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K eBpa3suiickon 3asske Ne201790380

NHIMMBUTOPbLI MK2 N UX NMPUMEHEHUA

NMEPEKPECTHAA CCbIJIKA HA POACTBEHHBIE 3AABKU
[0001] Hactosiwaa s3asBka ncnpawuvBaeT MPUOPUTET HA OCHOBaHUW NpPefBapuUTErbHbIX
3aaBok Ha nateHT CLUA 62/051788, nogaHHon 17 ceHTs0ps 2014 r., n 62/199927, nogaHHon 31
mona 2015 r., copgepxaHue KOTOPbIX MOMHOCTbIO BKIIOYEHO B HacCTodAwEee onucaHune

nocpencTBOM CCbINKN.

OBJIACTb TEXHUKA
[0002] Hacroswee usobpeTeHne OTHOCUTCH K COEAWHEHUAM, MNOAXOASLUM B KadecTse
MHrMbuTopoB kmHa3 MK2. B HacToswem nsobpeteHnn Takke npeanoxeHbl hapmayeBTU4eCcKm
npuemMnemMble KOMMO3ULUM, cojepxalime CoOefUHEHUA COrnacHO HacTosLeMy U30BpeTeHnto 1

cnocoBbl NPUMEHEHMS YKA3aHHBIX KOMMO3ULMUIA AN NEYEHNST PasNNYHbIX HAPYLLEHWIA,

YPOBEHb TEXHUKU

[0003] Mowcky HOBbIX TEPaNEeBTUYECKUX areHTOB B NOCMEAHWE rOAbl B 3HAYMTENbHON CTEMEHW
cnocoBCcTBOBANO Mnyyllee NOHNUMaHNeE CTPYKTYpPbl (PEPMEHTOB 1 APYrx BUOMONEKYN, CBA3aHHbIX
¢ 3aboneBaHusaMu. OgHMM N3 BaXKHbIX KNACCOB LUMPOKO UCCNefyeMbIX (PEPMEHTOB ABMAIOTCH
NPOTENHKNHA3bI.

[0004] [MpoTenHKUHa3bl COCTaBNSAOT OBLLUMPHOE CEMENCTBO CTPYKTYPHO Brnnskux hepmMeHTOB,
OTBETCTBEHHbIX 3a perynsuvio pasHoobpasHbiX NPOLECCOB nepefaun curHana B kneTtke. Ha
OCHOBaHUWN KOHCEPBATUBHOCTU CTPYKTYPbI U KAaTanuTU4eCkon MyHKLMM NPOTENHKUHAS NOoMarator,
YTO MPOTEMHKMHA3bl NPOM3OLWM OT obLiero nNpeakoBoro reHa. Moyt BCe KMHasbl coaepxar
CXOAHbIN KaTanuTU4ecknin LomeH pasmepomMm 250-300 amuHOKNCNOT. KnHasbl MOXHO pasaenunTb
Ha cemencTsa B 3aBUCMMOCTU OT chochopmnupyembix nmm CyGCTpaToB (Hanpumep, npoTeunH-
TUPO3UNH, NPOTENH-CEPUH/TPEOHWH, NMUNNAbI, U T.4.).

[0005] AkTMBMpYyeMas MUTOreH-akTUBMPYEMON NPOTENHKMHA30M NpoTenHkuHasa 2 (MAPKAP
K2 uwnn MK2) onocpeayet mHoxectBo p38 MAPK-3aBUCUMBbIX KNETOYHbIX oTBETOB. MK2
ABNAETCHA Ba)KHbIM BHYTPUKNETOYHBIM PErynaTopoM MPOM3BOACTBA LIMTOKMHOB, TaKMX Kak
chakTop Hekposa onyxonu anbda (TNF-a), uHtepnenkmH 6 (IL-6) n nHtepcdepon ramma (IFNy),
KOTOPble BOBMEYEHbl BO MHOXECTBO OCTPbIX W XPOHUYECKMX BOCManuWTEnNbHbIX 3abonesaHui,
Hanpumep pPeBMATOWAHbLIA apTpUT W BocnanuTenbHoe 3aboneBaHne kuwedHuka. MK2
HaxoAuTCA B SApPe HEeCTUMYNMPOBAHHbIX KMNETOK W mnocne CTUMYNSUMM nepemellaeTcs B

yuTtonnasmy n hochopunmpyeT n akTueupyeT TyoepuH n Hsp27. MK2 Takke 3agenctsoBaHa npu



CepAeYHON HeJOCTaTOUHOCTU, ULIEMUYECKON TPaBME MO3ra, pPerynsayum CTpeccoyCTONYMBOCTY
n Boipabotkn TNF-a. (cm. Deak et al., EMBO. 17:4426-4441 (1998); Shi et al., Biol. Chem.
383:1519-1536 (2002); Staklatvala., Curr. Opin. Pharmacol. 4:372-377 (2004), n Shiroto et al., J.
Mol. Cardiol. 38:93-97 (2005)).

[0006] MHorue 3aboneBaHWs CBS3aHbl C NATOMOrMYECKUMM KMETOYHbIMW OTBETaMMU,
BbI3BaHHbIMW CODbITUSAMMW, ONOCPEA0BAHHBIMU NPOTENHKNHA30M, KaK ONMMCaHO BbILLE. YKasaHHbIe
3aboneBaHusA BKMOYAKOT, HO HE OrpaHMYMBAalOTCA WMWK, ayTOMMMYyHHble 3aboneBaHus,
BocnanutenbHble 3aboneBaHuns, 3aboneBaHus KocTen, MeTabonuyeckne 3aboneBaHus,
HEBPOMOrnyeckme N HempoaereHepaTuBHble 3aboneBaHns, pakoBble 3aboneBaHus, cepaeyHo-
cocyancTble 3aboneBaHusi, anneprum u actMmy, 6onesHb Anbyremmepa M ropmMoHarnbHble
3aboneBaHms. COOTBETCTBEHHO, OCTaeTca noTpebHOCTb B OOHApYXXeHUM WHrMbnUTOopPOB

NPOTENHKMHA3, NoAXOoAALWNX B KAYECTBE TEpPANEeBTUYECKNX areHTOB.

CYWWHOCTb M3BOBPETEHWUA
[0007] Bbino obHapyXeHO, YTO COEAMHEHWs COrNacHO HacTosLeMYy WU30OPETEHMIO U KX
hapmMaleBTUYECK MNPUEMMEMbIE  KOMMNO3ULMM  SBNSAOTCA  3PMEKTUBHBIMM B KayecTBe

NHrMbuTopos MK2. Takne coeguHeHns nmetoT oduyto dopmyny I

R2
R3
T

unu ero chapmaLreBTMYECKM NpuemMnemas conb, rae kaxabin us konoya A, T, R?, R, R2 n R3, no
OTHOLLEHNIO K chopmyne | Bbille, SABMSAETCA TaKUM, KaK ONPEAENeHO U ONMCaHO B BapuaHTax

peanusayum, OnNMCaHHbIX B HACTOSALLEM JOKYMEHTE.

[0008] CoeauHeHus cornacHo HacTosLeMy M300peTeHunto, a Takke nx hapmayeBTUYecKku
npruemMnemMble KOMNO3NLMM NOAXOAAT ANS NEYEHUA pasnuyHbIX 3aboneBaHni, HapyLeHUA Unm
COCTOSIHUWA, CBSA3AHHbIX C aHOMAarbHbIMMA KMETOYHBIMU PEAKUUSMM, BbI3BAHHBIMU COBLITUSMY,
onocpegyeMbiMn MNpOTEUHKMHA3aMn. Takne 3aboneBaHus, HapyweHWs WnM COCTOSHMUSA

BKNHOYAKOT ONNCaHHbIE B HACTOALLEM 4OKYMEHTE.



[0009] CoeaVHEeHNs, NpeanoXeHHbIE B HACTOALWEM M300peTeHNN, MOTYT Takke NOAXOAUTb
ANA  M3yJYeHNss pPonu KuHas B OUONMOTMYECKMX U NATONOTMYECKMX SBMEHUSX, W3YyYeHMWs
BHYTPUKMETOUYHbIX NYyTEN Mepejauyn curHana, OnoCpPesoBaHHOM TakUMM KWHa3aMu, W

CpaBHUTENbHOW OLJEHKE HOBbIX UHIMOUTOPOB KNHA3.

NoagPOBHOE ONMUCAHME HEKOTOPbIX BAPUAHTOB PEAJIM3ALIUN

1. Ob6uwee onucaHue coeGUHeHUl cO2/1aCHO HacmosiueMmy u3o6pemeHuUro:

[0010] CornacHo HeKOTOpbIM BapuvaHTam peanu3ayunm B HacTosileM u3obpeteHun
npeanoxeHol HeobpaTumblie MHrMBuTOopbl MK2. CornacHo HEKOTOPbIM BapuaHTam peanusayum
Takne CoefuHEHWs BKIIOYAT COEAWHEHWsi, COOTBETCTBYIOLIME OMUCAHHbIM B HACTOSLLEM
JOKyMeHTe chopmynam, unm nx papmaneBTUYEeCKn NpuemMnemMble Conu, rae Kaxaas nepemeHHas
ABNAETCS TAKOW, KaK ONPEeAEeneHo N ONUCaHo B 4aHHOM AOKYMEHTE.

[0011] CornacHo HekoTOpbIM BapuaHTaMm peanu3auyMm B HaCTOsAWEM U306peTeHun

npeanoxeHo coegnHeHne copmynsi |:

R2
R3
T

unun ero apmaueBTUYECKN NpUemnemMas conb, rae:

Konbuo A npeacraBnsaeT cobon peHnn unm 5-6-uneHHoe retepoapunbHoOe KOnbLO, CoaepKallee
1-3 atoma asoTa;

T npeacraeBnsetr cobon AByXBaneHTHbI dparMeHT, BbIOpaHHbIn K3 -N(R)-, -O-, -S-
, =S(0O)-, -SO32-, -C(8)-, -Si(R*)z2-, -P(R%)-, -P(O)2-, nnn 4ByxXBaneHTHY HACLILLEHHYIO MPSMYHO
UNn pasBeTBMEHHYIO 1-3-UNEeHHYI0 YrmeBOAOPOAHYIO LUenb, F4e YrneBojopofHas Lenb
Heobsi3aTenbHO 3amMmeLLeHa okco unm -OR;

Kaxablh R HesaBucumo npeacraesnsieT cobon BOAOPOA UM HeOBA3aTENbHO 3aMeLLeHHbIN Ci.s
anudaTnyecknin pparmMeHT, Unu:

ABe rpynnbl R Ha O4HOM 1 TOM & aTOMe as3oTa BMECTe C aTOMOM asoTa obpasylT 3-7-
UNeHHOEe HAaCbIWEHHOEe WMM YacTUYHO HEHACbIWEHHOE TFeTepPOLUKNNYECKOe KOmbLO,

cogepxauiee 1-3 retepoatoma, BbIGpaHHbIX U3 a30Ta, KUCNOpoga Unmn cepbi;



R? npepcraBnsier cobon BOAOPOA WNU Heobsi3aTenbHO 3aMelleHHbln Cig anudaTUyecKkum
dhparmeHT;

R' npeacraenseTt cobon -R unu -(CHy),RX;

p npeacrasnsaeTt cobon 0, 1, 2 nnu 3;

R* npeacrasnsieT cobonn —CN, -NO;, ranoreh, -OR, -SR, -N(R)2, -C(O)N(R)2, -C(O)OR, -C(O)R, -
N(R)C(O)R, -SO2N(R)2 nnu —N(R)SO;

R? npepcraensetr cobon ranoreH, -CN, -SRY, -S(O)RY, -SO2RY, -OSO;RY, -OC(O)RY nnn -
OP(0)20RY,;

kaxgbin RY HesaBucMmoO BbIOpaH M3 HeobsAsaTenbHO 3amelyeHHoro Cis anudaTuyecKkoro
dhparmeHTa unm Heobs3aTeNbHO 3aMeLLEeHHOro heHuna;

R® npepcraBnser coboll BOAOPOA, HeobsA3aTenbHO 3amelleHHbln Cig  anudaTnyecKkni
dparmeHT, —CN, -NO,, ranoreH, -OR, -N(R)2, -C(O)N(R)2, -C(O)OR, -Cy, -C(O)N(R)-Cy, -
C(O)-Cy, -O-Cy, -O-(CH2)n-Cy, -(CH2)s-O-Cy, -N(R)-Cy, -N(R)-(CH2),-Cy, -(CH2)s-N(R)-Cy
unu -(CH2)m-Cy;

Kaxabli R* HesaBncMMO npegcraBnseT cobon Bogopos, -OR, Ci.s anndatuyecknin parmeHT,
deHnn unu 5-6-uneHHOe reTepoapunbHoOe KomnbLO, cogepxauee 1-3 rertepoaroma,
He3aBUCUMO BblBpaHHbIX N3 a30Ta, KUCNopoga N Cepbl;

kaxabin R5 HesaBucumo npeacraensaeTt cobon -OR, Cis anudpatuueckun pparmeHT, beHnn nnm
5-6-uneHHoe reTepoapunbHOe KONnbLOo, coaepxawee 1-3 rerepoaroma, He3aBUCUMO
BbIGpaHHbIX U3 a30Ta, KUCIopoaa U Cepbl;

Kaxablil U3 M N N HE3ABUCUMO NpeacTaenseT cobon 0-4; n

kaxabin Cy He3aBUCUMO npeacTaBnsieT cobon HeobssaTenbHO 3aMeELLeHHOE KOmbLo,
BblOpaHHoe 13  3-9-4neHHOro  HAacbIWEHHOT0  WAM  YacCTUYHO  HEHAaCbILEHHOro
MOHOLIMKITNYECKOro KapBoLUKNMYECKOro KonbLa, 3-9-4neHHOro HacbIWEHHOro Unu YacTuyHo
HEHAacCbILWEHHOTO MOHOLMKIMYECKOr0 reTepoLMKIIMYECKOro Kombua, coaepxawero 1-3
reTepoaTroma, He3aBNCUMO BbIOpaHHbIX 13 a30Ta, KUCNopoaa u cepbl, cheHnna, 5-6-4neHHoro
reTepoapunbHOro Kombla, cogepxawero 1-3 retepoaTtoma, He3aBUCUMO BbIOpaHHbIX U3
asoTa, Kucnopoga n cepbl, 7-12-4neHHOro HacCbIWEHHOrO MM YacTUYHO HEHACbILEHHOro
KOHAEHCMPOBAHHOIO MM MOCTUKOBOIO BULMKNMYECKOro kKapOoLUKNIMYecKoro KonbLa, unm 7-
12-4ynNeHHOro HAacbILEHHOTO WM YacTUYHO HEHACbIWEHHOr0 KOHAEHCUPOBAHHOTO UNU
MOCTMKOBOrO  BUUMKNMYECKOr0  reTepoLMKIIUYECcKOro  Kombua, cogepxawero  1-3

reTepoaTtoma, He3aBNCMMO BbiGpaHHbIX U3 a30Ta, KUCMopoga U Cepbl.

2. CoeduHeHuUs1 U onpedesieHUsI:



[0012] CoeauHeHWs cornacHoO HaCTOsLEMY N30BPETEHMIO BKIIOYAOT COEAMHEHNS, B LIENOM
ONNCaHHblE BbilE W AOMOMHWTENBHO NPOUNMNIOCTPUPOBAHHbIE Knaccamu, MoAknaccamu u
BUAAMU, PACKPbITbIMW B HACTOSLWEM JOKYMeHTe. B HacToswem JOoKkyMeHTe, eCnu He ykasaHo
WHOE, NPUMEHSAIOTCA cnejylowmne onpegeneHud. [ns uenen Hactoswero unsobpeTeHns
XUMUNYECKNE 3reMEeHTbl MAEHTUMDULMPYIOTCA B COOTBETCTBUM C Mepuogudeckon tabnuuen
anemeHToB B Bepcum CAS, cm. Handbook of Chemistry n Physics, 75" Ed. [JononHutenbHo
obLme NprHYMnbl OPraHNYeCcKon XMmmnmn onncanbl B kHurax «Organic Chemistry», Thomas Sorrell,
University Science Books, Sausalito: 1999 n «March’s Advanced Organic Chemistry», 5t Ed.,
Ed.. Smith, M.B. & March, J., John Wiley & Sons, New York: 2001, nonHoe cogep»xxaHne KOTOpbIX
BKITHOUEHO B HACTOALLMIN TEKCT NOCPEACTBOM CChINKU.

[0013] TepmuH «anudaTtuyeckuny unn «anudatuyeckas rpynna» B HaCTOALLEM JOKYMEHTE
obo3HavaeT npsAmMylo (T.€., HEpas3BETBMEHHYK) WNAN Pa3BETBNEHHYIO, 3aMELLEHHYI  WUin
He3aMeLLEHHYIO YrneBOAOPOAHYIO Lenb, KOTOpas SBMSAETCA MOMHOCTbIO HACHILEHHOW WK
COAEPXMNT OANH UNun 6onee HeHacbILWEHHbIX Y4aCTKOB, UMM MOHOLMKINYECKNIN YINEBOA0POS Unn
BULMKNNYECKNIA YINEBOAOPOS, KOTOPBIA SBMNAETCA MOMHOCTbIO HACHILEHHBIM UMM COAEPXKNT
OAVH unun 6onee HeHacCbIWEHHbIX YYaCTKOB, HO KOTOPbIN HE SIBNSIETCA apoMaTtuyeckum (Takke
Ha3blBaeMbIN B HacTosILLEM TekcTa «kapOoumnKnom», «KapOOLMKNNYECKMY,
«UuknoannhaTtMyeckumM» WUnM «UUKNoankumnomy»), ¢ €4UHCTBEHHON TOYKOW MPUCOEAUHEHUS K
ocTtanbHon monekyne. Ecnn He ykasaHoO uWHoe, anudatnyeckume rpynnbl cogepxart 1-6
anudpatnyecknx atomoB yrnepoga. CornacHo HeKOTOpbIM — BapuaHTam  peanusayum
anndhatudeckue rpynnbl cogepxar 1-5 anudartnuecknx atomoB yrnepoga. CornacHo gpyrum
BapuaHTam peanusaynm anudatnyeckmne rpynnbl cogepxart 1-4 anudatmyeckmx artoma
yrnepoga. CornacHo Apyrmm BapuaHTam peanu3aynn anudartumyeckme rpynnbl cogepxat 1-3
anudaTnyecknx aToMoB Yrnepoaa, a B JanbHeNWwmnx BapnaHTax peanusayumn anudartuyeckue
rpynnbl coaepxat 1-2 anudaTtmyecknx atomoB yrnepoga. CornacHoO HEKOTOPbIM BapuaHTam
peanusauyum <«kapboumknuueckun» (Mnu <«UuknoannaTUIeCcKniny, WM <«KapoouMKn», unu
KUUKMOAanKun») OTHOCMTCA K MoHouuknuyeckomy Cs-Cg yrmeBoAoOpoAy, KOTOPbIN SBNAETCH
MOMHOCTbIO HACLIWEHHBIM UMW COAEPXUT OAMH unn OGonee HeHAacbIWEHHbIX YYacTKOB, HO
KOTOPbIA He SABMSIETCS apoOMaTUYECKUM, C €4UHCTBEHHON TOYKON NMPUCOEANHEHUS K OCTarbHOM
monekyne. [logxogdwume anudatvyeckme rpynnbl  BKMAOYAOT  Creaylolme, HO  He
OrPaHWYMBAIOTCA WMMWU: NPSAMbIE UMW Pa3BETBMEHHbIE, 3aMELLEHHbIE WUNN He3aMelleHHble
ankunbHble, ankeHWUrbHbIE, anKWHUMbHbIE TPYMMbl U X TMOPUAbI, Takne Kak (LMKnoankumn)anku,

(yuknoankeHun)ankun nnn (LUKNoanknn)ankeHun.



[0014] B Hacroswem JOKYMEHTE TEPMMH «MOCTMKOBas BuLMKnuyeckas» OTHOCUTCH K nobon
OvUMKnnyeckon cucreme konel, T.e. K KapOOUMKIIMYECKOW UMM  FETEPOLMKITNYECKON,
HAaCbILWEHHOW UMW YaCTMYHO HEHACbLIWEHHON CUCTEME, COAepXallen N0 MEHbLUEN Mepe OAWH
mMocTuk. CornacHo onpegeneHuto NKOMAK «mocTuk» npeacrasnsiet cobon HepasBETBNEHHYHO
LEenoYKy aToOMOB, UMM aTOM, UM BanNeHTHYIO CBA3b, COEAMHSAIOLLYIO ABa Yy3NOBblX aToMa, rae
«y3ITOBOWN aToM» npencTaBnseT cobonm aToM CKeneTa CUCTEMbI Konew, KOTOPbI CBA3aH C TPEMS
unu GOMbWMM YMCNIOM APYrMX aToMOB ckeneta (3a uckniveHnem Bogopoga). CormacHo
HEeKOTOpbIM BapuaHTam peanusagyum MoCTUKoBas buumknuyeckas rpynna BknoyaeT 7-12 aTomoB
konbua n 0-4 retepoatoma, He3aBMCMMO BbiOpaHHbIE M3 a30Ta, KUCNopoga u cepbl. Takune
MOCTMKOBbIE BULMKNNYECKNE rPYMMbl XOPOLUO N3BECTHbI B AaHHOW 06nacTy 1 BKIHOYAKOT Fpynnbl,
NpUBELEHHbIE HIDKE, MPUYEM KadKkaas rpynna npucoejuHeHa K ocTtanbHOW Monekyne no nodomy
aToMmy yrnepoja unu asoTa, KOTOpbli MOXeT ObiTb 3amelleHHbIM. Ecnn He yka3aHo uHoe,
MOCTMKOBasi BuumMKnunyeckas rpynna HeobsisaTenbHO COAEPXKNT O4UH nnn 6onee samecTuTenen,
ONMCaHHbIX AN anudatnyeckmx rpynn. JononHUTENbHO UMK B KAYECTBE anbTepHaTMBbI N060N
a30T MOCTMKOBOW TIpPynnbl, KOTOPbIA MOXET OblTb 3aMelleH, Heobs3aTenbHO COAEPXUT

samecrtutenu. Mpumepbl MOCTUKOBbLIX BULMKIOB BKIHOUAKOT:

b b B Ao B
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[0015] TepmuH «HU3WWIA anknn» OTHOCUTCHA K Ci.4 NPSMOW UMW Pa3BETBMNEHHOW anKUNbHON
rpynne. MNpumepamu rpynn HASLINX ankunos SBNAOTCA METWM, 3TUM, Nponur, nsonponun, 6ytun,
n3obytun n TpeT-6yTun.
[0016] TepmuH «HW3WWNA ranoreHankun» OoTHocuTca K Cig4 NPSMOW UMW Pa3BETBNEHHON
ankMnbHOW rpynne, KoTopasi COAEPXKWT B KayeCTBE 3amecTuTenen oguH unu 6onee atomoB
ranoreHa.
[0017] TepmuH «retepoatom» obosHauaeT oauH unu Gonee M3 KMCnNopoga, Cepbl, asoTa,
docchopa N KpemHusa (Bkroyas nobylo OKMCNEHHYD ¢opmMy asoTa, cepbl, docdopa unu
KPEMHWS, KBaTEPHU3NPOBAHHYIO popmMy MobOro OCHOBHOrO a3oTa; a3oT reTepoLMKINYEecKoro
KonbLa, KOTOPbIN MOXET coaepxaTb 3amectuTtenb, Hanpumep, N (kak B 3,4-gurngpo-2H-
nupponune), NH (kak B nupponuanHune) unm NR* (kak B N-3ameLLeHHOM NupponuguHnne)).
[0018] TepmnH <«HEHaCbIWEHHbIN», B HACTOSEM J[OKyMeHTe OOO3HauaeT, 4TO AaHHbIn
dparmeHT cogepuT OAUH U 6onee HeHaChILLEHHbIX Y4acTKOB.
[0019] B Hacroswem gokymeHTe TepMuH «aByxBaneHTHas Ci.g (Mnn Ci.g) HacbIWEHHAs unu
HeHacbllWeHHasa, npsMas WnM pasBeTBrEeHHas YrneBOAOPOAHAs Lenb» OTHOCUTCH K
ABYXBaneHTHON Lenu arnkuneHa, ankeHuneHa W ankMHUNEeHa, SBhsoWencs npsamMon unm
pasBeTBMNEHHOW, COOTBETCTBYIOLLEN NPUBEAEHHOMY B HACTOSALLEM AOKYMEHTE ONpeseneHmio.
[0020] TepmuH «ankuneH» OTHOCUTCA K ABYXBaNEeHTHOW ankunbHou rpynne. «Llenb
ankuneHay» npeacraenseT cobon nonuMeTuneHoByto rpynny, T.e. -(CHz)n-, rae n npeacraenseT
coboin NonoXmnTenbHoe Lenon Ynucno, npeanouTntensHo ot 1 406,011 404,01 1840 3, 0T 1 80
2 nnn oT 2 o 3. 3amelleHHas Luenb ankuneHa npeacraenseT cobon NnonMmMeTUNeHoBYO rpynny,
B KOTOpPOW oOAauvH unu Oonee aTOMOB BOAOPOAA B METUMEHE 3aMEHEHO 3amecTUTenem.
Moaxoaawme 3amecTUTENU BKMOYAKOT 3aMECTUTENWN, ONUCAHHbIE HWXKE ANS 3aMeLleHHON
anudaTnyecKkon rpynnebil.
[0021] TepmuH «ankeHUnNeH» OTHOCUTCA K [ABYXBaNE€HTHOW ankeHWnbHOW rpynne.
3amelleHHaa ankeHuneHosasd LUenb MpeacTaBnseTr cobol MONMMMETUNEHOBYIO rpynny,
COAepXaLlyto MO MeEHbLUEN Mepe OAHY ABOWHYHO CBSi3b, B KOTOPOW OAWH nnu Gonee atomoB
BOAOPOAA 3aMeHeHO 3amectutenem. [logxogsawime 3amecTUTENM BKMOYAKT 3amecTuTenu,
OMNCaHHbIE HIMKE ANSA 3aMeLLeHHON anndaTnyeckon rpynnbl.
[0022] B HacToswem JOKYMEHTE TEPMUH KLMKNOMPOMNUMEHNN» OTHOCUTCS K ABYXBaNeHTHON
SN
LMKNONPONUIBHON rpynne CneayoLwen CTpyKTypbl: K i

[0023] TepmwuH «ranoreH» o6osHavaet F, Cl, Brunu I.



[0024] TepmuH «apwn», WUCMNONb3yeMbI OTAENbHO WNU Kak 4acTb Oonee AMWMHHOro
dparmMeHTa, Kak B «apankun», «apankokCu» WU  «apWUMoKCUanKkum», OTHOCUTCH K
MOHOLMKITUYECKON MM OMUMKITMYECKON CUCTEME KOMeL, coeplkallen B Lenom oT nATU 40
NATHAALUATA aTOMOB B KOmMbLAx, rge no MeHblUeld Mepe OAHO KOMbLO B CUCTEME SBNAETCH
apoMaTn4YecKMM 1 Npu 3TOM KaXAoe KOMbLO B CUCTEME COAEPXMT OT 3 fO 7 aTOMOB KOnbLa.
TepMuH «apun» MOXET UCMOMNb30BaTbCH B3aMMO3aMEHSEMO C TEPMUHOM «apUbHOE KOMbLIO».
CornacHo HeKOTOpbIM BapyaHTam peanu3aynm HacTOALWEero n3obpeTeHns «apun» OTHOCUTCH K
apomMaTtunyeckon cucteme korey (Mpumepbl Takmx rpynn BKNoYaT deHun, budennn, HadpTmn,
aHTpauun u T.n), KOTOpble MOryT HeCTun ogunH unu Gonee 3amectutenen. Takke B 00bem
TEpPMMHA «apun» B HACTOSALLLEM A OKYMEHTE BKITIOUEHA rpynna, B KOTOPOW apoMaTnyeCckoe KomnbLo
KOHAEHCMPOBAHO C OA4HUM UK 60MbLIMM YACNOM HEAPOMAaTUYECKUX KOMNeL, Takmx Kak UHAaHWM,
dbTanumuann, HaTUMUANN, DEHAHTPUAUHUIT UK TETParnapoHadd T 1 T.0.

[0025] TepmuHbl «reTepoapun» n «retepoap-», UCMONb3yeMbli OTAENbHO UMW Kak 4acTb
bonee ANUHHOrO dparMeHTa, Hanpumep, <«reTepoapankuna» unmM «reTepoapankokcu»,
OTHOCUTCS K rpynne, coaepxaien ot 5 go 10 atoMmoB KonbLa, npeanoytTuTensHo 5, 6 nnn 9
aTomMOB Kkonbua; Bkntovatowen 6, 10 unu 14 T 3NeKTPOHOB, pacnpeieneHHbiX No KomnbLy; u
BKMOYaloLen, B AONONHEHNE K aTOMaM yrrnepoja OoT OAHOro A0 NSATWU reTepoaTtomMoB. TepmMuH
«reTepoaTtomM» OTHOCWUTCA K a3oTy, KUCMOPOAY WNWN cepe, U BKIIOYAET NoOble OKUCNEHHbIE
chopmMbl asoTa Unu cepbl K Nobble KBAaTEPHU3NPOBaHHbIE hOPMbl OCHOBHOIO asota. [Mpumepsbl
reTepoapunbHbIX FPYNMn BKNHOYAKOT TUeHUN, dypaHun, nNUppPonum, UMUAA3OoNUM, nupasonu,
Tpuasonun, TEeTpasonun, OKCa3onus, W30KCa3onum, OKCaguasonun, TUasonun, U3oTuasonun,
TUaamnasonun, NMPUAUN, NUPUAA3UHWN, NMUPUMULUHWN, MUPASUHWUI, WHAOMWU3VUHWUM, MYPUHWUI,
HapTUPUANHUN N NTEPUAUHUN. TEPMUHBbI «TETEPOAPUN» W «reTepoap-» B HAaCTOSILLEM
JOKYMEHTE TakKe BKIMIOUaloT FPYnnbl, C KOTOPbIX rETEPOAPOMATUHECKOE KOMbLIO KOHAEHCUPOBAHO
C OAHUM unU 60MbLUMM YUCNOM apUIbHbIX, LUKNOoanudaTUYeCcKux WnuM reTepoLuKnnyYecKnx
Koney, MpWYeM pajukan unm Toyka NPUCOEAMHEHNS HaXOAWUTCA Ha reTepoapoMaTUYeCKOM
konbue. [Mpumepbl rpynn BKAOYAKOT WUHAONWM, M3ouHgonun, GeHs3oTueHun, 6eHsodypaHun,
anbeHsodypaHun, wuHaasonun, 6eH3aumugasonun, OeH3TUAa3omnum, XWHOMUM, W3OXUHOMWUM,
UUHHONMUHUA, DTanusvHUN, XWHA3OMUHWM, XUHOKCanuHun, 4H-xyHonusmHun, kap6asonwun,
akpuauHun, deHasnHun, heHoTMasnHUM, heHOKCa3NHNM, TeTparngpoOXnHONUHNM,
TETPArnapoON3OXMHONNHUN 1 nupuao[2,3-b]-1,4-okcasnH-3(4H)-oH. eTepoapunbHas rpynna
MOXeT OblTb MOHO- WUNM OULMKNNYECKOW. TEPMUH «FETEPOapUn» MOXET MWCMONb30BaTbCS
B3aMMO3aMEHSAEMO C TEPMUHAMN KFE€TEPOAPUITbHOE KOMbLIO», «reTepoapunbHas rpynna» vunm

«reTepoapomMaTuyeckuiny, npuyem nobol M3 3ITUX TEPMUHOB BKMIOYAET KOnblLa, KOTOpble



HeobsA3aTenbHO coAaepXaT 3amecTUTenun. TepMUMH «reTepoapankuny OTHOCUTCS K nobon
ankunbHOW rpynne, COAepKallerd B KayeCTBe 3aMecTUTEns retepoapur, r4e ankunbHas u
retepoapunbHag 4acTy HE3aBNCUMO 1 HEOBA3aTENbHO MOTYT COAEpPXaTb 3aMeCTUTENN.

