5,53 MKMOJb, BbIXOX
4,82%) B BUae 0€oro TBEPAOTO BEIIECTBA.

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,40 mun, [MH]™ = 380,2.

IIpumep 33: (+/-)-1-ben3nn-N3-meTua-NS-((TpaHc)-2-MeTHILHKIONPONHUII)-2-0KCO-
1,2-puruaponupuan-3,S-1ukapdéoxcamu

7|

IIpumep 114: (+/-)-1-ben3nn-N3-meTn-NS-((11uc)-2-MeTHIALHKIONPONHII)-2-0KCO-

1,2-puruaponupuann-3,S-1ukapdéoxcamus

| |
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DIPEA (0,275 wn, 1,572 wmonbp) nolaBmsii K CycneH3uw  1-OeH3mi-5-

V4

2

(MeTunkapbamon)-6-okco-1,6-gurunponupuana-3-kapoonosoir  kucinorel (150 wmr, 0,524
MMOJIb), 2-MeTunuukionponanamuna (74,5 mr, 1,048 MMonb, UMeeTCs B MPOAAKE, HATIPUMED,
ot komnanuu UkrOrgSyntez) u HATU (299 wr, 0,786 mmonb) B JIM® (4 min). PeakiinoHHy0
CMeCh MepeMelTuBaIN MPU KT B TedeHHe 30 MUH, MOCNe STOr0 Meproaa BpeMeHH N00aBIsv
nomnonauTebHOe KommdecTBo HATU (299 wmr, 0,786 mmons) u DIPEA (0,275 mi, 1,572 mMmoinb).
PeaknnoHHy0 cMech mepeMelIuBaii AOMOJHATEIHO B TeueHne 20 MUH. 3aTeM PeakIMOHHYIO
CMECh paCIpenessiii MEeXAY 3TUJIALeTaTOM U BOAOW, M OPraHUYECKUN CJIOW MPOMBIBAIU 2X

BOJIOH. DTOT CJIOW mpomyckanu 4yepe3 ruapododHy0 (PUTTY, U PaCTBOPUTETh YA MPU
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MOHM)KEHHOM JiaBjieHuu. [lonyueHHOe B pe3ysbTaTe OpaHKeBOe Maclio pacTBOpsuU B cMmecH 1:1
JIMCO:meranon u ounmanu MDAP. B pesynprate MDAP nony4unu iBa AMacTEPEOMEPHBIX
npoxaykra. PacTBopurens ynansiaM NpH NMOHWKEHHOM JABJIEHWH, M MPOAYKTHI OCTABJISAIM IS
BBICYIIMBAHUS B BAKyyMe Ha 4 4 C NIOJy4YEeHUEM:

(+/-)-1-6en3mn-N3 -metun-N5-((1uuc)-2-Me THITLHUKIION PO )-2-0KCco- 1, 2-
OUTUAPOTIUPUANH-3,5-nuKkapOookcamuna (22,5 mr, 0,066 mmosb, Beixon 12,65%) B Bune Oenoro
TBEPJOTO BEIIECTBA

JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,87 mun, [MH]™ = 340, 1.

(+/-)-1-6en3mn-N3-metun-N5-((TpaHc)-2-MeTHILHUKIONPOITII)-2-0KCo-1,2-
OUTUAPOTIUPUANH-3,5-nuKkapookcamuna (120 mr, 0,354 mmons, Beixon 67,5% B BUIE CBETIIO-
’KEJITOTO TBEPJIOTO BEIECTBA.

JKXMC (2 Mun, MypaBbuHas kucnoTa): Rt = 0,90 mun, [MH]™ = 340, 1.
IIpumep 34: 1-Bensna-NS-((TpaHc)-4-ruapoKcHIHKIOreKcHI)-N3-MeTH/I-2-0Kco-

1,2-puruaponupuan-3,S-1ukapdéokcamu

K pacTBopy 1-6eH3u-5-(MeTunkapbaMomn )-6-okco- 1,6- AMruAPONUPUIIH-3 -
KapOOHOBOM KUCIOTHI (48 Mr, 0,168 MMOJIB), 4-aMuHOLMKIOTeKCaHoa (44,1 mr, 0,383 MMonb) U
2-(3H-[1,2,3]tpuazomno[4,5-b Jnupunun-3-mn)-1,1,3,3-rekcadpropdocpara (V) (HATU) (81 wr,
0,213 mmonb) B JIM® (1 mn) pobasmsmn N,N-gumonpomuntuinamud (DIPEA) (0,059 mo,
0,335 mmonp). CMech epeMernnBaiy MpH KT B TedeHue 1,25 4, mocyie 4ero KOHIEHTPUPOBAJIH B
notoke asora. PactBop moBoawnu 1o 1 M MeTaHOJIOM U HemocpencTBeHHO ouuinand MDAP
(MypaBbuHas kuciorta). HeoOxoammyro (pakiuio BbIIAPUBAIN B TOTOKE a30Ta, IMOCIE Yero
pactBopsui B cMecH 1:1 muxmopmeran/meraHon (4 Mil), KOHIEHTPUPOBAIHM B MOTOKE a30Ta U
BBICYIIBAJIA B BAKYYME C MOJYYSHHUEM JKEJIAeMOT0 IPOIYKTA B BHJIE€ CBETJIO-JKEJITOTO TBEPIOTO
BEIIECTBA 1-6en3un-N5-((Tpanc)-4-ruapoKCHIUKIOTeKC T )-N3-MeTH-2-0kco- 1, 2-
OUTUAPONTUPUANH-3,5-1uKkapookcamuaa (61,8 mr, 0,161 Mmounb, Berxox 96%).

JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 0,77 mun, [MH]™ = 384,3.

IIpumep 35: (+/-)-1-ben3nn-NS-(2-(ruapoxcumeTns)uuKJIoONponu)-N3-merTui-2-

oKco-1,2-guruaponupuann-3,S-gukapooxkcamu
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DIPEA (0,092 wmn, 0,524 w™monb) no0aBasuiM K CycrneHsud  1-OeH3ui-5-
(MeTunkapbamom)-6-okco-1,6-guruaponupuans-3-kapooHosoit  kuciaorelr (50 wmr, 0,175
MMOJIb), 2-(amuHoumKIonpormwi)meranona (30,4 wmr, 0,349 mMmoib, uUMeeTcss B TPOAAKE,
HanpuMmep, oT kommanuu Enamine) u HATU (100 wmr, 0,262 mmons) B JAM® (2 wmn).
OpaHkeBblif pacTBOp MepeMeInuBaid B aTMocdepe a3ota B TeUeHHe | 4 M OCTABISUIM Ha HOYb
st NPOTEKAHUS  PEaKIHH. Hobapnsim JOTIOJTHUTEIIbHBIE KOJINYECTBA (2-
amuHoUukonpommi)meranona (30,4 mr, 0,349 mmons) u DIPEA (0,092 mu, 0,524 mmons), u
PEAKLHOHHYI0 CMeCh TMepeMelINBald B atMocepe a3oTa IOMOJHUTENbHO B TEUEHHE 2 .
PeakuiMOHHYIO CMECh pacHpeAessyid MeEKAy OSTHIALeTaTOM M BOAOM: BOAHBIM  CJIOH
SKCTParupoBalId 2X 3THJIALETATOM, U OPraHUYECKUN CJIOM MPOMBIBAIN 2X BOAOU U MPOMYCKaIH
yepes ruapodoOHyro ¢purry. PacTBopuTeNh yAamsSIM TpPU TMOHWKEHHOM JaBJICHWUH, W
NOJIyY€HHOE B pe3yJIbTaTe OpaH:keBOoe Macyo pactBopsiu B JIXM. DTOT pacTBOp HAHOCHIIN Ha
kosoHky 10 r Biotage SNAP, koTopyro 310MpoBajin cMechio sTuianerat:MeraHoa (0—-20%).
@Dpaxiuun, copepkaliue MPOAYKT, OOBENAMHANIN, U PACTBOPUTENb YAAJSAIM NPU MOHMKEHHOM
naeneHud. [IpoayKT ocTaBisIM Ha 5 4 JUIs BHICYIINBAHMS B BaKyyMe C MoJydeHHeM |-OeH3ui-
NS5-(2-(ruapoKCUMETHIT) IUKJIOTT PO )-N3-MeTHII-2-0KCO- |, 2- TUruApONUPUINH-3,5-
nukap6okcamuna (19,4 mr, 0,055 mmodb, Beixon 31,3% B Buze KeJITOrO TBEPIOTO BELIECTBA.

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 0,73 mun, [MH]™ = 356,1.

Ipumep 36: (+/-)-1-ben3na-N5-(2-meroxkcunukaonponui)-N3-merun-2-okco-1,2-

AUTHAPONHPUANH-3,S-AUKapOoKcaMug

2-Mertokcunukonponanamut, combs HCI (30,4 mr, 0,349 mMMoib, umMeercss B MPOIAKe,
Hanpumep, OoT koMnaunu ZereneX)noOaBisu Kk cMecu 1-0eH3mi-5-(MeTninkapbaMomit)-6-0Kco-
1,6-nquruppormmupunus-3-kapboHoBoit kucnotsl (50 mr, 0,175 mmons) u DIPEA (0,092 mi, 0,524
MMOJIb). [loydeHHBIl B pe3ysibTaTe KOPUIHEBBII pacTBOP MePEMELINBAIN B aTMOC]epe a30Ta B

TeUeHue 2 4. Z[o6aanum JOIOJIHUTCJIBHOEC KOJIUYCCTBO 2-MeTOKCI/II_II/IKJ'IOHpOHaHaMI/IHa, COJIn
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HCl (30,4 wmr, 0,349 mmons) u DIPEA (0,092 mn, 0,524 MMonb), U PEaKLMOHHYIO CMECh
nepeMelnBaii B aTMoc(epe a30Ta JTONOJHHUTENBHO B TeUeHHe 1 4 M OCTaBJsUIM HAa HOYb IS
NPOTEKAaHUsl peakluy. PeakIMOHHYI0 CMeCh paclpenessii MeXIy STHJIALeTaTOM U BOAOH, U
BOJIHBII CJION 3KCTparupoBaiu 2xX 3TuiauneratoM. OpraHu4eckuil ol MpoMbIBaId 2X BOAOH U
IX pacTBOpOM XJIOpHMIA HATpUs, MPOIycKaau 4epe3 ruapodobHyro GpurTy, M pacTBOpHUTEND
yOAJSUTH  TpH  TOHMXKEHHOM JaByieHHH. [lojydyeHHOe B pe3yJibTaTe OpaHXKEeBOe Macio
pacteopsuin B JIXM u HaHocmiu Ha KoJoHKY Biotage ¢ 10 r cumukarenss SNAP, xoropyro
AIIOMPOBATIM CMEChIO LuKJorekcan:sTunanerar (50-100%). @pakuuu, conepkaiue MPOAYKT,
OOBEOUHSIN, W PACTBOPHUTEIb YIAJISUIM TNMPH TOHWKEHHOM JaBJICHUH. TBeproe BEIecTBO
pacteopsuiu B cmecu JMCO:meranon (1:1) um ounmmamn MDAP (MypaBbuHasi KHCIIOTA).
PacTBopurens yaamsuii npyu MOHWKEHHOM JABJICHUU M OCTABIISUIH ISl BBICYIIUBAHUS B BAKyyMe
Ha 2 gHA ¢ monydeHueM  1-OeH3min-N5-(2-merokcunmkionpomnin)-N3-MeTun-2-okco-1,2-
OUTHApONUpUINH-3,5-nukapookcamuna (13,6 mr, 0,038 mmounb, Beixon 21,91%) B Buae cBeTIio-
JKEJITOrO TBEP/IOTO BEILIECTBA.

JKXMC (2 Mun, MypaBbuHast kucinota): Rt = 0,82 mun, [MH]™ = 356,1.

Ipumep 37: NS-nuxaonponua-1-(3-¢propodensun)-N3-meruia-2-okco-1,2-

AUTHAPONHUPUANH-3,S-TUKapOoKcaMug

B cyxoii ¢uakoH misi MUKpOBOJHOBOro peaktopa aobasmsuin Pd(OAc), (8 mr, 0,036

mMmoib), Xantphos (14,5 wr, 0,025 wmMmomp) ¢ mocneayrummM — J00aBIEHUEM

nukobanpTokTakapoonuna (36,9 mr, 0,108 mmonb) u nuknonpommiamuHa (50,7 mki, 0,719
MMOJIb). PIIAKOH Cpa3y repMETUYHO 3aKPBIBAIN U TIOMEINAIN B atMocdepy asora. JJobassu 5-
opom-1-(3-propbensmn)-N-meruin-2-okco- 1, 2-quruaponupunun-3-kapdokcamun (122 wmr, 0,360
MMOJIb) B BUJ€ pacTBopa B 1,4-nuokcane (2,5 mi), U (pakoH HarpeBaJu MPU MHUKPOBOJIHOBOM
obnmyueHun B TeueHne 40 MuH. PeakIMOHHYIO cMechb (WIBTPOBAIM dYepe3 LEeJUIHT,
KOHLIEHTPUPOBAJIN B BakyyMe, pactBopsuia B sTrianerare (30 mu) u npomsesanu 2 M HCI (10
mu). Kucaslit cinoit skctparuposanu stunaneratoM (2 x 10 mur). OObearHEHHBIE OpraHMYECKUe
4aCcTU NPOMBIBAIIM PacTBOPOM xyopuna Harpus (10 mur), BRICyIIMBaNM MPONMyCKaHHEM Yepes
ruapodobHyro GpuUTTY U BhIMapuBaau B BakyyMe. Heounmmennsiii ocratok (163 mMr) HaHOCHIH B

auxjopMmeTaHe Ha kapTtpumk 25 r cuukarens SNAP u ounmanu Qudi-xpomarorpadueir Ha

Biotage SP4, smoupyst cmecero 15-75% (3:1 stunaunerar:aTaHON)/IUKIOreKcaH. PeneBaHTHbIE
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bpakuuyu OOBEAMHSAIM W BBINAPHBAIM B BAKyyMe€ C IIOJNYYEHHEM SKEJITOTO CTEKJIOBHIHOTO
BemecTBa. OOpaserny pactopsnun B JMCO (1 mn) m ounmanu MDAP (Beicokuii pH).
PacTBopurens BhICyIIMBAIM B IOTOKE a30Ta ¢ MojdydeHueM - NS-mukiaonpornui-1-(3-
dropbensnn)-N3-metnn-2-okco-1,2-guruaponupuans-3,5-mukapbokcamuna (38  wmr, 0,105
MMOJIb, BbIX0[ 29,2%) B Buze 6€0ro TBEpAOro BEIIECTBA.

JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,82 mun, [MH]™ = 344, 1.

Hpumep 38: (+/-)-1-ben3ua-N5-(1-unanouuxaonponui)-N3-meTuii-2-okco-1,2-

AUTHAPONHUPHANH-3,S-AUKapOoKcaMug

I
HN (0]
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DIPEA (0,183 wn, 1,048 wmonbp) nolaBmsmm K cycneH3uw  1-OeH3mi-5-

(MeTunkapbamonn)-6-okco-1,6-gurunponupuans-3-kapoonosoir  kucinorel (100 wmr, 0,349
mMMmoIib), 1-amuHoumkonponankapbonutpmwia, comun HCl (57,4 mr, 0,699 mmonb, umeercs: B
nponaxe, Hanpumep, ot komnanun Sigma-Aldrich) u HATU (199 wmr, 0,524 mmons) B JIM® (2
mi1). PeakiimoHHyro cmech nepeMernnBaiy B aTMocepe a3oTta B TeUeHHE 2 4. 3aTeM 3Ty CMeCh
pacrpenesnsiaym MeK1y STUJIALeTaTOM U BOJOW, BOJHBIN CJION SKCTPArupoBaiu 2X 3THIALETATOM,
U OpPraHMuecKuid CJIOH MNpOMBIBAIM 2X BOAOH. 3aTeM OTOT CJIOH MNPOIMyCKadu uepes
ruapodoOHyI0 GPUTTY, U PaCTBOPUTENb YOAISUIA NPU MOHWKEHHOM JaBieHnH. [lonydeHHoe B
pe3yJipTaTe KOPHYHEBO-OpaHKeBOe Macio pactBopsiiiu B JIXM u HaHOCHIN Ha KOJIOHKY Biotage
¢ 10 r cunukarenst SNAP, KOTOPYIO 3JIIOUPOBANIA CMECHIO ITUKJIOreKcaH  Trnanerar (20—-80%).
@pakuun, copepkaliue MPOAYKT, OOBENUHSIIM, U PACTBOPHUTEb YIAISIN NPU MOHMKEHHOM
naByieHHH. TBEpIOe BELIECTBO OCTABJISIM HA HOYb JUIS BBICYLIMBAHUS B BAKYYME C MOJyYEHUEM
1-6en3u1-N5-(1-uuanonukaonponui )-N3-MeTui-2-0kco- 1, 2-quruaponupuanHs-3, S-
nukapookcamuaa (100 mr, 0,285 mmonb, Beixon 82%) B Buae 0€10ro TBEpAOTro BEIIEeCTRA.

YXXMC (2 Mun, MypaBbuHas kucinora): Rt = 0,83 mun, [MH]™ = 351,1.

IIpumep 39: NS-mukgonponua-N3-mMeTHis-2-okco-1-(XHHOKcAIUH-S-uameTn)-1,2-

AUTHAPONHPUANH-3,S-AUKapOoKcaMug
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5-bpom-N-meTni-2-okco- | (XuHOKCANNH-5-UiIMeTH)- 1,2 - IMruiponupuanH-3-
kapookcamun (50 wmr, 0,134 wmmonp), kapOonmn kobampra (14 wr, 0,041 wmmomnb),
rukJionponasaMu (0,019 mi, 0,268 mmoinb), DMAP (33 wr, 0,270 mmonb), anerat majutagus (2
mr, 8,91 mkmonb) u Catacxium A (mu(l-amamantin)-H-Oytuidocdun) (3 mr, 8,37 MKMOIBb)
oObenuHsIN BO (hJIaKOHE AJIT MHUKPOBOJIHOBOTO peakTopa M nerasuposaiu. JlobGasmsmm 1,4-
mokcaH (1,5 mu), u ¢nakon HarpeBamu npu 80°C B Teuenme 40 muH. [lonyuyeHHbIil B
pe3ysbTaTe pacTBOp (UIBTPOBANM uepe3 LEJUINT, pacnpeneisuin Mexny Bomou u EtOAc,
npombiBasin 2 M HCI, skcrparuposanu EtOAc (2 x 30 mu), BeIcymmBanu Haj ruapodoOHOM
($pUTTOH M KOHLEHTPUPOBAIH C MoJydeHHeM 70 Mr 3eJIeHOro Macia. JTO Macjio OYHUINAIH
xpomarorpadueii Ha SiO; (xkaptpumxk Biotage SNAP 50 r, amoupyst cmecero 0—-100% ((25%
STaHOJ B 3THJAleTaTe)/uuKIorekcan). Hamexamue gpakuiun KOHIEHTPUPOBAU C TIOJTyYSHHEM
10 mr xentoro macia. ITo Maclio MOMOJTHUTENbHO ouninanu MDAP (MypaBbHHAST KHCIIOTA), U
HaJuIeKamue Gpakuy KOHLIEHTPHUPOBAIH C TIOJIYYEHUEM NPOAYKTA, YKa3aHHOTO B 3arojioBke, 4
MT B BHJIE 0€JI0r0 TBEPIOro BEIIeCTBA.

JKXMC (2 Mun, MypaBbuHas kucinoTa): Rt=0,72 mun, [MH]" = 376.

IIpumep 40: (S*)-1-6en3m1-NS-(2,2-qudropuuxaonponua)-N3-meTuia-2-okco-1,2-

AUTHAPONHUPUANH-3,S-TUKapOoKcaMug

DIPEA (0,183 mu, 1,048 mmoib) nobasnsiin k pactBopy 1-0eH3ui-S-(Merunkapbamornn)-
6-okco-1,6-nurunponupuans-3-kapoonoBoir  kuciaotel (100 wmr, 0,349  wmmonb), 2,2-
nudroprukionponasamuna, coqu HCI (65,0 mr, 0,699 MMoJIb, UMEeTCs B PONAXKe, HATIPUMED,
or xommanun Manchester Organics) u HATU (199 wmr, 0,524 mmonp) B JIM® (3 wmn).
PeakunonHyro cMmech nepemernnBaiy B atMocdepe azorta B Tederne 3 h. PactBopurens ynamsim
NpU TOHIKEHHOM JaBJICHWH, U TOJIYYEHHOE B pe3yJIbTaTe OPAH)KEBOE MAcll0 PacCTBOPSUIA B
cmecu IIMCO/metanon (1:1). Otot pacteop ounmanu MDAP (mypaBbrHas KUCiIoTa), ppakuuy,
cofiepKalye MPOAYKT, OOBENUHSAIN, W PACTBOPUTENb YOASIM TMPH NMOHWKEHHOM aBJICHUHU.
ITpoayKT OCTaBJISAIM HAa HOYb IS BBICYLIMBAHUS B BaKyyMe ¢ nojydeHueM (+/-)-1-0en3un-NS-
(2,2-nu¢ropuuknonponui)-N3-meTui-2-okco- 1, 2-quruaponupuaus-3,5-nukapookcamuna (29
mr, 0,080 Mmouib, BeIxox 22,98%) B BHIIE CBETJIO-JKEITOrO TBEPIAOTO BELIeCTBa. PareMudeckyro

CMECh pa3fiessyii axUpabHOM U XUpabHOU npenapatusHoil BOXKX:
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AxupanbHas IpenapaTuBHas OYUCTKA!

Obpaszen pacteopsimu B IMCO (3 mun). 3000 mxn BBoamin Ha kostoHky CSH C18 150 x
30 MM, 5 MKM. HCIONB3ysl cilenyoouue ycinosus xpomaropaduu: PactBopurens A: 10 MM
OukapOoHaT aMMOHUs B Boje, noBeneHHbl 1o pH 10 pacTBopoM ammmaka, pacTBoputesb B:

ALlIETOHUTPHJI, CKOPOCTh OTOKA: 40 MiI/MUH. ["paglieHT: Kak ONMUCAaHO HIDKE:

Bpewmst/mun % B % A
0 10 90
3.5 10 90
25 30 70
32 30 70
35 99 1

DpakMOHUPOBAHUE OIpPEEssUId HA OCHOBAHMM CMEIIEeHUsl CUTHAJla TUOJHON MaTpHIlbl
U Macc-criekTpoMerpa: Y @ neTeKTUPOBaHHUE. CYMMHPOBAHHBIN CUTHAJ JJIMHBI BOJIHBI OT 210 HM
pi(e} 350 HM. MC: Waters ZQ, PEXKUM MOHU3ALUHU: yepeaoBaHUe
NOJIOXKUTEIbHBIN/OTPULIATETBHBIN PEXUM 3JIEKTPOPACTIBUICHHUS, JHANA30H CKAaHMPOBAHUS. OT
100 no 1000 a.e.m., Bpems ckanuposanus: 0,5 ¢, 3ana3abiBaHue Mexny ckaHuposaHusmu: 0,2 c.
ITorok m rpamueHT OOeCTeYMBalU C TOMOIIBIO JBYX HACOCOB CO CHW)KEHHOW CKOPOCTBIO
NPOMYCKAaHMs Yepe3 WHXXEKTOpP MpH BBOAe oOpasua. OCTaTOUHBINA MMOTOK BBOIMIIM HA BXOJIE B
KOJIOHKY, TaK YTO OOIIMI MOTOK OCTaBAJICS MOCTOSHHBIM. Dpakiiui 0ObEAMHSIN U BbICYIIUBAIN
IpOAyBaHUEM TOTOKOM a30Ta mpu 40°C U JOMONHHMTENBHO OYMINAIM C TMOMOLIBIO XHUPATBHOMN
OUYHUCTKU.

Cnoco0 XupasbHOro aHAJIHN3A:

ITpubnusurensho 0,5 mr panemara pactopsuid B 50% EtOH/rentan (1 mu). Box: 20
MKJI pacTBopa o0pasiia BBOAWIM HAa KOJOHKY (BHYTpeHHuH nuametp 4,6 mm x 25 cm, Chiralpak
IC Ne ToBapno#i maptuu ICOOCE-OGO021), smoupyst cmecsto 30% EtOH/rentan, co CKOPOCTBIO
1 MJI/MUH, ¥ aHAJTU3UPOBAJIU TIPU JJIHE BOJIHBI 215 HM.

XupasbHbIHA MpenapaTUBHbIA Cr1ocoo:

[Mpubmmsurensro 30 mr pauemara pactBopsiin B EtOH (2 mur). Beoa: 2 Mk pactBopa
oOpasua BBoamH Ha KOJOHKY (30 MM X 25 cm, Chiralpak IC Ne ToBaproit maptun 1C10028-01),
amoupysi cmecbio 30% EtOH/rentaH, co ckopocThio 30 MJI/MUH, W aHATM3UPOBAJIH MPU JITHHE
BOJHBI 215 HM. @pakuun ¢ 16-20 MuH oObenMHAIN U MapKUpOBAIH Kak MmuK 1. B pesynbrare
NIOJIYYMJIH OT/IENbHBINA (HEN3BECTHBIN) YHAHTHOMED B BUE OEJIOro TBEPAOro BemmecTna (6 Mr).

JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,88 mun, [MH]™ = 362,1.

Ipumep 41: mpem-ByTna-(3-(1-6en3nia-S-(meruaxapéamonJi)-6-oxco-1,6-

AUTHAPONHMPHANH-3-KaPpOOKCAMHI0)UHKI00yTHII)KapdamaT
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1-ben3un-5-(merunkapoamomin)-6-okco- 1,6-auruaponupuanH-3-kapOOHOBYKO  KHCIIOTY
(400 wr, 1,397 mmonb) pactBopsutu B JIM® (9 mi) u nobasnsiiu HATU (584 mr, 1,537 mmonb) ¢
nocienyoumm nodasnenrnem DIPEA (0,488 mu, 2,79 Mmmonb). PeaklMOHHYIO CMeCh OCTaBIISUIH
IUTs TIEPEMEIIUBAHUS Ha 5 MUH, 3aTeM N00aBIsLN mpem-0yTuii-(3-aMUHOILUKIOOy T )kapOamaT
(260 wmr, 1,397 mmonb, uMmeeTcss B mpoAake, Hampumep, oT kommanuu Fluorochem), u
PEaKLMOHHYI0 CMeCh OCTaBJSUIM Uil TepeMelmnBaHusg Ha | 4. PeakunoHHyr cMmech
KOHLIEHTPUPOBAJIX B BakyyMme, BHOcWIH B JIXM u ounmmanu ¢uniu-xpomarorpadueii Ha Biotage
Isolera, wucmonb3yst kaptpumk 25 r© cwmkarens SNAP  wu  rpagment 0-100%
sTrnanerat/uukiorekcad. Hamnexamue ¢ppakunn oObeAUHAIN U KOHLIEHTPHUPOBAIH B BaKyyMe.
[TonyueHHOE TBEPIOE BELIECTBO PACTBOPSJIM B MUHUMaibHOM KonmuectBe JIXM u ounmanu
¢dmm-xpomarorpadueit Ha Biotage Isolera, ucnomb3yst kaptpumxk 25 v cunukarens SNAP u
rpanueHt 0—100% stunaunerar/uukiorekcad. @paxkuuu, compepaiie MPOAYKT, OOBENUHAIN U
KOHLIEHTPUPOBAIM B BaKyyMe C MOJydeHHeM skenmaemoro mnpoaykra (530 mr, 1,166 mwmons,
BBIXOZ 83%) B BHe O€JIOTr0 TBEPIOrO BEILIECTBA.

JKXMC (2 mun, MypasbuHas kucnota): Rt = 1,00 mun, [MH]™ = 4552,

IIpumep 42: NS-uukaonponni-1-(4-gpropdensmi)-N3-meruin-2-okco-1,2-

AUTHAPONHUPUAUH-3,S-AUKapOoOKcaMUA

B cyxoii (piakoH 11si MUKPOBOJTHOBOT'O peakTopa no0aBisiiu 5S-0pom-1-(4-hpropobeHsun)-
N-merun-2-okco- 1,2-quruaponupunus-3-kapookcamun (123 wmr, 0,363 mmoinb) u Pd(OAc), (6,0
mr, 0,027 mmonb) U pactBopsuid B Oe3pogHoMm 1,4-muokcane (2,5 mi). Jlobasmsim Xantphos
(13,3 wmr, 0,023 mmoinb), DMAP (89 wmr, 0,725 mmonb) u mukionpommwiamus (51,1 mxo, 0,725
MMOJIb) ¢ MOCHEAYIIUM AolaBjeHneM aukodambTokTakapOonmna (37,2 mr, 0,109 mmorb).
®DnaKoH Cpazy repMETHYHO 3aKPbIBAJIN U HATPEBAJIH NMPH MUKPOBOJIHOBOM OOJIyYEHHH B TEUEHHE
40 muH npu 80°C. PeakumoHHYIO cMech (PUIBTPOBAIM Hepe3 LEeJUIUT, KOHLEHTPHPOBAIH B
BaKyyMme, pactBopsutd B stuianerare (30 mun) u npomeiBanu 2 M HCI (10 mu). Kucasrit cnoit

sKcTparupoBaiy stunaneratoM (2 x 10 mur). OObequHEHHbIE OPraHNYEeCKUE YaCTH IPOMBIBAJIH
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pacTBopoM xyiopuza Hatpus (10 MiT), BEICYIIMBAIN MPOMyCKaHUEM depe3 ruapopobHyo GpurTy
U BbIMapuBajyu B Bakyyme. Heoummennslii octatok (195 Mr) Hanocmim B AMXJIOpMETaHE Ha
kapTpuk 25 r cuukarens SNAP wu oummanu ¢umi-xpomarorpagueii Ha Biotage SP4,
moupys cMmecero 15-65% (3:1 sTuianerar:3TaHON)/LUKIOreKcaH. PeneBaHTHbIE (pakuuu
OObeAMHSUIN ¥ BBIIAPUBAJIN B BAaKyyMe C IOJIYYEHHEM SJKEJNTOrO CTEKJIOBHIHOIO BELIECTBA.
Obpasen pactBopsiii B JIMCO (1 mi) u oummanun MDAP (Beicokuii pH). PacTBoputenb
BBICYIIUBAJIH B IIOTOKE a30Ta C MOJIy4eHHEeM OeJIoro TBEPAOro BEIECTBA. DTO TBEPIOE BEIIECTBO
JOTOJTHUTEIBHO BBICYIIUBAINA B BAKYyMe B TEYEHHUE HOYH C MOJyYeHUeM - NS-uukionponui-1-
(4-propbensmn)-N3-meTun-2-okco-1,2-nuruaponupunui-3,S-nukapbokcamuna (47 wmr, 0,130
MMOJTb, BBIXOT 35,9%) B BUAE O€I0r0 TBEPIOro BEINeCTRa.

JXXMC (2 MuH, MypaBbuHas Kuciora): Rt = 0,84 mun, [MH]™ = 344,2.

IIpumep 43: NS-uukaonponun-1-(4-merokcudensunn)-N3-metuni-2-oxco-1,2-

AUTHAPONHPUANH-3,S-AUKapOoKcaMug

5-bpom-1-(4-meTokcnbensui)-N-meTun-2-0kco-1,2-auruaponupuans-3 -kapOokcaMus
(100 wmr, 0,285 mmounb), kapOoHmI KobanbTa (27 mr, 0,079 MMoib), nukinonpomnanaMud (0,04 i,
0,577 mmons), DMAP (66 mr, 0,540 mmodb), aterat nawtagus (3 mr, 0,013 mmounb) u Xantphos
(8 mr, 0,014 Mmob) 0OBeAUHSIHN BO (DJIAKOHE JIsi MUKPOBOJIHOBOTO PEAKTOPA M IE€ra3HupPOBAIIH.
HoGasysuu 1,4-nuokcan (3 mi), u ¢paakon HarpeBanu npu 80°C B Teuenune 40 muH. PacTBOp
¢bunbTpoBaANM uepe3 LeJUUT, pactpenensiin mexay Bomoil u EtOAc, mpomsiBanim 2 M HCI,
skctparupoBamn  EtOAc (2 x 30 wu), BeicymmBanu Han ruapodobHOi  dpurroit u
KOHLIEHTPUpPOBaIu C mnonaydeHuemM 120 wMr 3emeHoro Macna. JTO Macjo OUMIIAIU
xpomarorpadueii Ha SiO, (xaptpumxk Biotage SNAP 50 r, amoupyst cmecero 0—-100% ((25%
STAHOJ B 3THIAleTaTe)/nukiorekcan). Hamexamue Gpakunn KOHIEHTPUPOBAIHU C MOJTyYSHHEM
60 Mr KOpUYHEBOTO Macja. 1o Macio ouninansu MDAP (MypaBbuHasi KUCIIOTA), U HAJJIEKAIIHE
(bpakuuu KOHIEHTPUPOBAIU ¢ moy4eHneM NS-nuknonponii- 1 -(4-meTokcndensmn)-N3-meTui-
2-okco-1,2-npuruaponupunun-3,5-gukapookcamuna (37 mr, 0,094 mmons, Beixona 32,9%) B Buze
0eyoro TBepAOro BELIECTBA.

JKXMC (2 Mun, MypaBbuHas kucinoTa): Rt=0,82 mun, [MH]™ = 356.

Ipumep 44: NS-nuxkaonponua-1-(3-meroxkcudensnn)-N3-metun-2-oxco-1,2-

AUTHAPONHUPUANH-3,S-AUKaApOoOKcaAMuU



K pactBopy 1-(3-meTokcubensmn)-S-(MeTunkapoamom)-6-0kco-1,6-TuruaponupuIuH-
3-xapOonoBoii kucaotel (70 mr, 0,221 mmonb) B IM® (2 mi) nobasnsiiu HATU (126 mr, 0,332
MMOJIb) C MOCJIEOYIOIUM no0aBieHueM Lukionpornanamuna (26 mr, 0,455 mmonb) u DIPEA
(0,155 mu, 0,885 mmodb). [TonyueHHYIO B pe3yJibTaTe PEaKIMOHHYIO CMECh NIEPEMELTNBAIN TTPU
KT B atMochepe N, B TedueHue 7 4. PeakIIMOHHYIO CMeCh KOHLEHTPUPOBAIH C MOTydeHneM 277
MTI' KEeNITOr0 Macia u ouumann xpomarorpadueri Ha SiO; (xaprpumk Biotage SNAP 50 r,
smormss  40-100% EtOAc/umknorekcan). Hamnexamue (pakuuy KOHIEHTPUPOBATIH C
nojyaeHueM NS-nukionponui-1-(3-merokcnOeH3mn)-N3-mMeTun-2-0kco- 1,2- IuruAponupuIH-
3,5-nmukapbokcamuna (97 mr, 0,232 mmonb, Bbixon 100%) B Buae OeCIIBETHOTO Maca.

KXMC (2 Mun, MypaBbuHas kucnota): Rt=0,84 vun, [MH]" = 356.

IIpumep 43: NS-nuxaonponua-N3-merui-1-(3-meTnndensun)-2-okco-1,2-

AUTHAPONHPUANH-3,S-AUKapOoKcaMug

Iuxnonponanamus (0,041 mi, 0,597 mmone) B TI'® (1,5 Mi1) BHOCHIIN B T€pMETUYHBIH
(b1akOH TSI MEUKPOBOJIHOBOT'O peakTopa, conepskaimuii 5-6pom-N-mermi-1-(3-merundensmn)-2-
okco-1,2-murunponupunun-3-kapookcamun (100 mr, 0,298 mmons), DMAP (109 wmr, 0,895
mmonib), Xantphos (8,63 wmr, 0,015 mmonb), auerar namiagus (3,34 mr, 0,015 Mmonb) u
kapOonmi kobanbta (25,5 mr, 0,075 mmons). [lonydeHHyI0 B pe3ynbTaTe CyCIeH3HI0 HarpeBaiu
no 80°C B TeueHume 30 MHH MHKPOBOJHOBbIM oOsydeHHeM. CHHIOI PEaKIHOHHYI) CMECh
pacnpenensui Mexxay sTraneratoM (20 mut) u Bonod (20 mit), BOOHBIN CJIOW 3KCTPAarupoOBaJIH
sTrnaneratoM (2 x 20 M), 1 OpraHMYECKH CJION mpoMbIBask Boaol (2 x 20 mu1) U pacTBOpOM
xyopuaa Hatpus (20 mu). DToT cinoit BeicymmBamu Hax MgSQOy, GunpTpoBanu, U pacTBOPUTEND
yAQIIM NpU NOHWXXEHHOM aasieHuu. JKentoe TBepaoe BemecTBo pactsopsiii B JIXM u
ounmanu Ha kojoHke 10 r cunukarens Biotage SNAP, wucnome3ys rpamuent 20-100%
LUKJIOTeKcaH/3Tunanerar. Ppakuuy, copepkalue IMPOAYKT, OOBEAMHsUIN, M PaCTBOPHUTEND
YA TP TIOHMKEHHOM JaBiieHuHu. [IpoAyKT OCTaBisiM Ha HOYb JJIsl BBICYIIMBAHUS B

Bakyyme ¢  nomydeHueM  NS-mmkionponui-N3-merun-1-(3-mermnbensmn)-2-okco-1,2-
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OUTHAPONUPUINH-3,5-nukapOokcamuna (52,7 mr, 0,155 mmonb, Beixon 52,0%) B BUAE KEJNTOTO
TBEPJIOTO BEIIECTBA.

JKXMC (2 Mun, MypasbuHast kucnota): Rt = 0,90 mun, [MH]™ = 340,1.

IIpumep 46: 1-Ben3uma-NS-((1R*,2R*)-2-3TokcHiiuKI0Nponu)-N3-MeTHI-2-0KCO-
1,2-quruaponupuaun-3,5-1uKapooKcaMua

"

Ipumep 47: 1-Ben3na-NS-((1S*%,25%)-2-3TrokcHuukaonponui)-N3-meTui-2-0Kco-

1,2-gurnaponupuaun-3,S-1ukapéokcamuyg
I
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DIPEA (0,549 w»n, 3,14 wmomp) noOaBmsii K cycrmeH3ud  1-OeH3mi-5-

(MeTunkapbamonn)-6-okco-1,6-guruaponupuans-3-kapobonosoit  kuciaorel (300 wmr, 1,048
MMOJIb), 2-3TokcuuukionponaHamunaa, comu HCl (212 mr, 2,096 MMomb, umeercs B MPOIaxKe,
HanpuMmep, or kommaHuu Enamine) u HATU (598 wr, 1,572 mmonp) B IAMD (5 wmn).
ITonydenHblit B pe3yJibTaTe KPacHBIN PacTBOP MepeMEIInBaid B aTMocdepe a3ora B TeueHue 1,5
4. PeaknuOHHYI0 CMe€Ch pachpefesuii MeXAy OTWJIaueTaT W BOAOW, BOJIHBIA CIIOU
SKCTPAarupoBaJId 2X OSTUJIALETATOM, M OPraHUYEeCKUN CJIOM NPOMBbIBAIM 2X BOAOW U IX
pPacTBOpPOM XJIOpUZAA HATpHUSA. ITOT CJIOH Mpomyckamu uepe3 runpodobuyro dpurty, u
PacTBOPUTEND YAAJSUIA NIPU MOHWKEHHOM JaBiaeHuu. [lonydeHHoe B pe3ynbraTe KpacHOE Macjo
pactBopsuin B JIXM u HaHOcHMIM Ha KOJOHKY Biotage ¢ 10 r cummkarenss SNAP, koropyro
AIIIOMPOBATIM CMECHIO LUKJIorekcan:sTunanerat (30-100%). @pakuuu, comeprkainue MpPOAYKT,
OOBEIUHSIIN, U PACTBOPUTEb YOAISIN MPH MOHWKEHHOM AaBlieHHH. [IpOMYKT OCTaBISUIM Ha
HOYb JJIsl BBICYIIMBAaHHS B BakyymMe C mnojdydeHuem (+/-)-(tpanc)-1-0en3mn-N5-(2-
STOKCUIUKJIONPOIIT )-N3-MeTuI-2-0kco- 1, 2-quruaponupunui-3, S-nukapdokcamuna (213,4 wmr,
0,578 mmoib, Beixon 55,1%) B BUIE CBETJIO-KENTOTO TBEPAOTrO BEIIECTBA. DTy PalleMHUUYECKYIO
cMech ouMIany xupainbHoi BOXKX:

AHamuTHYeCKUi crocod:

ITpubmmsurensuo 0,5 Mr nuactepeomepa pactopsii B 50% EtOH/renran (1 mi). Beon:
20 MKJ3 pacTBopa o0Opasma BBOAMJIM Ha KOJIOHKY (BHyTpeHHHU#l nuamerp 4,6 mm x 25 cwm,
Chiralpak IC Ne ToapHo#i maptuu ICOOCE-OGO021), smoupyst cmeceto 30% EtOH/remnrasn, co
CKOPOCTBIO 1 MJI/MUH, U aHATU3UPOBAIIN TIPH JIJIMHE BOJHBI 215 HM.

IIpenapatuBHBIH CIOCOO:
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[Mpubnusurensro 200 mr nuacrepeomepa pacreopsuin B 50% EtOH/rentan (4 mun). Bon:
2 M1 pacTBOpa oOpasua BBOAMWIN Ha KOJOHKY (30 MM x 25 cm, Chiralpak IC Ne roBapHoii maptuun
IC10028-01), amroupyst cmecsto 30% EtOH/renTan, co ckopoctbio 30 MJI/MUH, B aHAJTU3UPOBAJIH
npu juinHe BOJHBI 215 HM. @pakuuu ¢ 17-19 MuH oObeqUHAINM U MapKUPOBAIM Kak MHK 1.
@paxiuu ¢ 21-25 MuH 00BEIMHAIM U MAPKUPOBAIN KaK ITHK 2.

B pesynbprare mony4ymiu OTAENbHBIA 3HaHTHOMep | (mpumep 46) B Buume Oeoro
TBepaoro BemiecTsa (87 mr).

JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,88 mun, [MH]™ =370, 1.

B pesynbprare mony4ymsid OTAENbHBIA 3HaHTHOMep 2 (mpumep 47) B Buume Oeoro
TBepaoro Bemectsa (71 mr).

YKXMC (2 Mun, MypaBbuHas kucinora): Rt = 0,88 mun, [MH]™ = 370,2.

IIpumep 48: (+/-)-1-Ben3ua-NS-((TpaHc)-2-3THAUHMKIONPONHI)-N3-MeTH/I-2-0KCo-

1,2-puruaponupuanx-3,S-1ukapdéokcamu

DIPEA (0,275 wn, 1,572 wmonbp) nolaBmanum K cycneH3uw  1-OeH3ui-5-
(MeTunkapbamonin)-6-okco-1,6-nuruaponupunu-3-kapoonosoit  kucnorel (150 wr, 0,524
mmoub), HATU (299 wr, 0,786 mmonb) u (+/-)-(TpaHc)-2-3Triukionponadamusa (89 mr, 1,048
MMOJIb, IMEETCsI B MpoAaxe, Hanpumep, ot komnanuu Enamine) B JIM® (3 mut). PeakiiuoHHyro
CMech mnepeMelmnBaid B TeueHne 20 MuH. PeakuuMOHHYIO CMeCh pachpenessiii MEXAy
STUJIALETATOM U BOAOM, M OPraHUYECKUN CJION MPOMBIBAIN 2X BOJOH M 1X pacTBOpOM XJIOpUaa
HaTpUsl. DTOT CJIOH mpomyckanu depe3 ruapodoOHYI0 GPUTTY, U PACTBOPUTEND YIAJSUIA TPU
MOHMKEHHOM JniaByieHnud. Macino pacteopsuii B cMecu 1:1 IMCO:meranon u ounmmanua MDAP
(T®VY). @pakuum, comepikamque TMPOAYKT, OOBENHMHSIIA, W PACTBOPUTENh YIAJSUH TIPH
MOHWKEHHOM faBiieHud. IlpoaykT octaBisaun Ha 4 4 ;Ansd BBICYILIMBAHMS B BaKyyMe C
MOJy4YEeHUEM (+/-)-1-6en3un-N5-((Tpanc)-2-sTuinuukaonpomnin)-N3-meTun-2-okco-1,2-
OUTHApONUpUINH-3,5-nukapookcamuna (150,7 mr, 0,426 mmonb, Beixon 81%) B Buae CBETIIO-
JKEJITOTO TBEPAOTO BELIECTBA.

JKXMC (2 Mun, MypaBbuHast kuciora): Rt = 0,99 mun, [MH]™ = 354,1.

IIpumep 49: NS-nuxaonponui-1-(4-gprop-3-merundensui)-N3-meruia-2-okco-1,2-

AUTHAPONHUPUANH-3,S-AUKapOoKcaMug



5-bpowm-1-(4-pTop-3-mernndensmn)-N-meTnn-2-0kco-1,2-AuruaponupuaAnH-3-
kapookcamua (180 mr, 0,510 mmonb), kapbonun kobansra (43,6 mr, 0,127 mmons), DMAP (125
mr, 1,019 mmonb), anerat namaaus (II) (5,72 mr, 0,025 mmons), mukinonpornmiaMmut (0,036 mi,
0,510 mmonp) 1 Xantphos (14,74 wmr, 0,025 mmonb) no6aBisiy BO (hJIAKOH IJI MUKPOBOJIHOBOTO
peakropa. ®@aakoH repMeTUYHO 3aKkpbiBaiy, Aodasmsu TI'® (3,3 Mi1), U pEaKIMOHHYIO CMEChH
HarpeBaJd B MHKPOBOJHOBOM peakTope Biotage Initiator mpu 90°C B Teuenme 30 MuH.
[Tony4yeHHYIO B pe3ysbTare cMech paz0aBisui Bogol (20 Mi1) U SKCTPAarupOBAIN 3TUIIALIETATOM
(20 mu). Opranuveckuii CIOH BBICYLIMBAIN, KOHLEHTPUPOBAIN B Bakyyme u ouninanu MDAP
(Beicokmii pH). Hamnexamme ¢pakunun OObeAMHAINM W KOHLEHTPHPOBAIH B BaKyyMe C
NOJIy4eHUEM >kenaeMoro nponykra (70 mr).

KXMC (2 mun, mypaBbuHas kuciora): Rt = 0,92 mun, MH+ =358, 1.

IIpumep 50:  NS-nukjgonponua-N3-merui-2-okco-1-(XxuHoanH-8-uameruni)-1,2-
AUTHAPONHPUANH-3,S-AUKapOoKcaMug
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5-Bpom-N-meTni-2-0kco- | -(XUHOMMH-8-UiMeT )- 1, 2-TuruaponupuanH-3-

kapOokcamup (220 mr, 0,591 mmonb), kapObonun kobanbta (50,5 mr, 0,148 mmons), DMAP (144
mr, 1,182 mmonp), anerat namaaus (II) (6,63 mr, 0,030 mmons), mukinonpornmiaMus (0,042 mi,
0,591 mmonb) u Xantphos (17,10 mr, 0,030 Mmmoub) 1o0aBisuT BO (DIIAKOH JJIST MEKPOBOJIHOBOTO
peakropa. ®@IaKoH repMeTUYHO 3aKkpbiBaiy, Aodassu TI'® (3,3 M), U pEaKIMOHHYIO CMEChH
HarpeBaJd B MHKPOBOJHOBOM peakTope Biotage Initiator mpu 80°C B Teuenme 30 MuH.
[TonyueHHYIO B pe3ysbTare cMech pa30aBisuid BogoH (20 Mi1) U SKCTPAarupOBaN 3TUIIALIETATOM
(20 mu). Opraaudeckuii CIOH BBICYIIMBAN, KOHLIEHTPUPOBAIN B Bakyyme u ouninanu MDAP
(Beicokmii pH). Hapnexxamue ¢pakuumn oObeqUHITN ¢ MOJy4YeHHeM skenaeMoro mpoaykra (100
MT) B BUZE O€JIOil MeHBI.

XXMC (2 mun, MypasbuHas kucinora): Rt = 0,82 mun, [MH]™ =377,1.
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IIpumep 51: 1-((1H-Unaa3zoua-4-un)merui)-NS-nukaonponui-N3-meTuia-2-okco-1,2-

AUTHAPONHUPUANH-3,S-AUKaApOoKcaMu

1-((1H-UHupazon-4-un)metin)-5-6pomM-N-mMeTrin-2-0kco- 1, 2- iuruAponupuauH-3-
kapookcamun (140 wmr, 0,388 wmmonb), kapOonmn xkobambra (39 wmr, 0,114 wmmonb),
rukJonponanamud (0,05 mu, 0,722 mmons), DMAP (93 mr, 0,761 MMonb), auerat najuiaaus (5
mr, 0,022 wmwmonp) u Xantphos (11 wmr, 0,019 mmonb) oObenuHsIuM BO (rakoHe s
MHUKPOBOJTHOBOTO peakTopa W nerazupoBanu. Jlobaemsm 1,4-muokcan (3 mut), u ¢iakoH
HarpeBaiu npu 80°C B Teuenue 40 muH. PacTBOp (UIBTpOBAIM Hepe3 LEUIUT, PaCTIpenessuiv
mexxay Bomod u EtOAc, mpombBamun 2 M HCI, skcrparupoBamn EtOAc (2 x 30 wm),
BBICYIIMBAIM Haa ruApodoOHON (pUTTOH W KOHLEHTPUPOBAIH C MoiydeHHeM S60 wmr
3€JICHOTO/CHHero Maciia. OTo macio oumimanu xpomartorpadueit Ha SiO; (kapTpumxk Biotage
SNAP 50 r, smoumpys cmecbto 0-100% ((25% ostaHon B STUjaneTaTe)/IUKIOTEKCaH).
Hapnexamue ¢pakuuyu KOHLEHTPUPOBAIN C IOJNydeHHEeM 27 Mr Oeloro TBEpIOro BELIECTBA.
D10 BemecTBO AOMONHHUTENbHO ounmann MDAP (MypaBpuHasi KWCJIOTa), W HaIJIEKaIIUe
¢pakuuu KoHUeHTpupoBanu ¢ nonyudeHueM |-((1H-unpazon-4-um)mernn)-NS-IUKIONIpOnmI-
N3-merun-2-okco-1,2-guruaponupuans-3,5-mukapbokcamuna (10 mr, 0,025 MMOJb, BBIXOA
6,35%) B Buze GEJIOro TBEPAOrO BEIECTBA.

YKXMC (2 Mun, MypaBbuHas kuciora): Rt=0,67 mun, [MH]" = 366.

Hpumep 52: 1-((1H-Uuaa3zon-7-ua)merni)-NS-nuknonponmi-N3-meTun-2-okco-1,2-

AUTHAPONHUPUANH-3,S-AUKapOoKcaMug
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1-((1H-MHupa3on-7-un)metwn)-5-0pomM-N-MeTuin-2-0kco- 1,2 - AuruAponupuanH-3 -
kapOokcamun (204 wmr, 0,565 wmmonb), kapbonun xobampra (54 wr, 0,158 wmmonb),
rukJionponanamud (0,08 mu, 1,155 mmons), DMAP (147 wmr, 1,203 mmons), anerar nayutagus (6
mr, 0,027 wmmonp) u Xantphos (14 wmr, 0,024 mmonb) oOBenuHsIM BO (rakoHe s
MHUKPOBOJIHOBOTO peakTopa H nerasuposanu. JloOasmsmu 1,4-guokcan (4 mun), u QuakoH

HarpeBayu npu 80°C B teuenue 40 muH. PacTBOp (uIbTpOBa M uepe3 LEUUT, pacrpenessuiv
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mexxny Bomod u EtOAc, mpombBamun 2 M HCI, skcrparuposamn EtOAc (2 x 30 ),
BBICYIIUBAIN Haa TUAPOPOOHOH GPUTTON M KOHLEHTPUPOBAIU C MONTyueHHueM 250 Mr 3eJ1eHOro
Macia. 1o Macio ouninanu xpomarorpadueii Ha Si0; (kapTpumxk Biotage SNAP 50 r, amoupyst
cmeceto  0-60% ((25% otaHon B oTHianerare)/uukiorekcan). Haanexamme ¢paxuun
KOHLIGHTPUPOBAIU C TMosydyeHueM 114 Mr »KenToro TBEpAOro BELIECTBA. JTO BELIECTBO
gonojgHUTeNbHO ounmanu MDAP (MypaBbHHAs KHCJIOTAa), W Hajuexamue (Qpakuuu
KOHIeHTpupoBau ¢ nonydenuem |-((1H-unnazon-7-umn)merun)-NS-muknonponui-N3-meTu-2-
okco-1,2-murunponupunun-3,5-nukapookcamuna (38 mr, 0,094 mmonb, Bbxoa 16,57%) B Buze
0enoro TBepAOro BELIECTBRA.

JKXMC (2 Mun, MypaBbuHas kucnora): Rt = 0,75 vun, [MH]" = 366.

IIpumep 53: NS-nukaonponun-N3-merui-1-(4-meTundensun)-2-oxkco-1,2-

AUTHAPONHPUANH-3,S-AuKapOoKkcaMug

B cyxoli ¢nakoH st MUKPOBOJHOBOTO peakTopa aobamisuid S-Opom-N-merun-1-(4-
MeTuI0eH3m)-2-0kco-1,2-nuruaponupuans-3-kapookcamun (120 mr, 0,358 wmmonb)
Pd(OAc); (4,5 mr, 0,020 mmounb) 1 pacTBOpsAiH B Oe3BoaHOM 1,4-nuokcane (2,5 mi). JloGasmsiiu
Xantphos (15 mr, 0,026 mmonb), DMAP (87 mr, 0,716 Mmo:b) u nukionponmiamMut (50,5 Mk,
0,716 mmonb) ¢ mocienyroomuMm npobaBieHneM aukoOanbTokTakapbonmna (36,7 wmr, 0,107
MMOJIb). DIIAKOH Cpa3y repMETUYHO 3aKPBIBAIN M HATPEBAJIN TP MUKPOBOJIHOBOM OOJIy4€HHH B
teuerre 40 mun npu 80°C. dpakoH BO3BpalaIl B MUKPOBOJHOBOH peakTop eine Ha 20 MUH.
PeakunonHy0 cMech QHIIBTPOBAIN Yepe3 IEeJUTUT, KOHLIEHTPUPOBAIU B BAKyyMe, PACTBOPSUIH B
stunanerate (30 mu) m mpomeBamn 2 M HCI (10 mu). Kucnbiii cinoli 3KCTparupoBasid
stunaneratoM (2 x 10 mu). OObenuHEHHBIE OPraHUYECKHE YacTH MPOMBIBAIA PACTBOPOM
xynopuaa Hatpusi (10 mu1), BBICYIIMBAJIM TNPOMyCKaHWEM uepe3 TunpopoOHyw ¢Gpurty u
BBINIAPUBAJIM B Bakyyme. HeouMIeHHbll OCTATOK HAHOCWJIN B JUXJIOPMETAHE HA KAPTPUIUK 25 T
cunukareist SNAP u ounmmanu ¢isu-xpomarorpadueii Ha Biotage SP4, smonpys cmecbro 15—
65% (3:1 o>Tunmanerat:3TaHoN)/UMKIOTeKcaH. PeneBaHTHble (pakuuu OOBENMHSIIM |
BBIIAPMBAJM B BaKyyMe C TOJyYE€HHEM JKENTOro CTeKJIOBUAHOro BemectBa. OOpasen
pacteopsuii B JIMCO (1 min) u ounmmanu MDAP (Bbicokuii pH). PacTBopurens BeICyLIHUBAIU B
IIOTOKE a30Ta ¢ MoyydeHweM Oenoro Teepaoro BemectBa (68 wr). OOpaser moasepraiu

axupajgbHOI Xpomarorpaduu s OYUCTKHU:
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Obpaszen pacreopsu B 3 M JIMCO. 1500 mx BBogunu Ha kosonky CSH C18 150 x 30
MM, 5 MkM. PactBoputens A: 10 MM OuxapOoHaT aMMOHHUS B Boze, noBeaeHHbIH no pH 10
pacTBOPOM aMMHaKa, pacTBOpPHUTENb B: areroHUTpui, CKkopocTh notoka: 40 mu/muH. ['pagueHT:

KaK OIMIMCAaHO HHIXXE:

Bpems/yvun % B % A
0 20 80
3 20 80
4 20 80
25 40 60
26 40 60

DpakMOHUPOBAHUE OIPEEssUId HA OCHOBAHMM CMEIICHUsl CUTHAJIa TUOIHON MaTpHIIbl
U Macc-crekrpomerpa: Y P AeTeKTUPOBAHUE. CYMMUPOBAHHBIN CUTHAJ AJIMHBI BOJHBI OT 210 HM
no 350 am. MC: Waters QDA, pexxuM HOHHM3ALUU. TOJIOKUTENIBHOE 3JIEKTPOPACIIBIIEHUE,
nuana3oH ckanuposaHus: oT 120 go 800 a.e.m., Bpemsa ckanupoBaHus:. 0,5 c, 3amas3abIBaHue
mexxay ckanupoBaHusiMu: 0,1 ¢. IToTok 1 rpagreHT obecrneYrBaiy ¢ IOMOLIBIO IBYX HACOCOB CO
CHIDKEHHOH CKOPOCTBIO MPOMYCKAHMS Yepe3 HHXKEKTOP MpHU BBoze oOpasia. OCTaTOUHBIH MOTOK
BBOIWJIM Ha BXOJE€ B KOJIOHKY, TaK YTO OOIMH IOTOK OCTaBaJCsA IMOCTOSHHBIM. Ppakimu
OOBENMHAIM W BBICYIIMBAJIM NPOAyBaHHEM NOTOKOM asora npu 40°C ¢ mosnydenmem N5-
uKJIonponui-N3-meTuin- 1 -(4-mMeTunoensmn)-2-okco- 1, 2-quruaponupuaus-3, 5-
nukapookcamuaa (51 mr, 0,150 mmodb, Beixon 42,0%) B Buae O€10ro TBEpIOro BEIIECTBA.

JKXMC (2 Mun, MypasbuHast kucnota): Rt = 0,89 mun, [MH]™ = 340,1.

Ipumep 54:  NS-muxkiaonponui-1-(3,S-numernndensuin)-N3-meTun-2-okco-1,2-

AUTHAPONHPHANH-3,5-AuKApOOKCcAMH]

5-bpom-1-(3,5-numetnnoen3mn)-N-mMeTui-2-0kco- 1, 2-TuruaponupuanH-3-kapookcaMu
(160 wmr, 0,458 mmonb), kapOonun kodanera (39,2 mr, 0,115 mmons), DMAP (112 wmr, 0,916
mmonb), anerat mautanus (II) (5,14 mr, 0,023 mmons), nuknonponmwiamud (0,032 mi, 0,458
mMmosb) 1 Xantphos (13,26 mr, 0,023 mMmonb) mobaBisii BO (DJIAKOH Ui MHKPOBOJHOBOTO
peakropa. ®@IakoH repMeTUYHO 3aKpbiBajiH, nodasmsum TI'® (3,3 M), U peakIMOHHYIO CMECh
HarpeBaJd B MHKPOBOJHOBOM peakTope Biotage Initiator mpu 80°C B Teuenme 30 MuH.
ITonyueHHyIO B pe3ysbTare cMech pa30aBisuin BogoH (20 Mi1) U SKCTPAarupoOBaN 3TUIIALIETATOM
(20 mi). Oprannveckuii CIOH BBICYLIMBAJIN, KOHLEHTPUPOBAIN B Bakyyme u ouninanru MDAP

(Beicokmii pH). IlomyueHHelli B pesynbraTe nponykT BHocuan B JIXM wu  ouumanu
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xpomarorpadueii Ha Biotage Isolera ¢ 10 r cunukarens SNAP, ucnons3ys rpaguent 0-60%
LMKJIOTeKcaH/aTunanerar. @pakuuu, conepkaiiye NpoayKT, OObeIUHSIN U KOHLIEHTPUPOBAIHU B
BaKyyMe C TIOJIly4YeHHEM >KeJlaeMoro nmpoaykra (49 mr) B Buae Oeoro TBEpaoro BeImecTsa.
JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,98 mun, [MH]™ = 354,1.
Ipumep 55: NS-nuxaonponui-1-(2-¢prop-3-merniadensuni)-N3-meTui-2-okco-1,2-

AUTHAPONHMPUANH-3,S-AUKapOoOKcaMuUg

5-bpom-1-(2-¢rop-3-meTundensmn)-N-mMmeTniI-2-0kco- 1, 2-TuruaponupuInH-3-
kapOokcamua (200 mr, 0,566 mmounb), kapOonun kobanbra (48,4 mr, 0,142 mmons), DMAP (138
mr, 1,133 mmons), anerat nawaaus (1) (6,36 mr, 0,028 mmons), mukinonpormiamus (0,040 mi,
0,566 mmonb) n Xantphos (16,38 mr, 0,028 Mmounb) 1o0aBisTH BO (DIAKOH JIT MEKPOBOJIHOBOTO
peakropa. @rakoH repMeTHYHO 3aKpbiBaiu, nobasmsun TI'® (3,3 M), a 3aTeM PEeaKLHOHHYIO
CMeCh HarpeBajidi B MMKPOBOJIHOBOM peaktope Biotage Initiator mpu 80°C B Teuenne 30 MuH.
[TonyueHHyIO B pe3ynbTare cMech pa30aBisuid BogoH (20 MiT) U SKCTPAarupoOBaf 3THIIALIETATOM
(20 mi). Oprannveckuii CI0H BBICYLIMBAIN, KOHLEHTPUPOBAIN B Bakyyme u ouninanu MDAP
(Beicokuit pH), Hamgnexamwue ¢pakuuu OOBEAVHSUIM U KOHLIEHTPUPOBAIU B BaKyyMe.
[Tonyuennslit B pesynbrate npoaykt BHocwau B XM u ounmmanu dusi-xpomarorpadpueii Ha
Biotage Isolera ¢ 10 r cunukarens SNAP, wucnons3dyst  rpaaueHt  0-60%
LUKJIOreKcaH/3Tuianerar. Gpakuuu, couepskaliye IpoayKT, OObeINHSIIN U KOHIIEHTPUPOBAJIH B
BaKyyMe ¢ TIOJy4eHHEM 3KenaeMoro nponykra (50 Mr) B Buae 0eoro TBepaoro BELeCTBa.

LCMS (2 muH, MypasbuHas kuciota): Rt = 0,91 mun, [MH]™ = 358, 1.