[0026] B HacTosWeM  AOKYMEHTE  TEPMWUHbI «reTepoLmKIT, «reTepoLnKnu»,
«rETEPOLMKNMNYECKNA  pagukan» N «eTEPOLUMKINYECKOE  KOMbLO»  WUCMONb3YTCS
B3aMMO3aMEHSAEMO N OTHOCATCH K CTabunbHOMY 5-7-4ynieHHOMY MOHOUMKInYeckomy mnu 7-10-
uneHHoMy BMLIMKNNYECKOMY reTepOoLMKNNYECKOMY PparMeHTy, KOTOPbIN SBNAETCA HACbILLEHHbIM
UNN YaCTUYHO HEHACHILWEHHBIM W COAEPXWT, B AOMOSNHEHWE K aToMam Yyrnepoaa, OAUH Wnu
fonee, npeanoYTUTENbHO OT OAHOrO AO YeTbipeX TreTepoatoMoB, B COOTBETCTBUM C
NpvBEeAEeHHbIM BbiLLe onpeaeneHnem. [pu ncnonb3oBaHUM NPUMEHUTENBHO K aTOMy KOnbLa B
reTepouunkne TepMWMH «as3oT» BKMOYaeT 3aMelleHHbln as3oT. B kauectBe npumepa, B
HaCbILWEHHOM WNU 4acCTUYHO HEeHacbIWEeHHOM Konbuo, cogepxawem 0-3 retepoaToma,
BbIOpaHHbIX U3 KMCMopoga, Cepbl UNM as3oTa, asoT MOXeT npegcraBnaTe cobon N (kak B 3,4-
anrngpo-2H-nnpponnne), NH (kak B nupponuanHune) wmnm *NR (kak B N-3ameLlleHHOMm
NMPPONUANHUIE).

[0027] T[eTepouuknuyeckoe KOMbLO MOXET ObiTb CBSA3AHO CO CBOEW OGOKOBOW rpynnon no
nobomy retepoaTomy Uy atomy yrnepoga, npu ycroBum, Yto 3T1o obecneumBaeT cTabunbHyio
CTPYKTYpPY, 1 ntoOol aTom KombLa MOXET Heoba3aTenNbHO cogepxaTtb 3amectTutenn. lMpumepsl
TakuX HaCbIWEHHbIX UMM YaCTUYHO HEHACBILLEHHbIX FETEPOLUKINYECKNX PaAMKaroB BKMHOYAOT
TeTparngpodypaHun, TeTparnapoTMOMEHNN MNUPPONUAUHWN, MNUNEPUAUHUN, NUPPOINHMUI,
TETPArngpPOXNHOMUHUM, TETParngpon3oOXMHONNHNAN, AeKarngpoXUHOMNMHUIT, OKCa3oNUAUHWI,
nunepasvHun,  AWOKCaHWM,  AWOKCONaHWn, AUaseneHwun, OKCa3eneHun, TuaseneHun,
MOPONMHMN n XUHYKUAUHUI. TepMUHbI «reTEPOLUKN», «reTepouuKnnny,
KreTEePOLUKNMYECKOE KONbLIO», KreTePOLMKINYECKAs rpynna», «reTepoLUKNNYEcKnn pparmeHT»
N «reTepOoLUKITUYECKAA PaaUKany» UCMOMb3YIOTCA B HACTOSALLEM JOKYMEHTE B3aMMO3aMeEHSIEMO,
N BKMIOYAIOT TaKkKe rpynnbl, B KOTOPbIX FETEPOLMKINYECKOE KOMbLO KOHAEHCUPOBAHO C OAHUM
unn OGonee apunbHbIX, FETEPOAPWUNbHBLIX WNU UuknoanndaTnyeckmx Komel, Takux Kak
WHAONUHWA, 3H-MHAONUN, XPOMaHWN, PEHAHTPUAUHUNA WU TETPArugpPOXUHOMNUHWM, NPUYEM
pagukan uMnyM  TOYKA NPUCOEAWHEHWS HaxOAUTCA Ha TeTEepoLUMKIIMYECKOM  KOrbLe.
leTepoumknnyeckass rpynna MOXeT OblTb  MOHO- unuM  Ouguknuuyeckon. TepmuH
«reTEPOUMKNNNANKUITY OTHOCUTCS K MoBON ankunbHOW Tpynne, COAEepXallel B KayecTBe
3aMecTUTeNnd reTepouUMKnWM, TAEe ankunbHas W reTepouUKIMYEcKas 4acTu HEe3aBUCUMO WU

Heobs3aTenbHO coaepxar 3aMeCcTuTenn.
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[0028] B Hactosuwem p[OKyMEHTE TEPMUH «YaCTUYHO HEHACHIWEHHbIN» OTHOCUTCA K
KOMbLEBOMY PparmMeHTy, KOTOPbIN COAEPXUT MO MEHbLUEN Mepe OAHY ABOWHYI CBHA3b MMM
TPOUHYIO CBA3b. [lonaraloT, YTO TEPMUH «4aCTUYHO HEHACbILWEHHbIN» OXBaTbiBAET KOmnbLa C
HECKONMbKAMW HEHACBILEHHbIMW Y4aCTKaMu, HO HEe BKIIOYAET apurbHbIE UNU reTepoapurbHble
parMeHTbl, COOTBETCTBYIOLLNE NPUBEAEHHOMY B HACTOSILLEM AOKYMEHTE ONpeaeneHmio.

[0029] B cooTBeTCcTBUM C NPUBEAEHHLIM B HACTOSALLEM AOKYMEHTE OMUCAHWEM COeAMNHEHUA
COrnacHoO HacrodwemMy Wn300peTeHN0 MOryT CoAepXaTb «Heobs3aTenbHO 3aMeLleHHble»
(«Heobsa3aTeNbHO coaepXaline 3amecTuTenmny) parMmeHTbl. B LenomM TEpMUH «3ameLLeHHbIAY
(«cogepxawmin  3amectutenb(n)»), BHE 3aBUCUMOCTM OT TOro, CTOUT nNepes HUM
«HeobsA3aTenbHO» NN HET, O3HAYaeT, YTO OAMH unu 6onee atoMoB BOAOpoLa 0603HAUYEHHOro
parmeHTa 3amMeHeHbl NOAXOAALLUMN 3aMeCTUTENSAMU. «3aMELLEHHbIN» MPUMEHUM K OLHOMY

nnu GonbLUemMy YNCny aTOMOB BOAOPOAA, KOTOPbIE NGO NnokasaHbl B SBHOM BUAE, NGO JOSKHbI

x
_R1
MPUCYTCTBOBAaTb, UCXOAA U3 CTPYKTYpbI (Hanpumep, Z OTHOCWTCS MO MEHbLUEN Mepe K
NH
R1 /R'l
_R1
N OTHOCMWTCS NO MEHbLLEN Me R! R
; pe K )
NH
unu R'. Ecru He YKasaHoO WHOE «Heobs3aTeNnbHO 3aMELLEHHas» rpynna MOXeT

coagepxaTb MNOAXOAALMA 3aMECTUTENb B KaXKAOM MOMOXEHUW TPynnbl, NOAXOASAWEM ANS
3aMeLleHns, U B cnyyae ecnv Oonblle OAHOrO NOMOXEHUS B KakON-NnboO LaHHOW CTPYKType
MOIyT cogepxaTb Oonblie OAHOro 3aMecTuTensi, BbIOpPaHHbIX W3 YKa3aHHOW rpymnnbl,
3aMeCTUTENN B K&XKAOM MOMOXEHUU MOryT ObiTb nnbo oauMHakoBbiMKU, NUBO pasHbIMU.
KomGuHaumm 3amecTutenen, NpesyCMOTPEHHbIE HacToALWMUM n3obpeTeHnem B
npeanoytTuTeNbHOM BapuaHTe obecneunBaloT obpasoBaHue CTabunbHbIX UMW BO3MOXHBIX C
XUMWUYECKON TOUKM 3PEHUSI COEAUHEHNA. TEPMUH «CTabUMbHbIN» B HACTOSLLEM AOKYMEHTE
OTHOCUTCSH K COEAMHEHUSM, KOTOPbIE HE NPETEPNEBAIOT CYLLECTBEHHBIX UBMEHEHWUI B YCNOBUAX
ANA NX MNONYyYEHUH, JETEKTUPOBAHMSA W, COrMAacHO HEKOTOPbIM BapuaHTam peanusauuu,
BblAEMNEHNS, OYNCTKM U NPUMEHEHUSA ANSA peanv3ayumn ogHOro unu 6onbLIero Yncna packpbiTbiX
B HACTOALLEM A OKYMEHTE Ha3Ha4YeHN.

[0030] Mopxoasilme OAHOBANEHTHbIE 3aMECTUTENM Ha aToOMe Yrnepoaa, KOTOPbIN MOXET

COAEpXaTb 3amMeCcTUTenn, «HeoBA3aTENbHO 3aMELLLEHHON TPYNMbl» HE3AaBUCUMO NPELCTaBNA0T
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cobon ranoreH; -(CH2)0.4R®; -(CH2)0-4OR?; -O(CH2)0.4R°, -O-(CH2)0-4C(O)OR?; -(CH2)0.4CH(OR®)z;
-(CH2)0-4SR®; -(CH2)o-4Ph, KOTOpbIN MOXET copgepxatb B kadyectBe 3amectutens R°; -(CHz)o.
4O(CH>)o.1Ph koTOpPBIN MOXET copepxaTb B kayectBe 3amectutensa R°; -CH=CHPh, kotopbin
MOXeT cogepxaTb B kadectee 3amectutens R°; -(CH2)o.4O(CH2)o.1-nupnann, KOTOPbIA MOXET
coaepxaTb B kauectse 3amectutend R°; -NOo; -CN; -Ns; -(CH2)0.aN(R°)2; -(CH2)0.4aN(R°)C(O)R®;
-N(R°)C(S)R®;,  -(CH2)0aN(R°)C(O)NR?2;  -N(R°)C(S)NR®2;  -(CH2)0aN(R°)C(O)OR°®; -
N(R°)N(R°)C(O)R®; -N(R°)N(R°)C(O)NR®2; -N(R°)N(R°)C(O)OR?; -(CH2)o4C(O)R?;, -C(S)R®; -
(CH2)0.4C(O)OR?; -(CH2)04C(O)SR?; -(CH2)0-4C(O)OSIR?s; -(CH2)0-4OC(O)R?; -OC(O)(CH2)0-4SR-
, SC(S)SR?’; -(CH2)0-4SC(O)R?; -(CH2)04C(O)NR?®,; -C(S)NR°®2; -C(S)SR°; -SC(S)SR°, -(CHz)o-
4OC(O)NR®;; -C(O)N(OR®)R®; -C(O)C(O)R?®; -C(O)CH2C(O)R®; -C(NOR°®)R?; -(CH2)0.4SSR®; -
(CH2)0.4S(0)2R°;  -(CH2)0.4S(0)20R?;  -(CH2)0.40S(0)2R°; -S(0)2NR°;;  -(CH2)0.4S(O)R°; -
N(R?)S(0)2NR?; -N(R°)S(0)2R?; -N(OR°)R®; -C(NH)NR?; -P(0)2R°; -P(O)R%; -OP(O)R®%; -
OP(O)(OR®)2; SiR®3; -(C1.4 npsimMon unn passeTBneHHbIn ankuner)O-N(R°)z; nnn -(Cq.4 npsmon
unun paseeTBneHHbln anknneH)C(O)O-N(R®)2, rae kaxabin R° MOXET cogepxaTb 3aMecTuTenn B
COOTBETCTBMM C MNPUBEAEHHbIM HUXE OMpefeneHneM W He3aBMCMMO NpeacTaBnseT cobon
Bogopos, Ciesanudatuueckyto  rpynny, -CHoPh, -O(CH.)o.1Ph, -CH:-(5-6-uneHHoe
reTepoapunbHoe KombLo) unn 5-6-uneHHOe HacbIWEHHOEe, YaCTUYHO HEHACLIWEHHOE wunu
apunbHoe Konbuo, BKniovalowee 0-4 reTepoatoma, He3aBUCUMO BbiOpaHHble M3 asoTa,
KACrnopoaa W Ccepbl, WNW, BHE 3aBUCMMOCTU OT NPUBEAEHHOTO Bble OMNpPeAeneHusl, ABa
He3aBUCUMbIX R°, BMECTE C HAXOASALMNMUNCSH MEXAY HUMW aTOMOM Unn atomamu, obpasytoTt 3-12-
UNEeHHOe HaCbIWEHHOE, YacCTUYHO HEHACLIWEHHOE WNN apuibHOE MOHOLMKINYECKOE WK
ouyuknuueckoe komnbuo, cogepxawiee 0-4 reTepoatoma, He3aBUCUMO BblOpaHHble M3 asoTa,
KNCNOpoAa 1 Cepbl, KOTOPOE MOXET COAEPKaTb 3aMECTUTENN B COOTBETCTBMMN C NPUBEAEHHBIM
HKe onpeaeneHnem.

[0031] Moaxopsawme ogHOBanNEHTHbIE 3amecTuteny Ha R° (unu konbLo o6pa3oBaHHOE ABYMS
He3aBMCUMbIMM R° BMecTe C HaxoAsWMMUCA MeXAY HUMMK aTtomMamu) He3aBUCUMO
npeacraensoT cobon ranoreH, -(CH2)o-2R®, -(ranoR®), -(CH2)o20H, -(CH2)020R®, -(CHba)o-
2CH(OR?®),; -O(ranoR®), -CN, -N3, -(CH2)0-2C(O)R?®, -(CH2)0.2C(O)OH, -(CH2)0-2C(O)OR®, -(CHa)o-
2SR®, -(CH2)02SH, -(CH2)0-2NHa, -(CH2)02NHR?®, -(CH2)02NR®2, -NO;, -SiR®3, -OSiR*®3, -C(O)SR*,
-(C1.4 npsAmon unn pasBeTBneHHbIN ankuneH)C(O)OR®, nnn -SSR® npunuem kaxabii R® He
COAEPXKMUT 3aMECTUTENEN, UMK, B CINyYasix KOrAa Nepes HUM CTOUT «ranoy» COAEPXKUT B KayecTBe
3aMecTuTenen TONMbKO OAMH wnn 6Gonee ranoreHoB, W He3aBUCMMO BbiOpaH u3 Ci.

4 anndatuyeckon rpynnel, -CH2Ph, -O(CHa)o.1Ph nnn 5-6-4neHHOro HacbILWEHHOrO, YacTUYHO
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HEHAacCbILWEHHOTO WNU apunbHOro Kombua, Bkmovawwero 0-4 retepoatoma, He3aBMCUMO
BbiOpaHHblE M3 a30Ta, kucrnopoga n cepbl. [loaxoaswmne AByXBaneHTHble 3aMeCTUTENU Ha
HacblLWeHHOM aTomMe yriepoga B R° skntovatotT =O n =S.

[0032] TlMogxoaswme [BYXBaneHTHble pagukanbl Ha HacbIWEHHOM aroMme yrnepoga
«HeobsA3aTenbHO 3aMeLleHHON» rpynnbl BKMoYarT crneayowme: =0 («okcoy), =S, =NNR’,
=NNHC(O)R’, =NNHC(O)OR’, =NNHS(O):R’", =NR’, =NOR’, -O(C(R"2))230- nnu -S(C(R’2))2-35-,
roe Kaxabldi HesaBmcMMO npucyTcteyowmin R™ BelOpaH u3 Bogopoaa, Ci.s anudaTnyeckon
rpynnbl, KOTOpas MOXET CojepxaTb 3amMeCTUTENnu B COOTBETCTBMU C MNPUBEAEHHbIM HUXE
onpegeneHnem, HesameleHHOro 5-6-UneHHoro HacbIWEHHOro, YaCTUYHO HEeHACILEHHOro unm
apunbHOro Kkombua, Bkntovatowero 0-4 retepoaroma, He3aBUCMMO BbibpaHHble K3 a30Ta,
kncnopoga u cepbl. [loaxopdlwme p[ByxBarneHTHble 3aMeCcTUTenu, KOTOpble CBA3aHbl C
CoCefHMMMN aToOMaMun Yrnepoaa, KOTopble MOryT COoAepXaTb 3amecTuTenu, B «Heobs3aTenbHO
3ameLyeHHony rpynne BknovatT: -O(CR2)230-, rae Kaxabli HE3aBUCMMO NPUCYTCTBYOLWMA R’
BblbpaH 13 Bogopoaa, Ci.s anndaTnyeckon rpynnbl, KOTOpasi MOXET COAEpXKaTb 3amMeCcTUTeNu B
COOTBETCTBUN C MPUBEAEHHBIM HWXKE ONpeAeneHnemM, Unu HesamelleHHOro 5-6-uneHHoro
HaCbILWEHHOro, YacTUYHO HEHACLIWEHHOrO WM  apunbHOro Konbua, BKhtovawowero 0-4
retepoaTtoma, He3aBMCMMO BblOpaHHbIE N3 a30Ta, KUCnopoga 1 cepbil.

[0033] Moaxoaswme 3amecTuTenn Ha anudaTnyeckon rpynne B R* BknovaroT ranoreH, -R®, -
(ranoR?®), -OH, -OR?®, -O(ranoR?®), -CN, -C(O)OH, -C(O)OR®, -NH,, -NHR®, -NR*®> nnu -NO,, rge
Kaxabln R® He coaepXuT 3amecTuTenen, unu, B Cnyvyasix Korga nepej HuUM CTOUT «ranoy
COAEPXUT B KayecTBEe 3aMeCTUTENen TONbko OAMH unu Gonee ranoreHoB, U He3aBUCUMO
npeacraenseTr cobon Ci.4 anncaTtudeckyto rpynny, -CHzPh, -O(CHa)o.1Ph, nnn 5-6-unenHoe
HaCbILWEHHOE, YaCTUYHO HEHACBILLEHHOE U apunbHOE KonbLO, BkNtovawLee 0-4 retepoaToma,
He3aBUCUMO BblbpaHHble 13 a30Ta, KUCNOPOAa 1 Cepbl.

[0034] Mopxoasilme 3amecTuTeNnM Ha asoTe, KOTopblid MOXET OblTb 3amelleH, B
«HeobsA3aTenbHO 3ameLLeHHony rpynne BkntodawT -RT, -NRT;, -C(O)RT, -C(O)ORT, -C(O)C(O)RT,
-C(O)CH2C(O)RT, -S(O)2RT, -S(0O)2NRT,, -C(S)NRT,, -C(NH)NRT, munu -N(RT)S(O)2RT; npuuem
kaxabin RT HesaBucumo npegcrasnsaeT cobon Bogopos, Ci.s anudarmyeckyto rpynny, Kotopas
MOXET COAepXaTb 3aMeCTUTENW B COOTBETCTBUM C MPUBEAEHHBIM HWXE ONpeaeneHnem,
HesamelleHHbln -OPh  unm  He3amelweHHoe  5-6-uneHHOe  HaCbIWEHHOE,  YacCTUYHO
HeHacbILWEeHHOe WNN apurnbHOe KonbLO, BkMovawwee 0-4 retepoatoma, HE3aBMCUMO
BblOpaHHble U3 a30Ta, KACMOPOAA W Cepbl, UMW, BHE 3aBMCUMOCTW OT MPUBELEHHOrO BbilUe
onpejeneHus;, 4Ba HE3aBUCUMO MPUCYTCTBYLOWMX RT BMecTe ¢ HaxoAAWMMUCA MEXAY HUMM

aToMOM WUNM aToMamy oOpasyloT Hes3aMelleHHOe 3-12-uneHHOEe HaCbIWEHHOE, YacCTUYHO



13

HEeHacbILLEHHOE NN apunbHOE MOHOLMKIMYECKoe 1y Guumknuueckoe konbLo, cogepxatlee 0-
4 reTepoaToma, HE3aBMCMMO BbiBGpaHHbIE U3 a30Ta, KUCMopoga 1 Cepbl.

[0035] Moaxogswme 3amecTutenn Ha anudaTtudeckon rpynne B RT  HesaBucumo
npeacraensaoT cobon ranoreH, -R*®, -(ranoR?®), -OH, -OR®, -O(ranoR?®), -CN, -C(O)OH, -C(O)OR?®,
-NH3, -NHR?®, -NR®;, unun -NOg, rae kaxabin R® He cogepXuT 3amecTutenen, unu, B cry4vasx
Korga nepea HUM CTOWUT «rano» COAEPXWUT B KAaYeCTBE 3aMeCTUTENEeN TONbKo oguH unn Gonee
ranoreHoB, N He3aBMCUMO npeacTaBnsaeT cobon Cq.4 anudaTtudeckyto rpynny, -CHzPh, -O(CHa)o-
1Ph, unn 5-6-uneHHOe HacbIWEeHHOe, 4YacTUYHO HEeHacbIWEeHHOEe WM apurbHOE KornbLo,
Bkrovatowee 0-4 retepoaroma, He3aBUCUMO BbiBpaHHbIE N3 a30Ta, KUCMOPOAa U Cepbl.

[0036] B Hacroawem gokyMeHTe TEPMUH «hapMaLeBTUYECKN NPpMeMnemas Cornb» OTHOCUTCA
K consmMm, KOTOpble, B pamkax OOOCHOBAHHOrO MEAULMHCKOTO CY>XXAEHUS MOAXOAAT Ans
NPUMEHEHNs] B KOHTaKTE C TKaHAMW YenoBeka W HU3LWMX XMBOTHbIX ©e3 un3bbITOYHON
TOKCUYHOCTM, pasgpaxeHuns, annepruyeckoro oTeeTa M T.N., U XapakTepuUsylTCs PasyMHbIM
OTHOWeHneM nonb3a/puck. Hanpumep, S. M. Berge et al. nogpobHo onuceiBatoT
dhapmayeBTUYECKM npuemnemble conu B ctatbe B J. Pharmaceutical Sciences, 1977, 66, 1-19,
KOTOpasi BKIOYEHA B HACTOSALLMIN TEKCT NOCPEACTBOM CChINkU. PapMaLeBTUUYECKN NpUeMnemMble
CONMMN COEAUHEHMS1 COrMacHO HAaCTOALEMY W300OPETEHMIO BKIIOYAIOT COMW, MOMYYEHHblE U3
NOAXOASALMX HEOPraHMYeCKUX W  OpraHUYecKmx KUCIOT W OCHOBaHuih. [lpumepamm
dapmMaLleBTUYECKN NPUEMIMEMbIX, HETOKCUYHbIX CONEN MPUCOEAUHEHUS SABMSIOTCA COMn
aMVHOrpyNnbl C HEOPraHMYECKUMM KUCHOTaMW, TaKMMKM Kak XJIOPOBOAOPOAHASs KUCMOTA,
OpomoBOAOpPOAHadA KncnoTa, hocopHas KUCNOTa, CepHasi KUCNOTa U NepXNopHas KMcnoTa, unm
C OpraHN4yeCcKUMU KNCNoTaMmum, TaKMMK Kak YKCYCHas KUCNOTa, WaBeneBasi KUCNnoTa, ManemHoBas
KMCNoTa, BUHHAs KACMNOTA, IMMOHHAsA KUCNOTa, AHTapHasa KMCNoTa Unn ManoHoBas KUCNoTa, unu
C NCMNONb30BaHNEM LPYIrMX U3BECTHbIX B AaHHON 00nacTn MeTOL0B, TaKMX KaK MOHHbIN OOMEH.
Opyrne dapmaleBTMYECKM NpMEMMEMble CONMM  BKMKOYAOT ajunaT, anbruHaT, ackopbar,
acnaptaT, 6eHsoncynbcdoHaTr, 6eHsoar, Oucynbdar, ©Oopar, OytupaTt, kamdopar,
ckmdopcynb®doHaT, UMTPaT, LUUKIOMEHTAHNPOMMOHAT, AWIMIOKOHAT, Aojeuuncynbdar,
aTaHcynboHaT, opmuat, dymapar, [nKorenToHart, rnuyepodocdar,  rMoKoHaT,
remucynbdar, renTaHoaT, rekcaHoaT, TMAPOVOANA, 2-TMAPOKCU-ITaHCYNbPOHOAT, NakTobnoHar,
nakrat, naypat, naypuncynbdar, manart, wmaneart, ManoHaTt, MeTaHcynbdoHaT, 2-
HadTannHCYnNbOHAT, HUKOTMHAT, HWUTPAT, OneaT, okcanaTt, nanbMuTaT, Namoar, NEeKTUHAT,
nepcynbat, 3-heHnnnponuoHar, ocdar, nneanaTt, NPONUoHaT, cTeapar, CykymHarT, cynbdar,

TapTpaT, TMoyMaHar, n-TonyoncynbgoHaT, yHaekaHoaT, Banepar 1 T.n.
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[0037] Conu, obpasoBaHHbIE N3 COOTBETCTBYOLUX OCHOBAHWUA, BKIOYAKOT COMU LLEMOYHbIX
MeTanmnoB, LWEeNnoYHO3EMENbHbIX MeTannos, conn ammoHna u N*(Cisankmna)s. TunuyHble
NpyUMepbl COMen LWENOYHbIX UMK LENoYHO3EMENbHbIX METArNoB BKMOYAT HATPUN, Kanuim,
Kanbyun, MarHuia u T.n. Jpyrue npumepbl papMayeBTUYECKM NPUEMIEMbIX COMEN BKIOYAT, B
COOTBETCTBYIOLMX CNy4yasiX, HETOKCUYHbIE KATUOHbl aMMOHUHA, YETBEPTUYHOrO aMMOHMA W
amMuHa, obpa3oBaHHbIe NPy NOMOLLM NPOTUBOUOHOB, TaKUX KaK ranug, rugpokcug, kapbokcunar,
cynbar, bocdaT, HUTPAT, HU3LWNIA ankuncynbgoHaT n apuncynbgoHar.

[0038] Ecnu He ykasaHo obpaTHoe, M306paxeHHble B HaCTOSALWEM AOKYMEHTE CTPYKTYpbl
TaKke BKNIOYAIOT BCE W3OMEPHble (HanpuMmep, 3SHaHTUOMEpPHbIE, AnacTepPeOMEpHble U
reomeTpuyeckne (MnNu KOHOPMaLMOHHbIE)) POPMbl YKa3aHHOW CTPYKTypbl; Hanpumep, R n S
KOHburypaumm Ans acMMMETPUYHOrO LEHTpa, W3OMepPbl ABOWHOW CBA3N Z n E, nu
KOHOPMaLUNOHHbIE n3omepbl Z U E. COOTBETCTBEHHO, OObEM HACTOSILLEro U300peTeHns
BKMIOYAKOT  OTAEfMbHbIE  CTEPEOXMMUYECKME  U3OMEpPbl, a TawkKe  3SHaHTUOMEpPHBbIE,
AunacrepeomepHble N reomeTpudeckue (Mnn  KOHMOPMAaUMOHHbIE) CMECU NPeaioKEHHbIX
coegnHeHnn. Ecnu He ykasaHHOe WHOEe, BCE TayTOMepHble (POPMbl COEAMHEHWA COrnacHo
HaCTosALLEMY N30OPETEHNIO BKNIOYEHbI B 00bEM HacTosiLero nsobpeteHus. Kpome Toro, ecnm
He yKaszaHHOe UHOe, MOAPa3yMEBAETCS. YTO N300OpaXKeHHbIE B HACTOSILLEM J0KYMEHTE CTPYKTYpb!
BKIIOYAIOT COEAMHEHNS, KOTOPbIE OTNMYAIOTCS TOMbKO NMPUCYTCTBMEM OAHOro uUnu GonbLuero
ynucna n3oTonHo-oboraeHHbIX aToMoB. Hanpumep, coeanHeHNs, UMetoLmne npesCcTaBneHHble
CTPYKTYPbI C 3aMEHOI BOLOPOAA HA AENTEPUIA UN TPUTUIA UNK C 3amMeHON yrnepoga Ha '3C- nnu
14C-ob6oralleHHbIN yrnepoa, Bxoas B 00beM HacTosilero n3obpeteHus. Takue CoemuHeHUs
MonesHbl, Hanpumep, B KayeCcTBE aHanUTUYECKMX WHCTPYMEHTOB, B KayecTBe 30HAOB B
OMonornyecknx aHanmsax W B KayecCTBE TepaneBTUYECKNX CPEACTB B COOTBETCTBMM C
HacToswem usobpeteHnem. CornmacHO HEKOTOPbIM BapuaHTaMm peanusayun  aKkTUBHbIN
dparmeHT, Konblo A(R?)(R3), npesnoXeHHOro CoeAnNHEHNS BKMOYAET oaMH nnu 6onee atomos
aentepus.

[0039] KombBuHaumm 3amecTutenen n nNepemMeHHblX, MPEeAYCMOTPEHHbBIX HACTOALUM
n3obpeTeHnem, nNpeacTaBnalOT CoOOM TONMbKO TakKMe, KOTOpble NPUBOASAT K 0BpasoBaHuiO
CcTabunbHbIX COeAUHEHNA. B HacToseM [OKYMEHTE TEePMUH «CTabWnbHbIN» OTHOCUTCS K
CO€ANHEHNSIM, KOTOpble 06nagatT CTabunbHOCTBIO, AOCTATOUYHON ANst 00eCneYeHns NoNyYeHus,
N KOTOpasi COXpaHAET LENnoCTHOCTb COEAUHEHNSA B TE€YEHME AOCTATOYHOrO NEpPUosa BPEMEHN,
yToObl NOAXOAUTE ANSA Lenen, nogpobHO ONMCAHHbIX B HACTOSALLEM JOKYMEHTE (Hanpumep, ans

TEPaneBTUYECKOrO UMM NPOUNAKTUYECKOrO BBEAEHUS CYOBEKTY).
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[0040] MepeuncneHme xUMUYECKUX rpynn B NobomM onpeseneHun NnepemMeHHON B HACTOSALWEM
LOKYMEHTE BKINIOYAET OnpeaeneHns ykasaHHON NepeMEHHON B BUAE NOGON OTAEMNBHON rpynnbl
unn kombuHaumMm nepeuncrieHHbix rpynn. [lepeuncneHne BapuaHTa peanusauum Ans
NMepeMeHHOW B HacCTOSLWEM AOKYMEHTE BKIOUAET yKasaHHbI BapuaHT peanusauim B Buge
noboro 0TAENbHOro BapMaHTa peanua3ayum unu B komomHaumm ¢ niobbiMy Apyrumu BapnaHtamm
peanunsayumn nunm nx YacTaMmu.

[0041] TepmnH «Buonoruyeckun obpasel», B HaACTOSALWEM JOKYMEHTe, BkniovaeT, 6e3
OrpaHNYeHns, KINeTouYHbIEe KyNbTYpbl UMW UX 3KCTPAKTbl; BUONCUNHBIN MaTepurar, Nomny4YeHHbIN oT
MMEKOMUTAIOLWWErOo NN €ro 3KCTPaKTbl; U KPOBb, CIIOHY, MOYy, hekanum, cnepmy, crnesbl Unm
apyrne Guonormyeckme KMAKOCTM WUNNU  UX  3KCTpakTbl. WHrubupoBaHue aKTMBHOCTM
npoTenHkmHasbl, Hanpumep MK2 unu ee mytaHTa, B 6ronoruyeckom obpasuye noaxoauT Ans
MHOXECTBA Lenen, KOTopble M3BECTHbI CreyuanucTtam B AaHHonm obnactu. lMpumepbl Takmx
Lienen BKMYatoT, HO He OrPaHNYNBAOTCA MU, NEPEnMBaHNE KPOBW, TPAHCMNaHTaLMIO OPraHos,
XpaHeHne drnonormyeckmx obpasLoB 1 GNonornyeckne aHanmsabl.

[0042] B Hacrosiwem fokymMeHTe TEpMUH «3abonesaHne nnu HapyLueHue, ceasaHHoe ¢ MK2»
unu, anbTepHaTUBHO, «onocpeayemoe MK2 3aboneBaHne vunu HapylweHue» o3HavaeT noboe
3aboneBaHne wWnM Apyroe HexenatenbHOe COCTOsiHME, NpW KOTOPOM W3BECTHO UNu
nogospeBaeTtcs, yto MK2 nnmn ee mytaHT urpaet onpeaeneHHyro porb.

[0043] TepmuH «CyObEKT», UCNONb3yeMbIl B HACTOALWEM AOKYMEHTe, oO3HayaeT
MIEeKOMMTaloLWEeEe N BKIOYAET NOAEN N XKNBOTHBIX CyOBbEKTOB, TAKMX KaK JOMALLHNE XXUBOTHbIE
(Hanpumep, nowagn, cobaku, KOWKN U T. 4.). TEPMUHBI «KCYGBEKT» U «NaLMEHT» UCMONb3YHTCS
B3ammMo3ameHsiemo. CornacHo HEKOTOPbIM BapyaHTam peannsaymm <nayueHT» Unmn «cyobekT»
O3Ha4YaeT >XMBOTHOE, MPEANnoYTUTENbHO MIekonuTawwee, U Havbonee npPeaAnoYTUTENBHO
YernoBek.

[0044] TepmuH «hapmMaLeBTUYECKN NPUEMIIEMbIA HOCUTENDb, a4 bIOBAHT UMW NepeHocsALLas
CpeAa» OTHOCUTCH K HETOKCUMHOMY HOCUTEMIO, a8 blOBaHTY UMM NEPEHOCALLEN Cpeae, KoTopble
He HapywalT PapMakonormyeckylo akTMBHOCTb COEAUHEHUS, C KOTOPbIM OHO 06beAWHEHO.
dapmayeBTMYECKN NpUEMMEMble HOCUTENW, afblOBaHTbl WU NEPEHOCALUNE CPEAbl, KOTopble
MOTYT WCMOMNb30BaTbCA B KOMMO3MLUAX COrMAacHO U300PEeTEeHWIo, BKMOYAT, HO He
OrPaHNYNBAIOTCA UMW, NOHOOOMEHHbIE BELLECTBA, OKCWUA arntoMUHWSA, CTeapaTt antoMUHUS,
NEUUTNH, CbIBOPOTOYHbIE OEnKWU, TakMe Kak CbIBOPOTOYHbIA anbOymMuH uyenoBeka, BydepHble
BELLEeCTBa, Takme kak docdatbl, rMUyUmH, COPOMHOBYIO KUCTOTY, copbaT Kanus, CMeCcn HENOMHbIX
rMULEeprA 0B HACILLEHHbIX PACTUTENbHBIX XKUPHBIX KUCMOT, BOAY, CONW UMW 3MEKTPONUTbI, Takne

Kak npoTamuHcynbdat, rmuapodocdar guHaTtpus, rugpodocdar Kanus, Xnopug Hatpus, conu
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LUWHKa, KONMMOWAHbBIA ANOKCU KPEMHNS, TPUCUNNKAT MarHUs, NONMBUHUNNMPPONNLOH, BELLEeCTBa
Ha OCHOBE  LUEnmMono3bl, NONMUSTUNEHINNKONb,  KapOOKCUMETUNUENmiono3y  HaTpus,
nonnakpunarbl, BOCKMU, NONM3TUNEH-MONMOKCUMNPONUIEHOBbIE ©Gnok-nonumepil,
NOMW3ITUNEHIMMKONb U naHonuH.  KonmyectBo  COEAUHEHMA  COrMacHO  HacTodAwemy
n3obpeTeHunto, KOTopble MOryT OblTb 00bEANHEHBI C MaTepranamMm-HOCUTENAMUN ANSA NONyYeHNs
KOMMO3UUMN B €4MHUYHON nekapcTteeHHon cdopme, ByaeT BapbupoBaTbCA B 3aBMCMMOCTM OT
X035MHa, nognexalero nevyeHuno, KoHkpeTHoro cnocoba BeegeHus u T.4. [pegnoyTutensHo,
npeanoXXeHHble KOMMNO3NLUMK NOfyYeHbl Tak, YToObl go3a ot 0,01 o 100 mr/kr nnn oT NpUMeEpPHO
0,1 po npumepHo 50 Mr/Kr, N NPeANOYTUTENBHO OT NPUMEPHO 1 A0 NPUMEPHO 25 MI/Kr Macchl
Tena cybvekrta B CyTKM B Ae€Hb UHrMbutopa morna ObiTb BBEAEHaA nauyuneHTy, nonydaroiemy
yKasaHHble KOMMo3uuun, AN Nony4YeHns Xenaemoro TepanesTuyeckoro agdpdexra. Konnuecrso
COEAMHEHNs cornacHo Hacroswemy msobpeteHuto B komnoduyun Oyget Takke 3aBUCETb OT
KOHKPETHOro COefNHEeHUs1 B KOMMNO3ULNN.

[0045] BblpaxeHne «eguHW4YHas nekapcTtBeHHas opma», UCNONb3yeMOe B HACTOSALLEM
OOKYMEHTE, OTHOCUTCH K PU3NYECKN ANCKPETHON €AUHMLE NPEANOXEHHOrO COeANHEHNSA n/unn
ero KOMMo3uuvin, noaxoaswen ans cybbekra, nognexawero neyexHwo. Cneayet noHWMaTh,
OAHaKo, 4TO oOLlee KOMMYECTBO €XEAHEBHOro MPUMEHEHUS akTUBHOrO areHta (TO ecTb
COEANHEHNI N KOMMO3NLMIA COrNAacHO HacTosaLWweMy N3o0peTeHnto) OyaeT 3aBUCETb OT PeELLEHUs
nevaiero Bpavya B pamKkax 34paBoro MeaULMHCKOro cyxaeHusi. KOHKpeTHbIn 3hpeKTUBHBIN
YPOBEHb A03bl AN NMOOOro KOHKPETHOro cybbekTa (TO eCTb, NayneHTa) unmn opraHnsma oyger
3aBNCETb OT MHOXeCTBa (PakTOpOB, BKMOYAS pacCMaTpuBaeMoe HapylleHne W TSXKeCTb
HapylleHne; akTUBHOCTb KOHKPETHOTO MPUMEHSEMOrO aKTUBHOIO areHTa; KOHKPETHOM
NPUMEHAEMON KOMNO3NLMK; BO3pacTa, Macchl Tena, obLero COCTosHMS 340pOBbs, Nona u AeThbl
cybbekTa; BpeMeHu BBefeHWs, cnocoba BBEAEHUS M CKOPOCTb 3KCKpPeuun NPUMEHSEMOro
KOHKPETHOrO aKTMBHOMO areHTa; ANWUTENbHOCTM NeYeHus; U nofobHbIX (PakToOpOB, XOPOLUO
N3BECTHbIX B 06nactun meguuuHbl.

[0046] TepmuH «napeHTepanbHbIA», UCMOMb3YEMbIA B HACTOALWEM AOKYMEHTE, BKIOYaeT
NOAKOXHbIE, BHYTPVMBEHHbIE, BHYTPMMbILIEYHbIE, BHYTPUCYCTaBHblE, BHYTPUCUHOBUASbHbIE,
BHYTPUIPYAUHHbIE, WHTpaTeKanbHble, BHYTPUMNEYEHOUHbIE, BHYTPUCOCYAUCTbIE "
BHYTpU4YEpenHble cnocobbl MHbEKLUN U UHAY3NN.

[0047] B Hacrosiwem JOKYMEHTE TEPMWUH «TepaneBTudYeckn IPEKTUBHOE KOMUYECTBO»
O3Ha4YaeT KONMMYEeCTBO BeLecTBa (Hanpumep, TepaneBTUYECKOro areHTa, KoMnosugum w/unu
COCTaBa), KOTOpPbIA BbI3bIBAET >Xenaembln Ouonornyecknn oTeeT. COrnacHo HEeKOTOpPbIM

BapvaHTaM peanusauyuu TepaneBTUYECKN SPDEKTVBHOE KONMMYECTBO BELLECTBA NPEACTABNSET
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cobon Takoe KONMYECTBO, KOTOPOE ABMAETCS JOCTaTOUYHbIM NPV BBEAEHUN €70 B KAYECTBE YacTu
pexuma [o3MpoBaHUA CyObekTy, CTpajalrolemMy uWnvM BOCIPUUMMYMBBLIM K 3abonesaHuio,
HapyLWeHNIO UW/UNn COCTOAHNIO AN NEeYeHUs, AUarHOCTUKK, NPefoTBpaLLEHUSA, W/UMNKN 3a8ePXKN
Hayana 3aboneBaHus, HapyweHus n/unu coctosHns. Kak OyaeT nOHATHO cneuyuanuctam B
JaHHON obnactn TexHWKW, 3PPEKTUBHOE KOMNMUYECTBO BELLECTBA MOXET BapbUpPOBATbLCA B
3aBUCMMOCTU OT Takmx PakTopoB, Kak Tpebyemblll KOHEUHbIA BUonormvyeckni nokasartenb,
nognexatiee f0CTaBKke BELECTBO, KNeTKa-M1LWEHb UMK TkaHb U T. 4. Hanpumep, addekTnsHoe
KONMMYECTBO NpPeanoXEeHHOro COeAMHEHNA B COCTaBe AnNs neyeHns 3aboneBaHus, HapyLleHWs
n/nnn COCTOAHUA NpeacTaBnseT cobon KONMMYECTBO, KOTOPOE obneryaert, ynyJywaeT, ocrnabnser,
NHrMBupyeT, NpeaoTBpaLLaET, 3a4epPKMBAET Ha4Yano, yMeHbLUaeT TAXECTb U/MNM yMeHbLUaeT
4yacToTy nosiBMeHWss OaHoro wunu 6onee CMMNTOMOB WM OcCobeHHoCcTen 3aboneBaHus,
HapyLeHna u/mnm coctosHusa. CornacHo HEKOTOPbIM BapuaHTam peanu3ayum «TepanesTuyeckm
achbdheKkTMBHOE KONUYECTBO» NPeACTaBnsAeT cobon No MEHbLUEN MEPE MUHUMATbHOE KONNYECTBO
NPeAnNOXEHHOro COEAUHEHUS WM KOMMO3ULUWUW, COAEpXalieil NpeanoXeHHOe COeAVHEHMne,
KOTOpOE ABNSAETCA AOCTATOYHbIM AN NEYEHUS O4HOro uny 6onee CMMNTOMOB ONOCPEA0BaHHOIO
MK2 3abonesaHnsi unu HapyLLeHUs.

[0048] B HacroswweM JOKYMEHTE TEPMUHBI «IEYEHUE», KMEUYUTb U KN3MEYEHNE» OTHOCATCA
K 4aCTU4HOMY MnM  NOMHOMY obneryeHuto, WUHrMOMPOBaHUIO, 3ajepXkke Havana,
npeaoTBpaLleHnto, obneryeHnto n/mnn ocnabneHnto HapyLeHNst UM COCTOSIHUS, UMW OfHOro
unn G6onee CUMNTOMOB HApPYLUEHUS UMW COCTOSIHWUS, KaK OMUCaHO B HACTOSILLEM AOKYMEHTE.
CornacHo HeKOTOpPbIM BapyaHTam peanusaymm neyeHne mMoxeT OblTb BBELEHO MOCMe TOro, Kak
pasBuUnNuCb 0AuH Unu 6onee cumnTomoB. COrnacHo HEKOTOPLIM BapnaHTam peanusagyum TEPMUH
«NeYeHne» BKIOYaET NpenoTBpaLLleHne UM OCTAHOBKY MPOrpeccmpoBaHns 3aboneBaHusa unm
HapyweHus. CormacHo JpyrMM BapvaHTam peanu3ayun nevyeHue MOXHO BBOAUTb Mpu
OTCYTCTBUMN CUMNTOMOB. Hanpumep, neyeHne MOXHO BBOAUTb BOCTIPUNMUYUBOMY UHANBULYYMY
[0 NOSIBNEHNs CUMNTOMOB (Hanpumep, B CBETE NCTOPUN CUMNTOMOB W/ INKN B CBETE FrEHETUYECKNX
unu Apyrnx hakTopoB BOCMPUUMYMBOCTY). JleyeHne Takke MOXET ObiTb MPOAOIKEHO MOcCne
YCTPaHEHUS CUMMNTOMOB, Hanpumep, ANS NPefoTBPALLEHUS UMW 3aAEPXKKA MX NMOBTOPEHUS.
Takum 06pas3om, CornmacHO HEKOTOPbIM BapyMaHTaM peanu3aguy TEPMUH «IeYEHNE» BKIHOYaeT
npeaoTepaLleHne peyuansa unu peuuanea 3abonesaHms Unmn HapyLeHus.

[0049] B HacTodALEeM AOKYMEHTE TEPMUH KUHTMBUTOP» OnNpeeneH Kak CoegUHEHne, KOTopoe
CBA3bIBAETCH C UW/UNU MHIMOUPYET Lenesyo NpoTenHknHasy, MK2, ¢ nasmepmumon adoUHHOCTLIO.

CornacHo HeKOTOpbIM BapuaHTam peanusauyum uHrMouTop umeeT [Cso W/MNAN KOHCTaHTY
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CBA3blBaHMA MeHee npumepHo 50 mkM, meHee npumepHo 1 MkM, meHee npumepHo 500 HM,
meHee npumepHo 100 HM nnn meHee npumepHo 10 HM.

[0050] TepmuHbl «m3Mepsemass adpPUHHOCTL» U «U3MEpPsemMoe  UHrMbnposaHuey,
NCMNonb3yembleé B HACTOSLLEM AOKYMEHTE, O3HA4aloT M3MEPUMOE U3MeHeHne akTnusHocTn MK2
mMexay obpasyom, coaepxaliM COeAWHEHME COrnacHO HaCTosLWeMy W30OpeTeHuo unmu ero
komnoauymo n MK2, n skBnBaneHTHbIM o6pa3yom, cogepxawimm MK2 B OTCyTCTBME YKA3aHHOTO
COEAMNHEHNS UMW €ro KOMMNO3NLUN.

[0051] B HacrosiLiem JOKyMEHTE TEPMUH «KHEOBpaTUMbINY UK «HEeoBpaTUMbIA MHIIMBUTOP»
OTHOCUTCS K UHTMBUTOPY (T.€., COEANHEHNIO), KOTOPOE MOXET BbITb KOBANEHTHO CBA3aHO KMHA30M
no cywecTsy HeoBpaTnmbim 06pa3omM. OTO O3HAYAET, YTO B TO BPEMS Kak 0OpaTMmMbii UHINOUTOP
MOXeT CBA3bIBaTbCs (HO 0ObIYHO HeCnocobeH 06pa3oBbiBaTh KOBANEHTHbLIE CBA3UN) C KMHA30M, 1
COOTBETCTBEHHO MOXET AMCCOUMMPOBaTb OT KWHa3bl, HeobpaTumblni uHrMbuTop OyaeT
OoCTaBaTbCH MO CyL|EeCTBY CBS3aHHbIM C KMHA30WM Mocne TOro kak npou3owno obpasosaHue
KOBaneHTHon cesAsn. Heobpatumble WHIMOMTOPLI OObLIMHO AEMOHCTPUPYIOT 8PEMEHHYIO
3asucumocmab, NPy KOTOPOW CTeneHb UHMIMBNPOBaHNSA PacTeT CO BPEMEHEM, B TEUEHMNE KOTOPOro
NHIrMOUTOP HaXOAMNTCS B KOHTaKTe ¢ hepMeHTOM. COornacHo HEKOTOPbIM BapuaHTam peanusaumm
HeoOpaTumbli MHMIMBUTOP OyaeT OcCTaBaTbCA MO CYLWECTBY CBS3aHHbIM C KWHA30M Mocne
oOpasoBaHNs KOBaNeHTHOM CBA3N U OyAeT OoCTaBaTbCs CBSA3aHHbIM B Te4yeHWe nepuoga
BPEMEHU, MPOAOIMKNTENBHOCTE KOTOPOro 60MbLUE BPEMEHM XU3HN Berka.

[0052] Cnocobbl onpeaeneHns Toro, 4ENCTBYET NN COEQUHEHNE Kak 0BpaTUMbI MHIMOUTOP,
N3BECTHbl CpeaHeMy cneymanucTty B AaHHon obnactu. Takne MeTOAbI BKIOYAKOT criejytoLme,
HO HE OrpaHNYMBAIOTCH NMW: IKCNEPUMEHTbI NO PEPMEHTATUBHOMY aHaNU3y KUHETUKN NPodnns
WMHIMBUpPOBaHNSA COEANHEHNS KNHA30MW, C NPUMEHEHNEM MACC-CNEKTPOMETPUMN OENKOBON MULLIEHN
NeKapCTBEHHOro CPeACTBa, MOAUMULMPYEMON B NPUCYTCTBUN MHIMBUPYIOLLErO COEAUHEHMNS, NO
BO3JENCTBUIO C NepepbiBaMU, U3BECTHOMY TaKKe KaK «BbIMbIBAHME» «U NPUMEHEHNE MEYEHUS,
HanpuUMep, MEYEHHOTO PaaNOaKTUBHON METKOW MHrMbuTopa AN AEMOHCTpaUMM KOBareHTHOM
Moamndukayun depmeHTa, a Takke Apyrne MeToAbl, U3BECTHble CPeAHUM crneyuanuctam B
JaHHon obnacru.

[0053] B Hacrosiwem [OKYMEHTE TEPMUH «YCTOMUMBOCTb K NEKAPCTBEHHOMY CPEACTBY»
OTHOCUTCH K W3MEHEHWsM B MOCMeAOBAaTENbHOCTM HYKNEWHOBOW KWCMOTbl AWKOrO TWMa,
Koaupyrowen Leneson 6enok, W/unm ammHOKUCNOTHOW NOCNEeA0BaTENbHOCTU LeneBoro Genka
Wnnn amMUHOKUCMOTHOW MOCMNefoBaTeNnbHOCTU Apyroro 6enka, KOTOpOe CHMXaeT Wnu
npefoTBpawWaeT MHrMbupywwlee nencteme UHrMbutopa Ha uUeneson Oenok. He Oyayum

CBSAI3aHHBIMU KaKON-NMBO KOHKPETHOW TEOpMWEN, MonaralT, UYTO HEKOTOpble COeAWHEHUS
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COrMacHoO HacTosILEMY M306PETEHMIO, T.€. COEAVNHEHUS, KOTOpble SBMNAOTCA HeoBpaTuMbIMU
MHIMOMTOpPaMn KuHas, MOryT ObiTb 3(PDEKTUBHLIMA WMHIMOUTOPaMM OPM MPOTENHKMHAS,

YCTOMUMBBIX K NEKAPCTBEHHBIM CPEACTBAM.

3. OnucaHue npumepoe peanusayuu:

[0054] B cooTeeTcTBUM C NPUBEAEHHBIM B HACTOSLLEM JOKYMEHTE OMUCaHWEM B HACTOSLLIEM
n3obpeTeHnn npegnoxeHol HeobpaTumble WHMMOUTOPLI KMHasbl MK2. Be3 HamepeHus
OrpaHuYeHns Kakom-nmbo KOHKPETHOM TEOpUWen, nonaraltT, YTO Takme COeAUNHEHMUSsI COrnacHo
n3obpeTeHnto coaepxar dparMeHT, CnOCOOHbIA KOBANEHTHOrO CBA3bIBATLCA C KIHOUYEBbIM
OCTaTKOM LMCTEMHA B CBA3bIBAOLWEM JOMeHe knHasbl MK2. Takon cbparmMeHT HasbiBaeTcs B
HacTosILLeM JOKYMEHTE KakK «peakLMOHHOCNOCOBHbIN pparmeHT». [ina cpejHero cneynanucra B
AaHHoM 06nacTn NOHATHO, YTO KMHasa MK2, a Takke nx MyTaHTHblE BapuaHTbl Cogep)KaT ocTaTok
UucTenHa B CBS3bIBAOLWEM AOMeHe. Be3 HamepeHust OorpaHuYeHust Kakom-nmbo KOHKPETHOM
Teopuen, nonarawT, YTO BNN30CTb PeakLUMOHHOCNOCOBHOro parMeHTa, NPUCYTCTBYHOLLENO Ha
npeanoxeHHoM uHrnéutope MK2, k npeacraBnsoowemMy WHTEpeC uucTenHy obnerdyaer
KOBaneHTHY MOANMUKaLMIO YKa3aHHOTO LMCTENHA PeaKLMOHHOCNOCOBHbIM dhparMeHTOM.
[0055] Mpepcraensowme WMHTEpeC OCTaTkM UuCTeumHa MOoryT ObiTb  OMMCaHbl MNyTeMm
naeHTUUKaLumM YacT aMmmMHOKMCNOTHON nocneaoBaTenbHocTU MK2 kuHasbl, kKoTopasi BKoYaeT
TaKkoN NPeACTaBNAOLWNA UHTEPEC OCTaTOK LMUCTEMHA. Takum oBpasom, COrnmacHO HEKOTOPbIM
BapuaHTam peanusauynm Cys140 knHasbl MK2 xapakrepusyetcsa tem, uto Cys140 npegcrasnser
co0o UNCTENH, CoAEpXKaLLNNCS B CNEAYOLLEN aMUHOKUCITIOTHON NOCNe0BaTENbHOCTU KNHA3bI
MK2:

SEQID NO. 1:
MLSNSQGQSPPVPFPAPAPPPQPPTPALPHPPAQPPPPPPQQFPQFHVKSGLQIKKNAII
DDYKVTSQVLGLGINGKVLQIFNKRTQEKFALKMLQDCPKARREVELHWRASQCPHIVRIVDVY
ENLYAGRKCLLIVMECLDGGELFSRIQDRGDQAFTEREASEIMKSIGEAIQYLHSINIAHRDVKPE
NLLYTSKRPNAILKLTDFGFAKETTSHNSLTTPCYTPYYVAPEVLGPEKYDKSCDMWSLGVIMYI
LLCGYPPFYSNHGLAISPGMKTRIRMGQYEFPNPEWSEVSEEVKMLIRNLLKTEPTQRMTITEF
MNHPWIMQSTKVPQTPLHTSRVLKEDKERWEDVKEEMTSALATMRVDYEQIKIKKIEDASNPLL
LKRRKKARALEAAALAH.

[0056] [Ona uenen sAcHoctn Cys140 nokasaH B YKOPOYEHHOW  aMUHOKUCIOTHOM
nocneAoBaTENbHOCTMN HIDKE:

SEQ ID NO. 2:

NLYAGRKCLLIVMEC(140)L DGGELFSRIQDR.
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[0057] B oboux SEQ ID NOS. 1 u 2, UucrenH 140 BblgeneH XWPHbIM LWIPUPTOM C

nogvepKnBaHNEM.

[0058] CornacHo HeKOTOpbIM BapuaHTam peanusayun COeLUHEHUSA COrfacHoO HacTosiemMy

N300pETEHNIO BKIIOYAIOT PEAKLMOHHOCNOCOOHBIN hparMeHT, XapakTepusylolmnecs TeMm, 4TO

coeamnHeHna kosaneHTHo mogunduympyoT Cys140 kuHasbl MK2.

[0059] CornacHo HeKOTOpbIM BapuaHTam peanusayun COeLUHEHUS COrfacHoO HacTosemMy

N300peTEHNIO BKIMIOYAIOT PEaKLMOHHOCNOCOOHBIN hparmMeHT, XapakTepusylolmnecs TeM, 4TO

Takne CoepuNHEHNs CBA3bIBAIOTCH C MULLEHBbIO, npegcTasnsowen cobon Cys140 kuHasbl MK2,

Takmm o6pasom HeobpaTMO UHIMOUPYS yKasaHHYIO KNHA3Y.

[0060] Takum obpasom, cornacHo HEeKOTOpPbIM BapuaHtam peanunsaymu

pPeakUMOHHOCMOCOBHbIN bparmMeHT, NPUCYTCTBYIOWNA Ha MPeANOKEHHOM COeANHEHUN

nHrmbuTope MK2, KOBamneHTHO CBSI3blBaTbCA C OCTAaTKOM LMCTeMHa U Gnarogapsi aTomy

HeoGpaTUMO WHrMGKUpoBaTb epMeHT. CormacHoO HeKOTOPbIM BapuaHTaMm peanusayum

ocTaToK yucrenHa npeacrasnset cobon Cys140 B MK2. CpeaHuin cneuymannct B AaHHOW

obnactu nonMmeT, 4YTO ANs Takoro KOBaNeHTHOro CBSA3bIBAHMS MOAXOAST pas3nnyHble

PeaKLUMOHHOCTOCOOHbIE (hparMeHTbl, OMNpPefeneHHble B HacTOosLWEM AOKyMeHTe. Takue

PeakUMOHHOCTOCOOHbIE  (hparMeHTbl BKMOYAOT rPynnbl, ONWCaHHbIE B HACTOSLEM

AOKYMEHTE ” |/|306pa>|<eHHb|e HWXe, HO HE orpaHnynBaroTCa M.

[0061] CornacHo 0g4HOMY M3 acneKkTOB HACTOSLLEro N3obpeTeHns NPesNoXeEHO CoefUHeHNe

dopmynbi |,

R2
R3
T

nnu ero chapmMaLeBTUYECKN NpPUEMIIEMAS CONb, FAE:

Konbuo A npeacraBnseT cobon heHnn unm 5-6-uneHHoe retepoapunbHoOe KOMbLO, CoaepXKaLlee

T

1-3 atoma asoTa;

npeacraensetr cobon JAByxBaneHTHbI dparMeHT, BbiOpaHHbIn K3 -N(R)-, -O-, -S-
, =S(0O)-, -SOg2-, -C(8)-, -Si(R*)2-, -P(R%)-, -P(O)2-, nnn ByxXBaneHTHY HACbILLEHHYIO MPSMYO
UNyM pasBeTBNEHHYIO 1-3-UneHHylo YrneBOAOPOAHYIO Lenb, rae YrneBOAOpOAHas Lenb

Heobs13aTenbHO 3amMmeLLeHa okco unm -OR;
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Kaxabln R HesaBucumo npeacrasnsieT cobom BOAOPOA UM HeOBA3aTENbHO 3aMeLLeHHbIN Ci.s
anudaTuyecknin hparmMeHT, Nnu:

ABe rpynnbl R Ha O4HOM 1 TOM Xe aTOMe a3oTa BMECTe C aTOMOM asoTa obpasylT 3-7-
UNeHHOE HAaCbIWEHHOEe UMM YacTUYHO HEHAacCbIWEHHOEe TreTepPOLUKNNYECKOe KOnbLoO,
coaepxatlee 1-3 retepoaToma, BbIGpaHHbIX U3 a30Ta, KMCNOPoAa Unn Cepb;

R® npepcraBnsier cobon BoAOpPOA WNU HeobsizaTenbHO 3aMelleHHbln Cis anudaTniecKkum
dhparmeHT;

R' npeacraenset cobon -R unu -(CHy),RX;

p npeacrasnsaeTt cobon 0, 1, 2 nnu 3;

R* npeacrasnsieT cobon —CN, -NO;, ranoreH, -OR, -SR, -N(R)z, -C(O)N(R)2, -C(O)OR, -C(O)R, -
N(R)C(O)R, -SO2N(R)z nnu —N(R)SO3;

R? npepcraensetr cobomn ranoreH, -CN, -SRY, -S(O)RY, -SO2RY, -OSO,RY, -OC(O)RY nnn -
OP(0)20RY,

Kaxabln RY HesaBumcMMO BbIOpaH M3 HeobsisaTenbHO 3amelyeHHoro Cis anudaTtuyeckoro
hparmeHTa unn Heobs3aTeNbHO 3ameLLEHHOro deHNNa;

R® npepcraBnser coGol BOAOPOA, HeobA3aTenbHO 3amMelleHHbIn Cis  anudaTuyeckni
dparmeHT, —CN, -NO>, ranoreH, -OR, -N(R)2, -C(O)N(R)2, -C(O)OR, -Cy, -C(O)N(R)-Cy, -
C(O)-Cy, -O-Cy, -O-(CH2)n-Cy, -(CH2)s-O-Cy, -N(R)-Cy, -N(R)-(CH2),-Cy, -(CH2)s-N(R)-Cy
unn -(CH2)m-Cy;

Kaxablh R* HesaBncMmo npegcraenseT cobon Bogopod, -OR, Ci.s anudatuuecknii parmeHT,
deHnn unn 5-6-uneHHOe reTepoapunbHOe KomnbLO, cogepxawee 1-3 reTepoaroma,
He3aBUCUMO BblBpaHHbIX N3 a30Ta, KUCNopoga  Cepbl;

kaxgbin R5 HesaBucumo npeacraenset cobon -OR, Cis anudpatuueckun pparmeHT, beHnn nnm
5-6-uneHHoe reTepoapunbHOE KONMbLO, coaepxawee 1-3 rerepoaroma, He3aBUCUMO
BbIGpaHHbIX U3 a30Ta, KUCropoaa n Cepbl;

Kaxablil U3 M 1 N HE3ABUCUMO NpeacTaBnseT cobon 0-4; n

kaxabin Cy He3aBUCUMO npeacTaBnseT cobon Heobss3aTenbHO 3aMeELeHHOEe  KOmbLoO,
BblOpaHHOe 13  3-9-UneHHOro  HAacCbIWEHHOTO0  WAM  YaCTUYHO  HEHACbILEHHOro
MOHOLIMKINYECKOro KapBoLUKNMYECKOro KonbLa, 3-9-4neHHOro HacbIWEHHOro Unu YacTuyHo
HEHAaCbILWEHHOTO MOHOLMKMMYECKOr0 reTepoLMKIIMYECcKoro Kkombua, coaepxawero 1-3
reTepoaTroma, He3aBNCUMO BbIOpaHHbIX N3 a30Ta, KUCIopoaa u cepbl, cheHnna, 5-6-4neHHoro
reTepoapunbHOro Kombla, cogepxawero 1-3 retepoatoma, He3aBUCUMO BbIGpaHHbIX U3
as3oTa, Kucnopoga n cepbl, 7-12-4rneHHOro HacCbIWEHHOrO MM YacTUYHO HEHAaCbILWEHHOro

KOHAEHCUPOBAHHOIO MM MOCTUKOBOIO BMLMKNNYECKOTro KapBoLmMKNMYeCcKoro konbLa, unm 7-
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12-4ynNeHHOro HAacbIWEHHOTO UMM YaCTUYHO HEHACbILEHHOTO0 KOHAEHCMPOBAHHOIO UMK
MOCTMKOBOrO  BUUMKNMYECKOr0  reTepoLMKIIMYECcKOro  Kombua, cogepxawero  1-3
reTtepoaTroma, He3aBMCMMO BblOpaHHbIX U3 a30Ta, KUCNOPOAa U Cepbl.