Ipumep 56: NS-nuxaonponun-1-(2-¢propodensun)-N3-meruin-2-okco-1,2-

AUTHAPONHPUANH-3,S-AUKapOoKcaMug

HuknonponanamuH (0,061 mu, 0,885 mmone) B TI'® (2 mir) 1o0aBisiii B repMETUYHBIN
(bIaKoH IS MHUKPOBOJIHOBOTO pPEaKTopa, conmep:kauuii S-6pom-1-(2-¢propbensmn)-N-merui-2-
okco-1,2-nurunponupunus-3-kapookcamun (150 mr, 0,442 mmonsb), kapbonun kobanpra (42,0

mr, 0,111 mmous), Xantphos (12,80 mr, 0,022 mmoinb), DMAP (162 mr, 1,327 MmMounb) u anerar
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najutaaus (4,95 mr, 0,022 mmors). Peakunonnyio cMmech HarpeBaiu 10 80°C B Teuenne 30 MuH
MHUKPOBOJIHOBBIM OOJyueHHeM. PeakIMOHHYyI0 cMech AONOJHMTENbHO HarpeBanu 10 80°C B
Te4yeHue 15 MUH MUKPOBOJHOBBIM OOJyu4€HHEM. 3aTe€M 3Ty CMECh AOMOJHHUTENIBHO HarpeBalu 10
80°C B Teuenne 20 MMH MHUKPOBOJIHOBBIM OOJIy4eHUEM. 3aTeM 3Ty CMeCh PaCTpPEeNesTd MEKIY
stunaneraroM (20 mia) u Bogoi (20 Mi1), BOAHBIN CJIOI SKCTparupoBanu stuiamnerarom (2 x 20
Mi1), 1 OOBbETMHEHHBIE OPTAaHUYECKHE CJIOU MPOMBIBAIN BoAoH (2 x 20 mit). OpraHuveckuii Cioi
npomnyckaiu 4epe3 ruapooOHYI (GPUTTY, W PACTBOPHUTENb YNASUIA TPU MOHHUKEHHOM
nasyieHnn. [lonydeHHOE B pe3yJibTaTe OpaH:KeBOE MAcyio pacTBopsutd B JIXM u ountmanu ¢uisim-
xpomarorpadueli, ucnoip3ys KoJoHKY 25 r cunukarens Biotage SNAP u rpaguent 0—100%
LIUKJIOTeKCaH/3Tuianerar. Ppakuuy, CoaepKalue MPOAYKT, OOBEAMHSUIM, M PaCTBOPHTEIND
yIAJSUT TIPU TIOHMPKEHHOM JAaBiieHHd. [IpoAyKT ocTaBisii Ha 2 OHS JUI BBICYIIMBAHHS B
BaKyyMe c MOJIy4YeHHUEM NS-muxnonponun-1-(2-gpropdensnn)-N3-mernn-2-okco-1,2-
OUTHAPONUpPUINH-3,5-nukapookcamuna (59,6 wmr, 0,174 mmoib, Beixon 39,2%) B BHIE CBETIIO-
JKEJITOrO TBEP/IOTO BEILIECTBA.

JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,82 mun, [MH]™ = 344, 1.

IIpumep S57: NS-nuxaonponui-1-(2-¢grop-S-merundensuin)-N3-meruia-2-okco-1,2-

AUTHAPONHUPUANH-3,S-AUKapOoOKcaAMU

H
N~ N

F IV

Huxnonponanamus (0,059 mi, 0,849 mmosb) B TT'® (2 mut) 1oOaBIsIN B Te€pMETHYHBIN
(bJIaKoH IS MHKPOBOJIHOBOTO peakTopa, comep:kauuii S-6pom-1-(2-gprop-5-merrndensum)-N-
MeTUJI-2-0KCco-1,2-nuruaponupunun-3-kapookcamun (150 wmr, 0,425 wmoinb), kapOOHHIT
kobanbta (40,3 mr, 0,106 mmonb), Xantphos (12,29 wmr, 0,021 mmons), DMAP (156 wmr, 1,274
MMOJib), anerar nauiaaus (4,76 wr, 0,021 mmons) u DMAP (156 wr, 1,274 wmmomb).
Peaknmonnyto cmech HarpeBaiu 10 80°C B TederHue 30 MUH MUKPOBOJTHOBBIM OOJTy4eHHEM. DTy
cMmech onosnHuTenbHO HarpeBasnu 10 80°C B Teuenne 30 MUH MUKPOBOJIHOBBIM OOJYYEHHEM.
PeakunonHyro cMmech pacmpenessii Mexxay stwianeratoM (20 mi) u Bogoi (20 mut), BOIHBIN
CJIOH HKCTPAarnpoBaii STHianeTaToM (2 x 20 Mit), 1 OpraHu4ecKUuil CII0 MPOMBIBAIN BOIOH (2 X
20 mu). DTOT Cciol mpomyckanu depe3 ruapodoOHyr0 (QPUTTY, U PaCTBOPUTENDb YAAISUINA MPH
NoHWKeHHOM paaBieHud. KopuyneBoe Macino pacteopsuii B JAXM u ounmanu ¢uom-
xpomarorpadueli, ucnonp3ys KonoHKy 25 r cunukarens Biotage SNAP u rpaguent 0-100%

LUKJIOTeKCaH/>Tranerar. Ppakiuy, copepikamue TMPOAYKT, OOBENHUHSIIH, PaCTBOPUTEIND
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yAalsaad TpU  TOHWXKEHHOM JIaBJIEHUM, W TBEpPJAOE BELIECTBO PAaCTBOPsUIU B CMECH
JIMCO/metanon (1:1). 9to Bemectso ountani MDAP (MypaBbrHast KUCIIOTA), U PACTBOPHUTENb
yIaJISUTH TP TIOHMDKEHHOM J1aBieHuu. [IponykT ocTaBisiiy Ha 4 9 171 BBICYIIUBAHMS B BAKyyMe
c MOJIy4YEHUEM NS-muknonponui- 1 -(2-grop-5-merundensmn)-N3-merun-2-okco-1,2-
AUTHAPONUPUANH-3,5-mukapbokcamuna (41,2 mr, 0,115 mmons, Bbixon 27,1%) B Bupe Genoro
TBEP/OTO BEIIECTBA.

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 0,91 mun, [MH]™ = 358, 1.

Hpumep 58: 1-((1H-6en3o[d]umuaason-6-ua)merus)-NS-uukaonponui-N3-meTui-

2-okco-1,2-puruaponupuanH-3,S-1ukapookcamu
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NS-nuknonponun-N3-metni-2-okco- 1,2-auruaponupuans-3,S-aqukapookcamun (60 wr,
0,255 mmonb), 6-(6pommetin)-1H-6en3o[d|umunazon (88 mr, 0,417 mmonb), kapOOHAT Kajws
(75 wmr, 0,543 mmonp) u IM® (2 mu) nepemermuBamu npu 90°C B atmocdepe N, B TeueHue
HOYM, a 3aTeéM JAONOJHHUTEIbHO B TeueHHe 3 4. [lonydeHHyI0 B pe3ysbTare CyCIIEH3MIO
KOHIIeHTpupoBanu u pacupenesnsuiu mexay EtOAc (20 mu) u Bomoit (20 mur). Bognyro ¢asy
skctparuposann EtOAc (2 x 20 mi), u oObeJMHEHHbIE OPraHUYECKHE CJIOU BBICYIIMBAIHN Ha
ruapodoOHO (GPUTTONH M KOHLEHTPHUPOBAIM C MOJydeHHeM 83 Mr OecrBeTHOro macia. ITo
macino ounmanu xpomarorpaduein Ha SiO, (xkaptpumx Biotage SNAP 10 r, smouus 0-100%
(20% 2M NH; B MeOH B JAXM)/XM). Hamnexamue Qpakuuu KOHLEHTPUPOBAIH C
nojiyueHueM 12 mr 0enoro TBEpAOro BEMIECTBA. JTO BELIECTBO OMOJHUTEIBHO OUMINAH
MDAP (mypaBbuHasi kuciota). Hamnexamue ¢ppakiuu KOHLUSHTPUPOBAIU C MOJy4YeHHEM |-
((1H-6en30[d Jumunazon-6-mn)metin)-NS-nuknonponmi-N3-metni-2-okco-1,2-
OUrUAponupUanH-3,5-nukapookcamuna (7 mr, 0,017 mmonb, BeIXOA 6,76%) B BHIe Oenoro
TBEPJOTO BEIIECTBA.

KXMC (2 mun, mypaBbuHas kuciora): Rt = 0,40 mun, [MH]+ = 366.

Hpumep 59: NS-uukaonponuia-N3-merni-1-(3-(mopdoanHoMeTHI)0eH3HIT)-2-0KCO-

1,2-puruaponupuanx-3,S-1ukapoéokcaMmu, coJib MYPABbHHOH KHCJIOTbI
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B cyxoli ¢nakoH st MUKPOBOJHOBOTO peakTopa mobasisn S-Opom-N-merun-1-(3-
(MopdonuHOMeTH)OEH3U)-2-0KCO-1,2-nurunponupuans-3-kapookcamun (79 wmr, 0,188
mMmoib) U N,N-mumerunnupuaus-4-amud (46 wmr, 0,377 MMOJb) M CyCHEHIUPOBAIU B
6e3BogHom 1,4-nuokcane (2 mu). Jlobapmsu nuanerokcunamianuii (3 mr, 0,013 mmons), (9,9-
aumetwi-9H-kcanten-4,5-nuun)ouc(mudpenmndochun) (8 wmr, 0,014  mmonap) wm

mukstonporwiaamud (0,027 wmn, 0,385  wMmomb) ¢ mocnenyrommuM  1o0aBieHHUEM

aukobanbTokTakapoonmuia (20 mr, 0,058 mmoinp). PIaKOH repMETHYHO 3aKPHIBAJI U HATPEBAIIH
IPU MUKPOBOJHOBOM oOsydeHnu B TeueHue 40 muH npu 80°C ¢ mocnenyromuM HarpeBaHueM
npu 80°C eme B Teyerre 30 MuH. PeakmoHHYIO cMeCh (DUIIBTPOBAH Yepe3 KapTPUIK HEJUTUTA
(2,5 1) W pacnpenensau MeXay STWIALETaToOM W BoAoW. OpraHudeckuil CIIOW OTHEIsUIH,
BeicymuBasid  (Na;SO4) M KOHIEHTPHPOBAJIH C TMOJYYSHHEM NpUONU3UTENbHO 82 Mr
HEOYHIIEHHOTO JKEJITOr0 Macia. JTo Macyio ouuimanu xpomarorpaduein Ha SiO; (kapTpumx
Biotage SNAP 10 r, smomust 0-10% 2 M NH; B MeOH/IIXM, Bcero 330 mu). Dpakumu,
cofieprKalIfe MPOAYKT, KOHLEHTPUPOBAIM B BaKyyMe C mosydeHreM 10 Mr CBETJIO-JKENTOro
Macima. Jto Macno pacteopsuii B MeOH (2 mi) m Hanocmnum Ha kaptpumk 2 r SCX
(mpenBapurenbHO 3monposanHbii MeOH) u amouposanun MeOH (40 mi), a 3atem 2 M NH; B
MeOH (40 mi). AMMuadHble (Gpakiiy, COnepsKaIlne XKeNaeMblil IPOAYKT, KOHIIEHTPUPOBAJIH B
BaKyyMe C TOJy4E€HHEM 8 MI' CBETJIO-XKEITOro Macjia. DTO MAclio JOMOJIHUTENBHO OYMIIAIH
MDAP (Beicokuii pH), u ¢pakuuu, comepkalue >KelaeMmblil NMPOAYKT, KOHLEHTPHUPOBAIH C
NOJIy4eHUEM NS-nuknonponui-N3-merni-1-(3-(mopponuHome T )oeH3mn)-2-0kco-1,2-
IUTUAPOTIUPUINH-3,5-TUKapOOKCaMUIa, COTM MYPaBbUHON KUCIOTHI (4 MT, 7,65 MKMOJIb, BBIXOI
4,07%) B BuIe O€oro TBEPAOrO BEIIECTBA.

JKXMC (2 mun, ipu Bbicokom pH): Rt = 0,80 mun, [MH]™ = 425.

IIpumep 60: 1-Ben3ua-N5-((1S,25)-2-(ruapoxcumeTns)HKJIONPOnuI)-N3-meTu-2-
oKkco-1,2-guruaponupuann-3,5-gukapooxkcamMmu

7|

IIpumep 84: 1-Ben3na-NS-((1R,2R)-2-(ruapoxcumMerun)uukaonponui)-N3-meTu-

2-0kco-1,2-puruaponupuanH-3,S-1uKapooxcamu
I
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DIPEA (0,842 wmun, 4,82 wMmonmp) poOaBmanum K  cycrmeH3ud — 1-OeH3ui-5-

(MeTunkapbamon)-6-okco-1,6-guruaponupuans-3-kapOoHoBoit  kucnotel (897 wr, 3,13
MMOJIb), 2-(amuHOLMKJONponmi)MeraHona (210 mr, 2,410 mMmonb, HUMeeTcs B IPOAAKE,
Harpumep, ot kommanuu Enamine) m HATU (1283 wmr, 3,37 mmonbs) B JIM® (10 mm).
PeakioHHyI0 cMech NepeMelMBalId NpU KT B TedeHHe 90 MMH, mOcie 3TOro a00aBJsiiv
nonosHuTenbHoe komuaectBo HATU (1283 wr, 3,37 mmons) u DIPEA (0,842 mu, 4,82 MmMoub).
PeakiMOHHYIO CMeCh OCTaBISJIM CTOSATb B pacTBOpe Ha 2 [Hs. PeakMOHHYKO CMeChb
pacrpenessiii  MeXKIy OSTWIAaleTaTOM U BOAOW, W BOAHBIA CJIOH OKCTparupoBaId 2X
stunaneratoM. OpraHuueckuil cioil MpoMbIBaiIM 2X BOAOH U 1X pacTBOpOM XJIOpHIa HATpHs, a
3aTeM MpOoMycKaiu 4depe3 runpododHyro ¢putty. PacTBOpuTEns ynamsyii MpH TMOHMKEHHOM
JIaBJICHUU, U TIOJYYEHHOE B pe3yJbTaTe KpacHoe Macio pactBopsiau B JIXM. Drtor pactBop
HAHOCWIM Ha KOJNOHKY 25 r Biotage SNAP, KOTOpyrw O3JIIOMPOBAIM  CMECHIO
rukJorekcan/stunanerar (0—100%). Bo ¢ppakuusx mpoaykra He HaAOIIOAATH, TO3TOMY KOJIOHKY
NpOMBIBAIN  cMechro  sTmnanerar/meranon (0-20%). @pakuuu, comepikamue MPOAYKT,
OOBEUHSIN, M PACTBOPUTEND YAAJSUIN NIPU MOHIKEHHOM AaBieHnud. [lonydeHHoe B pe3ysbTrare
CBETJIO-OpPaH)KEBOE TBEPIOe BemecTBO pactBopsuid B cMecu JAMCO:meranon (1:1) u ounmanu
MDAP (T®VY). ®pakuuu, conepskamiiue MpoAyKT, OObeIUHSIIN, U PACTBOPUTENb YIOAISIIN MPH
NOHM)KEHHOM JnaBieHuu. IIpoaykr ocraBimsin Ha 1 49 fans BBICYIIMBAHUS B BakyyMe HU
NOJBEPTajIl XUPAJIbHOMY Pa3JEICHHIO.

AHanuTH4eckuii crnocoo:

[Mpubnusurensuo 0,5 mr pauemara pactBopsuti B 50% EtOH/renran (1 mut). Beoa: 20
MKJI pacTBopa o0pasiia BBOAWIHM Ha KOJOHKY (BHyTpeHHuH nuametp 4,6 mm x 25 cm, Chiralpak
IA Ne roapuoit maptun IAOOCE-KL030), snmoupyst cmecsto 40% EtOH/rentaH, O CKOPOCTBEO
1 MJI/MUH, ¥ aHAJTU3UPOBAJIU TIPU JAJIHE BOJIHBI 215 HM.

[IpenapatuBHBIN CIOCOO:

[TpubnusurensHo 266 Mr panemara pactsopsii B EtOH (4 mu) npu HarpeBannu. Beox:
2 M pactBopa obOpasua BBoxwiIM Ha KOJMOHKY (30 mm x 25 cm, Chiralpak IA Ne toBapHoi
naptun [A11321-01), smoupyst cmecero 40% EtOH/renran, co ckopocteto 30 mu/MuH, U
aHATU3UPOBAIIN NIPU JyTMHE BOJHBI 215 HM. @pakunn ¢ 17-22 MUH 0ObeANHAIN U MAPKHPOBAIH
Kak muK 1. DTOT M30Mep comep:kaj POIACTBEHHYIO NPUMECh, KOTOpas MUTPUpPOBANia BIEpPENH
n3zomepa. Ppakiun ¢ 25,5-38 MuH OObeAMHANM U MapKUpoBaIH Kak nmuk 2. OObennHEeHHbIE
(dpakuuy BbIMApUBAIN B BaKyyMe, UCIOJb3Ys POTOPHBIH HUCHAPHUTENb, & 3aTEM IEPEHOCHIIN BO

B3BCUICHHYIO KOJ'I6y JJIs1 UTOrOBOIrO aHaJin3a, Kak OITMCaHO BbIIIC OJIA aHAJTUTHYCCKOI'O criocoba.
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IIlmx 1. W3 5TOro nmka mnoJy4Wsd OTAENbHBIM 3HAHTHOMEP B BHUIE CBETJIO-XKEJITOrO
TBepaoro Bemectsa (129 mr), HO ObUTO MOKA3aHO, YTO OHO CONEPKUT MPUMECH.

ITuk 2: W3 3TOro nuka nojyymin OTAeNbHbINH SHaHTHOMEp (nmpuMep 60) B BuIE CBETIIO-
JKEJITOTO TBepAOro BemiecTna (86 mr).

JKXMC (2 Mun, MypaBbuHast kucnora): Rt = 0,73 mun, [MH]™ = 356,1.

OOpaser;, COOTBETCTBYIOIIMI MUKy 1, [JOMOJHHUTEIBHO OUHMINAIA aXHUPAJTbHOMN
npenapatusHoi BOXX:

AxupanbpHasi OUMCTKA

Obpasen pacrBopsuiu B JIMCO (6 mut). 3000 Mk BBOamn Ha koioHKy Xselect CSH C18
(150 MM x 30 MM, 5 MKM), HCIIONB3Ys CIAENYIOUINE YCIOBHs XpomaTopaduu: PacTBopurens A:
0,1% 00./00. pacTBOp MypaBBHHOH KHCJIOTHI B Boze, pactBopurenb B: 0,1% 006./06. pactBop

MYpPaBbUHOM KHCJIOTBI B ALIETOHUTPHIIE, CKOPOCTh MoToka: 40 Mi/MuH. [ paineHT: Kak OMHCaHO

HIKE!
Bpewms/mun %B | %A
0 10 90
3,5 10 90
25 30 70
32 30 70
35 99 1

DpakUMOHUPOBAHKUE OINpPENEIAd HA OCHOBAHUM CMELIEHUs] CUrHAIAa JUOMAHOW MaTPHULIbI
U Macc-cnekrpoMerpa: Y @ neTeKTUPOBaHUE. CYMMHUPOBAHHBINA CUTHAJ JJIMHBI BOJHBI OT 210 HM
b1 (o) 350 HM. MC: Waters SQ, pPEeKUM HMOHU3ALNH: YepeaoBaHUe
HIOJIO’KUTEIIbHBIA/OTPULIATENbHBIA PEXXUM 3JIEKTPOPACIIBIIICHUS], TUANa30H CKAHUPOBAHUS. OT
100 no 1000 a.e.m., Bpemsi ckanupoBaHusi: 0,5 ¢, 3anma3abiBaHue Mexny ckaHupoBaHusmu: 0,2 c.
[Toroxk u rpanueHT oOecrmeYrBad C TMOMOLIBIO JBYX HACOCOB CO CHH)KEHHOW CKOPOCTBIO
NPOMYCKaHHs Yepe3 MHXKEKTOp MpHu BBoae oOpasua. OCTaTOUHBINA MOTOK BBOIMIIM HA BXOIE B
KOJIOHKY, TaK YTO OOIIMIA MOTOK OCTABAJICS MOCTOSTHHBIM. Dpakiiui 0ObEAMHSIIN U BbICYIIUBAJIH
nponyBanueM notokom azora npu 40°C. B pesynbTaTe MONyYUIM OTAENbHBIM SHAHTHOMED 2
(mpumep 84) B Bune Oenoro TBepaoro Bemectsa (89 mr).

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,73 mun, [MH]™ = 356,1.

[pumep 61: (+/-)-1-(2-Dropoen3uia)-N3-meTua-NS-((Tpanc)-2-

MeTHJILHKJIONPONMI)-2-0KCO-1,2-TuruaponupuauH-3,3S-1ukapooxcamujg



TI'® (2,5 mn) nobGaBnsii B repMETUYHBIN (DJIAKOH JJIT MHKPOBOJHOBOTO PEAKTOpA,
conep KaIui 5-6pom-1-(2-propbensmn)-N-meTun-2-okco-1,2-quruaponupuInH-3 -
kapookcamun (150 wmr, 0,442 mmonb), auerar namnanus (4,95 mr, 0,022 mmonb), kapOOHMII
kobanbra (42,0 mr, 0,111 mmons), (+/-)-(Tpanc)-2-merunuukionponasamun (62,9 mr, 0,885
MMOJIb, IMEETCsI B TIpOAaske, Hampumep, oT komnanuu Fluorochem), Xantphos (12,80 mr, 0,022
mMmoiib) 1 DMAP (162 wmr, 1,327 mmonb). Peakimionnyro cmech HarpeBaiu 1o 80°C B TeueHue
40 MHH MHKPOBOJIHOBBIM OOJydeHHEM. PEakIMOHHYIO CMeCh JONOJHHUTEIbHO HArpeBaj a0
80°C B TeueHue 35 MUH MUKPOBOJHOBBIM OOJIydeHHEM. PEaKIMOHHYIO CMeCh pacrpenessuia
Meskay stuinaneratoM (20 mur) u Bogoi (20 mit), BOAHBIH CIIOH SKCTParupoBalii 3TUJIALETaToM (2
X 20 MJ1), 1 OpraHMYECKHH CJIOW MPOMBIBAIX BOAOoH (2 X 20 Mi1) U pacTBOPOM XJIOPHIA HATPHUS
(20 mut). DtoT cioli mpornyckanu yepe3 ruapoGoOHyr0 GpUTTY, U PAaCTBOPUTENb yIAISUTH TPU
MOHI)KEHHOM JiaBJieHuH. [lonydeHHOe B pe3ysbTaTe OpaHKeBoe Macio pactsopsii B XM u
ounmanu (em-xpomarorpadueii, UCHONb3yst KOJIOHKY 25 r cunmkarensi Biotage SNAP wu
rpanueHt 10-100% mmxnorekcan/atunanerar. @pakimu oObeANHAIM, PACTBOPUTEND YAAJSUIN B
Bakyyme, u mpoaykr pacteopsuin B cmecu JIMCO:meranon (1:1) and oummamn MDAP
(MypaBbMHast KHCIOTa). @Ppakuuy, coaepikaliue MPOAYKT, OOBEAMHSUIM, M PAaCTBOPHUTENb
yJaJISUTH TP TIOHM>KEHHOM J1aBieHuu. [IpoaykT octaBisiim Ha 2 4 AJ1s1 BBICYLIMBAHUS B BAKyyMe
¢ mnonyueHueMm 1-(2-propOensmn)-N3-meTn-N5-((TpaHC)-2-MeTHIUKIONPONUI)-2-0kco-1,2-
OUTUAPONUPUANH-3,5-nuKapookcamuna (60,2 mr, 0,168 mmonb, Beixox 38,1%) B Bume Oenoro
TBEPJOTO BEIIECTBA.

JKXMC (2 Mun, MypaBbuHast kuciora): Rt = 0,91 mun, [MH]™ = 358, 1.

IIpumep 62: S-Bpom-1-((6-MeTokcunupuaAMH-3-UI)MeTHI)-N-MeTHI-2-0KCO-1,2-

AUTHAPONHPHANH-3-KapOoKcaMu

O NH
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5-bpom-1-((6-MeToKCUIUPUINH-3-1T)METHIT)-N-MeTHII-2-0KCO- |, 2- TuruagponupuInH-3-
kapOoxcamun (150 mr, 0,426 mmonb), kapbonun kobaneta (36,4 mr, 0,106 mmons), DMAP (104

mr, 0,852 mmonn), anerat nayutagus (I1I) (4,78 mr, 0,021 mmodnb), nukionponaHamuH (24,32 mr,
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0,426 mmonb) u Xantphos (12,32 mr, 0,021 mmonb) nodaBisiiu BO (piakoH A1 MUKPOBOJIHOBOTO
peakropa. @IakoH repMeTUYHO 3akpbiBaiy, Aodasmsm TI'® (3,3 M), U pEaKIMOHHYIO CMECh
HarpeBali B MHKPOBOJHOBOM peakTope Biotage Initiator mpu 80°C B Teuenne 30 MuH.
ITonyueHHy0 B pe3ynbTare cMech pa3OaBisiin Boaoil (20 M) U SKCTParupoBaM STHUIALIETATOM
(20 mu1). OpraHuuecKuil €0 BBICYLIMBAIHM, KOHLEHTPUPOBAIN B BakyyMe u ounmanu MDAP
(Bbicokmii pH), Hamexamue ¢Qpakiuu OOBEAVHSIN W KOHLEHTPHPOBAIHM B BaKyyMe.
[Tony4yeHHbIit B pe3yibTrare mpoaykT BHOocuIn B JIXM u ounianu xpomartorpadueii Ha Biotage
Isolera ¢ 10 r cumukarenss SNAP, wucnonb3ys rpagueHT 0—-60% MMKIOT€KCaH/3TUIALIETAT.
@paxuun, conepkaiye IPoayKT, OOBENUHSIIN U KOHLEHTPUPOBAIH B BaKyyMe C MOJyYEeHHEM
npoxaykra (64 mr) B Bue O€JIoro TBepAOro BeUeCTBa.

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 0,72 mun, [MH]™ = 357,1

IIpumep 63: (+/-)1-2-Prop-S-meTnadensuna)-N3-meruia-NS-((Tpauc)-2-

METHJILHKJIOMPONMJI)-2-0KCO-1,2-nuruaponupuauH-3,3S-nukapooxcamujg

5-bpom-1-(2-¢pTop-5-mernndensmn)-N-meTun-2-okco-1,2-quruaponupuaut-3-
kapookcamup (150 mr, 0,425 mmon), kapOoHmI kobanbTa (36,3 mr, 0,106 mmons), DMAP (104
mr, 0,849 wmmonb), auerar namwtagus (II) (4,77 wmr, 0,021 wmmomnb), (+/-)-(Tpanc)-2-
metmnukonpornanamut (30,2 mr, 0,425 MMOJb, UMEETCsI B MIPOJaxe, HaIpuMep, OT KOMITAHUU
UkrOrgSynthesis Ltd.) u Xantphos (12,29 wmr, 0,021 mwmoab) noGaisuin BO (JIaKoH JIs
MHKPOBOJIHOBOTO peakTtopa. PaakoH repMeTudHo 3akpbiBaiu, nodasmsu TI'® (3,3 mi), u
PEaKIMOHHYIO CMECh HArpeBald B MHMKPOBOJHOBOM peaktope Biotage Initiator mpu 80°C B
teuenne 30 wmmH. IlonmydyenHyro B pesynbraTe cmech pasbaemsuin Bomoit (20 mu) wm
sKcTparupoBain sTinaneratoM (20 mr). OpraHu4eckuii CJIOH BBICYIIUBAIH, KOHLIEHTPUPOBAIN
B BakyyMe u ounmanu MDAP (Beicokuii pH). @paxnum, conepkamue NpoayKT, OObeIUHIIN U
KOHLIGHTPUPOBAJINA B BaKyyMe C TOJyYE€HHEM MpOoAYyKTa (67 Mr) B BUIE€ KOPUYHEBOTO TBEPIOTO
BEIIIEeCTBA.

KXMC (2 mun, MmypaBbuHas kuciora): Rt = 0,99 mun, MH+=372.1.

IIpumep 64: 1-bBen3un-N5S-((1R,2R)-2-3ruanuxaonponui)-N3-meTuia-2-okco-1,2-
AUTHAPONHUPUANH-3,S-AUKapOoKcaMuUg

H
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IIpumep 65: 1-ben3sna-N5-((1S,25)-2-3tunnukaonponuna)-N3-meTuia-2-okco-1,2-
AUTHAPONHUPUANH-3,S-AUKaApOoKcaMu
I |
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1-ben3nn-NS-(((+/-)-Tpanc)-2-s3rrnuuknonponui )-N3-metui-2-okco- 1,2-
OUTUAPONTUPUANH-3,5-1uKapOokcamuy (Hanpumep, npumep 48, npubmusurensHo 148 wr)
MOJIBEPTaji XUPAJIbHOMY pa3/IeeHHIO!

Ananmutuueckuii crocoo:

[Tpubmmsurensro 0,5 mr pauemara pactsopsuii B 50% EtOH/rentan (1 mu). Beox: 20
MKJI pacTBOpa oOpasiia BBOIMIN HAa KOJIOHKY (BHYTpeHHHI auamerp 4,6 mm x 25 cm, Chiralcel
OJ-H Ne Toapnoii maptun OJHOCE-QLOSS), smoupys cmeceto 15% EtOH/renran, co
CKOPOCTBIO 1 MIJI/MUH, U aHATU3UPOBAIIU TIPH JIJIMHE BOJHBI 215 HM.

IIpenapatuBHBIH CIOCO0:

ITpubmusurensHo 144 mr panemara pactsopsiiu B EtOH (3 mur) npu HarpeBannu. Bsox:
1,5 ma pactBOpa 0Opasua BBOAUIHN Ha KOJNOHKY (2 cM X 25 cM, Chiralcel OJ Ne roBapHoit mapTun
0JO0CJ-PD002), smoupyst cmeceto 15% FEtOH/renran, co ckopocteio 15 mi/muH, U
aHAJIM3UPOBAIN NPHU JUTMHE BOJNHBI 215 HM. @pakunu ¢ 8—11 MuH 0OBEAMHSIN U MaPKHPOBAIN
KaKk muk 1, ¢ppakumu ¢ 11-13 MuH 0OBeAMHSIN U MapKUPOBAIHM KaK CMEIIaHHble, (pPaKmuu C
MOMeHTa BpeMeHH 13-20 MuH OObeAMHSIM M MapKUpoBadu kKak mnuk 2. OObenTuHEHHbIE
CMeLIaHHble (pPAKUMK BHIMAPUBAIA B BaKyyMe M 0OpalaThiBAJId TOBTOPHO, HCHOJB3YS
OTHMCAHHBIH BBIIIE MPEMAPATUBHBIN CIIOCO0.

B pesynbrare nmonyunian sHantuomep 1 (mpumep 64) B BUiE CBETJIO-JKENTOTO TBEPIOTO
BemiecTna (67 mr).

JKXMC (2 Mun, MypaBbuHast Kucinota): Rt = 0,99 mun, [MH]™ = 354,1.

B pesynbrare nmonyunian sHaHTHOMEDP 2 (IpuMep 65) B BUAE CBETJIO-JKENTOTO TBEPIOTO
BeriecTna (65 mr).

JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 0,99 mun, [MH]™ = 354,1.

IIpumep 66: 1-((1H-unpoa-7-ua)merni)-NS-nuknonponui-N3-meruia-2-okco-1,2-

AUTHAPONHPUANH-3,S-AUKapOoKcaMug
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K pactBopy NS-mmknonponmin-N3-merui-2-okco-1-((1-ro3un-1H-unnon-7-nn)merun)-
1,2-pgurupponupunun-3,5-nukapookcamuna (124 wmr, 0,120 mmonb) B cmecu metanona (399
M) u TI'® (797 mkin) nmepememmBanu B arMocdepe a3oTa MpU KT, AOOABISIIM TBEPbIHA
kapOonat nesus (117 mr, 0,359 MMonb) 3a onuH pa3. PeakimoHHYI0 CMeCh NepeMEeLIHBaIU MPU
70°C B Teuenue | 4. PeakIMOHHYIO CMeCh KOHLEHTPHPOBAJIHM B BaKyyMe, IIOCJE Yero
pacTBopsui B cMecH auxiopmerana (20 mur) u Bons! (15 mu). Bopnyro ¢asy nonkucisum 2 M
HCI (1 mn) u sxcrparupoBanmu auxiopmeranoM (5 x 10 mu). OObeOUHEHHBIE OPTaHUYECKHe
BEIECTBA BHICYIINBAJIN MPOIMYCKaHNUEM depe3 ruipooOHy0 (GPHUTTY U BHINAPUBAIHM B BaKyyMe
C TOJlydeHHEeM HeouuleHHoro nponykta (99 mr). Obpasen pacrBopsiin B cmecu MeOH/IMCO
(1 mi, 1:1) u ounmanun MDAP (mypaBpuHas kuciora). PacTBopuTeNnp BBICYIINBAIH B MOTOKE
a30Ta ¢ moyiydeHueM Oejioro TBepaoro Bemectsa (55 mr). Obpasen pactBopsiia B 9 mut JIMCO.
3000 mxn BBomuiu Ha kosoHKy CSH CI8 150 x 30 MM, 5 MKM, HUCMONB3Yysl MEPEUUCITICHHBIC
HIDKe ycnoBust Xxpomaropadun: PactBopurens A: 0,1% T®Y B Bone, pacrBoputens B: 0,1%

T®VY B aueroHuTpHIe, CKOPOCTh MOTOKA: 40 MI/MHH. ['paueHT: Kak OMucaHO HIDKE:

Bpems/Mun | % B [ % A
0 20 80
3,5 20 80
25 40 60
32 40 60
35 99 1

DpakLMOHUPOBAHKE OIpPENeAd HA OCHOBAHUM CMELIEHUsl CUTHAIA JUOJAHONW MaTpPULbI
U Macc-criekTpoMerpa: Y@ neTeKTUPOBaHUE. CYMMHUPOBAHHBIN CUTHAJ JJIMHBI BOJIHBI OT 210 HM
no 350 mm. MC: Waters ZQ, pexxuM HOHM3AaLMU: TOJOXKUTEIbHOE BJIEKTPOpACIbUICHNUE,
nuana3oH ckanuposaHus: ot 100 go 1000 a.e.m., Bpems ckanupoBanus: 0,5 ¢, 3ama3abIBaHue
Mexay ckanupoaHusMu: 0,2 ¢. IToTok u rpagneHT 00ecreYnBaIy ¢ MOMOIIBIO IBYX HACOCOB CO
CHIDKEHHOH CKOPOCTBIO MPOMYCKaHMS Yepe3 MHKEKTOp Npu BBoae obpasua. OCcTaTouHbIH MOTOK
BBOIWJIM Ha BXOJE€ B KOJIOHKY, TaK YTO OOIIMH IOTOK OCTaBaJCsA IMOCTOSHHBIM. Ppakimu
OObENUHSIM M BBICYLIMBAJIM TMPOAYBaHWEM TOTOKOM azora npu 40°C ¢ monydeHueM nByX
00pa3LoB, BCe eIle CONepIKaIluX MPHMECH.

obpazent 1 = 11,8 mr (uucrora: 80%), oOpazen 2 = 57 mr (uucrora: 83%).

Otu obOpasupl, comeprkamue MPUMECH, CHOBAa OOBEAWHSUIA W OYHINAIA XUPATBHOU

npenapartusHoi BOXX:
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AHanmuTHyeckui crnoco0:

ITpubmusurensuo 0,5 mr oOpasma pactBopsiin B 50% EtOH/rentan (1 mu). 20 Mk
BBOJIWIM Ha KOJIOHKY (BHYTpeHHuil auamerp kojoHku 4,6 mm x 25 cm Chiralpak IC, Ne
tosaproii naptuu ICOOCE-OGO021), kotopyto smoupoanu cmechio 40% EtOH (¢ nobasnennem
0,2% wm30mponuIaMuHa)/TenTaH, CKOPOCTh MOTOKA = 1,0 MJI/MUH, IJIMHA BOJIHBI A€TEKTHPOBAHUS
=215 um, 4. Ref 550, 100

[IpenapatuBHbIN CIOCOO:

[MpubnusurenpbHo 68 mr obpasua pacteopsuii B EtOH (4 wmi). BBoa: Ha KOJNOHKY
BBOIMIM 2 M pactBopa (kosorka: 30 mm x 25 cm Chiralpak, Ne toBapHo#i maptuu IC10028-01),
kotopyro amoupoBain 40% EtOH (¢ nobasnenmem 0,2% wusonmponuiamuHa)/rentan  (C
nobasiennem 0,2% W30MPONUIAMHHA), CKOPOCTh moToka = 30 MJI/MUH, IJIMHA BOJIHBI
nerexktupoBanus 215 M, 4. Ref 550, 100. OOmee uncio BBomoB = 2. @pakuuu ¢ 10-11 mun
OOBEIUHSIN U MapKUpOBaIX Kak MUK 1. ®pakuuu ¢ 15-18 MuH 0OBenUHANM U MapKHPOBAIH
kak mnuk 2. OObennHeHHbIE (PAKIMM BBIMAPUBAIN B BAaKyyMe, HCIOJNb3YS POTOPHBIH
UCTIAPHUTENb, & 3aTE€M NMEPEHOCHIIN BO B3BELICHHYIO KOJIOY IJI UTOTOBOTO aHAJN3a, KaK OMHCAHO
BBIIIE JJIsI aHAJTUTHYECKOTO criocoda. JXKemaemblii MPOAYKT MHUKa 2 JOMOITHATEIBHO BBICYITUBAJIH
B Bakyyme ¢ nonyderueM |-((1H-unpon-7-mn)metin)-NS-muknonponui-N3-meTun-2-okco-1,2-
auruaponupuans-3,5-qukapookcamuna (18,8 mr, 0,049 mmons, Beixox 41,0%) B Bune Oenoro
TBEPJIOTO BEIIECTBA.

JKXMC (2 Mun, MypasbuHast kucnora): Rt = 0,90 mun, [MH]™ = 365,1.

Ipumep 67: 1-((1H-ungon-4-wia)merni)-NS-uuknonponui-N3-merun-2-okco-1,2-

AUTHAPONHUPUANH-3,S-AUKaApOoOKCAMUT

K pactBopy NS-umknonponun-N3-merui-2-okco-1-((1-ro3un-1H-uanon-4-um)merin)-
1,2-guruppormpunus-3,5-qukapookcamuna (208 mr, 0,160 mmonb) B cmecn Mmeranona (535
M) u TT'® (1,070 mu) mepememaHHOMY B atMocepe a3oTa MpU KT, AOOABISUIM TBEPIbIHA
kapOonat nesus (157 mr, 0,481 MMmonb) 3a onuH pa3. PeakimoHHYI0 cMech NepeMEeLINBaIu PU
KT B TeueHue 40 mMuH. TemnepaTtypy nosbiuaiu 10 70°C, u mepemelinBaHus NMPOAOJIKAIN B
TeyeHne | 4. PeakumoHHYIO CMechb KOHLIEHTPUPOBAIM B BAaKyyMe, M OCTATOK PAaCTBOPSUIM B
cmecu Boabl (15 mim) u auxnopmerana (10 mi). BoxHbIi ciioii 3KCTparupoBaiu AUXJIOPMETAHOM

(8 x 10 mu), u oObenUHEHHBIE OPraHMYECKHE BEINECTBA BBICYLIMBAIM MPOMYCKAHHEM uepe3
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ruapodobuHyro ¢purty u Bemmapusainu B Bakyyme. JKXMC BbIsiBHUIa OCTATOYHBIN NMPOAYKT B
BonHOHN (haze, xortopyro moxkucisii 2 M HCl (1 mi) U IOMOJHUTENBHO 3KCTParupoOBaJIH
muxiaopmeranoM (3 x 10 mu). OObenuHEHHBIE OpPraHWYECKHE BELIECTBA BBICYIINBAJIH
npornycKaHueM uepe3 ruapodoOHyro GpUTTy 1 BeIIapUBaIu B BakyyMe. HeounineHHslil ocTaTok
(136 mMr) moxBepraau OYMCTKE XUPATbHON XpoMaTorpadueit.

AHanuTHYECKHH crocod:

[Mpubmuszurensuo 0,5 Mr obpasua pacteopsuin B 50% EtOH/rentan (1 mur). Ha xononky
O 20 MKJ (KOJOHKA: BHyTpeHHHH nuamerp 4,6 mm x 25 cm Chiralpak IC, Ne ToBapHoii
naptin  [COOCE-OGO021) wu  osmoumpoBaim  40% EtOH (¢ nmobaBnenmem  0,2%
M30MPOIHIAMUHA)/ TeNTaH, CKOPOCTh MOTOKa = 1,0 MJI/MUH, JUIMHA BOJHBI AETEKTUPOBAHHS =
215 um, 4. Ref 550, 100

[IpenapaTtuBHBIN CIOCOO:

[Mpubmmsurensuo 135 mr obpasua pactBopsuim B EtOH (5 min) mpu HarpeBanmu u
uenrpugyruposanu. Beox: Ha xononky BBommimu 2,5 mu pactBopa (kosoHka: 30 MM X 25 cMm
Chiralpak, Ne ToBapnoit maptim I1C10028-01), xotopyro osmomposamun 40% EtOH (c
nobasieanem 0,2% wu3onponwiamuHa)/rentad (¢ goOasiennem 0,2% W30MpONMUIIAMIHA),
cKopocTh noToka = 30 MuI/MUH, JJIMHA BOJHBI AeTekTupoBanus 215 uM, 4. Ref 550, 100. Obmee
qrcio BBOAOB = 2. @pakuuu ¢ 9,5-10,5 MuH 00BEIUHANN U MAPKUPOBAIU Kak MUk 1. @pakuuun
¢ 12,5-14 muH 00BeUHSIN U MapKUPOBaNU Kak MUK 2. OObenuHeHHble (PaKIMK BbIMAPUBAIHU B
BAKyyMe, UCIOJIb3Ysl POTOPHBIN NCIIAPHUTENb, a 3aTeM MEPEeHOCHIIN BO B3BEIUIEHHYIO KOJIOY IS
UTOTOBOTO aHANM3a, KaK OMMCAHO BBIME I aHAIUTHYEeCKoro cnocoba. ITukx 2 mpeacrasisin
co0o¥ keaeMblii IPOIYKT, KOTOPBIH BBICYLIMBAIN B Bakyyme ¢ nonydeHuem 1-((1H-unmon-4-
wi)MeTn)-NS-muknonponui-N3 -MeTui-2-0kco- 1, 2-muruaponupuauH-3, S-nukapookcamuaa
(52,8 mr, 0,138 mmoib, Beixon 86%) B Bue 0€10ro TBEPAOTO BEIIECTRA.

JKXMC (2 MuH, MypaBbuHast kuciora): Rt = 0,79 mun, [MH]™ = 365,1.

Ipumep 68: 1-(3-Xnop6en3un)-NS-uuxiaonponua-N3-metuni-2-oxco-1,2-

AUTHAPONHPUANH-3,S-AUKapOoKcaMug

5-bpom-1-(3-xnopbensuin)-N-meTun-2-okco-1,2-purunponupuans-3-kapookcamuyn (220
mr, 0,619 mmons), kapbonmt kodansra (52,9 mr, 0,155 mmons), DMAP (151 mr, 1,237 mmonb),

anerar najutagusi (II) (6,94 mr, 0,031 mmons), uuknonponasamud (0,044 mu, 0,619 mMMmonb) u
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Xantphos (17,90 mr, 0,031 mmonb) mobaBisuin BO (PJIAKOH IUJII MHKPOBOJIHOBOTO PEAKTOpA.
DnakoH repMeTUYHO 3akpbiBany, nodasnsaan TT'® (3 mit), U peakIMOHHYI0 CMECh HarpeBajii B
MHUKpPOBOJHOBOM peaktope Biotage Initiator mpu 80°C B Teuenue 30 muH. IlomydeHnnyro B
pesynprate cmech pazOamisiim Bomoil (20 mu1) M SKCTparupoBanu sTwianeratoMm (20 o).
Opranudeckuii cIoi BBICYIINBAJIM, KOHLEHTPUPOBAIN B BakyyMe U ounianu MDAP (Bbicokuii
pH). ®paxuum, conmepkamue NPOAYKT, OOBEAMHSIM M KOHLEHTPHUPOBAIM B BaKyyMe C
nosiydeHueM nponykra (81 Mr) B Buze 6e10ro TBEpAOro BEIeCTRa.

JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,92 mun, [MH]™ = 360,0.

IIpumepsr  69-74:  MaTpuunblii  cuHTe3 amugoB  1-(3-meTniadeH3u)-5S-

(MeTHaKapOamMon)-6-0Kkco-1,6-TurnaApONUpPUIAHH-3-KAPOOHOBOI KHCJIOTHI

MoHomepel
Macca Ob6vem
ITpnmve
pNe HasBanue pearenra Crpykrypa MM peareHra | pearcHra | MMOJIb
] (r) ()
- - «NH
69 pau-Tparc-2 par- W‘ 2 45,08 00085 - 0.120
MCTHIIIHKJIOMPONTAHAMHWH
HyN
70 2-IUKJIOTPONTHIITAHAMUH 2 \ <] 85,15 0,0102 - 0,120
NHBoc
mpem-0yTHiI-(6-
71 amuHOCTIHpO|3.3]rentan-2- 226,32 0,016 - 0,071
uinkapdamar
ap H>N
3-¢ropuuxioOy TaHAMHHA F
72 THAPOXTOPHA J:r Hol | 12557 | 00151 ; 0.120
H;N
2-(3TOKCHMETHII)- K
73 LHUKJIOMPOTIAHAMHH /A\/O 101,15 0,0121 - 0,120
HoN
(2-aMUHOUHUKIIOTIPOTIHLIT) -
74 METAHON /A\/OH 87.12 0,0105 - 0,120
HoN

K  ucxomnomy  pactBOpy 1-(3-meTunbensmn)-5-(Mmerunkapdbamon)-6-okco-1,6-
IUTUAPOTIUPUANH-3-kapOoroBoi kuciotsl (300 mr, 1,0 mmons) 1 HATU (380 wmr, 1,0 Mmonb),
pactBoperHbIM B JIM® (5 mi), nobasisuiu DIPEA (520 Mk, 3,0 MMoib). CMech BCTpSIXMBAITH U
oOpabaTrbIBau yJIBTPa3BYKOM, YTOOBI MOMOYb AHUcCHeprupoBaHuio. Ammksoty (0,5 mu) 3ToM
cMecu no0aBisuM K cooTBercTByromeMmy amuHy (0,12 Mmonb) BO (uiakoHe, KOTOpBIHA
BIIOCJIEZICTBHM T'€PMETUYHO 3aKpbiBaju. IIprMedaHue: K peakHMOHHONH CMeCH, COAepiKallen

MOHOMEPHBII aMUH, UCIIOJIb3YEMBIH JIS TONYyUeHUs pumepa 72, n100aBIsId AOMOJTHUTEIBHOE
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konuuectBo DIPEA (50 mxun, 0,286 mmonb). Kaxnblil (piakoH BCTpSXUBANH, IOCIE YEro
OCTaBJISUIA CTOSITh IPU KT B TedueHue 18 4. [IpuMeuaHue: Kk peakuuOHHON CMECH, COAEep Kallen
MOHOMEPHBII aMUH, UCIIOJIb3YEMBIH IS MOoNydeHus: npumepa 71, 1o0aBIsiy AOMOIHUTENBHOE
xonudectso HATU (0,038 r, 0,100 mmonb) u DIPEA (0,052 mu1, 0,300 MMOJTB), TIOCIIE YEro 3Ty
CMECh OCTaBJBSUTH CTOSITh NPU KOMHATHOH Temmeparype B Tedenue 1 4. OOpasupl BBOAWIN Ha
KOJIOHKY B 3ToM BHe U ouninand MDAP (Bbicokuii pH). PacTBopuTens BbICyIIUBAIU B TIOTOKE
a30Ta B TapeJb4aToOM armnapare JJsl MPOAYBAHUS C TMOJy4eHHEM TpeOyeMbIX MPOAYKTOB. bbuio
OIIPEAEJIEHO, YTO B TNPOAYKTE, OOpPa30BAaHHOM M3 MOHOMEPHOIO aMHHA, HCIIOJIB3YyEeMOrO IS
NOJIy4eHus1 mpuMepa 69, Bce eme MPUCYTCTBYIOT MPUMECH, IMO3TOMY €ro MepeOUrIIaIn MyTeM
pactBopernss B cmecu MeOH:JIMCO (1 wmn, 1:1) u ounctku MDAP (Bbicokuii pH).
PacTBopurens BrImapuBaiM B MOTOKE a30Ta C MOJydyeHHEeM Tpedyemoro mpoaykra. IIpoaykr,
0o0pa3oBaHHBII W3 MOHOMEPHOTO AaMHHA, HCIONb3YEMOro ISl MOJyueHHs mnpumepa 71,
pacteopsuin B JIXM (0,5 mi), nobasmsumu TOY (0,5 mun), pnakoH 3aKpbIBaIM KPBILIKOW H
oOpabaTbIBasiu yIBTPa3BYKOM, YTOOBI TOMOYB AUCTIEPTHPOBaHNI0. CMECh OCTABIISUIA CTOSATh TIPH
KT Ha 2 4, a 3aTeM pactBoputend yaamsum. Octatok nmoBTopHo pacteopsuii B MeOH (0,5 M) u
HAHOCWIHN Ha BXxoze kKaptpumxka aimst TPD SCX-2 (100 mr, npeaBapuTeIbHO KOHANLIMOHUPOBAH
MeOH (1 mn)). Kaptpumx smouposanu onoaHUTeNbHBIM KonmndectBoM MeOH (1 mi), a 3atem
2 M NH3/MeOH (1 mu). PacTBopuTens BbICYIINBAIN B TIOTOKE a30Ta B IUNIACTUHYATOM arnapare
IJIs1 IPOAYBAHUS C TOJTy4eHHEM TPpeOyeMbIX POAYKTOB, IPUBEIACHHBIX B TAOIHULIE HIKE.

ITpumepsl

[Tpnu

Mep
Ne

Hazsanue

Crpykrypa

Macca

(vr)

Brixoxn
(%)

[MH]

Rt (mun)*

69

par-N3-metun-1-(3-
MeTHAOCH3MT)-N3-
((IR,2R)-2-
METHILMKIIOTTPOIIIT )-2 -
okco-1,2-
JUTHAPOTTUPHUINH-3,5-
JUKAPOOKCAMHUT

Z i,
- {

3,7

7,9

354

0,94

>

70

N5-(2-
LUKTONPOIIISTHA)-N3-
meTui-1-(3-
MCTHIOCH3MIT)-2-0KCO-
1,2-muruaponupuanH-
3,5-aukapOokcamMu g

NH

13,6

>

28

368

1,00

>
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N5-(6-

H
/N
amuHOCTIHPO[ 3.3 |renran o o
71 | 2-mm)N3-vietnn-1-(3- /Q \
m)-N3-mein-1 N, 12,7 40 409 0.58
METHIIOCH3HUIT)-2-0KCO- NH

1,2-nuruaponupuaus- o]
3,5-auxapOokcamun

N5-(3-
broprpkIo0y THIT)-N3- /H o r
7 meTmit-1-(3- oir
METHIIOCH3HIT)-2-0KCO- /Q/N N ¢ 20,8 42 372 0,92
1,2-muruaponupu auH- = NH
3,5-nukapOokcaMuz o

N5-(2-
STOKCHIMKIIOTPOTIHI)- A
73 N3-metmi-1-(3- o o s
MCTHIOCH3HIT)-2-0KCO- /QN N V" 20,9 41 384 0,92
1.2-purnaponmpuanH- N, -NH

3,5-aukapOokcamMu o

N5-(2-
(THAPOKCHUME THIT ) LIUKJIO R
nporm)-N3-meTm-1- o ° OH
74 (3-meTunbOeH3m)-2- /Q/N N V) 1.5 )3 370 0.77
okco-1,2- “N_NH
JUTUIPONUPUANH-3,5- o
JUKapOOKCaMU

* Bee XKXMC mpoBOAMIIH, UCIIONB3Ys 2 MUH C MyPaBbUHOW KHCIIOTOH.

Ipumepsr 75-79: Marpuunbiii cuaTe3 amuaos (R)-5-(Merunkap6amon)-6-oxco-1-
(1-penndTHI)-1,6-AUrHAPONUPUAHH-3-KAPOOHOBOI KHCJIOTHI

K  wucxomaomy pacrBopy (R)-5-(merunkapOamonn)-6-okco-1-(1-penmmtn)-1,6-
OUTUAPOTIUPUANH-3-KapOoHOBO# kucioTel (30 mr, 0,1 mmons) 1 HATU (380 mr) B IM® (5 M)
nobasnsiim DIPEA (520 mki). Cmech BCTpsixuBaidn U 00palaThiBaNN YIBTPa3BYKOM, YTOOBI
noMoub aucreprupoanuto. Cmeck nenmunn Ha aiaukBoThl (0,5 Mit), KOTOphIe HOOABISUM K
NpeABapUTEIHbHO TMPUTOTOBJIEHHBIM HaBeckaM cepun amMuHOB (0,100 mMmonb) BO (hrakoHax
MHUKPOHHOTO 0OBeMa. DTHU (PJIaKOHBI 3aKPbIBAJIN KPBIIKON, BCTPSIXUBAIN U OCTABISUIA CTOSITH
npu kT Ha 18 u. OOpasupl ounmanu MDAP (Beicokmit pH). PactBopurens BeICYyIIMBaNU B
MOTOKE a30Ta ¢ MOJy4eHHueM TpeOyeMbIx MpoaykToB. Jist mpumepa 75 K peakIMOHHOW CMECH

nobasnsinm gononHUTenbHOE KoanmuecTso DIPEA (50 mxu) nmocne nodasnenus DIPEA.
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O6BeM
Hpmvep Hassanue pearenra Crpyxrypa MM Macca €arcHTa | MMOJb
Ne P PYKIYP pearenra (1) P
(M)
HoN
75 3-ropuHKIOby TaRAMHKA H HCl | 12557 0015 ; 0.100
THAPOXJIOPHUS
F
76 2-MUKJIOMPONHISTAHAMUH HoN /\/A 85,15 0,010 - 0,100
2
>—0
77 pan-2-3TOKCHIUKIIOPOTIAHAMHH 101,15 0,012 - 0,100
HoN
OH
78 pau-(2- 87.12 0,010 - 0.100
AMUHOIHKJIONPOMHUI)METAHO
H,N
+ Yo _2 - mi
79 (+/-)-(rparc) 71,12 0,007 0.100
METHIIHKIOMPOTIAHAMHH H,N
ITpumep Macca | Bexox | [MH] Rt
Ne Haszpanue Crpyxrypa (ur) %) n (M)I/IH
H
—N
(R)-N5-(3-(propruk o0y Tri)-
N3-mernn-2-oxco-1-(1- 0
75 (peHmmTI)-1,2- N 11 26,7 371,9 | 0,91
JUTHAPONHPHIUH-3,5- —N o
JTHKAPOOKCAMHET 3 NH
O
H
(R)-N5-(2- —N_o
TUKTOMPOTHISTHI)-N3 - Ie)
76 MeTHII-2-0KC0-1-(1- N 22.4 549 | 3680 | 0.99
(peHmmTHT)-1,2- N
JUTHAPOTIHPHINH-3,5- B = NH
JHKAPOOKCAMUTT =
0
H
—N o
N5-(2-3TOKCUITUKIOTIPOTIILT)- 0 //
N3-merun-2-okco-1-((R)-1- N (o]
77 (permmTI)-1,2- N >7 20,8 48,8 383,9 | 0,90
JUTHAPONMUPUIUH-3,5- 5 = NH
JHKAPOOKCAMUTT d
H
N5-(2- —N_o
OH
(THAPOKCHUMETUIT) IUKJIOTIPOTIH 0}
73 1)-N3-merun-2-okco-1-((R)-1- R N 32 78 369.9 | 0.75
(permmTH)-1,2- N —
JTMCHIPOIIMPUIHH-3, 5~ S NH
JHKApOOKCaMuUs (0]
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N

19,6 49.9 354,0 | 0,92
JUTUIPOTHPUANH-3,5-
JUKapOOKcaMun

Z

H

H
—N o
N3-merun-N5-((tpauc)-2- o)
METH/ILHKJIONPOIIIT)-2-0KCO- N
79 1-((R)-1-permmsTun)-1,2- N
N —
o

Bce XKXMC nmpoBonuiu, UCTIONb3Ysl CrIocod ¢ MypaBbHHOM KHCIOTOH B TEUSHHE 2 MUH.
Ipumep 80: NS-nukaonponuia-N3-merni-2-oxco-1-((2,3,4,5-rerparuapo-1H-

oenzo[d]azennn-7-un)mernn)-1,2-gurugponupuanH-3,5-THKAPOOKCAMHUIA THAPOXJIOPHUL

HCI

mpem-bytnn-7-((5-(unknonponmikapOamon)-3 -(MeTHIKapOaMOT )-2-OKCOTTUPUIIH-
1(2H)-um)merun)-4,5-nurunpo-1H-6en3o[ d]azenun-3(2H)-kapbokcunar (100 mr, 0,202 mMmoub)
u TOY (1 v, 12,98 mmonp) nepememuBanu npu kT B AXM (4 mi) B Teuenue 30 MuH.
PeaknnoHHy0 cMeCh KOHLEHTPUPOBAIN U HAHOCHIN Ha KapTpuk ¢ S v SCX (mpeasaputenbHO
koHpuroHnposanHbeiii MeOH) u samounposamn MeOH (20 mi), a 3atem 2 M NH3 8 MeOH (20
Mi). AMMHauHble (PAKIMH, COAEpKAIIUE NPONYKT, OOBEOUHSUIM U KOHLEHTPHPOBAIH C
nosiyueHueM 79 Mr OecIBEeTHOro macjia. JTO BELIECTBO NOMOJHUTENbHO ouuinanru MDAP
(MypaBbuHasi kucnora). Hagnexamue ¢paxmuu pacnpenensiu mexay JAXM (30 mu) u Hac.
pactBopoM OukapOoHaTta Hatpus (30 mut), BogHbIi cio skcTparuposain XM (2 x 30 mu) u
JOTMOJHUTENBHO SKcTparupoBaiu 5% MeOH B /IXM (3 x 30 mu), oObeiMHEHHBIE OpraHUYECKUe
CJIOM BBICYLIMBAJIN Hax ruapodoOHOI (pUTTOH M KOHIEHTPUPOBa M C monydeHuem 104 mr
6esoro TBEPIOro BEIeCTBA. DTO BELIECTBO AOMOJHUTENbHO ouninamu MDAP (Beicokmii pH).
Hapnexxamue ¢pakuuy KOHIEHTPUPOBAIU € MojgydeHueM NS-IHuKIonponui-N3-MeTHi-2-0KCco-
1-((2,3,4,5-rerparunpo- 1 H-6en30[ d]azenun-7-mn)mernn)-1,2-gurugponupuaus-3,S-
nukapookcamuaa (44 mr, 0,100 mmonb, Beixon 49,7%) B Buae OeCIBETHOrO Macja. ITO Maclio
pactBopsuiu B MeOH (1 mu) u goGasmsuin 1 M HCl B nustunosom sdupe (0,11 mm, 0,110
MMOJIB), 1 oOpasel mpoaAyBajH ¢ monydeHueM NS-nuknonponmi-N3-merun-2-okco-1-((2,3,4,5-
terparunpo-1H-6en3o[d]azenun-7-nn)mernn)-1,2-nurunaponupuaun-3, S-nukapOokcamMuaa
rugpoxyopuna (42 mr, 0,088 mmob, Beixon 43,4%) B BUIE OPaHIKEBOTO TBEPIOTO BEIECTBA

YXXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,46 mun, [MH]™ = 395.
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IIpumep 81: 1-Ben3na-N5-(2-((uuc)-4-rugpoKCHIUKIOIeKCHII)ITHI)-N3-MeTnJI-2-
oKco-1,2-guruaponupuann-3,5-gukapooxkcamu

U

IIpumep 85: 1-Ben3na-N5-(2-((TpaHc)-4-ruapoKCHIHKIIOreKCHI)ITHI)-N3-MeTHJI-2-

okco-1,2-guruaponupuaut-3,S-1uKapooxkcamu

g, @Oi -

K pacTBopy 1-0en3un-5 -(MeTI/IJ'IKap6aMOI/IJ'I)-6-OKCO- 1,6-gurunponupunun-3-
kapoonoBoi kuciotel (50,1 mr, 0,175 mmonb), 4-(2-amuHOITHI)IUKIIOreKcaHoma (53,9 wr,
0,376 mmonb, umeercs: B npoaaxke, Hanpumep, ot komnanuu TCI) u HATU (80,5 wmr, 0,212
mModtb) B IAIM® (1 mir) noGasmsimn DIPEA (0,061 ma, 0,350 mmonb). CMech nepeMernnBaiy npu
kT B Tederue 1,25 u. Jlobasmsmu nonoaautensHoe komudectBo HATU (43 wr, 0,113 mmons) u
DIPEA (0,0305 wmu, 0,175 MMonb), U mepeMelInBaHHe MPOAOJDKANN B TedeHue 1 4. 3arem
PEAKLIMOHHYIO CMECh KOHIIEHTPHPOBAIH B TIOTOKE a30Ta, MOCJIE Yero JOBOIMIN 10 2 MJI CMECHIO
2:1 JMCO/meranon u HenocpenacrBeHHO ounmain MDAP (MypaBpuHas KHCIIOTA).
HeoOxomumble ¢pakuuu ansg  ABYX AMACTEPEOMEPHBIX MPOAYKTOB IO  OTHAENBHOCTH
KOHLIEHTPUPOBAJIU B IIOTOKE a30Ta.

I{uc-u30Mep: IOMOJHUTENBHO BBICYIINBAIN B BAKyyMe C MOJyY€HHEM Oesoro TBepAOoro
BEIIEeCTBA 1-6en3un-N5-(2-((1uc)-4-ruAp OKCULTUKIIOTEKCHIT )3 THIT )-N3 -MeTH1-2-0Kco- 1,2 -
AUruAponupuanH-3,5-nukapookcamuna (33,9 mr, 0,082 mmonb, Beixoa 47,1%).

JKXMC (2 Mun, MypaBbuHast Kuciora): Rt = 0,86 mun, [MH]™ =412,2.

Tpanc-uzomep: pacreopsuiu B JIMCO (1 mi) u nmepeounmanun MDAP (MypaBbuHast
kuciora). HeoOxoaumyro (ppakifio KOHIEHTPUPOBAIM B TIOTOKE a30Ta, MOCIE Yero pacTBOPSUIU
B cMecu 1:1 pmxjopMeTraH/MeTaHOJN, KOHLEHTPHPOBAJIM B IOTOKE a30Ta W BHICYIIHWBAIHA B
BaKyyMe C TMOJIyYeHHEeM B BHIE Oeloro TBepAaoro Bemiectra, 1-OeH3min-N5-(2-((Tpanc)-4-
TUAPOKCUIUKIIOTEKCHIT)3THIT)-N3-MeTHII-2-0Kco- 1,2 - auruaponupuans-3, S-nukapOokcaMuia
(19,9 wmr, 0,048 mmoib, BeIxOx 27,6%).

JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 0,84 mun, [MH]™ =412,2.

Hpumep 82: (+/-)-1-(4-®T1opoen3nn)-N3-meTua-NS-((Tpanc)-2-

MeTHJILHMKJIONPONMI)-2-0KCO-1,2-TuruaAponupuauH-3,S-1ukapooxcamusg



1-(4-®ropbensmn)-S-(MmeTunkapoamon)-6-0kco-1,6-TuruaponupuanH-3-KapOOHOBYIO
kucyoty (200 wmr, 0,657 mmonb) pactBopsuid B IM® (5 mu) u nobasnsmu HATU (275 wr, 0,723
MMOJIb) ¢ mocneayromum nodasiaenuem DIPEA (0,230 mut, 1,315 mmonb). PeakiinoHHyo cMmech
OCTaBJSUTM  JUIsi  TE€peMelluBaHusT Ha S5 wMuH, 3arem jgolasmsuiu  (+/-)-(TpaHc)-2-
MeTWIIHKJIonponaHaMuH (46,7 wmr, 0,657 MMONb), U PEaKIHMOHHYK) CMEChb OCTaBILSUIA IS
nepemMemuBaHus Ha | 4. PeakuumoHHYH cMech pactBopsuin B aTwianerare (20 w).
Opranudeckuii CJIOW MPOMBIBAJIIM HAC. BOAHBIM pPacTBOpoM OukapOoHata Hatpus (20 mu) u
Bonoi (20 mut). Opranudeckue Ciaou OOBEAWHSUIM M KOHIIEHTPUPOBAIH B Bakyyme. TBeproe
BemecTBo pacteopsii B JAIXM u oummanu ¢umm-xpomarorpadueii Ha Biotage Isolera,
ucronb3yst Kaptpumk 25 r cwmkarenss SNAP wu rpagment 0-60% EtOAc/mukinorekcas.
Hannexamume ¢pakiun oObeIUHIIN U KOHIEHTPUPOBAIN B BAKyyMe C TOJYYEHHUEM KEJAeMOTro
nponykra (152 mr) B Bune 0enoro TBepaOro BEIIeCTBa.

JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,92 mun, [MH]™ = 358, 1.

IIpumep 83: 1-(2-Propdensua)-NS-((1S*,2S5*)-2-meTokcunukaonponu)-N3-meTu-

2-0kco-1,2-auruaponupuAnH-3,S-1uKkapooxcamu

TI'® (2,3 mu) nobOaBisii B TePMETUYHBIN (DJIAKOH JJIsi MHKPOBOJHOBOTO PEAKTOpA,
conep KaIuii 5-6pom-1-(2-propbensmn)-N-meTun-2-okco-1,2-quruaponupuanH-3 -
kapookcamun (120 mr, 0,354 mMmonb), 2-merokcunukionponanamus, cojib HCI (46,2 mr, 0,531
MMOJIb, IMEETCSl B TMPOAaKe, Hampumep, oT kommnaHum ZereneX), anerar najuagus (3,96 wmr,
0,018 mmonb), kapOormnn kobansra (33,6 mr, 0,088 mmons), Xantphos (10,24 mr, 0,018 Mmorb)
u DMAP (130 mr, 1,061 mmons). Peakimonnyto cmech Harpesaimm 1o 80°C B Teuenue 35 MuH
MHKPOBOJIHOBBIM OOJTydeHHEM. 3aTeM peakIHOHHYIO cMech HarpeBaiu 1o 80°C B Teuenue 20
MHH MHKPOBOJIHOBBIM oOny4deHneM u HarpeBanu 10 80°C momonHuTenpHO B TeueHne 20 MHUH
MHKPOBOJIHOBBIM OOJyueHHeM. PeaklIMOHHYI0 CMeCh pacrpenessuii Mexay sTuianeratoM (20

i) u Bomod (20 wmur), BOAHBIA CIIOM 3KCTparupoBanu sTuinaneratoM (2 x 20 mm), #
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OpPraHMYEeCKUH CJIOM mpoMbiBaid Bomod (2 x 20 wmur). DTOT CIOW MpOMyCcKaid uepes
ruapodobHy0 GPUTTY, U PACTBOPHUTENb YAAISUIN IPU NOHMWKEHHOM AasieHuu. IlomydeHHoe B
pe3yJibTaTe OpaH)KeBOe TBephoe BewecTBO pacTBopsiii B cmecu JMCO:meranon (1:1) u
ouninanu MDAP (T®Y). ®pakuuu, comepskarine mpoayKT, MOMELIaH B KPYyTJIOAOHHYIO KOJOy,
U PAaCTBOPUTENb YAAISUIM NPH MOHWKEHHOM JaBJI€HHH. JTH (PaKLUK OCTABISUIM Ha 4 9 s
BBICYIIUBAHHS B BaKyyme ¢ monydeHueMm |-(2-¢propoensmn)-NS-(2-MeTOKCUIMKIONpOomu)-N3-
METHJI-2-0KCO-1,2-nuruaponupuann-3,5-nqukapookcamuna (23 wmr, 0,062 MMOJb, BbBIXOA
17,41%) B BHUAE CBETJIO-OPAHKEBOTO TBEPAOIO BEIIECTBA, KOTOPOE OUHUIIAIN XUPATbHOU
npenapatusHoi BOXX:

AHamuTHYeCKHUi crocod:

[Mpubmusurensuo 0,5 mr pauemara pactBopsii B 50% EtOH/renran (1 mur). Beon: 20
MKJI pacTBOpa oOpasiia BBOIAMIN HA KOJIOHKY (BHYTpeHHHI auamerp 4,6 mm x 25 cm, Chiralcel
OJ-H Ne rtoapuoit maptum OJHOCE-RKO007), amoupyst cmeceto 15% EtOH/renran, co
CKOPOCTBIO 1 MJI/MUH, U aHATU3UPOBAIIN TIPH JIJIMHE BOJHBI 215 HM.

IIpenapaTtuBHBIH CIOCO0:

[Tpubmmsurensuo 20 mr panemara pacteopsiin B EtOH (2 mi). Beoa: 2 mu pacteopa
oOpasua BBoamIu Ha KOJIOHKY (30 mm x 25 cm, Chiralcel OJ-H Ne ToBapuoit maptuu OJH10027-
01), amoupyst cmeceto 15% EtOH/renTan, co ckopocteto 30 MII/MHH, U aHAJIU3MPOBAIH IPU
anuHe BosHBI 215 HM. @pakuuu ¢ 23,5-26 MUH OOBeAMHAIM U MapKUpoBaiM Kak muk 2. U3
STOrO MUKA MOJYYMIN OTAEJIbHBINA SHaHTHOMEDP (mpumep 83) B BUAE CBETIIO-JKEITOrO TBEPAOIO
BerecTsa (9 mr).

JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,83 mun, [MH]™ = 374,1.

Ipumep 86: 1-(4-Propden3mwa)-NS-(2-(ruapoxcuMeTnn)uuKIONponui)-N3-meTu-

2-okco-1,2-puruaponupuanx-3,S-1ukapookcamu

1-(4-@ropbensmn)-S-(meTunkapoamon)-6-0kco-1,6-TuruaponupuanH-3-KapOOHOBYIO
kucnoty (200 wmr, 0,657 mmons) pactBopsutn B JIM® (5 mi) u nobasmsuin HATU (275 wmr, 0,723
MMOJIb) ¢ ocneayromum nodasiaennem DIPEA (0,230 min, 1,315 mmons). Peakiimonsyro cmech
OCTaBJISIN JIJIs TIEPEMELITMBAHNS HA S5 MUH, 3aTeM N00aBisin (2-aMUHOLMKIION PO )METAHOI

(57,3 wr, 0,657 mmonb, uMMeeTCs B Mpojaxe, Hampumep, OT KommaHuu Enamine), u
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PEAKLMOHHYI0O CMeCh OCTaBJSUIM Uil TepeMelinBaHusg Ha | 4. PeakunoHHyn cMmech
KOHLIEHTpUpoBanu B BakyyMe u ounmanu MDAP (sbicokuii pH). Hamnexamme ¢paxkuun
OOBEUHSIN U KOHLIEHTPUPOBAIN B BaKyyMe C nosiyueHueM npoaykra (152 mr) B Buge 6enoro
TBEPAOro BEIIECTBA.

JKXMC (2 Mun, MypaBbuHast kucnora): Rt = 0,75 mun, [MH]™ = 374,1.

Ipumep 87: NS5-(2-3Troxcuumkonponui)-1-(4-¢propodensnn)-N3-merun-2-okco-1,2-

AUTHAPONHUPUANH-3,S-AUKapOoKcaMug

1-(4-@ropbensmn)-S-(meTunkapoamon)-6-0kco-1,6-TuruaponupuaAnH-3-KapOOHOBYIO
kucnoty (200 wmr, 0,657 mmons) pactBopsuta B JIM® (5 mi) u nobasnsamn HATU (275 wr, 0,723
MMOJIb) ¢ ocneayromum nodasiaenuem DIPEA (0,230 mot, 1,315 mmons). Peakiimonnyio cmech
OCTABJISLJIN /IS TIEPEMEIINBAHUS HA 5 MUH, 3aTeM J00aBIsIN 2-3TOKCULIMKIIONpPOnaHaMuH (66,5
mr, 0,657 mMmoib, IMeeTCs B MpoAake, HampuMep, OT KOMIaHuU Enamine), U peakLIMOHHYIO
CMECh OCTaBJSUIM Ui TepeMelnnBaHuss Ha 1 4. PeakIMOHHYyK CMechb KOHLIEHTPHUPOBAJIU B
Bakyyme u ouumamu MDAP (seicokuii pH). Hapnexamme ¢pakunn oOvenussim u
KOHLIEHTPUPOBAJIM B BakyyMe C mosydeHueMm mpoaykra (102 mr) B BuUAe XXEITOrO TBEPAOTrO
BEILECTBA.

JKXMC (2 MuH, MypaBbuHas kuciota): Rt = 0,90 mun, [MH]™ = 388, 1.

Ipumep 88: pau-NS-nukaonponun-N3-merni-2-okco-1-(1-(Mera-roxyunn)atui)-1,2-

AUTHAPONHPUANH-3,S-AUKapOoKcaMug

5-(Merunkap6amonn)-6-okco-1-(1-(mera-Tomaymn)atuin)- 1,6-quruaponupuans-3-
kapOoHoByto kucnory (185 mr, 0,589 mmons), HATU (338 mr, 0,889 mmons), DIPEA (0,308 wmu,
1,766 mmonb), nuknonponasamut (0,082 mu, 1,177 mmons) u IM® (2 M) nepeMermmBaiy npu
kT B atMocepe N, B Teuenne 1 u. JloGaBmsmm pactBop LiCl (20 mi), u peakIMOHHYIO CMeECh
pacnpenensiin mexay EtOAc (20 mur) u Bomoit (20 mut), BonHyro a3y skcrparuposaiiu EtOAc

(2 x 20 M), u OOBENMHEHHbIE OPTAHUYECKHE CJION BBICYIIMBAIHM Hax runapodoOHoii Gppurroii u
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KOHLIEHTPUPOBAJIM C TMOJydYeHueM 686 Mr oKeaToro Macia. OTO Macjio OuYHLIAIU
xpomarorpapueii Ha SiO, (xkaptpumk Biotage SNAP 50 r, smoupys cmecsto 0-100%
EtOAc/uuknorekcan). Hannexamue ¢paxkiuy KOHLUEHTPUPOBAJIM C mojydeHuem 376 wr
OpaHXXEBOro Macjia. JT0 Macyio aononHutenbHo ouuimann MDAP (T®VY), u Hagnexamiue
(dpakuMyi KOHLEHTPUPOBAIM C mosydeHreM pan-NS-uukionponui-N3-merui-2-okco-1-(1-
(MeTta-Tonmyun)sTiin)-1,2-nuruaponupuant-3,5-nukapbokcamuna (61 mr, 0,155 Mmomb, BbIXOA
26,4%) B Buae OECIIBETHOTO Maca.

JKXMC (2 MuH, MypaBbuHas Kuciora): Rt=0,96 mun, [MH]" = 354.

Ipumepsr  89-94: Marpuunbiii cuHTe3 amMuaoB 1-(3-meroxcudeH3n )-5S-
(MeTHaKapOamMon)-6-0Kkco-1,6-TurnaApONUpPUIAHH-3-KAPOOHOBOI KHCJIOTHI

K wucxomHomy pactBopy  1-(3-merokcubensmn)-S-(Merunkapbamon)-6-okco-1,6-
IUTUAPOTIUPUANH-3-KapOoHOBOH KUCIOThI (316 mr, 1 mmonb) 1 HATU (380 mr) B JIM® (5 M)
nobasnsim DIPEA (520 mki). Cmech BeTpsAxuBaiu U oOpadaThIBaIM YIBTPa3BYKOM, YTOOBI
noMoub aucreprupoBanno. Cmech aenmmnin Ha anukBOThI (0,55 M), KOTOpble NOOABISIHM K
NPEABAPUTEIHPHO MPUTOTOBJIEHHBIM HABECKAM CEPUU aMUHOB (KaK IMOKAa3aHO B TaOJHIE HIDKE).
WX 3aKkpbIBaJI KPBILIKOH, BCTPSIXUBAJIM U OCTABJISIIN CTOSTH NMPH KT Ha 18 1. OOpasus! ounmanu
MDAP (Bbicokuii pH). PacTBopuTensb BbICYIINBaNIN B TIOTOKE a30Ta C MOJIyYEHHEM TpeOyeMbIX
nponykrtos. [Ipumep 93 pactopsinu B JIXM (0,5 min) u obpadbarsiBanu TV (0,5 mi), u pacTBop
OCTaBJIAJIM CTOSITh B 3aKPbITOM KpBINKOW (pakoHe mpu KT Ha 2 4. PeakunoHHy0 cmech
BBINIAPUBAIIH, U ocTaToK pactBopsutt B MeOH (0,5 mun). PacTBop HaHOCHIM HAa NpEABAPHUTEEHO
koHauunoHuposanHeli MeOH kaptpumx 100 mr SCX-2, 3arem npomsiBai MeOH (1 min), a
3areM 2 M pactBopom ammuaka B MeOH (1 mu). OCHOBHBIE TPOMBIBKH BBITAPUBAJIH IO CYXOT'O
COCTOSIHUSI C TIOJIyY€HHEM KOHEYHOI'O COCAMHEHHUs! 0e3 3aIUUTHOH IPYMIbl B BUAE CBOOOIHOTO

OCHOBaHUS (KaK IMOKa3aHO B TAOJIMLIE HIKE).

MoHomepel
Macca Ob6veMm
ITpum
ep No Hassanue pearenra Crpyxrypa MM peareHTa peareHra MMOJIb
P () ()
H>N
gg | 3-dropumxiobyTanammna HCI 125.57 0.015 ; 0.120
THAPOXJIOPHT
F
90 2-IUKJIONPONHISTAHAMUH HoN /\A 85,15 0,010 - 0,120
2
2 O
91 par-2- J> 101,15 0.012 - 0.120
STOKCHIUKIONPOIAHAMHAH HN
2
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Ha3panue
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(ur)
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(%)
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[MHJ* (MHuH)

89

N5-(3-¢propuukno0yTum)-
1-(3-meToxcnOeH3MIT)-N3-
METHII-2-0KC0-1,2-
JUTHAPONMUPHIUH-3,5-
JUKapOOKCaMuUs

24,9 57.8

388 0,89

90

N5-(2-uuKI0NPONUIAITH)-
1-(3-meTokcuOeH3mI)-N3-
METHJI-2-0KCO-1,2-
JUTHAPONMUPUIHH-3,5-
JUKapOOKcaMuz

pau-N5-(2-

21,6 50,7

384 0,97

91

STOKCHUIMKJIONTPOIIT)-1-
(3-metroxcubeH3mm)-N3-
MCTHIT-2-0KC0-1,2-
JUTHAPOMUPHIUH-3,5-

JHKAPOOKCAMUTT

20,1 45,3

400 0,89
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pau-N5-(2-
(THOPOKCUMETHIT) LIUKIION
ommn)-1-(3-
MCTOKCHOCH3U)-N3-
METHII-2-0KC0-1,2-
JUTHAPONMUPUAHH-3,5-
JUKapOOKCaMUT

H
- 6 14,0
0

386 0,74
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N’5-(6- o HN
amuHOCTiHpo|3.3]rentan- q (o]
2-um)-1-(3- N\

METOKCHOCH3HIT)-N3- =
METHII-2-0KC0-1,2- o NH

JUTHAPOTIUPUINH-3,5-
JUKapOOKcaMun

93 11,7 24,8 425 0,56

NH,

pau-1-(3-METOKCHOCH3HT)- |
N3-merun-N5-((tpanc)-2-

METHIIHKJIONPOIILT)-2- Oy
H
94 okco-1,2- \O/O\/N _ N, 19,8 48,2 370 0,91

JUTHAPONMUPUANH-3,5-
JHKAPOOKCAMUTT

Bce )KXMC npoBoamiu, HCIIONB3Yst Crtocod ¢ MypaBbUHOM KHCIOTOH B TEUEHHUE 2 MUH.
IIpumep 95: 1-(3-Auerniaden3un)-NS-uuxaonponmia-N3-meTua-2-oxkco-1,2-

AUTHAPONHPUANH-3,S-AUKapOoKcaMug

K pactBopy 1-(3-auernndensun)-S-(meTunkapbamoni)-6-okco-1,6-auruaponupuans-3-
kapOoHoBoM KuCIOTHI (250 Mr, 0,510 mmons) u HATU (291 wmr, 0,765 mmons) B IM® (2041
MKJI), TE€peMEIIaHHOMY MpH KT, Ho0aBmsin mukionpormiaamun (71,9 mxn, 1,020 mmonb) u
DIPEA (178 wxi, 1,020 MMOJb). M pEaKIHOHHYID CMeCh IepeMEIINBaJId B TEYCHUE
npubmusutensHo 18 h. JloGasnsnn nononuutenshyto nopuuto HATU (194 wmr, 0,510 mmons), u
PEAKLIMOHHYIO CMECh TEePEMELINBAN JOMOJIHUTENIbHO B TeueHHe | 4. PeaklMOHHYIO CMech
HaJMBaJIM Ha Bo#y (45 Mut), M BOAHBIHA CJIOH SKCTparupoBanu stuianeratoM (3 x 20 mu) u
e TIIIOBEIM 3¢upoM (2 x 20 mu). OObennHEHHbIE OpPraHMYECKHE BEIECTBA BBICYIIHBAJIH
npornyckaHueM depe3 ruapo@oOHYr0 (GPUTTY W BBIIAPUBAIN B BaKyyMe C IOJIYYEHUEM
HEOYHIIIEHHOTO MPOAYKTa B BUAE OPaHXeBOro macia (425 mr). 310 Macio HAaHOCWIM B CMECH
IUXJIOpPMETaH/METaHON Ha KapTpumk 25 1 cumukarenss SNAP w  ounmmamm  ¢udim-
xpomarorpadueit Ha Biotage SP4, SIFOUPYS CMECBIO 15-75% (3:1
STHJIALIETAT: 3TAHON )/IIMKIIoreKcad. UncTteie ppakiuy OObEANHSAIN U BBIMAPUBAIH B BAKyyMe C
NOJIy4E€HHUEM >KesaeMoro nmpoaykTa (203 mr) B Buzae rpospadHoii cMmodsl. [IpoaykT pacTBopsiim B
stunanerare (50 mu) u mpomseiBamu Boxoit (10 mi) u pactBopom xjopuma Hatpus (10 mu).

Opranudeckuii coi BBICYLIUBAJIN MPOITyCKaHUEM depe3 TuapopoOHyI0 PPUTTY U BBIAPUBAIU
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B BakyymMe ¢ mnonydeHueMm 1-(3-auerundensmn)-NS-muknonponmi-N3-meTui-2-okco-1,2-
AUruAponupuanH-3,5-nukapookcamuna (148 wmr, 0,383 mmonb, Bbxon 75%). CmemaHHbIe
¢pakuuu nocne xpomarorpapun SP4 Takke OOBEOUHSIM M BBINAPUBAJIM B BaKyyMe C
MOJyYeHHEM TPO3PAvHON CMOJIBL, KOTOPYIO pacTBOpsUIH B dTmiauerare (50 mu1) U nmpoMbIBaIU
Bogod (10 mu) m pactBopom xyopupa Hatpus (10 mur). OpraHuueckuii CIOW BBICYIINBAJIN
npornyckanueM uepe3 Tuapo@oOHYr0 (GpPUTTY U BBIIAPUBAIM B BaKyyMe C TOJYYCHUEM
JOTOJHUTENBHOTO KoymuecTBa  1-(3-auermnOensmn)-NS-uukinonponui-N3-mMeTni-2-0kco-1,2-
aUruaponupuauH-3,5-nukapookcamuna (38 wmr, 0,095 wmmonb, BbixOm 18,65%) B BUIOE
NPO3PAaYHOTO CTEKJIOBUIHOIO BEIECTBA.

JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,75 mun, [MH]™ = 368,2.

IIpumep 96: pau-NS-uukaonponuia-N3-meTni-2-okco-1-(1-(opro-Toayun)arui)-1,2-

AUTHAPONHPUANH-3,S-AuKapOoKkcaMug

5-(Merunkap6amonn)-6-okco-1-(1-(opro-ronyun)stun)-1,6-auruaponupuans-3-
kapOoHoByto kucioty (190 mr, 0,604 mmons), HATU (355 wmr, 0,934 mmous), DIPEA (0,32 mu,
1,832 mmounb), nuksonponadamud (0,084 mu, 1,209 mmounb) u [IM® (2 min) nepemMernBaii npu
KT B atMoc(epe N, B Teuenue 2 4. Peakiimonnyto cmech npomsisaiau pactsopom LiCl (20 min) u
pactpenensiin mexxay EtOAc (20 mi) u Bonoii (20 mit). Boanyro dasy skcrparuposanu EtOAc
(2 x 20 M), U OObeTUHEHHBIE OPTaHUYECKHE CJIOU BBICYIIUBAIN HaJ ruApoPoOHON (HpUTTON U
KOHLIEHTPUPOBAJIN C mojydeHuem 449 Mr KpacHOro Macjia. JTO Macjo OuMIIAIU
xpomarorpadpueii Ha SiO, (kaptpumk Biotage SNAP 50 r, smoupys cmecero 0-100%
EtOAc/uuknorekcan). Hannexamue (pakiud KOHLIGHTPUPOBAIU C MOJy4YeHUEeM par-N5-
uKJIonponui-N3-meTmi-2-okco- 1 -(1-(opro-ronywn)stin)-1,2-auruiponupuans-3, -
nukapbokcamuna (183 mr, 0,466 Mmmounb, Beixon 77%).

JKXMC (2 Mun, MypaBbuHas kucnora): Rt = 0,93 mun, [MH]" = 354.

IIpumep 97: 1-(4-Prop-3-meTna6eH3nN)-NS-(2-(ruAPOKCHMETH ) IHKJIONPOIHI)-

N3-metun-2-okco-1,2-guruaponupuaun-3,5-1uKapooKcaMux



1-(4-®@rop-3-meTundensmn)-5-(Merunkapbamon)-6-0kco- 1,6- IMruapoOnupuInH-3 -
kapOoHoByr0 kucyiory (200 wmr, 0,628 mmoinb) pactBopsid B JIM® (5 mu) u HATU (263 wr,
0,691 mmonb) ¢ mocnenyromum nodasienueM DIPEA (0,219 mn, 1,257 mmonb). PeakiinoHHyr0
CMECh  OCTaBJLUIM  JUIsI  TEepeMeluBaHus Ha 5  MHH, 3areM  polasmsumm — (2-
amMuHOUMKJIonpori)Meranon (54,7 wmr, 0,628 MMojb, UMeeTcs B MPOAAXKe, HANpUMep, OT
komrianun Enamine), W peaKUMOHHYIO CMECh OCTABJISUIM Ui TEepeMelnuBaHus Ha 1| d.
PeakunoHHyl0 CMeCh KOHIEHTpHpOBadM B Bakyyme u ounmann MDAP (Beicokuit pH).
Hapnexxamme ¢pakuuu OOBEOUHSUIM W KOHLEHTPUPOBAIM B BaKyyMe C TMOJYYEHHUEM
HEOYHIIIEHHOTO MPOAYKTA. JTO BEIECTBO NOMOJHHUTENbHO ounmann MDAP (Beicokuii pH).
Opakiuu, conepsKalire MPOayKT, O0ObeIUHSUTH ¢ oydeHueM npoaykra (140 mr) B Bune 6enoro
TBEPJOTO BEIIECTBA.

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,83 mun, [MH]™ = 388, 1.

IIpumep 98: NS-(2-3Toxcunmkaonponui)-1-(4-¢prop-3-mernndensna)-N3-merTui-2-

oKco-1,2-guruaponupuann-3,S-gukapooxkcamu

1-(4-®@rop-3-meTundensmn)-5-(Merrkapoamont)-6-okco- 1,6- TuruIpOnupuAHH-3 -

kapOoHoByr0 kuciory (200 wmr, 0,628 mmonb) pacreopsuid B JJIM® (5 mur) u HATU (263 wr,
0,691 mmonb) ¢ mocnenyromum nodasienneM DIPEA (0,219 mn, 1,257 mmonb). PeakiimoHnHyro
CMECh OCTaBJIUTH JJIs1 IEPEMELITMBAHUS HA 5 MUH, 3aTeM 100aBIsUIN 2-3TOKCHLIUKIIONPOIIAHAMUH
(63,6 mr, 0,628 w™MMmombp, uMeeTcs B Tpojaxke, Hampumep, OT Kommnanud Enamine), u
PEaKLMOHHYI0O CMECh OCTaBJSUIM Ul TepeMelmnBaHusg Ha | 4. PeakunoHHyr cMmech
KOHLEHTpUpoBaIu B BakyyMe u ounmmanu MDAP (Beicokuii pH). Hamnexamme ¢paxkumun
OOBEUHSIIN U KOHLIEHTPUPOBAIM B BaKyyMe C IOJydeHHeM xenaemoro mpoaykra (141 wr,
0,351 mmomb, Berxon 55,9%) B Bume Oe10ro TBEpAOro BELIECTBA.

JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,98 mun, [MH]™ = 402,2.



263

IIpumep 99: NS-uuxaonponua-N3-merni-2-oxco-1-((1,2,3,4-TeTparuApoXuHoIMH-8-

Wi)MeTua)-1,2-guruaponupuans-3,S-gukapooxkcamug

NH (o]

K pactBopy 5-(Mmetmnkapbamouni)-6-okco-1-((1,2,3,4-reTparuipOXuHOINH-8-1JT)METHI)-
1,6-nqurupponupunus-3-kapooHoBoit kuciaoTe! (132 mr, 0,255 mmons) u HATU (146 wmr, 0,383
mMoJb) B M@ (1 mun) (mepemermaHHOMY TpHU KT) H0OaBIsUTH LUKJIONponuiaMuH (54,0 MK,
0,766 mmonp) u DIPEA (89 Mk, 0,510 Mmmonb). PeakiiMOHHYIO CMeCh IepeMEINBaIN B TCUEHHE
16 u. obGasnsmm momonmuutensHyro nopumo HATU (48,5 wmr, 0,128 mmonb), U peaxmuro
nponosskanu B Tedenne 17 4. Jlobapnsnu gonomauteapHyo nopuuto HATU (48,5 wmr, 0,128
MMOJIb), U PEaKLHOHHYIO CMeCh IepeMernnBaiud B TeueHHe 20,5 4. PeakMOHHyHO CcMech
HAJIMBAJIM HAa HACBHIEHHBIH BOAHBIA pacTBOp xXJyopuna jutus (15 M), U BOAHBIA CIOH
skcTparupoBamu sTuinaneratoM (4 x 10 mi). OObenuHeHHBIE OpPraHUYECKHE BEINECTBA
NPOMBIBAJIM PACTBOPOM XJIOPHUAA HATPHsL, BBICYLIMBAJIN IPOIYCKaHHEM depe3 ruapodoOHyro
(GpUTTY U BBIAPUBAIN B BAKyyMe C MOJy4YE€HHEM HEOUHUIIEHHOrO NMPOAYKTA B BUIE OPAHXKEBOTO
macna (311 mr). OOpasen HaHOCHIM B AuxjopMmerane Ha KapTpumk 25 r SNAP u ounmmanu
¢mum-xpomarorpadgueit  Ha  Biotage  SP4,  oamoupys  cmecero  10-50%  (3:1
STHJIALIETAT: 3TAHON)/IIMKIJIOTeKcaH. PeneBanTHble (pakuuu OOBENUHSUIN W BbIIAPUBAIN B
BaKyyMe C MOJIy4eHHEM XKeIToro Teepaoro semectna (99 mr). Obpasern pactsopsuiu B cmecu 1:1
MeOH:/IMCO wu ounmanu MDAP (Beicokuii pH). PacTBopuTens BblmapuBaiud B BaKyyMe C
MOJyYEHUEM NS-tuknonponuia-N3-merun-2-okco-1-((1,2,3,4-TeTparuipoX uHOJIUH-8-
wi)metnn)-1,2-gurunponupuans-3,S-nukapookcamuna (47 mr, 0,117 mmons, Beixon 46,0%) B
BUJIE KEJITOrO TBEPJIOTO BELIECTBA.

JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,86 mun, [MH]™ = 381,2.

IIpumep 100: (+/-)-1-(3-Propoben3ni)-N3-meTua-NS-((Tpanc)-2-

MeTHJILHKJIOMPONMI)-2-0KCo-1,2-TuruaponupuauH-3,S-nukapooxcamujg
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DIPEA (0,276 wmmn, 1,578 wmmonb) pobapmsmu k cycneHsuu 1-(3-propOensmn)-5-
(MeTunkapbamonn)-6-okco-1,6-guruaponupuans-3-kapOoHosoir  kucnorel (200 wmr, 0,526
MMOJIb), (+/-)-(Tpanc)-2-mMeTuniuknonpornanamuna (74,8 mr, 1,052 Mmounb, nMeeTcs: B IPOAAKe,
Hanpumep, oT kommanuu Fluorochem) u HATU (300 wmr, 0,789 mmonb) B JIM® (4 wmn).
PeakoHHYI0 CcMech MepeMelMBaIM NPH KT B TeueHHe 4 Y, Mocjie 4Yero ao0aBisv
JOTIOJIHUTEIbHOE  KONM4YeCTBO  (+/-)-(TpaHc)-2-MeTwinukionponaHamuaa (74,8 wr, 1,052
mmonb), HATU (300 mr, 0,789 mmonb) u DIPEA (0,276 mi, 1,578 mmonb). PeakuinoHHyrO
CMeChb OCTaBJUTH CTOSITh B PACTBOpPE HAa HOYb. [loNydeHHOE B pe3yJsibTaTe OpaH)KEBOE MAcio
pacteopsuin B cmecu 1:1 JIMCO:meranon u ountann MDAP (T®Y). @paxuun, conepramue
NPOAYKT, OOBEAWHSIN, W pPACTBOPUTENb YIAISIN MpPU TOHMKEHHOM aAaBlieHHH. I[IpomykT
OCTaBJSIM Ha 2 9 JJIsl BBICYLIMBAHUS B BakyyMe C monyueHueM (+/-)-1-(3-¢propbensmm)-N3-
MeTUI-NS-((TpaHC)-2-MeTHIILHKIIONPOIIH )-2-0Kco- 1, 2-quruaponupuaus-3, S-nukapOokcamMua
(72 wr, 0,201 mmonb, Bbixox 38,3%) B BUIe TEMHO-OPAHKEBOTO TBEPAOTO BEIIECTRA.

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,93 mun, [MH]™ = 358,2.

IIpumep 101: 1-Ben3un-N3-metua-N5-((1R,2R)-2-meTHauukaonponui)-2-oxco-1,2-
AUTHAPONHPUANH-3,S-AUKapOoKcaMug

7|

IIpumep 102: 1-Ben3ua-N3-metna-NS-((1S,25)-2-MeTnauukaonponua)-2-oxkco-1,2-
AUTHAPONMPUANH-3,S-AUKapOoKcaMug

| |
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(+/-)-(Tpanc)-2-Metunmuknonponanamud (149 mr, 2,096 MMOJb, UMEETCSI B MPOJAKE,

Y

HanpuMmep, oT kommnanuu Fluorochem) nobasnsiu k cycnensuu 1-0en3mn-5-(meTuikapOamor)-
6-okco-1,6-nurunponupuanH-3-kapoonoBoi kuciotsl (300 mr, 1,048 mmons), HATU (598 wmr,
1,572 mmons) u DIPEA (0,549 mn, 3,14 mmons) B JIM® (6 mi). PeakunonHyro cMmech
NepeMeluBaId B TeUeHHE | 4 M OCTaBJSUTH ISl MPOXOKACHUS PEAKIUN Ha BBIXOIHBIE JTHHU.
JlobaBnsimu HOMOMHHUTENBbHBIE KojmuecTBa (+/-)-(TpaHc)-2-merniuukionponanamMuda (149 wr,
2,096 wmmomnb), HATU (598 wr, 1,572 mmons) u DIPEA (0,549 wmu, 3,14 mmonb), u
PEAKLIMOHHYIO0 CMECh TMIepeMeNIBai B TeueHne | 4. PeakinoHHYI0 CMeCh pactpenessuii MeXIy
STUJIALIETaTOM U BOJAOW, U BOJHBIM CJIOH 3KCTparupoBaiu 2x sTujaneraroM. OpraHu4eckuil

CJIOW MPOMBIBANIM 2X BOJAOH M 1X pacTBOPOM XJIOpUAA HATPWsA, U PACTBOPUTENb YAAJSUIA MPHU
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NOHI)KEHHOM JiaBiieHuH. [lonydeHHOe B pe3ysbTaTe OpaHkeBoe Macio pactsopsii B XM u
HAHOCWIM Ha KOJIOHKY Biotage ¢ 25 r cuimkarenss SNAP, KOTOpyr 3JIIOMPOBAIA CMECHIO
nukjorekcan: stmnanerar  (0-80%). ®pakuuu, comepikamue MPOAYKT, OOBEOUHSIIH, W
PacTBOPUTEND yAAJSUIN IIPU MOHUKEHHOM JaBieHud. [IpoayKT ocTaBisinu A BHICYLIMBAHUS B
Bakyyme Ha 2 nasa. Ilpoaykr momomuurensHo ounimanu MDAP (MmypaBbuHas KHUCIIOTa), U
pPacTBOPUTENb yNAJSUTA MPH MOHMKEHHOM JAaBjieHHH. UHUCThIM MPOAYKT OCTaBJsLUIA Ha | JeHb
IUIl  BBICYIIMBaHHMS B BakyymMe C mnosyueHueMm (+/-)-1-6ens3un-N3-metun-N5-((TpaHc)-2-
METUJILIHKJIONPOITIIT)-2-0KCOo- 1, 2-nurunaponupuant-3, S-nukapbokcamuna (70 mr, 0,206 Mmob,
BbIxon 19,68%) B BHIE CBETJIO-KENTOrO TBEPAOTO BEIECTBA. Ty PALEMHUYECKYI) CMeCh
ouunmany xupanbHoit BOXX:

AHamuTHYeCcKui crocod:

[Tpubmmsurensro 0,5 mr pauemara pactsopsuti B 50% EtOH/rentan (1 mu). Beox: 20
MKJI pacTBOpa obpasiia BBOIAMIN HA KOJIOHKY (BHyTpeHHHI auamerp 4,6 mm x 25 cm, Chiralcel
OJ-H Ne Ttomapuoit maptuu OJHOCE-QLOSS), smroupyst cmecbto 5% EtOH (¢ mobasnenuem
0,2% wm3omponmIaMHUHA)/TeNTaH, CO CKOPOCTBIO | MIJI/MUH, M aHAJIM3UPOBAJIU TPHU JJIMHE BOJHBI
215 M.

IIpenapaTtuBHBIH CIOCO0:

ITpubmusurensuo 70 mr pauemata pacreopsuiu B EtOH (0,5 mum). Beoa: 0,5 mun pacteopa
oOpasua BBoamIN Ha KOJIOHKY (30 mm x 25 cm, Chiralcel OJ-H Ne ToBapuoit maptuun OJH10027-
01), asmoupys cmecbto 5% EtOH (¢ nobaBnenmem 0,2% wuszonmpommiamuHa)/rentan (C
nobasnenuem 0,2% HM30NPONUIAMHHA), CO CKOPOCTBIO 30 MJI/MUH, M aHAJTM3UPOBAJIH NIPU AJTMHE
BOJIHBI 215 HM.

@paxuun ¢ 3441 MuH 00BEIUHSIIA U MAPKUPOBATU KaK MUK 1.

B pesynbraTe mosy4miu oTAenbHbIN 3HaHTHOMEp 1 (mpumep 101) B BHme Oenoro
TBepaoro Bemiectsa (20 mr).

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 0,90 mun, [MH]™ = 340, 1.

@Dpaxuun ¢ 4454 MUH 00BETUHSIIN U MAPKUPOBATH KaK THK 2.

B pesymbraTe monmy4miu OTHENBHBIM 3HaHTHOMep 2 (mpumep 102) B BHme Oemoro
TBEpAOro BemecTsa (23 mr).

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,90 mun, [MH]™ = 340,1.

'H SIMP (400 MI't, CHCl3-r) & mma™ 9.52 (ymmmp. s., 1 H) 8.66 (d, J=2.7 'y, 1 H) 8.46
(d,J=2.7Ty, 1 H)7.29 - 7.41 (m, 5 H) 6.39 (yummp. s., 1 H) 5.25 (s, 2 H) 2.99 (d, J=4.9I'y, 3 H)
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2.55(dd, J=7.1,3.7Tu, 1 H) 1.14 (d, J=6.1 I'y, 3 H) 0.97 (xaxxymuiics dquind, J=9.2, 6.0, 6.0,
6.0,6.0,33I'u, 1 H)0.77 (ddd, J=9.3,5.5,3.8I'y, 1 H) 0.61 - 0.67 (m, 1 H)

AJIbTepHATHBHBIN €10co0 moay4eHusi npumepa 102:

K CYyCII€H3UHU 1-6eH3ui-5-(MeTrkapbamMont)-6-okco- 1,6-muruaponupuanH-3-
kapOoHoBo# kucaoTs! (1,7 1) u (1S,25)-2-MeTnnuukinonponasamMmusa ruapoxyopuna (0,639 r, 1
9KB.) B auxjiopmerane (25,5 mu) nobasnsiiu TpudTuinamud (2,48 mu, 3 3kB.). JloGaBnsim 1o
karsiM  niporigpocdonoBeiit  anruapun (50% B sTunanerare, 3,53 wm, 1,1 5kB.) mpwu
OXJIAXKJIEHUH C ToAanepkaHueM Ttemmepatypbl Hioke 20°C. 3areM CcMech MepeMelIMBAN B
teuenne | u mpu kT. Ilocne 3aBepmenuss BDXKX noGaBnsnm HaCBIIEHHBIH pPacTBOP
oukapOonara Hatpus (10 mu). [Tocne mepememuBanus B TeueHre 10 MHH CJIOM pa3aelisiyiv, U
BOAHYIO (pasy moxaeepranu oOpaTHOH skcTpakuuu JIXM (5 oOvemoB). OObenuHEHHBIE CIIOU
JAXM npomseiBanu Bogoi (2x 10 mu). 3atem cnoii JIXM BeICYIIMBaIN HAJ CYJIb()AaTOM HATPHS U
NPOKAYMBAIA HACOCOM uepe3 KapTpumxk ¢ 2 nuHzamu R55SP ¢ yronsasiM punbTpom ZetaCarbon
or xkommanun Cuno co ckopoctero 120 mu/muH. Kaptpumk mpomsiBamu XM (17 mn), u
oObenuHeHHbIe pacTBOpbl B JIXM KOHIEHTPHUPOBAIN AO CYXOrO COCTOSIHUSL C IOJyYEHHEM
JKENTOH TEHbL. DTy TEHy pacTBOpsiM B sTuijaunerare (34 M), W Mocje NepeMeIlnBaHHs B
TedeHue 30 MMH U3 pacTBOpPA BBHIMAANIO B OCAZOK TBEPOE BEIIECTBO, M B3BECH OXJIAXKAAJIH 110 5
+ 3°C u BblAEpXKHUBAIM B TEUEHUE IO MEHbIIEH Mepe 2 4. 3aTeM TBEpPAOE BEIECTBO
OT(GUIBTPOBBIBAJIN B BAKYYME M IIPOMBIBAIIN XOJIOIHBIM dTHIaieTaToM (3,4 Mi1). 3aTeM MPOAYKT
BeICYIIMBaNU B BakyyMme rpu 40°C 10 mOCTOAHHOMN Temrnepatypel aat4yuka. Bexon: 52,6%.

Ipumep 103: 1-(4-Prop-3-meTnaden3nn)-N3-merTuii-NS-(2-MeTHIHKIONPONNIT)-2-

oKco-1,2-quruaponupuann-3,5-guKapooxkcamMmu

1-(4-®@rop-3-meTundensmn)-5-(Merunkapdbamont)-6-okco-1,6-TuruIponupuAHH-3 -
kapOoHoByr0 kucnoty (200 wmr, 0,628 mmounb) pactBopsii B JIM® (5 mu) u HATU (263 wr,
0,691 mmonp) ¢ mocnenyromuMm nodasienneM DIPEA (0,219 mn, 1,257 mmons). Peakiimonnyro
CMECh OCTAaBJISUTH JUTSA TIEPEMELINBAHNS HA 5 MUH, 3aTeM J00aBIsUTN 2-METUILUKIIONPONaHAMUH
(44,7 wmr, 0,628 ™MMmomb, uUMeeTcs B NpONaXe, HampuMep, OT KommaHuu Enamine), u
PEAKLMOHHYI0O CMeCh OCTaBJSUIM JUisd TepeMelmnBaHusg Ha | 4. PeakunoHHyro cMmech

KOHLIEHTpupoBanu B BakyyMe u oummanu MDAP (Beicokuii pH). Hamnexamme ¢paxkumun
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OOBEIUHIN U KOHIEHTPUPOBAIM B BaKyyMe C IMOJY4YEHHEM XKenaemoro mnpoaykra (166 wr,
0,447 mmonb, Beixon 71,1%) B Buzme 0eoro TBEpAOro BELIECTBA.

JKXMC (2 Mun, MypasbuHast kucnota): Rt = 1,00 mun, [MH]™ =372,1.

IIpumep  104:  NS-uuxiaonponui-1-(3-(2-(numernnaMuHo)ITOKCH)0eH3HI)-N3-

MeTHJI-2-0KC0-1,2-TuruagponupuanH-3,5-1uKapooKcaMua
I
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2-bpom-N,N-numerunstanamut (23 mr, 0,151 MMonb, UMeeTCsl B MpoJaxe, HAMPUMED,
or kommanuu City Chemical LLC) nobaBmsin k cycnensun NS-mmkionpornmi-1-(3-
ruapokcuden3nn)-N3-metui-2-okco-1,2-nurunponupuant-3, S-gukapobokcamuna (46 wmr, 0,135
mmonb) u ruapuna Hatpus (11 mr, 60% nucnepcust B MuHepajapbHOM Macie, 0,275 MMOib) B
JIM® (1 m) mpu kt B armochepe N;. Uepes 1,5 4 moOapnsiav MOMOTHUTENTBHBIC MOPIUH
ruapuna Hatpus (10 mr, 60% nucnepcust B MuHepaiabHOM Macie, 0,25 mmonb) u 2-6pom-N,N-
muMerwnTanamMuHa (40 mr, 0,263 mwmonb). Ilocne mepememuBanus eme B TedeHue 1 d
nobaBnsM AONONHUTENbHbIE opuuu 2-6poM-N,N-aumermmstanamuna (102 mr, 0,674 mMonb)
u ruapuna Hatpus (20 mr, 60% gucnepcus B MuHepanbHOM Macie, 0,50 mmonb), u
PEaKIMOHHYI0 CMeCh MepPeMEINBaIl B TeUeHNEe HOUYH. PeakIMOHHYI0 CMeCh racuiu Bonoit (20
mi), akctparupoBanu EtOAc (3 x 20 min), u 0ObeAMHEHHbIE OPTaHMYECKUH CIIOU BBICYIINBAJIN
Hax TuApodoOHON (QPUTTOH M KOHLEHTPHPOBAIM C mojydeHueMm 193 mr Genoro TBepmoro
BEIeCTBAa. JTO BemecTBo ounmanu chromatography Ha SiO, (kaptpumxk Biotage SNAP 25 r,
amoust 0-50% (25% EtOH B EtOAc)/EtOAc), a 3atem 20% 2 M NH; B cmecu MeOH u JIXM,
U Hamjexamue — ¢gpakuuu  cobupamu ¢ nojydeHwem  NS-numknonpormi-1-(3-(2-
(IMMeTUIaMHUHO )3 TOKCH )OeH3MIT)-N3-MeThI-2-0KCO- 1,2 - Auruaponupuans-3, S-qukapOokcaMuia
(6 mr, 0,012 mmons, Beixon 9,18%) B Buae OECIIBETHOTO Maca.

KXMC (2 muH, mypaBbuHas kuciora): Rt = 0,46 mun, [MH]+ =413,

IIpumep 105:  NS-(((+/-)-TpaHc)-2-3ToKcHuHKIAoONponu)-1-(3-propdensnn)-N3-

MeTHJI-2-0KC0-1,2-TurugponupuauH-3,5-auKkapooxkcamun
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DIPEA (0,276 wmn, 1,578 wmmonb) noOaBmsuim K cycnensuu 1-(3-propbensmn)-5-
(MeTunkapbamonn)-6-okco-1,6-guruaponupuans-3-kapOoHosoir  kucnorel (200 wmr, 0,526
MMOJIb), 2-3Tokcuuuknonponanamuna, coinu HCl (106 mr, 1,052 mmomnb, umeercst B pogaxe,
Harpumep, oT komnanuu Enamine) u HATU (300 wmr, 0,789 mmonp) B IM® (4 mi).
PeaknnoHHyr0 cMmech mnepememuBand Npu KT B TedeHue 90 MuH. PeaknuoHHyH CMecCh
pacnpenensii Mexxny STunaneratom (20 mu) u Bomod (20 M), W OpraHUYECKHH CJIOM
npoMbIBaJI BoAoH (2 x 20 M) 1 pacTBOpOoM xjopuaa HaTpus (20 mia). DTOT €O MpOMyCKaiu
yepe3 rHAPOPOOHYI (GPHUTTY, W pPACTBOPUTENb YAAISUIM TpPH TOHWKEHHOM JIaBJICHHH.
ITonyyeHHOe B pe3yjbTare OpaHkeBOoe Macio pactBopsiii B JIXM u ounmamu G-
xpomarorpadueli, ucnoip3ys KoJoHKY 25 r cunukarens Biotage SNAP u rpaguent 0-100%
LIUKJIOTeKCaH/3TuianeTar. beuio oOHapykeHO, uTO (pakiiu COAEpPKAT MPUMECH, MOITOMY
¢dpakumy, copeprKalipe NPOAYKT, OOBENWHSUIM, PACTBOPUTENb YOI TPU TMOHUKEHHOM
TaBJIEHUH, U TIOJyUYE€HHOE B PE3YJIbTATE OpaHkKeBOoe Macio pacteopsuid B cmecu JIMCO/meraHon
(1:1). 3arem stor pacrBop ouumamu MDAP (TOVY) - dpakuum, comepkamue MNPOIYKT,
OOBEIUHSIIN, U PACTBOPUTEND YOAJSIM MIPU MOHMKEHHOM AaBlieHHU. [IpoaykT ocraBisum Ha 2
OHS JUI1  BBICYIIMBAHUS B BakyyMmMe ¢ noaydeHneM NS5-(2-3Tokcuuumkionporm)-1-(3-
bropbensmn)-N3-meTmi-2-okco-1,2-nuruaponupunus-3,5-agukapdokcamuna (200 wmr, 0,516
MMOJIb, BbIXOA 98%) B BHIE CBETJIO-OPAH)KEBOIO TBEPAOrO BEIECTBA B BUIE CMECH
UACTEPEOMEPOB, KOTOPYIO pasfessuiu axupanbHoi BOXKX:

O6pazen pacreopsitu B 9 M1 JIMCO. 3000 mk BBogmiu Ha kosonky CSH C18 150 x 30
MM, 5 MKM, HCIIOJIb3Ysl TIEPEUHCICHHbIE HIDKE yCIoBUs XpoMaropaduu: Pacteopurens A: 0,1%
00./06. pacTBOp MypaBBHHOH KHCJIOTBI B Bojae, pactBopureiab B: 0,1% 00./06. pactBop

MYpPaBbHHOM KHCJIOTBI B ALETOHUTPHIIE, CKOPOCTh MOTOKa: 40 Mi/MuH. [ pagMeHT: KaK OMHCaHO

HILKE!
Bpewmst/mMun % B % A
0 20 80
3.5 20 80
25 40 60
32 40 60
35 99 |

DpaKkMOHUPOBAHKE OTPENEISIIA HA OCHOBAHUM CMEILIEHHUSI CUTHAIA JUOMHOW MAaTPHILIBI
U Macc-crekTpoMerpa: Y@ neTeKTUPOBaHUE. CYMMHUPOBAHHBIN CUTHAN JJIMHBI BOJIHBI OT 210 HM
mo 350 wm. MC: Waters SQ, pexuM  HOHM3AIMU.  YEePENOBAaHUE  PEXKUMA
TMIOJIOKUTETBHON/OTPUIIATENIbHON MOHU3ALUN 3JIEKTPOPACIIBICHUEM, THUANa30H CKAHUPOBAHUS:

ot 100 mo 1000 a.e.m., Bpemst ckanupoBanus: 0,5 ¢, 3ama3abIBaHue MEKy CKaHUpoBaHUsMU: 0,2
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c. Ilotok u rpamueHT obecrneunBaIv C IOMOLIBIO JBYX HACOCOB CO CHI)KEHHOW CKOPOCTBIO
NPOMYCKaHUs Yepe3 MHXKEKTOp NMpH BBoze oOpasua. OcTaTouHBINA MOTOK BBOAMIIM HA BXOJE B
KOJIOHKY, Tak 4YTro OOmMHA TMOTOK OcTaBajcs MOCTOSHHBIM. OOpasuel  cobupanu
(paKkLMOHHPOBAaHHEM BO MHOXKECTBEHHBIE COCYZBI, U MOAXOIAIINE (PaKIUH OOBEAMHSIIN U
BBICYIIIUBAJIA, WCIONB3yss ucnapurenb Biotage V10. B pesynaprare mnonyumnm TpaHC-
nuactepeomep (mpumep 105) B Buze Oesioro TBepaoro Berectsa (106 mr).

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 0,90 mun, [MH]™ = 388, 1.

Hpumep 106: (+/-)-1-((1H-Ung0a-4-un)mernn)-NS-((TpaHc)-2-3THILHKIONPONHI)-

N3-meTnn-2-okco-1,2-guruaponupuaun-3,5-1uKapooKcaMua

K pacTBopy 1-((1H-unnon-4-un)mermn)-S-(merunkapoamoni)-6-okco-1,6-
IUTUAPOTIUPUANH-3-KapOoHOBOH Kkuciotsl (25 wmr, 0,077 mmons) u HATU (35,1 mr, 0,092
mMmoib) B JAM® (500 wki), mnepeMemaHHOMY Tpu KT, npoOaBmsuu  (+/-)-(TpaHc)-2-
STHIILHKJIONponaHamMuaa ruppoxjopun (18,69 wmr, 0,154 mmonb, uMeeTcss B TNPOJAXE,
Hanpumep, ot komnanuu Enamine) u DIPEA (26,8 mki, 0,154 MMonb), ¥ peakLIMOHHYIO CMeCh
nepememnBain B TedeHne 30 muH. Peaxiumonnyio cmech paszbasmsnu [IMCO (0,5 min) u
ounmmanu MDAP (Bbicokuii pH). PacTBopurens BelnapuBaiu B BaKyyMme € MOJyYEHHEM YHCTOTO
NPOAYKTa (+/-)-1-((1H-unnon-4-un)merun)-N5-((TpaHc)-2-3 THIHUKIONPONmI )-N3-MeThiI-2-
okco-1,2-murunponupunun-3,5-nukapookcamuna (15 mr, 0,036 mmonb, Bbixon 47,2%) B BUzE
0e10BaTOro TBEPAOrO BEIECTBA.

JKXMC (2 MuH, MypaBbuHast Kuciora): Rt = 0,93 mun, [MH]™ = 393,2.

Ipumepsr 107-112: MaTpuuHbiii cuHTe3 aMua0B 1-(3-(2-ruapoxcHITOKCH)0eH3HI)-
S-(meTmiikapdamonJi)-6-oxco-1,6-1TMruApONUPHIANH-3-KapOoHOBOH KHCJI0THI

K ucxonnomy pacteopy 1-(3-(2-rugpokcusTokcu)0eH3mn)-5-(MeTrikapoamon)-6-0kco-
1,6-nquruppormpunns-3-kapboHoBoii kucnotsl (337 mr, 0,97 mmons) 1 HATU (374 wmr) B IM®
(5,5 mi) nobasnsmm DIPEA (550 mkir). PactBop BeTpsixuBanmu u o0pabaTbIBaiv yIBTPA3BYKOM,
9TOOBI TIOMOYb AMCIIEPTUPOBAHUIO, U NENJIN Ha anmukBOTHI (0,55 MiT), KOTOpBIEe MOOABISUIH K
NpeABapUTEIHbHO MPUTOTOBJICHHBIM HABECKAM CEPUM aMHHOB (KakK MOKa3aHo B Tabmiuue Hiwke). K
peakuoHHOM cmecu npumepa 107 mobassinn gomnonautenbHoe Kosmuectso DIPEA (55 M)

nns komnieHcauuu conu HCl monomepa amuna. ITocine 18 4 npu kT 0Opasiipl BBOIWIN B TAKOM
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BUzie Ha KOJMOHKY W oummanu MDAP (Beicokmii pH). PacTBopuTens BBICYLIMBAIN B MOTOKE

azora ¢ nosyueHueMm TpeOyembix mpoayktoB. IIpumep 111 pacteopsmu B AXM (0,5 mn) u

obpabarsBanu TV (0,5 M), U pacTBOP OCTABJISUIN CTOSITH B 3aKPBITOM KPBIIIKOH (pi1akoHe rpu

KT Ha 2 4. PeakiuoHHyo cMmech Bbimapusanu, u npumep 111 pactsopsiu 8 MeOH (0,5 mu).

PacTBop HaHOCHIIM HA npeaBapuUTeNbHO KoHAuIMoHUpoBaHHblii MeOH kaptpumx 100 mr SCX-

2, koTopsiii 3areM npombiBasid MeOH (1 mi), a 3atem 2 M pactBopom ammuaka B MeOH (1 mu).

OcHOBHBIE IMPOMBIBKH BbIIIApUBAJIM OO CYXOro COCTOAHUA C TMOJIYYCHHUEM KOHEYHOI'O

coequHeHus1 0e3 3alUTHOW TPYIIbl B BUAE CBOOOAHOTO OCHOBaHHS (Kak MOKa3aHO B TabiuIe

Hwke). [Tpumep 111 nepeounmann MDAP (Bbicokuii pH). PacTBopuTesb BBICYIIMBAIH B TOTOKE

a30Ta ¢ MoNy4eHneM TpedyeMoro NpoayKTa.

MoHomepel
Mo Macca O6seMm
pNO P Hassanue pearenra Crpykrypa MM peareHra peareHra MMOJIb
' 69) ()
HoN
107 | 3-dropunkiodyranamumna tL HCL 1 12557 | o014 ; 0,120
THAPOXJIOPHT
F
108 2-IMKJIONPONHISTAHAMUH HoN /\/A 85,15 0,010 - 0,114
2
109 par-2- J>_O 101,15 | 0012 - 0.114
STOKCHIUKJIONPONAHAMAH
HaN
pan-(2- > PH
110 AMUHOLMKJIONPONIII)META 87,12 0,010 - 0,114
HOJI H 2N
NH,)
mpem-0yTun-(6- Q
111 amuHOCTIHPO[3.3 [renTan- )\\N 226,32 0,026 - 0,114
2-um)kapbamar jﬁ H
H,N
- - %
112 pau-(Tpaic) )> 71,12 | 0,008 - 0.114
MCTHIIIHKJIONMPONTIAHAMHWH
ITpumepsr
Ilpu
Mep Haszsanme Crpykrypa Macca BI’;XOH [MH]+ | Rt (mun)
N o | )
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107

N5-(3-
¢roprmkao0yTHI)-1-
(3-(2-
THAPOKCHITOKCH)OCH
3u1)-N3-MeTHII-2 -
okco-1,2-
JUTHAPOTIUPHIHH-
3,5-nukapbokcaMu

18,7

>

45,0

>

418

0,74

>

108

N5-(2-
LHHUKJIOMPOMHIITH) -
1-(3-(2-
THAPOKCHITOKCH)OCH
3un)-N3-meTun-2-
okco-1,2-
JUTHAPOIHPUIUH-
3,5-muxapbokcamu

19,5

s

474

s

414

0,82

B

109

pau-N5-(2-
STOKCHIMKJIOMTPOIT)
-1-(3-(2-
THAPOKCHITOKCH)OCH
3u1)-N3-meTuin-2-
okco-1,2-
JHUTHAPOIHPHIUH-
3.5-muxapbokcamuz

HN__O
DI
HO_~q N AN
o%

o~

17.3

40,5

430

0,74

110

pau-1-(3-(2-
THAPOKCHITOKCH)OCH
3um)-N5-(2-
(THAPOKCUMETHIT) UK
aonponua)-N3-
METHJI-2-0KCO-1,2-
JUTHAPOTTHPUINH-
3,5-nukapbokcaMu

HN__O
D320
HO_~¢ N AN
oi

OH

12,6

>

30,5

>

416

0,62

>

111

NS5-(6-
amuHocriupo[3.3]ren
TaH-2-um)-1-(3-(2-
THAPOKCHITOKCH)OCH
3u1)-N3-meTui-2-
okco-1,2-
JUTHIPOMUPHIUH-
3,5-muxapOoxcamu

HO\\\
0O /
HN
o)

0

N
NH

d

NH,

5,9

s

13,1

455

0,47

>

112

pau-1-(3-(2-
THAPOKCHITOKCH)OCH
311)-N3-MeTuI-N5 -

((Tpanc)-2-
METUILHKJIOMPOIIHII)

-2-0kco-1,2-

JTUTHPOTTHPHTHH-

3.5-muxapbokcamuy

HN o}
DLk
HO\/\O N .~ N,
o Y

8.4

>

21,1

400

0,75

Bce )KXMC npoBoauiu, HCIIONB3Yst Cr1ocod ¢ MypaBbUHOM KHCIOTOH B TE€UEHHE 2 MUH.
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IIpumep 113: (R*)-NS-nuxaonponui-N3-meTnia-2-okco-1-(1-(Mera-Tojyni)ITua)-

1,2-guruaponupuaun-3,S-qukapéoxcamug — 3HaHTHOMEP 1

pau-NS-muknonponuin-N3-merun-2-okco- 1 -(1-(mera-ronymn)stun)-1,2-
IUTUAPOTIUPUANH-3,S-1uKapOokcamun (Harpumep, npumep 88, 117 mr) pacteopsiin B EtOH (3
MJT) ¥ OYHINAJIH XUPATBHOU XpoMaTorpadueii:

Ananmutuueckuii crocoo:

[Tpubmusurensro 0,5 Mr pauemara pactBopsii B 50% EtOH/renran (1 mir). Ha xonoHky
Beommin 20 MKJ (KOJIOHKA: BHYTpeHHUH amamerp 4,6 mm x 25 cm, Chiralpak AD-H, Ne
toBapHoi maptium ADHOCE-PCO014). Kononky smompoBamn cmecero 25% EtOH/renras,
ckopocTh moToka = 1,0 MjI/MuH, neTekTop AuHbI BOJHBI 215 HM, 4. Ref 550, 100

[IpenapaTtuBHBIN CIOCOO:

[Tpubmmsurensuo 117 mr paumemara pacteopsiii B 3 M EtOH. Boxa: Ha komoHKy
BBommi 1 mn pactBopa (komonka: 30 mm x 25 cm Chiralpak AD-H, Ne ToBapHOl maptuu
ADH12143-01). Kononky asmroupoBanu cmecbto 25% EtOH/renran, ckopocts moroka = 30
MJI/MHH, JeTeKTOp IIUHBI BOJHBI 215 HM, 4. Ref 550, 100. Ob61mee uucio BBoaos: 3. @pakuu ¢
10,5-13,5 MuH 00beAMHSIIN U MapKUPOBAIU Kak muk 1. @pakumu ¢ 15,5-24 MuH 0ObeauHsIN U
MapkupoBaiu kKak nuk 2. OObenuHeHHble (pakuuy A MUKa | BBINAPHBAIM B BaKyyMe C
MOJIy4EHHEM YHCTOrO SHaAHTHOMepa | B Buae Oesoro TBepaoro BemecTsa (51 mr),

AKXMC (2 muH, mypaBbuHas kuciora): Rt = 0,96 mun, [MH]+ = 354,

Ipumep 115: NS-(2-3roxkcunmukaonponui)-1-(2-¢prop-S-mernndenznna)-N3-meru-2-

oKkco-1,2-guruaponupuann-3,5-gukapooxkcamMmu

1-(4-®@rop-3-meTundensmn)-5-(Merunkapoamon)-6-okco-1,6-TuruIponupuAnH-3-
kapOoHoByt0 kuciory (200 mr, 0,628 mmors) pactBopsian B JAMD (5 mn) u nodasmsuin HATU
(263 wr, 0,691 mmonp) ¢ mocnenyromum nodasnennem DIPEA (0,219 mim, 1,257 mmons).