[0062] CornacHO HeEKOTOpbIM BapuvaHTam peanu3ayuum B HacTosleM un3obpeTeHun

npeanoxeHo coeanHeHne opmynbl I

RZ
R3
T

nnu ero hapMaLeBTUYECKN NPUEMNemMas cornb, rae:

Konbuyo A npeacraensier cobom eHun, 5-6-yneHHOe MOHOLMKIMYECKOE reTepoapunbHoe
KonbLo, cogepxallee 1-3 atoma asota, unm 8-14-uneHHoe BULMKNNYECKOe reTepoapunbHoe
KonbLo, coaepxallee 1-4 reTepoaTtoma, HE3aBUCMMO BbiOpaHHbIX U3 asoTa, Kucnopoga u
cepbl;

T npeacraenaetr cobon AByxBaneHTHbI dparMeHT, BbiOpaHHbIn K3 -N(R)-, -O-, -S-
, =S(0)-, -SO2-, -C(S)-, -Si(R*)2-, -P(R5%)-, -P(O)2-, nnn a4ByxBaneHTHY HACbILLEHHYIO MPSAMYHO
UNn pasBeTBNEHHYIO 1-3-UNeHHy0 YrneBOAOPOAHYIO Lenb, rae YrneBoAOpOAHast Lenb
Heobsi3aTenbHO 3ameLLeHa okco unm -OR;

Kaxabln R HesaBucumo npeacraesnseT cobon BOAOPOA UM HeOBA3aTENbHO 3aMeLLEeHHbIN Ci.g
anudaTtnyecknin pparmMeHT, Unu:

ABe rpynnbl R Ha O4HOM 1 TOM & aTOMe as3oTa BMECTe C aTOMOM asoTa obpasylT 3-7-
UNEHHOE HAaCbILWEHHOEe WU YaCTUYHO HEHACLIWEHHOE TEeTEPOLMKINYECKOE KOMbLO,
cogaepxallee 1-3 retepoaTtoma, BbIOpaHHbIX U3 a30Ta, KUCNOPOAa NN CEPbI;

R? npepcraBnsier cobon BOAOPOA WNU Heobs3aTenbHO 3aMelleHHbln Cig anudaTnieckuin
dhparmeHT;

R' npeacraenseTt cobon -R unu -(CHy),RX;

p npeacrasnseTt cobon 0, 1, 2 nnu 3;

R* npeacraBnsiet cobont —CN, -NO,, ranoreH, -OR, -SR, -N(R)2, -C(O)N(R)2, -C(O)OR, -C(O)R, -
N(R)C(O)R, -SO2N(R)2 unn —=N(R)SO;
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R? npegcraensetr cobon ranoreH, -CN, -SRY, -S(O)RY, -SO;RY, -OSO:RY, -OC(O)RY nnn -
OP(0)20RY,

Kaxgabin RY HeszaBucMMO BbIOpaH M3 HeobsAsaTenbHO 3amelleHHoro Cis anudaTuyecKkoro
dhparmeHTa unm Heobs3aTeNbHO 3aMELLEHHOro heHuna;

R® npegcraBnser coboll BOAOPOA, HeobsA3aTenbHO 3amelleHHbln Cig  anudaTnyeckni
dparmeHT, —CN, -NO2, ranoreH, -OR, -N(R)2, -C(O)N(R)2, -C(O)OR, -Cy, -C(O)N(R)-Cy, -
C(O)-Cy, -O-Cy, -O-(CH2)n-Cy, -(CH2)a-O-Cy, -(CH2)mN(R)2, —(CH2)mOR, -N(R)-Cy, -N(R)-
(CH2)s-Cy, -(CH2)n-N(R)-Cy nnu -(CHz2)m-Cy;

kaxabin R* HesaBucumo npepcraenseT cobon Bogopos, -OR, Ci.s anudatuyeckuin pparmenT,
deHnn unu 5-6-uneHHoe reTepoapunbHoOe Komnbuo, cogepxawee 1-3 reTepoaroma,
He3aBMCUMO BblBpaHHbIX N3 a30Ta, KUCropoja 1 Cepbl;

kaxabin R® HesaBucumo npeacraensiet cobon -OR, Cis anudatnyeckuin pparmeHT, beHnn nnm
5-6-uneHHOEe reTepoapunbHOe KOmMbLO, cogepxawee 1-3 retepoatoma, He3aBUCUMO
BblIGpaHHbIX 13 a30Ta, KUCNOPOAa 1 Cepbl;

Kaxkabli U3 M 1 N HE3aBUCMMO npeacTaBnseT cobon 0-4; n

kaxabin Cy He3aBUCUMO npeacTaBnseT cobon Heobss3aTenbHO 3aMeLleHHOE KOmbLo,
BblOpaHHoe 13  3-9-UneHHOro  HacbIWEHHOT0  WAM  YacCTUYHO  HEHAaCbILEHHOro
MOHOLIMKITNYECKOro KapBboLUKNMYECKOro KonbLa, 3-9-4neHHOro HacbIWEHHOro Unn YacTuyHo
HEHAacCbILWEHHOTO MOHOLMKIMYECKOro TreTepoLMKINYECcKoro Kombua, coaepxawero 1-3
reTepoaTroma, He3aBNCUMO BbIOpPaHHbIX 13 a30Ta, KUcrnopoaa u cepbl, cheHnna, 5-6-4neHHoro
reTepoapunbHOro Kombua, coaepxawero 1-3 retepoatoma, He3aBUCUMO BbIOpaHHbIX U3
asoTa, Kucnopoga n cepbl, 7-12-4neHHOro HacCbIWEHHOrO MM YacTUYHO HEHACbILWEHHOro
KOHAEHCMPOBAHHOIO MM MOCTUKOBOIO BULMKNMYECKOro kKapOoLuKNMYecKoro Kkonbya, unm 6-
12-4NeHHOro HAacbIWEHHOTO WM YaCTUYHO HEHACBILEHHOTO KOHAEHCMPOBAHHOMO WK
MOCTMKOBOrO  OULUMKNMYECKOrO  reTepoLMKIIMYECKOro  Kombua, cogepxawero  1-3
retepoaToma, He3aBMCMMO BblOpaHHbIX U3 a30Ta, KUCMOPOAa U Cepbl.

[0063] CornacHO HeEKOTOpbIM BapuMaHTam peanusayuum B HacTosLWeEM K3obpeTeHun

NpeanoXeHo coegnHeHne popmynbl |, rae ykasaHHOE COEAMHEHNE HE NpeaCcTaBnsieT coGoil:
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NH
NO,

[0064] CornacHoO HeKOTOpbIM BapvaHTam peanusayuum B HacTosieM u3obpeteHun
npeanoxeHo coegnHeHne cdopmynel I’, roe ykazaHHoe coegnHeHne He npegcrasnseT coboun:
o)

I ‘),

R N
N
\

NH
NO,

[0065] Kak B uenom onpeaeneHo Bbille U ONMCAHO B HACTOSALEM AOKYMeEHTe, kaxabii R°
HesaBMCUMO npegcTaenseT cobon Bogopoa, Cis anudartmueckuin cdparmeHt, —CH.Ph, —
O(CHz)o-1Ph, -CH2-(5-6-uneHHOe reTtepoapunbHOe KOmnbLO) unn 5—-6—u4neHHoe HacbIWeHHOe,
4aCTUYHO HeHaChILLEHHOE N apunbHoe KonbLo, cogepxawiee 0—4 retepoaTtoma, HE3aBUCUMO
BbIOpaHHbIX 13 a30Ta, KUCropoaa unu cepobl;, rae R° moxeT 6bITb 3ameLleH ranoreHomM, —(CHz)o-
2R®, —(ranoreHR®), —(CH.)o—2OH, -(CH2)0-2OR®, =(CH>)¢—2CH(OR?®);; -O(ranoreHR®), —-CN, —N3, —
(CH2)02C(O)R®, —(CH2)02C(O)OH, —(CH2)0_2C(O)OR®, —(CH2)o2SR®, —(CH2)o—SH, —(CHz2)o-
oNH2, —(CH2)o-2NHR®, —(CH.)0_2NR®;, -NO,, —SiR®3;, —OSiR®3;, -C(O)SR® —(Ci_s npsmon unu
pasBeTBMNeHHbIN ankuneH)C(O)OR® unn —SSR*®; nnun gBa HesaBucMbIx BapnaHTa R° MoryT ObiTb
Heobs3aTenbHO B3SATbl C MX MPOMEXYTOYHbIM aToMoM(amn) ¢ obpasoBaHMeEM 3-12-4neHHOro
HacbILLEHHOro, YaCTUYHO HEHACHILLEHHOTO UM apuUbHOTO MOHO- UM BULMKIIMYECKOrO KonbLa,
coaepxaliero 0—4 retepoartoma, He3aBMCUMMO BblOPaHHbIX M3 a30Ta, KMCMopoja Wnu Cepbl.
CornacHo HEKOTOPbIM TakUM BapuaHTam peanu3auyum Kaxabli R® He 3amelyeH unu B cnyyae,
Koraa nNpeALlIecTBYET «ranoreH», 3amelleH TONbko C OAHMM wunu Oonee ranoreHamu, u
He3aBnCcUMO BbiOpaH u3 Ci—4 anudaTtudeckoro gpparmenta, —CH-Ph, —O(CH2)o-1Ph nnn 5-6—
UNEHHOro HaCbILWEHHOTO, YaCTUYHO HEHACILLEHHOrO UM apurbHOro konbLa, coaepxaiero 0—4

reTepoaroma, He3aBMCUMO BblOPaHHbIX U3 a30Ta, KUCNopoaa Unn Cepbil.
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[0066] Kak B Uenom onpegeneHo Beiwe, T npegcrasnseT cobon 4ByXBaneHTHbIN PParMeHT,
BblbpaHHbin 13 -N(R)-, -O-, -S-, -S(0)-, -SO», -C(S)-, -Si(R*)2, -P(R%-, -P(O)2-, nnm
[ABYXBAarNeHTHYIO HAacCbILEHHYIO MPSMYI0 UMW PasBeTBMNEHHYHO 1-3-UNEeHHY YrneBOAOPOAHYIO
Luenb, rae yrneBogopoaHas uenb HeobsizaTenbHO 3amelleHa okco mnm —OR, rge kaxabim R
He3aBNCUMO MpeacTaBnseT cobom BOAOPOS WM  HeobsizaTenbHO 3amelleHHbin Ci.s
anudaTtuyecknin parmeHT. CornacHo HEKOTOpPbIM BapuaHTam peanusauumn T npegcrasnseT
cobon -N(R)-, -O- nnn -S-. CornacHo HeKOTOpbIM BapuaHTam peanusauum T npegcrasnseT
cobon —NH-. CornacHo apyrum BapnaHtam peanmsaymm T npeacrasnseT cobon —O-. CornacHo
APYrum BapuaHtam peanusauum T npegcraBnseT cobon —S-. CornacHo HEKOTOPbIM BapuaHTam
peanusayun T npegcraensaetr cobon —N(R)-, rae R npegcrasnsetr cobon HeobasaTenbHO
3ameLleHHbIn Cis anudpaTnyeckmn pparmeHt. CornacHo HEKOTOPbIM BapuaHTam peanusagum T
npegcraensaeT cobon —N(CHzs)-. CornacHo HekoTopbiM BapuaHTam peanusaymm T npeacraBnseT
cobon —N(R)-, rae R npegcraBnseT cobon Cig anudatmyeckmin dparmeHT, HeobssaTenbHo
s3amewyeHHbIn -(CH2)0.4N(R°)2 mnu -(CHz2)0.4OR°.  CornacHo HeKkoTOpbIM Takum BapuaHTam
peanmnsauumn R° sBNAETCSA TakMMm, Kak OnpejeneHo Bbille Y ONMCAHO B HACTOSALLEM AOKYMEHTE.
CornacHo HekoTOpblM BapuaHTam peanu3auyum T npeacraenset cobonm —N(R)-, rge R
npeacraenseT cobon Cie anudarmyecknn pparmeHT, Heobs3aTenbHO 3amelyeHHbln -(CHz)o.
4aN(R®)2 unmn -(CH2)0.4OR°, rae R° npeacraesnser cobon Boaopos unu Cie anudarmyeckuin
tparmeHT.  CormacHO HEeKOTOpbiM BapuaHTam peanusaugum T npegcraenseTr cobon —
N(CH2CH2N(R®)2)- unn —N(CH2CH>OR®)-, rae R° npegcraBnsieT cobon Bogopos unu Cie
anudartuyecknin pparmeHT. CornacHo HeKOTopbiM BapuaHTam peanusauum T BbiGpaH us T
hparmeHTOB, NPUCYTCTBYIOLLNX HA COEAUHEHNSIX, MOKa3aHHbIX B Tabnuue 1, Huxe.

[0067] CornacHoO HeKOTOpbIM BapuaHTam peanusayuum T  npegcraBnseTr cobon
LBYXBaNEHTHbIN dparmeHT, BbIOpaHHbIN u3 -N(R)-, -O-, -S-
, -S(0)-, -SO;,-, -C(S)-, -Si(R*)2-, -P(R%)-, -P(0O)2-, AByXBanNeHTHbIN 3-7-4NEeHHbIN LUKNoankumneH
UNKN JBYXBANEHTHYIO HACBILLEHHYIO MPSMYIO UMW Pa3BETBNEHHYHO 1-3-UNEHHYIO YrneBO0pOAHYIO
uenb, rae yrneBojopojHas uenb Heoba3aTenbHO 3amelleHa ranoreHom, -R, gentepmem, okco
unn —OR, rae kaxablh R HesaBucMMO npeacraBnseT cobon BOAOPOA UNM HeoBs3aTenbHO
3aMeLlUeHHbIn Cig anudhaTtnyecknin hparmeHT. CornacHo HEKOTOPbIM BapuaHTam peanusagum T
npeacraensieT co6ON ABYXBANEHTHbIN 3-7-YNEHHbIN LUKNOANKUNEH WNN ABYXBANEHTHYHO
HaCbILEHHYID MNPAMYIO UMW pas3BeTBNEHHY 1-3-uneHHylo YrmeBOAOPOAHYHO LUenb, rae
YrNeBoAOpOAHas Lenb HeobA3aTenbHO 3aMeLLEeHa ranoreHoMm, -R, gentepmem, okco, nnm —OR,
rae Kaxabln R He3aBMCMMO npegcTaBnsieT cobon BOAOPOA WU HEOOSA3aTENbHO 3aMeELLEHHbIN

Cis anudatnyecki parmeHT. CornacHoO HeKOTOpbIM BapuaHTam peanusaymm T
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npeacraensieTr cobon ABYXBANEHTHbIA 3-7-YNEeHHbIN UuKknoankuneH. CornacHo HeKOTOpPbIM
BapvwaHTam peanu3ayum T npeacraBnsetr cobown yuknonponureH. CormacHO HEKOTOPbIM
BapuaHTam peanmsaumm T npeacraBnsaeT cobon 1,1-yuknonponuneH. CornacHoO HEKOTOPbIM
BapvaHTam peanusadun T npeacraBnseT cobon ABYXBaNeHTHYIO HACbILEHHYO MPAMYO WUMn
pasBeTBMeHHY0  1-3-UnNeHHyl0  YrmeBOAOPOAHYK LUenb, T[Ae YrMeBOAOPOAHAs  LUenb
Heobs3aTenbHO 3amelleHa ranoreHoMm, -R, pentepuem, okco unum —-OR, rpe kaxabin R
He3aBNCUMO npeacTaBnseT cobom BOAOPOS WM  HeobsisatenbHO 3amelwleHHbin Ci.s
anudaTtudecknin parmeHT. CornacHo HEKOTOpPbIM BapumaHTam peanusauumn T npegcrasnseT
coboun —CF»-, -C(Me)2- unu —CDg-.

[0068] Kak B uenom onpeaeneHo Bbiwe, R? npeacrasnsetr cobom BOAOPOA MUK
HeobsA3aTenbHO 3ameweHHbin Cis anudaTuyeckn dparmeHT. CornacHo HeKoTOpbIM
BapuaHTam peanusauum R? npeacrasnseT cobon sogopos. CornacHo HEKOTOPbIM BapuaHTam
peannsauun R? npeacraBnseTr cobon Heobsi3aTenbHO 3amelleHHbln Cig anudaTnyeckni
parmeHT. CornacHo HeKOTOpbIM BapuaHTam peanusayum R? npegcraBnset cobon MeTun.
[0069] Kak B uenom onpegeneHo Bbiwe, R' npeacraesnser cobow -R unu -(CH2)R*, rae p
npeacraenseT cobon 0, 1, 2 unu 3, n R* npeacraenset cobon —CN, -NOg, ranoreH, -OR, -SR, -
N(R)2, -C(O)N(R)2, -C(O)OR, -C(O)R, -N(R)C(O)R, -SO:N(R)> unun —-N(R)SO.. CornacHo
HEKOTOpbIM BapuaHTam peanusauun R' npeacraenset co6om -R, -CH2OR nnn -CH2N(R)..
[0070] CornacHo HekoTopbiM BapuaHTam peanusauum R' npeacraBnsieT cobonm -R, rae -R
npeacraensieT cobon Heoba3aTenbHO 3ameLleHHbIn Cis anndaTtuyecknin oparmeHT. CornacHo
HekoTopbiM BapuaHTam peanu3auum R' npepcraBnser cobon metun. CornacHo HEKOTOPbIM
BapuaHTam peanusauyum R' npeacraenset cobon -CHzRX, rae R* npegcraenseT coboin —OR mnu
-N(R).. CornacHo HekoTOpbiM BapuaHTam peanusauum R' npeacraBnser cobon -CH,OCHs.
CornacHo HekoTopbiM BapuaHTam peanusaumm R' npeacraenset cobon -CH:NH,. CornacHo
HEeKOTOpbIM BapuaHTam peanusayum R' npeacraenset cobom -CH;NHCH;.  CornacHo
HEeKOTOpbIM BapuaHTam peanu3agum R' npegcraeBnser cobonm -CH:N(CHs)..  CornacHo
HEKOTOpbIM BapuaHTam peanusagum R' npegcrasnseT cobon -CH,OH. CornacHo HEKOTOPbIM
BapuaHTam peanmsayum R' BbibpaH n3 R' cdparmMeHTOB, NPUCYTCTBYIOWNX Ha COELUHEHUSIX,
n3obpaxkeHHbix B Tabnuue 1, Hxe.

[0071] Kak B Uenom onpeaeneHo Bbiwe, KOMnbLo A npegcraBnser cobom deHun vnmn 5-6-
YneHHoe reTepoapuribHOe KonbLo, coaepxawee 1-3 atoma asota. CornacHO HEKOTOpbIM
BapuaHTam peanusaymm komblUo A npegcraensier cobon heHun unm  5-6-uneHHoe
MOHOLIMKITMYECKOE reTepoapunbHoe KonbLo, cogepxawlee 1-3 atoma asota, unu 8-14-uneHHoe

OULMKNNYEecKoe reTepoapunbHOe KombLo, cozepxawee 1-4 reTepoatoma, He3aBUCKUMO
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BblGpaHHbIX U3 a30Ta, KUCNopoAa u cepbl. COrnacHo HEKOTOPbIM BapuaHTam peanunsayum KonbLo
A npepcraenset cobon peHun. CornacHoO HEKOTOPbIM BapuaHTam peanusauum Komblo A
npeacraensieT cobon 5-6-uneHHoOe reTepoapunbHOe KOnbLO, cogepxalwlee 1-3 atoma asoTa.
CornacHO HeKOTOpbIM BapuaHTam peanusaumm kombLo A npegcraenser cobon 8-14
BuumMknuueckoe reTepoapunbHoe KombLo, coaepxawee 1-4 reTtepoartoma, HeE3aBUCUMMO
BblIGpaHHbIX 13 a30Ta, KUCNOPOoAa 1 Cepbl.

[0072] CornacHo HeKOTOpPbIM BapmMaHTam peanusaumm konbuo A npeacrasnseT cobon peHun
n R3 npegcraBnseT coboi aneKkTpoHoakLenTopHyo rpynny. Cneunanucty B AaHHOW obnactu
OyAeT NOHATHO, YTO HEKOTOPbIE PparmMeHTbl, OXBaTbiBaeMble onpegeneHmem R® npegcrasnstoT
coboi 3NeKTPOHOaKLEeNTOpHbIE TPynnbl. Takum o6pas3om, COrracHO HEKOTOPbIM BapuaHTam
peanunsauyumn konblo A npeacraensieT cobon deHnn u R3 BbibpaH n3 —CN, -NO,, ranorehna, -
C(O)N(R)2, -C(O)OR, -Cy, -C(O)N(R)-Cy unun -C(O)-Cy. CornacHo HeKkOTOpbiM BapuaHTam
peanusauum konbuo A npeacraenseT cobon eHun n R3 BeiGpaH n3 —CN, ranorena, -C(O)N(R),
-C(O)OR, -Cy, -C(O)N(R)-Cy unu -C(O)-Cy. CornacHO HeKOTOpbIM BapuaHTam peanunsayun
konbLo A npegcraBnsieT cobon cdeHun u R3 npegcraBnseT coGon Bogopos, Heoba3aTenbHO
3ameLeHHbIn Cis anudpatnueckuin parmeHTt, —CN, -NO>, ranoreH, -OR, -N(R)2, -C(O)N(R)2, -
C(O)OR, -Cy, -C(O)N(R)-Cy, -C(0O)-Cy, -O-Cy, -O-(CH2)s-Cy, -(CH2),-O-Cy, -N(R)-Cy, -N(R)-
(CH2)n-Cy, -(CH2)a-N(R)-Cy nnn -(CH2)m-Cy. CornacHo HekOTOpbIM BapuaHTam peanusauuim
konbLo A npeacraenseT cobon cdeHnn n R3 npeacraenser cobon Bogopoa, HeobA3aTenbHO
3ameLleHHbIn Cq.s anndaTtudeckuin chparmeHTt, —CN, ranoren, -OR, -N(R)2, -C(O)N(R)2, -C(O)OR,
-Cy, -C(O)N(R)-Cy, -C(0)-Cy, -O-Cy, -O-(CH2)a-Cy, -(CH2),-O-Cy, -N(R)-Cy, -N(R)-(CH2)s-Cy, -
(CH2)»-N(R)-Cy nnu -(CH2)-Cy. CornacHo HeKOTOpbIM BapuaHTam peanusagumn komnbuo A
npeacraenseT cobon dpeHun n R3 BoiGpaH ns —CN, -NO2 unu ranoreHa. CornacHo HEKOTOPbIM
BapuaHTaMm peanusauyum konbuo A npegcraenseT cobon cdennn n R® BbibpaH n3 —CN unn
ranoreHa.

[0073] CornacHo HEKOTOPbIM BaprMaHTam peanusaumm konbuo A npeacraBnseT cobon eHun
n R? HaxoauTcs B MeTa-nonoXeHun peHnnbHoro konbua n R® Haxogutcs B OpTO-NONOXEHWN
cheHunbHoro konbya. CornacHo HEKOTOPbIM BapuaHTam peanusauuu KonbLo A npejcraBnseT
cobon:

R2
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roe R? sBnsieTcs Takum, Kak onpejeneHo Bbille U B HAaCTosILWEeM A0KyMeHTe, u R3 npegcrasnseT
cobon 3NEeKTPOHOAKUENTOPHYK [pynny, W, F4€ BOMHUCTAS IUHUS YKa3blBAE€T Ha MECTO
npucoeauHeHns konbuya A K T.

[0074] CornacHo HEKOTOpPbIM BapuaHTaMm peanu3ayum konbLo A npegcrasnset cobon:

RZ

3
R3
roe R? npeacraenset coboi ranoreH n R3 npegcraensiet co6on —CN, 1, rae BONHUCTas NUHNS

yKasblBaET Ha MECTO NpMcoeanHeHna konbya A K T.

[0075] CornacHoO HeKOTOpbIM BapuaHTam peanusauum komnbuo A npeacrasnseTr cobon
F

N
CN , TA€ BONMHNCTas NUHNS YKasblBAET HA MECTO NpUcoeauHeHmns konbua A k T.

[0076] CornacHo HEKOTOPbIM BapMaHTam peanusaymm konblo A npeacraBnseTt cobon 5-6-
UneHHoe reTepoapurbHOe KonbLo, coaepxawee 1-3 atoma asota. CornacHO HEKOTOPbIM
BapvaHTamMm peanusayum konblo A npeacTaBnsieT cobom 5-uneHHoe reTepoapunbHoe KonbLo
cogepxawee 1-3 atoma asota. CormacHO HEKOTOPbIM BapuaHTam peanusayum komnbuo A
npeacraensieT cobon 6-yneHHOe reTepoapunbHOe KomnbLo, coaepxawee 1-3 atoma asora.
CornacHO HeKOTOpbIM BapumaHTam peanusauyum konbLuo A npegcraBnseTr cobon nupugwun.
CornacHoO HEKOTOpPbIM BapuaHTam peanu3aumm konbLo A npeacTaBnseT coboin NMpUMUANHARN.
CornacHoO HEeKOTOpPbIM BapuaHTam peanusauguy konbLo A npeactaBnseT cobon nupuaasnHn.
CornacHO HeKOTOpbIM BapuaHTam peanuM3auyumn Konbuo A npeactaBnseTr cobor nupasuHun.
CornacHo HEKOTOPbIM BapyaHTam peanusayum konbLo A npegctaBnseT cobon TpuasmHun.

[0077] CornacHo HEKOTOPbIM BapuaHTaMm peanusayuu konbuo A npegcrasnset cobon 8-14-
yneHHoe BuUMKNUYecKoe reTepoapunbHoe KonbLo, cogepxawyee 1-4 retepoaToma, HE3aBUCUMO
BbIOpaHHbIX U3 a30Ta, KMCMOpoAa U cepbl. CornacHoO HEKOTOPbIM BapuaHTam peanusagum
konbuo A npegcrtaBnsier cobon 9-10-uneHHoe OULMKIMYECKOE TeTepoapurnbHoe KomnbLo,
coagepxailee 1-4 retepoatoma, He3aBUCUMO BbIOpaHHbIX M3 as30Ta, KUCNoOpoja U Cepbl.

CornacHo HEKOTOpPbIM BapuaHTam peanunsauum konbuo A npeacrtasnseT cobon 9-10-uneHHoe
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OuuMKNUUecKkoe reTepoapunbHoe KOmbLo, coaepxawee 2-3 reTepoartoma, HeE3aBUCKMMO
BbIOpaHHbIX M3 as3oTa, kucnopoga u cepbl. CoOrnacHo HEKOTOPbIM BapuaHTam peanu3aymun
Konbuo A BbIOpaHo us;
R2 R2 R?
R )\ N)\N

% o Py
f]*f Ay Oy

// \\ N

H I

[0078] Kak B uenom onpeaeneHo Bbilwe, R? npeacrasnseTt cobom ranoreH, -CN, -SRY, -S(O)RY,
-SOzRY, -OSOzRY, -OC(O)RY mnn -OP(O).0RY, rae kaxabin RY HesaBucumo BbiOpaH u3
Heoba3aTenbHO 3ameweHHoro Cies anudpatuueckoro dparmeHtTa wunu HeobsasaTenbHO
3amewieHHoro deHuna. Cneuywanucty B JaHHOW obnactm TexHuku OyAaeT NOHATHO, 4TO
dparmeHTbl, OxBaTbiBaemble onpejgeneHvem R? npepcraBnsoT coboi yxoaswme rpynnbl.
Yxogawme rpynnbl XOpOLLO U3BECTHbI B JaHHOW 0BNacTn TEXHUKKU, Hanpumep, cMm., «Advanced
Organic Chemistry,» Jerry March, 4" Ed., pp. 351-357, John Wiley and Sons, N.Y. (1992).
CornacHo HekoTopbiM BapuaHTam peanudauum R? npepcraBnset cobow ranoreH. CornacHo
HEKOTOpPbIM BapuaHTam peanusauum R? npegcraesnseT coGon ctop. CornacHo HEKOTOPbIM
BapuaHTam peanusaymm R? npegcrtaensiet coboi xnop. CornacHo HEKOTOpPbIM BapuaHTam
peannsauun R? npeacraensaet cobon -SRY mnm -SO2RY. CornacHo HEKOTOpbIM BapuaHTam
peannsauun R? npegcraengaer cobom -SRY unm -SO:RY m RY npegcraenseTr cobon
Heobsi3aTenbHO 3amelleHeHbln Cis anudatmyeckuin parmeHtT.  CoOrnacHo HeKOTOpPbIM
BapuaHTam peanunsaumm R? npegcraesnset cobon —SCH;3 unu -SO,CHs. CornacHo HEKOTOPbIM
BapuaHTam peanusayun R? BbibpaH M3 chparmMeHToB R2, MpUCYTCTBYIOLINX Ha COEAUHEHUSIX,
n3obpakeHHbix B Tabnuue 1, H1xe.

[0079] Kak B yenom onpegeneHo Bbiwe, R3 npegcraenseT cobon Bogopos, Heoba3aTenbHo
3amMelleHHbIn Cig anudatudeckun dparmeHT, —CN, -NOg, ranoreh, -OR, -N(R)2, -C(O)N(R)2, -
C(O)OR, -Cy, -C(O)N(R)-Cy, -C(0)-Cy, -O-Cy, -O-(CH2)s-Cy, -(CH2),-O-Cy, -N(R)-Cy, -N(R)-
(CH2)n-Cy, -(CH2)n-N(R)-Cy unu —(CHz2)m-Cy, rae kaxabli n He3aBMCcUMO npegcrasnset cobon 0,
1, 2, 3 nnun 4, n kaxabin Cy He3aBUCUMO NpeacTaBnsieT cobon HeobsA3aTeNbHO 3aMeELLEHHOe
KonbLo, BblOpaHHOE U3 3-9-UNEHHOr0 HAacCbIWEHHOT0 WM  YaCTUYHO HEHAaCbIWEHHOro
kapbouumknnyeckoro konbla nnu 3-9-4neHHOro HacbILEHHOrO0 MMM YaCTUYHO HEHAaCbIWEHHOro
reTepoLMKIINYEcKoro Konbua, coaepxawero 1-3 retepoatoma, He3aBWCMMO BbIOPaHHbIX W3
as3oTa, Knucnopoga u cepbl, deHnna, 5-6-4neHHoOro reTepoapunbHoOro Konbya, cogepxawero 1-3

retepoartoma, He3aBUCUMMO BbIOpaHHbIX W3 asoTa, Kucrnopoga W cepbl, 7-12-4neHHoro
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HaCbIWEHHOr0 WUNM 4YacTUYHO HEHACHILWEHHOTO KOHAEHCUPOBAHHOTO WUMU  MOCTUMKOBOTO
BuumKnnyeckoro kapboUMKNMYEecKoro konbLua, unm 7-12-4neHHoro HacbILWEHHOTO UMK YacTUYHO
HEHAacCbILLEHHOTO KOHAEHCUPOBAHHOIO MM MOCTUKOBOIO OULIMKMNYECKOrO reTepoLMKIINYECKOro
konbLa, cogepxallero 1-3 rerepoaromMa, HE3aBNCMMO BblOpaHHbIX U3 a30Ta, KUCMOPOAA U Cepbl.
[0080] CornacHo HekoTopbiM BapuaHTam peanusayunm Cy npegcrtasnser cobon
Heobs3aTenbHO 3amMelleHHoe 3-9-UNeHHOEe HAaCbIWEHHOE WM YacTUYHO HEHAaCbIWEHHOoe
kapboumknuueckoe konbLo. CornacHo HeKOTOpbIM BapuaHTam peanudayun Cy npeacrasnset
coboin Heoba3aTenbHO 3amMeLleHHoe 3-7-YneHHOe HaCbIWEHHOE UMNN YacTUYHO HEHACbILEHHOE
kapbouymknuueckoe konbLo. CornacHo HeKOTOpbIM BapuaHTam peanudayun Cy npeacrasnset
cobon Heobs3aTeNbHO 3aMELLEHHbIN 3-7-UneHHOe HacbilWeHHOe KapbouuKnuyeckoe Konbuo.
CornacHo HekoTopbiM BapuaHTam peanusauum Cy npeacraBndetT cobon Heobs3aTenbHO
3aMeLLEeHHbIN LMKNONpOnunbHOE UMNn LMKIOreKCunbHOE KonbLo.

[0081] CornacHo HekoTOpbiM BapuaHTam peanudayum Cy npegcrasnser cobon
Heobsa3aTenbHO 3amMelleHHoe 3-9-uneHHOe HacbIWEeHHOe WM YacTUYHO HEeHacbIWweHHOoe
reTepoLmKnyeckoe KonbLo, cogepxawiee 1-3 rerepoaroma, He3aBNCMMO BbIOpaHHbIX U3 a30Ta,
kncnopoga n cepbl. CornacHo HeKOTopbiM BapuaHTam peanusauyum Cy npeactaBnseT cobon
Heoba3aTenbHO 3aMeLUEeHHbI 3-7-YNeHHOE HaCbIWEHHOE WM YacTUYHO HEeHaCbIWeHHoe
reTepoUuKnnYecKoe KonbLo, cogepxallee 1-3 rerepoaroma, He3aBUCUMO BbIOpaHHbIX U3 a30Ta,
kncnopoaa n cepbl. CornacHo HeKOTopbiM BapuaHTam peanusauyun Cy npeactaBnseT cobon
Heobs3aTenbHO 3aMelleHHOe 5-B-uneHHOe HaCbIWEHHOe WM YacTUYHO HeHacCbIWeHHoe
MOHOLIMKITMYECKOE TreTEPOLUKINYECKOE KOMbLO, cogepxallee 1-3 reTepoaTtoma, HeE3aBUCUMO
BbIGpaHHbIX U3 a30Ta, KUCropoaa n Cepbl.