PeaknnoHHyl0 CMeCh OCTaB/SUIM ISl TEpPEeMEIlUBaHUA Ha S5 MHH, 3areM J00aBisIN 2-
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ATOKCUIHUKJIONponanamMuH (47,7 mr, 0,471 MMOIb, UMEETCsl B TIPOAAKe, HATIPUMEP, OT KOMITAHUU
Enamine), u peakiMOHHYIO CMECh OCTABJISUIIM JUIs epeMenBanus Ha | 4. PeakimoHHyro cMech
KOHLIEHTpupoBanu B BakyyMe u oummanu MDAP (sbicokuii pH). Hamnexamme ¢paxuun
OObeMHSUIN M KOHLEHTPUPOBAJIM B BaKyyMe C IOJy4eHHeM kejaeMoro mpoxaykra (100 wr,
0,249 Mmoub, BbIXOn 52,9%) B Buie 6e0ro TBEPAOrO BEIIECTBA.

JKXMC (2 MuH, MypaBbuHas kuciota): Rt = 0,97 mun, [MH]™ = 402,2.

IMpumepsr 116-118 u 130: Marpuunsbiii cuHTe3 amuaoB 1-(2-¢pTop-3-meTunoensmn)-5-

(MeTukapbaMom)-6-0kco-1,6-TUruAPOTUPUINH-3 -KapOOHOBOH KUCIIOTHI

Monomepsl
Mo Macca Ob6vem
Nf) P Hassanue pearcHra Crpyxrypa MM peareHTa peareHra MMOJIb
} (r) ()
H,N
116 2-IUKJIOTPONTHIISTAHAMUH 2 \ <] 85,15 0,0102 - 0,120
117 2-(3roxcmmeTH) /A\/O 101,15 0.0121 - 0.120
OUKJIONPOTIAHAMHH HoN
F
118 | 3-dropuuxiobyTanammHa J:( HCl| 12557 0.0107 - 0.085
rHL[pOXJIOpI/IL[ H2N
NHBpc
mpem-0yTHi-(6-
130 amuHOCTIHPO[3.3 |renTan- 226,32 0,0272 - 0,120
2-un)kapdamar
HoN

K wucxomnomy pactopy 1-(2-¢prop-3-merundensun)-S-(mMeTunkapdamorn)-6-okco-1,6-
IUTUAPOTIUPUIH-3-KapOoHOBO# kucioTel (350 mr, 1,1 mmonb), pactBopeHHoi B M@ (5,5
mi), nobaenssmn HATU (502 wr, 2,13 mmons) u DIPEA (570 wmxn, 3,3 mmonb). Cmech
oOpabaThIBaii yJIBTPA3ByKOM, 4YTOOBI MOMOYbL AUCHEPCUH, W JOOABISIN JIOMOJHUTEIbHOE
konmaecTBo AM® (5,5 mu). Anuksoty (1,0 mut) 3T0#t cMecH n00aBIIsIIN K COOTBETCTBYIOIEMY
amuny (0,12 mmonp) B IM® (0,3 mi1) BO ¢pakoHe, KOTOPBIA BITOCIEICTBHH TE€PMETHYHO
3aKpbIBaIK, 00padaThIBaIH YIBTPA3BYKOM M OCTABILSUINA CTOSATH MPH KT Ha 3 4. OOpem oOpasuos
yMEHbLIANN 10 1 M, 3aTeM BBOIOWIM B CUCTEMY B TakoM Buzae u ouninanu MDAP (Bbicokuit
pH). PactBopurens ypmamsuii ¢ HCIONB30BAHMEM TapeibuaTON CYIIWJIKH C TOJy4YE€HHEM
TpeOyeMBbIX MPOAYKTOB, KaK IIOKA3aHO B TaOJHIIE.

AXM (0,5 mn) u TOVY (0,5 mi) nobapisii K MPOAYKTY, 0Opa30BaHHOMY M3 MOHOMEpA

aMMHa, WCHOJb3yeMOoro st nonydeHus npumepa 130, u ¢akoH 3aKpbIBajl KPBILIKOH U
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OCTaBJSUIA CTOSITb NPU KT Ha 2 4. PacTBOopuTenp yaamsiii ¢ UCHOJBb30BAHUEM Tapeib4aToOu

cymunku. Ocratok nmoBTopHO pactBopsuid B MeOH (0,5 mim) n HaHOCHIIM Ha BXOJE KapTpUAKa

s TOD SCX-2 (1 r, npensaputenpHo koHauuuoHupoBaH MeOH (1 wmm)). Kaprpumxk

AIIOUPOBAIIM JOMOMHUTENbHBIM KonnuecTBoM MeOH (1 mi), a 3atem 2 M NH3/MeOH (1 m).

PacTBoputens BbimapuBaiu U3 odpasua B motoke azora. Ocratok pacteopsiiv B JIXM (1 mn) u

HAHOCWIN Ha KapTpUIK ¢ amuHONponuioM (100 mr) (mpeaBapuTenbHO KOHIUIMOHUPOBAHHBIN

CHCls) u smoupoBanu gononuuteabHbM kKonndecTBoM CHCls (1 Mi1) M KOHIEHTpUPOBAJH C

MOJIy4eHHEM skenaeMoro npumepa 130.

ITpumepsnr

ITpamep
Ne

Ha3panne

Crpykrypa

Macca

(ur)

Brixon
(%)

[MH]

Rt
(MuH) *

116

N5-(2-mMKIONPONUISTUN) -
1-(2-¢rop-3-
MCTHIOCH3HT)-N3 -MCTHIT-
2-0kco-1,2-
JUTHAPONMUPHANH-3,5-
JHKApOOKCAMUTT

H

—

0
N/
F

o]

N

NH

225

33

386

1,05

117

N5-(2-
STOKCHIHKJIONPONUI)-1-
(2-¢prop-3-MeTUNOCH3HT)-
N3-merun-2-okco-1,2-
JUTHAPONMUPHANH-3,5-
JUKapOOKCaMuz

26,6

50

402

0,96

118

1-(2-¢pTop-3-
MeTuI0eH3m)-N5-(3-
(ropuuxsioOyTHIT)-N3-
METHJI-2-0KCO-1,2-
JUTHIAPONMUPHIUH-3,5-
JHUKApOOKCAMHUT

25,7

59

389

0,97

130

N5-(6-
amuHocniupo[3.3]renTan-
2-um)-1-(2-¢rop-3-
MCTHIOCH3MT)-N3 -MeTHI-
2-0xco-1,2-
JUTHAPONUPHIUH-3,5-
JTHKAPOOKCAMUTT

(o)
N
N -
F

3.4

s

6,0

s

346

0,90

IIpumep 119: 1-(4-Dr1opoden3un)-N5-((1R*,2R*)-2-(ruapoxcumeTHI)IHKJIONPONHI)-

N3-merunn-2-okco-1,2-gurugponupuaun-3,S-gukapooxkcamux — JHaHTHOMep 1

H

IIpumep 120: 1-(4-Propden3mia)-NS-((1S*%,25%)-2-(ruapoKCHMeTHI)IHKJIONPOIH.I)-

N3-merun-2-okco-1,2-gurugponupuann-3,S-1ukapooKcaMmux — JHAHTHOMeP 2
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| |
HN._O HN. -0
F o
N .~ N

N .~ N, W

o Y 0 :

~

OH OH

1-(4-Propbensmin)-N5-(2-(TruapOoKCUMETIIT ) IUKJIONPOITT )-N3-MeTu-2-0kco-1,2-
OUTUAPONTUPUANH-3,5-TuKapOokcamun (Harpumep, npumep 86, 145 mr) pacreopsiin B EtOH (9
MJT) ¥ OYHINAIH XUPATBHOU XpoMaTorpadueii:

AnanmuTHueckuii crocoo:

[Mpubmusurensuo 0,5 mr panemara pacrBopsuin B 50% EtOH/renran (1 mur). 20 Mkn
BBOJIMJIM Ha KOJIOHKY (BHYTpeHHMH amameTp KOMOoHKH 4,6 MM x 25 cm Chiralpak AD-H, Ne
toBapHoi maptun ADHOCE-PCO014), kortopyroo smomposamn cMmecbto 60% EtOH/renran,
cKopocTh moToka = 1,0 My1/MuH, JyTHA BOJTHBI HeTekTupoBanus = 215 um, 4. Ref 550, 100.

IIpenapaTuBHEBIH CIIOCOO:

[TpubmmsurensrHo 145 mr panemara pactsopsuii B 9 Mt EtOH npu marpesanun. Beoxa: Ha
KOJIOHKY BBOAMJIM 3 M pactBopa (koinoHka: 30 MM x 25 cm Chiralpak AD-H, Ne TosapHO#
naptin ADH12143-01) u smouposamn 60% EtOH/rentan, ckopocTh motoka = 25 MiI/MuH,
IUTMHA BOJIHBI AetektupoBanus 215 M, 4. Ref 550,100. Obwee uncino BBoxoB = 3. @pakuuu ¢
14-19 MuH oObenuHANM U MapkupoBainu kak muk 1. Ppakuum ¢ 22-31 MuH OOBENUHANIN U
MapkupoBaiu kak muk 2. OObennHeHHble (PAaKUMU BBHIMAPUBAIN B BaKyyMe, HCIIOIb3YS
POTOpHBIH HCTAPUTENb, & 3aTeM MEePEHOCHIN BO B3BEIIEHHYIO KOJOY Ul MTOTOBOTO aHAJN3A,
KaK OINHCAHO BBINE IS AHAJIUTHYECKOro cnocoba. OOvenuHeHHble (Gpakuuu AT nHuka |
BBINAPHUBAJIM B BaKyyMe C MOJIYYEHHUEM YHCTOrO YHaHTHOMepa | B BuIe OECIBETHOTO TBEPIOTO
BemecTna (72 mr),

BOXX-Y®: RT okono 11,0 munHyT, m3omepHas uucrora d6onee 99,5% Ha OCHOBaHHH
riomany nmuka BOXX @ 215 am.

JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 0,75 mun, [MH]™ = 374,1

OOpenuHeHHble (pakuuy U MHKA 2 BBIIAPUBAIN B BAaKyyMe C MOJYYEHHEM YHCTOTO
SHAHTHOMEpA 2 B BUE OECIIBETHOTO TBEPAOTrO BemecTsa (65 mr).

BOXX-Y®: RT okono 19,0 munyt, nzomepHas yucrora 98,3% Ha OCHOBaHUU TLIOIMATN
nuka BOXX @ 215 um.

JKXMC (2 Mun, MypaBbuHast kucinora): Rt = 0,76 mun, [MH]™ = 374,2.

IIpumep 121: 1-(4-Pr1opbensnn)-N3-metna-NS-((1R*,2R*)-2-MeTHIUMKIONPONHNI)-

2-0kco0-1,2-nuruaponupuaut-3,S-nukapooxkcamua — 3HaHTHOMEP 1



276

7|
IIpumep 122: 1-(4-Ptopdensnn)-N3-meTua-NS-((1S%,2S%)-2-MeTHIUHMKIONPONNII)-

2-0kc0-1,2-AUruApoNnUPUANH-3,S-1uKapooKkcaMul — SJHAHTHOMeP 2

|
H[Lo HN_ _O
Qs AGNS
H H
\©\/N/ N.. N =~ NW
£y &

(+/-)-1-(4-Propbens3mn)-N3-meTun-N5-((TpaHC)-2 -MeTHIILUKIONPOHI )-2-0Kco-1,2-
OUTUAPONUPUANH-3,S-nuKapOokcamun (Hanpumep, mpumep 82, 90 mr) pacteopsiin B EtOH (2
MJI)  OYHUIIAJH XHPAIbHOU XpoMaTorpadueii:

AHamuTHYECKUH crocod:

[Mpubmmsurensro 0,5 mr pauemata pactsopsuii B 50% EtOH/renran (1 mur). Ha xononky
oM 20 mn oOpasua (KoJoHKa: BHyTpeHHui nuamerp 4,6 mm x 25 cm Chiralpak IC, Ne
toBapHoi maptiu OJHOCE-QLOSS) u smoupoBanmu 5% EtOH (¢ noGasnenuem 0,2%
M30MPOITMIIAMIHA)/ TeNTaH, CKOPOCTh MOTOKa = 1,0 MJI/MUH, JUIMHA BOJHBI AETEKTUPOBAHHS =
215 um, 4. Ref 550, 100.

IIpenapatuBHBIH CIOCOO:

ITpubmusurensuo 90 mr pauemara pacreopsuiu B 2 mut EtOH npu HarpeBanuu. Bron: Ha
KOJIOHKY BBOAmIKM 1 mi pacrBopa (kosonka: 30 mm x 25 cm Chiralcel OJ-H, Ne ToBapHoii
naprun  OJH10027-01). Komonky osmoupoBanmu 5% EtOH (¢ nobasnenmem 0,2%
usonponuwiamuHa)/rentad (¢ nodasnenuem 0,2% H30MPONMIAMHHA), CKOPOCTh MOTOKa = 30
MJI/MHH, JJIMHA BOJIHBI AeTekTupoBanus = 215 uM, 4. Ref 550, 100. OO0mee 4ucao BBOAOB = 3.
@pakuun ¢ 31-38 mMuH oObenuHsSIM W MapkupoBamu kKak nuk 1. @pakuuu ¢ 38-43 muH
OOBENUMHSUTA W MapKUPOBAIM Kak cMemmaHHble, @Dpakumu ¢ 43-54 MuH OOBENUHSIN |
MapKUpOBaIH Kak MUK 2. OObeanHEHHbIE CMEIaHHble (PPaKLUU BHITAPUBAIN B BaKyyMe H
oOpabaTbIBaii  TIOBTOPHO, HCIIONB3ysl ~ OMHMCAHHBIA  BBILNIE MPEMapaTUBHBIA  CIIOCOO.
OOpenuHeHHbIe (PpaKUU BBIMAPUBAINA B BAKyyMe, HCIIONb3Ysl POTOPHBIA HCHIAPUTENb, & 3aTEM
NEPEHOCHJIM BO B3BEIIEHHYIO KOJIOY JJii HMTOrOBOTO aHAlM3a, KakK OIWCAHO BBILIE IS
aHanmuTHdeckoro crocoba. OOwpenuHeHHbIE (pakuuu ISl MUKa 1 BBIMAPUBAIN B BaKyyMe C
MOJIy4€HHEM YHCTOr0 SHaHTHOMepa | B BUIe OECIIBETHOrO TBEPIOTO BewiecTa (44 mr),

B2XX-Y®: RT okono 30 muHyT, n3omepHast uucrora Oosnee 99,5% Ha OCHOBaHMH
riomany nuka BOXX @ 215 am.

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,92 mun, [MH]™ = 3582
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OOvenunenHble (pakuuy U MHKAa 2 BBIIAPUBAIN B BaKyyMe C MOJYYEHHEM YHCTOTO
SHAHTHOMEpA 2 B BUJE OECIIBETHOTO TBEPAOTO BelecTna (43 mr).

BOXX-Y®: RT okono 40 munyT, u3oMepHasi yuctora 97% Ha OCHOBAHMM ILIOLIANU
mka BOXX @ 215 am.

JKXMC (2 Mun, MypaBbuHast kucnora): Rt = 0,92 mun, [MH]™ = 358,1.

Mpumep 123: N5-((1R*,2R*)-2-3Troxkcnunkaonponui)-1-(4-¢propodensni)-N3-merTu-
2-0kco-1,2-quruaponupuaut-3,5-nukapooxkcamua — sHanTHOMeEp 1

"

Ipumep 124: NS-((1S*%,2S%)-2-3Tokcuuukiaonponun)-1-(4-gpropodenszmia)-N3-merTu-

2-0kco-1,2-quruaponupuaut-3,5-nukapooxkcamua — sHanTHOMEp 1
|
Yo HN._0
F@:i%\”/ F\Qi%YH
H
NN, N AN AN
5 Y 5 Y
Oj OW

NS5-(2-aTokcunuknonponun)- 1 -(4-propoensmn)-N3-merun-2-okco-1,2-
OUTUAPONIUPUANH-3,5-1uKkapOokcamun (Hanpumep, npumep 87, 98 mr) pacrsopsimn B EtOH (2
MJT) ¥ OUHINAJIHN XUPAIBHOU XpoMaTorpadueii:

AHanmuTHuecKui crocoo:

[TpubnusurensHo 0,5 Mr pauemara pactsopsuin B 50% EtOH/rentan (1 mu). Ha xonoHky
oM 20 My oOpasua (koynoHka: BHyTpeHHHI auametp 4,6 MM X 25 cm Chiralcel OJ-H, Ne
toBapHor mnaptun OJHOCE-QLO5S). Komonky smoupoBanu cmeceto 40% EtOH/renran,
CKOpOCTh MmoToka = 1,0 MjI/MUH, IeTeKTOp AUHBI BOJHBI 215 HM, 4. Ref 550, 100

[TpenapatuBHBIN CIOCOO:

[MpubnusurensHo 98 mr pauemara pacreopsu B 2 mut EtOH npu Harpesanuu. Beon: Ha
KOJIOHKY BBOAMJIHM 2 M pactBopa (kojoHka: 30 mm x 25 cm Chiralcel OJ-H, Ne ToBapHO#
naptan OJH10027-01). Kononky smonposanu cmechio 40% EtOH/rentan, CKOpOCTh MOTOKA =
30 mn/muH, aerektop mnuHBI BoyHBI 215 HM, 4. Ref 550, 100. OOmee uucio BBomoB = 1.
@pakuun ¢ 7,5-11 MuH OObeAMHANN W MapkupoBaiu Kak nmuk 1. @pakomm ¢ 13,5-21 munH
Oo0BEenUHIIN U MapKUpoBaIH Kak MUK 2. OObenuHeHHble (pPaKIUU BBIIAPUBAIN B BaKyyMe,
UCTIONb3YsI POTOPHBIN MCHIAPUTENh, & 3aTE€M MEPEHOCHIN BO B3BELICHHYIO KOJIOY IUIs HTOrOBOTO

aHaJM3a, KaK OMHCAHO BbILIE IS aHATUTHYeCKoro crnocoda. OObpennHeHHble PpakLuy A THKa
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1 BbIMapuBasiu B BAKyyMe € IOJYYEHUEM YHUCTOrO SHaHTHOMepa | B BUae OECBETHOTO TBEPAOTO
BemecTna (45 mr),

BOXX-Y®: RT okono 7,5 muHyT, m3oMmepHas yucrora Oonee 99,5% Ha OCHOBaHUU
miomanu niuka BOXXX @ 215 um.

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,90 mun, [MH]™ = 3882

OObenuHeHHbIe (PPaAKLUU U THKA 2 BBIIAPUBAIN B BAKyyMe C MOJYYSHHEM YHCTOTO
SHAHTHOMEpA 2 B BUIE OECIIBETHOTO TBEPAOTO BelecTna (44 mr).

BOXX-Y®: RT okono 13,5 muHyT, usomepHasi uyuctora Oojee 99,5% Ha OCHOBaHUU
riomany miuka BOXX @ 215 am.

JKXMC (2 Mun, MypaBbuHast Kuciota): Rt = 0,92 mun, [MH]™ = 358, 1.

IIpumep 125: NS-((1R*,2R*)-2-3Tokcuumkaonponui)-1-(4-gprop-3-meTnadeH3n)-
N3-meTni-2-okco-1,2-guruaponupuaut-3,S-guxkapooxkcamug — 3HaHTHOMep 1

"

IIpumep 126: NS-((1S%,25%)-2-3Toxkcuumkaonponu)-1-(4-gprop-3-MmeTnadeHsnn)-

N3-mernn-2-okco-1,2-gurugponupuaun-3,S-1ukapooxKcaMmux — JHAHTHOMeP 2
| |
HN. O HN.__O
F 0 F o
N 3
N A\ N NN
0 Y o W

N5-(2-3Tokcunuknonponui)- 1 -(4-gpTop-3-metundensmn)-N3 -metun-2-okco-1,2-
OUTUAPONTUPUANH-3,S-1ruKapOokcamun (Hampumep, npumep 98, 144 mr) pacteopsiin B EtOH (2
MJT) ¥ OYHINAJIH XUPATBHOU XpoMaTorpadueii:

AHamuTHYeCKui crocod:

[Mpubnusurensro 0,5 mr pauemata pacrBopsuiu B 50% EtOH/rentan (1 mur). Ha xonoHky
O 20 M oOpasua (konoHka: BHyTpeHHHH auametp 4,6 MM x 25 cm Chiralcel OJ-H, Ne
toBapHoi maptun OJHOCE-QLOS5S). Komonky smounpoBann cmecbto 25% EtOH/renran,
ckopocTh moToka = 1,0 My1/MuH, neTekTop AuHbI BOJHBI 215 HM, 4. Ref 550, 100

[IpenapatuBHBIN CIOCOO:

[TpubmmsurensHo 144 mr panemara pactsopsuin B 2 Mt EtOH npu marpesanun. Beoxa: Ha
KOJNIOHKY BBOAMJHM 1 M pactBopa (kononka: 30 mm x 25 cm Chiralcel OJ-H, Ne ToBapHO#
naptian OJH10027-01). Kononky smounposanu cmechio 25% EtOH/rentan, ckopocTh moToka =

30 mn/muH, aerektop mnuHBI BOyHBI 215 HM, 4. Ref 550, 100. OOmee uucio BBOOOB = 2.
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@pakuun ¢ 8-9,5 MuH O0BenMHANM M MapkupoBaiu kKak nmuk 1. @paxmmm ¢ 12-17 muH
o0benuHsAIN U MapkupoBaiu kak nuk 2. OObenuHeHHble (QpakiMy BBIIAPUBAIHN B BaKyyMe,
UCTIONIb3YsT POTOPHBIN UCHIAPUTEND, & 3aTE€M MEPEHOCUIIN BO B3BELIEHHYIO KOJIOY Il HTOrOBOTO
aHaJIM3a, KaK OMHCAHO BBILIE JUI AHATUTHYECKOro crocoba. OObenuHeHHble (ppakiuy s THKa
1 BeImapuBay B BaKyyMe € TIOJIy4E€HHEM YHUCTOro 3HaHTHOMepa | B Buie 6€CLBETHOIO TBEPIOTO
BemecTna (56 mr),

BOXX-Y®: RT okono 7,0 MuHyT, u3oMepHasi yucrota Oonee 99,5% Ha OCHOBaHUU
rtomany muka BOXX @ 215 am.

JKXMC (2 Mun, MypaBbuHas kucnora): Rt = 0,98 mun, [MH]" = 4022

OOpenuHeHHble (HpaKUUU UL THKA 2 BBIIAPUBAIH B BAKyyMe C MOJyYEHHUEM UYHUCTOTO
SHAHTHOMEpA 2 B BUE OECIIBETHOTO TBEPAOTO BelecTna (66 mr).

B2XX-Y®: RT okono 11,5 muHyT, nsomepHast uncrora donee 99,5% Ha OCHOBaHUHU
rtomany nuka BOXX @ 215 am.

JKXMC (2 Mun, MypaBbuHast kucinota): Rt = 0,99 mun, [MH]™ = 402,3.

IIpumep 127: NS-((1R*,2R*)-2-3Tokcuuukaonponui)-1-(3-¢propdensnia)-N3-meTu-
2-0kco-1,2-auruaponupuaAnH-3,S-1ukapookcamu

7|

IIpumep 128: NS-((1S*#,2S*)-2-3Trokcuuukaonponun)-1-(3-¢propodensnia)-N3-meruna-
2-0kco-1,2-auruaponupuAnH-3,S-1uKkapooxcamu

I

o o
(o]
D00 LS00
F N AN N F # 7/
o} Y o
Oj OW
(+/-)-N5-((rpanc)-2-3Tokcurukionponui)- 1 -(3-propdensmn)-N3-metun-2-okco-1,2-
OUTHAPONUPUIUH-3,5-nukapOokcamun (Hanpumep, mpumep 105, ~ 100 wmr) noxseprajiu
XUPATbHOMY Pa3IesIeHHIO
AHamuTHYecKui crnocod:
[Tpubmmsurensro 0,5 Mr nuactepeomepa pacteopsutu B 50% EtOH/renrran (1 mun). Beon:
20 MKJa pacTtBopa o0Opasma BBOAMJIM Ha KOJIOHKY (BHyTpeHHU# nuamerp 4,6 mm x 25 cwm,
Chiralcel OJ-H Ne Tosapnoii maptun OJHOCE-QLOSS), samoupys cmecsio 20% EtOH/renran, co
CKOPOCTBIO 1 MIJI/MUH, U aHATTM3UPOBAJU MPH JJIMHE BOJHBI 215 HM.

IIpenapatuBHbIi CIOCOO:
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ITpubmmsurensuo 100 mr nuacrepeomepa pactsopsui B EtOH (1 mi) mpu HarpeBaHum.
BBox: 1 mn pactBopa obpasua BBoaunn Ha KonoHKy (30 mm x 25 cwm, Chiralcel OJ-H Ne
toBapHoi maptun OJH10027-01), smoupys cmecbto 20% EtOH/renrtan, co ckopocteio 30
MJI/MUH, ¥ aHAJH3UPOBAIU NPU AyiuHe BOJHBI 215 HM. @pakuuu ¢ 10-14 MuH 0ObEAUHSIN U
MapKupoBaiu Kak muk 1. @pakunu ¢ 15,5-21 MuH 00BEAMHAIN 1 MAPKUPOBAIH KaK MUK 2.

ITuk 1: B pe3ynbrare monydusv OTAENbHbIN dHaHTHOMEpP (mpumep 127) B Buae Oeoro
TBepaoro Bemiectsa (40 mr).

JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,90 mun, [MH]™ = 388,2.

IMuk 2: B pesynbrare monydusv OTAENbHbIN SHaHTHOMEp (mpumep 128) B Buae Oesoro
TBepaoro Bemiectsa (40 mr).

YKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,90 mun, [MH]™ = 388,2.

IIpumep 129: NS-uuxaonponun-N3-meruni-2-okco-1-((1,2,3,4-

TeTPAruApoH30XHHOJIUH-S-II)MeTHJ1)-1,2-qauruaponupuaut-3,5-1uKapooxkcamMmus

HN o]

mpem-bytnn-5-((5-(unknonponuikapoamon)-3 -(MeTuIkapoaMomI )-2-0KCOMUPUIIH-
1(2H)-um)merun)-3,4-nurugpounsoxuHoiaus-2(1H)-kapbokcunar (5 mr, 10,40 mxmone) u TOVY
(0,1 mn, 1298 wmxmonb) mnepememuBanu npu kT B JAXM (0,4 mu) B Teuenue 30 MuH.
PeakunoHHYI0O CMeCh KOHIIEHTPUPOBAJIM M HaHOocWiId Ha kaprpumk 500 mr SCX
(mpenBapurtenbHO KoHAuIHOHUpoBaHHbIE MeOH) u smouposanu MeOH (5 mi), a 3arem 2 M
NH; B MeOH (5 ™). Ammuaunble (pakuuuy, comeprauiie NpPOAYKT, OOBEOUHSIN U
KOHLIEHTPUPOBAJIHU c MIOJIyY€HUEM NS-nukiaonponun-N3-merun-2-okco-1-((1,2,3,4-
TETPAruAPON30XHHOINH-5-1IT)MeTI)- 1,2-nuruaponupuans-3,S-aukapookcamuna (4 mr, 9,46
MKMOJIb, BBIX0OZ 91%) B Bue OecLiBETHOTO Macia.

KXMC (2 muH, mypaBbuHas kuciora): Rt = 0,42 mun, [MH]+ =381,

IIpumep 131: 1-(2-Prop-S-meTnaden3na)-NS-(2-(ruagpoKCHMeTH ) IHKJIOMPOIHI)-

N3-meTua-2-okco-1,2-guruaponupuaun-3,S-1uKapooKcaMmu
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1-(2-®@rop-5-meTundensmun)-5-(merunkapobamon)-6-okco-1,6-IuruIponupuAnH-3-
kapOonoByto kucnory (120 mr, 0,377 mmons) pactBopsuid B JIM® (3 mi) u nobasnsanun HATU
(158 wmr, 0,415 mmonb) ¢ mocaenyromum nodasneHuem DIPEA (0,132 wmn, 0,754 mmoub).
PeaklOHHYI0 CMeCh OCTaBJISUIM JUIs TNEPEMEIIMBAHUS Ha S5 MuH, 3areM nobOasmsum (2-
amuHOIMKIonponmi)Meranon (332,8 wmr, 0,377 MMoNlb, UMEETCS B TMPOJAAXKe, HampUMep, OT
komrnanuu Enamine), W peakLUMOHHYIO CMECh OCTABJISUIM Ui TepeMelnuBaHus Ha | 4.
PeakunoHHYI0 CMeChb KOHIIGHTpHpOBajiu B Bakyyme H ounmain MDAP (Beicokuit pH).
Hapnexxamme ¢pakuuu OOBEOUHSIIM W KOHLUEHTPUPOBAJIM B BAaKyyMe€ C TOJYYCHUEM
COeUHEHMUs], yKa3aHHOTO B 3arojioBke (90 mr, 0,232 mmonb, Beixon 61,6%), B BUAE OpaHKEBO-
0enoro TBepAOro BELIECTBRA.

JXXMC (2 Mun, MypaBbuHas kucinora): Rt = 0,81 vun, [MH]™ = 388,2.

IIpumep 132: (+/-)-NS-((TpaHnc)-2-(ruapokcumMeTHI )UKo ponua)-1-(3-

MeToKCcHOeH31J1)-N3-MeTH1-2-0Kc0-1,2-1urugponupuany-3,S-gukapooxkcamu

1-(3-Metoxcubensun)-5-(MeTrnkapbamoun)-6-okco-1,6-nuruiponupuans-3-
kapOoHOBYIO Kucaoty (200 mr, 0,632 mmonb) pactBopsiiin B JIM® (3 mur) u nobasmsimn HATU
(264 wr, 0,696 mMmomb) ¢ mocnenyromum nodasnennem DIPEA (0,221 mm, 1,265 mmonb).
PeakMOHHYI0 CMeCh OCTaBJSIM JJis MepeMelIMBaHUs HAa S5 MuH, 3areM pnoOasysuik (2-
amuHOUMKJIonporiy)MeTanon (55,1 wmr, 0,632 MMonb, UMeeTcs B TMPOMAXKe, HAmpUMep, OT
komrianuu Enamine), W peakLUMOHHYIO CMECh OCTABJISIM Ui TepeMelnuBaHus Ha | d.
PeakunoHHYI0 CMeCh KOHIIEHTpHpOBadM B Bakyyme u ounmann MDAP (Beicokuit pH).
Hapnexxamme ¢pakuuu OOBEOUHSUIM W KOHLEHTPUPOBAIM B BAaKyyMe C TOJYYCHHUEM
COeMHEeHMs], yKa3aHHOro B 3arojioBke (161 wmr, 0,418 mmonb, Beixon 66,1%), B Bune Oenoro
TBEPJOTO BEIIECTBA.

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 0,74 mun, [MH]™ = 386,2.

'H SIMP (400 MI'ty, IMCO-d¢) & mus™ 9.35 (ymrmp. q, J=4.5, 4.5, 4.5 T, 1 H) 8.80 (d,
J=2.7Tn, 1 H)8.69 (d, J=2.7I'u, 1 H) 8.56 (ymup. d, J=4.2T'y, 1 H) 7.27 (t, J=7.8 T'y, 1 H) 6.82
-692 (m,3H)525(s,2H)448 (t,J=55T, 1 H)3.73 (s, 3 H) 330 -3.42 (m, 2 H) 2.82 (d,
J=49 T, 3 H)271 (m, J=73,34Tu, 1 H)122 (dqd, J=9.1, 6.1, 6.1, 6.1,3.4 'y, 1 H) 0.64 -
0.72 (m, 2 H).
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IIpumep 133: 1-(2-PTopdensnn)-N3-meTua-NS-((1S%,2S5%)-2-MeTHIUMKIONPONHII)-
2-0kc0-1,2-nuruaponupuauH-3,S-1uKapookcaMmu

7|

IIpumep 134: 1-2-Propdens3uia)-N3-meTun-NS-((1R*,2R*)-2-MeTHIUHKIONPONHIT)-

2-0kco-1,2-guruaponupuauH-3,S-1uKapookcamu

|
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(+/-)-1-(2-Propben3mn)-N3-meTmin-NS5-((TpaHC)-2 -MeTHIILUKIONPOITN )-2-0Kco- 1,2~
OUTUAPONTUPUANH-3,5-1uKapOokcamuy  (Hampumep, mnpumep 61, npubmmsurensHo 30 wr)
MOABEPTAIH XHPAITbHOMY Pa3IeNICHHIO:

Ananmutuueckuii crnocoo:

[Tpubmmsurensuo 0,5 mr pauemara pactsopsuii B 50% EtOH/renran (1 mu). Beoa: 20
MKJI pacTBopa 00pasia BBOJWIM Ha KOJOHKY (BHYTpeHHuH nuametp 4,6 mm x 25 cm, Chiralpak
IA Ne roaphoii maptun IAOOCE-MC024), smoupys cmecbio 10% EtOH (¢ nobasnenuem 0,2%
M30TPOIMIIAMUHA)/TENITaH, CO CKOPOCThIO 1 MJI/MHH, U aHAJIM3UPOBAIN MPU JJIMHE BOJHBI 215
HM.

ITpenapaTuBHbIil Cr10CO0:

[TpubnusurensHo 30 mr pauemara pactopsuin B EtOH (2 mu). Beon: 0,5 mn pactBopa
oOpasua BBOAMIM Ha KOJOHKY (2 cm x 25 cm, Chiralpak IA (5 mxm) Ne ToBapHOW mapTuH
TAO0CJ-KF008), smoupyst cmecbto 10% EtOH (¢ nobasnennem 0,2% u3onponuiaMuHa)/rentaH
(¢ noGasnenuem 0,2% wu3OMpPONMMUIAMHHA), CO CKOPOCTHIO 20 MII/MUH, U AQHAIM3UPOBAIH TPU
nnuHe BOJHBI 215 HM. @pakuuu ¢ 34-37 MUH 00BEIUHSIIN U MAPKUPOBAJIM Kak MUK 1, ¢ppakumun
¢ 37-40 MuH OOBEIUHSITN 1 MAPKUPOBAIM Kak cMelnanHble. @paxiuu ¢ 40—50 MUH 00bEeHHSITH
U MapKupoBasiu Kak MuK 2. OObeIMHEHHBIE CMEIIAHHBIC (PPAKLUU BBINAPHBAIN B BAKyyMe U
oOpabaTbIBasiu IOBTOPHO, UCTIOJIB3Ysl OMMMCAHHBIH BBIIIE MPENapaTHBHbIN CIIOCO0.

IMuk 1: U3 3TOro muka mojy4uiiu OTAENbHbIN 3HaHTHOMED (TpuMep 133) B Bume Oesoro
TBepaoro Bemectsa (11 mr).

JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,91 mun, [MH]™ = 358,2.

IMuk 2: Y3 3TOro muka mojy4uiiu OTAENbHbIN 3HaHTHOMED (TpuMep 134) B Bume Oesoro
TBepaoro Bemectsa (10 mr).

JKXMC (2 Mun, MypasbuHast kucinora): Rt = 0,91 mun, [MH]™ = 358,2.
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IIpumepnr 135-138: Martpuunbiii cunre3 amuaos 1-((1H-ungon-4-um)merni)-5S-

Monomepsl
O6BeMm
Ipmvep Haszsanue pearcHra Crpykrypa MM Macca pearcHTa Mo
Ne peareHra (1) (1) b
F
135 | 3-bropumiobyranamittia Jj 125,57 0015 : 0,120
THIPOXJIOPHI
H,N HCI
136 2-IUKJIOTPOMTHIISTAHAMUH /\} 85,15 0,010 - 0,120
H>N
137 2 »\OEt 101,15 0,012 - 0,120
STOKCHIMIVONPONAHAMUE | 1N
138 AMUHOLMKJIONPONII)META H,N 87.12 0,010 - 0,120
HOJI

Tl'oroBumm ucxonusiii pacteop 1-((1H-unmon-4-um)mernn)-5-(metunkapOamMor)-6-0kco-

1,6-puruaponupuanH-3-kapoonosoii kucyuote! (358 mr) B AM® (7,7 mn) Bmecte ¢ HATU (502

mr) u DIPEA (0,57 mu1), a 3aTeM 3aKkpbIBaid KpbILIKOW U 00padaThiBay yJIbTPa3ByKOM, MOCHE

yero aenuiau Ha anukBoThl (0,7 Mi) BO (pIakOHBI, COAepsKalue MepedrCIeHHbIE MOHOMEPHI

amuHOB (0,12 Mmonp). X repMeTHYHO 3aKpbIBad W 00pabaThIBAIU YJIBTPA3BYKOM, 3aTeM

OCTaBJISI CTOSATH MPHU KT Ha 18 4. 3arem oOpaslibl HEMOCPEACTBEHHO BBOIWJIHM B CUCTEMY H

ounmanu MDAP (Beicokuii pH). PacTBopuTenb yaansiim, HCIONb3Ysl TapeIbYaTyr0 CYIIUIKY, C

NOJIy4eHHEM TPeOyeMBbIX MPOIYKTOB, KaK YKa3aHO B TAOJHUIIE TPHIMEPOB.

ITpumepsr

ITpumep

Ne

Ha3sanne

Crpykrypa

Macca

(ur)

Brixon
(%)

[MH]

Rt
(MuH)*

135

1-((1H-ungon-4-
ummeTun)-N5-(3-
¢ropuukao6y THIT)-N3-
METHJI-2-0KCO-1,2-
JUTHAPONMUPHANH-3,5-
JHKApOOKCaMuU

24

55

397

0,85

>




1-((1H-ns01-4- W o
ummeTun)-N5-(2-

136 | WHKIONPOMHIITHI)-N3- D " 26 61 393 0,93
METHI-2-0KC0-1,2- H N~ \/W
JUTUIPOTIHPUANH-3,5- — o

JuKapOOKcaMun

(+/-)-1-((1H-uHD01-4 -
umMeTu)-N5-(2-
STOKCHIMKJIONPOIHU)-
N3-metun-2-okco-1,2-

M0
JUTHIPONUPHIUH-3,5- %Y
137 AI/IKap60KC31\/£I/II[, V\g)VN P HvoEt 23 50 409 0,85
OTICTBHBIN HN I

JHAcTepeoMep C
HECH3BECTHOM
OTHOCHTCIbHO
CTEPEOXUMHUEH

(+/-)-1-((1H-uHI0 -4 - |
AI)METUI)-N5-(2- HN._O
(THAPOKCHMETHIT) IHKIIOMN O\
138 pormn)-N3-MeTHa-2- \9\/"‘ J_ K 27 62 395 0,71
okco-1,2- H

JUTHAPONUPHIUH-3,5-
JTHKAPOOKCAMUTT

* Bee dKXMC npoBoawiy, UCIONB3YS 2 MUH C MyPaBbHHOM KHCIIOTOM.
Ipumep 139: (+/-)-1-((1H-Unpoa-4-nn)merni)-N3-merua-NS-((Tpanc)-2-

MeTHJILHMKJIOMPONMJI)-2-0KCO-1,2-THruaAponupuauH-3,S-1ukapookcamusg

I
HN

0 A
N AN,
H
= o}
K pacTBopy 1-((1H-unnon-4-un)metmn )-5-(metunkapoamon)-6-okco-1,6-

IUTUAPONTUPUIHH-3-KapOoHOBO# kucaoTel (150 mr, 0,304 mmonb, ynctora 66 macc.%) u HATU
(174 wmr, 0,456 mmonb) B JIM® (1,217 mi), nepeMeIiaHHOMY TpH KT, A00aBJsuM (TpaHC)-2-
MeTrnukionponanamut (43,3 mr, 0,609 MMOJIb, UMEETCsI B MPONAKE, HAMPUMED, OT KOMIIAHHUH
Enamine) u DIPEA (106 mkin, 0,609 Mmonb). PeakimoOHHYIO CMeCh MepeMeInnBaId MPU KT B
TedeHue 3 4. PeakIMOHHYIO CMeCh HaMBaHM Ha Boay (30 MJT) M SKCTparupOBad STUJIAIIETATOM
(4 x 30 mu). OOBenMHEHHBIE OPTAHUYECKHE BEIIECTBA IPOMBIBAIM PACTBOPOM XJIOPHIA HATPHS,
BBICYIIMBAJIM TIPONyCKaHUEM uepe3 THAPOPOOHYyI (GPUTTY M BbIMAPUBAIN B BaKyyMe C
NOJIyYeHHEM HEOYHINEHHOIO MPOAYKTa B BUAE JKENTOro TBEpHoro BemecTtBa (223 wmr). Oto
TBEPJOE BEIIECTBO HAHOCWJIM B CMeCH IuxJyiopMmeraH/Meranon Ha kaptpumk 10 r SNAP u
ounmanu ¢Qudm-xpomarorpadueii Ha Biotage SP4, oamompys cmecero 0-50% (3:1
STHJIALIETAT: 3TAHOJN )/IUKJIoreKcaH. PeneBaHTHble (pakuuu OOBEAMHSIIM W BBIIAPUBAIN B

BaKyyMe C TIOJly4YeHUEM OYHINEeHHOTO MPonykTa (48 mr).
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Bbu10 OTMEYEHO, UTO MPONYKT OCAXKIAETCA Ha CHIIMKAarese, 1 KOJOHKY npoMbiBanu 50%
STAHOJIOM B 3TWiaueTrare. BoiieneHHele gpakuny OOBEAMHSAIM M BBINAPHBAIN B BaKyyMe C
NOJIy4€HUEM JONOJHUTEIBHOTO KOJINYECTBA MPOAYKTA B BUAE JKEJITOrO TBepAoro Bemecrsa (91
mr). Oror obpasen pactBopsuii B cmecu MeOH/JIMCO (1 wma, 1:1) u ouummanu MDAP
(MypaBbHHas KMCIOTa). PacTBOpHTENh O0OBEANHANIN C HAYAJIBHOH (pakumeil npoaykra (48 Mr) u
BBIAPUBAIN B Bakyyme ¢ noayderuem (+/-)-1-((1H-ungon-4-um)merun)-N3-meTmn-N5-
((TpaHC)-2-MEeTHILUKIONPOTII)-2-0KCO- 1, 2-nuruaponupunun-3, S-nukapookcamuna (98  wmr,
0,259 mmonb, Beixon 85%).

JKXMC (2 Mun, MypaBbuHast kuciora): Rt = 0,86 mun, [MH]™ = 379,2.

[pumep 140: (+/-)-N3-meTun-1-(3-metuadensun )-NS-((auc)-2-

METHJILHKJIOMPONMI)-2-0KCo-1,2-nuruaponupuaua-3,S-nukapooxcamuyg

K pactBopy 1-(3-mermnbensun)-S-(meTunkapbamon )-6-okco-1,6-auruaponupuanH-3-
kapOonoBo#i kucaotel (200,5 mr, 0,668 mmons) 1 HATU (310 wmr, 0,815 mmons) B IM® (3 M)
nobasnsnu 2-metunuukionponasaMut (94,1 mr, 1,323 MMomb, IMeeTCs B IPOJake, HapUMep,
ot komnanuu Fluorochem) u DIPEA (0,233 mu, 1,335 mmonp). CMmech nepeMernnBaiy npu KT B
teuenue 1,5 4. JlobaBmsiiu nmomonuutensHoe kojuuectBo HATU (129 wr, 0,339 mmonb) u
DIPEA (0,117 mi, 0,668 MMoIb), U MepeMeLInBaHHE MPOAOJIKAIN MPU KT B TeueHue 0,5 d.
PeaknnoHHy10 cMech KOHLIEHTPUPOBANIU B IIOTOKE a30Ta, 3areM nosoauin a0 3 ma AMCO. Oty
cmech HemocpenctBeHHO oumianmu  MDAP  (Beicokuit  pH). Hanmnexamwme ¢dpakiuy,
COOTBETCTBYIOLIME IUC-TUACTEPEOM3OMEPY, KOHLEHTPHPOBAIM B TOTOKE a30Ta, 3aTeM
pPacTBOPsUTM B CMeCH AuxjiopMmeTan/meranoi (4 mi, 1:1), KOHUEHTPUPOBAJIH B MOTOKE a30Ta W
BBICYIIMBAJIA B BAKyyMe C MOJYYEHHEM IPOAYKTa B BHJE KPEMOBOTO TBEPAOTO BemecTna (+)-
N3-metun-1-(3-mernndensmn)-NS5-((1Hc)-2-MeTHIILHKIIO PO )-2-0KCOo- |, 2-TUru Ap oMU p U TN H-
3,5-nmukapbokcamuna (11,3 mr, 0,032 mmounb, Bexoa 4,79%).

JKXMC (2 MuH, MypaBbuHast KucioTa): Rt = 0,96 mun, [MH]™ = 354,2.

Hapgnexxammmne — gpakumy,  COOTBETCTBYIOIIME  TPAHC-AHACTEPEOM3OMEPY,  TaKXKe
O0BEIUHSITN M KOHIIEHTPUPOBAJIH B BAKyyMe, 3aT€M PACTBOPSUIA B CMECH AMXJIOPMETaH/METaHOI
(10 mu, 1:1), KOHIEHTPUPOBAIM B IMOTOKE A30Ta M BBHICYIIMBAIN B BaKyyMeé C IOJIyYE€HUEM

npoaykra B Buue Oenoro TBepaoro Bemectna (+)-N3-metw-1-(3-metnnOensmn)-NS-((TpaHc)-2-
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METUJILMKJIOIPOIII)-2-0KCOo- 1, 2-nuruaponupuans-3,5-nukapbokcamuna  (172,6  wmr, 0,488
MMOJIb, BBIXO 73,1%).
IIpumep 141: (+/-)-NS-nuxaonponui-1-(3-(1-ruapoxcudTua)densni)-N3-meTuni-2-

okco-1,2-quruaponupuaut-3,S-1uKapooxkcamu

HN.__O
O
H N~ HW
o}
K pacTBopy NS5-uknonponui- 1-(3-popmundensmn)-N3-merun-2-okco-1,2-

auruaponupunuH-3,5-aqukapookcamuna (183 mr, 0,518 mmons) B TT'® (10 M) B atmocdepe
azorta nipu -78°C noOaBisIM MO KaIUISIM PacTBOp MeTWiIMaraus Opomuzaa (3 M B IU3THIIOBOM
sdupe) (0,690 mi, 2,071 mmons). Peakunonnyto cMmechk nepemermuany npu -78°C B Teuerue 45
MuH. PeakunoHHyr0 cmech racuim meraHosioMm emie npu -78°C. PactBop momorpeBanu 10
TEMIIepPaTypbl OKPYKAKOIIEH Cpeapl U KOHLEHTPUPOBAIN B BakyyMe. OCTaTOK CyCHEHIUPOBAIN
B sTruanerare (50 mir) i mpombiBau Bogoit (50 mir). B BogHOM clioe ocTanach HEKOTOpasi 4acThb
HEpacTBOPUMOIO TBEPIOrO BeLIeCTBa. BOnHBIA CIOH NoABepraju OOpaTHOH 3KCTPaKLUU
stunaneratoM (2 x 20 mut), U 00BeTUHEHHbIE OPraHUYECKHE BEIECTBA MPOMBIBAII PACTBOPOM
xynopuna Hatpust (10 mur), BBICYIIMBANM TPONMYyCKaHMEM uepe3 THApopoOHYK GpPUTTY H
BBIAPUBAJIM B BAaKyyMe C T[IOJIyY€HHEM HEOUYHUINEHHOI'O IMIPOAYKTa B BHAE JKEJTOrO
crexioBunHoro Bemectsa (1,376 r). TBepaoe BemecTBO HAHOCHIM B MHHHUMAJIBbHOM OOBEMeE
auxynopmerana Ha kaptpumk SNAP (10 r) u ounmanu ¢udim-xpomarorpaduei Ha Biotage SP4,
aoupysi cMmecbro 15-75% (3:1 aTunaneraT:3TaHON)/LMKIOTeKCaH. PeneBaHTHbIE (paKiuu
OOBEUHSTN U BBIMTAPUBAIN B BAKYYMeE C TIOJIYYEHUEM CBETJIO-KeNToi cMoJibl (145 mr). Obpazen
pacteopsuiu B cmecu MeOH:JIMCO (2 v 1 wmn, 1:1) u ounmanu MDAP (Bbicokuii pH).
PeneBanTHble ¢pakuuu OOBENMHSIM M BBIIAPUBAIA B BAaKyyMe€ C MOJYYEHHEM JKEJIAeMOro
MPOAYKTa NS-muknonponui-1-(3-(1-rugpokcusTin)oensun)-N3 -metun-2-okco- 1,2-
OUTHApONUpUIUH-3,5-nukapookcamuna (62 mr, 0,156 mmonb, Beixon 30,1%) B BUAe KeNTOTO
TBEPJOrO BEIIECTBA. JTOT MPOAYKT OOBEOUHSIIM CO BTOPOH mapTuel MpOAyKTa, MONTy4YeHHON
aHAJIOTHYHBIM 00pa3oM, IMyTeM COBMECTHOH OOpabOTKH yIbTPa3BYKOM B AMSTHIIOBOM 3(upe H
BBINAPUBAHUS B BakyyMe ¢ mojydeHueMm NS-muxmonponui-1-(3-(1-ruapokcnsTin)oen3ni)-N3-
MeTHII-2-0KCO-1,2-nuruaponupuans-3,5-ngukapookcamuna (86,4 wmr, 0,222 MMOJIb, BBIXOA
42,9%) B BUE CBETIO-KEITOTO TBEPJIOTO BEIIECTBA.

JKXMC (2 Mun, MypaBbuHast kucnora): Rt = 0,69 mun, [MH]™ = 370,2.
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Ipumep 142: N5-((1R,2R)-2-(ruapoxcumeTn)uuKJaonponui)-1-(3-

MeToKCcHOeH31J1)-N3-MeTH1-2-0Kc0-1,2-1urugponupuany-3,S-gukapooxkcamus

I
HN._O
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OH

(+/-)-N5-((rpanc)-2-(ruapoKCUMETIIT ) IUKJIONPOII)- 1 -(3-mMeTokcubeH3mn)-N3 -mMeTui-
2-okco-1,2-purunponupunns-3,S-qukapookcamun (161 wmr, 0,418 wmmonb, Hampumep, U3
npumepa 132) pa3pensiiy Ha 1Ba €ro SHAHTHOMEDPA. |

AHamuTHYeCKHUi crocod:

Panemar (mpumepno 0,5 mr) pactBopsutn B cmecu 50% EtOH/renran (1 mi), 20 Mkn
BBONMIM Ha KOJOHKY. (Kononka: BHyTpenHmit nuamerp 4,6 mm x 25 cMm, Chiralpak IA, Ne
toBapHoi nmaptun IAOOCE-KL030). Kononky smouposanu cmecbio 50% EtOH (¢ nobasnennem
0,2% w3onponmnamuHa)/rentas, f=1,0 mi/muH, nerektop mauHb BoJHbI 230 HM, 4. Ref 550,100.

[IpenapaTtuBHBIH CIOCO0:

Panemar (mpumepno 151 mr) pactBopsimu B cmecu XM (2 mi) u EtOH (4 mn) npu
HarpeBanuu. Beoa: Ha kononky BBoamnu 3 mut pacteopa (kojoHka: 30 mm x 25 cm Chiralpak IA
(5 mxm), Ne ToBapnoii naptuu IA11157-01). Konounky smouposanu 50% EtOH (¢ noGasnenuem
0,2% wm3omnponunamuna)/rentad (¢ gobasnenueM 0,2% M30NMpONUIAMUHA), CKOPOCTh MOTOKA =
30 mu/mMuH, netekTop umMHBbI BOJHBI = 215 HM, 4. Ref 550, 100. OOmee yucio BBOAOB: 2.
@pakuun ¢ 18-23 MUH OObEOMHSUIM U MapKUpoBaiu Kak nuk 1. @pakuuum ¢ 26,5-36 MuH
OOBEUHSIIN U MapKUpPOBaIH Kak MUK 2. OObenuHeHHble (pakiuU BBHITAPUBAIA B BaKyyMe,
UCTIOJNIb3YsI POTOPHBIN MCHIAPUTENTh, & 3aTE€M MEPEHOCWIH BO B3BELICHHYIO KOJIOY IUIi HTOTOBOTO
aHaJN3a, KaK OMHCAHO BBIIIE IS aHAJIUTHYECKOro crocoda. KoHeuHble BelecTBa BbIIESUIN U3
JAXM u renranHa ¢ UEIbI0 NOJyYeHUs TBEPAOrO BEIECTBA.

IMuk 1, mpumep 142, Obin cobpan B Bune Oeinoro TBepaoro BemecTna. (46 wmr, 0,119
MMOJTb, BbIX01 28,6%)

JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 0,75 mun, [MH]™ = 386,1.

'H SIMP (400 MT't, IMCO-dg) & mau™ 9.35 (yump. q, J=4.2 T';, 1 H) 8.80 (d, J=2.7 'y,
1H)8.69(d,J=2.7Tu, 1 H) 8.56 (yump. d, J=4.4T'u, 1 H) 7.27 (t, J=7.8 T'u, 1 H) 6.82 - 6.92 (m,
3H)525(s,2H) 448 (t,J=55Tu, 1 H)3.73 (s,3H)3.31-343 (m,2H)282(d,J=491w,3
H)2.69-2.75(m, 1 H) 1.22 (dqd, J=9.1,6.1,6.1,6.1,3.4 Ty, 1 H) 0.63 - 0.72 (m, 2 H).



288

IIpumep 143: NS-uuxkaonponua-1-(MHAOAMH-4-HAMeTHI)-N3-MeTHI-2-0KCO-1,2-

AUTHAPONHUPUANH-3,S-AUKaApOoKcaMu

mpem-bytnn-4-((5-(uuknonponmikapoamon)-3 -(MeTHIKapOaMOIT )-2-OKCOTTUPUHH-
1(2H)-um)merun)unnonus-1-kapbokcunar (43 mr, 0,092 mmons) u TO®V (0,5 mn, 6,49 MMoub)
nepememuBaid npu kr B JXM B Tewenne 30 mumH (2 wmu). PeakumonHyrn cmech

KOHLIGHTPUpOBAIM W  HaHocwanm Ha  kaptpumk SCX (5 1, mpeaBapuUTenbHO

koHauroHnposanHblii MeOH) u smonposamn MeOH (20 mi), a 3arem 2 M NH3; 8 MeOH (20
M1). AMMHauHble (pPAKIMH, COAEpKAIINE NPOAYKT, OOBEOUHSUIM W KOHLEHTPHUPOBAIH C
MIOJIy YEHUEM NS-muxnonponn- | -(meEnonuH-4-nnmeTn)-N3-meTnn-2-okco-1,2-
OUruAponupuanH-3,5-nukapookcamuna (30 mr, 0,074 mmonb, Bbixon 80%) B BHAE KENTOTrO
TBEPJOrO BELIECTBA.

JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 0,45 mun, [MH]™ = 367,2.

'H SIMP (400 MI', MeOH-d;) & mnu™ 8.81 (d, J=2.7 T'u, 1 H) 8.43 (d, J=2.7 I';, 1 H)
697 (t,J=78Tn, 1 H)6.61(d,J=7.8Tu, 1 H)6.47 (d, J=7.6T'u, 1 H) 522 (s, 2 H) 3.49 (t, J=8.4
I'm, 2 H) 298 (t, J=8.4 T'y, 2 H) 2.94 (s, 3 H) 2.79 (tt, J=7.3, 3.8 ', 1 H) 0.74 - 0.81 (m, 2 H)
0.58 - 0.63 (m, 2 H).

IIpumep 144: NS-nuxaonponuia-N3-merui-1-((1-merui-1H-unnom-4-nia)meruni)-2-

oKco-1,2-quruaponupuann-3,5-guKapooKcamMmu

K  pactBopy 1-((1H-uanon-4-wn)metmn)-N5S-uknonporui-N3-metun-2-okco-1,2-
OUTUAPONTUPUANH-3,5-nuKkapbokcamuna (50 mr, 0,137 mmounb, Hanpumep, npumep 67) B MO
(900 mku) nmobasmsun kapOoHat kanus (47,4 wmr, 0,343 mmone) u Honmeran (17,16 mka, 0,274
MMOJb). Peakumonnyro cmech mnepememmnBain mnpu 80°C B Teyenume 2 4. JloGaBnsmm
NOTIOIHUTENIbHYIO Topuuio  Honmerana (8,58 wmxn, 0,137 MMonb), ¥ TepeMelInBaHHUE
nponoykany B TeueHue 19 4. JloOaBisuin AOMOMHUTENBHYIO MOpIMo KapOoHaTa kanus (114 mr,
0,823 mmouib) u HoameraHa (42,9 Mk, 0,686 Mmosb). Peakimro mpogospkany eme B TeueHue 24

Y, a 3aTeM KOHIIEHTPUPOBAIM B BaKyyMe M (UIBTPOBAJIM Yepe3 XJIOMKOBYIO BaTy, OIHAKO
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¢unbTp 3akynopmics. PuibTp OYMIIATM METAHOJIOM, M TPOMBIBKM OOBEOWHAIN U
KOHLIEHTPUpPOBaIU B BakyyMe. OCTaTOK MOBTOPHO (PUIIBTPOBAIM 4Yepe3 XJIOMKOBYIO BaTy BO
¢aaxon emkocThio 1 it u pazdasisin no 1 mu JIMCO. PactBop ountnanu MDAP (MmypaBbuHas
kucnora). PeneBanTHbple (pakuuy BBICYHIMBAIN B IHOTOKE a30Ta C IOJyYEHHEM TpeOyeMoro
IIPOJYKTA NS-muknonponun-N3-merui-1-((1-merun- 1 H-unnon-4-um)mernn)-2-okco-1,2-
auruaponupunnH-3,S-qukapookcamuna (12,3 mr, 0,031 mmonb, Beixox 22,50%).

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 0,89 mun, [MH]™ = 379,3.

Ipumep 145: NS-mukaonponua-N3-merui-1-((2-merun-1H-6en3o[d|umuaazon-4-

WJI)MeTHT)-2-0KC0-1,2-1urnaponupuaun-3,5-AnKapooxkcaMun

HN.__O

Me

mpem-bytnn-7-((5-(unknonponmikapOamon)-3 -(MeTHIKapOaMOT )-2-OKCOTTUPUIIH-
1(2H)-um)merun)-2-metun-1H-6en30[d Jumunaszon-1-kapbokcnnar (10 mr, 0,021  mmonb)
pacteopsuu B HCI B IPA (0,634 Mk, 0,021 MMOIB) U OCTaBIISIN JIs1 IEPEMELINBAHMS TTPH KT B
TeueHue 3 nHel. PeaklMOHHYI0 CMeCh KOHLIEHTPUPOBAJIN B BAKYYME, PACTBOPSJIM B METAHOJIE U
HAHOCWJIM Ha MPEeABAPUTENBHO KOHAMIHOHUpPOBaHHYI0 KoJMoHKY SCX (1 r). 3arem uepes
KOJIOHKY mpomyckaiu metanodn (10 mur), a 3atem 2 M MeTaHONbHBIN pacTBOp aMMuaka. Ppakiun
B METAHOJIbHOM PacTBOPE aMMHaKa OOBEIUHSIN M KOHLEHTPUPOBAIH B BAKYYME C MOJTyUYeHHEM
COEMHEHMUS], YKa3aHHOTO B 3arojioBke (3,7 mr, 9,75 MkMoJib, Bbixoxa 46,8%).

JKXMC (2 MuH, MypaBbuHas kuciota): Rt = 0,42 mun, [MH]™ = 380,2.

Ipumep 146: 1-(3-Metoxcuben3nn)-N3-metua-NS-((1S,25)-2-MeTHIUHKIONPONHIT)-

2-okco-1,2-guruaponupuanH-3,S-1ukapookcamu

K pacTBopy N3-metun-N5-((185,2S5)-2-meTunuukionponn)-2-okco-1,2-
IUruAponupuanH-3,5-qukapookcamuna (187 mr, 0,548 mmons) B IM® (3 mu) nmobasisuiu
kapOonar kammsa (151 mr, 1,095 mmons) u 1-(6bpommermn)-3-merokcndenson (165 mr, 0,821
MMmoib). CMech mepeMelmnBagyd NpPU KT B TeueHHe 2 4. PeakuMOHHYIO CMeCh Tacuid

nobasnenneM Boxbl (30 mi), a 3arem pobasmsu EtOAc (30 mu). Crnou paszgensny, U BOIHBIN
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cyoit nononHUTeNbHO 3KcTparupoBanu EtOAc (2 x 30 mi). 3arem 00beIHEHHBIE OPraHUYECKHE
BEIIeCTBa MOJBEpPraiu oOpaTHOH skcTpakuuu Bonol (2 x 30 mur), a 3aTeM pacTBOPOM XJIOPHIA
Hatpust (2 x 20 mur). Opranmueckuit cnoil BbicymmBanu (NaySO;) M KOHIEHTPUPOBAIU B
BaKyyMeé C IIOJy4Y€HHEM HEOUHUINEHHOrO IPOAYKTa B BHAE JKEITOr0 Macjia. JTO Macio
pactBopsuin B JIXM u nobGasnsuiu Ha kaptpumk cunukarenss SNAP (25 r) u ounmanu Quaim-
xpomarorpadueii Ha SP4, smoupys rpanuentom 40->100% EtOAc/uuknorekcan. Hamnexamue
yuCcThie (Qpakuuu cOOMpan U KOHLEHTPHPOBAIM B BaKyyMe C IMOJYYEHHEM JKEJIaeMOTrO
npoaykta B Buuae OecuerHoro wmacna 1-(3-merokcubensmn)-N3-metmin-NS-((1S,25)-2-
METUJILHKJIOPOITIIT)-2-0KCOo- 1, 2-nurunaponupuant-3,S-nukapdokcamuna (115 mr, 0,311 mmoub,
BbIXON 56,8%).

JXXMC (2 Mun, MypaBbuHas kucinora): Rt = 0,91 mun, [MH]™ = 370,1.

IIpumep 147: NS-nuxaonponuia-N3-metui-1-((3-merni-1H-ungon-4-un)mernin)-2-

oKkco-1,2-gurnaponupuann-3,S-gukapooxkcamu

K pactBopy NS-nmxnonponun-N3-merun-1-((3-merni-1-ro3un-1H-unnon-4-um)merun)-
2-oxco-1,2-purunponupunus-3,5-qukapookcamuaa (60 mr, 0,113 Mmonb) B cMecH MeTaHOJa
(376 mxm) u TT'® (751 mxu), mepemerianHOMy B aTMocdepe a3oTa npu KT, A00ABIISUTH TBEPbIH
kapOonar nesus (147 wmr, 0,451 mmonb) 3a onuH pa3. Peakumonnyo cmech Harpeanu 1o 70°C B
TedeHHe 2 4. PeakIMOHHYIO CMeChb KOHLIEHTPUPOBAJIM B BaKyyMe€ U PAcCTBOPSUIH B CMeECH
stunanerara (30 mut) u Boxsl (10 mut). BogHblii ciioli sxcTparupoBanu stuiianeratom (2 x 10 mi),
U O0BeIMHEHHbIE OPTraHMYECKHE BEINEeCTBA MPOMBIBAIU pacTBOpoM xyopuaa Hatpus (10 mu),
BBICYIIUBAJIA TPOMYCKaHUEM uepe3 THAPOPOOHYH (GPUTTY M BbIMAPUBAIN B BaKyyMe C
MOJy4YeHHueM HeouHIeHHOro nmpoaykTa (38 mr). O6pasen pacteopsutu B cmecu MeOH:JIMCO (1
i, 1:1) u ounmanun MDAP (Beicokuii pH). PacTBopuTens BbICYIIMBajl B MOTOKE a30Ta C
MOJy4YEeHUEM NS-muxnonponun-N3-metuin-1-((3-mernn- 1 H-unpon-4-um)merwn)-2-okco-1,2-
OUTUAPONUPUANH-3,5-1uKkapookcamuna (21 mr, 0,055 mmons, Beixon 49,3%) B Buae 6enoBaToro
TBEPAOTO BEIIECTBA.

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,83 mun, [MH]™ = 379,2.

Ipumep 148: 1-((1H-Uupa3on-7-un)merni)-N3-metua-N5-((1S,25)-2-

MeTHJILHMKJIONPONMI)-2-0KCO-1,2-TuruaponupuauH-3,S-1ukapooxcamug
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K pacTBopy 1-((1H-unpazon-7-mn)merwn)-5-(mMerunkapbamon)-6-okco-1,6-
OUTUAPONUPUINH-3-KapOoHOoBOo# kuciaotel (17 mr, 0,052 mmonb) B IM® (2 mu) nobasisiiu

HATU (30 wr

>

0,079 wmmonp) ¢ mocneayromuMm  gobaeneHuem  (1S,2S5)-2-
MeTWJILHKJIONponaHaMuHa ruapoxyopuna (8 mr, 0,074 mmons) u DIPEA (0,036 mu, 0,209
MMOJIb). [TonyueHHyY 0 B pe3ysIbTaTe PeakMOHHYI CMECh TePEMELINBAIN MPH KT B aTMocdepe
N, (¢ oOpa3oBaHHEM KEeNTOro pacTBOpa) B TeueHue 2,5 4. HeouuIneHHy0 peakiMOHHYI0 CMECh
pacrpenensim MeKay dTuinaneratoM U Hac. pactBopoM LiCl. Opranudeckuii ciol OTAEISIH, U
BOAHBIA CJIOM JOTOJHUTEIBbHO »JKCcTparupoBanu sTuianeratoM. JKXMC mnokasana eme
HEKOTOpPO€ KOJMYECTBO IMPOAYKTa B BOJHOM CJIO€, TIO3TOMY €ro JOMNOJHUTEIbHO
skcrparupoBasin  JIXM. OObenuHeHHBbIe oOpraHudeckue ciou BeicymmuBaiu (Na,SO;) u
KOHLIEHTPUPOBAIN C TOJyYEHHEM NMPHUOIM3UTENbHO 5629 Mr HEOUHIIEHHOro OeJoro TBEpAOro
BEIECTBA, 3arpsi3HEHHOTO  HEOPraHWYEeCKUM  BEIIeCTBOM. OJTO  BELIECTBO  OYMILAJIH
xpomarorpapueii Ha SiO; (kaptpumk Biotage SNAP 10 r, smoupys cmecsro 0-100%
sTHNaeTatT/nukIorekcad) ¢ noixydenuem 1-((1H-unnpazon-7-um)mernn)-N3-metun-N5-((1S,25)-
2-MeTHILHKJIONPONNI)-2-0Kkco-1,2-nurunponupuans-3,S-gukapobokcamuna (17 wmr, 0,040
MMOJIb, BBIX0J 77%) B Buze 0€J0ro TBEpAOro BEeLeCTBa.

JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,82 mun, [MH]™ = 380,0.

Ipumep 149: (+/-)-NS5-((Tpanc)-2-3Tunuukaonponui)-1-(3-(2-

THAPOKCHAITOKCH)0eH3W)-N3-MeTHI-2-0KCo-1,2-quruaponupuant-3,5-1ukapooxkcaMmu

HN_O
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1-(3-(2-I'mppokcuaTOKCH)OeH3MI)-5-(MeTHITKapOaMonI)-6-0kco- 1,6- TUrHIPOTTUPUAH-3 -
kapOonoByto kucnoty (150 mr, 0,433 mmodns) pactBopsuii B JIM® (5 M) u nobasmsmn HATU
(181 wr, 0,476 mmonp) ¢ mocnenyromum nodasneanem DIPEA (0,076 mn, 0,433 mmonb).
PeakunoHHYI0 CMeCh OCTaBISUIM Uil MIEPEMEIINBAHUS HA 5 MUH, 3aTeM 100aBsun (TpaHc)-2-
STHIILHKJIONPONaHaMuHa ruapoxyopun (57,9 mr, 0,476 MMonb, UMeeTCsl B IPOJAKe, HAIIPUMED,

oT kommaHun Enamine), U peakMOHHYI0 CMECh OCTaBJLSUIM [JIsI NEPEMEIINBAHUS HAa HOYb.
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PeakuinoHHYI0 CMeCh KOHLIEHTPHPOBAIHN B BAaKyyMe M paclpenessii Mexay sTunaneratom (20
MJI) ¥ PacTBOPOM JIMIMOHHOHN KUCIOTHI (20 Mi1). DTUIALETaTHBIA CJIOH OTHAENSAIN U MPOMBIBAIN
pactBopoM OukapOonarta Hatpus (20 mut), a 3aTeM MpoMbIBaU Boxoi (20 mur). DTUaneTaTHbIN
CIIOW KOHLIEHTpUpoBaau B BakyyMme u ounuiann MDAP (Bbicokuit pH). Hagnexamue ¢paximm
OObeAMHSUIN W KOHLEHTPUPOBAJIM B BaKyyMe C IIOJy4YEHHEM COEAWHEHMs, YKa3aHHOIO B
3arosioBke (152 mr, 0,368 mmoib, Beixoq 85%), B Buae O€oro TBEPAOrO BEIIECTBA. 3aTEM 3TO
TBEPAOE BEIIECTBO pACTBOPsUIM B METaHOJE M MPOMYyCKaIu uepe3 IMpelBapUTENIbHO
NOATOTOBJICHHBIN KapTPUK 2 T aMuHONponmia. ®@pakuuu, coaepaiie IpoayKT, OObeIHHSIIH
C TOJIyY€HUEM COENMHEHMs], ykazaHHOro B 3arojiopke (101 mr, 0,244 mmonsb, 56,4%), B BUe
0enoro TBepAOro BEIIECTRA.

JXXMC (2 Mun, MypaBbuHas Kuciora): Rt = 0,84 mun, [MH]™ = 414,2.

IIpumep 150: 1-(bensopypan-4-unmerun)-NS-uukaonponui-N3-meruia-2-okco-1,2-

AUTHAPONHPUANH-3,S-AUKapOoKcaMug

= o}
NS-muknonponuia-N3-merun-2-okco- 1, 2-nuruaponupuaui-3,S-nukapookcamuy (44 wr,
0,187 mmonb), 4-(6pommermin)Oensodypan (45 mr, 0,213 mmonsb), kapboHat kanus (55 mr, 0,398
mmonb) U JIM® (1 mun) nepemewmnBanu mpu 90°C B Teuenue 3 4. CyCneH3UIO pacrpenessuiu
mexny EtOAc (20 mu) u Bomoii (20 mu), skcrparupoBanu EtOAc (20 mut), BbICYIIMBAJIU Hal
ruapodoOHON GPUTTON U KOHLIEHTPUPOBAIHU ¢ Nojy4deHneM 300 Mr B BUE JKEJITOrO Macyia. ITo
BEIECTBO ouumanu xpomarorpadueii Ha SiO; (xaprpumx Biotage SNAP 25 1, smoupys
cvechto  0-100% EtOAc/umknorekcan). Hamnexamue (¢Gpakuud KOHIEHTPUPOBAIH  C
nojyueHueM 20 mr B Buzae OecupeTHOro macia. 9T1o Macino ouummanun MDAP (mypasbuHas
kuciora, obvem BBoma mnpodbsr 1 mi, 1:1 JMCO:MeOH). Hanmnexamue ¢dpaxun
KOHLIEHTPUPOBAIU C Tody4deHueM 1-(6enzodypan-4-unmerni)-NS-muxnonponmi-N3 -meTui-2-
okco-1,2-murunpormupunun-3,5-nukapookcamuna (13 mr, 0,032 mmons, Bexoa 17,12%) B Buzge
OecLBETHOrO Macna.
JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,87 mun, [MH]™ = 366,1.
IIpumep 151: NS-((Tpanc)-2-(ruapoxkcuMeTHI)UKI0NPonua)-N3-meTHa-2-0kco-1-
((S*)-1-(meTa-Torynn)aTua)-1,2-guruaponupuauH-3,5-gukapooxkcamua, cMech 1:1

AUACTEpeoMepoB MpH cTepeoueHTpax cPr
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(S*)-5-(merunkapbamomnn)-6-okco-1-(1-(mera-Tonywn )3Tun)-1,6-TuruaponupuaArH-3 -
kapOoHoByIO Kucioty (147 mr, 0,468 mmonb), HATU (263 wmr, 0,692 mmons), DIPEA (0,25 mi,
1,431 mmous), (+/-)-((Tpanc)-2-amuHOUMKIOIpOnI)MeTaHoa (85 mr, 0,976 MMOIb, IMeeTCsI B
nponaxe, Hampumep, oT Kommanuu Enamine) u JM® (2 mi) nepememuBaiu TP KT B
armocepe N, B Teuenue 1 4.

HobGassuiu nononuautenbHoe konndectso HATU (283 wmr, 0,744 mmous), DIPEA (0,25
mi, 1,431 mmonb) u (+/-)-((Tpanc)-2-amuHonukionponwi)meranona (79 mr, 0,907 mMmonb), u
PEaKLMOHHYIO CMeChb mnepeMemnBaiu B TedeHne 30 wmuH. PacTBOp KOHLEHTPHUPOBAIH,
pactipenensiin mexny EtOAc (20 min) u Bomo# (20 mi), skcrparuposanu EtOAc (2 x 20 o),
BBICYIIUBAIN HaJ rUApodoOHON PPUTTONH M KOHLIEHTPUPOBAIU C NOJdy4eHHeM 590 Mr >KkenToro
Macia. 9To Macio ounmany xpomarorpagueit Ha SiO; (kapTpumk Biotage SNAP 50 r, smrorust
cmecpro  0-50% ((25% ostanon B HsTHianerare)/uukiorekcan). Hapnmexamume ¢dpaxiun
KOHLIEHTPUPOBAIU ¢ nonydeHneM NS-((TpaHc)-2-(THapOKCUMETHI ) IUKION PO )-N3 -MeTHi-2-
okco-1-((S*))-1-(mera-Tonywn)stun)- 1, 2-nuruaponupunut-3,S-nukapookcamuna (204 mr, 0,468
MMOJb, BbIxon 100%) B BuAe CMeCH IHACTEPEOM30OMEPOB IpH cTepeoueHTpax cPr u B Buze
OecLBETHOTrO MacJa.

KXMC (2 muH, mypaBbuHas kuciora): Rt = 0,84 muH, [MH]" =384,2.

Hpumep 152: (+/-)-1-(1-(1H-Ung0a-4-un)3Tii)-NS-uukaonponuia-N3-meru-2-

oKco-1,2-quruaponupuann-3,5-gukapooxkcamMmu

I
HN

NN
N~ k‘
@Y v

K pacrBopy NS-numknonponun-N3-merui-2-okco-1-(1-(1-ro3un-1H-unnon-4-um)stun)-
1,2-guruppormpunus-3,5-qukapookcamuzaa (40 mr, 0,075 Mmmonp) B cmecu metanona (0,5 mi) u
TI'® (1 mu), mepemertanHOMy B aTMoc(epe a3oTta mpu KT, 1o0asisiin kapOoHat nesus (186 wmr,
0,571 Mmomnb), U peakUHOHHYK cMmech nepemermmBanu npu 70°C B tedenume 1 u. PactBop
pactipenensiimn Mexnay EtOAc (10 mun) u Bomoii (10 mu), skcrparuposanu EtOAc (2 x 20 min),

BBICYIIMBAIN HaJ TuapodoOHON (PpUTTON M KOHLEHTPUPOBAIU C moiydeHuem S50 Mr B BuAe
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0e0BaTOro TBEPJAOro BELIECTBA. JTO BEIECTBO OUMINain xpoMarorpadueit Ha Si0; (kapTpumx
Biotage SNAP 25 r, amoupyst cmecbto 0—100% EtOAc/uuknorekcan). Hagnexamue ¢pakunn
KoHUeHTpupoBanu ¢ nonydeHneM 1-(1-(1H-unpon-4-nn)atum)-NS-mukiaonponun-N3-mMeTun-2-
okco-1,2-nuruaponupunut-3,S-gukapobokcamuna (27 mr, 0,064 mmonb, Bbixox 86%) B BHIE
OecLBETHOTO MacJa.

JKXMC (2 MuH, MypaBbuHas kuciora): Rt = 0,85 mun, [MH]™ = 379,2.

pumep 153: 1-(3-(2-I'mapoxcudToxcu)oens3n)-N3-metun-NS-((1S,25)-2-

METHJILHKJIONPONMI)-2-0KCo-1,2-nuruaponupuaua-3,5-nukapooxcamujg

Hl!l O
X
HO\/\OOVN / NW
o

1-(3-(2-I'mnpokcuaTOKCH)OeH3MI)-5-(MeTHITKapOaMonI)-6-0Kco- 1,6- TUrHIPOTTUPUAH-3 -
kapOonoByto kucnoty (80 mr, 0,231 mmonb) pacteopsiin B JIM® (2,5 mu) u nodasmsmu HATU
(97 wr, 0,254 mmonb) ¢ mocienyromum pobdasnennem DIPEA (0,081 mu, 0,462 mmonb).
PeakunoHHYI0 CMeCh OCTaBISUIM I MEpEeMEIINBaHus Ha 5 MuH, 3aTteM nodasisun (1S,25)-2-
METUJILMKJIONponaHaMuHa ruapoxmnopun (27,3 wmr, 0,254 MMonb), W pPEakIMOHHYIO CMeECh
OCTaBJISJIN IS TIEPEMEIINBAHUS HA HOYb. PEakIMOHHYIO0 CMeCh KOHLIEHTPUPOBAJIHN B BaKyyMe U
pacripenensiiu Mexxay StuiaueratoM (20 M) M pacTBOPOM JIMMOHHOM KHCIOTHI (20 M)
DTUNALETATHBIA CJIOW OTAESUTA U MPOMBIBAIM pacTBOpoM OukapOoHata Hatpus (20 mu), a
3aTeM mpombiBaM BoAoW (20 mut). DTHALETaTHBIA CJIOH KOHLEHTPUPOBAIM B BaKyyMmMe H
ouninanu MDAP (Beicokmii pH). Hapnexxamue ¢pakunu oObeAMHSUIM U KOHLEHTPUPOBAIU B
BaKyyMe C TOJIyYeHUEM COEIMHEHUs, yKa3aHHOro B 3arosioBke (8 mr, 0,020 MMOJjb, BbIXOX
8,67%), B Bue OJIOro TBEpAOro BEIIECTRA.

JKXMC (2 Mun, MypaBbuHast Kuciora): Rt = 0,76 mun, [MH]™ = 400,2.

'H SIMP (400 MI', MeOH-d;) & mnu™ 8.81 (d, J=2.7 T';, 1 H) 8.52 (d, J=2.9 'y, 1 H)
727 (t,J=7.9Tn, 1 H) 6.84-7.00 (m, 3 H) 5.27 (s, 2 H) 4.03 (xaxxyuuiics t, J=4.6 'y, 2 H) 3.85
(xaxymmitcs t, J=4.8 I'm, 2 H) 2.94 (s, 3 H) 2.48 (dt, J=7.3,3.6 'y, 1 H) 1.11 (d, J=6.1 I'y, 3 H)
091-1.03(m,1H)0.78 (ddd, J=9.2,5.3,4.2Tu, 1 H) 0.52-0.59 (m, 1 H).

IIpumep 154: 1-((1H-Uupon-4-na)mern)-NS-((1S%,25%)-2-
(rugpoxcuMeTH ) uHKIONPONu)-N3-MeTuin-2-okco-1,2-gurugponupuanx-3,5-
AUKAPOOKCAMHU[

H
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Ipumep 155: 1-((1H-Uupoa-4-na)merni)-NS-((1R*,2R*)-2-

(ruapoxcuMeTHJI)uuKIONponu)-N3-meTua-2-okco-1,2-guruaponupuaut-3,S-

|
|
HN o HN o]
o O
N
N =~ “/
N~ H
H NW = 0
— o
\OH OH

K pacTBoOpy 1-((1H-unnon-4-un)metmn)-5-(merunkapoamon)-6-okco-1,6-

AUKAPOOKCAMHU[

OUruAponupUanH-3-kapborosoit kucnotsl (150 mr, 0,304 mmons) u HATU (174 wr, 0,456
mMmoib) B JM® (1,217 wmu), mnepeMemiaHHOMy Tmpu KT, nodasmsun  (+/-)-((Tpanc)-2-
amuHoUMKJIonpor)meranon (53,0 mr, 0,609 MMoib, UMeeTcss B MPONake, HAmpumep, OT
komnianuu Enamine) u DIPEA (106 mxi, 0,609 MMounb). PeakIiMOHHYIO CMeCh MepeMennBaim
npu KT B TeueHue 2 4. PeakuMOHHYIO cMech HaiwBaiud Ha Bonmy (30 Mul) M SKCTparupoBad
stunaneratoM (4 x 30 mur). OObeUHEHHBIE OPTaHUYECKHE BEIECTBA MPOMBIBAIN PACTBOPOM
XJIOpW/Ia HATPUsl, BBICYIINBAIM MPOIyCKaHUEM depe3 runpodoOHY0 (pPUTTY U BBITAPUBAIN B
BaKyyMe C IMOJIyueHHEeM HEOYMIIEHHOrO MPOAYKTa B BUAE kenToro macna (214 mr). 3to macio
HaHOocWIH B cMecu JIXM/meranon Ha kaptpumk 25 r SNAP u ounmmanm ¢udm-xpomarorpadueit
Ha Biotage SP4, smoupys cmecbro 5-25% (80:20 JIXM:meranon)/[IXM. PeneBantHble ppakuuu
O0BbeMHSIIN U BBIIAPUBAIN B BaAKyyMe, 00padaThIBaIH YJIBTPA3BYKOM C JUSTHIIOBBIM 3(QUPOM U
CHOBA BBINIAPUBAIH ¢ mosydeHneM yuctoro npoaykra 1-((1H-uanon-4-mn)mermn)-N5-((Tpanc)-
2-(ruapOKCUMETHT ) IUKJIONPOITHIT )-N3-MeTHII-2-0KC0- 1, 2-auruaponupuaut-3,5-
nukapookcamuaa (109 mr, 0,263 mmonb, Bbixon 86%) B Buie O€NOro TBEPAOrO BEIIECTBA,
KOTOPOE OUMINANIA XUPATbHOH XpoMaTorpaduei.

AHamuTHYeCcKui crocod:

Pauemar (mpumepno 0,5 mr) pacteopsiiu B cmecu 50% EtOH/rentan (1 mut). Ha konoHKky
Beommn 20 Mk (Komonka: BHyrpeHHmid amamerp 4,6 mm x 25 cm, Chiralpak AD-H, Ne
toBapHoii maptuu ADHOCE-PCO014). Konounky smounposanu cmechio 50% EtOH/renran, £=1,0
MJI/MUH, JeTeKTOp JUTHHBI BOJHBI 215 HM, 4. Ref 550,100

[IpenapaTtuBHEBIN CIOCO0:

Pauemar (mpumepno 107 mr) pacteopsuiu B EtOH (1 mi). Beoa: Ha kononky Beommmm 1
mi pactBopa. (Komonka: 30 mm x 25 cm Chiralpak AD-H (5 mkwm), Ne ToBapHO# mapTuu
ADH13231-01). Kononky smouposanu cmecbio 50% EtOH/renran, f=30 mu/muH, nerekrop

anuHbl BosHbL 215 HM, 4. Ref 550,100. Coop ¢paxuuit: @pakunn ¢ 17-26 MuH 0ObeANHAIN U
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MapkupoBanu Kak muk 1, gpakumu ¢ 34-50 MMH OOBEAMHSIM M MapKHpPOBAJIM KaK MUK 2.
OOpenuHeHHbIe (PpaKIMU BBIAPUBAIN B BaKyyMe, MCIIONB3ysl POTOPHBIA HCIAPHUTENb, & 3aTeM
NEPEeHOCWJIN BO B3BEIIEHHYIO KOJNOy JMJIi HMTOrOBOrO AaHaln3a, Kak OINUCAHO BBILIE JIs
AHAJIUTUYECKOTO CIIoco0a.

OHnanTHoMep, smooupyromuii nepsbiM - 1-((1H-unnon-4-nn)mernn)-NS-((1S*,25%)-2-
(TUAPOKCUMETHT ) IUKJIONPOITH )-N3-MeTH-2-0KCOo- 1,2- TUruaponupuanH-3,5-1ukapOoKkcaMu g
(48 mr, 0,116 Mmmounb, Bbixon 38,0%).

JKXMC (2 MuH, MypaBbuHast kuciora): Rt = 0,69 mun, [MH]™ = 395,2.

OnantHOMEp, 3moupyromuii BropeiM — 1-((1H-unnon-4-mn)mermn)-N5-((1R*,2R*)-2-
(TUAPOKCHMETHIT ) IUKJIONPOITH )-N3-MeTHII-2-0KCO- 1,2- Turuaponupuang-3,5-1ukapOookcamu g
(49 wr, 0,118 mmounb, Bbxon 38,8%).

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,70 mun, [MH]™ = 3952,

IIpumep 156: 1-(3-Metoxcuden3nn)-N3-merui-N5-((1R,2R)-2-

MeTHJILHKJIONPONMI)-2-0KCo-1,2-nuruaponupuauH-3,3S-nukapooxcamujg

|
HN.__O

0, X
~o N._ =~ N/,,,,
o Y

K pacTBoOpy N3-metun-N5-((1R,2R)-2-merunuuknonponun)-2-okco-1,2-
AUTHAPONUPUANH-3,5-mukapbokcamuna (60 mr, 0,190 mmonp) B JIM® (1 mi) noGasnsuin
kapOonat kamus (52,6 mr, 0,380 mmonb) u 1-(6pommermin)-3-merokcudenson (57,4 mr, 0,285
mmouib). CMech TMepeMelnBaid MpU KT B TeueHHe 2 4. PeakHMOHHYIO CMECh TaCHIIU
nobasnenriem Bonbl (20 mut), a 3arem pobasmsuin EtOAc (20 mut). Cron pa3gensiii, U BOIHBIH
CJIOH monosHUTeNbHO 3KcTparupoBaiu EtOAc (2 x 20 mu). 3aTeM 00beIUHEHHbIE OpraHUYEeCKHe
BEIIeCTBa MOJBEPraj OOpaTHOHN dKCTpakuuu Bomou (20 mut), a 3aTeM pPacTBOPOM XJIOpUAA
Hatpust (2 x 20 mur). Oprammueckwit cioi BeicymmBanu (NaySOs) U KOHIEHTPUPOBAIH B
BaKyyMe€ C TOJYYEHHEM HEOUHIIEHHOrO TPOAYKTa B BHAE JKEATOrO Macia. IJTO Maclio
pacteopsuii B JIXM u nobasnsin Ha kaptpumk cunkarenss SNAP (10 r) u ounmanu ¢uaim-
xpomarorpadueii Ha SP4, smoupys rpanuentom 40->100% EtOAc/uuknorekcan. Hannexamue
(pakuun codupany U KOHLEHTPUPOBAIU B BAKyyMe C TIOTyYeHHEM JKeIaeMOro MPOAYKTA B BUJIE
6ecusernoro macna (58 mr). Ob6paszen pactBopsiin B cmecu JIXM/MeOH u KOHIEHTpUPOBAJH B
BakyyMme nipu 45°C (x3). ITony4eHHyr0 B pe3ysbTaTe GeCUBETHYIO cMOay 1-(3-MeToKCuOeH3m)-

N3-metun-N5-((1R,2R)-2-meTunuuknonponun)-2-okco- 1, 2-nuruaponupuaus-3,5-



nukapOokcamun (46 mr, 0,125 Mmonb, BeIxon 65,5%) nmoxBepranyu NOBTOPHOMY aHAJU3Y.

JKXMC (2 mun, MypasbuHas kucnota): Rt = 0,91 mun, [MH]™ = 370,1.

Ipumepnbr 157-268:

ITpumeps! 157-268 ObuTH MOTyYEHB! AHAJOTUYHO NPEALIECTBYIOIINUM ITPUMEpaM.

[pu- Rt
Mep Ha3panue Crpykrypa [MH]" (MuH)
N o ES
|
HN (0]
NS-muxmonponui-1-
366,1
157 (mukmompori((peHIT)METIIT) -N3 - SN i 0.99
METUNI-2-0KCO-1,2 - TUruAPOTUPU I H- No - KHCII0Ta)
3,5-nukapbokcamMus
(0]
I
HN.__O
1-6em3ma-N 5 -(1uK 00y THMe THIT)-N 3 - 3540
158 METHI-2-0KC0-1,2- TUruApONUPH IHH- A (MypaBbHHAA 1,01
3,5-mukapOokcamMu g N~ III\/D KHCITOTA)
o)
|
HN O
NS5-muxno6y THa-N3 -MeTHII-2-0KC0-1- 341,0
159 (mupuauH-4-unvernn)-1,2- N* X (MypaBpHHAA 0,46
JUTHAPOTTHPHINH-3,5-TruKapOOKCaMu ™ I N KHCJIOTa)
o
I
HN.__O
N5-1muxn06y Tin-N3 -MeTui-2-okco-1- 341,0
160 (mupuauH-2-unMeTHI)-1,2- X (MypaBbHHAA 0,71
JUTHUAPOTIHPUANH-3,5-aAuKapOoKcamMu N__— KHCJIOTA)
Fo
I
HN.__O
NS5-1uxn06y TrUI-N3 -MeTHI-2-0KCO-1 - 341,0
161 (mupuauH-3-unMernn)-1,2- X (MypaBpHHAA 0,51
JUTHPOTTHPUANH-3,5-AuKapOoKcaMu N KHCJIOTa)
o
|
HN.__O
NS5-mukao0y - 1-(2-propoeH3mmn)- 358,0
162 N3-mernun-2-oxco-1,2- X (MypaBbuHAs 0,96
JUTHAPOTTHPHINH-3,5-THKapOOKCaMuU N> KHCJIOTa)
F o] \O
I
HN
NS5-muxao6y Trm-N3 -merun-1-((1-
Metui- 1 H-upazon-4-umMeTwi)-2 - 0 3440
163 oxCo-1 2O 5- D (Mypasbiras | 0,69

JIAKapOOKCaMuUs
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N5-muxno0ytun-1-(2,5- 368.0
JAMETHIOCH3HT)-N3-METHI-2-0KCO- (o) i
164 A (MypaBbHHAA 1,09
1,2-puruaponupuaus-3,5- N KHCI0TA)
JHKAPOOKCAMET N# U
o)
I
HN.__O
1-6en3ma-N5-((1uc)-3- 356.0
THAPOKCUIUKIOOYTHT)-N3-MeTHI-2 - O i
165 0KCO-1,2-muruapon HH-3,5- D (vypaBbHHas 0,73
>4~ AUTHAPOTIHPH T > N~ N\Q\ KHUCIOTA)
JHKApOOKCAMU
o OH
I
HN.__O
1-6em3u-N5-(3,3-
376,0
166 mudropoukro0y THT)-N3 -MeTHI-2- @\/ S (MypapeHEAT 0.94
0Kc0-1,2-muruaponupuans-3, 5- N N xc0Ta)
JHKAapOOKCAMHT mF
° F
|
mpem-0yTHI-(6-(1-0eH3MI-5- HN._-O
(MeTuKapdamMon)-6-0kco-1,6- O A 4952
167 JUTHAPOTHPHIUH-3 - @\/ N (MypaBbHHAA 1,09
N~
KapOoxcamuno)ctmpo| 3.3 |renTan-2- KHCJIOTa)
wi)kapoamar o]
NHBoc
I
HN
1-ben3un-N3-meTun-2-okco-N5-(2- o 416,1
168 (peHmmuKIO0y THIT)-1,2- A (MypaBpHHAA 1,07
JUTUIPOTIHPUANH-3,5-auKapOokcamMu N~ K KHCJIOTA)
O
|
(uc)-3-(1-6eH3mn-5- HN. 20
(MeTukapbamMouI)-6-0kco-1,6- N 3840
169 JUTHAPOTHPUANH-3 - @\/N P (MypaBbHHAA 0,78
KapOOKCAMHUIO0 ) IHKJIO0Y TAHCKAPOOHOB KHCJIOTA)
ast KHCJI0Ta o H
(0]
I
HN.__O
NS5-muka06y THIT- 1 -(M30XHHO THH-5 - 391,0
170 HIMETHI)-N3-MeTHI-2-0KCo-1,2- N (MypaBbuHAA 0,55
JUTHIPOTTHPHANH-3,5-AuKapOoKcaMu N~ K KHCIIOTA)
| 5
= (0]
I
HN.__O
(S)-N5-muxmo0y tun-N3 -meTai-2- 354,0
171 oxco-1-(1-permmTim)-1,2- X (MypaBbuHas 0,98
JUTHAPOTTHPHINH-3,5-THKapOOKCaMuU N_ H KHCIIOTA)
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HN.__O
1-6en3un-N5-1uxa00y THa-N3 -9THI-2- 354,1
172 0KCO-1,2-nuruaponupuauH-3,5- O (MypaBpuHAA 0,99
JUKapOOKCaMHUL ©\/N P H KHCJIOTA)
o] :
|
-Bersun-N5-(1- HN 2.0
173 H300y THILHKIOMPOTHIT)-N3 -METHI-2 - O\ (MypassmEas 1.09
0KCO-1,2-TuruaponupuaAnH-3,5- N kI KHCTOTa)
JTHKAPOOKCAMIT = X\(
(0]
I
HN.__O
1-ben3un-N5-(3-merokcu-2,2- 398 1
174 JAMCTHIIHKIOOY THIT)-N3-MCTHII-2- (o) N ( aBI:I/IHa}I 0.96
0KC0-1,2-IUTHAPOMHPHIHH-3,5- @\/N P H MIEIII:I)CIIOTa) ,
JHKAPOOKCAMUTT
O o~
I
HN.__O
1-ber3un-N5-(3-3TOKCHIUKIO0Y THIT)- o 384,1
175 N3-merni-2-0kco-1,2- @\/ x (MypasbuHas | 0,90
JUTHAPOTTHPHINH-3,5-THKapOOKCaMuU N~ I:I\Q\ KHCITOTA)
O o
H
1-ben3un-N3-metun-N5-(3- o 3540
176 METHILIHUKIOOYTHIT)-2-0KCO-1,2- =X (MypaBpHHAA 1,00
JUTUIPOTIHPUANH-3,5-aAuKapOoKkcamMu N~ N KHCJIOTA)
IO
I
1-ben3un-N5-(3-3TokcH-2- AN 20 4141
177 METOKCHIMKIOOY THI)-N3 -MeTHI-2- O\ \ (MypaBI;I/IHaﬂ 0.90
-1.2- 3.5- 0O >
OKCO-1,2-TuruaponupHInH-3,5 @\/N P KHCT0Ta)
JuKapOoKcaMun Y I
(o] o) N
I
HN
1-bensnn-N3-meTun-2-okco-N5-(1- o 368,1
178 MPOMHIILMKJIONPONUI)-1,2- X (MypaBpHHAA 1,02
JUTHAPOTHPHINH-3, 5-THKapOOKCaMU N_ _~ H X\/ KHCIIOTA)
o]
I
HN O
(S)-N5-muxmonporur-N3 -mMeTri-2- o 340,0
179 oxco-1-(1-permmTum)-1,2- = (MypaBbuHas 0,88
JUTHAPOTTHPHINH-3,5-THKapOOKCaMuU N~ III KHCIIOTA)
o]
|
Metun-4-((5- HN 398.0
180 (KI0Oy THITKApOAMOHT)-3- ~o O\ (Mypam:nna;l 0.90
(MeTHIKapOaMOT)-2 -OKCOMHPU IH- N KHCT10Ta)

1(2H)-mn)meTum)oeH30aT




1-bens3nn-N5-(2-

AAACTCPCOMED, HCU3BCCTHAA

HN.__O
)-N3- 5. 370,2
181 STOKCHITHKJIOTPOIIHT MCTHUII O\ (MypaBbHHAST 0.88
0KCO-1,2-nuruaponupuaus-3,5- N K KHCI0Ta)
MKAPOOKCAMHUT \V/O\/
O
I
HN.__O
N5-muxn06y THa-N3 -MeTHI-2-0KC0-1 - o 391,2
182 (XuHOMH-5-HaMeTH)-1,2- X (MypaBbuHAsA 0,62
JUTHAPOTHPHINH-3, 5-THKAPOOKCAMUT '\1 N~ H\G KHCJIOTA)
= (o]
I
1-Bersun-N5-((18,3R)-3- AN 0 3703
183 THAPOKCHIMKIONCHTHT)-N3-MeTHI-2- C NP (MypaBbHHAS 0.77
OKCO-1,2-TUruApONHpUANH-3,5- N N, KHCIOTa)
JMKAPOOKCAMUT Z O WOH
O
I
HN 0]
1-(3-Llnano6eH31T)-N 5 -IHK IO PO - o 3511
184 N3-merun-2-0kco-1,2- A (MypaBbHHAS 0,76
JUTHAPOTTHPHINH-3,5-THKapOOKCaMuU NG N~ N. KHCIIOTA)
O
I
HN 0
(+/-)-1-ben3un-N5-((Tpanc)-2- 384.3
185 THAPOKCUIMKIOTCKCHI)-N3 -MeTHII-2 - N OH (MypaBbHHAs 0.84
0KCO-1,2-nuruaponupuanH-3,5- N H KHCI0Ta)
JUKapOOKCaMHUT 7
(o)
I
HN O
(+/-)-1-Ber3na-N5-((muc)-2- 384.3
186 THAPOKCUIMKJIOTEKCHIT)-N3-METHIT-2 - N H (MypaBbHHAS 0.86
0KCO-1,2-auruaponupuauH-3,5- N KHCTIOTA)
JUKapOOKCaMHUL Z
o
HN._O
NS5-LHuxronponua-N3-merun-1-((6- 341 1
187 METUIITHPHIUH-2 -HT)METHT)-2-0KCO- = o) X (MypaBbHHAS 0.55
1,2-muruaponupuauH-3,5- | H
N N_~ KHCJIOTa)
JAKAPOOKCAMUTT N W
o]
I
HN O
(R*)-1-6cH3m1-N5-(2,2- 362.1
138 Ju(TOPLUMKIONPONUT)-N3 -MeTHI-2- X (MypaBbHHAs 0.88
0Kc0-1,2-muruaponupuann-3, 5- Ne k]” KHCTOTa)
JIMKAPOOKCAMET y
o)
FF
(+/-)-1-Ben3mn-N5-(2- WL o
THAPOKCHIMKJIONCHTHT)-N3-METHI-2 - 370.3
189 | encana, ottt @v N g §H (vypaseumas | 0.80
’ N KHCJIOTA)
O

OTHOCHTCJIbHAA CTCPCOXUMMUA
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3,5-muxapOokcamu g

HN (0}
NS5-muxnonponui-N3 -MeTuia-2-0kco-1- 354,1
190 (3-¢penmmmponui)-1,2- X (MypaBbHHAA 0,93
JUTHAPOTTHPUINH-3,5-TruKapOOKCaMu N~ N KHCJIOTA)
O
HN._0
NS5-nuxaonponun-N3 -MeTHi-2-0kco-1- 340,1
191 phenstun-1,2-muruaponupuaus-3,5- N (MypaBbHHASA 0,87
JHKApOOKCAMUT N~ K KHCJIOTA)
©/\/ T N
I
NS5-muxmonporua-N3-vetun-1-(3- HN 1253
50 (Mop(oTHHOMETHT)OCH3MIT) -2 -0KCO- o /\ O A\ (MypaBbHHas 0.42
1,2-guruaponupuaus-3,5- K/ N N N KHCTOTS)
JHKAPOOKCAMUTT W
o]
o
(+/-)-1-(2-@1opbeH3mm)-N3 -MCTHII-
NS5-((uc)-2-MEeTHILMKIONPOUT) -2 - O SN 358,2
192 (MypaBbHHAA 0,89
0KCO-1,2-AUTHAPOMTHPHIHH-3,5- Ne H/ KCI0Ta)
HKAPOOKCAMH 'v
F o] :
I
HN.__O
(+/-)-1-(2-@1opben3mm)-N5-((Tpanc)-
o] 3582
2-METOKCHIUKJIONPONHT)-N3-MeTUI-2- X
193 (MypaBpHHAA 0,89
OKCO-1,2-aUruaponupuauH-3,5- N~ kI,, KHCII0Ta)
JUKapOOKcaMuz
F o)
o
~
I
-Bensun-N5-((2- HN- 1083
194 THIPOKCHIMKJIOTSKCHI)METIIT)-N3- Oy H (MypaBbHHAs 0.92
METHJI-2-0KC0-1,2-TUTHAPONTUPUANH- N N KHCTOTa)
3,5-mukapOokcamMu T =
(0]
I
NS5-muxnonponui-N3 -MeTun-2-0kco-1- HN 20 HCI 3812
195 ((1,2,3,4-TeTparugpoON30XHHOIHH- 7 - N (MypaBbuHAs 0.42
umMeTun)-1,2 -TuruIponupuInH-3,5- kI
HN N~ KHCJIOTa)
JUKAPOOKCAMHUIA THAPOXIIOPHUTT W
0O
I
HN.__O
(+/-)-1-ben3un-N5-(((1R,25)-2- y 3843
196 THAPOKCULMKIONCHT ) METHIT)-N3 - (o} X (MypaBbHHAs 0.83
METUN-2-0KCOo-1,2 - TUTuAPOTUPUINH- kI KHCTOTS)
3,5-maxapGoKcaMuT N~ ~
O
I
HN
(+/-)-1-ber3ua-N5-(((umuc)-2- ° 9y 3843
197 | el 2o oo @v" D N;\O (vypasbumas | 0.87
; N~ KHCIIOTA)
O




(+/-)-1-bens3un-N5-(((Tpauc)-3-

3,5-mukapbokcamu g

HN (0]
OH 3843
THAPOKCUIMKIONCHTHII)METHIT)-N3 - (0] N 3 : i
198 METHJI-2-0KCO-1,2-TUr U APONHPHIHH- @\/ N \/O (Mlzlgca:;;d;aﬂ 0,78
3,5-muxapbokcamu g N~
o)
I
(+/-)-1-ber3ma-N5-(((uuc)-3- HN. 20 H 384.3
199 THAPOKCUIMKJIONICHTHIT)METIIT)-N3- O\ (MypaBBHHAT 0.81
METHUI-2-0KCO- 1,2 - TUruAPOTUPU I H- kI KHCTOTA)
3,5-mukapOokcamMu g N# :
O
I
1-Ber3un-N5-(((tpanc)-4- HN. C 398.4
TUAPOKCHIIMKIOTEKCHII)METHIT)-N3 - WOH i
200 Mm‘HJIHpJI-Z-OIL:co-l,Z-AHer[ponnp)me- ©\/N : H\Q ! (Mgpll)?;;:;aﬂ 0,80
3,5-nukapbokcaMus
(@)
I
1-Bensnn-N5-(((wc)-4- HN 398.4
201 rn;[po_K(znunK_norc_aKcnn)Memn) -N3 -_ O\ H (MypaBHHAs 0.82
METUN-2-0KCOo-1,2-TUruApOnuPUIUH N K KHCTOTS)
3,5-mukapOokcamMu g
o)
I
Metmr-4-((5- 0 HN. 0 3841
202 (unmonponnnx_ap_GaMonn) -3- ] ~o O\ (sypansumas 0.81
(MeTHIKapOaMOoII) -2 -0KCOMHPH TUH N N xECTIOTA)
1(2H)-mw1)meTrn)6eH30at Z AV
O
I
NS5-nukiaonponui-1-(3- AN ©
((muMeTHIAMEHO )METHT)OCH3HT)-N3- o 3833
203 X M 0,83
METHII-2-0KCO-1,2- TUrHAPOTTHPUANH- rIl N K (BbIcOKMIf pH)
3,5-nukapbokcamMus - Z V
(0]
I
HN 0
1-(2-®ropben3mw)-N5-((1R* 2R *)-2- 374 1
METOKCHIMKIOTMPOTHT)-N3 -MeTHII-2 - A ’
204 1. Yy K (MypaBbHHAS 0,83
0Kco-1,2-muruaponupuIuH-3,5 N_ _~ L,
KUCTIOTA)
JHKAPOOKCAMUT
F (o)
ol
o
(R)-N5-(6-amunrocnmpo|[3.3|rentan-2- 409.0
205 un)-N3-merun-2-okco-1-(1- O ( aBI:I/IHa}I 0.58
(eHITITI) - 1,2 - AMTHAPOUPUARH-3,5- N _~ N Myp >
; KHCJIOTa)
JAKApOOKCAMUTT H ) \gg\
NH,
I
(+/-)-1-Ber3ma-N5-(((1R,3S)-3- HN. 20 3982
THAPOKCHIIMKIOTCKCHIT)METHIT)-N3 - >
206 M:fI/I:)JI-Z-OKCO-I Z-E[Hrnzlponnp)wmn- = (MypaBbHHAs 0.82
i N~ I:I\\“‘. “on KHCIIOTA)
O
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I
HN
NS5-muxnonponun-1-(4-MeTokcu-3- o o 370,2
207 MeTUIOCH3HT)-N3-MeTHI-2-0KCO0-1,2- - X (MypaBpuHas 0,92
JUTHAPOTTHPHINH-3,5-TruKapOOKCaMu N_ = N KHCJIOTA)
®)
HN.__O
(+/-)-N5-((1muc)-2- 388.2
STOKCHIMKIOTpon)-1-(3- X i
208 ¢ropbenzmm)-N3-meTnn-2-okxco-1,2- N~ H,,, (MypaBbHHas 0.88
F g KUCIOTA)
JUTHAPOMHPHINH-3, 5-THKAPOOKCAMUT I V
6\/
I
HN
1-bensun-N5-((1R,2R)-2- 0 356.1
209 THIPOKCHIHKIOOYTHT)-N3-MeTHI-2 - (o] X (MypaBbHHAs 0.76
0KCO0-1,2-muruaponupuauH-3,5- OH
N KHCIIOTA)
JAKAPOOKCAMUTT | ‘\C
o)
I
HN.__O
NS-uuxnonponun-1-(4- H 356.2
210 (THapoKCHMETHIT)OCH3HT)-N3-MeTHIT- 0 N (MypaBbHHAs 0,64
2-0kc0-1,2-AUruAPONHPUANH-3,5- N
N_ KHCJIOTA)
JHKApOOKCaMU W
o]
|
HN
(S*)-N5-muxoronpormun-N3 -Me THa-2 - o 3542
211 okco-1-(1-(meTa-roaymn)sTun)-1,2- X (MypaBbuHas 0,95
JUTUIPOTIHPUANH-3,5-AuKapOoKcamMu N__~ H KHCJIOTA)
O
I
HN.__O
(S*)-N5-muxmonpornuia-N3-MeTHI-2 - 3542
212 okco-1-(1-(opto-Tomymwm)sTmn)-1,2- X (MypaBbuHAA 0,94
JUTHAPOTHPHIHH-3, 5-THKAPOOKCAMUT N~ H KHUCIIOTA)
o] “
I
HN O
(R*)-N5-muknonpormuia-N3-MeTHIT-2 - 354,2
213 okco-1-(1-(opro-ronyun)stun)-1,2- (MypaBbuHAs 0,94
JUTHAPOTTHPHINH-3,5-THKapOOKCaMU T KHCIIOTA)
1-(2-®@rop-3-mMeTunoeH3WT)-N5-(2- 388.0
214 (THAPOKCUMETHIT) IUKIOPOTHT)-N3- (MypaBbHHAs 103
METUN-2-0KCOo-1,2 - TUruAPOTUPUINH- KHCII0Ta)
3,5-muxapbokcamu g
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3719
(MypaBbHHAA
KHCJIOTA)

0,98

(+/-)-1-(2-Drop-3-meTuaOeH3MI)-N3-
MeTun-N5-((Tpasc)-2-

METHILHKIONPONUIT)-2-0kC0o-1,2-
JUTUIPOTIHPUANH-3,5-aAuKapOoKkcaMus

215

3843

KUCIIOTA)

(MypaBbuHAA

0,81

1-Ber3mn-N5-((1S*,35%)-3-
THAPOKCUIMKIOTCKCHIT)-N3 -MeTHII-2 -
0KCO-1,2-auruaponupuauH-3,5-

216

JHKAPOOKCAMUTT

384.3

(MypaBpuHAA
KHCJIOTa)

0,81

>

217

THAPOKCUIMKIOTEKCHI)-N3 -MeTHII-2 -

1-Bersun-N5-((1R*,3R*)-3-

0KCO-1,2-muruaponupuauH-3,5-
JHKApOOKCAMUTT

384,3
(MypaBbHHAA
KHCJIOTa)

0,80

218

1-bBer3un-N5-((1S*,3R*)-3-
THAPOKCUIMKIOTEKCHII)-N3 -MeTHII-2 -

OKCO-1,2-auruaponupuanH-3,5-
JAKApOOKCaMuUT

(MypaBbHHAA
KHCJIOTA)

384.3
0,80

219

1-Ber3un-N5-((1R,35)-3-
THAPOKCUIUKIOTCKCHII)-N3 -MeTHII-2 -

OKCO-1,2-auruaponupuauH-3,5-
JUKapOOKcaMus

381,3
(MypaBbuHASA
KUCIIOTA)

0,44

220

((1,2,3,4-TeTparu xpon30XHHOIHH-8-

JUKApOOKCAMHUT

NS5-muxaonponuia-N3 -MeTui-2-0kco-1-
WI)METHN)-1,2-AUruApONUpUIHH-3,5-

433,9
(MypaBpHHAA
KHCJIOTa)

0,54

>

221
3,5-mukapbokcamu g

1-((1H-Uupon-4-ummetun)-N5-(6-

amuHocniupo|3.3]renTan-2-mm)-N3-
METHJI-2-0KC0-1,2- TUruApONUpHANH-

384.3

KHCJIOTa)

(MypaBbHHAA

0,94

(+/-)-N5-((uc)-2-

STOKCHIMKIONponwi)-N3 -metun-1-(3-
MCTHJIOCH3HT)-2-0KC0-1,2-

222

JUTHAPOTTHPHINH-3,5-THKapOOKCaMuU
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(+/-)-N5-((Tpanc)-2-

o 3843
-N3- -1-(3- N i
223 STOKCHIMKIONponu)-N3-metun-1-(3 (MypaBLEHAs 0.96
METHJIOCH3HT)-2-0KC0-1,2- N~ H/ KHCII0Ta)
JUTHAPONHPHIHH-3,5-THKapOOKCAMHT g Y
o
I
HN.__O
1-ben3un-N5-(2,2- 3542
224 anMeTnniuélmonponnn) -N3 -Me'3rp15n-2- N (MypaBbHHAS 0.96
0KCO-1,2-muruaponupuaus-3,5- N H KHCTOTA)
JHKAPOOKCAMUT \X
o
I
HN
(poremseronporitn) Xo- O 3742
225 P T)HHIIOTIPOTIHIT N (Mypassumas | 0,74
METHI-2-0KC0-1,2- TUruApONUpHANH- N~ e, KHCT0Ta)
3,5-nukapbokcamMus F o
OH
I
HN.__O
1-(2-@1opben3mm)-N5-((15*,25%)-2- 3742
-N3- X s
226 (THAPOKCUMETHT) IUKIOTPOTHI)-N3 (MypaBEUHAS 0,74
METHI-2-0KC0-1,2- TUruApONUPHAHH- N~ KHCT10Ta)
3,5-makapGokcaMu F o v
~ OH
HN
NS5-muxnonpomnut-1-(3-¢prop-5- F 3742
MCTOKCHOCH3HT)-N3 -MCTHII-2-0KCO- (o} i
227 X (MypaBpHHAA 0,88
1,2-guruaponupuauH-3,5- N R KECOTA)
JUKAPOOKCAMHT ~o Z W
(o)
I
HN.__O
NS5-muxnonponui-N3 -MeTui-2-0kco-1- 3812
278 ((1,2,3,4-TeTparu JpOXHHO TUH-5- N (MypaBbHHAA 0.58
HI)METHN)-1,2-AUruAponupuauH-3,5- K
N~ KUCIIOTA)
JIUKAPOOKCAMHET H W
0]
I
HN
1-(2-®rop-5-MeTHnOCH3MT)-N 5-
((1S*,25%)-2- O 3882
229 (THAPOKCUMETHIT) UKIOTPOTHT)-N3- No (MypaBbuHAs 0,81
METHI-2-0KC0-1,2- TUruApONUpHANH- KHCJIOTA)
3,5-mukapbokcamMu g F 0 :
“OH
I
HN.__O
1-(2-@rop-5-MeTrnOcH3mT)-N 5-
((IR*2R*)-2- e 3882
230 (THAPOKCUMETHI) IUKIOTPOTHT)-N3- Ne N, (MypaBbuHas 0,81
METHI-2-0KC0-1,2- TUruApONUPHAHH- ’ KHCJIOTA)

3,5-mukapbokcamu g
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N5-((1S*,25%)-2-
(ruapoxcumeTHI) UKAONpOonua)-1-(3- O 386.2
231 METOKCHOCH3HIT)-N3 -MeTHII-2 -0KCO- - /©\/N _ (MypaBbHHAA 0,75
1,2-muruaponupuauH-3,5- o KHCJIOTA)
JHKApOOKCAMIT o
~OH
I
HN.__O
N5-((1R*,2R*)-2-
STOKCHLIMKIOTpomi)-N3 -meTmn-1-(3 - X 384,2
232 (MypaBbHHAA 0,96
METHJIOCH3HIT)-2-0KC0-1,2- N~ H,,
KUCIOTA)
JUTHAPOTHPHINH-3, 5-THKapOOKCAMUT S
o~
|
HN
~((1S*.28%)-2-
N5-((1S*,25%)-2 o 384.2
STOKCHIMKIONponii)-N3 -meTun-1-(3 - X
233 (MypaBbHHAA 0,96
MCTHJIOCH3HT)-2-0KC0-1,2- N~
KHCJIOTa)
JUTHAPOTTHPHINH-3,5-THKapOOKCaMU 5
6\/
I
HN.__O
1-(4-@rop-3-MeTHIOCH3MT)-N 5-
((1R*,2R)-2- SN 3882
234 (THAPOKCHMETHI)MUKIONPOMHT)-N3- N H/ (MypaBpHHAA 0,83
METHI-2-0KC0-1,2- TUruApONUpHAH- “ KHCJIOTA)
3,5-muxapbokcamu g (o] Y
OH
|
HN
1-(4-Drop-3-MeTUIOCH3MT)-N 5-
((1S*,25%)-2- O 3882
235 (THAPOKCHMETHIT) IHKJIOMPOITIT)-N3- Ne (MypaBbHHAA 0,83
METHII-2-0KCO-1,2- TUrHAPOTHPHAH- KHCJIOTA)
3,5-auxapOokcaMun o) H
e
I
HN.__O
1-(3-@1opben3mm)-N5-((1S*,25%)-2- 3741
(THOPOKCUMETHIT) LIUKIOPOTHT) -N3- N i
236 (MypaBpHHAA 0,75
METUNI-2-0KCOo-1,2 - TUruAPOTUPU I H- N~
F KHCJIOTA)
3,5-maxapboxcamMu o v
_\OH
I
HN.__O
1-(3-@ropber3mm)-N5-((1R* 2R *)-2- o
(THOPOKCUMETHIT) IUKIOTPOTHT)-N3- = 374,1
237 METuN-2-0Kco-1,2-quruapon HH- N~ H/ (MypaBbHHAs 0.74
R e F ’ KHCIIOTA)

3,5-muxapbokcamu g
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JUTHAPOTTHPHINH-3,5-THKapOOKCaMuU

HN.__O
(+/-)-N5-((Tpanc)-2- o 402.2
=1-(2- -3- X ’

238 STOKCHITHKJIONPOUI)-1-(2-rop-3 (MypaBbHHAS 0.97
MeTUIOCH3HT)-N3-MeTHI-2-0KCO-1,2- N~ KHCTIOTA)
JUTHIPOTIHPUANH-3,5-aAuKapOoKkcaMu i o

O~
I
HN
NS5-muxnonponut-1-(4-¢prop-3- 374 1
MCTOKCHOCH3HT)-N3-METHI-2-0KCO- o) ’
239 X (MypaBbHHAA 0,85
1,2-puruaponupuaus-3,5- N H KHCIIOTa)
HKAPOOKCAMHUT ~o Z W
(0]
I
HN.__O
1-((1H-Uuaon-3-um)meTmwn)-N5- 365,2
240 MUKIONponui-N3-mMeTuia-2-0kco-1,2- H X (MypaBbHHAA 0,83
JUTHAPOTTHPHINH-3, 5-THKapOOKCaMuU \ N~ H KHCIIOTA)
O
I
HN.__O
1-(3-@ropber3mn)-N3-meTrn-N5- 358.1
& E Y IR Do (@] >
241 (IR ,2R1 )22 MCTI/IJ'IL[I/II(J'IOH]Z)OI';I/IJS'I) 2 S (MypaBbHHA 0,92
0KC0-1,2-TUTHAPOTHPHIHH-3,5- N H,, KHCTOTa)
JUKAPOOKCAMIT F
° Y
I
HN
1-(3-@1opOen3mm)-N3-meTHia-N5- 3582
% YQHY D - - (0] >
242 (1S ,ZSI )22 Memnnnmonporgng) 2 SN (MypaBbHHAs 0.92
0KCO-1,2-auruaponupuauH-3,5- No KHCIOTA)
JUKAPOOKCAMHUT F
o
Hlll 0]
(+/-)-1-ben3un-N5-((TpaHnc)-2- 370.1
243 METOKCHITUKIOOYTHT)-N3-MeTHI-2- O (MypaBbHHAs 0.76
OKCO-1,2-AUruaponupuanH-3,5- o—
N~ KHCJI0Ta)
JHKAPOOKCAMUTT
(0]
|
HN.__O
NS5-nuxronponui-1-(2- 3422
THAPOKCHOCH3UT)-N3 -METHI-2-0KCO- 0] ’
244 X (MypaBbuHAs 0,76
1,2-guruaponupuaus-3,5- H KHCIIOTa)
JHKAPOOKCAMUTT N7 W
OH o]
|
NS-muxnonponun-N3-merun-1-((1- HN. 0 380.3
245 mermi-1H-6en30[d]|mvunazon-4- O (MypaBLHHAA 075
HI)METHNI)-2-0KC0-1,2- N
\N\/ N_ KHCJIOTa)
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HN O
NS5-muxnonponui-1-(3-¢rop-5- o 358,1
246 MeTHIOCH3HT)-N3-MeTHI-2-0KCO0-1,2- X (MypaBpuHas 0,92
JUTHAPOTTHPHINH-3,5-TruKapOOKcaMu F N H KHCJIOTA)
o)
(+/-)-N3-metun-N5-((Tpanc)-2- HIIJ o]
MCTHIIHKI0mpomm)-1-(3- 4392
Tp o)
247 (MOP(OTHHOMETHT)OEH3HII)-2-0KCO- o™ \/@\/ N i (MypaBbuHas | 048
1,2 -mAraaponHpuInH-3,5- K/N N~ g KHCJIOTA)
JHKAPOOKCAMUTT o)
|
HN.__O
(R*)-1-6eH3ua-N5-(2,2-
HMETHILHKIONPON)-N3 -MeTHI-2- 354,1
248 | JTHHICTOMPOTIHLT . \ (MypabuHat | 0,96
OKCO-1,2-TUruApONHpUANH-3,5- N N, KHCTOTa)
HKAPOOKCAMHT
5 X
I
HN
(§*)-1-6en3mn-N5-(2,2-
HMETHILHKIONPONI)-N3 -MeTua-2- O 354.1
249 | X (MypasbmHas | 0,96
OKCO-1,2-TuruApONHpUANH-3,5- Ne KHCTOTa)
JIHKApOOKCaMuU
(0]
I
HN
(+/-)-N5-nuknonporma-N3-MeTHI-2-
okco-1-((4,5.6,7-rerparuapo-1H- (0] 370,2
250 »2:0, /~TCTPATHID X (MypabmHas | 0,46
ocH30[d|umumazon-4-uwm)meTn)-1,2- N
N~ KHCJIOTa)
JUTUIPOTIHPUANH-3,5-auKapOoKkcamMu HNT W
I\;N o)
I
HN.__O
N3-metuin-1-(3-merunden3mn)-N5- 3540
% YR *)-) - - (o) >
251 ((1IR*,2R*)-2-METHIIMKJIOTIPOIIIIT) -2 SN s — 0.98
OKCO-1,2-AMrHaAPONUPHIANH-3,5- No N, KHCTI0Ta)
JIMKAPOOKCAMHT
(o}
I
HN
N3-meruin-1-3-merundeH3mn)-N5- 3540
% YQH)) - - o) >
252 ((1S*,25%*)-2 -MCTHIIHAKIIO TPOTIILT)-2 S (MypaBsHEAT 0.98
OKCO-1,2-TuruaAponHpuAnH-3,5- No KHCTOTa)
JHKAPOOKCAMUTT
o
|
HN 0
N5-((IR*,2R*)-2-
STOKCHIMKJIONPOTHT)-1-(2-prop-5- = 402,2
253 METHIOCH3HT)-N3-MeTHI-2-0KCO0-1,2- N~ I:I/,,, (Mlg)?;;f;aﬂ 0,96

JUTHAPOTTHPHINH-3,5-THKapOOKCaMuU
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HN.__O
N5-((1S*,25%)-2- o 4022
254 3TOKCHIHMKJIONpPONHI)-1-(2-grop-5- X (y aBI;I/IHaSI 0.96
MeTUIOCH3HT)-N3-MeTHI-2-0KCO0-1,2- N~ dlili)CJ'[OTa) ’
JUTUIPOTIHPUANH-3,5-aAuKapOoKkcaMu o
o
|
HN.__O
N5-((1R*2R*)-2- 1022
STOKCHIMKJIONpOTHI)-1-(2-pTop-3- X i
253 MeTHUIOCH3HT)-N3-MeTHI-2-0KCO0-1,2- NNPZ H,, (sz??;;f;aﬂ 0.97
JIUTMAPOTTHPHINH-3, 5 - TUKAPOOKCAMUT L g Y
o~
|
HN.__O
N5-((1S*,25%)-2-
256 STOKCHIHMKJIONpOTHN)-1-(2-pTop-3- RS ( 42;:3[%}1 097
METHIOCH3HT)-N3-MeTHI-2-0KC0-1,2- N~ Mlzfyrl)cnom) ’
JUTHAPOTTHPHINH-3,5-THKapOOKCaMuU E S §_7
o
I
HN.__O
1-(4-@rop-3-MeTHIOCH3MT)-N 3 - 3722
257 MeT-N3-((IR*, 2R ¥)-2- = (Mypassumas | 1,00
METHIIHKIOMPOTHT)-2-0Kc0-1,2- N kj ’
= A KHCITOTA)
JUTHAPOTTHPHINH-3,5-THKapOOKCaMuU
O
|
HN.__O
1-(4-Drop-3-MeTUIOCH3MT)-N3- 3722
258 meri-NS-((15%,25%)-2- S (Mypassumas | 1,00
METH/ILHKIONPONUI)-2-0kco-1,2- N ’
Pz KHCJIOTA)
JUTHUIPOTIHPUANH-3,5-aAuKapOoKkcaMu
(0] :
|
HN o)
N3-metun-N5-((1R*,2R *)-2- 3549
259 METUILHKJIONPOTHT)-2-0kc0-1-((R)-1- AN (MypaB]:I/IHaﬂ 097
(¢eHmmTHN)-1,2-TurHApoTMpUAnH-3,5- Ne H”’h KHCTOTa)
UKapOOKCaMuLT T
= o]
I
HN O
N3-metum-N5-((1S*,25%)-2- 3543
260 METUILHKJIONPONIT)-2-0kco-1-((R)-1- o SN (MypaBI:I/[Ha}I 0.96
(eHITITI) - 1,2 - AUTHAPOUPUANH-3,5- No KCTIOTa)
uKapOoOKcaMu T v
= o E
Hl!l (o)
NS-muxmonponui-1-(1-(3- 370.2
261 METOKCH(CHUIT)3THIT)-N3-MeTHI-2- N (MypaBI:I/[Haﬂ 0.89
OKCO-1,2-TUruApONHpUANH-3,5- - N N KHCTOTa)

JAKApOOKCAMU
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(+-)-1-(3-(2- HY_0
rHﬂpOKCH&?;;gf;fBHH) -N5- o 4162
262 (repoxcEMeTHmmEonpom)-N3- | HO~g N AN, (MypabuHas | 0,62
KHCJIOTA)
METHJI-2-0KCO-1,2-TUruApONUPUAHH- o]
3,5-muxapOokcamMu g OH
I
HN.__O
1-(Benzodypan-3-ummetnm)-N5- o 366,1
263 HUKIOTPOTHI-N3-MeTHII-2-0KC0-1,2- o X (MypaBbuHAsS 0,91
JUTHIPOTTHPUANH-3,5-auKapOoKcaMu @J\/N = K KHCJIOTA)
0]
(+/-)-N5-((rpanrc)-2- HIII o
STOKCHIHKIONponuI)-1-(3-(2- N 4303
264 THIPOKCHITOKCH)OCH3WT)-N3 -MCTHII- HO_~ Q\/N P (MypaBbuHAs 0,74
2-0Kc0-1,2-THrHAPONUPUIHH-3,5- 0 I:IW KHCJIOTA)
JHKAPOOKCAMUTT ° 6\/
I
(R*)-N5-tcronpormr-1-(3-(1- HN. 0 02
265 THOPOKCHITHIT)OCH3MT)-N3-MeTHI-2- N (MypaBeHHEAT 0.71
OKCO-1,2-TuruaApoOnHpuANH-3,5- H N kI KHCTOTa)
JHKApOOKCAMUT Z W
O
HN
(§*)-N5-muxronpormun-1-(3-(1-
THOPOKCHITHII)OCH3MT)-N3-MeTHI-2- o) 370,3
266 P . ! ! SN (vypassumas | 0,71
OKCO-1,2-auruaponupuauH-3,5- N
H N~ KHCJIOTA)
JUKapOOKCaMuz ; W
= O
N5-((tpasc)-2- WL O
(THAPOKCHMETHI)UKIONPOIHI)-N3-
MCTHI-2-0KCc0-1-((S*)-1-(meTa- O 3842
267 TOJYHJI)3THI)- 1,2 - TUT U APOTIMPHANH- Ne H, (MypaBbHHASA 0,85
3,5-mukapGoxcamu, cMech 1:1 Tpanc- " KHCTI0TA)
JAHACTEPEOMEPOB MPHU CTCPEOLICHTPAX o
cPr OH
I
N5-muxnonpom-1-((2,3- HN. -0
UTHAPOOCH30(ypaH-3-mT)MCTHT)-N3- (o] 368,2
268 aMefsflz-}omo-{g- Hr . 0TI . HH- P S (MypasbHHas 0.85
»=~AHTHIPOTIHPH > III KUCIOTA)

3,5-muxapbokcamu g

Ipumep 269:

MeTHILHUKJIONPONUII)-2-0Kc0-1,2-THruAponupuAnH-3,5-1ukap6oxkcaMmua

IIpumep 270:

MeTHJILHKJIOMPONMI)-2-0KCo-1,2-nuruaponupuaua-3,S-nukapooxcamujg

I |
HN._ _O HN._ _O
NN O
N N N N
= -
HN - HN W

1-((1H-Huxoa-4-un)mernn)-N-merni-N>-((1R* 2R *)-2-

1-((1H-Augon-4-nm)merna)-N>-merna-N-((18*,28*)-2-
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K pacTBoOpy 1-((1H-unnon-4-un)merun)-5-(merunkapoamoni)-6-okco-1,6-
OUTUAPOTIUPUANH-3-KapOoHOBOH kucaoTel (150 mr, 0,30 mmons) u HATU (174 wr, 0,46 MMoub)
B JIM® (1,2 mi1), nepemeriaHHOMY IIPU KT, 100aBisiu (+/-)-(TpaHc)-2-MeTHIILUKIIONPONIaHAMUH
(43,3 wr, 0,61 MMomb, UMeeTcs B poaaxke, Hanpumep, ot komnanuu Enamine) u DIPEA (106
MKJI, 0,61 MMonb). PeakiimoHHYIO0 cMech nepeMelinBajIy Mpyu KT B TeueHue 3 4. PeakLinoHHYIO
cMech HamuBaju Ha Boay (30 mut) u akcTparupoBaju dtusaneratom (4 x 30 min). O0beuHEHHBIE
OpPTaHUYECKHE BEIECTBA MPOMBIBAJN PACTBOPOM XJIOPUIA HATPUS, BBICYLTHBAIN MPOMYCKaHHEM
yepe3 ruapodoOHYI0 (GPUTTY W BHIMAPUBAIM B BaKyyMe€ C TOJIYYEHHEM HEOUYHUINEHHOTO
NPOAYKTa B BUJE JKEJNITOTO TBEPIOro BemecTBa (223 mr). DTO TBEpAOE BEIIECTBO HAHOCHIIU B
cMecu quxjopMmeran/mMeraHon Ha KapTpumk 10 r SNAP u ounmanu ¢uaim-xpomarorpadueii Ha
Biotage SP4, smoupyst cmechro 0-50% (3:1 sTunaneraT:3TaHON)/IUKIOTeKCaH. PeeBaHTHbBIE
¢bpakuny 00BEIUHSIIN U BBIMAPUBAJIN B BAKYYME C TIOJYYCHHEM OYHIIEHHOTO NMponykTa (48 mr).
BbUIO OTMEYEHO, YTO MPONYKT OCAXKNAETCSl HA CUJIMKArene, W KOJIOHKY mpombiBand 50%
STAHOJIOM B 3TWianerare. BoineneHHple Qpakuuu OOBENMHSIM M BBIIAPUBAIH B BAaKyyMe C
MIOJIyY€HHEM JTOTIOIHUTENTBHOTO KOJIMYECTBA MPOAYKTA, COAEPIKALIETO MPUMECH, B BUIE JKEJITOTO
TBepaoro BemecTBa (91 mr). Oror obpasen pactBopsui B cmecu 1:1 MeOH:JIMCO (1 mn) u
ounmanu MDAP (mypaBbuHast kuciota). JKemaemple (pakunu OOBENMHSAIM C OCTATKOM
NpEeALIECTBYIOIIEeH MapTUU MPOAYKTAa W BbIMAPHBAIN B Bakyyme ¢ nosnyudeHuem (+/-)-1-((1H-
UHAOM-4-11)MeTi)-N-MeTH-N-((TpaHC)-2-Me THILHMKTONPOIII )-2-0Kco- 1, 2-
AUTHAPONUPUANH-3,5-nukapbokcamuna (98 mr, 0,26 MMoub, BbIxoa 85%).