[0082] CornacHo HekoTopbiM BapuaHTam peanusauyum Cy npegcrtaBnser cobon
Heobs3aTenbHO 3aMeleHHOe 4-6-UneHHOe HaCbIWEHHOEe TeTepoLMKINYECKoe KOmnbLoO,
coagepxailee 1-3 retepoaToma, He3aBUCUMO BbIOpaHHbIX M3 as0Ta, KUCNopoja U Cepbl.
CornacHo HeKOTOpbIM BapuaHTam peanusauum Cy npeacraBnseT cobon Heobsi3aTenbHO
3aMeLLeHHOoe 4-UneHHoe HacbILWEeHHOE reTepoLUKIMYECcKoe KOmnbLO, cogepxallee 1 retepoaTom,
BbIOpaHHbIA 13 a30Ta, kucnopoga u cepbl. CornacHo HEKOTopbIM BapuaHTam peanusaguu Cy
npeacraensier cobon Heobs3aTenbHO 3aMeLLeHHoe 5-uneHHoe HaCbILWEHHOE
reTepoUUuKNmMYecKoe KonbLo, cogepxallee 1-2 rerepoaroma, He3aBUCUMO BbIOpaHHbIX U3 a30Ta,
kncnopoga n cepbl. CornacHo HeKoTopbiM BapuaHTam peanusayum Cy npeactaBnseT cobon
Heobs3aTenbHO 3aMelleHHOe 6B-uneHHOe  HAacbIWEHHOE  reTepoLMKIIUYECKOe  KOmbLo,
coagepxailee 1-3 retepoatoma, He3aBUCUMO BbIOpaHHbIX M3 as30Ta, KUCNopoja U Cepbl.

CornacHo HeKOTOpbIM BapuaHTam peanusauum Cy npeacraBnseT cobon Heobs3aTenbHO
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3aMeLleHHyo rpynny, BbIGpaHHylO M3 oOKceTaHuna, TeTparvapodypaHuna, nupponuauHuna,
TeTparngponupaHuna, nunepuagnHuna, nunepasuHina u mopdgonuHuna.

[0083] CornacHo HekoTopbiM BapuaHTam peanusayunm Cy npegcrtaesnser cobon
Heobs3aTenbHO 3amelleHHoe 3-7-UfneHHOE YacTUYHO HEHACbIWEHHOE reTepoLMKInYeckoe
KonbLo, cogepxawee 1-3 retepoatoma, He3aBMCMMO BbiOpaHHbIX U3 a30Ta, KUCNOpoAa U Cepbl.
CornacHo HEKOTOPbIM TaknM BapuaHTam peanusauum Cy npeacrasnseTt cobon 3,6-gurngpo-2H-
nupaxun unu 1,2,3,6-tetparngponupugnHun.

[0084] CornacHo HekoTopbiM BapuaHTam peanusauum Cy HeobasaTenbHO 3ameLleH deHun.
[0085] CornacHo HekoTopbiM BapuaHTam peanusauyunm Cy npegcrtaesnser cobon
HeobsA3aTenbHO 3aMmelleHHbIn 5-6-uneHHoe reTepoapunbHOe KomnbLo, coaepxawee 1-3
retrepoaroma, He3aBMCUMO BbliOpaHHbIX U3 a3oTa, kucnopoga u cepbl. CornacHo HEKOTOPbIM
BapuaHTam peannsaymm Cy Heobas3aTenbHO 3ameLLeH NMpuann.

[0086] CornacHo HekoTOpbiM BapuaHTam peanu3ayum Cy npegcrasnser cobon
Heobs3aTenbHO 3aMeLUEHHbIN 7-12-UNeHHOe HaCbIWEHHOE WU YacTUYHO HeHaCbIWEeHHoe
KOHZEHCMPOBAHHOE MNN MOCTUKOBOE BuLmKnuyeckoe kapOoLmKnnyeckoe KonbLo.

[0087] CornacHo HekoTOpbiM BapuaHtam peanu3auum Cy npegcrasnseTr cobon
Heobs13aTenbHO 3aMeLleHHbI 7-12-UnNeHHOEe HacCbILWEHHOe WM YacCTUYHO HEeHaCbIWEHHOe
KOHAEHCMPOBAHHOE UM MOCTUKOBOE BNLMKITUYECKOE reTEPOLMKITMYECKOE KOMbLO, CoAepKaLLlee
1-3 reTepoaroma, He3aBUCUMO BbIOpPaHHbIX U3 a30Ta, Kucnopoaa un cepbl. COrnacHo HEKOTOPbLIM
BapuaHTtam peanusauum Cy npeacraBnsieT cobon Heobs3aTenbHO 3aMeLlleHHbI 8-YneHHoe
HacCbILWEHHOe MOCTUKOBOE OWLMKNUYECKOE FeTEePOLMKIMYECKOE KOMbLO, cogepxawee 1-3
retepoaTtoma, He3aBUCUMO BbiOpaHHbIX U3 a3oTa, kKucnopoga u cepbl. CornacHo HEKOTOPbIM

Taknm BapuaHTam peanusauum Cy npegcraensier  coboun (1R,58)-3-okca-8-

N
/

azabuyunkno[3.2.1]oktun (T.e., parmMeHT, umetoLmnin cTpyktypy O ).
[0088] CornacHo HEKOTOPbIM BapvMaHTaM peanunsauvMu NOAXOAALMA ANS 3aMELLEHUS aToMm
yrnepoga B Cy Heobs13aTenbHO 3amMeLleH ranoreHom, -(CHz)o4R®, -(CH2)0-4OR?®, -(CH2)0-4N(R°)2,
rae:
R° npeacraBnset cobon Bogopoa unu Cie anudatnyecknin pparmeHT, Heobs3aTenbHoO
3aMeLLeHHbIn ranoreHom unm —(CHz)o-2OR*, 1

R* npeacraBnset cobon Ci4 anudatuyecknin parMmeHT; Unu:
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JBa He3aBWCUMbIX BapuaHTa R°, B3ATble BMECTE C MX NPOMEXYTOYHbIM aToOMOM(amm)
o0pasyloT 3-6-yneHHOe HacbilWeHHOe KonbLo, cogepxaulee 0-1 retepoatomos,
BbIGpaHHbIX U3 a30Ta, KNCIOPO4 UMNu cepbl.

[0089] CornacHo HeKOTOpPbIM BapvMaHTaMm peanusauvMu NOAXOAALMA ANS 3aMEeLLEHUs aToMm
asoTa B Cy Heobs3aTenbHo 3amelleH -(CHo)o.4RT, roe RT npeacraenset cobon Bogopog nnu Ci.

6 anudaTuyecknin parmeHT.

%

[0090] CornacHo HekoTOpbiM BapuaHTam peanusayun Cy npeacraensaeTt cobon (R)2 wnm

)

° ~ ~ ~
(R*)2 | rpe kaxabiit R° npeacraesnset cobon Ci.s anudatnyeckun dparmeHt. CornacHo

he
EN
1/
HEKOTOpbIM BapuaHTam peanusayum Cy npeacraBnset cobon (R%)2 | rpe kaxabin RO
npeacraensieT cobon Ci.s anudaTudecknin chparmeHT u gBa BapuaHTta R°, B3siTbie BMECTe C UX
NPOMEXYTOUHbIM aToMom(amin) oOpasytoT 3-4-UrneHHOe HacbILEeHHOEe KOmnbLo, cogepxallee 0-1
reTepoaTtomoB, BblOpaHHbIX M3 a30Ta, Kucnopos wnum cepbl. CornacHO HEKOTOPbIM TaKuM
BapuaHTam peanusayumn Cy npeacraBnset cobon 3-azabuymnkno[3.1.0Jrekcun (T.e., hparmeHrT,
M
N

UMEIOLLMIA CTPYKTYPY ). CornacHo HeKOTOpbIM BapuaHTam peanusaynm Cy npegcraBnsaet

3,

cobon 2 | rpe kaxabin R° npepcraensiet cobon Ci.s anudaTnyecknin parmMeHT 1 4Ba
BapmnaHta R° B3sATble BMECTe C UX MPOMEXYTOYHbIM aTomom(amu) oOpasyrT 3-4-uneHHoe
HacbILWEeHHoe KomnbLo, cogepxaujee 0-1 reTepoaTomoB, BbIBpaHHbIX U3 a30Ta, KUCNOPOoL WK

cepbl. CornacHo HeKOTOpPbIM Takum BapuaHTam peanusaumm Cy npegcraensieT cobon 3-

S
asabuymkno[3.1.1Jrentun (T.€., hparmMeHT, UMEIOLLNIA CTPYKTYPY ).

[0091] CornacHo HekoTOpbIM BapyaHTam peanu3ayun Cy BeiGpaH ns:
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[0092] Cneyuwanucty B gaHHon obnactu GyaeT MOHATHO, YTO onpeaeneHne R3 BknovaeT
3MneKkTpoHoakUenTopHble rpynnbl (Hanpumep, -CN, -NO,, ranoreH, u 1.4.) u conodunusnpytome
rpynnbl (Hanpumep, -N(R)z, -Cy, -C(O)N(R)-Cy, -C(O)-Cy, -O-Cy, -O-(CH.):-Cy, -(CH2),-O-Cy, -
N(R)-Cy, -N(R)-(CH2)n-Cy, -(CH2)s»-N(R)-Cy, -(CH2)m-Cy, u T.4.). Takum obpa3om, corrnacHo
HeKoTOpbIM BapuaHTam peanusayum R® npeactaBnsieT coboin aneKTPOHOAKLENTOPHYO rpynny.
CornacHo apyrum BapuaHTam peanusauyum R® npeacraBnsetT coGoil CONnGUNU3NPYHOLLYIO
rpynny.

[0093] CornacHo HekoTOpbiM BapuaHTam peanusauyum R3 npeacraBnsieT cobon BOAOPOL,.
CornacHo HekoTopbiM BapuaHTam peanusauyun R3 npeacraenset cobGon Heobs3aTenbHO
3amMelleHHbIn Cig anudbatudeckun cdparmeHT, —CN, -NOg, ranoreh, -OR, -N(R)2, -C(O)N(R)2, -
C(O)OR, -Cy, -C(O)N(R)-Cy, -C(0O)-Cy, -O-Cy, -O-(CH2)s-Cy, -(CH2),-O-Cy, -N(R)-Cy, -N(R)-
(CH2)n-Cy, -(CH2)-N(R)-Cy nnu —(CHz2)m-Cy. CornacHo HekoTopbiM BapuaHtam peanusauyum R3
npeacraensieT cobon Heoba3aTenbHO 3ameLleHHbIn Cis anudaTtuyecknin oparmeHT. CornacHo
HeKoTopbIM BapuaHTam peanusauyun R3 npegcraenset co6om -(CH2)a-O-Cy, -(CH2)m-Cy, -(CH2)o-
aN(R®)2 nnn —(CH3)e4OR°. CornacHo HekoTopbiM BapuaHTam peanusaumm R3 npeacraBnseT
cobon Cis anudatuyecknin parmeHT, Heobs3aTenbHO 3amMelleHHbIn —(CHz)o-aN(R®)2.
CornacHo HeKOTOpbIM TakMM BapuaHTam peanusayum R° npeacraBnsieT cobon BOZOPOL Wnu
Heobsi3aTenbHO 3aMelleHHbln Cig anudatuyecknin  parmeHT. CornacHo HeKoTOpbIM
BapuaHtam peanm3auun R3® npegcraBnser cobon Cis anudatuyeckuin - hparmenT,
Heobsi3aTenbHO 3amelleHHbIn —(CH2)o—aSO2R°, —(CH2)o-4OR° unn —(CH2)s4N(R°)2, rae R°
npeacraensier cobon BOAOPOA WM Heobs3aTenbHO 3aMelleHHbIn Cig anudaTnyeckun
hparmeHT. CornacHo HeKoTOpbIM BapuaHTam peanu3auun R3 npegcraenser cobon -(CHa)e-

4OR°. CornacHo HekoTopbiM BapuaHTam peanusauun R3 npegcrasnseTt coboi -(CHz)o4SO2RC.
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CornacHo HekoTopbiM BapuaHTam peanumsauyum R3 npeacrtaesnset cobont -(CH:z)esN(R®)2.
CornacHo HekoTopbiM BapuaHTam peanumsauyum R3 npeacraensetr cobom -(CHz)1-aN(R®)..
CornacHo HeKOTOpbIM BapuaHTam peanusauum R3 npeacraesnseTt co6oin -CH2N(R®)2. CornacHo
HEKOTOpPbIM BapuaHTam peanusayum R3  npegcraBnser cobon -CHzN(R°)z, -CH.OR°
unun -CH2SO:R°. CornacHo HeKoTOpbIM TaknuMm BapraHTam peanusayum R° npegcrasnseT cobon
C1.s anudatnueckun parmeHT, HeobsA3aTenbHO 3amelleHHbIn —CN, ranoreHom unn —(CHa)o-
20OR*, rae R* npeacraBnaet cobon Ci4 anudatnyeckmin cparmeHt. COrnacHo HEKOTOPbIM
BapuaHTam peanusauyum R® npegcraesnser cobom —CH;OH, —-CH>OCHs, -CH>OCHF;, -
CH,OCH2;CHF;, —-CH>OCH,CH3, —-CH,OCD.CD3, —-CH>OCH.CH:F, —CH>OCH>CH.CN,
CH>OC(CHz3)3, -CH2S0O2CH3s, -CH:NHC(CHs)s, -CH2N(CH3)C(CHas)s, -CH2N(CH3)CH(CHa)2, -
CH2N(CH2CH(CHpa)2)2, -CH2N(CH3)CH2CH>OCH3 nnun -CH2N(CH3)CH2CH>OCH2CH.

[0094] CornacHo HekoTOpbIM BapuaHTam peanusayumn R® npeacrtasnsieT cobont —(CHz)m-Cy,
roe Cy ABNSETCS TakMM Kak OnpeAeneHo Bbille 1 ONMCaHO B HACTOSLLEM AOKYMEHTE.

[0095] CornacHo HekoTOpbIM BapuaHTam peanusauyum R3 npegcrasnsiet cobon —CH.Cy, rae
Cy npeacraBnsetr coboil HeobsA3aTenbHO 3aMeLeHHbI 5-6-uneHHOe HacbIWweHHoe unn
YaCTUYHO HeHacCblWEHHOe reTepouuKnnyeckoe Konbuo, cogepxawee 1-3 retepoaTtoma,
He3aBMCUMO BbIOpaHHbIX U3 a30Ta, KUCnopoaa u cepbl.

[0096] CornacHo HekoTopbiM BapuaHTam peanusauun R® npeacrasnset cobon —(CHa)m-Cy,
rae Cy npeacraBnsaeT cobon HeobssaTenbHO 3aMeELLEHHOE 7-12-uneHHOe HacbIWEeHHOe Unu
YaCTUYHO  HEHaCblWEHHOE  KOHAEHCMPOBaHHOE  MNU  MOCTUKOBOE  GuUMKNUYeckoe
reTepoLMKInyeckoe KonbLo, cogepxawee 1-3 retepoaroma, HE3aBUCMMO BblOpaHHbIX U3 a30Ta,
Kucnopoaa u cepbl.

[0097] CornacHo HekoTOpbIM BapuaHTam peanusauyum R3 npepcrtaBnsier co6on —Cy.
CornacHo HekoTopbiM BapuaHTam peanu3adum R® npegcrasnser cobon —Cy, rae Cy
npeacraensieT cobon HeobA3aTenbHO 3aMELLEeHHOE 5-6-uneHHoe reTepoapunbHOE KomMbLoO,
cogepxalwiee 1-3 retepoartoma, He3aBUCUMO BbIOpaHHbIX M3 asoTa, KUCNopoAa W Cepbl.
CornacHo HeKkoTOpbiM BapuaHTam peanu3auum R3® npeacraesnset cobom —-Cy, rae Cy
npeacraensieTr cobon HeobsA3aTenbHO 3aMeELLeHHOe 7-12-uneHHoe reTepoapuiibHoOe KOnbUo,
cogepxalwiee 1-3 retepoatoma, He3aBUCUMO BbIOpaHHbIX M3 asoTa, KUCNopoja W Cepbl.
CornacHo HekoTOpbiM BapuaHTam peanusagum R3 npegcrasnser cobon —Cy, rae Cy aBnsieTca

TakKnNM, Kak onpeaeneHo Bbille N ONNCaHO B HACTOALLEM AOKYMEHTE.
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[0098] CornacHo HekoTOpbiIM BapuaHTam peanusauum R3  npeacrasnser cobon
Heobs3aTenbHO 3amelleHHbIn Cis anundatuyeckuin dparmeHT, BbiOpaHHbin n3 —CH,OH, —
CH>OCH3 u -CHs,

[0099] CornacHo HekoTopbiM BapuaHTam peanusayum R® npegcraensieT cobon —OR, rge R
npeacrasnaeT cobon Heobs3aTenbHO 3ameLyeHHbIn Ci.s anudaTtnyeckuin pparmeHt. CornacHo
HeKOTOpbIM BapunaHTam peanusayum R3 BeibpaH n3 —O(CH2),OCH3;, —O(CHz2)2N(CH3)2, n —OCHs.
[00100] CornacHo HekoTOpbIM BapnaHTam peanusauyum R3 npeacrasnset cobon -N(R)2, rae R
npeacraenseT cobon Heobs3aTenbHO 3ameLleHHbIn Cig anndaTtuyecknin oparmeHT. CornacHo
HEKOTOPbIM BapunaHTam peanusaunn R3 npeacrasnset co6om —N(CHs)..

[00101] CornacHo HekoTOpbIM BapuaHTam peanusayum R3 npeacrasnset cobon ranoreH, -CN,
NO,, -C(O)N(R)2, unu -C(O)OR. CornacHo HekoTOpbiM BapuaHtam peanusayum R3
npeacraensieT cobon ranoreH, -CN, unm NO2. CornacHo HEKOTOpbIM BapuaHTam peanusagum R®
npeacraenseT cobon cTop, xnop unm 6pom. CornacHo HEKOTOPbIM BapuaHTam peanusayum R3
npeacrasnseT cobon -C(O)N(R). unm -C(O)OR, rae kaxablin R sBNsieTCs Takum, Kak onpeseneHo
BbILLE M ONMUCaHO B HACTOSILLEM JOKyMeHTe. CornacHo HEKOTOpbIM BapuaHTam peanusayum R3
BbiGpaH n3 —C(O)NH,, -C(O)OCH.CHs; n -OC(O)CHs;. CornacHo HeKoTOpbiM BapuaHTam
peanusauumn R3 BbiGpaH n3 —C(O)NH_, -C(O)OCHs, -C(O)OCH,CH3 1 -OC(O)CH.

[00102] CornacHo HekoTOpbIM BapuaHTam peanusaymmn R3 npeacraenset cobont —Cy, -(CH2)m-
Cy, -C(O)N(R)-Cy, -C(0)-Cy, -OR, -O-Cy, unu -O-(CH2):-Cy, rae kaxgbim n3 R, n, m n —Cy
ABNAETCS TaKUM, KaK ONpejeneHo BbIlE U ONUCAHO B HACTOSILLIEM A OKYMEHTE.

[00103] CornacHo HekoTOpbIM BapuaHTam peanusaymmn R3 npeacraenseTt coboun —Cy, -(CH2)m-
Cy, -C(ON(R)-Cy, -C(O)-Cy, -O-Cy wunu -O-(CH2)s-Cy, rae kaxgbin —Cy He3aBUCUMO
npeacraensieT cobon HeobsA3aTenbHO 3aMELLEHHOE KOnbUo, BbIOpaHHOE U3 3-7-YNeHHOro
HacbILLEHHOTO WM YaCTUYHO HeHacblWeHHOoro kapbouymknuyeckoro konbua.  CormacHo
HEKOTOpbIM BapuaHTam peanunsaumm R3 npegcraenseT cobon —Cy, -(CH2)m-Cy, -C(O)N(R)-Cy, -
C(0O)-Cy, -O-Cy nnu -O-(CH2)s-Cy, rae kaxabin —Cy npeactaBnsieT cobon Heobs3aTenbHO
3aMeLLeHHOE LMKNONPONnIbHOE KOMbLO.

[00104] CornacHo HekoTOpbIM BapraHTam peanusaymmn R3 npeacrasnseT coboi —Cy, -(CH2)m-
Cy, -C(ON(R)-Cy, -C(O)-Cy, -O-Cy wunu -O-(CH2)s-Cy, rae kaxgbim —Cy He3aBUCUMO
npeacraensieT cobon HeobsA3aTenbHO 3aMELLEHHOE KOnbUo, BbIOpaHHOE U3 4-7-YNEeHHOro
HacbILLEHHOrO M YaCTUYHO HEHACbILWEHHOrO reTePOLMKINYECKOro KonbLa, coaepxawero 1-3
retepoaToma, He3aBUCUMO BbIOpaHHbIX M3 asoTa, Kucrnopoaa u cepbl. CornacHo HeKOTOpbIM
BapuaHTam peanusayum R3 npegcraenseTt cobon —Cy, -(CHz)m-Cy, -C(O)N(R)-Cy, -C(0O)-Cy, -O-

Cy nnn -O-(CH2)-Cy, roe kaxgbin —Cy He3aBUCUMO NpeacTaBnsieT cobon Heobsi3aTenbHO
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3aMelleHHoe Kombuo, BblIbpaHHOE u3 OKCeTaHuna, nunepuauHuna, nUupponuauHUNa,
TeTparuapodypanuna, nunepasuHuna n mopdgonuHuna. CornacHo HEeKOTOpbIM BapuaHTam
peanunsauumn R? npegcraBnseT cobon —Cy, -(CH2)m-Cy, -C(O)N(R)-Cy, -C(0O)-Cy, -O-Cy unu -O-
(CH2),-Cy, raoe kaxabin —Cy He3aBUCMMO NpeacTaBnseT cobon HeobsA3aTenbHO 3aMeLLeHHOe
KOnbLO, BbIOpaHHOE N3 OKCeTaHuna, NMNepuaAnHUNEG, NMPPONUANHUNG, TeTparugpodypaHnna,
TeTparngponupaHuna, nunepasvHuna n mopdonuHuna. CornacHo HEeKOTOpbiM BapuaHTam
peanusauumn R3® npegcraesnser cobon -(CH2)m-Cy unu Cie anudatmyeckmin cparmeHT,
3ameLleHHbIn —(CH2)o-4OR°. CornacHo HeEKOTOpbLIM BapuaHTam peanusayumn R3 npeacrasnser
cobon -CHCy unm —CH,OR°. CornacHO HeKoTOpbiM TakMM BapuaHTam peanusagum R°
ABNAETCA TaKMM, Kak OnpejeneHo BbllUEe WU ONUCaHO B HacTosiweM AokymeHTe. CornacHo
HEKOTOpbIM BapuaHTam peanusauum R3 npegcraensietr cobon -(CHz)m-Cy mnnm —(CH2)mOR.
CornacHo HekoTopbiM BapuaHTam peanusauyumn R3 npegcraenset co6on -CH.Cy unu —CH,OR.
CornacHo HekoTopbiM BapuaHTam peanusauum R3 npeacraBnset cobonn -(CH2)m-Cy, rae Cy
npeacraenseT cobon Heoba3aTeNnbHO 3aMELLEHHbIN NUNEPUANHUI.

[00105] Kak B Lenom onpeaeneHo Bbille, Kaxabl U3 M 1 N HE3aBUCUMO NpeAcTaBnsAeT cobon
0-4. CornacHo HeKOTOpbIM BapuaHTam peanusauum m npegcraenseT cobon 1-2. CornacHo
HEKOTOpPbIM BapuaHTam peanusayum m npegcraBnseTr cobo 1. CornacHO HEKOTOPbIM
BapvmaHTam peanusaugum m npeactaBnset cobon 2. CornacHo HeKOTOPbIM BapuaHTam
peanusauum n npeacraensaet cobom 1-2. CormacHo HEeKOTOpbIM BapuaHTam peanusauum n
npeacraensieT cobon 1. CornacHo HEKOTOPbIM BapuaHTam peanusayum n npeacraenseT codon
2.

[00106] CornacHo HekoTOpbiM BapuaHTam peanu3aymm R3 BbiGpaH u3 dparmeHToB RS
NPUCYTCTBYIOLLUX HA COEAMHEHUSAX, n3obpaxeHHbIx B Tabnuue 1, Huxe.

[00107] CornacHO HEKOTOpPbIM BapuvaHTam peanusayuum B HacTosiLLEeM K3obpeTeHun

npeanoxeHo coegnHeHne nobon ns coopmyn I, I, IV, V unn VI:
0 0
S S
/ NH / NH
R? )”/ 1 )'l/ 1
HN R HN R

R2
Y N)\P \_/
x T S/‘\T
R3
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O O
S S
} NH ) NH
R? HN_)"/R1 R? HN_)'l/R1
Z N &l\ N
N \ N™ "N "\
It <A~
R3 \N T T
v
O
S
. [ 7,
\ HN—" 'R
N s
N ~T
R3

R® °N
\Y;
Vi

unu ero chapmaueBTUYECKN Npuemnemas conb, rae kaxabin n3 R', T, R? n R3 aenseTtcsa Takum,

KaK onpegeneHo Bbille N ONMCaHO B HACTOALLEM AOKYMEHTE.

[00108] CornacHO HEKOTOpPbIM BapuaHTam peanusayum B HacTosiLLEeM K306peTeHun
npeanoxeHo coegnHeHne nodon ns coopmyn VII, VI, IX, X, XI nnn XII:

0 < o
S
NH J N\H
/ 2
RZ . R 1/
N HN /R! y N HN R
NZ N \
K | % )\ | - /
N T Cy N
Vi Vil
0
O S
S NH

/ NH

R? {
HN—)"’R1 Ny N "
N)j\ "\ oK /
PR | . R” \’H\N T
N o]

IX X

II/R1
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O
S
, / NH
I g
-
LM N

Cy N T N
Xl Xl

unun ero chapmaleBTNYECKN Npuemnemas conb, rae kaxabin n3 R', T, R?, R n —Cy aBnsietcs
Takum, Kak onpejeneHo Bbilwe 1 ONMCaHO B HACTOSALLEM JOKYMEHTE.
[00109] CornacHO HeKOTOpbIM BapuvaHTam peanu3ayunm B HacTosweM unu3obpeteHun

npeanoxeHo coeanHeHme nodon ua popmyn Xlli, X1V, XV, XVI, XVII, XVIII, XIX, XX, XXI nnu
XXII:

R2
Ay N
N/Fl \ /
K/LT
Xl
0 o)
S S
J N\H J TNH
R? )"/R1 R? ),,1
HN HN R
NZ N N )\ N
| \_ / N 1\| \ /
T A
NR, Cy
XVI Xvii
0]
S O
/ NH S NH
‘7 /
2 N AN R )R\z HN—" "R!
KN \ Z N



XVIII XIX
o)
S
/ NH
R
0 HN—" "R
NZ N '\
| Vi
N T
OR
XX
0
S
[ N s 1
R? ' NH
PN HN—" "R 2 /
‘7
) A, g R
N T N/i\l \
N T
N
K/ OR ocC
y
XXII XX
o)
S
- / NH
- AN—""Rs
NZ N
T -
X T
OR®
XXIV

unu ero chapmaueBTMYECKN NpuemMnemas conb, rae kaxabii n3 R', T, R?2, R, R° u —Cy aBnseTcs
TaKnUM, KaK onpegeneHo Bbille N ONUCAHO B HACTOSILLEM AOKYMEHTE.
[00110] CornacHO HeEKOTOpPbIM BapvaHTam peanusayuu B HacTosLWEM KU3o6peTeHun

npeanoXxeHo coeanHeHne nodon ns dopmyn XXV nnn XXVI:
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[00111] CornacHO HeKOTOpbIM BapuvaHTam peanu3ayunm B HacTosileM un3obpeteHun
npeanoxeHo coegnHeHne nwbdon ns cdopmyn | - VI.  CornacHO HeKOTOpPbIM BapuaHTam
peanusayum B HaCTosLWEM N300peTeHUN NPeaNoXeHo coeauHenne nodon ns popmyn VII - XIV.
CornacHo HeKOTOpPbIM BapvaHTaM peanusauyuy B HaCcTOSAWEM W306peTeHun npeanoXeHO
coeamnHeHne nodon n3 cdopmyn Il, Il unu IV. CornacHo HEKOTOPLIM BapuaHTam peanusayum B
HaCTOSALLEM M300peTeHUN NpeanoxkeHo coeanHeHune nodon ns cpopmyn Il, lll unn V. CornacHo
HEeKOTOPbIM BapuaHTam peanusauyuvm B HaCcTOAWEM MU300peTeHun MNpefnoXeHO COeAUHEHne
no6on ns cdopmyn Il, IV nnn V. CornacHo HEKOTOPbIM BapuaHTam peanunsauum B HACTOSLLEM
n306peTeHnn NpeanoxeHo coeanHeHue nodon ns dopmyn lil, IV nnn V. CornacHo HEKOTOPbLIM
BapuMaHTamMm peanunsaumm B HACTOSLLEM M300pPETEHUM MPEANONKEHO COeAUHEHMe nobon ns
dopmyn lll, IV vnn VI. CornacHO HEKOTOpbIM BapuaHTam peanusauum B HacTOsLEM
N306peTeHNN NpeanoXeHo coeanHeHmne nodon ns dopmyn lil, V unmn VI. CornacHo HEKOTOpPbLIM
BapuMaHTamMm peanunsaumm B HACTOSLLEM M300pPETEHUM MPEANOXKEHO COeAUHEHMe nobon ns
dopmyn VII, VI, I1X, X, XII, XllIl nnn XIV. CornacHO HEKOTOPbIM BapuaHTam peanusauum B
HacTosILLLEM N306peTeHNN NpeanoXeHO coeaunHeHmne nobon ns cpopmyn VI, VI, 1X, X1, X vnnw
XIV. CornacHo HEKOTOPbLIM BapuaHTam peanusauumn B HacTosLEM U300peTEHUN NPeLNOXKEHO
coeguHeHne nobon ns copmyn VI, IX, XII, Xl nnn XIV. CornacHO HEKOTOPLIM BapuaHTam
peanusayum B HacTosILLLEM N300PETEHNM NPELNOXKEHO CoeauHeHne nobon ns popmyn VIII, X, XI
unn  XIII. CornacHo HekoTOpbIM BapuMaHTam peanusauun B HacToseM W300peTeHum
npeanoxeHo coeaunHeHne nwdon ns dpopmyn XX nnu XXI. CornacHo HEKOTOPbIM BapuaHTam
peanusayum B HaCTosLWEM N300PETEHNN NPEANTOXKEHO coeanHeHne nobon n3 dopmyn XVII unn
XVIIl. CornacHo HEKOTOpPbBIM BapnaHTam peannsagum B HacTOSILLLEM N300PETEHNN NPEANOXKEHO
coepunHeHne nobon ns popmyn XXV nnu XXVI.

[00112] CornacHO HeEKOTOpbIM BapuvaHTam peanu3ayuum B HacTosLWeEM uKU3obpeTeHun

NpeanoXeHo coefuHeHne nwbon ns cdopmyn | — XXVI, rae T npegcraensier cobon —O-.
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CornacHO HeKOTOpbIM BapuaHTam peanusauMm B HaCTOsLWEM W300peTeHMn npeanoxeHo
coegunHeHne nobon us chopmyn | - XIV, rae T npeacrasnseTt cobon —O-. CornacHo HEKOTOPbLIM
BapuMaHTamMm peanunsauMm B HACTOALEM M300pETEHUM MPEANONKEHO COeAUHEeHue nwbon ns
dopmyn | — VI, roe T npegcraenseT cobon —O-. CornacHo HEKOTOPbIM BapuaHTam peanumsauymm
B HacTosiLlem M300peTeHMn npeanoxeHo coegunHeHne nwobon mns cdopmyn VII — XIV, rae T
npeacraesndetr cobon —O-. CormacHO HEKOTOPbIM BapuaHTam peanu3ayun B HacTodALEM
n3obpeTeHnn npegnoxeHo coeauHeHue nodon ua copmyn I, Il nnn IV, rge T npeacraesnseT
cobonm —O-. CornacHO HEKOTOPbIM BapuaHTam peanu3aymm B HacTosweM usobpeteHun
npeanoxeHo coeaunHeHne nwdon ns cdopmyn I, il unu V, rae T npeacraBnsget cobon —O-.
CornacHo HeKOTOpbIM BapuaHTam peanusauMm B HaCTOALWEM W300peTeHMn npeanoxeHo
coeguHeHne nobon ns copmyn Il, IV nnn V, rae T npeacraenset cobon —O-. CornacHo
HEeKOTOpPbIM BapuvaHTam peanu3auum B HacTosLWeM U300peTeHUN NPEennoXeHO COoeAUHEHWe
nobon ns cdopmyn ll, IV unu V, rge T npepcraesnsier cobon —O-. CornacHO HEKOTOpbIM
BapuaHTaMm peanusaymm B HACTOSLEM M30OPETEHUN NPEenoXEHO CoefuHeHne nbon us
dopmyn I, IV unn VI, rae T npegcraBnset cobon —O-. CornacHo HeKOTOpbIM BapuaHTam
peanusayum B HacTosiLLEM U306peTeHNN NpeanoXeHo coeauHerHne nodon us copmyn ll, V unu
VI, rae T npeacraensetr cobon —O-. CornacHo HeKoTOpbiM BapuaHTaMm peanusagumn B
HacTosILLLEM M300peTeHUN NpeanoXeHo coeanHerne nobon ns copmyn VII, VI, IX, X, XII, XIII,
unu XIV, rae T npeacraBnset cobon —O-. CornacHo HEKOTOpbIM BapuaHTam peanusayuu B
HacTosILLLEM U306peTeHNN NpeanoXeHo coegunHeHmne nodon ns cpopmyn VI, VI, 1X, X1, X vnnu
XIV, roe T npeacraBnser cobonm —O-. CornacHo HEeKOTOpbIM BapuaHTam peanusauum B
HacTosILLLEM U300peTEHNN NPELNOXEHO coeanHeHune nobon ns copmyn VII, IX, XII, X vnun X1V,
rae T npeacraBnset cobon —O-. CornacHo HEKOTOPbIM BapuaHTam peanunsayum B HaCTOsILLEM
n3o0bpeTeHnn npeanoxeHo coeauHeHne nwbon ms cdopmyn VI, X, XI wnu XII, rae T
npeacraensieT cobon —O-.