Pauemar (98 wmr) pacrBopsiin B EtOH (mpubmmsurensro 8—10 mi1) mpu HarpeBaHUH.
BBoa: BBOAbI 110 0,7 MJT BRIOJHSUTA BPYUYHYIO ¢ OMOIIbIO kKianmaHa Rheodyne Ha kononky (15%
EtOH/renran, ckopocts nmoToka = 42,5 myi/muH (nasnenue: 94 6ap), nerekruposanue: JlnonHas
marpuna Y@ npu 280 um (mmpuna nojocel 1 40 HM, cranmapt 400 HM, mmpuHa mosockl 100
HM), kosoHka Chiralpak AD-H (250 x 30 MM, 5 mxwm). @pakiun ¢ 18-20,5 MuH oO0beauHsAIM U
MapKUpOBaIH Kak MUk 1. ®Ppakumu ¢ 22-26 MuH OOBEIUHSUIM U MapKUPOBAJIM KaK MUK 2.
OOvenuHeHHble (QpakUMU KOHIEHTPUPOBAIM B Bakyyme, 3areM pactBopsiii B EtOH wu
NEPEHOCHIIN BO B3BELICHHBIE KOJIOBI, KOTOPBIE MPOAYBAIHN A0 CYXOTrO COCTOSIHHS B TIOTOKE Tasa
asora.

@dpaxiyuy, COOTBETCTBYIOLINE MUKY 1, cobupanu ¢ momydeHueM mpumepa 269 (34 wr,
0,09 mmoub, Beixon 30%) B BuAe OeIoro TBEPIOTo BEIIeCTBA.

JXXMC (2 Mun, MypaBbuHas kucnora): Rt = 0,86 mun, [MH]™=379,2.
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'H SAMP (400 MI';, IMCO-d6) & man™ 11.25 (yump. s., 1 H) 9.40 - 9.49 (m, 1 H) 8.77 -
882 (m,1H)856(d,J=2.7Tu, 1 H) 852 (d,J=3.9Tu, 1 H) 7.34 - 7.41 (m, 2 H) 7.06 (t, J=7.7
I'm, 1H)6.83 (d,J=7.1T1, 1 H)6.50 (t, J=2.0 'y, 1 H) 5.54 (s, 2H) 2.84 (d, J=4.6 'y, 3 H) 2.43
-2.49 (m, 1 H) 1.02 (d, J=6.1 I';, 3 H) 0.84 - 0.93 (m, 1 H) 0.70 (dt, J=8.9, 4.5 'y, 1 H) 0.40 -
0.48 (m, 1 H)

@paxuuy, COOTBETCTBYIOLIUE MUKY 2, cobupanu ¢ monydenueM mnpumepa 270 (37 wr,
0,10 mmoutb, BbIxon 32%) B Bue OEJIOro TBEPIOTO BEIIECTBA.

XXXMC (2 Mun, MypaBbuHas kucnora): Rt = 0,86 mun, [MH]=379,2.

Mpumep 271: 1-((1H-Iuppoumo[3,2-c|nupuxnn-4-un)merna)-N-mukaonponui-N>-

MeTHJI-2-0KC0-1,2-1urugponupuaut-3,5-AuKapooxkcamun

I
HN

Z>N O
! N
A N~
H
_ v
K CyCIIE€H3UU NS-LII/IK.]'IOHpOHI/IJ'I-N3-MGTI/IJ‘I-Z-OKCO- 1,2-gurunponupunus-3,5-

mukapbokcamuna (55 mr, 0,23 mmonb) B anieronutpuiie (2,3 min) nodasisum Tpudernndochun
(184 wmr, 0,70 mmoub), TpusTuiaamuH (0,068 mi, 0,49 mmons) u DIAD (0,136 mi, 0,701 Mmmodb).
PeakuinoHHyI0 cMech nepeMeInuBaIyu MpHu KT B atMocdepe azora B TedeHue S5 4. JloOasisuiu
JONOJHUTENbHbIE nopuuu Tpudpenundpochuna (184 mr, 0,70 mmons) u DIAD (0,136 mx, 0,70
mmonb). YUepes 21 9 peakIMOHHYIO CMECh HAJIMBAJMd Ha HACBHIIIEHHBI BOIHBIA pPacTBOP
Oukapbonara Hatpus (10 mu) u skcrparupoBanu dtunaneraroMm (3 x 15 mu). OObenuHeHHbIE
OpPraHUYECKHE BEIEeCTBA BBICYIIMBAIN MPOMyCKaHUeM depe3 TuapodoOHyr GpUTTy U
BBINAPHUBAJIM B BaKyyMe C MOJYYSHHEM HEOUYHINEeHHOro mpoaykta (727 mr). OctaTok B CyxXoM
COCTOSTHUM BHOCHWJIM B MeTaHoJe Ha kapTpumk 50 r SNAP u oumimanu ¢udu-xpoMarorpadueit
Ha Biotage SP4, smoupys cmecero 18-88% (80:20 JIXM:2 M MeTaHONBHBIA pPacTBOP
ammuaka)/JIXM. Bbuio TOCTUTHYTO HENOCTATOYHOE pas3jelieHue, U Bce (PpakLUU, COAEepIKaIlIne
NPOAYKT, CHOBa OOBEOUHSUIM W BBIIAPUBAJIM B BaKyyM€ C IOJIYYEHHEM MPO3PAYHOTO
crexoBuaHOro Bemectsa (41 mr). Obpasen pactBopsii B cMecu 1:1 MeOH:JIMCO (1 mn) u
ounmmanu MDAP (Beicokuii pH). PacTBopuresns BbICyIINBaNIN B IOTOKE a30Ta C MOJy4YeHUEM | -
((1H-rappono[3,2-cmupumus-4-um)merin)-N -k nonpormi-N° -MeTun-2-0kco-1,2-
OUTUAPOTIUPUANH-3,5-n1uKkapOookcamuna (3,2 mr, 8,32 mkmonb, Bbixon 4%) B Buae Oenoro
TBEPJOTO BEIIECTBA.

JKXMC (2 mun, nipu BeicokoM pH): Rt = 0,66 mun, [MH]™ = 366.4.
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Mpumvep 272: N -pukaonponuia-N’-merui-1-((2-merun-1H-ungon-4-na)vernn)-2-

oKco-1,2-guruaponupuann-3,S-gukapooxkcamu

K pacropy N’-mmkmonpommn-N-merni-1-((2-metui-1-1o3m-1H-"HRom-4-1m)Me i) -
2-okco-1,2-purunponupunns-3,S-gukapookcamuaa (75 mr, 0,14 MMosb) B cMecu MeTaHouna (469
M) u TT'® (939 mki), nepememaHHOMY B arMocepe a3oTa Mmpu KT, JOOABISIIM TBEPAbIH
kapOoHar uesus (144 wmr, 0,44 mmonb) 3a oguH pa3. PeakunonHyro cmech Harpesaiau 10 70°C B
TedyeHue 8 U Ha Talimepe, 3aTeM oxJaxaain 10 KT. CMech ocTaBJsu cTosITh Ha 10 4, mocne uero
HarpeBaHue BO3OOHOBIUIM JOMOJHUTENBHO Ha 6 4. J[0OaBisiM AOMONHUTEIBHYIO MOPLIHIO
kapOonara ne3mst (92 wmr, 0,28 mMMonb), U cMech HarpeBaiu eme B TeueHHe 18 4. 3arem
PEAKLMOHHYI0 CMECh KOHIIEHTPHUPOBAIN B BAKyyMe W pacrpenessii Mexay Bomod (50 mi) u
stunaneratoM (20 mu). Crou pasnmensiyiu, U BOXHBIA CIIOH 5KCTparnpoBaliv 3TUJIALETaToOM (2 X
10 mu). OOBeIMHEHHBIE OPTaHUYECKHE BEIECTBa NMPOMBIBAIHM pacTBOpoM xyopuaa Hatpus (10
MJI), BBICYLIMBAJIHM TPOIMYCKaHWEM dYepe3 ruapodoOHyr0 (PUTTY M BhIMAPHBAIN B BaKyyMe C
NOJIy4€HHEM HEOUHINEHHOrO MPOAYKTa B BHJE XKEJNTOro TBepAoro emecTtsa (45 mr). Obpasen
HaHOCWIN B nuxjopMeraHe Ha kapTpumk 10 r SNAP u ounmanu ¢isi-xpomarorpadpueil Ha
Biotage SP4, smoupys cmecbro 13—63% (3:1 sTminanerar:3TaHON)/UKIOreKcaH. PeneBaHTHbIE
dpakuui OOGBEIMHSIM M BHITAPHBAIM B BAKyyMe C IOJydYEHHEM JEIaeMOro Mpomykra N'-
K 10nporiI-N -MeTwit- 1 -((2-merwn- 1 H-uHmom-4-m)MeTrn)-2-0Kco- 1, 2- TN HAp O P Uk H-
3,5-nmukapbokcamuna (38 mr, 0,10 Mmostb, Beixoa 68%) B BuIe 6€10r0 TBEPAOTO BELIECTBA.

JKXMC (2 mun, nipu BeicokoM pH): Rt = 0,84 mun, [MH]" = 379,2.

IIpumep 273: 1-3-(Andropmeroxcn)denzna)-N-mern1-N>-((1S,28)-2-

MeTH/ILHUKJIONPONNII)-2-0Kc0-1,2-THruApOoNnupPUANH-3,5-1uKapooKcaMua

Hlll O
0 X

N°-meTn-N-((18,2S)-2-MeTHI LUK TONPOIIT)-2-0KCO- 1, 2- TUr AP OMUPHIHH-3, 5~
mukapbokcamun (55 wmr, 0,22 mmons), 1-(6pommernin)-3-(qudTopmerokcn)oenson (62.8 mr, 0.27

MMOJIb), kapOonat kanus (69 mr, 0,50 mmoune) u IM® (2 mi) nepemerusanu npu 90°C. Yepes
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1,5 1 cycnemsuto pacnpenensiin mexkay EtOAc (10 mu) um pacrBopom LiCl (10 m),
skcrparuposann EtOAc (2 x 10 mit), mpoMbIBaJI pacTBOPOM XJIOPUZA HATPUS, BBICYLIUBAIN HAJ
ruapodoOHOl GPUTTON M KOHLIEHTPUPOBAIN C MOJTy4Y€HHEM HEOUYHIIEHHOro nmpoaykra (150 mr)
B BHze OECIIBETHOrO Macyia. DTO Macjio ouuinaiu xpomarorpadueii va SiO; (kaprpumxk Biotage
SNAP 25 1, smoupys cmecero 10-65% ((25% EtOH B EtOAc)/uukinorekcan). JKenaemble
dpakiuuM KOHIEHTpupoBatH ¢ momyderneM 1-(3-(mudropmerokcu)bensmn)-N -merun-N-
((18,25)-2-MeTunuuknonponun)-2-okco-1,2  guruaponupunui-3,S-nukapdokcamuna (39 wr,
0,087 mMonb, BbIXOn 39,2%) B Buae OeCLBETHOrO Macjia. DTO BEIIECTBO IOMOJHHUTEIHHO
ounmanmu MDAP (mypaBbunas kuciora). Hamnexamme ¢pakuuu KOHIEHTPHPOBAIH C
nonyuennem  1-(3-(audropmeroxcn)oensimn)-N -mernn-N~((1S,2S)-2-MeTHILHK IONPOITHIT)-2-
okco-1,2-nurunponupuant-3,S-gukapobokcamuna (39 mr, 0,09 mmonb, Bexox 39%) B BHAE
0enoro TBepAOro BELIECTBA.

JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 0,97 mun, [MH]™ = 406,2.

Mpumvep 274: N -muxaonponui-1-(3-(andropmeroxcn)ensun)-N’-meTu.i-2-oKkco-

1,2-puruaponupuaunH-3,S-1ukapdéokcamu

Hr!l 0
RPN
i@oéw
F~ "0 I W

N°-nuxnonporua-N°-meTus-2-0kco- 1, 2-quruaponupuans-3, S-aukapookcamun (99  wr,
0,42 mmoinb), 1-(6pommernn)-3-(audropmerokcu)oenzon (120 mr, 0,51 mwmonb), kapOoHAT
kajus (110 mr, 0,80 mmosb) u IM®D (4 mn) nepememuBanu npu 90°C. Uepes 1 4 cycnieH3ur0
pactipenensiin mexxay EtOAc (10 mu) u pactBopom LiCl (10 mu), sxcrparuposanu EtOAc (2 x
10 mu1), MpOMBIBAJIM PACTBOPOM XJIOPUAA HATPHs, BHICYIIHUBAIN Haa ruapodoOHOoi (putroil u
KOHLICHTPUPOBAJIM C TIOJIYYEHHEM HEOUHINEeHHOro mnpoaykta (200 Mr) B BHIOE KPEMOBOIO
TBEPAOTO BeIecTBa. ITO Macio ounmmanu xpomarorpadueit Ha SiO; (kaprpumk Biotage SNAP
25 r, samoupyst cmecbio 10-65% ((25% EtOH B EtOAc)/umknorekcan). Xemaemble ¢pakium
KOHLIEHTPUPOBAIN ¢ mojy4deHueM 50 Mr B BuAe O€NOro TBEPAOro BEINECTBA. JTO BEIIECTBO
nonojgHUTeNnbHO oummamn MDAP  (mypaBbuHas kwuciorta). Haanexxamme — dpakuum
KOHLEHTPUPOBANK ¢ monmyderreM N -mukronponui-1-(3-(aupropmerokcu)oensmn)-N -meru-
2-okco-1,2-nguruaponupunus-3,S-gukapdokcamuaa (37 mr, 0,09 mmounb, Beixon 20%) B BUAE
OecrBETHOTO Maca.

YKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,90 mun, [MH]™ =392,2.
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Mpumvep 275: N -mukaonponui-N’-merna-2-oxco-1-(xunoaun-7-uamerni)-1,2-

AUTHAPONHUPUANH-3,S-AUKaApOoKcaMu

O,
N N_.=
N
o
K MepeMeEIIaHHOMY pacTBopy NS-LII/IK.]'IOI'IpOHI/IJI-N3-MeTI/IJ]-z-OKCO- 1,2-

aUruAponupunnH-3,S-qukapookcamuna (40 mr, 0,17 mmonb) u kapbonarta kamust (94 mr, 0,68
mMMoJib) B JIM® (850 mkir) B atmocepe a3ora mpu KT nodasisuiu 7-(6pommern)xuHonuH (110
mr, 0,25 mmonb) B Buze pactsopa B JIM® (850 mxir). PeakIMOHHYIO CMeCh epeMeIInBaIi PU
KT B TedeHUue 18 4. 3areM peakLMOHHYIO CMECh HAJUBaJIld HAa HACBILIEHHbIH BOJHBIA pacTBOP
xyopuaa gutus (30 mMit) u 3KcTparupoBanu stuaneratoM (3 x 15 mr). Opranndeckue BemecTsa
KOHLIEHTPUPOBAJIHU C MOJYYEHHEM HEOUHIEHHOTO NMPOAYKTa B BHUJIE OpaHKeBOro macia (64 wmr).
OO6pazen HAaHOCKJIM B CMECH AUXJIOpMeTaH/MeTaHo Ha KapTpumk 10 r SNAP u ountmanm G-
xpomarorpadueii Biotage SP4, smoupys cmecbto 10-50% 2 M MeTaHONBHBIH pPacTBOP
amvuaka/JIXM ¢ monmydeHHeM SKeNToro Teepnaoro BemectBa (25 mr). Obpaser pacTBOpsiIH B
cmecu 1:1 MeOH:ZJIMCO (1 mi) u ounmanu MDAP (Boicokuii pH). PenesantHbie (pakuun
BBIMAPHBATH B BAKyyMe C IOJYYEHHEM 3KeIaeMoro mpoaykra N -muksomporui-N’-MeTu-2-
OKCO-1-(xuHONMMH-7-unmetnn)- 1,2-quruaponupuans-3, S-nukapookcamuaa (14 mr, 0,04 MMorb,
BbIX07 22%) B B O€JI0ro TBEPIOro BEIIeCTBa.

YXXMC (2 mun, nipu BeicokoM pH): Rt = 0,78 mun, [MH]™ = 377,4.

Ipumep 276: 1-((S*)-1-(3-merToxcudennn)srun)-N>-merun-N-((1S,2S)-2-

METHJIHHKJIONPONMI)-2-0KCo-1,2-nuruaponupuaud-3,5-nukapooxcamuyg

0 X
~o N~ kL
(o]

K pacTBopy (S*)-1-(1-(3-meTokcudpeHmn)aTmn)-5-(Merunkapdamorn)-6-okco- 1,6-
IUTUAPOTIUPUIHH-3-KapOoHOBO# kucnoTel (116 mr, 0,21 mmons) 1 HATU (155 wmr, 0,41 mmonb)
B JM®D (2,1 mi), nepemermanHoMy mipu KT, noOasmsmu DIPEA (74 mkn, 0,424 mmonb) u
(18,2S5)-2-meTunuukiaonponanaMuHa ruapoxyiopua (27 mr, 0,25 MMOIb), 1 peaKIIMOHHYIO CMECh
nepememuBaid B TedeHne 2 4. JloOammsanmm pononHMTenbHyro mopomo  (1S,25)-2-
METUJILMKJIONIponiaHaMuHa ruapoxiopuna (8 mr, 0,07 mmons). Uepes 21 4 peakLiHOHHYIO CMeCh

HAJIMBaJIM Ha HachleHHbIH BogHbIH pacTBOp LiCl n sxcTparuposamu stunaneratom (1 x 15 m,
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3areM 2 x 10 mur). OObpenUHEHHbIE OPTaHUYECKHE BEIECTBA MPOMBIBAIN PACTBOPOM XJIOpUIA
Hatpust (10 i), BBICYLIMBAJIU MPOIYCKaHUEM depe3 THApopoOHYI (QPUTTY W BHINAPHBAIHN B
BaKyyMe C MOJIyu€HHEeM HEOYMIIEHHOIo MPOAyKTa B BUE kenroro macia (176 mr). 3to macio
HaHOCWIN B nuxjopMeraHe Ha kapTpumk 10 r SNAP u ounmanu ¢isim-xpomarorpadpueil Ha
Biotage SP4, smoupyst cmecbio 8-38% (3:1 sTuianerat:3TaHON)/LIMKIOTeKCaH. PejeBaHTHbIE
¢dpakuuy OOBENMHSIIM M BBIMAPUBAJIN B BAKyyMe C TOJY4YEHHEM MPO3payvHOi cMOJibl (86 Mmr).
3ot obpasen pactBopsiin B cMecu 1:1 MeOH:JIMCO (1 mn) u ountmamn MDAP (MypaBbuHast
KUCJIOTA). PacTBOpUTEINb BBICYIINBAIM B TIOTOKE a30Ta, M OCTATOK 00padaThIiBav yJIbTPA3BYKOM
C IUSTWIOBBIM 3(QHPOM U BBIIAPUBAIM B BakyymMe ¢ mnoaydeHuem 1-((S*)-1-(3-
metokcudernn)stin)-N-merun-N-((1S,2S )-2-MeTHIILUK IonpOrTHI )-2-0Kco- 1, 2-
OUTUAPOTUPUANH-3,5-1uKkapookcamuna (60 mr, 0,15 mmonb, BeXOx 71%) B BHzme Oenoro
TBEPJOTO BEIIECTBA.

JKXMC (2 Mun, MypaBbuHast kuciota): Rt = 0,97 mun, [MH]™ = 384,2.

IIpumep 277: 1-(3-(2-Tuapoxcustokcn)oensm)-N>-((1R* 2R *)-2-
(FI/II{pOKCI/IMeTl/IJI)llHK.]IOl'lpOl'll/I.]'l)-Ns-MeTI/IJ'l-Z-OKCO-1,Z-III/IFI/IIIpOHI/IpI/IIlI/IH-3,5-
AUKAPOOKCAMHU[

IIpumep 278: 1-(3-(2-TuapoxcusTokcen)oensmn)-N-((1S*,28*)-2-
(rnnpoxcheTn.u)uuK.ﬂonponnn)-Ns-MeTnn-Z-oxco-1,2-nnrnnponnpnunﬂ-3,5-
AUKAPOOKCaAMHU[
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(+/-)-1-(3-(2-T umpoxcusTokcu)oensmn)-N~((TpaHc)-2-(THAPOKCHMETHIT ) LIHKJIOTPOITHIT)-
N3-MeT1/m-2-0Kco-1,Z—nnm):[ponnpn):[nﬂ-3,S-L[HKap60KcaMI/1):[ (50 mMr) moasepranu XupaabHOMY
paznenenuro. Panemar (50 mr) pactBopsuin B EtOH (1 mut). BBoa: Ha konoHky BBOAMIIKA 1 MIT
pacteopa (80% EtOH (c moGasnenunem 0,2% wusonponmiamuHa)/rentan (¢ nodasiaernem 0,2%
U30MPONUIAMIHA), CKOPOCTh OTOKA = 20 MJI/MHH, IJTHHA BOJIHBI IeTeKTUpoBaHus = 215 uwm, 4.
Ref 550, 100, xonmonka 30 mm x 25 cm Chiralpak AD-H (5 mxm), HOMep naptun ADH12143-01).
OO0mmee uncno BBogoB = 1. @pakuuu ¢ 18-23 MuH OOBEAMHSANM U MAPKUPOBAIN KaK MHK 1.
@pakuun ¢ 36-55 MuH OOBENMHSIIM M MapKUpoBajM Kak nmuk 2. OObennHeHHbIE (Ppakuuu
KOHLIEHTPUPOBAJIA B BaKyyMe, a 3aT€M INEPEHOCUJIM B TOYHO B3BelIeHHblE KOJObl. KoHeuHble

coenuHeHnus Bbiaessanu u3 XM u renrana ¢ LEbo MOTy4eHUsl TBEPAOrO BEIECTBA.
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@Dpaxiuy, COOTBETCTBYIOLIME NMUKY 1, cobupanu ¢ nomydeHuem npumepa 277 1-(3-(2-
ruapokcnsTokcH)6ersmn)-N-((1R * 2R *)-2-(ruapOK CHMETIIT ) IHKIONPOITIT)-N° -MeTHII-2-0KCO-
1,2-pquruppornupunus-3,5-qukapookcamuna (18 mr, 36%) B BUze >KeNTOro TBEPAOrO BEIIECTBA.

YKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,62 mun, [MH]™ =416

@pakuuy, COOTBETCTBYIOLIME NMUKY 1, cobupanu ¢ mojydeHuem npumepa 278 1-(3-(2-
ruapokcnsTokcn)6ensmn)-N-((18*,28*)-2-(TrHAPOKCHMETIIT ) LU KJIONPOIIIT)- N -MeTHII-2-0KCO-
1,2-murunponupunun-3,5-nukapookcamuna (18 mr, 36%) B BUJE KENTOrO TBEPIOTrO BEIIECTBA.

KXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,62 mun, [MH] =416

IIpumep 279: N3-((1R*,2R*)-2-3ruuukronponmi)-1-(3-(2-
rnnp0KcnaToxcn)ﬁemn.n)-Ns-MeTn.n-Z-oxco-1,2-[1nrnnponnpnnnH-S,S-nmcapﬁoxcamnz(

IIpumep 280: N>-((18*,28*)-2-3runmuukronpomui)-1-(3-(2-
rnnpoxcnaToKcn)ﬁeﬂsnn)-Ns-MeTn.n-Z-oxco-1,2-[1nrnnponnpnnnH-S,S-nmcapﬁouccamml
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(+/-)-N-(-2-3runmuknonpornu)- 1-(3-(2-ruapokcustokcn ) 6ensin)-N -MeTI-2-0Kco-
1,2-guruppornupunus-3,5-qukapookcamun (102 Mr) mopsepranu XHPaJIbHOMY Pa3eNeHUIO.
Paniemar (102 mr) pacteopsuin B EtOH (mpubnusurensro 10 mut) nmpu HarpeBanuu. BBoa: BBOIBI
no 0,5 M BBHIIONHAIM BpPY4YHYIO C noMmombio kianmaHa Rheodyne na komonky (80%
EtOH/renran, ckopocth notoka = 40 mMi/mMuH, nerektupoBanue:. {uonnas marpuna Y@ npu 280
HM (mmpuHa nosockl 1 40 M, cranaapt 400 M, mmpuHa nojockl 100 HM), konoHka 30 MM X 25
cM Chiralpak AD-H (5 mxm). @pakium ¢ 16,518 MuH oObenuHAIM 1 MAPKUPOBAIU KaK MUK 1.
@pakuun ¢ 20,5-22,5 MuH OOBEAMHAIN ¥ MapKUPOBaIU Kak muk 2. OObequHEeHHbIe (HpaKIiu
KOHLIGHTPUPOBAJIM B BakyyMme, a 3ateM pactBopsiii B EtOH (3 x 4 mi) u mepeHocuianm BO
B3BELICHHbIE ()JIaKOHBL PacTBOPUTENb YAAISIIM B IOTOKE a30Ta € MOJIYUYEHHUEM ABYX MMPOAYKTOB.

@pakuuy, COOTBETCTBYIOLIME MUKY 1, cobmpanu ¢ monydeHweM mnpumepa 279 N°-
((1R* 2R *)-2-srummuknonporn)- 1 -(3-(2-ruapokcustokcn)oensun)-N° -meTi-2-okco- 1,2-
OUTUAPONTUPUANH-3,5-nuKkapOokcamuna (40 mr, 40%).

YKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,84 mun, [MH]™ = 414

@pakiuy, COOTBETCTBYIOLINE MUKY 2, cobupanu c mnonydeHweM mnpumepa 280 N°-
((18* 28*)-2-srummknonporn)- 1 -(3-(2-ruapokcusTokcn )6eHsmt)-N° -MeTiI-2-0kco-1,2-

OUTUAPOTIUPUANH-3,5-nuKkapookcamuna (41 mr, 41%).
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YKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,84 mun, [MH]™ = 414
IIpumep 281: N°~((1R*,2R*)-2-3ToKcHuuKronponmi)-1-(3-(2-
rnupoxcnaTOKcn)ﬁeﬂsnn)—N3-MeTnJ1-2-0Kco-1,2-[1nrnnponnpnnnﬂ-3,5-umcapﬁolccamml
IIpumep 282: N3-((18*,28*)-2-3TokcnumKronponmt)-1-(3-(2-
mnpoxcmmxcn)ﬁemn.rl)-Nj-MeTn.u-Z-oxco-1,2-:1nmnponnpnnnﬂ—S,S—umcapﬁchaMpm
I
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(+/-)-N-((TpaHc)-2-3TOKCUIIKIONPOITHI -1 -(3-(2-rHApOKCHITOKCH)OeH31T)-N° -MeTHII-
2-okco-1,2-purunponupuans-3,5-qukapookcamun (126 Mr) moasepraiu  XUPAIbHOMY
paznenenuto. Paniemar (126 mr) pacrsopstmu B EtOH (mpubnusurensHo 10 Mut) nmpu HarpeBaHuw.
BBoa: BBOZBI O 0,6 MJI BEIOJHSUTA BPYYHYIO ¢ OMOIIbIO kKianaHa Rheodyne na komonky (80%
EtOH/renTaH, ckopocth moroka = 42,5 mu/mMuH, nerektuposanue: JlmonHas marpuna YO npu
280 aM (mmpuna nonocel 1 40 HM, ctarnapt 400 HM, mmpuHa nmosnock! 100 HM), kooHKa 30 MM
x 25 cm Chiralpak AD-H (5 mxm). @pakuuu ¢ 23—-26 MUH OOBEIUHSIIN U MAPKUPOBAJIHM KaK MUK
1. @pakuyuu ¢ 29-33 MuH OOBEAMHATIN M MapKUpoBaIH Kak muk 2. OObenuHEeHHbIe (ppakuuu
KOHLIGHTPUPOBAIU B BakyyMme, a 3areM pactBopsuiin B EtOH (3 x 4 mi) u mepeHocunu BO
B3BEIIEHHbIE (PJIAKOHBL. PacTBOpHUTENDb YAAISUN B IOTOKE a30Ta C MOJYYEHUEM ABYX MPOIAYKTOB.

@pakuuy, COOTBETCTBYIOLME MUKy 1, coOupanu ¢ nonydeHuem mnpumepa 281 N°-
((1R* 2R *)-2-5ToKCHIMKIONPOn)- 1 -(3-(2-runpokcusTokcH ) 6ensn)-N -MeTri-2-0kco-1,2-
OUTHAPONUPUIUH-3,5-nukapookcamuna (44 mr, 29%)

JKXMC (2 Mun MypasbHHas Kuciota): Rt = 0,74 mun, [MH]" = 430

@pakuuy, COOTBETCTBYIOIIUE MUKy 2, cOOMpanu ¢ mosiydyeHneM mnpumepa 282 N°-
((1S*,28*)-2-3Tokcunmknonponii)- 1 -(3-(2-runpokcusatokcu )oensmn)-N3-merun-2-okco- 1,2-
OUTUAPONTUPUANH-3,S-nuKapOokcamuna (47 mr, 32%)

JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 0,74 mun, [MH]™ = 430

Mpumvep 283: N°-(2-((tpanc)-4-amuuomHKIOreKCcT)3THI)-1-Gem3ma-N>-merni-2-

oKkco-1,2-guruaponupuann-3,S-gukapooKcaMuIa THAPOXJIOPUL
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K cycnensun mpem-6ytun-((tpanc)-4-(2-(1-6en3ui-S-(merunkapdamorn)-6-okco- 1,6-
IUTUAPOTTUPUIIH-3-KapOOKCaMHIO0 )3 THI JUMKJIOoreKcHT)kapObamara (75,5 mr, 0,15 mmonb) B 1,4-
nuokcane (1 mut) mobaensu xyopun Boxopona (4 M B 1,4-guokcane, 1,5 mu, 6,00 MMOJb), U
PEAKIIMOHHYI0 CMECh NEepeMelIMBaIM IPU KT B TedeHue 3,5 4. PeaklUMOHHYyIO CMeCh
KOHLIEHTPUPOBAJIA B TIOTOKE a30Ta U BHICYIIMBAJH B BaKyyMe C MOJIyY€HHEM OeJIOro TBEPIOTrO
BEIIeCTBA N°-(2-((TpaHc)-4-aMHHOLHUKIOTeKCUIT)I TII)- | -Gersmn-N-meruin-2-0kco-1,2-
OUTUAPONTUPUANH-3,5-1ruKapOokcamua rugpoxiopuna (64,6 mr, 0,15 Mmounb, Berxon 98%).

JKXMC (2 MuH, MypaBbuHas kucnota): Rt = 0,57 mun, m/z = 411 gna [MH]"

Mpumep 284: N°-(2-((unc)-4-amuaonnxmorexcun)dtumn)-1-6en3un-N>-merui-2-oxco-

1,2-guruaponupuann-3,S-1uKapéoOKcaMuI rHAPOXJIOPH

K cycnensuu  mpem-Oytun-((uuc)-4-(2-(1-0enzun-5-(merunkapdamorn)-6-okco-1,6-
AUTHAPONUPUANH-3-KapOoKcaMuo)aTrin)uukiorekcuin)kapbamara (70 mr, 0,14 mmons) B 1,4-
nrokcane (1 mut) mobasnsiim xjopun Bomopona (4 M B 1,4-nuokcane, 1,5 mu, 6,00 Mmmosb), u
PEAKIIMOHHYI0 CMeCh IMepeMelIMBajd TPU KT B TedeHue 3,5 4. PeakUMOHHYyIO CMeCh
KOHLIEHTPUPOBAJIA B TIOTOKE a30Ta ¥ BBICYLIMBAIN B BaKyyMe ¢ momyderueM N -(2-((umuc)-4-
AMUHOLIUKJIOTE€KCHII )3 THI)- 1 -6eH3un-N>-mMeTu-2-okco-1 ,2-TATHAPONTUPUANH-3,5-
nukapOokcamuaa rugpoxsopuna (66,4 wr, 0,15 wmwmonb, Bbxonm 108%) (comepskarero
npubmmsuTensHo 0,5 5kB. 1,4-110KCaHa).

JKXMC (2 MuH, MypaBbuHas kucnota): Rt = 0,62 mun, m/z =411 gus [MH]"

Mpuvep 285: 1-((1H-Iuppouo[3,2-c|nupuann-4-un)merna)-N-merna-N-((1S,2S)-

2-MeTWILHKJIONPONHI)-2-0KCO0-1,2-1urugponupuaut-3,5-1ukapookcaMmu
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PactBop N°-metun-N"-((18,28)-2-meruuukionponun)-2-okco-1-((1-rosun-1H-
nuppodio| 3,2-cmupunun-4-un)merun)- 1, 2-nurunponupuann-3,5-nukapookcamuna (36,5  wmr,
0,07 mmodnb) u rugpokcuna kamus (8,9 mr, 0,16 mmonb) B cmecu Metanosa (1 mi) u Boasl (0,25
i) nepememuBamu npu S0°C B TeueHnme 2 u B atMmocdepe aszora. Jleryume BemecTsa
BBINIAPUBAJIM B BAKyyMe, M OCTaTOK CYCIEHAMPOBAIN B CMECH BOAbI (3 Mil) u auxyiopmerana (3
MJI), W CJIOM pa3iessuid. BONHBINM CIIOH SKCTParupoBalid JOMOJHUTEIbHBIM KOJIUYECTBOM
auxjopmerana (3 x 3 wmu). BogHbiii cioli pa30aBisijiv TOMOJHUTENbHBIM KOJMYECTBOM BOJIbI
(mpubmm3urensro 10 MIT) M MOBTOPHO 3KCTparupoBain dtunaneraroM (3 x S mu). K BogHOMY
CJIOK0  100ABJSUTM  pacTBOP XJopHuaa HATpust (MPUONM3UTENbHO 2 MII), W €ro IOBTOPHO
SKCTPArHpoOBaIH 3THianeTatoM (2 x 5 mu) u puxyopmeraHoM (2 x 5 mi). Bee opranmueckue
¢a3pl 0ObenuHIIM U PUIBTPOBAIN Yepe3 KapTPUIDK, 000pyAoBaHHBINH THApoPoOHOI GpUTTOIi.
QdunbTpaT BBHINIAPUBAIM B BaKyyMe ¢ TmojydeHneM Oenoro TBepmoro Bemectsa 1-((1H-
mupposo|3,2-¢|mupuanH-4-mn)Metin)-N>-metin-N-(( 18,28 )-2-Me THTLHK IO P OITHT)-2-0KCO-
1,2-guruaponupunus-3,5-qukapookcamuaa (18,7 mr, 0,05 Mmmons, Berxon 72%).

YXXMC (2 mun, Bbicokuii pH): Rt = 0,74 Mun, m/z = 380 mns [MH]"

'H SMP (400 MI'r, JIMCO-d6) & mun™ 11.63 (yump. s., 1 H) 9.32 (q, J=4.6 T'y, 1 H)
883 (d,J=2.7Ty, 1 H)8.73 (d,J=2.7T1, 1 H)8.57 (d,J=42 I'y, 1 H) 8.00 (d, J=59 T, 1 H)
7.45-753 (m, 1 H)731(d,J=59T1, 1 H)6.67(d,J=29Tn, 1 H)565(s,2H)277 (d, J=4.9
I'u, 3 H)2.49 - 2.57 (obs, 1 H) 1.05 (d, J=6.1 'y, 3 H) 0.87 - 0.98 (m, 1 H) 0.74 (dt, J=8.6, 4.6
I'u, 1 H) 0.48 (dt, J=7.3, 55T, 1 H)

Mpuvep  286:  (+)-1-Bensua-N -((Tpanc)-2-(MeTOKCHMETHI) UMK I0NPOnmT)-N -

MeTHJI-2-0KC0-1,2-1urugponupuaus-3,S-1auKkapooxkcamun

2.4,6-Tpuxnoppenmn- 1 -6en3un-5-(meTrnkapoamon)-6-okco- 1,6-turuaponupuanH-3-
kapOokcumar (189 wr, 0,41 wmmonb), (£)-(TpaHc)-2-(METOKCUMETHIT)IUKIIONPOITAaHAMUH
rugpoxyopun (147 mr, 0,27 mmoinb), DMAP (8 mr, 0,07 mmounsb), Tpustinamus (0,11 v, 0,79
mmonib) i TI'® (2.5 M) nepememuBaiu npu 45°C B atmochepe N,. [Tocne nepemernBanmsi B
TeueHne 1 9 pobasmsmm  2,4,6-Tpuxnopderun- 1 -0ensmn-5-(Mernnkapbamomnn)-6-okco-1,6-
auruaponupuanH-3-kapookcunar (187 mr, 0,40 MMONB), 1 PEaKIIOHHYIO CMECH IT€PEMELINBAIIH

B TeueHne 2 4. Cycnensuro pacrpenemsuin mexxay EtOAc (10 mu) u pactBopom OmkapOoHara
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Hatpus (10 mi), sxcrparuposamu EtOAc (2 x 10 mu), BeicymmBanu Haj runpodoOHoN GpuTTOi
U KOHLEHTPHPOBAIH C IOJY4YEHHEM HEOUYHINEHHOro mpoaykra (560 Mr) B BHAE >KENTOro
TBEPJOrO BELIECTBA. JTO BELIeCTBO ouMianu xpomarorpadueit Ha Si0; (Biotage SNAP 50 r,
smomust  0-100%  (25% »staHonm B sTmianerate)/uukiorekcaH). JKemaemble  ¢pakuuu
KOHLIGHTPUPOBAJIM C MOJy4YeHHUEM OeJIoro TBepAOro BelecTBa. JTO BeuiecTBo ouninann MDAP
(T®Y). Hamnexarque Gpakiuuy KOHLEHTPUPOBAIH ¢ noydeHueM (+)-1-6ensmn-N-((tpanc)-2-
(MeTOKCI/IMeTI/I.H)LII/IKJIOHpOHI/IJI)-N3-MGTI/IJ‘I-2-OKCO- 1,2-guruaponupunus-3,5-nukapbokcamuaa
(54 wr, 0,13 mmoib, Beixon 49%) B Bue OECLIBETHOI'O Maca.

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 0,82 mun, [MH]™ = 370,2.

Mpuvep 287: N-umkionpomui-1-(3-(2-rugpoxcnsTiin)ensnn)-N -meTui-2-oKkco-

1,2-puruaponupuanx-3,S-1ukapdéokcamu

2-(3-(Bpommerun)dennn)sranon (247 wmr, 1,15 mmons) mobasmsii k pacTBopy N'-
LII/IKJ'IOHpOHI/IJ'I-N3-MeTI/IJ'I-2-OKCO-1,2-I[I/IFI/II[pOHI/IpI/IL[I/IH-3,S-L[I/IKap6OKcaMI/II[a (270 wmr, 1,15
MMOJIb) U KapOonata kamus (317 wr, 2,30 mmonp) B TI'® (15 mi). PeaknuoHHyro cMmech
OCTaBJISUIM AJIs NIepeMeLlnBaHus MpU KT Ha 2 4. PeakunoHHyro cMmech Harpesanu 10 50°C u
OCTaBJIJIM HAa HOYb JUIs NepeMmelinBaHus B atMochepe Ny, 3areM peakIMOHHYIO CMeECh
KOHLIEHTPUPOBAIU B BakyyMe U pasgensiu Mmexay XM u Bonmoil. Opranudeckuil pacTBOp
KOHIIEHTPUPOBAJIH B Bakyyme, BHOCHIU B JIXM u ounimanu ¢sm-xpomarorpadueii Ha Biotage
Isolera, ucmonb3ysi kaptpumk cwiukareias 25 r SNAP wu smoupys rpaguentom 0-10%
EtOH/EtOAC ¢ moiydeHHeM Mocie KOHLEHTPUPOBAHHS B BakyyMe N -mukorporui-1-(3-(2-
THAPOKCHITHN)OeH31)-N-MeTHI-2-0KCO- | , 2~ IUruAponupHanH-3, S-qukapookcamuaa (310 wr,
0,08 MMmouib, BbIx0n 23%) B BUAE OEJIOro TBEPIOTO BEIECTBA.

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 0,69 mun, [MH]™ = 370

IIpumep 288: (+/-)-mpem-Byrna-2-((Tpanc)-2-(1-0eH3uua-S-(MeTuakapoéaMoun.)-6-

0KCc0-1,6-TUrnApONHUPHANH-3-KAPOOKCAMIIO0 ) HUKJIONMPONII)AeTAT
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Cwmech 2.,4,6-tpuxnopdenun- 1 -6en3un-5-(merunkapdamon)-6-okco-1,6-

auruaponupunnH-3-kapookcunara (1033 wmr, 2,219 mmons) u Tpustiiaamuba (0,619 mi, 4,44
MMOJIb) B o (15 MUT) oOpabaTsiBan (+/-)-mpem-Gytun-2-((Tpanc)-2-
amuHOUMKJIonpormn)aneratoM (380 mr, 2,22 mmons) u DMAP (27,1 wmr, 0,22 mMMmonb), u
MOJIYYEHHYIO B pe3yibTaTe cMech nepememnusanu npu S0°C. Uepes 2 4 cMech OXJIaXIald 10 KT
U KOHLeHTpupoBasu B Bakyyme. Ocrarok pacmpenemnsin Mmexay EtOAc u HacbhleHHBIM
pactBopom NaHCOs;, u crmom pasmemsuiiu. Bomuyro ¢asy skcrparmpoBanmu EtOAc, wu
O00BETMHEHHBIE OPraHUYECKHE BEIECTBA MPOMBIBAJIN PACTBOPOM XJIOPU/IA HATPHSI, BBICYIINBAIIN
Han MgSOs u KOHIEHTpUpOBaIM B BakyyMe. B pesymbrate OuuMCTKHM oOcTaTka (uaim-
xpomatorpadueit Ha Biotage SP4 Ha kojoHke 25 r cunmkarens ¢ sonueit 50% rpanueHTom
GLOBAI (AcOEt B rekcanax) 1 KOHIEHTPUPOBAHMS HAAJIKAINX (PpaKLuil MONYyYHIN TPOIYKT,
BCe elle copepskamuii npuMecu. 53 mr ouninanu MDAP (MypaBbuHAast KUCJIOTA) € MOJNyUYE€HUEM
mpem-0ytuin-5-(1-6ensun-5-(merunkapdbamon)-6-okco- 1,6-quruaponupuauH-3-
kapOokcamupno)nenranoara (1 wmr, 2,27 wmkmonb, BbiXoA 0,1%. OcCTaTouHBIA MPOAYKT,
comepkaumii mpumecu (243 wr), pactopstin B IMCO (3 M) u ouuInanu npenapaTuBHON
BOXX, ucrionp3yst onucaHHbIe HIKE YCIOBUS:

[IpenaparusHbIii criocod BOXX:

Broa: 3 mn

Kononka: konmonka CSH C18: 150 x 30 MM, 5 MKkM

Ionewxuas ¢aza: B: auneronurpmn, A: 10 MM OukapboHaT aMMOHHUSI B BOJE,
noseneHHslil 1o pH 10 pactBopoM ammuaka

Bpewmst (Mun)/% A: 0/80, 3/80, 3,5/69, 25/58, 32/58, 35/1, 41/1

Temmeparypa: KT, CKOPOCTb TIOTOKA: 40 MJI/MUH

Herextuposarne Y ®/MC

Y@ nerexTupoBaHUE. CYMMHUPOBAHHBIN CUTHAJ JJIMHBI BOJHBI OT 210 HM 10 350 HM.

MC: Waters QDA

Pexum nonnsanuu: [lonoxxurenbHOE 3JIEKTPOPACIbIIEHNUE

HMuana3on ckanuposaHus: oT 120 no 800 a.e.m.
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Bpewms ckanuposanus: 0,5 ¢

IlepepriB Mmexny ckanupoBanusmu: 0,1 ¢

Opakimuu OOBEAMHSUIM W BBICYIIWBAIHM, HWCHONB3ysl ucnaputenb Biotage V10, ¢
NOJIy4eHUEM (+/-)-mpem-6ytun-2-((rpanc)-2-(1-6ensmn-5-(merunkapoamorn )-6-okco- 1,6-
AUTHAPONUPUANH-3-KkapOokcamuno)uuknonponui)amnerara (143 mr, 0,33 mmoune, 15%) B BUze
0enoro TBEPAOro BEILIECTBRA.

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 1,06 mun, [MH]™ = 440,3.

Mpuvep 289: N>-uuxaonpomua-N>-merui-1-(3-(2-Mmop (o auH03I THI)GeH3 1T )-2-0KCO-

1,2-puruaponupuanx-3,S-1ukapdéokcamu

Cmech Nk ronponun-N’-metni-2-0kco- 1 -(3-(2-okcostin)bensun)-1,2-
aUruAponupuanH-3,5-qukapookcamuna (100 mr, 0.27 mmons), mMopdonura (0,047 mu, 0,54
MMoJb) U TpudTUiaamuHa (0,152 mu, 1,09 mmone) B IXM (3 i) mepeMeminBaiyd MpH KT B
teueHue 45 muH. [loOaBmsanmu Tpuanerokcuboprunpun Hatpus (231 mr, 1,09 mmons), u
PEAKLIMOHHYIO CMECh IMEepPEeMELIMBAIU NMPU KT B TeueHHe 24 4. 3aTeM peakHOHHYI CMeCh
ocTaBJIsIM CcToATh HA 9 mHel. Jlobasnsamu Hac. pactBop NaHCO;3 (Bomssblit pactBop, 40 M),
CMeCh MepeMELINBAJIH MPH KT B TeueHue 15 mun. Oprannueckyro ¢asy oraensian. Bognyro dasy
skcTparupoBamn  JIXM. OObenuHEHHbIE OpPraHMYECKHE BELIECTBA MPONYCKAIH uepe3
ruapodobHyr0 QPUTTY M KOHLEHTPUPOBAIM B BaKyyMe. 3aTeM IMOJYYEHHOE B pe3yJibTaTe
coenunenne ounmanu MDAP (Beicokmit pH). Hamnexamue ¢pakiuun oObeaMHAIN U
BHITAPUBAIN ¢ moiydeHneM N -ruxnonpormmi-N-merui- 1-(3-(2-MophoniHOI TG e H3HIT)-2-
okco-1,2-nurunponupuaus-3,S-gukapookcamuna (30 mr, 0,07 Mmoub, BeIxoxa 25%)

JKXMC (2 MuH, MypaBbuHas kucinota): Rt = 0,44 vun, [MH]™ = 439

IIpumep 290: 3-((5-(Iukaonponuakapoéamon)-3-(meTuaxkapoamon)-2-

oxconupuauH-1(2H)-nia)merni)oeH3oiiHass KHCI0TA

PactBop merun 3-((5-(umukmnonpomnunkapbamornn)-3-(MeTuiakapOamMont)-2-0KCOMUPUANH-

1(2H)-um)merun)benzoara (62 wmr, 0,16 mmonb) u runpokcuna jutust (9,4 mr, 0,39 mMmonb) B
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cmecu Terparuapodypana (1,5 mn) u Boas! (0,25 Mi1) nepeMeInnBaiy Npy KT B aTMocdepe a3oTa
B TeueHue 75 4. JloGaBnsnu AOMOMHUTEIBHOE KONMNYeCTBO TeTparuapodypana (1,5 mi) u Boasl
(0,5 mu1) (TOCKONIBKY pacTBOPUTEINb UCTIAPHUIICS), U NEpeMEIINBaHIE TPOAOCJIKAIN B TeYeHHE 2 .
3areM ee OCTaBJsUIN CTOATh Ha 16 4, rociie yero nepeMeLnBaiy JONOJHUTENBHO B T€UEHHE 5 1.
PeakunonHyo cMmech pa3baBisii cMecbro Bozga/aueToHuTpui (5:1) mo cymmapHoro obbvema 2
i u ounianu MDAP (BBox 2 x 1 mi, MypaBbuHas kuciota). TpeOyembie (pakiuu mocse
0o0OMX BBOJOB BBIMAPHBAIN B IOTOKE a30Ta, OCTATKH CYCIECHAMPOBAIU B ALETOHUTPUIIE
(mpubnm3urenbHO 2 X 5 Mi1), OOBEAWHSIIN, BBIMAPUBAIN B TMOTOKE a30Ta W BBICYIIHMBAJIH B
BaKyyMe ¢ TmojydeHueMm Oeyoro TBepaoro BemectBa 3-((S-(umkionponuikapOamorn)-3-
(meTunkapbamomnn)-2-okcomupunua- 1 (2H)-mn)mernn)oensoiinort  kucnorsl (40,8 wmr, 0,11
MMOJTb, BBIX0 68%).

JKXMC (2 MuH, MypaBbuHas KucnoTa): Rt = 0,69 mun, m/z = 370 mus [MH]"

Mpumep 291: 1-((1H-Iuppomo[2,3-bmupumna-3-un)merna)-N-mukaonponui-N>-
MeTHJI-2-0KCO-1,2-Turuaponupuaut-3,5-1uKapooKcaMmuaa ruipoxXJIopux

H
_N_0O

HN—, O\ y
,;, { N P HCl
= o) Y

K cycnemsun mpem-0ytun-3-((5-(uuknonponunkapdbamon)-3-(MeTunkapbamMon)-2-
okconupuaut-1(2H)-um)mernn)-1H-nuppono[2,3-b|nupunun-1-kapbokcunara (44 wmr, 0,10
MMoJIb) B 1,4-nuokcane (0,75 mut) nobasisiiu xynopua Bogopona (4 M B 1,4-nuokcane, 0,75 mu,
3,00 MMOJIB), U PEAKLIMOHHYIO CMECh MepeMEeIINBaId MIPU KT B TeueHue 16,75 4. PeakunoHHyO
CMeCh MEPEHOCHUJIH B TOYHO B3BEIIEHHBIN (DJIAKOH, UCTIONB3Ys cMech 1:1 auxiopMeTan/MeTaHo
(4 MJ1), KOHLIEHTPUPOBAJIM B MOTOKE a30Ta M BHICYIINBAIM B BAKYyMe C MOJIy4YE€HUEM OEKEBOTO
tBeporo Bemectsa; 1-((1H-mmpposno[2,3-b]mupuaus-3-mn)merin)-N°-mukonpormi-N° -MeTiii-
2-okco-1,2-npuruaponupunus-3,5-gukapookcamuna runpoxiopuaa (38,5 mr, 0,10 MMoIb, BBIXOA
101%).

JKXMC (2 MuH, MypaBbuHas kucnota): Rt = 0,57 mun, m/z = 366 mns [MH]"

Mpamep 292: N -uuxaonponui-1-(3-(2-(anmernaamuno)3ti1)6ensmn)-N -mern-2-

oKkco-1,2-gurnaponupuaunn-3,S-gukapooxkcamMmu
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Cmech Nk onponun-N’-metni-2-0kco- 1-(3-(2-okcostin)bensun)-1,2-
IUTUAPOTIUPUANH-3,5-nuKkapookcamuna (81 mr, 0,22 MMonp), AMMETHIAMHHA TUAPOXJIOPUAA
(19,78 wmr, 0,24 mmonb) u TpusTHnamuna (0,154 ma, 1,10 mmons) B JIXM (3 mi1) nepemernuBanu
npu KT B TedeHne 45 muH. JloGasnsiu Tpuanerokcubopruapun Hatpus (187 mr, 0,882 mMmorb),
U PEAaKLHOHHYIO CMeCh INepeMEeIINBAIU NPH KT B TeueHHe Houu. JloOaBisiam Hac. pacTBOp
NaHCO; (Bomubiii pactBop, 40 Mi1), U CMECh MEpeMelIMBaJIM MPU KT B TeueHue 15 MuH.
Oprannveckyro ¢asy ormensuin. Bomuyro ¢asy skcrparmpoBamun JIXM. OObenuHeHHbIE
OpPraHUYECKHE BeIeCTBa MPOMyCcKanmu uepe3 ruapooOHyr0 (PUTTY M KOHLEHTPUPOBAIU B
BaKyyMe. 3aTeM TMOJydeHHOe B pesynbrare coenauHenuwe ouuinaniu MDAP (Beicokmii pH).
Hannexxamme ¢pakuun o0bequHsIIM U BBINAPUBAIN C TOTYyYEHHEM HEOUHIIEHHOTO MPOIYKTA.
DTOT HEOUHMIIEHHBIH MPONYKT ounmmanu ¢uni-xpomarorpadpueii Ha Biotage Isolera, ncronb3ys
kaptpuk 10 r cunmkarens SNAP u smonpys rpaaueHtom 0-40% EtOAc/mukiorekcan c
MOJy4YEeHHEM  TI0CJIe KOHLIEHTPUPOBaHUS B Bakyyme N -rmkmonpor-1-(3-(2-
(quMeTHIaMIHO)3THT)Ger3 1T )-N -MeTHII-2-0KC0- 1, 2- AHriAponupuKH-3, 5-1uKapOoKcamiIa
(10 wr, 0,03 mmorb, Beixon 11%) B Bume 6e10ro TBEpAOTO BELIECTBA.

YKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,45 mun, [MH]™ = 397

Ipumep 293: 1-(Uuaoann-4-uamernn)-N>-merun-N>~((18,28)-2-
MeTHJILHMKJIONPONMJI)-2-0KCO-1,2-TuruaponupuauH-3,S-1ukapookcamug

|
HN.__O

RSN

N~
" v
(0] .

N°-meTin-N-((18,2S)-2-MeTHIILHEK TOMPOIIIT)-2-0KCO- 1, 2- XU HAPOAPHIHH-3, 5
mukap6okcamun (300 mr, 1.204 mMmonb), uHAOIMH-4-unmetanon (269 wr, 1,81 mmonb) u 2-
(TpubyTtundocdopanunmnes)aneronutpun (0,995 wmin, 3,79 MMonb) OOBEIUHSUIA B TONYOJE
(12,0 M), ¥ peaKHOHHYK0 CMECh HarpeBaid BO (PIakoHE MJIT MHKPOBOJHOBOTO PEAKTOPa
eMKocTbio 5 Mi npu 120°C. PeakiMOHHYIO CMECh BBINIApUBAIN B BaKyyMe, BHOCHJIU B METAHOJ
u ounmnanu TP, ucnonb3yst KapTpumk ¢ cyiabporoBoit kucioroit (SCX) u mocnenoBaTeabHO
AJFOUPYST PACTBOPUTEIISIMUA. METAHOJIOM, CMechio 2 M ammuak/meTtanon. Hannexamue ¢pakuuu
OOBEUHSITN U BBIMTAPUBAIN B BAKYYME C MMOJYYEHHEM HEOUHIEeHHOTo npoaykra (711 mr) B Buze
OpaHkeBOW/KOpuuHeBOH cMojbl. OCTaTOK HAHOCWIM B CMECH IUXJIOPMETaH/METaHON Ha
kaptpumk 50 r SNAP u ounmanu ¢mm-xpomarorpadueii Ha Biotage SP4, smroupysi cMechro

15-75% (3:1 »>Tunanerat:3TaHON)/IMKIOreKcaH. PeneBaHTHble (pakuuu OOBEIUHSIN |
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BHIAPHBATM B BAaKyyMe C momydeHneM 1-(urpomuH-4-mimerin)-N’-metun-N-((18,28)-2-
METUJILMKJIOTIPOIIIT)-2-0KCOo- 1, 2-nuruaponupuant-3,S-nukapbokcamuna (284 mr, 0,64 Mmonb,
BbIX0Z 53%) B BUZE JKEITOrO TBEPIOTO BEIEeCTBA.

JKXMC (2 mun, nipu Beicokom pH): Rt = 0,85 mun, [MH]™ = 381,3.