[00113] CornacHO HEKOTOpPbIM BapvaHTam peanusayuum B HacTosLeEM KU3obpeTeHun
NpeanoXeHo coeaunHeHue nobon ns cdopmyn | — XXVI, rae T npeacraensietr cobon —NH-.
CornacHO HeKOTOpPbIM BapuaHTaMm peanusayMm B HaCTOALWEM U300peTeHMn NpeanoxXeHo
coepunHeHne nobon ns chopmyn I — XIV, rae T npegcraensiet cobomn —NH-. CornacHo HeKOTOpPbIM
BapuMaHTamMm peannsaumMm B HACTOSLLEM W300pPETEHUM MPEANONKEHO COeAUHEHMue nwbon ns
dopmyn | — VI, rae T npeacraensiet cobon —NH-. CornacHo HEKOTOpPLIM BapuaHTam peannsagum
B HacTosiLlem M300peTeHMn NpeanoxXeHo coegunHeHne nwobon mus cdopmyn VII — XIV, rae T
npeacraensiet cobon —NH-. CornacHoO HEKOTOpbIM BapuaHTaMm peanusauun B HacTOSLEM

n3obpeTeHnn NpeanoXxeHo coeauHeHue nodon us copmyn I, Il nnn IV, rge T npeacraesnseT
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cobon —NH-. CornacHo HeKOTOpbIM BapuaHTam peanusagunm B HaACTOALWEM U300peTeHun
npeanoxeHo coeaunHeHne nodon ns copmyn I, Il unu V, rae T npeacraBnset cobon —NH-.
CornacHO HeKOTOpbIM BapuaHTaMm peanusauMm B HaCTOsLWEeM W300peTeHMn npeanoXeHo
coeguHeHne nwbon ns cdopmyn Il, IV nnn V, rge T npeacraenset cobon —NH-. CornacHo
HEeKOTOpPbIM BapuMaHTam peanu3auuM B HacTosWeM W300peTeHUN NPennoXeHO COeAVHEHWEe
no6on na chopmyn lll, IV vnn V, roe T npegcraensaetr cobonm —NH-. CornacHO HeEKOTopbIM
BapuMaHTamMm peanmsaumm B HACTOALWEM M300pETEHUM MPEANIONKEHO CoeauHeHue nobon ns
cdopmyn I, IV vnn VI, rge T npeacraBnset cobon —NH-. CornacHO HEKOTOpbIM BapuaHTam
peanusayum B HacTosiLLemM n3obpeTeHnn npeanoxeHo coegunHeHne nodon us popmyn i, V unu
VI, roe T npeacraBnsetr cobon —NH-. CornacHO HekoTOpbiM BapuaHTam peanusauum B
HacTosiLLeM n300peTeHnn NpeanoxeHo coegnHeHne nodon ns copmyn VII, VI, 1X, X, XII, Xl
unu XIV, rae T npeactaenset cobon —NH-. CornacHo HeKOTOpbIM BapuaHTam peanunsauun B
HaCTOsALLEM N300peTEHNN NPEeANOXKeEHO coeanHeHne nobon ns cpopmyn VI, VI, IX, X1, XIII nnw
XIV, rae T npegcraBnsetr cobonn —NH-. CormacHo HeKOTOpbIM BapuaHTam peanusayun B
HaCTOsALLEM N306peTeHnn NpeanoxeHo coeauHeHne nobon ns cpopmyn VI, IX, Xil, XII vnu XIV,
rae T npeacraenseT cobon —NH-. CornacHo HeEKOTOPbIM BapuaHTam peanusauumn B HacTosLWeM
n3obpeTeHnn npepnoxeHo coeauHeHne nwobon mns cdopmyn VI, X, XI wnu XII, rae T
npeacraenseT cobon —NH-.

[00114] CornacHO HEKOTOpPbIM BapuMaHTam peanusayum B HacTosiLLEeM KU3obpeTeHun
npeanoxeHo coeguHeHne nwbon us dopmyn | - XXIV, rae R? npeacraensaeTt cobon xnop unm
dTop. CornacHo HEKOTOPbIM BapyMaHTaM peanu3auyuy B HaCTOsILLEM N300PETEHUN NPEANOXKEHO
coeaunHeHne nodon ns copmyn | - XIV, rae R? npegcrasnset coboi xnop unu gptop. CornacHo
HEKOTOpPbIM BapuvaHTam peanu3auum B HaCTOSALWEM M300peTEeHUN NPeSnoXKEeHO COeANHEHNE
nto6on us chopmyn | - VI, rae R? npeacraenset coGon xnop unu drtop. CornacHo HEKOTOPbIM
BapuMaHTamMm peannsaumm B HACTOSLLEM M300pPETEHUM MPEANONKEHO COeAUHEHMe nwbon ns
dopmyn VIl - XIV, rae R? npegcraesnsietr cobon xnop unu ¢top. CornacHo HeKoTopbiM
BapuMaHTamMm peannsaumMm B HACTOSILLEM W300OpPETEHUM MPEANOXKEHO COeAUHEHue nwbon ns
dopmyn I, Il vnun IV, roe R? npegcrasnset cobon xnop unu ¢top. CornacHo HeKoTopbiM
BapuMaHTamMm peannsauMm B HACTOSLLEM M300OpPETEHUM MPEANOXKEHO COeAUHEHue nwbon ns
dopmyn I, lll nnn V, rae R? npeacraensaet cobom xnop unu ctop. CornacHo HEKOTOPbIM
BapuMaHTamMm peannsaumMm B HACTOSLLEM M300pPETEHUM MPEANOXKEHO COeAUHEHue nwbon ns
dopmyn I, IV nnn V, rae R? npeacraenset cobon xnop nnm ¢ptop. CornacHo HeKoTopbiM
BapuMaHTamM peannsaumMm B HACTOSLLEM M300OpPETEHUM MPEANOXKEHO COeAUHEHMe nwbon ns

dopmyn lll, IV unun V, rae R? npeacraensaet cobon xnop unu ¢top. CornacHo HeEKOTOPbIM
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BapuMaHTamMm peanunsaumMm B HaACTOSLEM W300pPETEHUM MPEANOXKEHO COeAUHEHue nwbon ns
dopmyn lll, IV nnun VI, rae R? npegcrasnseT cobon xnop unu cdrtop. CornacHo HeEKOTOPbIM
BapuMaHTamMm peanunsauMm B HACTOALEM M300pETEHUM MPEANONKEHO COeAUHEeHue nwbon ns
dopmyn I, V unu VI, rae R? npeacraenset cobon xnop unu ¢top. CornacHo HeKOTopbIiM
BapuMaHTaMm peanunsaumm B HACTOALEM M300OpPETEHUM MPEANIONKEHO COeAUHEeHue nobon ns
dopmyn VII, VIII, IX, X, XII, Xlll nnn XIV, rae R? npegcraenset cobon xnop unu ctop. CornacHo
HEeKOTOpPbIM BapuMaHTam peanu3auyum B HacTosWeM W300peTeHUN NPennoXeHO COoeAVHEHWEe
nobon ns cpopmyn VI, VI, IX, XII, Xl unn XIV, rae R? npeacraenser cobomn xnop unum ¢rop.
CornacHo HeKOTOpbIM BapuaHTam peanusauMm B HaCTOALWEM W300peTeHMn npeanoXeHo
coeamnHeHne nodon us cdopmyn VI, 1X, Xll, Xl nnn XIV, rae R? npegcraBnseT coboin xnop nnm
dTop. CornacHo HEKOTOPbIM BapyMaHTam peanu3auuy B HacTosALWEM n306peTeHnn npeanoxeHo
coeamnHeHne notdon ns copmyn VIII, X, Xl nnu Xlll, rae R? npeacraensiet coboin xnop unm Top.
[00115] CornacHo HekoTOpbIM BapuaHTaMm peanuM3auyum B HaCTOsAWEM U300peTeHun
npeanoxeHo coeguHeHve nwbon ns copmyn I, I’ unu lll, rae R? npegcraBnseT cobom ranorex.
CornacHo HeKOTOpPbIM BapvaHTaM peanusauyuy B HaCcTOSALWEeM W306peTeHun npPeanoXeHo
coeanHeHne nobon us cdopmyn | nnm lll, rae R? npegcrasnser cobown ranoreH. CornacHo
HEKOTOPbIM BapunaHTam peanusauum B HaCTOSLWEM W300pPETEHUN NPeESNoXKEHO COeANHEHNE
dopmynbl I’, rae R? npeacraesnseT cobon ranorex.

[00116] CornacHO HEKOTOpPbIM BapuaHTam peanusayunm B HacTosILLEM KU306peTeHun
npeanoxeHo coeaunHeHne nwbon ns cdopmyn | unu lll, roe T npeacraenset cobon —O- n R?
npeacraenseT cobon ranoreH. CoOrnacHo HEKOTOPbIM BapuaHTaMm peanusauumn B HacTosILEeM
n306peTeHnn NpeanoxeHo coeguHeHne nobdon ns opmyn l unu lll, rae T npeacraenseT cobon
—0O-, R? npegcraenseTr coboun ranoreH, n R3® npeacraBnsetr coGon —CH.Cy. CornacHo
HEKOTOpPbIM BapuvaHTam peanu3auum B HaCTOSALWEM W300peTEeHUN NPennoXeHO COeANHEHNE
nobon ns cdopmyn | unum lll, rge T npeacraenset cobon —O-, R? npeacraenseT coboi ranoreH,
n R3 npeacraensetr cobom —(CH2)mCy, —(CH2)sOCy unu Cis anudatuueckuin cparmeHT,
3ameLleHHbIn —(CH2)0.4N(R°)2 nnn —(CH2)o4OR°. CornacHo HeKOTOpPbIM TakKMm BapuaHTam
peannsauumn R° aBnaeTCca TakuMm, Kak onpegeneHo BbilE U ONMCaHO B HACTOSLLEM AOKYMEHTE.
[00117] CornacHO HeEKOTOpbIM BapuvaHTaMm peanusayuu B HacTosLWeEM uK3obpeTeHun
npeanoxeHo coeauHeHue copmynbl I’, rae T npegcraenset cobon —O- n R? npegcraenser
cobon ranoreH. CoOrnacHO HEKOTOPbIM BapuaHTam peanus3auunm B HaCTOSILLEM M306peTeHun
npeanoxeHo coegnHernne opmynel I’, rae T npeacraensaeTt cobon —O-, R? npeacraenseT cobon
ranoreH n R3 npegcraenset cobon —CH,Cy. CornacHo HEKOTOPLIM BapuaHTam peanusayum B

HaCcTosILLLEM M300peTEHUN NPELNOXEHO coeauHeHne popmynel I’, roe T npepcrasnseT cobon —
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O-, R? npeacraensieT cobon ranoreH, n R3 npegcraensetr cobon —(CHz)mCy, —(CH2),OCy, —
(CH2)mN(R)2 nnun —(CHz)mOR.

[00118] CornacHO HeKOTOpbIM BapvaHTam peanu3ayuum B HacTosileM uK3obpeTeHun
npeanoxeHo coeanHeHne nbon ns cdopmyn | nnn lll, rae R3 npeacraensiet cobont —(CH2)mCy,
—(CH2)nOCy unun Cis anudatnueckun dpparmeHT, 3amelleHHbin —(CH2)o.4aN(R®)2 nnn —(CHz)o-
4OR°. CornacHo HekoTOpblM TakMMm BapuaHTam peanusaymm R° aBnseTca Takum, Kak
onpeaeneHo Bbille U ONUCaHO B HacTosleM AokymeHTe. CormacHO HEKOTOpbIM BapuaHTam
peanusayum B HacCTosILLLEM M306peTEHNN NPELNOXEHO coeanHeHne nobon na copmyn | unu i,
roe R3 npeacraensiet cobont —(CH2)mCy unu —(CH2),OCy. CornacHo HeKOTOpbIM BapuaHTam
peanusayum B HacTosiLLLeM M306peTeHnn NpesnoXxeHo coegnHeHne nobon na copmyn | unu i,
roe R® npeacraensieT cobon Cq.s anudatnuecknin parmeHT, 3ameLeHHbln —(CHz)o.4N(R®)2 nnn
—(CH3)0-4OR°. CornacHo HEKOTOpbIM Takum BapuaHTam peanmsaymm R° aABnseTcs Takum, kKak
onpegeneHo Bbile U ONUCaAHO B HacTosWeM AokymeHTe. CormacHO HEKOTOpbIM BapuaHTam
peannsauyumn B HacTosILLEM N3006peTEHNMN NPEANIOXKEHO coeanHeHne nodon ns popmyn | nnn lil,
rae R® npeacraenseT cobomn Ci.s anudatnyecknin pparmeHT, 3amelleHHbln —(CHz2)o.sN(R°)2 nnu
—(CH.)04OR?®, rae R° npegcraBnseTt cobon Bogopos, Ci.s anndatnyeckuin pparmeHt nnmn 5-6—
UrneHHoe HaCbIWEHHOE, YaCTUYHO HeHAacChIWeEHHOEe UNM apuibHOE KombLo, cogepxawee 0-4
retepoaTtoma, He3aB/UCUMO BbIOpaHHbIX N3 a30Ta, KUCrnopoga unm cepel, rae R° Heoba3aTenbHO
3amelleH ranoreHom, -CN unu —(CH2)o—-OR®, rae R® npeacraBnset cobon Ci anudarmnyeckuin
dparmeHT. CormacHO HeKOTOpbIM BapuaHTam peanusaymm B HacToswemM u3obpeTeHun
npeanoxeHo coeauHenne ntdon us copmyn | unum lll, rae R3 npegcrasnset cobon —(CH2)mCy
unu Cq¢ anndpatnyeckuin oparmeHT, 3ameLleHHbln —(CH2)o-4OR°. CornacHo HEKOTOPbIM TaKuUm
BapuaHTam peanusayum R° aBNseTCa Takum, Kak OnpeseneHo BbIEe N ONUCAHO B HACTOSLLEM
JokymeHTe. CormacHO HEKOTOpbIM BapuaHTaMm peanusayuum B HacTosweM un3obpeTeHum
npeanoxeHo coeanHenne ntdon us copmyn | unum lll, rae R3 npegcrasnset cobon —(CH2)mCy
unu Ci.s anndparmnyecknin pparmeHT, 3ameweHHbln —(CH2)0-.4OR°, rae R° npeacraensieT cobon
Bogopos, Cis anudatnyeckmn parmMeHT wunnm 5—-6-4YneHHOe HacbIWEeHHOe, YacTUYHO
HeHacbllWEeHHOe WNM  apunbHOe KombLo, cogepxawee 0-4 retepoatoma, HE3aBMCMMO
BbIOpaHHbIX N3 a30Ta, KMcnopoga unm cepebl, rae R° Heobsi3aTenbHO 3aMeLLeH ranoreHom, -CN
unn —(CH2)o—2OR®, rae R® npeacraensiet cobon Ci4 anndartmyeckuin pparmeHt. CornacHo
HEKOTOpPbIM BapuvaHTam peanu3auum B HaCTOSALWEM W300peTeHUN NPennoXeHO COeANHEHWE
nobon n3 cdopmyn | nnu lll, rae R3 npegcraenget cobon —(CH2)mCy. CornacHo HeKoTopbIM
BapuMaHTamM peannsaumMm B HACTOSLLEM M300OpPETEHUM MPEANOXKEHO COeAUHEHue nwbon ns

dopmyn | unu lll, rae R3 npeacraenset cobon —(CH;),OCy. CornacHo HEKOTOPbIM BapuaHTam
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peanusayum B HaCTOsILLLEM N300PETEHUN NPEATNOXKEHO CoefnHEHNne ntoGon ns dopmyn | nnn i,
rae R3 npegcraBnsier cobon Cis anudatuuecknin dparmeHT, 3amelleHHbin —(CHz2)o-aN(R®)a.
CornacHo HeKOTOPbIM TakuM BapuaHTam peanusauum R° sBnseTcs Takum, Kak onpeaerneHo
BbILLE N OMMCAHO B HacTosAweM AokymeHTe. CornacHoO HEKOTOPbIM BapuaHTam peanusauuun B
HacTosALWEM M306peTeHNn npeanoxeHo coeaunHeHne nwbon us cdopmyn | nnm i, rge R3
npeacrasnaetr cobon Cis anudpatuueckuin dpparmeHTt, 3ameryeHHbln —(CH2)o.4N(R°)2, rae R°
npeacraenseT cobom Bogopos, Ci.s anudaTuyeckni pparMeHT unm 5—6—4neHHoe HacbILWEeHHOE,
YaCTUYHO HEHAaCbILLEHHOE NN apurbHOE KonbLO, cogepxallee 0—4 retepoatoma, HE3aBUCUMO
BbIOpaHHbIX 13 a30Ta, Kucrnopoga unm cepebl, rae R° HeobasaTtenbHo 3ameweH—(CH2)o2OR®, rae
R® npeacraensieTr cobon Ci4 anndaTtuyecknin gparmeHT. CornacHO HEeKOTOpPbIM BapuaHTam
peanusayum B HacTosiLLLeM M3o06peTeHnn NpesnoxeHo coeguHeHne nobon na copmyn | unn i,
roe R3 npepcraensier cobon Cis anudparmyeckuin dparmeHt, 3ameleHHbin —(CHa)o.4ORC.
CornacHo HeKOTOpPbIM TakuM BapuaHTam peanusauum R° sSBRsieTCA TakMm, Kak onpeaerneHo
BbILLE W ONWCAHO B HacTosweM AokymeHTe. CornacHo HeKOTOpPbIM BapuaHTam peanusauuun B
HacTosiLeM W306peTeHNN NpeanoXeHo coeauHeHne nwbon us cdopmyn | wnm i, rpe RS
npeacraensetr cobon Cis anudatmyeckumin dparmeHT, 3amelleHHbln —(CH2)o.4OR°, rae R°
npeacraenseT cobon Bogopos, Ci.s anudaTuiecknin pparMeHT unm 5—6—4neHHoe HacCbILWEHHOE,
YaCTUYHO HEHaCbIWEHHOE NN apunbHOE KonbLo, cogepxallee 0—4 reTtepoaToma, HE3aBUCUMO
BbIOpaHHbIX N3 a30Ta, Kucrnopoga unum cepebl, rae R° Heobsa3aTenbHO 3aMeLleH ranoreHom, -CN
unn —(CH2)o—2OR®, rae R® npeacraensiet cobon Ci4 anndartmyeckuin pparmeHt. CornacHo
HEKOTOpPbIM BapuvaHTam peanu3auum B HaCTOSLWEM M300pEeTEHUN NPEeSNoXKEHO COeANHEHNE
nobon us cdopmyn | unm lll, rae R3 npegcrasnsetr cobon —(CH2)mCy, —(CH2),OCy nnn Cie
anudartudecknin pparmeHT, 3ameleHHbln —(CH2)o.aN(R°)2 nnn —(CH2)0.4OR®, rae kaxgbin R°
HesaBMCUMO npegcTaBnseT cobon Bogopoan, Cis anudatmueckun dparment, —CH.Ph, —
O(CHz)o-1Ph, -CH»-(5-6-uneHHOe reTtepoapunbHOe KOmnbLO) unn 5—-6—uyneHHoe HacbIWweHHOoe,
YaCTUYHO HEHAaCbILLEHHOE NN apunbHOE KonbLO, cogepxallee 0—4 retepoatoma, HE3aBUCUMO
BbIOpaHHbIX M3 a30Ta, Kucnopoga unu cepbl; N R° MoxeT ObiTb 3ameLueH ranoreHomM, —(CHz)o-
2R®, —(ranoreHR®), —(CH2)0>0OH, —-(CH2)020OR*®, -(CH2)o2CH(OR?®);; -O(ranoreHR®), —CN, —N3, —
(CH2)02C(O)R®, —(CH2)02C(O)OH, —(CH2)o>C(O)OR®, —(CH)02SR®, —(CH2)0—2SH, —(CH2)o-
2NH2, —(CHz)o_zNHR., —(CHz)o_zNR.z, —NOz, —SiR.s, —OSiR's, -C(O)SR., —(C1_4 I'IpFIMOﬁ nnm
passeTBneHHbIn ankuneH)C(O)OR® unn —SSR®. CornacHO HEeKOTOpbIM TakMM BapuaHTam
peanunsauuun R® npeacraensaet cobon Ci4 anudaTnyeckun parmeHT.

[00119] CornacHoO HeKOTOpbIM BapvaHTaMm peanusauuM B HacToswemM unusobpeTeHun

NnpeanoXeHo coeauHeHne oaHon copmynbl I, rae R3 npeacraenser cobonm —(CH2)mCy, —
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(CH2)nOCy, —(CH2)mN(R)2 nnn —(CH2)mOR. CornacHo HekoTOpbiM BapwaHTam peanusayin B
HaCTOSALLEM U306peTEHNN NPeanoXeHo coeanHeHne chopmynebl I, roe R3 npegcraesnset cobon —
(CH2)mCy nnn —(CH,),OCy. CornacHo HeKkoTOpbiM BapuaHTam peanu3aynum B HaCTOALLEM
n3obpeTeHnn NpesnoxeHo coegunHeHne cdopmynol I’, rae R3 npeacraenset cobonn —(CH2)mN(R)2
unm —(CH2)mOR. CornacHoO HEKOTOpPbIM BapuaHTaMm peanunsauumn B HacTosiLeM N300peTeHum
npeanoxeHo coegnHenne chopmynel I’, rae R3 npeacraensiet co6oin —(CH2)mCy unun —(CH2)mOR.
CornacHo HeKOTOpbIM BapvaHTaM peanusayum B HacTOSALWEM W306peTeHun npeanoXeHo
coeamnHeHne copmynbl I’, roe R3® npegcraenser cobonn —(CH2)mCy. CornacHo HekoTopbiM
BapuaHTam peanvsayum B HacTosiLLEM M300peTeHNN NpeanoXeHo coeguHeHne dopmynel I’, rae
R® npegcraesnsier cobonn —(CH.),OCy. CornacHo HeKOTopbiM BapwaHTam peanusayum B
HacTosiLeM n3obpeTeHnn NpeanoXxeHo coeamHeHne copmynbl I’, rae R3 npegcrasnset co6oin —
(CH2)mN(R)2. CornacHo HeKkOTOpbiM BapuaHTam peanuMsauum B HacTodAwem un3obpeTeHum
npeanoxeHo coeauHeHne cgopmynbl I’, rae R® npegcraenset cobon —(CH2)mOR. CornacHo
HEeKOTOpPbIM BapuaHTam peanusauyum B HacTOAWEM MW300peTeHUV MNpefnoXeHO COeAUHEHne
dopmynbl I, rae R3 npegcraenser cobon —(CH2)mCy, —(CH2)nOCy, —(CH2)mN(R)2 unn —
(CH2)mOR, rae kaxabin R He3aBucumMo npegcrtaBnseT cobon Bogopos nnm Cq.e anudaTnyeckni
hparmeHT, rae ykasaHHbl anudaTnyecknin pparMeHT unm ykasaHHbin Cy MOXeT ObITb 3ameLLeH
ranoreHom; —(CH2)o4R®; =(CH2)0-4OR?; -O(CH2)0.4R°, —O—(CH2)0-4C(O)OR?; —(CH2)0-4CH(OR®);
—(CH2)04SR®; —-(CH>)o4Ph, koTOpbIN MOXeT 6bITb 3ameLleH R°; —(CH2)o4O(CH2)o-1Ph, KOTOpbLIN
MOXeT ObITb 3amelleH R°; —CH=CHPh, koTopbiin MoXeT 6biTb 3ameLyeH R°; —(CH2)o-4O(CHz)o-1-
nUpUAKn, KOTopblin MoxeT ObiTe 3ameweH R°; —NO;; —CN; —Ns; -(CH2)o-aN(R°)2; —(CH2)o-
MN(R?)C(O)R%  -N(R°)C(S)R?%  —(CH2)ouN(R°)C(O)NR%;  -N(R°)C(S)NR°;  —(CHz)o-
aN(R®)C(O)OR?; —N(R°)N(R°)C(O)R?; -N(R°)N(R°)C(O)NR°®2; -N(R°)N(R°)C(O)OR®°; —(CH2)o-
aC(O)R®; —C(S)R®°; —(CH2)o-4sC(O)OR®; —(CH2)o4C(O)SR®; ~(CH2)o-sC(O)OSiR®s; —(CHz)o-
4OC(O)R°; —OC(O)(CH2)04SR°; =(CH2)e4SC(O)R®; —(CH2)04C(O)NR®2; —C(S)NR°2; —C(S)SR°; —
SC(S)SR®, -(CH2)o_4OC(O)NR?; -C(O)N(OR°)R°; —C(O)C(O)R°; —-C(O)CHC(O)R°; -
C(NOR®)R?; -(CH2)0-4SSR®, —(CH2)0-4S(0)2R°, —(CH2)0-4S(0)20R°; —(CH2)e4OS(0)2R°; —
S(0)2NR®2; -(CH2)04S(O)R® -N(R°)S(O)2NR%2; —N(R°)S(O)2R°; —-N(OR°)R®; —C(NH)NR®;; —
P(0)2R°; -P(O)R°z; -OP(O)R°;; —OP(O)(OR°®)2; SiR°; —(Ci1w npsMOM unn pasBeTBMEHHbIN
ankmneH)O-N(R®)2; nnu —(C1—4 npsimon unu paseTereHHbIn anknneH)C(O)O-N(R®)z, e KX bIV
R° HesaBuncumo npeacraBnseT cobon Boaopos, Ci—s anudatnueckun cdparmeHt, —CH-Ph, —
O(CHz)o-1Ph, -CHx-(5-6-uneHHOe reTtepoapunbHOe KOmnbLO) unn 5—6—4neHHoe HacbiWweHHOoe,

YacCTNYHO HEHACLILLEHHOE UMK apunbHOE KonbLo, cogepxailee 0—4 reTepoaToma, HE3aBNCMO
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BbIOpaHHbIX M3 a30Ta, Kucnopoga unu cepbl; N R° MoxeT ObiTb 3amelleH ranoreHoM, —(CHz)o-
2R®, —(ranoreHR®), —(CH2)0>OH, —(CH3)020OR*, -(CH2)o2CH(OR?®);; -O(ranoreHR®), —CN, —N3, —
(CH2)02C(O)R®, —(CH2)0o2C(O)OH, —(CH2)0C(O)OR®, —(CH)02SR®, —(CH2)0—2SH, —(CH2)o-
2NH2, —(CHz)o_zNHR., —(CHz)o_zNR.z, —NOz, —SiR.s, —OSiR.s, -C(O)SR., —(C1_4 I'IpFIMOﬁ nnn
paseeTBneHHbln ankuneH)C(O)OR® unn —SSR®. CornacHo HEeKOTOpbIM TakMM BapuaHTam
peanusayumn R® npeacraenset cobon Ci4 annatmyeckmin pparment.

[00120] CornacHO HeKOTOpbIM BapuMaHTam peanu3ayuum B HacTosileM un3obpeTeHun
npeanoxeHo coeanHeHne nwbon ns cdopmyn | nnu lll, rae R3 npeacraensiet cobon —(CH2)mCy,
rae Cy npeacraensieT cobon HeobsasaTenbHO 3amelieHHoe 3-9-UneHHOe HAacCbIWeHHOE Unu
YaCTUYHO HEeHaCbIWEeHHOEe MOHOLMKMIMYECKOe reTepoumnknmyeckoe Konbuo, cogepxawee 1-3
retepoaTtoma, He3aBUCMMO BbiOpaHHbIX M3 asoTa, KAcropoja W cepbl; unu 7-12-yneHHoe
HacCbIWEHHOe UMW  YacCTUYHO HEHACbIWEHHOE KOHAEHCMPOBaHHOE MWNM  MOCTUKOBOE
Buymknuueckoe reTepoumKnnyeckoe KonbLo, cojepxauiee 1-3 retepoatoma, He3aBUCUMMO
BbIGpaHHbIX M3 a30Ta, kucnopoaa u cepbl. CormacHo HEKOTOPbIM BapuaHTam peanusauyuun B
HacTosiLeM W3006peTeHNN NpeanoXeHo coeauHeHne nwbon us cdopmyn | wnm i, rpe RS
npeacraenseT cobon —(CH2)mCy, rae Cy npegcraBnset cobon Heoba3aTenbHO 3ameLleHHoe 3-
9-uneHHoe HaCbILLEHHOE UM YaCTUYHO HEHACBILEHHOE MOHOLMKINYECKOE reTepPOoLMKINYECKoe
KonbLo, cogepxawee 1-3 retepoatoma, He3aBMCMMO BbiOpaHHbIX U3 a30Ta, KUCNopoaa u cepbl.
CornacHO HeKOTOpPbIM BapuaHTam peanusaymm B HaCTOSLWEM W300peTeHun NpPeanoXeHOo
coeanHenne nwbon ns cdopmyn | unu lll, rae R3 npeacraenser cobon —(CH2)mCy, roe Cy
npeacraensier cobon  HeobaA3aTeNbHO  3aMELleHHbI  7-12-YfneHHOE  HaCbIWEHHOEe
KOHAEHCMPOBAHHOE UM MOCTUKOBOE BNLMKITUYECKOE reTEPOLMKITMYECKOE KOMbLO, CoAEpKaLLlee
1-3 reTepoartoma, He3aBUCUMO BbIOpPaHHbIX U3 a30Ta, Kucnopoaa un cepbl. COrnacHo HEKOTOPbLIM
BapuMaHTamMm peannsaumm B HACTOSLLEM M300pETEHUM MPEANOXKEHO COeAUHEHMe nwbon ns
dopmyn | nunum lll, rae R3 npegcraesnset cobon —(CH2)mCy, rae Cy npegcrasnset cobon 3-9-
YrneHHOe HAaCbIWEHHOE UMM YaCTUYHO HEHACHILEHHOE MOHOLMKITNYECKOrO reTepOoLMKIINYECKOe
KonbLo, cogepxawee 1-3 retepoatoma, He3aBMCMMO BbiOpaHHbIX U3 a30Ta, KUCMOopoaa U Cepbil,
ra€ yKasaHHOe KOnbLO HeoBsA3aTenbHO 3aMeLLEHO OKCO, ranoreHom; —(CH2)o«R°; —(CH2)o-4OR®.
CornacHo HeKOTOPbIM TakuM BapuaHTam peanusagum R° sBnsSeTcs Takum, Kak onpejerneHo
BbILLE 1 OMMCAHO B HacTosAWweM AokyMeHTe. CornacHO HEKOTOPbIM BapuaHTam peanusauuun B
HacTosAweM n3obpeTeHnn npegnoxeHo coeauHeHne nwbon uns cdopmyn | nnm lll, rge R3
npeacraensiet cobon —(CH2)mCy, roe Cy npeacraensiet cobon Heobs3aTeNnbHO 3aMeLLeHHoe 3-
9-uneHHoe HaCbILLEHHOE UMM YaCTUYHO HEHACBILEHHOE MOHOLUKINYECKOE reTepoLMKInYEeCcKoe

KOMnbLoO, cogepxaiyee 1-3 reTepoaTtoma, HE3ABUCMMO BbIGpaHHbIX 13 a30Ta, KUCMOPOAa U Cepb,
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roe: NoAXoAAWMA AN 3aMeLleHns atom yrnepoga Ha Cy HeoBa3aTernbHO 3aMeLLEH ranoreHoMm,
—(CH2)o«R° wunun —(CH2)-4OR°, u nopgxogswmn Ans 3amelleHnss atom asota Ha Cy
Heobsa3aTenbHO 3amelleH—RT, rae R° npegcraesnseT cobon Bogopog unu Ci—s anndaTtnyeckni
hparMeHT, HeobsA3aTenbHO 3ameLLeHHbIn ranoreHom nnm —(CHz2)e2OR®, rae R® npegcraenser
cobon Ci4 anudaTtnueckun cparmeHT, n RT npeacraensetr cobon Cis anudaTtnyeckuin
dpparmeHT. CornacHo HEKOTOPbIM TakUM BapraHTam peanunsauyuun gBa HE3aBUCUMbIX BapuaHTa
R° moryT ObITb He0BA3aTENBHO B3SITbl C X NPOMEXYTOUYHbIM atomomM(amu) ¢ obpasoBaHnem 3-
12-uneHHOro  HacbIWEHHOro, 4YacTUYHO HEHACHIWEHHOro WMAW  apunbHOrO MOHO- UMK
Buymknnueckoro konbla, cogepxawero 0—4 rerepoaroma, He3aBUCMMO BbiBpaHHbIX N3 a30Ta,
kncnopoga wunu cepbl.  CormacHO HEKOTOpPbIM BapuaHTam peanusauMm B HacTOALEeM
n3obpeTeHnn NnpeanoxeHo coeguHeHne nodon ns popmyn I unu lll, roe R3 npeacrasnsieT cobon
—CHCy, rae Cy npeacraBnsieT coboin Heobsa3aTenbHO 3ameLLeHHoe 3-9-UneHHoe HacbIWweHHoe
UNN YaCTUYHO HEHACbILEHHOE MOHOLIMKIINYECKOE reTEPOLMKIIMYECKOE KONbLO, cogepxalyee 1-
3 reTepoatoma, He3aBMCMMO BbIOpaHHbIX M3 as0Ta, KUCnopoga u cepbl; unu 7-12-yneHHoe
HacCbIWEHHOe UMW  YaCTUYHO HEHACbIWEHHOE  KOHAEHCUMPOBaHHOE WNM  MOCTUKOBOE
OMUMKNNYEecKoe reTepounknmyeckoe KonbLo, cogepxawee 1-3 retepoaTtoma, He3aBUCUMO
BblOpaHHbIX N3 a3oTa, KMcnopoaa n cepbl. CornacHo HEKOTOpPbIM BapuaHTam peanusayum B
HacToALWEM M300peTeHnn npeanoxeHo coeauHeHne nwbon uns cdopmyn | nnm i, rge R3
npeacraensieT cobon —CH.Cy, rae Cy npeacrasnsieT cobon Heobs3aTenbHO 3amMeLleHHoe 3-9-
YreHHoe HachbIWEHHOe MMM YaCTUYHO HEHAacCbILEHHOE MOHOLMKIINYECKOE reTepOoLMKIINYECKoe
KonbLO, cogepxawee 1-3 retepoatoma, He3aBMCMMO BbiOpaHHbIX U3 a30Ta, KUCNopo4a U cepbl.
CornacHO HeKOTOpPbIM BapuaHTaMm peanusaymm B HaCcTOsLWEeM W300peTeHun NpeanoXeHo
coeanHenne nwbon mns cdopmyn | unm lll, rae R® npegcraesnser cobonm —CH.Cy, rge Cy
npeacraensieT cobon Heoba3aTenbHO 3aMeLLEHHbIN 7-12 YNeHHOe HacCbIWEeHHOe NN YacTUYHO
HEHacblLWEeHHOe KOHAEHCUPOBAHHOE MMM MOCTMKOBOE OULMKNINYECKOE reTepoLUKNInYecKoe
KonbLO, cogepxawee 1-3 retepoatoma, He3aBMCMMO BbiOpaHHbIX U3 a30Ta, KUCNOopo4a U Cepbl.
CornacHO HeKOTOpbIM BapuaHTaMm peanusayMm B HaCTOALWEM U300peTeHMn NpeanoxXeHo
coeanHeHne nwbon mns cdopmyn | unm lll, rae R3 npegcraenser cobonm —CH.Cy, rge Cy
npeacraesndger cobon  3-9-uneHHOEe  HAaCbIWEHHOE WM YacTUYHO  HEHAaCbIWEHHoe
MOHOLIMKIMYECKOE TreTEpPOLUKINNYECKOE KOMbLO, cogepxawee 1-3 retepoartoma, HE3aBMCUMO
BbIOpaHHbIX U3 a30Ta, KUCMOPOAA U Cepbl, TAE YKa3aHHOE KOMbLOo HeoBa3aTenbHO 3aMeLleHo
okco, ranoreHoM; —(CHy)ou4R°; —(CH2)o_sOR°. CormacHo HeKoTOpblM TakuM BapuaHTam
peannsauumn R° SBNAETCH TakMM, Kak OnpejeneHo Bbile N ONMCAHO B HACTOSALLEM JOKYMEHTE.

CornacHo HEKOTOpbiM BapuaHTaMm peanu3auum B HacTOSILEM W300PETEHUN NpPEATIOKEHO
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coeanHenne nwbon mns cdopmyn | unm lll, rae R3 npegcraenser cobonm —CH.Cy, rge Cy
npeacraensieT cobon Heobs3aTeNbHO 3aMeLleHHOe 3-9-UneHHOEe HAacCbIWEeHHOe UMM YacTUYHO
HeHacbILLEHHOE MOHOLUKINYECKOE reTepoLMKNMYEecKoe KonbLo, cogepxawiee 1-3 retepoatoma,
He3aBUCUMO BbiIBpaHHbIX N3 a30Ta, KUCNopoaa 1 Cepbl, rAe: NOAXOASALNA ANSA 3aMELLEHNSA aTOM
yrnepoga Ha Cy HeobsizaTenbHO 3amelleH ranoreHoMm, —(CH2)o4R° mnn —(CH2)e4OR®, n
NoaxoasWunin  AnNa 3amelleHuss atom asoTa Ha Cy HeobsizatenbHo 3ameweH—RT, rae R°
npeacraenser cobom Bogopoa wunu Cis anudatuyecknn dQparmeHT, HeobssaTenbHO
3ameLleHHbIn ranoreHom nnn —(CH2)o2OR®, rae R® npeacraenset cobon Cq4 anudartnyeckuin
tparmeHT, U RT npegcraBnset cobon Ci.s anndatnyecknin parmeHT. CornacHo HeKoTopbIM
Takum BapuaHTam peanunsayuv ABa He3aBMCUMMbIX BapuaHTa R° moryt 6biTb HeobA3aTenbHO
B3SiTbl C UX MPOMEXYTOYHbIM aTtomom(amn) ¢ obpasoBaHmem 3-12-4nNeHHOro HacbILEHHOrO,
YaCTUYHO HEHACbIWEHHOrO UM apuUnbHOr0 MOHO- UNN BULMKNMYECKOro KonbLa, CoAepXKaLlero
0—4 retepoaroma, HesaBUCUMO BblOpaHHbIX M3 asoTa, Kucrnopoaa wunu cepbl.  CornacHo
HEeKOTOpPbIM BapuaHTam peanusauyum B HaCcTOAWEM M300peTeHun MNpefnoXeHO COeAUHEHne
nto6on n3 chopmyn | unu lll, rae R3 npeacrasnset co6on —CH:Cy, rae Cy npegcraensieT cobom
7-12-4NeHHOro  HaCbIWEHHOrO WM  YaCTUYHO HEHAaCbIWEHHOr0 KOHAEHCUPOBAHHOTO  WIn
MOCTMKOBOrO OULMKITMYECKOrO reTepOoLMKINYECKOro KonbLua, coaepxailero 1-3 retepoaTtoma,
He3aBUCUMO BbIOpaHHbIX U3 a30Ta, KUCNOPOAA U Cepbl, T4e YKasaHHOe KOomnbLo Heobs3aTenbHO
3amelleHo okco, ranoreHoMm, —(CHz)4R°, —(CH2)o-4OR°.  CornacHo HEKOTOPbIM TaKum
BapuaHTam peanusaymm R° aBnseTca Takum, Kak onpejeneHo BbIle 1 ONUCAHO B HACTOSLLEM
AokymeHTe. CormacHO HEKOTOpbIM BapvaHTaMm peanusayuum B HacTosiwemM un3obpeTeHum
npeanoxeHo coeguHeHue nodon ns coopmyn | unm lll, rae R® npeacraenser cobon —CH.Cy, rae
Cy npeacraensetr cobom 7-12-yneHHOe HacbIWeHHoe UM YacTMYHO HeHacbIWEeHHOe
KOHAEHCMPOBAHHOE UM MOCTUKOBOE BULMKITUYECKOE reTEPOLMKITMYECKOE KOMbLO, COAEpKaLLlee
1-3 reTepoaToma, He3aBNCMMO BbIGpaHHbIX N3 a30Ta, KUCNOPOAa U Cepbl, r4e: NOAXOAAWNA ANS
3amMelleHns aTom yrinepoga Ha Cy HeobszaTenbHO 3amelleH ranoreHom, —(CHaz)o4R® nnmn —
(CH2)04OR®, 1 noaxoasWwmMn AN 3aMeLleHns atom asoTta Ha Cy HeobsizaTenbHo 3amelleH—RT,
rae R° npeacraesnsier cobon Bogopon unu Ci—s anudatuyecknin oparMmeHT, Heobs3aTenbHO
3aMeLleHHbIn ranoreHoMm nnm —(CH2)o—-OR®, rae R® npeacraensieT cobon Cq4 anuartnyeckui
hparmeHT, U RT npegcraBnaet cobon Ci.s anndatnyecknin parmeHT. CornacHo HeKoTopbIM
Takum BapuaHTam peannsayuv ABa He3aBMCUMMbIX BapuaHTa R° moryt 6biTb HeobA3aTenbHO

B3SiITbl C UX MPOMEXYTOYHbIM atoMom(amn) ¢ obpasoBaHMeEM 3-12-YNEHHOrO HaCbILEHHOTO,
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YaCTUYHO HEHACBILWEHHOro UMM apunbHOro MOHO- UNM BULMKNUYECKOro KomnbLa, cogepXallero
0—4 reTepoatoma, He3aBNCUMO BbIBpaHHbIX U3 a30Ta, KMCnopoga unu cepsbil.

[00121] CornacHoO HeKOTOpPbIM BapvaHTaMm peanusauuM B HacTosWwemM usobpeTeHun
npeanoxeHo coeguHeHue copmynbl I, roe R® npegcraesnser cobom —(CH2)mCy, roe Cy
npeacraensieT cobon Heobs3aTeNbHO 3aMeLeHHOe 3-9-UneHHOe HacblWEeHHOe UM YacTUYHO
HeHacbILLEHHOE MOHOLUKINYECKOE reTepoLMKnMYeckoe KonbLo, cogepxawiee 1-3 retepoatoma,
He3aBMCUMO BbIOpaHHbIX U3 a30Ta, KUCMOpPOoAa M cepbl; Unn 6-12-uneHHoe HacbIWEeHHOe WK
YaCTUYHO  HEHaCbIWEHHOEe  KOHAEHCMPOBAHHOE  MnM  MOCTUKOBOE  Buumknuuyeckoe
reTepoUuKnmMYecKoe KonbLo, cogepxallee 1-3 rerepoaroma, HE3aBUCUMO BbIGpaHHbIX U3 a30Ta,
kncnopoga u cepbl. CornacHoO HEKOTOPbIM BapyaHTam peanunsayun B HacTosLWwem nsobpeTeHnm
npeanoxeHo coeguHeHue copmynbl I, roe R3 npegcraeBnsetr cobom —(CH2)mCy, rae Cy
npegcraenseT cobon Heobs3aTeNbHO 3amMeleHHoe 3-9-uneHHOe HacblWEeHHOe WM YacTUYHO
HeHacbILLEHHOE MOHOLUKINYECKOE reTepoLMKNMYeckoe KonbLo, cogepxaliee 1-3 retepoartoma,
He3aBMCMMO BbIOpaHHbIX U3 asoTa, kucrnopojga u cepbl. CoOrnacHO HEKOTOPbIM BapuaHTam
peanusauum B HacToswWeM u3obpeTeHUn npesnoxeHo coeauHeHue copmynbl I, rpe RS
npeacraenset cobon —(CH2)mCy, rae Cy npegcraBnseT coboin Heoba3aTenbHO 3aMeLLeHHbIN 6-
12 yneHHOe HAaCbILWEHHOE MUK YaCcTUYHO HEHACHILLEHHOE KOHAEHCUPOBAHHOE UM MOCTUKOBOE
OMUMKNNYECcKoe reTepouuKnmyeckoe KonbLlo, cogepxawee 1-3 retepoatoma, He3aBUCUMO
BblOpaHHbIX N3 a30Ta, KUCnopoaa n cepbl. CornacHo HEKOTOPbIM BapuaHTam peanusayum B
HaCToSALLEM U306peTeEHUN NpeanoXeHo coeanHeHne copmynbl I, rae R3 npegcrasnseT cobon —
(CH2)mCy, rae Cy npegcraBnser coboin 3-9-uneHHoe HacbIWEHHOE WM YacTUYHO
HeHachbILLEeHHOE MOHOLMKINYECKOE reTepoLMKNMYEcKoe KonbLo, cogepxailee 1-3 retepoatoma,
He3aBUCUMO BbIOpaHHbIX U3 a30Ta, KUCMOPOAA U Cepbl, TAe yKkasaHHOe KOomnbLo Heobs3aTenbHO
3ameleHo okco, ranoreHom; —(CHz)o4R° —(CH2)04OR°.  CornacHo HEKOTOPbIM TaKum
BapuaHTam peanusayum R° aBNsSeTCa Takum, Kak onpejeneHo BbIle Y ONUCAHO B HACTOSLLEM
JokymeHTe. CormacHO HEKOTOpbIM BapvaHTaMm peanusayuum B HacToswemM uns3obpeTeHum
npeanoxeHo coeguHeHue copmynbl I, roe R® npegcraesnser cobom —(CH2)mCy, roe Cy
npeacraesndger cobon  3-9-uneHHOEe  HAaCbIWEHHOEe WM YacTUYHO  HEHAaCbIWEHHoe
MOHOLIMKIMYECKOE TreTEPOLUKINYECKOE KOMbLO, cogepxawiee 1-3 retepoartoma, HE3aBMCUMO
BbIOpaHHbIX U3 a30Ta, KMCNOPOAAa 1 Cepbl, rae: NoAXOAAWMA ANA 3aMELLEHNs aToM yrnepoja Ha
Cy Heobs3aTenbHO 3amelleH ranoreHom, —(CHz2)o«R° nnm —(CH2)o«OR?®, 1 nogxoaawmn ans
3amMelleHns aTtom asoTta Ha Cy HeobssaTenbHo 3ameweH—RT, rge R° npegcraesnsier cobon
Bogopoa nnn Cis anudatnyecknin pparmeHT, HeobA3aTeNbHO 3aMELLEHHbIA FanoreHoM Unu —

(CH2)020OR®, rae R® npeacrasnseTt cobon Ci.4 anudpatnyeckmin cparmeHT, u RT npeacrasnset
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cobon Ci.s anudbatudecknn pparmeHt. CoOrnacHo HEKOTOPbIM TakMM BapuaHTam peanusaumm
ABa He3aBUCMMbIX BapuaHta R° moryt ObiTb Heobs3aTenbHO B3ATbl C UX MPOMEXYTOUHbIM
aTomom(amn) ¢ obpasoBaHuem 3-12-UneHHOro HaCbIWEHHOTO, YaCTUYHO HEHACILLEHHOTO UM
apunbHOro MOHO- UM BULUKNMYECKOro Konbua, cogepxawero 0—4 retepoatoma, HE3aBUCUMO
BbIGpaHHbIX N3 a30Ta, kucnopoga unm cepbl. CornacHo HEKOTOPbIM BapuaHTam peanusauyum B
HaCTOSALLEM N306peTEHNN NPeanoXeHo coeanHeHne chopmynebl I, raoe R3 npegcraesnset cobon —
CH:Cy, roe Cy npeacraensieT cobon HeobasaTenbHO 3ameLleHHoe 3-9-UfneHHOe HacblWeHHoe
UNN YaCTUYHO HEHACbILEHHOE MOHOLIMKIIMYECKOE reTEPOLUKINYECKOE KONbLO, cogepxalyee 1-
3 retepoatoma, He3aBNCUMO BbIOpaHHbIX M3 a3oTa, KUCIopoga M cepbl; unn 6-12-uneHHoe
HaCbIWEHHOe WM  YacCTUYHO HEHACLIWEHHOE KOHAEHCMPOBaHHOE WNM  MOCTUKOBOE
BuUmMKNMYeckoe reTepoumKnmyeckoe KonbLo, cogepxawee 1-3 retepoatoma, He3aBUCUMO
BbIOpaHHbIX N3 asoTa, kucnopoaa n cepbl. CornacHo HEKOTOPbIM BapuaHTam peanusayuv B
HacTosiLeM n3obpeTeHnn NpeanoXxeHo coeamHeHmne copmynbl I’, rae R3 npegcrasnset co6oin —
CH:Cy, rae Cy npeacraBnsieT cobon Heobs3aTenbHO 3ameLleHHoe 3-9-uneHHoe HacbIWeHHOoe
UNN YaCTUYHO HEHACbILEHHOE MOHOLIMKIINYECKOE reTEPOLMKITMYECKOE KONbLO, cogepxaliee 1-
3 retepoaroma, He3aBMCUMO BblIBPaHHbIX N3 a30Ta, knucnopoga u cepbl. COrnacHo HEKOTOPbIM
BapuaHTam peanusaymm B HacTosILLEM N300peTEHNN NPEANOXEHO coeanHeHne copmynebl I, rae
R3 npeacraenset co6on —CH2Cy, rae Cy npeacraenseT cobon HeobA3aTeNbHO 3aMeLLeHHbIN 6-
12-yneHHOe  HaCbIWEHHOEe  KOHAEHCUPOBAHHOE MMM MOCTMKOBOE  BuULMKNIMYeckoe
reTepoUuKnmMYecKoe KonbLo, cogepxallee 1-3 rerepoaroma, He3aBUCUMO BbIOpaHHbIX U3 a30Ta,
kncnopoaa u cepbl. CornacHoO HEKOTOPbIM BapyaHTam peannsauumn B HacTosiLweM n3odpeTeHnm
npeanoxeHo coeauHeHnne dcopmynel I’ rae R® npeacraensetr cobom —CH,Cy, rge Cy
npeacraesnsger cobon  3-9-uneHHOe  HAacCbIWEHHOe WM YacTUYHO  HEHaCbIWEeHHoe
MOHOLIMKITMYECKOE TreTEPOLUKINYECKOE KOMbLO, cogepxawee 1-3 retepoatoma, HE3aBMCUMO
BbIOpaHHbIX U3 a30Ta, KUCMOPOAA U Cepbl, TAE YKasaHHOE KOMbLo Heoba3aTenbHO 3amMeLleHo
okco, ranoreHoM; —(CHy)ouR°; —(CH2)o_sOR°. CormacHo HeKoTOpblM TakuM BapuaHTam
peannsauumn R° SBRAETCS TakMM, Kak OnpejeneHo BbIlE N ONMCAHO B HACTOSALLEM JOKYMEHTE.
CornacHO HeKOTOpPbIM BapuaHTaMm peanusayMm B HaCTOALWEM W300peTeHMn NpeanoXeHo
coeaunHeHne chopmynbl I’, rae R® npeacraesnset cobonn —CH:Cy, rae Cy npegcrasnset cobon 3-
9-uneHHoe HaCbILLEHHOE UM YaCTUYHO HEHACBILWEHHOE MOHOLUKINYECKOE reTepoLMKINYECKoe
KonbLO, cogepxawyee 1-3 retepoaToma, He3aBMCMMO BbiOpaHHbIX U3 a30Ta, KUCMOpoaa U Cepbl,
roe: NoAXoAsaWuA AN 3aMeLleHns atom yrnepoga Ha Cy Heoba3aTenbHO 3aMeLLEH ranoreHoMm,
—(CH2)o«R° unu —(CH2)0-4OR°, u nopgxogswumi Ans 3amelleHnss atom asota Ha Cy

Heobsa3aTenbHO 3amelleH—RT, rae R° npegcraBnseT cobon Bogopog unu Ci_s anndaTnyeckni
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dparmeHT, Heobs3aTEeNbHO 3aMeLLeHHbIN ranoreHom nnn —(CH2)o-2OR®, rae R® npegcrasnseT
cobonn Ci.4 anucpaTnueckun cparmeHt, n RT npeacraensetr cobon Ci.s anudaTnyeckmn
dpparmeHT. CornacHo HEKOTOPbIM TakUM BapraHTam peannsauyuu gBa HE3aBUCUMbIX BapuaHTa
R° moryT ObITb He0BA3aTENBHO B3SITbl C X NPOMEXYTOUYHbIM atomomM(amu) ¢ oGpasoBaHuem 3-
12-4yneHHOro  HacbIWEHHOro, YacTUYHO HEHACBIWEHHOro WMAW  apunbHOTO MOHO- UMK
Buymknnueckoro konbla, cogepxawero 0—4 retepoaroma, He3aBUCMMO BbiIBpaHHbIX N3 a30Ta,
kncnopoga wunu cepbl.  CormacHO HEKOTOpPbIM BapuaHTam peanusaumm B HacTOdALEeM
n3obpeTeHnn NpesnoxeHo coegnHeHne popmynel I, rae R3 npeacraensieT co6on —CH,Cy, rae
Cy npegpcraensetr cobom 6-12-uneHHOe HacbIWEeHHOe KOHAEHCUPOBAHHOE WM MOCTMKOBOE
BuumKnNnyeckoe reTepoumKnmyeckoe KonbLo, cogepxawee 1-3 retepoatoma, He3aBUCUMO
BbIOpaHHbIX U3 a30Ta, KUCMOPOoAa U Cepbl, A€ YKkasaHHOe KOnbLo Heoba3aTenbHO 3ameLleHo
okco, ranoreHoM; —(CHz)o4R° —(CH2)0-sOR°. CornacHo HeKOTOpbIM TakuM BapuaHTam
peanunsauumn R° SBnAeTCA TakMMm, Kak OnpejeneHo Bbille 1 ONMCaHO B HACTOSALLEM AOKYMEHTE.
CornacHo HeKOTOpPbIM BapuaHTaMm peanusayuy B HaCcTOSALWEM W306peTeHUn nNpPeanoXeHO
coeguHeHne popmynebl I’, rae R3 npeacraenset cobon —CH.Cy, rae Cy npegcraensieT cobon 6-
12-yneHHOe  HaCbIWEHHOEe  KOHAEHCUPOBAHHOE WM MOCTMKOBOE  Buymknuyeckoe
reTepoUuKnnYecKoe KonbLo, cogepxallee 1-3 rerepoaroma, HE3aBUCUMO BbIOpaHHbIX U3 a30Ta,
KNCnopoaa n cepbl, rae: NOAXOAALMNA ANs 3amMelleHns atom yrnepoga Ha Cy Heobsi3aTenbHO
3amelleH ranoreHom, —(CHz)o4R° nnn —(CH.)o—«OR°, 1 nogxoaswmin Ans 3amelleHnss atom
asota Ha Cy HeobGssartenbHo 3amelleH —RT, rae R° npegcraesnseT cobon Bogopos vnu Cis
anudaTtudecknin parmeHT, Heobs3aTenbHO 3aMeLLEeHHbIN ranoreHom nnn —(CHz)o—2OR®, rae R®
npeacraesnsetr cobon Ci.4 anudatuueckun cparmeHT, u RT npegcraenser co6on Ci.g
anudartuyecknn chparmeHtT.  COrnmacHoO HEKOTOpbIM TakMM BapuaHTam peanusauum gsa
He3aBUCUMbIX BapmaHTa R° moryT ObiTb Heoba3aTenbHO B3ATbl C WX MPOMEXYTOYHbLIM
aTomom(amn) ¢ obpasoBaHuem 3-12-4NEHHOrO HAaCbIWEHHOrO, YaCTUYHO HEHACILLEHHOrO UM
apunbHOro MOHO- UM BULUKNMYECKOTro KonbLa, cogepxawero 0—4 retepoatoma, He3aBUCUMO
BbIOpaHHbIX U3 a30Ta, KUCrnopoaa nnm cepbl.

[00122] CornacHO HEKOTOpbIM BapvaHTam peanusayuu B HacTosLWEM KU3o6peTeHun
npeanoxeHo coegunHeHue nodon ns copmyn | unum lll, rge R3 npeacrasnset cobonn —-(CH2),OCy,
rae Cy npeacraBnseTr cobon 3-9-uneHHOe HacCbIWEHHOE WM YacCTUYHO HEHaCbIWEHHOEe
MOHOLIMKIMYECKOE TreTEPOLUKINNYECKOE KOMbLO, cogepxawee 1-3 retepoatoma, HE3aBMCUMO
BbIOpaHHbIX U3 a30Ta, Kucrnopoga M cepbl; Unn 7-12-yneHHOe HAaCbIWEHHOE WMX 4aCTUYHO
HEHAacCbILWEHHOTO KOHAEHCUPOBAHHOE WM MOCTUKOBOE OuUMKNUYEckoe reTepoLmKnnyeckoe

KOMnbLoO, cogepxalyee 1-3 reTepoaTtoma, HE3ABUCMMO BbIGpaHHbIX 13 a30Ta, KUCNOPOAa U Cepbl.
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CornacHo HeKOTOpbIM BapvaHTaM peanusayum B HacTOSALWEM K306peTeHUn NpeanoXeHO
coeamnHeHne nwbon ns cdopmyn | unu lll, rae R® npeacraensetr cobon —(CH2),OCy, rae Cy
npeacraBnsetr cobon  3-9-uneHHOe  HacbIWEHHOe WM YacTUYHO  HEHacbIWeHHOoe
MOHOLMKIMYECKOE reTepoLMKInYeckoe KonbLo, cogepxawee 1-3 retepoatoma, He3aBUCUMO
BblIGpaHHbIX M3 a30Ta, Kucnopoaa u cepbl. CoOrmacHo HEKOTOPbIM BapuaHTam peanusayuun B
HacTosALWEM M306peTeHnn npeanoxeHo coeanHeHne nwbon us cdopmyn | nnm i, rge R3
npegcraenseT cobon —(CH.),OCy, rae Cy npeacraBnsaeTt cobon 7-12-uneHHoe HacCbILWeHHOe Unn
YaCTUYHO  HEHaCbIWEeHHOe  KOHAEHCMPOBaHHOE UMM  MOCTUKOBOE  Buymknuuyeckoe
reTepoLmKnnyeckoe KonbLo, cogepxawiee 1-3 retepoaroma, He3aBNCMMO BbIOpaHHbIX U3 a30Ta,
kncnopoga u cepbl. CornacHo HEKOTOPbIM BapyaHTaMm peanu3auumn B HacTosLWeM n3obpeTeHnm
npeanoxeHo coeguHeHune nodon ns oopmyn | unm lll, rge R® npeacraensiet co6on —(CH2),OCy,
rae Cy npeacraensetr cobon 3-9-uneHHoe HacbIWEeHHOE WM YaCcTUYHO HeHacCbIWeHHoe
MOHOLMKIMYECKOE reTepoLmKnnyeckoe KonbLo, cogepxawee 1-3 retepoatoma, HE3aBUCUMO
BblIBpaHHbIX M3 a30Ta, KUCNOPOAA M Cepbl, A€ yKa3aHHOE KOnbLo HeobA3aTenbHO 3ameLleHo
okco, ranoreHoMm; —(CHz)e4R°; —(CH2)0-sOR°. ~ CormacHo HeKkOoTOpblM Takum BapuaHTam
peanusauumn R° sABNSieTCA TakuM, Kak OnpejeneHo Bbille U ONMCaHO B HACTOSILLEM JOKYMEHTE.
CornacHo HeKOTOpbIM BapuaHTaM peanusauyum B HacTosILLeM W306peTeHUn NpeanoXeHO
coeguHenne nwbon ns cgopmyn | vnum lll, rae R® npeacraenset cobonn —(CH2).OCy, rae Cy
npeacraBnseT coboi  3-9-UneHHOe  HAacbIWEeHHOEe UMM YacTUYHO  HEHAacbIWeHHOoe
MOHOLMKMNYECKOE reTepOoLMKIINYECKOE KONbLO, cogepxawiee 1-3 reTepoartoma, He3aBMCUMO
BblIGpaHHbIX 13 a30Ta, KUCNopoaa U Cepbl, rae: NOAXOASALLMA ANA 3aMeLLEeHNs aTOM yrnepoga Ha
Cy Heobsa3aTenbHO 3amelleH ranoreHoM, —(CHz2)o4R® nnm —(CH2)o4OR°, 1 nogxoaawmn ans
3amMelleHns atom asoTta Ha Cy HeobGsasatenbHo 3amelleH —RT, rae R° npeacraenset coGon
BOgopoA nnn Cis anudatniyecknin pparmeHT, Heoba3aTeNbHO 3aMeLLEHHbIA FranoreHoM unu —
(CH2)02OR®, roe R® npegcrasnsaeT cobon Cq.4 anndpatudueckun coparmeHT, u Rt npeacraensaer
cobon Ci.s anudbaTuyecknin pparmeHT. CornacHo HEKOTOPbIM TakMM BapuaHTam peanusaumm
ABa He3aBUCUMbIX BapuaHTa R° MoryT ObiTb Heobsi3aTenbHO B3siTbl C UX MPOMEXYTOYHBIM
aTomom(amn) ¢ obpasoBaHuemM 3-12-4NEHHOrO HAaCbIWEHHOrO, YaCTUYHO HEHACHILLEHHOrO UMnn
apVNbHOTO MOHO- UMM BULMKNMYECKOro Konbua, cogepxallero 0—4 retepoaroma, HE3aBUCMMO
BblIGpaHHbIX 13 a30Ta, kucnopoga unm cepbl. CornacHo HEKOTOPbIM BapuaHTam peanusayum B
HacToAWweM n306peTeHnn npeanoxeHo coeauHeHne nwbon us cdopmyn | nnm lll, rge R3
npeacraensieT cobon —(CH),OCy, rae Cy npeacraBnseT cobon 7-12-4neHHoe HaCbILWEHHOE UK
YaCTUYHO  HEHaCblWEeHHOE  KOHAEHCMPOBaHHOE  MNU  MOCTUKOBOE  BuyMKnnyeckoe

reTepoLMKIINYECcKoe KomnbLo, cogepxallee 1-3 retepoaromMa, He3aBUCUMO BbIGPaHHbIX U3 a30Ta,
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KNcnopoaa v cepbl, rae ykasaHHoe KonbLo Heoba3aTenbHO 3aMeLLEeHOo OKCo, ranoreHom; —(CHz)o-
4R°; —(CH2)04OR°. CornacHo HeKOTOpbIM TakMm BapuaHTam peanusaymm R° asngeTca Takum,
Kak OMnpeAerneHo BbIlE U ONMCaHO B HacTodALWeM AokyMmeHTe. CornacHoO HEKOTOPbIM BapuaHTam
peanusayum B HaCTOsILLLEM N300pETEHUN NPEANOXKEHO CoefnHeHne nobon ns dopmyn | nnn i,
rae R® npeacraeBnsieTr cobon —(CH2)sOCy, rge Cy npeacraBnser cobom 7-12-uneHHoe
HaCbIWEHHOEe WM  YacCTUYHO HEHACbIWEHHOE KOHAEHCMPOBAHHOE WNM  MOCTUKOBOE
OuUmKNnYeckoe reTepoumKnmyeckoe KonbLo, cogepxawee 1-3 retepoatoma, He3aBUCUMO
BbIGpaHHbIX U3 a30Ta, KUCNOopoAa 1 Cepbl, rae: NoAXOAAWMA ANA 3aMELLEHNs aToM yrnepoja Ha
Cy Heobs3aTenbHO 3amelleH ranoreHom, —(CHz)o4R° nnm —(CH2)o«OR?®, 1 nogxoaawun ans
3amMelleHns atom asoTta Ha Cy HeobsisaTenbHO 3amelleH —RT, rae R° npeacraBnsieT cobon
Bogopog nnn Ci_e anudatniecknin dparmeHT, HeobssaTenbHO 3aMeLLEeHHbIA ranoreHom unm —
(CH2)020OR®, rae R® npeacrasnset cobon Ci.4 anucpatnueckmin coparmeHT, u RT npeagcraenset
cobon Ci.s anudpatmyeckuin coparmeHT. CoOrnacHo HEKOTOPbIM TakUM BapuaHTam peanusayun
ABa He3aBUCUMbIX BapmaHTa R° mMoryT ObiTb Heobsi3aTenbHO B3siTbl C UX MPOMEXYTOYHBIM
aTomom(amn) ¢ obpasoBaHmemM 3-12-UneHHOro HaCbILEHHOro, YaCTUYHO HEHACHILEHHOrO Unn
apunbHOro MOHO- UM BULMKNMYECKOTO KonbLa, cogepxawero 0—4 retepoaroma, He3aBUCUMO
BbIGpaHHbIX U3 a3oTa, KUCrnopoaa Unn cepbl.