Mpuvep 294: 1-Bensun-N>-((1S,2S)-2-(MeToKcHMeTHT)HKI0NTPONT)-N-MeTHI-2-

oKco-1,2-guruaponupuann-3,5-guKapooKcamMmu

|
HN

N

o

Tpustunamun (0,228 mi, 1,64 Mmmone) nobasisimu k cycrnensun 2,4,6-tpuxiopdenni-1-
Oen3un-5-(merunkapbamonn)-6-okco-1,6-nuruaponupuans-3-kapookcunara (381 wmr, 0,82
mMmodb), (18S,25)-2-(merokcumermn)uuknonponasamuaa conu HCl (106 mr, 0,55 mmonb) u
DMAP (16,66 mr, 0,14 mmons). Peakunonnyro cmech HarpeBaiu 10 45°C B atmocdepe a3ora B
TE€YEHHE HOYM. PEakIMOHHYI0 CMeCh paclpelneisuid MEXKAY STHIALETaTOM M Hac. pacTBOPOM
OukapOoHaTa HaTpusi, M BOAHBIN CIOHW HKCTparupoBaim sTwianeratoM (2 x 20 mi).
Opranudeckuii ciol npomyckaiau uepe3 ruapodoOHyro (QpUTTY, U pacTBOPHUTENb YAAJSUIA B
Bakyyme. IlomydenHoe B pesynbrate Macno pactBopsuii B JAXM u oummanu  Quam-
xpomatorpadueit, wucmnonedys KomoHKy 25 r Biotage SNAP wu rpamment 0-100%
STUJIALETAT/IIUKJIOTEKCaH C mocneaymmm rpagiuentom 0-20% mertanos/stunanerat. Opaxium,
cozeprKalye MPOAYKT, OOBEANHSIN, U PACTBOPUTEND YA B BakyyMme. [IpoaykT ocTaBisiim
HA HOYb JUIA BHICYIIMBAHHS B BakyyMe ¢ monydennem 1-Gemsmn-N-((1S,28)-2-
(METOKCHMETHIT) IHKIONPOITHI)-N -MeTHII-2-0KCO- 1, 2- TP OMMPHIHH-3, 5-TiKapBokcammia
(90 wr, 0,24 mmoib, Beixon 45%) B BUIIE CBETIIO-OPAHIKEBOIO TBEPIOTO BEIIECTRA.

JKXMC (2 Mun, MypaBbuHast kuciora): Rt = 0,82 mun, [MH]™ = 370,5.

Mpumep 295: (+/-)-N>-((rpanc)-2-3rramukaonponui)-1-(uaxomna-4-niamert)-N3-

MeTHJI-2-0KC0-1,2-TurugponupuauH-3,5-AuKkapooxkcamun

(+/-)-mpem-bytun-4-((5-(((Tpanc)-2-3TUIALMUKIONPONII)KapOaMon)-3-

(MeTunkapbamonn)-2-okconupuaus-1(2H)-un)mernn)unnonune-1-kapobokcunar (54 wr, 0,11
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mmonb) pactBopsiiu B HCl (5-6 M B IPA, 2 wmn, 11,00 MMOnb) ¥ OCTaBISUIM IS
nepeMeLInBaHys IPU KT B TeueHue 3 AHel. PeakIMOHHYI0 CMeCh KOHLIEHTPUPOBAIIU B BaKyyMe,
pactBopsiiu B MeOH u HaHOCHIIN Ha IpeABapUTENbHO KOHAUIIMOHUPOBaHHYIO0 KOoHKY SCX (1
r). 3areM uepe3 KOJOHKYy mnpomyckanu MeOH, a 3aTeM MeTaHONBHBIM pPacTBOP aMMHAKA.
@pakuuy B METAHOJIBHOM PAacTBOPE aMMHaKa OOBEIUHSUIM U KOHLEHTPHPOBAIH B BAKyyMe C
NOJIy4eHHEeM HeOUHIeHHOro nponaykra. [lony4ueHHoe B pe3ynbrare TBEpIOe BEIeCTBO OUUIIATN
MDAP (Bbicokuii pH) ¢ moiyueHneM mocie yaaigeHus pactBopureisi (+/-)-N°-((tpauc)-2-
STHIILUKJIONPOTTHI)- | -(I/IHI[OJII/IH-4-I/IJ'IM6TI/IJ'I)-N3-MGTI/IJ‘I-Z-OKCO- 1,2-gurunponupunun-3,5-
nukapookcamunaa (7 mr, 0,02 MmmoJb, Beixoa 16%) B BUIIE KEITOrO TBEPAOTO BEIIECTBA.

JKXMC (2 Mun, MypaBbuHas kucnora): Rt = 0,61 mun, [MH]" = 395

IIpumep 296: 1-(3-(2-TuapoxcmyTin)densua)-N>-merna-N-((1S,2S)-2-
MeTHILHUKJIONPONUII)-2-0Kc0-1,2-THruApONnuPUANH-3,S-1uKapooKcaMu

I
HN.__O
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o

2-(3-(Bpommerun)dernn)sranon (173 mr, 0,80 mMmonb) nobasismm K cycrmensun N -
metu-N-((18,2S)-2-MeTHIHKIONPOIHT)-2-0KCO0- |, 2- TN HAPONHPUANH-3, 5- INKapOOKCaMIa
(200 wmr, 0,80 mmozb) 1 kapOonata kanust (222 mr, 1,61 Mmmonb) B IM® (6 mi). PeakiioHHyo
CMECh OCTaBJSUIM Ui TE€pEeMEIIMBAaHUS IpU KT B TeueHue 5 4. PeakunoHHyoo cmech
KOHLIEHTPUPOBAIU B BakyyMme U pasgeisuin Mexay EtOAc u Bomoit. OpraHuueckuil pacTBop
KOHLIGHTPUPOBAJIU B BakyyMme, BHOcUIH B JIXM u ountnanu ¢umin-xpomarorpadueii Ha Biotage
Isolera, ucmonb3ysi kaptpumk 25 1 cumukarenass SNAP, smoupys rpaguentom 30-100%
EtOAc/uuknorekcan. Haanexxamme (pakiuun OObeAMHSIN M KOHLEHTPHPOBAIU B BaKyyMe C
nonyuernem  1-(3-(2-ruapoxcusTin)ensin)-N -Merua-N~((1S,2S )-2-Me THILHKIOnpOITHT)-2-
okco-1,2-nurunponupuant-3,S-nukapobokcamuna (165 mr, 0,43 mmonb, BeIxOx 54%) B BUAE
0eyoro TBepAOro BELIECTBRA.

JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 0,77 mun, [MH]™ = 384

Mpumep 297: 1-Ben3na-N-((1S,2R)-2-((1uMeTHIAMHHO)MeTHI)HKIONPOmiLT)-N"-

MeTHJI-2-0KC0-1,2-1urugponupuauH-3,5-AuKapooxkcamun
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(1R,2S)-2-((nMeTUIaMHUHO)METHIT) LIUKJIOTpONaHaMuH, rugpoxiopun (95 wmr, 0,22
mmonb, 35% wmacc./macc.) goOaBnsii K pactBopy  2,4,6-TpuxiyiopdeHu-1-0eH3uin-5-
(MeTunkapbamom)-6-okco-1,6-guruaponupunun-3-kapdokcmnara (113 wmr, 0,24  mmonb),
tpwtiiaamura (0,092 mn, 0,66 mmonb) u DMAP (6,74 wmr, 0,06 mmonb) B TI'® (5 wmu).
Peaknmonnyro cmech HarpeBanmu a0 45°C B atMocdepe a30oTa B T€4eHHE HOYH. PeakIMOHHYIO
CMECh paclpenessii MeXAy OTHJIALETaTOM U Hac. pacTBOpoM OukapOoHaTa HaTpus H
sKcTparupoBany sTunaneratoM (2 x 20 wmur). OpraHudeckuil CJIOW TMPOMyCKaId depes
ruapodobHyro PpUTTY, U pacTBOPUTENb YAAISUIA B BakyyMe. [lonydeHHOe B pe3ybraTe Macio
pacteopsuii B IXM u ounmmanu ¢uam-xpomaTorpaduei, HCronp3yst KOJIOHKY S0 T CHITMKareJst
Biotage SNAP u smoupys rpaguentom 0-100% (25% sTanon B sTHIianeraTe)/IUKIOreKCaH,
9YTOOBbI YAAJIUTh OCHOBHYIO NMPHUMECh HCXOJHOIO BEINECTBA, C MOCIEAYIOIIUM TpagueHToM O—
100% (20% wmertaHoNMbHBIN pacTBOp ammuaka B JIXM)/mukiorekcan. @pakiyro, COaepsKayro
NPOAYKT, KOHLIEHTPUPOBAIW, U Macio pacteopsid B cMecu 1:1 JIMCO:meraHon u ouuianu
MDAP (MypaBbpuHas kuciaoTa). @pakiun, cogepraiiie NpoayKT, KOHIEHTPUPOBAJIHU, U MPOAYKT
OCTaBJISIM HAa HOYb JJIsl BBICYLIMBAHUS B MTOTOKE a30Ta C MOJYyUYEHUEM 1-6ensnn-N-((1S,2R)-2-
((IMMeTHIAMIHO)METHIT)LIHKJIOMPOIIIT)-N°-MeTHII-2-0KCO- | ,2- I HAPONHPHANH-3, 5-
nukapOokcamuaa (2,2 mr, 5,75 MkMoIb, BbIxoa 3%) B BUIE *KeJITOrO TBEPAOrO BEILIECTRA.

JKXMC (2 MuH, MypaBbuHast kuciota): Rt = 0,52 mun, [MH]™ = 383,5.

Mpuvep 298: N’-merna-N-((1S,2S)-2-mernanukaonponui)-1-((6-MeTHanupunH-

2-uja)MeTHI)-2-0KC0o-1,2-nuruaponupuani-3,S-gukapookcaMmm

N.
= | 0 =
\N N_.~ H.
(o] M

Cmecy N’-metnn-N"-((18,28)-2-MeTHILEKIONPOIIT)-2-0KCO- 1, 2- THTHAPONUPHIHH-3, 5-
mukapOokcamuna (42,8 mr, 0,17 mmonb), (6-merunnupunuH-2-un)meranona (26,9 mr, 0,22
MMOJIb HUMEeTCs B TNpOjaxe, Hampumep, oOT Kommanuu  Sigma-Aldrich) u  2-
(TpudyTundocdopanununen)aneronurpuna (0,090 mn, 0,34 MMOIb, HUMeETCs B MPOJAKE,

Hanpumep, ot komnanuu TCI) B Tonyone (1 mi) B repmerndnom ¢uakone Harpesanu npu 100°C
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B TeueHue 0,5 4 B MUKPOBOJIHOBOM peakrope. JleTyuue BemecTsa BbINAPUBAINA U3 CMECH B
TIOTOKE a30Ta, U OCTaTOK MOBTOPHO pacTBopsui B cMecu 3:1 metanos/JIMCO (2 min) u ounianu
MDAP (BBox 2 x 1 mi, mypaBbuHas kucnora). HeoOxogumsle gppakuuu nocie o00MX BBOLOB
OObeAMHsN, BBIMAPUBAJIN U BBICYIIMBAJIM B BaKyyMe C IOJyYEHHEM TEMHO-KOPUYHEBOIO
MAaCJISTHUCTOTO OCTAaTKa. JTOT OCTATOK MOBTOPHO pacTBOpsuid B cMecH 3:1 meranon/JIMCO (1
MJ1) U gononHuTeNnbHO ouniand MDAP (BBox 1 x 1 mu1, MypaBbuHas kuciora). HeoOxonumbie
(bpakuuy 0ObEANHSIN, BBITAPUBAIH U BbICYIIUBAIA B BAKYyMe C MOJYYSHHEM CBETIIO-KEJITOTrO
crexsoBHaHOro BemecTsa N-MeTHn-N-((1S,2S)-2-MeTHIHKI0mpOrni)- 1 -((6-Me THIHP HANH-
2-un)mMetun )-2-okco- 1, 2-quruaponupunui-3, S-qukapookcamuaa (42,2 mr, 0,12 MMOJb, BBIXOA
69%).

JKXMC (2 MuH, MypaBbuHas kucnota): Rt = 0,63 mun, m/z = 355 s [MH]"

Mpamvep 299: (+/-)-1-Bensua-N-((Tpanc)-2-(2-ruapokcu> i) uuKIonpomnmi)-N -

MeTHJI-2-0KC0-1,2-1urugponupuauH-3,5-aukapooxkcamun

(+/-)-2-((rpanc)-2-(1-bensun-5-(meTunkapoamorn)-6-0kco- 1, 6-TuruaponupuInH-3 -
KapOOKCaMUIO)IUKJIONPOUI)YKCYyCHY0 kucyiotry (100 mr, 0,26 MMOIb) CyCHEHOUPOBAIU B
TI'® (5 mu) u nobasmsimu EtsN (0,073 mi, 0,52 MMonb), 3aTeM CMeCh MepeMEeLINBAId B TEUEHUE
10 muH u1 nobasisun u3odyTuaxnoppopmuar (0,041 mi, 0,31 mmonb). CMech nepeMernnBaiy B
TeyeHue | 4, 3aTeM OXJakmanu B JeAsHou Oane u mobOasysmu NaBHy (19,74 wmr, 0,52 Mmouib)
onHoit mopuued. Cmech mnepemermmBaid B TedeHue 1 4. J[0OaBNsIM IOMOJHHUTENTBHOE
xonuuectBo NaBH, (20 mr), u cmech nepememuBanu eme B redenue 1 1 npu 0°C. Cmech racuiu
nobasiennem Hac. pactsopa NH,Cl (BomubIii pacTBop, 10 min), 3atem skcTparupoBaiu EtOAc.
Oprannueckuii Ciof BBICYLIMBAIK, U HEOUMILEHHBINH NponyKT pacTBopsanu B JIXM u HaHOCHIU
Ha KojJoHKy 10 r cunukarens u ouumanu ¢adm-xpomarorpaduedi, smoupys 0-25%
EtOH/EtOAc. @paximun, conepskamuye IpoaAyKT, BEIIAPUBAIHA B BAKyyMe ¢ nojydeHueM (+/-)-1-
Gen3miI-N’-(-2-((TpaHc)-2-THAPOKCHI T ) IIUKIONPOITHI)-N-MeTHII-2-0Kco- 1, 2-
OUTHAPONUPUINH-3,5-nuKkapOokcamuna (2,2 mr, 5,96 Mkmonb, Berxon 2%)

JXXMC (2 mun, nipu BeicokoMm pH): Rt = 0,83 mun, [MH]™ = 370

Mpumep 300: N>-pukaonponui-1-((1-(2-ruapoxcnytun)-1H-unxoa-3-wa)mernn)-N -

MeTHJI-2-0KC0-1,2-1urugponupuauH-3,5-AuKkapooxkcamun



K pactBopy 1-((1-(2-((mpem-0yTunaumMeTUaCHIIII)OKCH )3T )- | H-uHI051-3 -1 ) MeTin)-
NS-Lu/ncnonporn/m-N3 -MeTHJI-2-0KC0-1,2-muruaponupunun-3,5-nukapookcamuna (34 wmr, 0,07
MMoJib) B TeTparuapodypane (1 ) gobasisum terpadyrunammonust Gropun (TBAF) (1 M B
TI'®, 0,13 mu, 0,13 MMOJIb), U PEAKIIMOHHYIO CMeCh MepEeMEINNBAI MPU KT B TeueHue 1,5 u.
PacTBopuTens BbIMApUBAIN B IMOTOKE a30Ta C MOJYYEHHEM 3€JIEHOrO/KOPUYHEBOTO MAacia,
KOTOPO€ PacTBOPSUTH B TuxyiopMeTaHe (2 M), HaHOCHIM Ha KapTpumk 10 r cunukarenss SNAP u
ounmanu (uam-xpomarorpadueid, smoupys rpaguertrom 0-10% »3TaHONAa B STHIIALIETATE.
HeoOxonumeble ¢ppakuny 00beIUHIIN U KOHLIEHTPUPOBAJIH B BAKYYMe, TTOCJIE YEro PaCTBOPSUIH B
cmecu 1:1 muxnopmeran/meranon (10 i), HEepeHOCHSIM B TOYHO B3BELICHHBIH (DIIAKOH,
KOHLIGHTPUPOBAIA B TOTOKE a30Ta M BBHICYIIMBAJIM B BAaKyyMe C TOJIYYEHHEM KPEMOBOTO
tBepmoro  BemectBa N -rmkonporu-1-((1-(2-ruapoxcustin)-1 H-uumon-3-um)merin)-N°-
MeTUII-2-0Kco-1,2-guruaponupuaun-3,5-nukapookcamuna (12,1 mr, 0,03 Mmmons, Beixon 46%).

JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,79 mun, m/z = 409 qus [MH]"

Ipumep 301: N*-mern1-N>-((18,28)-2-meruanukaonpommi)-1-(3-(2-

MOP(}oIHHOITHI)0eH3IIT)-2-0Kc0-1,2-TMrHAPONUPHANH-3,S-TuKapOoKcaMu

Cmech N’-metrn-N"-((18,28)-2-MeTHILHKIOIPOIIIT)-2-0KC0- 1 -(3-(2-0KCOSTHIT)GeH3 1) -
1,2-guruppormmpunun-3,5-qukapookcamuaa (150 mr, 0,39 mmods), mopdonuna (0,069 mi, 0,79
MMOJb) U TpudTwiamuHa (0,219 mui, 1,57 mmons) B IXM (4 mi) mepeMelninBaiud MpH KT B
teueHne 45 muH. JloOammsmu Tpuanerokcuboprunpun Harpus (333 wmr, 1,57 mmons), u
PEaKIMOHHYI0 CMECh MepeMEeITNBaIH MPU KT B TeueHue 24 4. JlobGasisuu Hac. pacteop NaHCO;
(BommbIit pacTBOp, 40 MII), M CMECh MEpPEMEIINBAJIH IPH KT B TedeHne | 4. Opranuueckyro ¢asy
otnemsuin. Bomnyro ¢asy skcrparmposamn JAXM. OObeanHEHHBIE OPraHUYECKHE BEINECTBA
npornyckany yepe3 ruipopobHyr0 PpUTTY U KOHLIEHTPUPOBAIH B BAKyyMe. 3aTeM MOJYYEHHOE B
pesynbrate coenuHenne ounmmani MDAP (Beicokuit pH). Hagnexamme ¢paxiun o0peiuHsIM U
BbIMIAPUBAIN. JTO TBepHoe BemecTBo pactBopsiu B MeOH wu mnpomyckanu uepes

MpeIBapPUTEIbHO MOATOTOBJICEHHYIO KOJOHKY ¢ amuHonporuioM (1 r). Hagnexamue ¢pakmum
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OObENMHANN M KOHLEHTPHPOBAIM B BakyyMe ¢ momyueHueM N -metun-N-((1S,28)-2-
MeTUIIUKIIOnponi)- 1-(3-(2-MoppoarHO3TUIT ) OeH3 1T )-2-0KCO- 1, 2- TUruAponupuaAnH-3,5-
nukapookcamuaa (31 mr, 0,07 mmoutb, Bbixon 17%) B Buae 0e10ro TBEpIOro BEIIeCcTBa.

JKXMC (2 Mun, MypasbuHas kucnota): Rt = 0,51 mun, [MH]™ = 453

Mpumep 302: 1-Bemsua-N-((1R,2R)-2-(MeToKCHMeTHI)HKI0IPONiT)-N-MeTH1-2-

oKco-1,2-guruaponupuann-3,5-guKapooKcamMmu

I
HN

2.4,6-Tpuxnoppenmn- 1 -6en3un-5-(meTrnkapoamon)-6-okco- 1,6-1uruaponupuanH-3-

kapOokcmmar (135 wmr, 0,29 wmonp), (1R,2R)-2-(METOKCHMETHII)IIUKIONPOTIAHAMUH,

rugpoxyiopun (76 mr, 0,28 mmons), DMAP (3,54 wmr, 0,03 mmons), Tpmtwiamus (0,121 mo,
0,87 mmonp) u TI'® (3 M) nepemernBany mpu KT B armocdepe N,. ITocne nepemermmBanus B
TE€YEHHE HOYM 3Ty CMECh KOHIIEHTPHPOBAJIH C MOJYYEHHEM HEOUHIIEeHHOro npoaykra (320 mr).
Jrot nponykT ouninanu xpomarorpadueit Ha Si0; (Biotage SNAP 50 r, smomms 0-50% (25%
ATAHOJ B dTUjanerare)/stunanerar). JKemaempie ppakiuu KOHLIEHTPUPOBAIU C TOJydeHUeM 1-
6en3in-N"-((1R, 2R )-2-(METOKCUMETHT){UKIOMPOITHT)-N’-MeTHJI-2-0KCO- | , 2-IUrHAPOMHPHANH-
3,5-mukap6okcamuna (39 mr, 0,10 mmonb, Beixon 33%) B Buae O€CLIBETHOTO Macia.

JKXMC (2 Mun, MypasbuHas kucnora): Rt = 0,82 mun, [MH]™ = 370,5.

Mpuvep 303: 1-Bensun-N'-((1R,2R)-2-(3roxcumernia)unKionponui)-N>-merumn-2-

oKco-1,2-quruaponupuann-3,5-guKapooKcamMmu

|
HN

Tpustunamun (0,116 mn, 0,83 mMmonb) mobamisiu K pacTBopy, copepxkamemy 2.4,6-
TpuxjopdeHm- 1 -0eH3un-5-(MeTunkapdbaMom )-6-0kco- 1,6-TuruaAponupuANH-3-KapOOKCHIIAT
(214 wr, 0,46 mmonb), (18S,25)-2-(3Tokcumermm)uukionponadamut, conb HCl (160 wr, 0,42
mmoib) 1 DMAP (12,73 wmr, 0,10 mmone) B TT'® (5 mu). PeaknmnoHHyr0 cMech HarpeBaiu 10
45°C B armocepe a3zora B TeueHue 4 4. 3areM PEaKLUHMOHHYIO CMeCh pPa3daBIsLUIA HAC.

pacTBopoM OukapOOHATa HATPUSI M IKCTPAarupoBajin sTmianeraroM (2 x 20 mir). Opranuueckuii
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coll mpomyckaiu 4epe3 runpogoOHY (GPUTTY, W PacTBOPUTENh YIOASUIA B BaKyyMe.
ITonyuenHnoe B pesyibrare macio pacteopsuii B JIXM u ounmanu Qudi-xpomarorpaduei,
UCTIONB3ysl  KOJNOHKY 25 r cunukarens Biotage SNAP  wu  rpagment 0-100%
STHJIALETAT/IMKIOreKcaH. Ppakuum, copepkalue NPOAYKT, OOBEAWHSIN, U PaCTBOPHUTENb
ynansim B Bakyyme. IIpoaykT ocTaBisiiv Ha HOYb JUIsl BHICYIIMBAHMS B BAKyyMe C MOJyYeHHEM
1-6en3m1-N-(( 1R, 2R )-2-(sTokcumermn)uknonpornun)-N -MeTun-2-okco-1,2-
auruaponupuauH-3,S-nqukapookcamuna (31,3 mr, 0,08 mmonb, Beixonm 20%) B BuIE CBETJIO-
JKEJITOrO TBEPIOTO BELIECTBA.

JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,88 mun, [MH]™ = 384,5.

Mpumep 304: 1-G-T'uapoxcubensma)-N>-merni-N>-((1S,2S)-2-MeTHIMHK. IO POITILI)-
2-0kco0-1,2-quruaponupuauH-3,5-1uKapooKcaMua

|
HN.__O

PSSV

(o]

1-(3-Metokcubensin)-N -merun-N-((18,2 S )-2-MeTH UK 10Ot )-2-0kco-1,2-
auruAponupuanH-3,S-qukapookcamun (520 mr, 1,41 mmons) B JIXM (6 M) oxnaxknanu go 0°C
B atMocdepe N», nodasmsumn no karusim BBrs (2,82 mu, 2,82 Mmmoinb, 1 M B JIXM) u ocraBiisiiu
a5 nepeMernnBaHus B atMocdepe N, mpu KT B TeueHue 6 4. PeakuMOHHYIO CMeCh racHIIH
MeOH u xoHUeHTpupoBanu B BakyyMme. PeakiimonHyto cmech pactopsiin B MeOH, Hanocunu
Ha CHJIMKaresb ¥ ounmamu ¢usi-xpomarorpadueii Ha Biotage Isolera, ncnonb3yst kaprpumx 50
r cunukarens SNAP u smoupyst rpanguentom 20-100% EtOAc/umMkiorekcan ¢ mojy4eHuem
HEOYHIIIEHHOTO TPOJAYKTA, KOTOPBIA momonHuTeNnbHO ounmanu MDAP  (Beicokmit  pH).
Hannexxamme ¢pakuun oOBenUHSIIM M KOHLEHTPUPOBAJIU B BakyymMe C mojydeHuem 1-(3-
ruapokcnGensin)-N-metin-N-((1S,2S)-2-MeTHIILHK IO IPOIIHIT)-2-0KCO- 1, 2- U HAPOIIHPHIHH-
3,5-nmukapbokcamuna (75 mr, 0,21 Mmmosb, Beixoa 15%) B Bume 6e10ro TBepAOro BELeCTBa.

JKXMC (2 Mun, MypaBbuHas kucinota): Rt = 0,77 vun, [MH]™ = 356

Mpumvep 305: 1-Bensua-N'-((18,28)-2-(3roxcumerna)unKionpomm)-N>-mernm-2-

oKkco-1,2-gurnaponupuann-3,5-gukapooxkcamu

|
HN
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Tpustrnamun (0,020 mi, 0,146 mmonb) nodaBisiin kK pacTBopy 2,4,6-Tpuxiyiopdenui-1-
6en3un-5-(merunkapbamonn)-6-okco-1,6-nuruaponupuans-3-kapookcunara (37,4 wmr, 0,08
Mmodib), (1R,2R)-2-(3TokcumeTnn)ukiIonponanaMmuta conu ruapoxyaopua (21 mr, 0,07 Mmodb)
u DMAP (2,2 mr, 0,02 mmounb). PeakirionHyto cmecs HarpeBanu 10 45°C B atMocdepe a3oTa B
TeueHne 5 4. 3aTeM PeaKkIMOHHYIO CMeCh pa30aBiIsi HAC. pacTBOpoM OukapOonaTta Hatpus (15
MJI), 1 OPTaHUYECKUH CJIOH dKCTparupoBaim dTuianeratoM (2 x 15 mun). Opranuyeckuii cioi
nponyckaiu 4epe3 ruipodoOHy0 GPUTTY, U pacCTBOPUTEINb yaaJsuid B Bakyyme. [lonyueHHoe B
pesynbrate Macio pactBopsuii B JAXM u oummanu Qudm-xpomarorpaduei, HCIONb3ys
konoHky 10 r cunukarens Biotage SNAP wu rpaament 0-100% sTuianerat/IUKIOreKCaH.
TIpOyKT OCTAaBJISsUM Ha 4 ¢ 11 BHICYLIMBAHHS B BAKyyMe ¢ monydennem 1-Gersmn-N"-((1S,2S)-
2-(3TOKCHMETHIT ) LIUKIONPOITH)-N-MeTHII-2-0KCO- 1, 2- INTHAPOIUPHANH-3, 5-TUKapGOKCaMHIIa
(1,8 mr, 4,69 MKMOITb, BBIXOT 6%) B BUJE CBETIIO-JKEITOTO TBEPOTO BEIECTBA.

JKXMC (2 Mun, MypaBbuHast kuciora): Rt = 0,88 mun, [MH]™ = 384,2.

IIpumep 306: 1-(3-(2-MeroxcmToken)Gensm)-N-merna-N-((1S,2S)-2-
MeTH/ILHUKJIONPONUII)-2-0Kc0-1,2-THruAPONUPUANH-3,S-1HKapOoOKCcaAMHA

o N
QD4
/o\/\o N~
o

Cmech  1-(3-ruapoxcubensin)-N-merun-N-((1S,2S)-2-MeTHIHK IOIPOITIIT)-2-0KCO-
1,2-purunponmpuans-3,5-nukapbokcamuna (55,8 mr, 0,16 mmons), 2-merokcustanona (0,025
i, 0,31 mmonb) u 2-(tpubyrundocpopanmnuaen)aneronutpuna (0,082 mm, 0,31 mmons;
uMeercs B nponaxe, Harmpumep, oT kommnanuu TCI) B Toayosne (1,0 mi) B repmeTudHOM (JIaKOHE
HarpeBamu 1npu 100°C B TeueHue 30 MUH B MHKPOBOJHOBOM peakTope. PactBoputens
BBINIAPUBAIM W3 PEAKLIMOHHON CMECH B MOTOKE a30Ta. KOpH4HEBBI MAaCISHUCTBIA OCTaTOK
MOBTOPHO PACTBOPsUT B MeTaHoue (2 mut) u gonoHuTebHo ouninanu MDAP (Beox 2 x 1 mi,
MypaBbHHas KHCJIOTA). JKenmaemble Pppakumuu rmociae 000MX BBOJOB OOBEAMHSIN U BHIIAPUBAIIN B
BaKyyMe€ C TIIOJIyY€HHEM CBETJO-KEITOr0 JIMIOKOro TBepmoro  Bemectsa  1-(3-(2-
MeTOKCHITOKCH )Ger3m)-N-Merri-N-((1S,2S )-2-MeTHIILHKIONPOITHI )-2-0KCo-1,2-
OUTUAPONTUPUANH-3,5-1uKkapookcamuna (62,2 mr, 0,15 mmods, Bexon 96%).

JKXMC (2 Mun, MypaBbuHas kucnota): Rt = 0,89 mun, m/z = 414 qus [MH]"

Mpumep 307:  1-(3-((S)-2-ruapokcunponoxci)benzma)-N>-merni-N>~((18,28)-2-

MeTHJILHMKJIOMPONMJI)-2-0KCO-1,2-TuruaponupuauH-3,S-1ukapooxcamusg
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K pactBopy (S)-1-(3-(2-ruapoxkcunponokcu)oeH3mn)-S-(MeTuiakapoamorn)-6-okco- 1,6-
OUTUAPONUPUANH-3-kapOoHoBo# kucaoTel (102 mr, 0,28 mmonb) B JIM® (2 M) noGassiu

HATU (161 wr

>

0,43 wmmomb) ¢ mocneayromuMm — pobasnenueMm  (1S,2S)-2-
METUWJILHMKJIONponaHaMuHa ruapoxyopuna (61 mr, 0,57 mmons) u DIPEA (0,247 wmu, 1,415
MMOJTb). [TonyueHHYI0 B pe3ysIbTaTe PeakMOHHYI CMeCh NepEeMELINBAIIN PU KT B aTMochepe
N, (oOpa3oBacsi KenThlii PacTBOp) B TeueHHWE HOYH. PEaKIMOHHYIO CMeCh HEMOCPEICTBEHHO
ounmani MDAP (mypaBbuHas kuciora). Dpakuuy, coxepKallyie >KeTaeMblii MPOIYKT,
pacnpenensiin Mexxay Hac. pactBopoM NaHCOs3; u IXM. OpraHudeckuii CI0i 3KCTparupoBain
(2 x 20 mu), BeicymuBanu (Na;SO4) U KOHIEHTPUpPOBAIK B BakyyMe ¢ noaydenuem 1-(3-((S)-2-
THAPOKCUITPOTIOKCH)GeH3 kI )-N -MeTHn-N~((18,2S)-2-Me THIILHKIONPOITII)-2-0KCco- 1, 2-
auruaponupunne-3,5-qukapookcamuna (71 mr, 0,16 Mmomb, BbIXOR 55%) B BHIe Oenoro
TBEPJOTO BEIIECTBA.

JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,82 mun, [MH]™ =414,3.

Ipumep 308: N*-mern1-N>-((18,28)-2-mernauukaonpommi)-1-(3-(2-

MOP(}OIHHOITOKCH)0eH3HT)-2-0KCo-1,2-qurnaponupuand-3,S-gukapooxkcamug

N

@“\/\OO:/N : NW

Cmecy  1-(3-runpoxcubensin)-N’-merun-N-((1S,2S)-2-MeTHIIHKIOIPOITHIT)-2-0KCO-
1,2-guruppormpunus-3,5-qukapookcamuna (45,6 mr, 0,13 mmons), 2-mopdonuHosTanona (31,0

Mk, 0,26 MMOJb, HMeeTcss B TNpOJaxke, HANpUMep, OT KoMmmaHuu Acros) u 2-

,
(TpudyTtundocdopanunmnes)aneronutpmwia (67,3 mxxi, 0,26 MMOJb, UMEETCs B MPOAAKE,
Hanpumep, oT komnanuu TCI) B Tonyone (1,0 M) B TepMETHYHO 3aKPBITOM (IIaKOHE HArpeBaIn
npu 100°C B TedeHue B oOmel CIOKHOCTH | 9 B MUKPOBOJHOBOM peaktope. Cmech
BBINAPHUBAJIM B ITOTOKE a30Ta JJIS1 YAAJIEHHsI PACTBOPHUTENSA, U OCTATOK MOBTOPHO PACTBOPSIIN B
metanose (1 mn) u ounmanu MDAP (8eon 1 x 1 mu, Beicokmii pH). Heobxonumyro dpakumro,
COZIEPIKALIYI0 PACTBOPHUTENb, BbINAPHBAIN B MOTOKE a30Ta € MOJyYEHHEM KPEMOBOTO TBEPIOTO

emtecta N -metun-N"-((18,28)-2-meruuukonpornun)- 1 -(3-(2-MophoTHHOI TOKCH ) GeH3 kI )-2-

okco-1,2-nurunporupunun-3,5-nukapookcamuna (41,6 mr, 0,09 Mmosb, Beixon 69%).
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JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,51 mun, m/z = 469 mns [MH]"
Mpumvep 309:  1-(3-((R)-2-ruapokcunponoxci)bensu)-N>-merua-N>~((18,28)-2-

MeTHJILHMKJIONPONMJI)-2-0KCO-1,2-TuruaAponupuauH-3,S-1ukapookcamusg

N\
O,
HYOJ@VN _ o NW

Cmecy  1-(3-runpoxcubensin)-N-Merun-N-((1S,2S)-2-MeTHIIHK IO OITHIT)-2-0KCO-
1,2-nguruppormpunus-3,5-qukapookcamuna (43,6 mr, 0,12 mmons), (R)-2-metunokcupana (43,0
mkJ, 0,61 MMomb, UMeeTcst B mponaske, Hanmpumep, or kommnanun Alfa Aesar), TpusTUIaMHHA
(34,2 Mk, 0,25 mmonp) 1 IM® (1 mi1) B repMETHYHO 3aKpbITOM (hirakoHe HarpeBaiu npu 150°C
B TeueHre 30 MMH B MHUKPOBOJIHOBOM peakTope. JloOasisin nononHurensHoe konndectBo (R)-
2-metmnokcupana (43,0 mxi, 0,61 mmone) u TpudTHIamMuHa (34,2 Mk, 0,25 mMmons), ¢uakoH
CHOBa IepMETHUYHO 3aKpblBajiy, U cMmech HarpeBanu npu 150°C B TeueHue cienyromux 2 4.
CMmech KOHLIEHTPUPOBAJIN B MTOTOKE a30Ta A0 o0bema npudnmsurensHo 0,3 mi, paszdasmsmm 10 1
MJI METAHOJIOM U HemocpenctBeHHO ounmani MDAP (BBox 1 x 1 mu, MypaBbHUHAsI KUCIIOTA).
HeoOxomumyro ¢pakumio, COmepskallyld pacTBOPUTENb, BBINAPUBAIN B IIOTOKE a30Ta C
MoNydeHneM KpemoBoro Teeproro BemectBa  1-(3-((R)-2-ruapoKCHIponokcH)oersmn)-N -
metu-N~((18,2S)-2-MeTHILHKIONPOIHT)-2-0KCO- |, 2- TN HAPONHPUANH-3, 5- INKapOOKCaMIa
(29,4 mr, 0,07 mmoub, BeIxOn 58,0%).

JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,82 mun, m/z = 414 qns [MH]"

Ipumep 310: (+/-)-1-(1H-Anpoa-4-nu)merna)-N>->1ua-N>-((rpanc)-2-

METHJIHHKJIONMPONMI)-2-0KCo-1,2-nuruaponupuaud-3,5-nukapooxcamuyg

PactBop (+/-)-N’-51un-N’-((Tpanc)-2-MeTrnukonporn)-2-okco- 1 -((1-rozun-1H-
uHION-4-mn)MeTnn)-1,2-nuruponupuani-3, S-agukapookcamuna (50 mr, 0,08 mmons), NaOH
(6,44 wr, 0,16 mmonb) B MetaHoine (2 mu) mepemeurnBanu B atMocdepe aszora npu 70°C B
TedeHue 3 4. 3aTeM PEaKkIHOHHYI0 CMeCh OXJaXAadu A0 KT, pa3basmsum Bomoit (50 mu) u
skcrparupoasin EtOAc (2 x 50 mu). OObennHeHHbIE OPTaHUYECKUE CJION BBICYIIMBAIN HAM

OesBomgubiM  Nap,SO,, ¢unbrpoBanmu, W (QUIBTPAT KOHLEHTPUPOBAIM C MOJYYEHHUEM
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HEOYMIIIEHHOTO COEAMHEHHUs. ODTOT MPOAYKT OuHMINAIM (udiu-xpomatorpadueii, HCronb3ys
konoHKy cmukarens 100-200 mem u smoupys 0-5% MeOH B JIXM. UYwucrtele ¢Qpakuuu
coOupany, KOHIEHTPUPOBAIN U BBICYIIMBAIM C nojiydeHuem (+/-)-1-((1H-unnon-4-un)mernn)-
N°-5Tu1-N’~((TpaHC)-2-MeTHIILEK TOMPOITHIT)-2-0KCO- |, 2~ IUr HAp OMMPHINH-3, 5-
aukapOokcamuza (30 mr, 0,07 Mmonb, BeIxon 85%) B BUAE JKEITOTO TBEPIOTO BEIECTBA.

OrnensHo  pactBOp  (+/-)-N’-5Tmin-N’-((TpaHc)-2-MeTHILHKIOnpoIn)-2-0kco-1-((1-
to3wi- 1 H-unnon-4-uwm)merun)- 1,2-nuruaponupunui-3,S-nukapbokcamuna (100 mr, 0,16
mmodb), NaOH (12,88 mr, 0,32 MmMoip) B MeTaHosie (2 Mil) mepeMeInnBain B arMocdepe a3ora
npu 70°C B TeueHue 3 4. 3aTeM PEeaKIMOHHYK) CMeCh OXJIAXKIalu 10 KT, pa3dasisutu Bogou (50
mit) u skctparuposain EtOAc (2 x 50 mu). OObenuHeHHbIE OPraHMYECKHe CJIOW BBICYIITUBAIU
Han Oe3BomHbIM NaSOs, ¢uipTpoBaiu, ¥ (UIABTPAT KOHLUEHTPUPOBAIU C IOJYyYEHHEM
HEOYHIIIEHHOTO COEAMHEHHUsl. DTOT MPOAYKT OuHuInaiu Qudi-xpomatorpadueii, HCrIonb3ys
konoHKY cmmkarens 100-200 mem u smoupys 0-5% MeOH B JIXM. Ywucrtele ¢pakunu
cobupany, KOHIEHTPUPOBAIN U BBICYIIUBAIH C nodydeHueM (+/-)-1-((1H-unnon-4-wn)mernn)-
N°-5181-N-((TpaHC)-2-MeTHILMKTOIPOITII )-2-0KCO- |, 2- IUrHAPOMUPHANH-3, 5~
nukapookcamunaa (70 mr, 0,15 Mmoub, Bbxon 93%) B BUE JKEITOTO TBEPIOTO BEIIECTBA.

JlBe mapTum mnpoaykta OOBEAMHSAIM M TOoABeprainu npenaparuBHoii BOXKX, crnemys
OTHCAHHBIM HIKE YCIIOBUSM:

Ycnosus npenapatusHoi BOXKX:

IMonsuxnas ¢pasa A: 10 MM GukapOoHAT aMMOHMS (BOIAHBIN PacTBOp)

ITonswxkHas ¢asza B: aneronnTpun

Kononka: Kromosil, Hanoiautens C18 (250 * 25 mMm)

Cnoco6 T/% B = 0/50, 11/50,11.5/100, 18/100,18.5/50,22/50

Ckopocts noroka: 20 Myi/MUH

Pactesopurenu: ACN + Bona + TT'®

Temneparypa: Temneparypa OKpyKarollel cpeabl

ITocne mpemapaTWBHOM OYHMCTKH (PAKIHMIO COCOUHEHHS JHOPWIN3UPOBAIH C
nonyuennem  (+/-)-1-((1H-urgon-4-um)merin)-N-5uin-N°-((TpaHc )-2- Me THILIHK IOTPOITHIT )-2-
OKco-1,2-nurunponupuanH-3,S-gukapbokcamunia

(35 wr, 0,09 mmonb, Berxon 41%) B Bune 6€10BaTOrO TBEPIOTO BEIIECTRA.

XXXMC (4,5 mua RND-FA-4.5-MIN): Rt = 1,97 mun, [MH]" =393 2.

Yenosusa XKXMC: RND-FA-4.5-MIN

Kononka: Acquity BEH C18 (50 mm x 2,1 mm, 1,7 MKM)
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IMomemwxkuas daza: B: 0,05% wmypasbunas kuciora B ACN; A: 0,05% wmypaBbuHas
KHCJIOTa B BOZE

Bpewmst (mun) /% B: 0/3, 0,4/3, 3,2/98, 3,8/98, 4,2/3, 4,5/3

Temnepatypa kononku: 35°C, ckopocTh nmotoka: 0,6 Mj1/MUH

Mpuvep  311:  1-Bensua-N>-((18*,2R*)-2-(2-ruapokcH3 THI) UMK I0nponun)-N -
MeTHJI-2-0KCO0-1,2-qnuruaponupuaut-3,5-1uKkapooKcaMmu

Mpavep  312:  1-Bemsua-N>-((1R*,28%)-2-(2-ruapokcu3 Tia)unK.ionpomm)-N--

MeTHJI-2-0KC0-1,2-1urugponupuaut-3,S-AuKapooKkcaMmun

Hl!l 0] Hl!l 0]
0 X X
QJEY% @Yn
o o L
~OH H

Paremar  (+/-)-1-6en3mn-N5-((TpaHc)-2-(2-rHAPOKCH3THI LUK IOIPOMII )-N - MeTHI-2-
okco-1,2-nurunponupunus-3,S-nukapbokcamuna (31 mr) pacreopsimn B EtOH (2 M) mpu
HarpeBanun. Beox: Ha xomonky BBommmm 2 min (30% EtOH/renran, ckopocte motoka = 30
MJI/MHH), T€TeKTUpOBaHue. JuinHa BOJHBI Y@, 215 um, 4. Ref 550, 100), xononka: 30 mm x 25
cm Chiralcel OJ-H (5 mxm) Ne toapno#t maprum OJH10027-01. ®pakumum ¢ 10,5-13 mun
o0benuHsIN U MapkupoBanu kak muk 1. @pakuuu ¢ 17-21 MuH 0O0BENUHATM U MapKUPOBAIH
Kak muk 2. OO0penuHeHHble paKiiy KOHIEHTPUPOBAIH B BAKyyMe, 3aT€M NMEPEHOCUIIN B TOYHO
B3BEIIEHHbIE KOJIOBL.

@paxiun, COOTBETCTBYIOLINE MUKY 1, coOupanu ¢ nogaydeHuem npumepa 311 (12 mr).

JKXMC (2 mun, nipu Bbicokom pH): Rt = 0,83 mun, [MH]™=370,3.

@paxun, COOTBETCTBYIOLINE MUKY 2, coOupau ¢ nojaydenuem npumepa 312 (13 mr).

YXXMC (2 mun, ipu Bbicokom pH): Rt = 0,83 mun, [MH]™=370,3.

IIpumep 313: (+/-)-1-((1H-Aupon-4-nr)merna)-N>-((rpanc)-2-(2-
rnnpoKcnaTml)umc.n0nponnn)-Ns-MeTnn-Z-oxco-1,2-nnrnnponnpnnnﬂ-3,5-

AUKAPOOKCAMHN

OH
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1-((1H-Ungon-4-um)merun)-N-((1S,2R )-2-(2-((npem-6y THIIiMe THICHITIAT) OKCH )3 TIT)-
UK 10mpori)-N -MeTrI-2-0kco- 1, 2- nuruaponupunus-3, 5S-nukapbokcamun - (203 mr, 0,39
mMMoJib) pactBopsui B TT'® (10 mi) u nodasmsimu TBAF (1M B TT'®, 0,777 ma, 0,78 MMounb).
Peak1inoHHYIO0 cMeCh NepeMeIInBaiy MPpU KT B TeueHue 4 4. PeakliMOHHYI0 CMeCh racUiIM BOAOH
(10 mn), 3atem pacnpenensuiu Mexay EtOAc u pactBopom xjopuzaa HaTpusi (25 MJT KasKIbIid).
Bopnblit cnoit moBropHo skcTparupoBanun EtOAc (25 mit), u oObenMHEHHbIE OpPraHUYeCKHe
BemecTBa  BhICymuBaid  NapSQ4,  ¢unbtpoBaM  yepes ruapodobHyr0  GpurTy UM
KOHLICHTPUPOBAJIM B BaKyyMe C TOJYYEHHEM OpaH)KeBOro Macyia. HeouWIneHHbIH MPOIYKT
HaHocwi Ha kaptpumk 10 r ULTRA SNAP B munumanbHoMm konuuectse JAXM u ouuninanu
dmm-xpomarorpadueit, smoupyst 10-50% (3:1 EtOAc:EtOH) B JIXM. Hannexamue ¢pakium
KOHLIEHTPUPOBANIM B BaKyyMe ¢ monydenneM (+/-)-1-((1H-uumon-4-um)mernn)-N~((tpanc)-2-(2-
FI/II[pOKCI/IBTI/IJ'I)LII/IKJIOHpOHI/IJ'I)-N3-MGTI/IJ‘I-Z-OKCO- 1,2-nuruaponupunun-3,5-nukapookcamuna
(148 mr, 0,34 mMob, BbIxoa 89%) B BUIE KPEMOBOT'O TBEPAOTO BELIECTBA.

JKXMC (2 mun, ipu BeicokoM pH): Rt = 0,79 mun, [MH]™ = 409 4

Ipumep 314: (+/-)-N*-3100-1-(uagomun-4-namern)-N>-((Tpanc)-2-

MeTHILHUKJIONPONHII)-2-0Kc0-1,2-THruAPONUPUANH-3,S-1HKapOOKCAMH

HN.__O

o\
N AN
H
o !

K pacTBopy (+/-)-mpem-6ytun-4-((3-(arrnkapdbamonn)-5-(((Tpanc)-2-
METUJILMKJIONPOITHIT ) KapOamon)-2-okconupuant- 1 (2H)-um)merwn)unnonune- 1 -kapOokcunara
(400 wmr, 0,26 mmonp) B JIXM (10 M) mepemernnBanu B armocepe azora npu 0°C nobasinsiu
TO®VY (1,396 mi, 18,12 mmosnb). PeakiimOHHYIO CMeCh MEepPEeMEIINBaJIH MPHU KT B TeueHne 30 MUH.
3aTeM peakLMOHHYI0 CMeCh KOHLEHTPUPOBAJIU C MOJyYEHHEM HEOUYHMILEHHOrO MPOAYKTa. DTOT
npoAyKT ouummanu (udn-xpomartorpadueii, UCMoONb3yst KOJOHKY cuiukarens 100-200 mem u
smonpyst  0-10% MeOH B JAXM. Uwucteie ¢pakuuu coOupaiy, KOHLEHTPHUPOBAIH U
BBICYLIMBAJIU C TOJY4YEHUEM 3KEJIAeMOro NPOAYKTa, KOTOPBIM BCe elle Ccoaep:kall MPUMECH.
[Ipoaykr nomomnuTensHO ouuiaiu npemnapatuBHod BOXKX, crenys omnucaHHbIM HUXKE
YCJIOBUSIM:

Ycnosus npenapatusHoi BOXKX:

IToneuxuas ¢asa A: 10 MM anerat ammoHus (BOAHBIHN pacTBop, pH 9)

IMonewxkHas ¢asa B: anerorutput
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Kononka: Xselect CSH C18 (150 * 19 mm), 5 MkM

Cnoco6 T/% B = 0/35, 9.5/35, 10/100, 13/100, 13.5/35,16/35

Ckopocts noroka: 18 mu/mun

PactBopurenu: ACN + Boma + TT'®

Temnepatypa: Temneparypa okpyskaroiei cpeabl

ITocne mpenapaTHMBHON OYUCTKH COeAMHEeHHe JuodumusupoBamu u pazdasmsuim XM
(100 wmu1), mpomBIBaJIM BOAOH, a 3aT€M OPTraHWUYECKYlo (pa3y MPOMBIBAIH HACBILICHHBIM
pacTBOpPOM XJiopuzaa Hatpusi (25 MuT), BRICYLIMBAJIU Hal CyJib(aTroMm HaTpus, GUIBTPOBAIU H
BBINAPHUBAJIN B BAaKyyMe C MOJy4YEHHEM KeylaeMoro npoaykra. CoenuHeHHe pacTupaiv C H-
EHTAHOM M (UIBTPOBAIM, (BHIBTPAT KOHLEHTPHPOBATH C TOIydeHHeM (+/-)-N’-srum-1-
(uHpOMMH-4-mnMeTIT)-N-((TPaHC)-2-METHIILUK IOTPOIIHI )-2-0KCO- |, 2~ IUrHAPOMHPHANH-3, 5~
nukapookcamuaa (30 mr, 0,07 mmoub, Beixoxa 28%) B Bue 06€10BaTOro TBEPAOTO BEIIECTBA.

XXXMC (4,5 mua RND-FA-4.5-MIN): Rt = 1,43 mun, [MH]" = 395,2.

Yenosus XKXMC: RND-FA-4.5-MIN

Kononka: Acquity BEH C18 (50 mm x 2,1 mm, 1,7 MKM)

IMomewxkuas dasza: B: 0,05% wmypasbunas kuciora B ACN; A: 0,05% wmypaBbuHas
KHCJIOTa B BOJIE

Bpewmst (mun) /% B: 0/3, 0,4/3, 3,2/98, 3,8/98, 4,2/3, 4,5/3

Temmneparypa xononku: 35°C, ckopocTb notoka: 0,6 My/MUH

ITpumep 315: (+/-)-N’-3181-1-(3-(2-ruapokcusToken)oensu)-N -((tparc)-2-

METWJILUKJIONPONHI)-2-0KC0o-1,2-nuruaponupuant-3, 5-nukapbokcamun

HN.__O
YU SU1
HO\/\O N/
o} :

PactBop  (+/-)-N’-stun-1-(3-rumpokcubensin)-N-((TpaHC)-2-MeTHILEKIOMPOITIT)-2-
okco-1,2-murunpomupunun-3,5-nukapookcamuna (150 mr, 0,40 mmons), 1,3-arOKCONIaH-2-0HA
(139 wr, 1,58 mmonp) u K,COs (164 wmr, 1,19 mmons) B JIM® (2 M) mepeMemmBaid B
atMocdepe azora mnpu 90°C B TeueHue 6 4. 3aTeM pPEAKIMOHHYK CMeCh TacHIM BOIOW U
skcTparuposann JAXM (2 x 25 mur). Opraanueckyro a3y mpoMbIBaIN HACHIIEHHBIM PACTBOPOM
XJIOpU/Ia HATPUS, BBICYIIMBAIN HAJ CYJIb()AaTOM HATPus, PUIBTPOBAIN U BBIIAPUBAIH B BAKYyMe
C TOJNyYe€HHEM HEOYHUINEHHOrO MPOAYKTa. IDTOT MPOAYKT OuMLIanu ¢udui-xpomarorpaduet,

UCTIONb3ysl KOJOHKY cuiukarenss 100200 mewmr u smoupys 0-10% MeOH B JIXM. Yucteie
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dpakiuyu cOGHpANM, KOHLEHTPUPOBAIHM ¥ BBHICYIIMBAIN C TonydeHHeM (+/-)-N’-3tmi-1-(3-(2-
THAPOKCHATOKCH)GeH3mI)-N-((TpaHC )-2-MeTHIILHKIONPOITHI )-2-0KCO- 1, 2~ I H AP OMAP U AHH-
3,5-nmukapbokcamuna (45 mr, 0,10 Mmmonb, Beixoa 26%) B Bune 0e10ro TBepAOro BEIIeCTBA.

XXXMC (4,5 mua RND-FA-4.5-MIN): Rt = 1,74 mun, [MH]" = 414,2.

VYenosust KXMC: RND-FA-4.5-MIN

Kononka: Acquity BEH C18 (50 mm x 2,1 mm, 1,7 MKM)

IMonmeuwxuas ¢daza: B: 0,05% wmypaspunas kuciora B ACN; A: 0,05% wmypaBbuHas
KHCJIOTa B BOJZIE

Bpewmst (mun) /% B: 0/3, 0,4/3, 3,2/98, 3,8/98, 4,2/3, 4,5/3

Temnepatypa kononku: 35°C, ckopocTh nmotoka: 0,6 Mi1/MUH

IIpumep 316: (+/-)-1-((1H-Augon-4-nr)merna)-N>-((rpanc)-2-(2-((2-
AMHHOITHI)(MeTHI)AMHHO)3 T )HKI0nPonin1)-N-MeTiI-2-0Kc0-1,2-AHrHApONHPHANH-

3,5-nukapéoxcamujg

A
[NHZ
(+/-)-mpem-bytnn-(2-((2-((rpanc)-2-(1-((1H-unnon-4-un)mernn)-5-(merunkapdbamonn)-
6-0kco-1,6-nuruaponupuanH-3-
KapOOKCAMUI0 ) LIMKJIONPONII )3T )(MeTU)aMuHO )3T )kapbamar (44 wmr, 0,08  mwmodb)
pactBopsuiu B JIXM (5 mn) u gobGasmsuiu TOY (0,5 mn, 6,49 mmonb). PeakiIMOHHYIO CMecCh
nepememinBanu npu KT. Yepes 90 MUH pEaKLIMOHHYIO CMECh KOHLIEHTPUPOBAJIU B BaKyyMe.
Heounmennsiii nponykr ounmmanu MDAP  (Beicokmit  pH). Hanmnexamue ¢pakumun
KOHLIEHTPHPOBAIIM B BaKyyMe ¢ onydenneM (+/-)-1-((1H-uumon-4-um)mernn)-N>~((tpanc)-2-(2-
((2-aMHHOSTHIT)(METHIT)aMHUHO )3 THIT ) LIAKIOMPOITHIT)-N - METHII-2-0KCO- 1, 2- INT U AP OTIUPH I H-
3,5-nmukapbokcamuma (3,9 mr, 7,98 mkmonb, Bbixom 10%) B BHIE KPEeMOBOTO TBEPIOTO
BEILECTBA.
JKXMC (2 mun, nipu BeicokoM pH): Rt = 0,81 mun, [MH]™ = 465 4.
Mpumep 317: 1-(1H-Hugon-4-mr)merni)-N>-(rpanc-3-ruapokcuuukaobyrin)-N -

MeTHJI-2-0KC0-1,2-IurugponupuaAuH-3,5-AuKkapooxkcamun
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K cMecHu 1-((1H-unpon-4-un)merun)-S-(metunkapbamon)-6-okco-1,6-

OUTUAPONTUPUINH-3-KapOoHOBO# Kkucnotsl (56,0 mr, 0,17 mmons) 1 HATU (101,1 wmr, 0,27
MMOJIb) IOOABIISUIM PAcTBOP TPaHC-3-aMHHOIMKIOOyTaHOMa ruapoxiopuna (30,7 wr, 0,25
MMOJIb, UIMEETCsl B TpOaake, Hampumep, oT kommanuu Activate Scientific) B8 IM® (1,5 mn).
Ho6Gassuiu N,N-nuuzonponumstuiamud (0,105 my, 0,602 MMOJIb), U CMECH TIEPEMELITHBAIU TTPH
KT B TedeHHe | 4. PeakUMOHHYIO CMeCh KOHIIGHTPHPOBAJIM B IOTOKE a30Ta, pa30aBisuiu
ALETOHUTPUJIOM JIO CyMMapHOTo o0beMa 2 Mil U HenocpeacTseHHo ountnanu MDAP (BBox 2 x 1
M, MypaBbuHasi kuciora). Heobxommmbie ¢pakiuu mocie oOOuX BBOIOB OOBEIUHSIIH U
BBIMApHUBaJIN B BakyyMe. OCTaTOK CyCIIEHAMPOBAIN B CMECH AMXJOpMeTaHa u meraHoma (1:1,
NpUMEPHO 6 MJI), IEPEHOCHIM B TOYHO B3BELICHHBIH (PJIAKOH, M PACTBOPUTEINb BBITAPUBAIN B
TOTOKE a30Ta C IOJNyYeHHeM KpeMoBOro Teepmoro semectsa 1-((1H-mrmon-4-mm)mermn)-N-
(TpaHC-3-THAPOKCUIMKIOOYTHI)-N -MeTHII-2-0KCO- 1, 2- IUrHAPOMMPUAKNH-3, 5-1uKapGoKcaMua
(60,7 mr, 0,15 mmoub, BbIxox 89%).

JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,70 mun, m/z = 395 mus [MH]"

Mpumvep 318: N -mukaonponua-N’-meruni-2-oxco-1-(3-(Tpudropmerii)sensii)-

1,2-quruaponupuaun-3,5-1uKapooKcaMua

H
_N_oO
O X
F. N =~ “
F \NA
O
K cMecH N1k onpormun-N -MeTiI-2-0Kco- |, 2- IUruApOUPHANH-3, 5-

mukapbokcamuna (51,0 wmr, 0,217 wmmone) B Ttomyone (1 wmu)  polammsmm (3-
(Tpudropmermn)pernn)meranon (0,038 mur, 0,28 mMMonb, UMeeTcss B Mponake, HANPUMEp, OT
kommanuu Alfa Aesar) u 2-(tpubyrundocpopanmnuaen)aneroantpui (0,114 mu, 0,43 mMmons;
uMeeTcsi B mpojaxke, Hampumep, ot kommanuu TCI) Bo ¢nakoHe aJii MHUKPOBOJIHOBOTO
peakropa. PNakoH repMETHYHO 3aKPBIBAJH, M CMECh HArpeBaji B MUKPOBOJIHOBOM PEAKTOPE
npu 100°C B Teuenune 30 MUH. JeTyune BelleCTBa BbIApUBAIU B MOTOKE a30Ta C MOJIy4YE€HHUEM
TEMHO-KOPHUYHEBOTO BS3KOIO Macya, KOTopoe MoBTOpHO pactBopsuin B AMCO (2 min) u

HerocpeacTBeHHO ounmanu MDAP (Beox 2 x 1 mu, Beicokuit pH). HeoOxonumele ¢paxiym
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nociae oOOMX BBOAOB BBINAPUBAIM B IIOTOKE a30Ta, IOBTOPHO pPACTBOPSUIM B METAHOJE
(mpubmmsurenbHo 0,5 MI KaXAyK0) U auxjopMmeraHe (NPUONU3UTENBHO 2 MIJI KaXKAYK) U
00BbEeUHSIN. DTOT PACTBOP BBIMAPUBAIU B IIOTOKE a30Ta, M OCTATOK BBICYLIMBAJIN B BAaKyyMe C
MOJIyYEHHEM  CBETJIO-KEJITOrO0 MACJISHUCTOTO TBEPAOTO BELIECTBA, KOTOPOE IOBTOPHO
pacteopsuiu B JIMCO (2 mun) u gononHuteapHo ouninanu MDAP (BBox 2 x 1 mi1, MypaBbUHAas
kucjora). Heobxonumbie ppakumu mocyie 000MX BBOAOB BBIIAPUBAIN B TIOTOKE a30Ta, MOBTOPHO
pPacTBOPSUIM B MeTaHOJE (MPUOIM3UTEIBHO 2 MIT KQXKAYI0) M TUXJIOpMeTaHe (PUOIH3UTENTHHO 2
MJI KQKAyH) W OOBEOUHsUIM. DTOT pPacTBOP BBbIMAPHBAJIM B IOTOKE a30Ta, U OCTATOK
BBICYLIMBAJIM B BaKyyMe C IOJIYYEHHEM CBETJIO->KEITOr0 MACISIHUCTOrO TBEPJAOIO BELIECTBA.
3TO BEIIECTBO JOMOJHHUTEIBHO OYMIIAIHN MMOBTOPHBIM PACTBOPEHHEM 00pasla B JUXJIOPMETaHEe
(mpuOIM3UTENBHO 3 MIT) M HETIOCPEICTBEHHBIM HaHECEHHEM Ha Bxon KapTpumka 10 r SNAP st
ounctku ¢udu-xpomarorpadpueit Ha SP4. Kononky smouposanu rpaguentom 0-50% cmecu
stunanerat:3taHon (3:1) B uukiorekcane. HeoOxonumele Gpakiiun oObEIUHSITN U BBITAPUBAIN
B BaKyyMe C MOJIydeHueM OeJIoro TBEpAOro BEIecTBa NS-LII/IKJ'IOl'IpOHI/IJ'I-N3-MGTI/IJ‘I-Z-OKCO-1-(3-
(Tpudropmern)densnn)-1,2-purunpornupunns-3,S-gukapookcamuna (54,7 wr, 0,14 mmonb,
BbIXON 64%).

YKXMC (2 mun, Bbicokuii pH): Rt = 0,98 Mun, m/z = 394 nns [MH]"

Ipumep 319: (+/-)-1-((1H-Hugon-4-uwr)merna)-N>-((rpanc)-2-(2-((2-
alleTaMl/lﬂOZ)Tl/l.]'l)(MeTl/l.l'l)aMl/lH0)3THJI)IIHKJIOHp0HI/IJI)-NS-MeTI/IJI-Z-OKCO-1,2-

AUTHAPONHPHANH-3,5-AuKApPOOKCAMH]

A

[NH

Ao
(+/-)-1-((1H-Ungon-4-un)mernn)-N°-((tpanc)-2-(2-((2-aMHHOSTHI ) (METHIT)aMHHO )3 TIIT)-
LUK T0mPOri)-N -MeTrI-2-0kco- 1, 2- nuruaponupunus-3, 5S-nukapbokcamun - (36,2 wmr, 0,08
MMOJIb) pacTBopsuid B JIXM (5 mu). oGasmsmu EtsN (0,022 mi, 0,16 mmons), 3atrem AcCl (6,09
MK, 0,09 MMOJNB), M pEaKIUOHHYK CMECh II€PEeMEIIMBajIM TPH KT B TEUYEHHE HOYM.

PeakunoHHYI0 CcMeChb KOHIEHTpHpOBajdH B Bakyyme u ounmann MDAP (Beicokuit pH).

Hapnexxamue ¢pakuum KOHIEHTPUPOBANM B Bakyyme ¢ mnonydeHueM (+/-)-1-((1H-unmon-4-
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um)metin)-N-((Tparc)-2-(2-((2-aueTaMio3 TiT)(METHIT)aMIHO )3 THIT ) IKTOTPOIH )-N - MeTHI-
2-okco-1,2-puruaponupunuu-3,S-gukapbokcamuna (9,7 mr, 0,02 mmonsb, Beixon 23%) B BUAE
KPEMOBOT'O TBEPOTO BEIECTBA.

JKXMC (2 mun, nipu BeicokoMm pH): Rt = 0,79 mun, [MH]™ = 507 4.

Mpumep 320: 1-Bensun-N>-merni-N>-(1R",2R)-2-(2-
MOP(}OIHHOI THII)HUKIONPONHI)-2-0Kc0-1,2-TUruApONnupPUAUH-3,S-1HKaApOOKCAMH

Mpumep 321: 1-Bensun-N>-merni-N>-((18°,28")-2-(2-

MOP(}OIHHOITHIT)HUKIONPONUII)-2-0Kc0-1,2-TUruAPONUPUANH-3,S-1THKaAPpOOKCAMH

I
HN

N
()

(+/-)-1-Ber3un-N’-merun-N’-((tpanc)-2-(2-MOpHOTHHOS TIIT ) LEKIOMPOIHIT)-2-0KC0-1,2-
auruAponupuanH-3,5-qukapookcamun (80 wr) oummanu xupanbHoi BOXX. Paumemar
pacteopsuiu B EtOH (2 mi) npu HarpeBanuu. BBox: Ha xononky BBoamnu 1 mi pacteopa (15%
EtOH (¢ noGaenenmem 0,2%  wusomnpommnamuna)/rentan (¢ nobasnenuem  0,2%
M30TIPOIMIIAMUHA), CKOPOCTh NMOTOKAa = 30 MJI/MHH, JUIMHA BOJIHBI JETEKTUPOBaHMUs = 215 HM, 4.
Ref 550, 100, xononka 30 mm x 25 cm Chiralcel OJ-H (5 mxm), Ne ToBapHoii maptun OJH10027-
01). O6mee uncno BBoaOB = 2. @pakuuu ¢ 21-25 MUH OObEAMHSAIN U MAPKUPOBAJIH KaK MUK 1.
Opakuun ¢ 29-34 MuH OOBENUHSUIM M MapKUpoBaiu Kak Nk 2. OObenuHeHHblE (paxim
KOHLICHTPUPOBAJIM B BaKyyMe, a 3aTeM MEPEHOCHIM B TOYHO B3BeIIEHHbIE KOJObI. KoHeuHbIe
coennHeHus Bbiessu 3 JIXM 1 renTana ¢ HeJbio MOJy4eHHs TBEPIOTO BEIIeCTBA.

DpaKIH, COOTBETCTBYIOLIHE UKy 1, cobupanu ¢ monydennem 1-Gensun-N°-merun-N’-
((IR" 2R ")-2-(2-MOphOTHHO THIT) LMK TOTIPOITHT)-2-0KCO- | ,2- IUT M OTIHPHNH-3, 5-
nukapookcamuaa (24 mr, 0,06 MMOJTb B BUJIE OTHEJIBHOTO HEM3BECTHOTO SHAHTHOMEpA (TIpuMep
320).

JKXMC (2 Mun, MypaBbuHas kuciota): Rt = 0,58 mun, [MH]™ =439 4.

DpaKIi, COOTBETCTBYIONIHE UKy 2, COOMpANH ¢ monydernem 1-Gensun-N°-merun-N’-
((1S",28")-2-(2-MOphONMHOS THIT)LIUKIOTPOIIII)-2-0KCO- 1, 2- AT H AP OIUPHAMH-3, 5~
nukapookcamuaa (25 mr, 0,06 MMOJIBb) B BUI€ OTAEIBHOTO HEM3BECTHOTO SHAHTHOMEpa (TIpUMep

321).
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JKXMC (2 Mun, MypaBbuHast kucnota): Rt = 0,58 mun, [MH]™ =439 4.
IIpumep 322: (+/-)-1-Bensna-N>-merun-N>-((rpanc)-2-(2-

MOP(}OIHHOITHII)UUKIONPONHII)-2-0Kc0-1,2-TUrHAPONHPHANH-3,S-THKAPOOKCAMH/

N
()
(+/-)-1-Bersun-N"~((Tpanc)-2-(2-riapOKCH3 THIT) UK IOMPOIi)-N° -MeTHII-2-0Kkco- 1, 2-

auruaponupuanH-3,S-aqukapodokcamun (100 mr, 0,27 mmons) cycnenauposanu B JIXM (5 mi),
3ateM aobasisutu nepuonuHaH [ecca-Maptuna (230 mr, 0,54 MMOJIB), U CMECh MEepPEeMEIIHBAITU
B TE€YCHHE HOYM TNPHU KT, 3aTEM NPOMBIBAIN BOJOW, M OPTaHUYECKUH CIOW BBICYLIMBAIH U
BBIIAPUBAJM B BAaKyyMeé C IIOJydYeHHEM OECIBETHOIO CMOJIMCTOTO TBEPAOrO BEIIECTBA.
Heounmennsiii nponykr cycnenauposanu B JIXM (5 mi) u nobasnsuim mopdonus (0,047 wmu,
0,541 mMmodb) ¢ mocnenyrmKUM Ao0aBIeHHEeM TpuarneTrokcuoopruapuna Harpus (287 mr, 1,353
MMOJb). CMech mepeMeInnBajId B T€UYEHHE 2 4, 3aTeM INPOMBIBAJIM HACBIIIEHHBIM PacTBOPOM
OukapOoHaTa HATpHs, 3aT€M OPTaHWYECKUN CJIOW BBICYLIMBAIN M BHITAPUBAIN B BaKyyMe, U
ocratok ounmant MDAP (Beicokuii pH) ¢ monyueruem (+/-)-1-6ensun-N’-merun-N-((tpasc)-
2-(2-MOp(OTMHOITHIT) IUKJIOTIPOIIHIT )-2-0KC0- |, 2-nuruaponupuans-3,5-nukapbokcamuna (80
mr, 0,18 MMmoub, Beixon 67%).

JKXMC (2 mun, nipu BicokoM pH): Rt = 0,88 mun, [MH]" = 439 4.

IIpumep 323: 1-Beﬂsnn-Ns-MeTnn-Z-oxco-1,2-nnrnnponupmmﬂ-3,5-
AUKAPOOKCAMHUL
HN._o
A
N\ NH;
o)

2.4,6-Tpuxnoppenmn- 1 -6en3un-5-(meTrnkapoamon)-6-okco- 1,6-iuruaponupuant-3-
kapOokcunar (1 r, 2,15 mmonsb) pactBopsmn B TI'® (25 mur) u noGasnsimn ammuax (21,47 mo,
10,74 mmons). Peakiuonnyro cMech Harpesanu 10 5S0°C B Teuenue noun. OGpa3oBancs ryCroi
ocanok. PeaknnoHHyI0 cMech OxJakpanu u pacmpenesiin Mexay EtOAc m Hac. pactBopom
NaHCO; (50 mn xaxnoro). Bogayro ¢asy nmosropHo skcrparuposanu EtOAc (2 x 50 mn), u

OOBbEIMHEHHBbIE OpPTaHMYECKHE BEIECTBAa SJIIOUPOBANIU uepe3 ruapodobHyro ¢(puTTy, 3arem
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KOHLIEHTPUPOBAJIN B BaKyyMe C TMOJy4e€HHEM OeJoro MmojyTBEpAOoro Bemectsa. HeounieHHbIH
NPOAYKT pacTBOpsuiM B MUHUMaNbHOM 00beme 20% MeOH B IXM u noOaBisiiu CHIIMKaresb
(mpumepHo 2 r). PacTBOpUTENDb YIANAIN B BaKyyMe, U CHJIMKAreslb HAHOCHJIM Ha KapTpumK 25 T
SNAP u ounmanu ¢usi-xpomarorpadueii, smoupyst cmecbto 10—-100% (3:1 EtOAc:EtOH) B
nukiorekcane. Hagnexxamue (ppakuuy KOHIEHTPUPOBAIH B BaKyyMe C MosydeHueM |-OeH3ni-
N3-MeTI/IJ1-2-OKCO-1,2-I[I/IFI/II[pOHI/IpI/II[I/IH-3,S-I[I/IKap6OKcaMI/II[a (128 wmr, 0,43 MMoOJNb, BBIXOX
20%) B BUIE KPEMOBOT'O TBEPIOTO BELIECTBA.

H3-3a HEmOCTAaTOYHOTrO BBIAENIEHHs] MPOAYKTA 3KCHEpUMEHT moBTopsuid. JloOaBisuin
2.4,6-tpuxnopdenuni-1-6en3un-5-(meTmnkapdamon)-6-okco- 1,6-TuruiponupuanH-3-
kapOokcunar (1 r, 2,15 mmonb), pactBopeHHbIil B cmecu TT'® (25 mu) u ammuaka (21,47 m,
10,74 mmonb). PeakiuonHyro cmech nepememupany npu 50°C B TeueHue B 0OIIEH CIOKHOCTH 5
4. 3aTeM PEaKLHOHHYIO CMECh OXJIKIAIU U (PUIbTPOBAIN. PUIBTPALIMOHHBIA KEK MPOMBIBAIIN
EtOAc (5 mi1) 1 BRICYITMBaJIM B BAKYYMHOH I1€4M B T€UEHHE BBIXOAHBIX JHEH C MONydeHHeM |-
66H31/IJ'I-N3-M6TI/IJ'[-2-OKCO-1,2-I[I/IFI/II[pOHI/IpI/II[I/IH-3,S-I[I/IKap6OKcaMI/II[a (562 wr, 1,87 mmoib,
BBIXOZ 87%) B BHIe O€JI0r0 TBEPIOTO BELIECTBA.

JKXMC (2 mun, nipu BeicokoM pH): Rt = 0,74 mun, [MH]™ = 286,3.

Mpumvep 324: (R*)-N'-uuxmonponui-1-2-ruapokcu-1-dpennmrn)-N-mernn-2-
oKkco-1,2-guruaponupuann-3,S-gukapooxkcamu

Mpumep 325: (S*)-N'-uuxmonponui-1-2-ruapokcu-1-pennmrun)-N>-vernn-2-

okco-1,2-quruaponupuaut-3,S-1uKapooxkcamu

H,L o HN_ _O
SN VS
N~ H - N__~ HW
on °©° Son ©

B konby, comepkaryro NS-LII/IKJ'IOHpOHI/IJ'I-N3-MGTI/IJ‘I-2-OKCO-l,2-I[I/IFI/IL[pOHI/IpI/II[I/IH-3,5-
mukap6okcamun (100 mr, 0,43 mmonb) B TpudTopatanone (4 mi), nodasysin 2-peHUIOKCupaH
(0,06 mu, 0,553 mMMoub, UMEETCsl B MPOJaxke, HapuMep, OoT kommanuu Sigma-Aldrich) mpu kT.
PeaxunonHyto cmech HarpeBamu 10 75°C v mepememnMBany B TedeHue | 4 mpu KT. 3arem
PEAKLIMOHHYI0 CMECh IOIMOJHUTEIbHO HarpeBaju B TedueHue 16 4. PeakumoHHyr0 cMech
KOHLIEHTPUPOBAIA B BaKyyMe, HEOUHINEHHOE HCXOIHOE BEINECTBO NMOBTOPHO PACTBOPSIIH B
staHojie (4 M) u nodassmu mupunud (0,069 mur, 0,85 MMoIb) ¢ TOCIEYIOIINM TOOABIECHHEM
JOMOJHUTENBHOTO KojudecTBa 2-penmnokcupana (0,063 mu, 0,55 MMOIb), U PEaKLUOHHYIO

cMech HarpeBan 10 oOpa3zoBaHus (ermMbl B TeueHUe 2 4. PeakIIMOHHYI0 CMECh OCTaBIISLIN IS
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OXJIXK/IEHUS IO KT U KOHLIEHTPHPOBAIIM B BaKyyMe C TMOJy4YE€HHEM HEOUHIIEHHOrO MPOAYKTA B
BUZE TEMHOIO Macja. DTO Maciio pactBopsuid B JAXM u ounmanu ¢udm-xpomarorpadueit Ha
SP4  (xaprpumx 10 r cumukarenss  SNAP), osmoupys cmecero  0-40%  (25%
EtOH/EtOAc)/unknorekcan. ®pakiuu, coxepamue MNPOAYKT, coOuUpaiu BMeCTe H
KOHLIEHTPUPOBAJIM B BaKyyMe C IOJY4eHHEM HEOYMIIEHHOIO MPOAYKTa B BHJAE OPAH>KEBOU
nenbl. SIMP nokasan npucyTcTBHE ABYX NPOAYKTOB B cooTHoweHuu 80:20, rae OCHOBHOM
KOMITIOHEHT OBUT OMPENeNeH KaK HeXeIaTebHbIH BTOPHUHBI CrupT: (+/-)-N-IuKmonpor-1-
(2-rumpoKcu-2-pe I THN)-N° -MeTHII-2-0KCO- |, 2-TUTHAPOMUPHNH-3, 5-THKapOOKCAMHI), a
KeNATeNbHBI  TPORYKT:  (+/-)-N’-rmkmonport-1-(2-rugpoken- 1 - ernnsTin)-N°-meTin-2-
OKCO-1,2-murunponupuaun-3,5-nukapOoKCaMu TOJyYeH B KAYeCTBE MUHOPHOT'O KOMIIOHEHTA.

DTOT HEOYHINEHHbIN NpoAyKT ounwanu xupanbHoii BOXKX. HeouuineHHbIN npoaykT
(120 mr) pactBopsumt B EtOH (3 mun). Box: Ha kononky BBoamiu 1 mi pactsopa (40% EtOH (c
nobasieanem 0,2% wusonponwiamuHa)/rentad (¢ goGasiennem 0,2% U30MpONUIaMUHA),
ckopocTh motoka = 30 mMuI/MuH, JUIHHA BOJHBI AerektupoBanus = 215 mm, 4. Ref 550, 100,
xononka 30 mm x 25 cm Chiralcel IC (5 mxm), Ne toBapro#i naptun IC10028-01). Obmee uncno
BBONIOB = 3. @pakumu ¢ 12,5-14 MuH 0ObeANHAIN U MAPKUPOBAIH Kak MUk 1. @pakuuu ¢ 15-16
MHUH OOBEIUHSIN U MAPKUPOBAIM KaK MUK 2, 4TO MOTPeOOBAIO AOMOJHUTEIBHON XUPaJIbHON
OYUCTKH C MHCIIONB30BaHMEM TOro e crocoba. ®pakmum ¢ 18,5-21 mMuH oOvenuHsIM H
MapkupoBanu kak nuk 3. @paxmum ¢ 29-31,5 MUH OOBENUHANM U MapKUPOBAIU KakK MUK 4.
OObenuueHHble (PaKUMM KOHLIEHTPHPOBAIM B BaKyyMe, a 3aTeM IIePeHOCHIH B TOYHO
B3BelIeHHbIe KoObI. KoHeunble coennuenus Boiaessiin n3 JIXM 1 rentaHa ¢ e MOJyYeHns
TBEPJOTO BEIIECTBA.

beiio monTBepikmeHo, uYTO MMKH 1 M 3 COOTBETCTBYIOT OOOMM 3HAHTHOMEPAM
HEJKEJIATEIbHOTO PErHOU30MEPHOrO CIIUPTA.

DpaKIH, COOTBETCTBYIOIINE MUKy 2, COBGMpATH ¢ MoIydeHneM mpumepa 324 (R*)-N’-
LUKJIONPOITHI- 1 -(2-ruapokcH- 1 -beHmm TiT)-N° -Me THII-2-0KCO- |, 2- T rHAp ONHPHANH-3, 5 -
nukapbokcamuna (6 mr, 0,02 Mmodb, Bexon 4%)

JKXMC (2 Mun, MypaBbuHas kucinora): Rt = 0,74 vun, [MH]™ = 356,3.

DpaKIii, COOTBETCTBYIOMUE MKy 4, COGHpaNM ¢ momyueHneM mpumepa 325 (S*)-N’-
LUKJIONPOIHI- 1 -(2-ruapokcu- 1 -beHmm TIT)-N° -Me THII-2-0KCO- |, 2- T Hp O P HANH-3, 5 -
mukapbokcamuza (8 mr, 0,02 Mmodb, BeIxon 5%)

JKXMC (2 Mun, MypaBbuHas kuciora): Rt = 0,74 mun, [MH]™ = 356,3.
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Mpumep 326: (S*)-N -mukaonponui-1-(2-merokcu-1-pennmrTua)-N-meru.i-2-oxco-

1,2-guruaponupuauH-3,S-1uKkapooxcamuy

K pactBopy (S*)-N°-uxnonpor-1-(2-runpokcu- 1 -pennmtin)-N°-metii-2-0kco-1,2-
OUTHAPONUPUIUH-3,5-nukapookcamuna (4,5 mr, 0,01 mmonb) B JIXM (1 mut) npu KT 1o0aBisiiu
npotoHHOH ryoku (27,1 mr, 0,13 Mmomb) ¢ mocienyromum godbasneHneM conu Meepsetina (9,4

mr, 0,06 mmonp). PeakumoHHyr0 cMech mepeMmemMBaiud B TedeHue 2 4. JloGasnsimm

>
JOTOJTHUTENBHOE KOJMYECTBO MPOTOHHOM ryOoku (27,1 mr, 0,13 mmone) u conn Meepseiina (9,4
mr, 0,06 MMOITb), U PEAKLIMOHHYIO CMECh MEPEeMEIINBaIi B TeUEHHE HOUH, B 3TO Bpems [IXM
ucnapsuicsi. JloGasnsmu nononmHutenbHoe KosmuectBo JAXM (1 mur). PeaknpoHHyH cmech
JOTOJHUTENBHO IepeMelnBai B TedeHne 2 4. J[oOaBisnu AOMOSHUTEIBHOE KOJHYECTBO
npotoHHoit ryokm (27,1 wmr, 0,13 mmonb) u comun MeepseiiHa (9,4 wmr, 0,06 mmomb), u
PEaKLMOHHYIO CMECh IMepeMelINBall JOMNOJHUTEIbHO B TeueHue 4 4, a 3aTeM B TeUeHHE
BBIXOJHBIX JHEH, U 3a 370 BpeMs XM ucnapsics. Peakunonnyro cmech pasbasmsuin XM u
racunu Hac. BomHbIM pactBopoM NaHCO; (10 mu) u pasbasmsum AXM (10 m). Crown
pa3aesnsiIi, U BOOHBIN CIOW 3KCTPAarupoBajy JOMOJHUTENbHBIM KondecTBoM JIXM (2 x 10 mu).
OObennHeHHbIE OpraHMYEeCKHe BEIeCTBA BBICYLIMBAIM W KOHLEHTPUPOBAIU B Bakyyme. Jlis
yaJeHusl MPOTOHHOM r'yOKM HEOUMIIeHHbIH poaykT pactBopsui B MeOH (20 mi) u nobassiiu
Ha TPenBapUTEIbHO KOHAUIIMOHUPOBaHHBIN KapTpumk SCX (1 r). IIpoaykT sar0upoBaiiu ¢ 3To
KOJIOHKH, ucnoib3yss MeOH, npu 3Tom mpoToHHas ry0Oka 3anepkuBanack. ®@pakumu B MeOH
KOHLIEHTPUPOBAJIM B BaKyyMe C TOJy4eHHEM HEOUUIIeHHOro npoaykra. HeouuieHHbIH
NPOAYKT ouuInainu xpomarorpadpueii va cuukareiae SNAP (kaptpumk 10 r) Ha SP4, smoupys
40% EtOAc/uukiorekcan. ®@pakiuu OCTaBJSUIM HAa HOYb JUIsi OOECHEYeHUs YaCTHYHOTO
BBINAPUBAHUS, a 3aTeM HaJJIekKamue (pakiuu KOHLEHTPHPOBAIM B BAaKyyMe C IOJNyYeHHEM
KETAEMOTO TMpPOAYKTAa B BuAe kenroro wmacma  (S*)-N’-mukmonpormi-1-(2-merokcn-1-
dermmTin)-N -Mern-2-0kco-1, 2-quruaponupuaus-3, 5-nukapbokcamuga (2,0 mr, 5,41
MKMOJIb, BbIXOH 43%).

JKXMC (2 MuH, MypaBbuHas kucinota): Rt = 0,88 mun, [MH]™ = 370,2.

Ipumepnr 327-341:

[Tpumepsnl 324-341 ObUTH MOJTYYESHBI AHAIOTUYHO MPEIIIECTBYIOLINM IPUMEPAM.
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[pu- Rt
Mep Hasanue Crpykrypa [MH]" (MHR)
N(_’ ES
|
HN.__O
N°-maxstonpomua-N° -metw-1-((2- 3812
327 METHIOCH30 [d]OKCa30/1-7 -HIT) MCTHLT) - AN ( aBI;I/IHaSI 0.73
2-0KC0-1,2-muruaponupuuH-3,5- N A N Mlzg)cnom) ’
JUKapOOKCaMuUL N W
)\,o o
I
3 HN
1-((R*)-1-(3-meTokcH(pCHIT)ITHIT)-N" - 3842
metHr-N-((18,25)-2- O ’
328 (mypasbuHas | 0,97
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= o :
|
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|
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N 5 HN
N -metun-N"-((1S,2S)-2- 3412
METUILHKJIONMPOIII)-2-0KCO-1- Vi o S i
333 (MypasbuHas | 0,65
(MHpHAHH-2-HIMeTH)-1,2- « I NP RrC0Ta) ’
JMTHIPOIMPHIMH-3, 5-TUKapOOKCAMUT N




1-((4-MeTokCUnUpUANH-2 - 1) METHT)- 3713
N°-metun-N>-((1S,2S)-2- ’
334 (mypasbuHas | 0,51
METUILHKJIONPONIII)-2-0KC0-1,2- ~ | N_ KHCI0Ta)
JUTHAPOIHPUIMH-3,5-AHKapOOKCaMU N
o
N*-metun-N’-((18,25)-2-
METUILHKIOTpoTH)-1-((4- 3553
335 METHIMHPHIUH-2-HI)METHIT)-2-0KCO- | (MypasbuHas | 0,63
1,2-MMruApOIMPHIMH-3,5- SN N~ N\ KHCJIOTA)
JHKAPOOKCAMUT o v
a4
1-Bersun-N’~((1R,28)-2- o
((TuUMETHIIAMUHO )METUIT) LUKJTOTIPOTTHIT O H\(O 3835
)-N*-meTun-2-0kco-1,2- OH ’
336 N N, (MypaBbuHas | 0,52
JUTHAPOTTUPHANH-3, 5 -THKAPOOKCAMHT, g KHCT0Ta)
COJIb IPUCOCANHEHUS MyPaBbHHOM o) Y
KHCJIOTBI N~
|
Hlll 0
~
1-(3.5-JTumeTokcHOCH3HT)-N -MeTHI- o 400 4
N>-((1 S,2S)-2-MeTHIIIUK IO P OTIHIT) -2 - X i
337 0KCO-1,2-nuruaponupuauH-3,5 (MypaBEHHAs 0,93
=L,25 I, N =
TKAPGOKCAMILT ~o NW KHCJIOTA)
o :
| :
MeTun-4-((3-(MeTHIKap6aMon)-5- o HN.___O
(((18,25)-2- - o 398.4
338 MCTHIIHKJIOTPONIT)KapOaMOUIT) -2 - o N (BBICOKHI 0,93
okcommpuaun-1(2H)- N~ NW pH)
HJI)MCTHI)OCH30aT o)
HN._O
4-((3-(Merunxap6amonn)-5-(((1S,2S)- 0 184.3
339 2 -MCTHTIHKIOTPOIIT)KapOaMOrIT)-2- HO N - 0.56
okconupuauH-1(2H)- No H)
WT)MCTHI)OCH30HHAS KHCI0Ta p
o] :
1-(4-(2- AMHHOSTOKCH)OCH3HT)-N° - HIL
MeTi-N-((18,2S)-2- O o HCl 3994
MCTHIIHKJIOTPOIHAT)-2-0KkC0-1,2- 2 BBICOKHIA ,
340 np 2 1.2 HzN N i 0,77
JTATHAPOTHPHIANH-3,5- NA NW pH)
JUKApOOKCAMHIA THAPOXITOPHUT o] :
I
s HN.__O
1-bensun-N"-((TpaHc)-3- 356.3
THAPOKCUIHKIJIOOY THIT) Ne-merun-2- (0] >
341 = (mypaspuHas | 0,73
OKCO-1,2-TuruaponupuaAnH-3,5- No H KHC7OTA)
JIMKAPOOKCAMHT 'g\
o OH




350

BUOJIOTUYECKUWE JAHHBIE

TectupoBanue coenunenuit popmyisl (I) MoxkeT OBITH BBIIOJHEHO C TIOMOLIBIO OTHOTO
wu OoJiee U3 ONMCAHHBIX HUXKE aHAJIN30B!

AHAJIN3 METOAOM PE30HAHCHOI0 MEPEeHOCA YHEePruM (UIropecHeHUHH ¢ BpeMEHHbIM
paspemenueM (Time Resolved Fluorescence Resonance Energy Tpancfer, TR-FRET)

OneHky CBsi3bIBaHUSI OpPOMOJOMEHA MPOBOAMJIM C HCIOJIb30BAHUEM KOHKYPEHTHOI'O
aHaJM3a PE30HAHCHOTO MEepeHOca SHePruu (QIIOpeceHInn ¢ BpeMeHHbIM paspeuenuem (TR-
FRET). [Jlns ofecrneyenuss »Toro mnoaxona wu3BecTHyw mnaH-BET-3aumoneiicTByomyo
MOJIEKYJly (CpaBHUTENBbHOE coequHeHHe X) ¢ HH3KOW MOJIEKYJISIPHOW MacCOi W BBICOKOM
apdunHOCTREIO MeTmiim  kpacuteiem Alexa Fluor® 647, mnpencrapisiomum — coOou
(bIIyOopecUeHTHBI KpacHuTesIb, OMNpeAeNsieMblii B AaibHel WH(pakpacHOW 0OJacTH CHEKTpa.
CpaBHUTENBHOE COeAMHEHUE X NEHCTBYET B Ka4eCTBE PEropTepa CBs3bIBAHUS OPOMOIOMEHA U
SBJISIETCS AKLENTOPHBIM KOMIOHEHTOM mapsl ¢uryopodopos TR-FRET. B kauectBe moHOpHOTO
dayopopopa B mape TR-FRET wucnonp3oBanmm XenaTHOE COSOMHEHHUE  €BPOTIHS,
KOHBIOTHPOBaHHOE ¢ aHTtHTesioM K O*His. Antmreno k 6*His CeleKTHBHO CBS3BIBAETCS C
SMUTONOM JAJIi OUYUCTKU U3 ILIECTH OCTAaTKOB TMCTUAMHA, NMPUCOEAUHEHHBIX K aMHHO-KOHILY
ka0l u3 kKoHcTpykiuii BET-0enkoB, conmepskamux OpOMOIOMEH, HCIOJIb3YeMbIX B JTaHHOM
uccnenoBanuu. Curnan TR-FRET oOpasyercs npu TecHOM CONMMKEHHH JOHOPHOTO H
akuenTopHoro uyopodopos, cocrapisomem 20-80 A, koTopoe B aHHOM aHAJNH3e
obecrieuynBaeTcst 3a CUET CBS3BIBAHUSI CPABHUTENBHOTO COoenrHeHHs X ¢ OeJIKoM, comepiKalinum
OpOMOIOMEH.

CpasaurenbHoe coenunenune X: 4-((Z2)-3-(6-((5-(2-((4S)-6-(4-xnoppenmn)-8-meTokcu- 1 -
metun-4H-6en30[f][1,2,4]rpuazono[4,3-a][ 1,4 nuazenH-4-1)areTaMua0) IeHTHIT JaMHUHO )-0-
okcorekcun)-2-((2E,4E)-5-(3,3-numernin-S-cynbdo-1-(4-cyapdobytmn)-3H-unnomn- 1 -uii-2-

WI)TeHTa-2,4-1ueH- | -umuuieH)-3-MeTi- S -cyabGonHnonuH- 1 -mn)oyran- 1 -cynbdoHar)

AF647-NSwDIPEA
N IIM® o

D,

N
~o O —}“\\INMN —_— ~o O =N

J J

N

cl Cl HO O

K pacrtBopy N-(5-ammnonentin)-2-((45)-6-(4-xnoppenun)-8-merokcu-1-mernn-4H-
6en3o[f][1,2,4]Tpuazomno[4,3-a][ 1,4 nuazenun-4-un)aneramuaa (mony4yenue CM. TSt

cpaBauTenpHOro coennuenus J, WO 2011/054848A1, 1,7 wmr, 3,53 mkmonb) B JIM® (40 mkn)
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nobasnsiu pactsop AlexaFluor647-ONSu (2,16 mr, 1,966 mxmons) takske B JIM®P (100 mxi).
Cwmecp nmommenaunBanu DIPEA (1 Mk, 5,73 MKMOJb) U NepeMeIlnBaId B T€YEHHE HOYM Ha
BUXPEBOI Merayke (BOpTeKCe).

PeakunoHHyI0O CMech BBIIAPUBAIM O CYXOrO COCTOsHHS. TBepioe BeLIeCTBO
pPacTBOPSUTM B CMECH alleTOHUTPHJI/Boga/ykcycHas kuciota (5/4/1, menee 1 mi), ¢punbTpoBay,
HAHOCWJIM Ha TpernapaTHBHYIO KOJIOHKY Phenomenex Jupiter C18 u 3r0oupoBaju CleqyOMUM
rpanuentom (A = 0,1% TpudropykcycHas kuciora B Boge, B =0,1% T®Y/90%
anieronutpuia/10% Boabl): ckopocth moroka = 10 m/mun, EOIT = 20/10 (214 um): 5-35%,
t=0mun: B = 5%; t=10mun: B = 5%; t=100 mua: B = 35%; t=115mun: B = 100%
(rpaguent pasnenenus: 0,33%/Mun)

OCHOBHOI KOMITOHEHT 3JIIOMpOBall B quana3zoHe 26—28% B, HO okasajics COCTOSIIUM U3
nByx mukoB. Cpenmuroro ¢pakmmo (F1.26), xoropas nomkHa Obula comepkarb «o0ay»
KOMITOHEHTa, aHaJm3upoBain meronoM aHamutudeckoir BOXKX (Spherisorb ODS2, 1-35% B
TedeHrne 60 MUH): OTAENbHBIN KOMITIOHEHT, 3JIonpyromuii mpu 28% B.

@paxun F1.25/26&27 oObeauHAMN U BBIMAPUBAIHN 10 CYXOTO COCTOSIHHUA. DTH (ppakuuu
nepeHocwin BMmecte ¢ JIM®, BeImapuBajin A0 CYXOTrO COCTOSIHMSA, pacTHpaiu ¢ Oe3BOAHBIM
3¢upoM, U CHHEE TBEPAOE BEINECTBO BHICYIIMBAJIHN B TedeHHe Houu npu MeHee 0,2 mbap (0,02
klla): 1,54 mr.

Anamurnueckas BOXKX (Sphersisorb ODS2, or 1 no 35% B B Teuenue 60 muH):
MSM10520-1: [M+H]® (mabmonaemeri): 6618/ — cootBercTByer M-29, uTO paBHO
[(M+2H)/2]" mna pacuerHoit maccel 1320,984, mpencrasnsromeii coboit M-29. Drot cayuait
SIBJIIETCS] CTAaHAAPTHBIM 17151 Kpacutens Alexa Fluor 647 u mpencrasisier co00M TEOPETUIECKYIO
MOTEPIO ABYX METHJIEHOBBIX IPYIII B YCIOBHSIX MacC-CIIEKTPOMETPHH.

Hpunimn ananusa: Jns oOpasoanusi curHajga TR-FRET nowopubiii duyopodop

BO30YIKIAIOT JIA3€PHBIM U3JTy4eHHUEM IPU A337 HM, UTO BIIOCJIEACTBUN MPUBOIUT K HCITyCKAHHIO
A618 um. Ecnm akuentopHsiid Guryopodop HAXOAUTCS B TECHOM COJNMIKEHHH, MOKET MPOH30UTH
NepEeHOC SHEePTuH, NpuBoaALMi k ncnyckanuio Alexa Fluor® 647 npu A665 aM. B npucyrcreun
KOHKYPEHTHOTO COEIMHEHHUs] CPAaBHUTEJIbHOE COEAMHEHHE X MOXKeT ObITb BBITECHEHO W3
CBsI3bIBaHUSI ¢ OPOMOIOMEHOM. B ciyyae 3TOro BBITECHEHHs aKLENTOPHBIH (iyopodop yxke He
HAXOIUTCS B TECHOM CONMDKEHHH C JOHOPHBIM (piryopodopoM, UTO MPenoTBpAINAET MEPEHOC
sHepruu (GIyOopeCUEHINH U, CIeI0BATENIbHO, MPUBOIUT K motepe ucnyckanns Alexa Fluor® 647

npu A665 HM.
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OneHky KOHKypeHUuHU coeauHeHuil popmysl (I) co cpaBHUTENBHBIM cOeIMHEHNEM X 32
ces3piBaHue ¢ Oenkamu cemeiictrsa BET (BRD2, BRD3, BRD4 u BRDT) nposomgunu ¢
UCTIOJIb30BAaHHEM YKOPOUYEHHBIX O€JKOB, JJIMHA KOTOPBIX COOTBETCTBOBAJA OTPE3KYy OT
6pomonomena 1 (BD1) no 6pomonomena 2 (BD2). B uensx morutopunra auddepeHuaibHoro
cesi3biBaHus nbo ¢ BD1, mubo ¢ BD2 Obim mosny4deHbl MyTauuu OTAEIbHBIX OCTaTKOB B BUJIE
3aMEHbl KIIOYEBBIX OCTATKOB THUPO3WHA HA OCTATKM aJaHWHA B CBS3bIBAIOIIUX KapMaHax
aneTwun3uHa. JId Baaumanuyu 3TOr0 MeToja JUisd Kakaoro u3 wieHoB cemerictBa BET Obin
NOJIy4eH MYTAHTHBIA O€JIOK C TaHIEMHBIM JOMEHOM C JBOWHBIM MYTAHTHBIM OCTATKOM.
Hcnonb3yst MeTon mossipusanuu (ayopecueHuy, Obuth onpeneneHbl 3HaueHus adGuHHOCTH
CBSI3bIBAHUS KQXKJIOTO U3 OJUHOYHBIX U IBOMHBIX MyTaHTOB CO CPABHUTENIHBIM COEIMHEHUEM X.
3nayeHnss apPUHHOCTH MABOWHBIX MYTAHTHBIX TAHAEMHBIX OEJKOB K CPaBHUTEIBHOMY
coeMHEHNI0 X OBUIM 3HAYUTENBbHO CHIDKEHBl 110 CPAaBHEHHIO C HEMYTHPOBAHHBIMU
taHaeMHbIMU Oenkamu BET nukoro tuma (Oonee yem 1000-kpatHoe cHmkenne Kd). 3nadenus
apPUHHOCTH TaHAEMHBIX OEJIKOB C OMUHOYHBIMH MyTallMsIMU OpOMOZOMEHA K CPABHUTEILHOMY
coennHeHNI0 X OBUIM 5KBHUIIOTEHTHBI COOTBETCTBYIOIIMM 3HAYEHUSM [JII HEMYTHPOBAHHOTO
6enxa BET. DTu naHHbBIE NEMOHCTPUPYIOT, YTO OJMHOYHbIE MyTallMd 3aMEeHbl THPO3WHA Ha
aNlaHUH NPUBOJAT K cHIbKeHuto Kd B3anmonelcTBsl MeXy MyTHPOBAaHHBIM OPOMOZOMEHOM U
CpaBHUTENbHBIM coenvHeHHeM X Oonee yeM B 1000 pa3. B konkypentHom aHanusze TR-FRET
CPaBHHUTENbHOE COeqUHEHHe X UCIONb3YIOT B KOHLEHTpauuu, sKkBuBaneHTHoH Kd ans
HEMYTHUPOBAHHOTO OpoMomoMeHa, obecneynBaroliell OTCYyTCTBHE OOHAPY)KEHHsI CBSI3bIBAHHS B
MyTHPOBaHHOM OPOMOIOMEHE.

Honyuyenne OenkoB: PexomOuHanTHbie Opomonmomenbl uenoBeka [(BRD2 (1-473)
(Y113A) u (Y386A), BRD3 (1-435) (Y73A) u (Y348A) BRD4 (1-477) (Y97A) u (Y390A) u
BRDT (1-397) (Y66A) u (Y309A)] skcnipeccupoBaiu B kietkax E. coli (B Bektope pET15b mnst

BRD2/3/4 u B Bektope pET28a nist BRDT) ¢ merkoii 6-His Ha N-konne. Ocanok 6pomonomena
¢ His-merkoii pecycnengupoBaiu B pactBope 50 MM 4-(2-ruppokcusTin)-1-nunepasuH
staHcyab¢oroBoit kuciotel (I'II13C) (pH 7,5), 300 MM NaCl, 10 MM umunazona u 1 Mxi/min
CMeCH HWHTHOWTOPOB MpOTeas W 3KCTparupoBand u3 kjiaerok E. coli, mcrmonb3ys obpaboTky
yIBTPAa3BYKOM W OYHCTKY C UCIOJNb30BAHHEM KOJIOHKH Ui BBICOKO3((EKTUBHON
xpoMaTtorpadun ¢ HUKEIEeBOH cedapo30i, MPH 3TOM OENKH ¢ KaKIOW KOJIOHKH MPOMBIBAIH, a
3aT€M DJJIOUPOBAIM JIMHEWMHBIM rpagueHtoM 0-500 MM wumupasona ¢ AONOJHUTENIbHBIM
xonuyectBoM 50 MM Oydepnoro pactsopa I'JIIDC (pH7,5), 150 MM NaCl, 500 MM

umunazojga, 20 o00beMOB KOJNOHKH. KOHEUHyI0 OYHCTKY MPOBOAMINA 3KCKIFO3HOHHOM
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xpoMmatorpadueii Ha npemnapaTuBHON KoyoHKe Superdex 200. OuuineHHbIN OEJIOK XPaHWIN TPU
-80°C B pacteope 20 MM I'3IT3C pH 7,5 u 100 MM NaCl. IToanuasOCTS GeKka MOATBEpI KIATHN
METOZIOM MAEHTUPUKALMKN OENKOB MO «OTNeYaTKaM MENTUAHBIX Macc», U IPearnoyaraeMyro
MOJIEKYJIAPHYIO MacCy MOATBEPKAAIN MaCC-CIIEKTPOMETPHUEN.

ITporoxoin koukypeHTHBIX aHam30B TR-FRET juis mytanTtos Opomonomena BRD2. 3. 4

u T, BD1 + BD2: Bce KOMIOHEHTBbI TECT-CUCTEMbI PACTBOPSJIM B aHAJIMTUYECKOM Oydepe,
cocrosiieMm m3 S0 MM I'DIIDC pH 7,4, 50 MM NaCl, 5% rnuuepuna, 1 MM nuTHOTpeHTONA
(ATT) u 1 MM 3-[(3-xonaHumonponwi)auMeTHIaMmMonuii |- 1-nponancynsponarta (CHAPS).
CpaBHuTENBbHOE COeMHEHHEe X Pa3BOAWIM B aHATUTHYECKOM Oydepe, comepxamem 20 HM
OJMHOYHOTO MyTaHTa OeJIKa ¢ TAHAEMHBIM OpPOMOIOMEHOM, 10 KOHLIEHTPALMH, SKBHBAJICHTHON
2*Kd nns manHoro OpomonmomeHa. PacTBop, conmepskamiuii OpOMOJOMEH W CpPaBHUTENBbHOE
coenuHeHne X, M00aBISUIM K Pa3BEACHUSM HCCIEAYEMOrO COENWHEHHsI WJIM PaCTBOPUTEINS
JIMCO (B maHHOM aHaJIM3e UCTOJB30BAIM MaKCUMabHYIO KoHUeHTpammo 0,5% JIMCO) s
NOCTPOEHUSI KPUBOH [103a-OTBET B MHUKPOTHUTPALMOHHBIX IUiaHmerax Greiner 384 ¢ uepHbIMU
JYHKaMH Majioro o0beMa U BIIOCIECTBUN UHKYOHpPOBaIU B TeueHue 30 MUHYT PU KOMHATHOM
teMrieparype. Bo Bce siyHku no0aBisuid paBHbI 00beM 3 HM XenaTHOro COeIUHEHUS €BPOITHUS C
antutenoM Kk 6*His ¢ mocneayromel nomonHuTenbHOW 30-MUHYTHOH WHKyOammed mpu
koMHatHON Temnepatype. TR-FRET onpenessinu, uCnonab3yst CUUTBHIBAKOLIEE YCTPOHCTBO IS
mianmeTos Perkin Elmer Multimode, ¢ Bo3Oy:»xnenuem nonopHoro ¢ayopodopa npu A337 HM u
NOCJIEYIOUINM, Tocie nepepbiBa 50 MHUKPOCEKYHJ, M3MEPEHHEM HCIYCKaHUs JOHOPHOIO U
akuentopHoro ¢ayopodopos mpu A615 HM u A665 HM coorBercTBeHHO. C LIEJBEO KOHTPOJIS
STUX AHAJIN30B B KAKABIM MUKPOTUTPALMOHHBIN IUIAHIIET BKJIIOUAIU 16 MOBTOPHOCTEN KaXKAOU
u3 peakipioHHbix cMeceli TR-FRET 6e3 unru6uropa (pacteopurens IMCO) u ¢ uHruburopom
(10 konuentpanwuii ICso mpumepa 11 WO 2011/054846A1).

3arem Obul MpPUMEHEH MOAOOP UETHIPEXIAPAMETPUUECKOH KpPUBOH CA clenyromei
¢dopmsr:

y=a+({(b-a)/(l1+(10"x/10"c)"d),

rae a mnpeacraBisieT coboll MuHMMYM, b TpencraBisieT coOOH HAakJIOH XWjuia, ¢
npencrasisietr codoit pICso, u d npencrasisier coO0H MAKCUMYM.

Kaxxnoe w3 coenmnenuii (Bce mpumepsl 1-341) mccnenosamm B anamusax TR-FRET
BRD4 BD1 u BRD4 BD2 1o cymecTBy, kak onucaso Bbime. CrienuainctaM B JaHHOW 00JacTu
TEXHUKH OyZIeT MOHATHO, YTO KaK BAPUAHTBHI SKCIEPUMEHTOB MOXKHO HCIIOJNB30BATh AHAJIH3bBI

CBSI3bIBAHUSA 1N VItr0 M KJIETOUHBbIE aHANIM3bl (PYHKUMOHAJIBHON akTHBHOCTH. COOTBETCTBEHHO,
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TAK)K€ TIOHATHO, YTO NpUBeJeHHble HuXe 3HaueHus plCsy sSBISAIOTCS NUIIL WILUTIOCTPATUBHBIMU.
3nauenust plCsy BbIpaskeHbI B eMUHULAX 10g1o.

bbuto oOHapy»keHO, UTO BCe MPOTECTUPOBaHHbIE coennHeHMs xapakrepusyrorcs plCsg
4,0 nnu Oonee MO MEHbIIEH Mepe B OJHOM ONMCAHHOM BBILIE aHAJIH3E.

bbuto obHapyxkeno, uto npumepst 159, 160, 163, 168, 169, 171, 173, 177-180, 185, 186,
190, 194, 196, 198-201, 206, 208, 211, 213, 214, 217, 219, 222, 243, 248, 250, 267, 268, 324,
334, 335 u 339 xapakrepusyrotcs plCsy 4,0 unu 6onee u meHee 6,0 B ananuze BRD4 BD2.

bbuto OOHAPYXKEHO, YTO BCE OCTAJIBHBIE HCCIIEAYEMble COCAMHEHUS XapaKTEPU3YIOTCS
pICsp 6,0 u bonee B ananmuze BRD4 BD2.

ITpumep 1 xapakTepuzoBaics cpeqHuM apudpmernueckum 3Hadenuem plCsy 7,1 (n = 13)
B ormcaHHoM Bbime aHanu3e TR-FRET BRD4 BD2 u cpenHum apupMeTHUECKUM 3HAYEHUEM
pICsp 4,8 (n = 11) B onmcannom Beime ananusze TR-FRET BRD4 BD1.

ITpumep 102 xapaxTepusoBaycs cpenHuM apudmerndeckum 3HaueHuem plCsy 7,6
(n = 17) B onucanHoMm Bbime anaimm3e TR-FRET BRD4 BD2 u cpennum apudpmMernuecKkum
3HaueHueM plCsy 5,1 (n = 17) B onmucannom Bbite aHaan3e TR-FRET BRD4 BDI1.

ITpumep 153 xapakrepusoBaiucs cpenHuM apudpmerndeckum 3HadenneM plCsy 7,2 (n = 9)
B orcaHHoM Bbime aHanu3ze TR-FRET BRD4 BD2 u cpennum apupMeTHuecKuM 3HaAYE€HUEM
pICsp 4,5 (n = 10) B onmcannom Beie ananusze TR-FRET BRD4 BD1.

Pacuer cenexTuBHocTH B oTHOomeHn BRD4 BD2 no cpasuenuo ¢ BRD4 BD1

CenextuBHocth B oTtHomeHnu BRD4 BD2 no cpasaenuto ¢ BRD4 BD1 paccuutsiBanu

CJIEAYIOIIMM 00pa3oMm:
CenextuBHocts = BRD4 BD2 pICso — BRD4 BD1 plCs

b0 obHapyskeHo, uro nmpumepsl 1-167, 170-172, 174-184, 186-207, 209-213, 215-267
u 269-341 obnanaroT cenekTUBHOCTHIO B oTHOIIeHnn BRD4 BD2 no cpaBrenuto ¢ BRD4 BD1,
paBHOU 1 jorapupmudeckoit enunuile uian Oojee, MO MEHbINEeH Mepe B OMHOM U3 ONMUCAHHBIX
Bbile aHannu30B TR-FRET u, cnenosarensHo, o MeHbLIel Mepe 10-kpaTHOM CENEKTUBHOCTBHIO B
otHoweHnnu BRD4 BD2 no cpasaenuto ¢ BRD4 BD1.

beiio obHapyskeHo, uro mpumepst 1-156, 215, 221, 223, 224, 228, 229, 231-236,
238-242, 244-247, 249, 251-266 u 269-321 obnagarT CeJeKTUBHOCTbIO B OTHOIIeHHH BRD4
BD2 no cpasaenuto ¢ BRD4 BDI1, paBHo#i 2 morapupmMudeckuM eauHHALAM Hiu Ooree, 1o
MEHbIIEH Mepe B OAHOM U3 onucaHHbIX Bbie aHanu3oB TR-FRET wu, cinepoBarenbHO, mo
MeHblen Mmepe 100-kpaTHON cenekTUBHOCTBIO B oTHomeHun BRD4 BD2 no cpaBHeHHo ¢

BRD4 BD1.
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breuto o6HapykeHo, uto npumep | obmagaer ceneKTUBHOCTRIO B oTHOIeHnn BRD4 BD2
no cpasaeHnio ¢ BRD4 BD1, paBHoii 2,4 norapudMuueckum eTuHULAM, IO MEHbIIEH Mepe B
onHoM u3 onucaHHbIx Bbiuie aHanu3oB TR-FRET u, cieposarenpHo, mo Menbuen mepe 100-
KpaTHOU CeNeKTUBHOCTEIO B oTHOeHnu BRD4 BD2 no cpasaennto ¢ BRD4 BD1.

bouto obHapyskeno, uto npumep 102 obnanmaer ceneKTUBHOCTHIO B OTHoueHuun BRD4
BD2 no cpasuenmto ¢ BRD4 BDI, paBnoi#i 2,5 norapupMU4ecKuM €IMHULIAM, 1O MEHbLICH
Mepe B OIHOM U3 onucaHHbIX Bbille aHaiau3oB TR-FRET u, cienoBarenpHO, MO MEHbLIEH Mepe
100-kpaTHOI1 cenekTuBHOCTBIO B oTHOWEeHHNH BRD4 BD2 no cpasaenuro ¢ BRD4 BDI1.

beuto oOHapyskeHO, uTo mpumep 153 obmagaer ceneKTHMBHOCTBIO B oTHOlIeHnH BRD4
BD2 no cpasuenmo ¢ BRD4 BD1, pasno#i 2,7 norapupMU4YeCKUM €AHHULIAM, 10 MEHBIICH
Mepe B OIHOM U3 onucaHHbIX Bbille aHaiau3oB TR-FRET u, ciemoBarenbHO, MO MEHbLIEH Mepe

100-kpaTHOI cenekTuBHOCTBIO B oTHOWEeHN BRD4 BD2 no cpasrenuto ¢ BRD4 BD1.



POPMYVYJIA H30BPETEHUA

1. Coenunenne ¢popmyisl (1)

R1
|
HN O
O 0
R4 N N
Y = R2
R3 o)

WJIH €ro COJIb,
rae:

R! npencrasmsier co6oii -C).3 aNKIIT MM LUKJIOMPOIIAIT,

R’ npencrasmster coboit H mmn -Co ankmn-Cs; LWUKITOANKHN, TA€ LHKIOANKHIbHAS
rpynna sBJIsIeTCsl HE3aMELIEHHOW WM 3aMelleHa OAHOW, ABYMsl WM TpeMsl Ipynrnamu R’,
KOTOpbIE MOTYT ObITh OTUHAKOBBIMH WUJIH PA3HBIMIL;

R’ npencrasmsier co6oii -H, -C .4 aTKWII, MEKIOMPOIIIT HTH -(CHz)pORIO;

R* npencrasnser co6oit a) (e (KOTOpbIil MOXKET GbITh HE3aAMEIIEHHBIM HIH 3aMeLIeH
OZHOM, IBYMsI MK TpeMs rpymmamMi R’, KoTopbie MOryT GbITh OMHAKOBBIME WJTH PA3HBIMIEL), 0)
5- wnm 6-4NeHHYI0 TeTepOoapuiIbHYIO Tpynmy (KOTopas MOKeT ObIThb He3aMEeIeHHOW WU
3amemieHa -Cj.3  ankwiom, rpymmoit O-Cizankun wuinm  rajgoreHo), B) 9-11-uwieHHyro
reTepoapuIbHYI0 Ipymmy (KOTOpasi MOXKeT ObITh He3aMEINEeHHOH WMJIM 3aMelleHa OIHOH, IBYMS
VI TpeMsl IPYNIIaMH, KOTOpble MOTYT OBbITb OIMHAKOBBIMH WJIM Pa3HBIMH, BBIODAHHBIMHU M3
-Ci3 aJIKI/I.H-RS, -OCH;, -0-C,; aJ'IKI/IJ'I-RS, rajoreHo, okco, -O-CF; u -CN); wmm r)
-(CHy)n-penun;

p paBHoO | wnu 2,

n pasHo | wnu 2,

R’ npeacTaBIsieT co0oit ranoreno, genmn, -Cj.g aJ'IKI/IJ'I-RS, -CO,H, -OCHj3;, -O-C,.¢ ankun-
Rs, -CN, -OH unu -N}[R(’;

R® mpencrasmster coboit -H, -C(O)OC(CHj)s, -Cis amkmn, -Cs; LHKIOAJNKHIL,
4-7-4neHHYI0 TeTepOLHKIWIbHYI0 rpynny win -C,.sankun-O-Cisankun, rae -Cj ankuibHas U
-C3.7 LIMKJIOAJKIIIbHAST TPYMITBI BO3MOKHO MOTYT OBITh 3aMEIIeHbl OJHHM, JBYMsI MM TPEMs
aToMamu GTopa;

R’ NPEICTaBIIIET COOOM -NR“RIZ, -Ci3 ankui, TaJoreHo, -CO,R", -CH,0H,
-CHR'"HOR'Y, -C(0)C3 ankun, -CHR')NR'R", -CN, -CHF,, -CF3, -OH, -OCHF,, -OCF3,

-OCHj3;, -0O-Cy6 &HKHJI-Rg, -C¢ ankun-R’ -O-nunepuauHu,
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R® npencrasmster co6oii -H, -OR ', -CO,C(CH3); mmi -NR'R';

R’ npencrasmster co6oii -H, -OR' wm -NR'R";

R npencTasisier codoit -H wm -Cy .3 anku,

R'' u R'? kaxmpiii HE3aBHCHMO BbiOpan u3 -H, -C;_; ankuna win -Cj; aJ'IKI/IJ'I-NR13R14;
wm R'" u RY moryr GbiTh OOBEIMHEHBI BMECTE C ATOMOM a30Ta, K KOTOPOMY OHH
MPUCOENUHEHBbI, ¢ oOpa3oBaHueM 4-7-4JIEHHOW TIeTEPOLMKINIBHON TPYIIbI, BO3MOKHO
3aMEIICHHOW OJHUM WJIM JBYMsI 3aMECTHTENSIMU, HE3aBHCUMO BbIOpaHHbIMU U3 -C;.3 aJKuIia,
-OHuF; n

R" u R"™ kaxapiii HesaBucumo Bbibpan u3 -H, -C .3 ankuna u -C(O)CHs.

2. Coenuuenne i ero conb mo 1. 1, rme R' mpeacrasmser coGoif MeTwm, STHI MM
LUKJIOTIPOTIUJL.

3. CoemuHeHHe WM ero comb mo I. 1 wmm mo m. 2, rae R’ npenacTaBisier cobok
LUKJIONPONUJ,  LHUKJIOOYTWJI,  LUKJIOTeKCHJ,  METHJIIHMKIOOYTWJ,  METHJILUKJIIONEHTHUI,
METHJILIUKJIOTEKCUJI, ATHJILUKIONPONU, ASTHILUKIOreKCUn unau cnupo[3.3]renranun, rae
LIUKJIONPOTIUJIbHAS, [HUKJIOOYTHIIbHAS, LUKJIONEHTUIbHA M LUKJIOTEKCHIIbHAST TPYIMITbI MOTYT
OBITH HE3AMEIIEHHBIMH MIM 3aMemeHbl | mwm 2 rpymmamu R°, KoTOpble MOTYT GbITh
OJIMHAKOBBIMU UJIN PA3HBIMH.

4. CoennHeHNe WM €ro COJb Mo Jrobomy u3 . 1-3, rae R’ npencrasisier coboit -H,
METHJI, 5TUJI UJIN LIUKJIONPOIIUJL.

5. CoenuHeHue WM €ro cojib Mo Jrodomy u3 .. 1-4, roe R* npezacTasisier coboit a)
¢dennn (KOTophIii MOXKET OBITh HE3aMELIEHHbIM WIHM 3aMelleH | win 2 rpynmnaMu R’, KOTOpbIE
MOTYT OBITh OIMHAKOBBIMHU WJIM Pa3HbIMH); 0) S- WK O-uJIeHHBIH reTepoapril (KOTOPbIH MOKET
OBITh HE3aMELICHHBIM I 3aMELIeH METUJIOM HMJIH METOKCH) WK B) 9-11-4uieHHBIN reTepoapu
(KOTOpBIN MOXKET ObITh HE3aMEIEHHBIM MJTH 3aMELIEH METHIIOM).

6. CoenuHeHue WM ero Cojib mo jrobomy w3 mm. 1-5, rmoe R NpeaCcTaBiIsieT coOoM
(eHnn, He3aMeINeHHbIH WM 3aMeIleHHbd | win 2 rpynnamu R’ KOTOpBIE MOTYT OBITb
OJIMHAKOBBIMH UJTH PA3HBIMH.

7. CoenuHeHWe WJIM €ro Cojib Mo JitoOoMmy u3 m.m. 1-6, rae R’ NpeacTaBisieT coboi
rajioreHo, ¢penu, -Cy.¢ ankwmn, -O-C ¢ anmkun, -CO,H, -C,.¢ ankun-OH, -CN, -OH unmn -NHR®

8. CoenuHenne wiu ero coib no Jirobomy w3 mm. 1-7, roe R’ NpeacTaBisieT coboi
-NHCH3, -N(CH3)2, -CH3, -OCH3, -F, -CHzOH, -CN, -CHz-MOp(I)OJ'II/IHI/IJ'I, -Cl, -C(O)CH3,
-OCH2CH2N(CH3)2, -OCH2CH20H, -C(O)OCH3, -CHzN(CH3)2, -OH, -CI‘IFz, -CF3 HJIn
-CH(CH3)OH.

9. Coenunenue, BBIOpaHHOE U3 IpuMepoB 1-341, miu ero cosb.



10. CoennHeHMe, PEACTABIISAIONMEE COOOM

HJIK €ro COJib.

11. CoennHeHue, peACTABIISIONIEE COOOM

O '
HJIK €ro COJib.

14. CoennHeHue, PECTABIISIONIEe COOOM

NI €ro COJib.

15. CoennHeHue, peCTaBISIONMEe COOOM



IO/

16. CoenunHeHue, npeacTaBIsiolee co0oi hapMaleBTHIECKH TPUEMIIEMYIO COJTh

17. CoennHeHMe, PEICTABIISAIONIEE COOOM

|
HN. o]
QD3
N K
(o]
Uik €ro COJib.

18. CoennHeHue, mpeacTaBIsAoIee CoOOi

HN.
ey

o]

X
AN
o :

WU €rO COJIb.
19. CoennHeHue, PECTABIISIONIEe COOOM

HN
oo I

O

X
D
S

20. CoenuHenue, npeacTasisitoliee co00i (papMaeBTHUECKU MPUEMIIEMYIO COJTh

O

HN
=
HO\/\OO\/N Z |L
o



21. ®@apmaneBTHUYECKash  KOMIO3WLMS, COAEp’Kallas COCAUHEHUWE WU  €ro
(dapMaLeBTUYECKH MPUEMIIEMYIO COJIb, KaK OmpenesieHo B jodoM u3 mm. 1-20, u onuH win
Oosee hapmMaeBTHUECKH MPUEMIIEMBIX KCIUITHEHTOB.

22. KomOuHamus, comepskaiiasi COeIMHEHHEe WIH ero (GpapMaleBTHYECKH MPUEMIIEMYEO
Colb, Kak ompeneneHo B yobOoM u3 mn. 1-20, BMecre ¢ omHuM win 0Oojee APyruMHU
TE€PaNeBTUYECKUMU aKTUBHBIMH ar€HTaMH.

23. CoenuHeHue wiu ero (apMaleBTHYECKH NpUeMIIeMasl COJIb, KaK OINPENEeIeHO B
ao0oM u3 .. 1-20, Uit npUMEHEeHHs B TEPaTHH.

24. CoenuHeHue Wi ero (apMaleBTHYECKH NpUEMJIeMasl COJIb, KaK OIPENEeIeHO B
modom m3 m.a. 1-20, st MpUMEHEHHs! B JIeYeHUH 3a00JIeBaHUsI WIIM COCTOSIHUS, TIPU KOTOPOM
MOKa3aH HHTUOUTOP OpOMOIOMEHa.

25. CoenuHeHue pans TpuUMeHeHHs 1o 1. 24, rae 3a0oJeBaHHME WM COCTOSTHHE
NPEACTaBsieT COOOHW OCTpPO€ WM XPOHHUYECKOE ayTOMMMYHHOE W/WIIM BOCHAJIUTEIBHOE
COCTOSTHUE.

26. CoenuHeHue il IpUMEHEHUs 110 1. 24, Tae B 3a00JieBaHUE HITH COCTOSTHHE BOBJICUYEH
BOCIIAJIUTENbHBIA OTBET Ha HH(EKIUIO OaKTePHsIMU, BUPYCOM, IpubaMu, Mapa3suToM MM HA UX
TOKCHUHBI.

27. CoenuHeHue ans NpUMEHeHHMs Mo 1. 24, rae 3a0ojeBaHHe WM COCTOSIHHUE
npeAcTaBisieT coO0H BUPYCHYIO MHPEKLHIO.

28. CoenuHeHue Uil OpUMeHeHHs Mo 1. 24, rae 3a0oJeBaHUE WM COCTOSHHE
HpencTaBisieT COOOH pax.

29. CoemuHeHue pansi mpuMeHeHHWs 1o 1. 24, rae 3a0ojeBaHHMe WM COCTOSIHHE
npeAcTaBysieT COOOH peBMATOUIHBIN apTPHT.

30. IIpumeneHue coenuHEHHs] WM €ro (papManeBTUYeCKU MPHEMJIEMOH COJIM, Kak
onpeneneHo B JOOOM u3 m.n. 1-20, B M3rOTOBJIIEHUH JIEKAPCTBEHHOTO CPEACTBA IS JICUSHHSI
3a00JIeBaHMsI WIIH COCTOSIHUS, TIPH KOTOPOM TIOKa3aH HHrHOUTOp OpOMOIOMEHa.

31. Cnocob neueHust 3a00J€BaHUSI WJIM COCTOSTHUS, MPH KOTOPOM IOKa3aH MHTHOUTOP
OpOMOZIOMEHa, y HYKNAKOLIETrocss B 5TOM CyOBeKTa, BKIIIOYAIOIUN BBEJCHHE TEPAIEBTUUYECKU
3¢ (EeKTUBHOrO KOJMYECTBA COENUHEHHS WU €ro (apMaleBTHUECKH MPUEMIIEMOH COJIM, Kak
onpeaeneHo B rodom u3 m.a. 1-20.

32. Cnocob neuenust mo m. 31, raoe 3abosieBaHNE MU COCTOSIHHE MPEICTABIISIET COOOMU

OCTPOC UJIU XPOHUYICCKOC ayTOUMMYHHOC W/WJIH BOCIIAJUTEIbHOE COCTOSIHHE.
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33. Cnocod neuenuss mo 1. 31, rme B 3a0oyieBaHME WM COCTOSIHUE BOBJIEUEH
BOCIIAJIUTENbHBIA OTBET Ha MH(EKINIO0 OaKTepHsIMU, BUPYCOM, IpubaMy, Mapa3suToM UM HA UX
TOKCHUHBI.

34. Cnocob neuenust no . 31, rae 3a0oneBaHne WM COCTOSIHUE TPENCTABISIET COOOH
BUPYCHYIO HHPEKIIHIO.

35. Crniocob neuenust mo m. 31, rae 3a0ojieBaHUE WM COCTOSIHUE TPEACTABISET COOOM
pak.

36. Cnioco6 newyenus mo m. 31, rae 3aboneBaHue WM COCTOSIHUE MPEACTABISIET COOOM
PEBMATOUAHBIN apTPUT.

37. Cnocob neuenus mo jgodomy u3 1.n. 31-36, roe cyOBeKkT mpeacraBisier coOOH

YECJIOBCKaA.
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