[00123] CornacHO HEKOTOpPbIM BapuvaHTam peanusayuum B HacTosiLeM K3o06peTeHun
npeanoxeHo coeauHeHne cdopmynbl I’ rae R® npeacraBnser cobom —(CH2)WOCy, rae Cy
npeacraesnsger cobon  3-9-uneHHOe  HAacCbiWEHHOe WM YacTUYHO  HEeHaCbIWeHHoe
MOHOLIMKITMYECKOE TreTEPOLUKINYECKOE KOMbLO, cogepxaliee 1-3 reTepoartoma, HE3aBWCUMO
BbIOpaHHbIX U3 as30Ta, Kucrnopoja WM cepbl; UM 6-12-yneHHoe HAacCbIWEHHOE MMM YaCTUYHO
HEHAacbILWEeHHOe KOHAEHCUPOBAHHOE WNM MOCTMKOBOE OULMKNMYECKOE reTepoLUKNInYecKoe
KonbLo, cogepxawee 1-3 retepoatoma, He3aBMCMMO BbiOpaHHbIX U3 a30Ta, KUCNopo4a 1 Cepbl.
CornacHO HeKOTOpPbIM BapuaHTaMm peanusayMm B HaCTOALWEM W300peTeHMn NpeanoXeHo
coeaunHeHne dopmynel I’, rae R3 npegcraenset cob6on —(CH2)nOCy, rae Cy npeacrasnseTt coboi
3-9-uneHHoe HacblLEHHOe unn YacTUYHO HeHacbILeHHoe MOHOLMKNNYeCcKoe
reTepoUuKnmnYecKoe KonbLo, cogepxallee 1-3 rerepoaroma, He3aBUCUMO BbIGpaHHbIX U3 a30Ta,
kncnopoaa u cepbl. CornacHO HEKOTOPbIM BapyaHTam peanunsayun B HacTosLwem nsodpeTeHnm
npeanoxeHo coeauHeHne cdopmynbl I’, rgoe R® npeacraBnser cobom —(CH2).OCy, roe Cy
npeacraensieT cobon  6-12-uneHHOEe  HaCbIWEHHOE UMM YacTUYHO  HEHaCbIWEHHOEe
KOHAEHCMPOBAHHOE UM MOCTUKOBOE BNLMKNUYECKOE reTePOLMKIMYECKOE KOMbLO, CoAepKaLlee
1-3 reTepoatoma, He3aBUCUMO BbIOpPaHHbIX U3 a30Ta, Kucnopoga un cepbl. COrnmacHO HEKOTOPbLIM

BapvaHTaM peanunsaumm B HaCcTOSILLLEM U30OPETEHNMN NPEANOXEHO coeauHeHne dopmynbl I’, rae
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R3 npeacraensiet cobon —(CH2),OCy, rae Cy npegcraBnsieT cobomn 3-9-uneHHoe HacbIWeHHOe
UNN YaCTUYHO HEHACbILEHHOE MOHOLIMKITMYECKOE reTEPOLUKINYECKOE KOMnbLO, cogepxalyee 1-
3 retepoatomMma, He3aBMCUMO BbIOpaHHbIX M3 a30Ta, KUCMOpOAa M cepbl; Unn 6-12-uneHHoe
HaCbIWEHHOEe WM  YacTUYHO HEHACbIWEHHOE  KOHAEHCMPOBaAHHOE MWNM  MOCTUKOBOE
OMUMKNMYecKoe reTepoumKnMyeckoe KonbLo, cogepxawee 1-3 retepoatoma, He3aBUCUMO
BbIOpaHHbIX U3 a30Ta, KNCMOPOAAa U Cepbl, A€ YKasaHHOEe KOnbLo Heoba3aTenbHO 3ameLleHo
okco, ranoreHoM; —(CHz)o4R°; —(CH2)o-sOR°. CormacHo HeKoTOpblM TakuM BapuaHTam
peannsauumn R° gBnAeTCS TakMMm, Kak onpejeneHo Bbille 1 ONMCAaHO B HACTOSALLEM AOKYMEHTE.
CornacHoO HeKOTOpbIM BapuaHTam peanusauMm B HaCTOALWEM W300peTeHMn NpPeanoxeHo
coeamnHeHne copmynel I’, rae R® npegcrasnset cobon —(CH2)nOCy, rae Cy npeacraenseTt coboi
3-9-uneHHoe HacblLEHHOoe unn YacTUYHO HeHacblLeHHoe MOHOLMKNnYEeCcKoe
reTepoLmKnnyeckoe KonbLo, cogepxawiee 1-3 retepoaroma, He3aBUCMMO BbIOpaHHbIX U3 a30Ta,
Kncriopoga n cepbl; unm  6-12-yneHHOe HacbIWEHHOE WM YacTUYHO HEeHacCbIWeHHoe
KOHAEHCMPOBAHHOE UM MOCTUKOBOE BULIMKNNYECKOE reTEPOLMKINYECKOE KOMbLO, Cogepallee
1-3 reTepoaToma, He3aBMCMMO BbIOGpaHHbIX 13 a30Ta, KUCOPoAa U Cepbl, r4e: NOAXOAALLMMA 4NS
3amelleHns atom yrnepoga B Cy Heobs3aTenbHo 3amelleH ranoreHom, —(CHz)o—4R° nnn —(CHz)o-
4OR°, 1 noaxoaAwWniA ANs 3amelleHns atom asota B Cy Heobsa3aTenbHO 3amelleH —RT;, rae R°
npeacraensetr cobon Bogopoa wunu Cis anudaTtuyecknin GparmMeHT, Heobs3aTenbHO
3amMeLLeHHbIn ranoreHoMm nnu —(CH)o-2OR®, rae R® npeacraBnseTt cobon Cq.4 anudarmnyeckui
dparmeHT, n RT npegcraenseTt cobon Ci.s anudpatnyecknin pparmMeHT. COornacHo HEKOTOPbIM
Takum BapuaHTam peanunsayuu ABa He3aBMCMMbIX BapuaHTa R° moryt 6biTb HeobA3aTenbHO
B3SiTbl C UX MPOMEXYTOYHbIM aromom(amn) ¢ obpasoBaHMeEM 3-12-YNEHHOrO HAaChILLEHHOrO,
YaCTUYHO HEHACILWEHHOrO UMM apuiibHOr0 MOHO- UNN BULMKIUYECKOrO KonbLa, cogepxallero
0—4 reTepoatoma, He3aBMCMMO BbIOpaHHbIX W3 asoTa, kucrnopoga wunu cepbl. CornacHo
HEKOTOpPbIM BapuMaHTam peanu3auum B HacTOSWEM W300peTEeHUN NPennoXeHO COeANHEHNE
dopmynebl I’, rae R3 npeacraenset co6on —(CH2)nOCy, rae Cy npeacraenseT cobon 3-9-uneHHoe
HaCbILWEHHOE UMM YaCTUYHO HEHACbIWEHHOE MOHOLMKIMYECKOE reTEpPOLUKINYECKOe KOmnbLoO,
coagepxailee 1-3 reTepoatoma, HE3aBUCMMO BblIOpaHHbIX M3 a30Ta, KUCNopoja W cepbl, rae
yKasaHHOe KOnbLO Heobs3aTenbHO 3aMeLeHO OKCo, ranoreHom; —(CHa)o4R°; —(CH2)o4OR®.
CornacHoO HeKOTOPbIM TakuM BapuaHTam peanusagum R° sBnsSeTcs Takum, Kak onpejerneHo
BbILLE N OMWCAHO B HacTosAWweM AokyMmeHTe. CornacHO HEKOTOPbIM BapuaHTam peanusauuun B
HaCTOSALEM U306peTEHUN NPeanNoXKeHO coeanHeHne copmynsl I, roe R npegcraesnseT cobon —
(CH2),OCy, rae Cy npegcraBnsier cobon 3-9-UneHHOEe HaCbIWEHHOE WU  YacCTUYHO

HEHaCbILLEHHOE MOHOLIMKITMYECKOE rETEPOLMKINYECKOE KOMbLO, cogepallee 1-3 reTepoaToma,



56

He3aBUCUMO BbiIBpaHHbIX N3 a30Ta, KUCNopoaa 1 Cepbl, rAe: NOAXOASALNA ANA 3aMELLEHNSA aTOM
yrnepoga B Cy HeobGsizaTenbHO 3amewleH ranoreHoMm, —(CHz)o4R° unm —(CH2)o4OR°, n
noaxoaswuin ans 3amelleHnss atom asota B Cy HeobsizatenbHo 3ameweH —RT, roe R°
npeacraesndetr cobou Bogopos unm Cis anudatnyeckni parmeHT, HeobssaTenbHO
3amMeLleHHbIn ranoreHom nnu —(CH)o-2OR®, rae R® npeacraenset cobon Cq.a anudarnyeckuin
tparmeHT, n Rt npeacraBnseT cobon Ci_s anndatnyeckuin dparmeHT. CornacHo HeKOTopbIM
Takum BapuaHTam peanusauyuv ABa He3aBMCMMbIX BapuaHTa R° moryt 6biTb HeobA3aTenbHO
B3SiTbl C UX MPOMEXYTOYHbIM aTtoMmom(amm) ¢ obpasoBaHmem 3-12-YneHHOro HacbILEHHOrO,
YaCTUYHO HEHACBILWEHHOro UMM apurbHOro MOHO- UNM BGULUMKNNYECKOro KonbLa, cogepXxallero
0—4 reTepoatoma, He3aBMCMMO BblIOpaHHbIX U3 asoTa, Kucrnopoga wunu cepbl. CornacHo
HEeKOTOpbIM BapuvaHTam peanu3auyum B HacTosWeM W300peTeHUN NPennoXeHO COoeAUHEHWEe
dopmynel I, rae R® npeacraensiet cobon —(CH2)nOCy, rae Cy npeacraensieT coboir 6-12-
UrNeHHoe HAacCbIWEeHHOe WNU 4aCTUYHO HEeHAaCbIWEHHOe KOHAEHCUPOBAHHOE MMM MOCTMKOBOE
BuumMknuueckoe reTepoumKnnyeckoe KonbLo, cojepxaliee 1-3 retepoatoma, He3aBUCUMMO
BblIGpaHHbIX M3 a30Ta, KUCNOPOAA M Cepbl, TAe yKa3aHHOE KOnbLo HeobA3aTenbHO 3ameLleHo
okco, ranoreHoM; —(CH.)o«R° —(CH2)o-sOR°. CornacHo HEKOTOpPbIM TakuM BapuaHTam
peannsauumn R° sBNSieTCS TakuM, Kak OnpegeneHo Bbile N ONMCAHO B HACTOSILLEM 4OKYMEHTE.
CornacHO HeKOTOpPbIM BapuaHTam peanusaymm B HaCTOSLWEM W300peTeHMn NpPeanoXeHo
coeamnHeHne cpopmynel I’, rae R® npeacraenset co6onn —(CH2).OCy, rae Cy npegcrasnseT cobon
6-12-4neHHoe HaCbIWEeHHOEe N YaCTUYHO HEHACILLEHHOE KOHAEHCMPOBaAHHOE UM MOCTMKOBOE
OMUMKNNYecKoe reTepounKnmyeckoe KonbLo, cogepxawee 1-3 retepoatoma, He3aBUCUMO
BbIOpaHHbIX U3 a30Ta, KUCMOPOAA U CEpbI, Tae: NOAXOAALMNA ANA 3aMeELLEHUSA aToOM yrnepoja B
Cy Heobsi3aTenbHO 3amelleH ranoreHom, —(CHz2)o«R° nnm —(CH2)o«OR?®, 1 nogxoaawmn ans
3amelleHns atom asorta B Cy HeobsasatenbHo 3ameweH —RT, roe R° npegcrasnseT coGon
Bogopoa nnn Cis anudatniyecknin pparmeHT, HeobA3aTeNbHO 3aMeLLEHHbIA FanoreHoM unu —
(CH2)02OR®, roe R® npegcrasnset cobon Ci.4 anudatuueckun coparmeHT, u Rt npeacraensaer
cobon Ci anndatnuecknin pparmeHT. CornacHo HEKOTOPbIM TakUM BapuaHTam peanmnsaumm
ABa He3aBUCMMbIX BapuaHta R° morytT ObiTb HeoBs3aTenbHO B3ATbl C UX MPOMEXYTOUHbIM
aTomom(amn) ¢ obpasoBaHuemM 3-12-UNEHHOrO HAaCbIWEHHOrO, YaCTUYHO HEHACILLEHHOrO UM
apunbHOro MOHO- UM BULUKNMYECKOro KonbLa, cogepxawero 0—4 retepoatoma, HE3aBUCUMO
BbIOpaHHbIX U3 a30Ta, KUCropoaa Unm cepbl.

[00124] CornacHO HeEKOTOpPbIM BapvaHTam peanu3ayuu B HacTosLEM uK3obpeTeHun

npeanoxeHo coeauHeHne nwbonm us cdopmyn | unm lll, rae R® npegcraBnser cobonm Cis
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anndartnyecknin pparmeHT, 3ameLleHHbIn —(CH2)o.4OR®, rae R° npeacrasnset cobon Bogopos
unu Cq.s anucatnyecknin pparmeHT, rae kaxabli R° moxeT 6biTe 3amelleH ranoreHomM, —(CHz)o-
2R®, —(ranoreHR®), —(CH.)o—2OH, -(CH2)02OR®, =(CH3)¢2CH(OR?®)2; -O(ranoreHR®), —CN, —N3, —
(CH2)02C(O)R®, —(CH2)02C(O)OH, —(CH2)0-2C(O)OR®, —(CH2)02SR®, —(CH2)o—2SH, —(CH2)o-
2NH2, —(CH2)o-2NHR®, —(CH.)o_2NR®;, -NO,, —SiR®3;, —OSiR®3;, -C(O)SR® —(Ci_s npsmon unu
pasBeTBreHHbIn ankmneH)C(O)OR® mnn —SSR®.  CormacHO HEKOTOPbIM Takum BapuaHTam
peanusayum R® npeacrasnseTt cobon Ci.4 anudaTtuyecknin gparmeHT. CornacHo HEKOTOPbIM
BapuMaHTam peanumsauMm B HACTOSALWEM M300OpETEHUM MPEANIONKEHO CoeauHeHue nobon ns
dopmyn | nnn lll, roe R3 npegcraesnset cobon Cie anudaTnyecknin parmeHT, 3aMeLleHHbIN —
(CH2)0.4OR°, roe R° npeacraenser cobou Bogopoa. CormacHO HEKOTOPbIM BapuaHTam
peanusayum B HacTosiLLLEM N300peTEHUN NPEANOXKEHO coefuHeHne nodon na dopmyn | nnn i,
roe R3 npegcraensiet coboin Cig anudaTtnyeckuin pparmenT, 3ameLyeHHbln —(CH2)o.4OR®, rae R°
npeacraenseT cobon Cis anudaTnyecknin pparmeHT, rae Kaxablii R° MoxeT ObiTb 3ameLleH
ranoreHom, —(CHa)o-2R®, —(ranoreHR®), —(CHa)0-20H, —(CH2)0-20R®, —(CHz)o-
2CH(OR?®); -O(ranoreHR®), —CN, —N3, —=(CH2)02C(O)R®, —=(CHz2)0-2C(O)OH, —(CH2)0--C(O)OR®, —
(CH2)02SR®, —(CH2)o-2SH, —(CH)o-2NH2, —(CH)o2NHR®, —(CH2)02NR®;, —-NO,, —-SiR®;, —
OSiR®*;, -C(O)SR®* —(Ci4 npsmon wunu pasBeTBneHHbIn ankuneH)C(O)OR® unn —-SSR°.
CornacHo HekoTopbiM BapuaHTam peanusauum R® npeacraBnseTt cobon Ci.4 anudaTtmyeckuii
dhparmeHT.

[00125] CornacHO HeEKOTOpbIM BapuaHTam peanusayunm B HacTosiLLeM K3obpeTeHun
npeanoxeHo coeauHeHne copmynel I’ rae R® npeacraenser cobom —(CH)mOR, rae R
npeacraensieT cobom BOAOPOA WUNU HeobsasaTenbHO 3amelleHHbin Cig anudaTnyeckun
dhparmeHT. CornacHo HEKOTOPbIM BapuaHTam peanusauum B HaCTOsILEM W306peTeHun
npeanoxeHo coeauHeHne dcopmynel I’ rae R® npeacraenser cobom —(CH)mOR, rae R
npeacraBnseT cobon Bogopos. CornacHoO HEKOTOPbIM BapuaHTam peanusauyum B HaCTOSILLEM
nsobpeTeHnn npeanoxeHo coeanHeHne copmynsl I, rae R3 npegcrasnset cobon —(CH2)mOR,
rae R npeacraBnset cobon Heobs3aTenbHO 3aMelleHHbIn Ci.s anndatmyecknin pparmenr.
CornacHo HeKOTOpbIM BapuaHTaM peanusayum B HaCTOSILLEM W30OpeTEHUN NPEANOoXKEHO
coepunHeHne copmynbl I, roe R3 npegcraenset cobonn —(CH2)mOR, rae R npegcrasnseTt coboi
C1.6 anndpatnyecknin parmeHT, 3ameLLEHHbIN OKCO, ranoreHom, -CN, —(CHz)o-4R°, —(CH2)o—4OR?®
unn —(CH.)o-4S(0)2R°. CornacHo HeKOTOpbIM Takum BapuaHTam peanumsauum R° asnsetcs
TakMM, Kak OnpejeneHo Bbile W OMMCaHO B HacTosiWeM AOokymeHTe. CormacHoO HeKOTOpbIM

BapvaHTaM peanunsaumm B HacTOSILLLEM U30OPETEHNMN NPEANOKEHO coeauHeHne copmynbl I’, rae
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R3 npeacraensieT cobonn —(CH2)mOR, rae R npegcraesnset cobon Cq.s ankun, 3amMmeLLeHHbINA OKCO,
ranoreHom, -CN, -(CHz)4R°, —(CH2)0-4OR® nnun —(CH.)o-4S(0)2R°. CornacHo HEKOTOPbIM Takum
BapuaHTam peanu3aymm R° siBNSi€TCA TakUM, Kak OnpejeneHo Bbille M ONUCaHO B HACTOSILLEM
AokymeHTe. CormacHO HeKOTOpblM BapuaHTam peanu3ayum B HacTosiem u3obpeTeHun
npeanoxeHo coeauHeHne dcopmynbl I, rae R® npeacraenser cobom —(CH2)mOR, rae R
npeacraenseT cobon Cie ankun, 3ameleHHbln okco, ranoreHoMm, -CN, —(CHa)osR°, —(CHz)o-
4OR®, —(CH2)0-aN(R°)2 nnn —(CH.)o-4S(O)2R°, rae R° npegcrasnsaet cobon Cis annatmyeckuin
dparmeHT unn 5-6—4neHHoe HacblLEHHOE, YaCcTUYHO HEHACbIWEHHOe NN apuibHOE KOmnbLo,
cogepxalliee 0—4 reTtepoatoma, HE3aBMCMMO BbliOpaHHbIX U3 a30Ta, KMCNOpoAa Unn cepsbl, rae
R° HeobGsizatenbHO 3amelweH—(CH2)o2R®, rae R® npeacraenser cobon Ci.a anudaTnyeckmmn
dparmeHT. CormacHO HEKOTOpbIM BapuaHTam peanusauum B HaCcTosIWeM u3obpeTeHun
npeanoxeHo coeauHeHue dopmynbl I, rae R® npeacraensier cobon —(CH.)mOR, rpe R
npeacraenseT cobon 3TN, 3aMeLLEHHbIN OKCo, ranoreHoMm, -CN, —(CHz)o4R®, —(CH2)o4OR® nnu
—(CH2)04S(0O)2R°. CornacHo HeKOTOpPbIM TakuM BapuaHTam peanusayumn R° senseTcs Takum,
Kak onpeaeneHo BbllLe 1 ONUCAHO B HACTOSALLEM AOKyMeHTe. COornacHo HEKOTOPbIM BapuaHTam
peanusauum B HacToALEM WU30OpPETEHUN MpPEANoNKEHO coeaunHeHne dopmynbl I, rge R3
npeacraensieT cobon —(CH2)mOR, rae R npeacrasnset cobon Cie anucbartnyeckuin parMmeHr,
3aMeLLUeHHbIN okco, ranoreHom, -CN, —(CH>)o4R°, —(CH2)0-4OR® nnn —(CH2)e-4S(0)2R°, rae R°
He3aBMCUMO NpeacTaBnsaeT cobon Bogopo nnn Ci.s anndaTuyecknin oparmenT, rae Kaxabin R°
MOXeT OblTb 3amelleH ranoreHoM, —(CHz)o2R®, —(ranoreHR®), —(CH2)o—2OH, —(CH>)0-2OR®, —
(CH2)02CH(OR?®),; -O(ranoreHR®), —CN, —Ns3, —(CH.)o2C(O)R®, —(CH2)oC(O)OH, —(CHz)o-
2C(O)OR®, —(CH2)0-2SR®, —(CH2)02SH, —(CH2)o—2NH2, —(CH2)0-2NHR®, —(CH2)o-2NR*®2, -NO,, —
SiR*;, —OSIiR?®;, -C(O)SR®, —(C1-4 npsimon unu passeTteneHHbin ankuneH)C(O)OR® unmn —SSR®.
CornacHo HeKOTOpbIM TakuM BapuaHTam peanu3ayum R® sBnsieTcs Takum, Kak onpeaeneHo
BbILLE 1 OMWCaHO B HacCTosLLEeM AOKyMeHTe. CornacHo HEKOTOpbIM BapuaHTam peanusayuv B
HaCcTosALEM U306peTeHMN NpeanoXeHo coeanHeHne copmynbl I, roe R npegcraesnset cobon —
(CH2)mOR, rae R npepcraBnsieT cobom 3TUN, 3aMeLLEHHbIN 0KCOo, ranoreHom, -CN, —(CH>)o-4R°,
—(CH2)04OR°, —(CH2)o4N(R®)2 unm —(CH2)0«S(0)2R°, rae R° npeacraBnsetr cobom Cisg
anudaTtuyecknin parMeHT unum 5—-6—4YneHHOE HaCbIWEHHOE, YaCTUYHO HEHACbILWEHHOE Wnn
apunbHoe Konbuo, cogepxaiwee 0—-4 reTepoatoma, He3aBMCMMO BbIOPaHHbIX U3 a30Ta,
Kncrnopoaa unm cepel, rae R° Heobs3aTenecHo 3ameleH—(CH2)o2R®, rae R® npegcraensiet cobon

C1.4 anupaTnyecknin oparmeHT.
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[00126] CornacHO HeKkOTOpPbIM BapvaHTaMm peanusauuM B HacToswemM usobpeTeHun
npeanoxeHo coeauHeHne nwbon us cdopmyn | unm lll, rae R® npegcraBnser cobon Cis
anudaTtuyecknin dparmeHT, 3ameweHHbln —(CH2)o.4N(R®)2, rae kaxabin R° HesaBucumo
npeacraensieT cobon Bogopos unm Ci.s anudatuyecknin hparmeHT, rae Kaxablin R° MoxeT ObITb
3amelleH ranoreHoM, —(CH)o2R®, —(ranoreHR®), —(CH2)02OH, —(CH2)2OR®, —(CH2)o-
2CH(OR?®),; -O(ranoreHR®), —CN, —N3, —=(CH2)02C(O)R®, —=(CH2)0-2C(O)OH, —(CH3)0C(O)OR?®, —
(CH2)0-2SR®, —(CH2)0-2SH, —(CH2)o2NH2, —(CH2)o-2NHR®, —(CH2)02NR®;, -NO,, —-SiR®3;, —
OSiR®*;, -C(O)SR®* —(Ci4 npsmon wnu passeTBrneHHbn ankuneH)C(O)OR® unn —-SSR°®.
CornacHO HeKOTOpbIM Takum BapuaHTam peanusauyum R® npeacraBnsetr cobon Cia
anudaTtudecknin pparmeHt. CornacHo HEKOTOPbIM BapuaHTam peanu3ayum B HacTosLEeM
n3obpeTeHnn NnpeanoxeHo coeguHeHne nodon ns popmyn I unu lll, roe R3 npeacraenseT cobon
Ci.s anndaTtnueckuin parmeHt, 3ameLleHHbIn —(CH2)o4N(R®)2, rae kaxabii R° npegcraesnseT
cobon Boaopos. CornacHo HEKOTOPbIM BapuaHTam peanusauum B HacTosILEM K30BpeTeHun
npeanoxeHo coeauHeHue nwGon ns cdopmyn | mnm lll, rae R3 npeacraBnsiet coGon Cis
anudartnyecknn dpparmeHT, 3ameLleHHbIn —(CH2)o.sN(R°)2, rae kaxabin R° npeacrasnset cobon
C1.6 anudpaTnyecknin pparMmeHT, rae kaxabln R° moxeT ObiTb 3ameLyeH ranoreHom, —(CHz)o2R®,
—(ranoreHR®), —(CH2)o20H, —(CH2)0-2OR®, —(CH.)o2CH(OR?®)2; -O(ranoreHR®), —CN, —N3, —
(CH2)02C(O)R®, —(CH2)02C(O)OH, —(CH2)0-2C(O)OR®, —(CH2)02SR®, —(CH2)o—2SH, —(CH2)o-
2NH2, —(CH2)o-2NHR®, —(CH.)o-2NR®;, -NO,, —SiR®3;, —OSiR®3;, -C(O)SR®* —(Ci_s+ npsmon unwu
pasBeTBneHHbIN ankuneH)C(O)OR® mnn —SSR®. CornacHo HEKOTOPbIM Takum BapuaHTam
peanusauyum R® npeacraenset cobon Cq.4 anudatnyeckmin oparmeHT.

[00127] CornacHO HEKOTOpPbIM BapuvaHTam peanusayunm B HacTosiLLeM K3obpeTeHun
npeanoxeHo coeanHenne copmynel I’, rae R® npeacraensaeTt cobon —(CH2)mN(R)2, rae kaxabii
R HesaBucMmo npegcrtaBnsieT coboi Bofopos WNM HeobssaTenbHO 3amelleHHbln Cig
anudartuyecknin hparmeHt. CoOrnacHo HEKOTOPbIM BapuaHTam peanu3auuum B HaCTOSILLEM
nsobpeTeHnn npeanoxeHo coeanHeHne cdopmynbl I’, rae R3 npeacraenser cobon —(CHz)mN(R)2,
rae kaxabin R npeacraenset cobon Bogopos. CornacHo HEKOTOPLIM BapuaHTam peannsagum B
HaCToSALEM U306peTEHMN NPeanoXeHo coeanHeHne copmynbl I, roe R3 npegcrasnset cobon —
(CH2)mN(R)2, rae kaxgbin R npeacraBnseT cobon HeobsizaTenbHO 3amelleHHbln Ci.s
anudaTtuyecknin hparmeHt. CoOrnacHoO HEKOTOPbIM BapuaHTam peanusauum B HaCTOSLLEM
n3obpeTeHnn NpeanoxeHo coeanHeHne cdopmynbl I’, rae R3 npegcraenset cobon —(CHz)mN(R):,
rae R npeacraensier cobon Cie anudatnyeckuin  parmeHT, 3amMeLleHHbId  OKCO,

ranoreHom, -CN, —=(CH.)4R°, —=(CH2)o-4OR° unun —(CH2)o-4S(0)2R°. CornacHo HeKOTOPbIM TaKUM
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BapuaHTam peanu3aymm R° sBNsSeTCA TakMM, Kak OnpeaeneHo Bbile M ONUCaHO B HACTOSILLEM
AokymeHTe. CormacHO HeKOTOpblM BapuaHTam peanu3ayum B HacTosiem u3obpeTeHun
npeanoxeHo coeanHeHne copmynsl I’, rae R3 npeacraenset cobon —(CH2)mN(R)2, rae kaxkabii
R npeacraenset cobon Ci.s anknn, 3ameLleHHbln okco, ranoreHoM, -CN, —(CH2)o—4R°, —(CH2)o-
4OR° unn —(CH>)0-4S(0)2R°. CornacHo HEKOTOpbIM Takum BapuaHTam peanusayumn R° aenaeTcs
TakMM, Kak OnpejeneHo Bbille W OMMCaHO B HacTosiWweMm AokymeHTe. CormacHO HeKOTOpbIM
BapuaHTam peanvsayum B HacTosILLEM M300peTeHNN NpeanoXeHo coeguHeHne dopmynel I’, rae
R® npegpcraensetr cobonn —(CH2)mN(R)2, rae kaxabii R npegcraensier cobon Cis ankun
HeobsA3aTenbHO 3amMeleHHbIn okco, ramnoreH, -CN, —(CH2)o4R°, —(CH2)-4OR®° nnn —(CHz)o-
4S(0)2R°, rae R° npeacraBnset cobon Ci.s anudaTnyecknn cparmeHT. CornacHo HEKOTOPbIM
BapuaHTam peanvsaymm B HacTosILLEM M300peTeHNN NpeanoxXeHo coeguHeHne dopmynel I’, rae
R® npeacraenset cobon —(CH2)mN(R)2, rae kaxabin R npeacraBnset cobom 3Tun, 3ameLLeHHbIN
okco, ranoreHoMm, -CN, —(CHz)o-4R°, -(CH2)0_sOR° unu —(CH2)-4S(0)2R°. CornacHo HeKoTopbIiM
TakMM BapuaHTam peanusauum R° ABRNAETCA Takum, Kak OnpejeneHo Bbile W OnNMCaHo B
HacToswem pAokymeHTe. CormacHO HEKOTOPbIM BapvaHTam peanu3auum B HACTOSLWEM
n306peTeHNn NpeanoXeHo coegnHeHne copmynel I, rae R® npeacraenset coboit —(CH2)mN(R)z,
rae kaxabli R npeacrasnseT cobom 3TUN, 3aMeLLeHHbIN okco, ranoreHoM, -CN, —(CHy)e-4R°, —
(CH2)o4OR° nnn —(CH.)o4S(O)2R°, rae R° npeacraenseT cobon Cq.s anudaTnyecknin oparmeHT.
CornacHo HeKOTOpPbIM BapuaHTaM peanusauyuy B HacTOsILLEM W306peTeHUN NpPeAnoXeEHO
coeamnHeHne copmynbl I’, rae R3 npeacraenseT co6on —(CH2)mN(R)2, rae R npegcrasnseTt coboi
C1.6 anndatnyecknin dparmeHT, 3ameLLEeHHbIN OKCO, ranoreHom, -CN, —(CHz)o-4R°, —(CH2)e—4OR?®
unum —(CH2)0-4S(0)2R°, rae R° npeacraBnsieT cobon Ci.¢ anupaTnyeckmin pparmeHT, rae Kaxabin
R° moxeT ObITb 3ameLleH ranoreHomM, —(CH2)o2R®, —(ranoreHR*®), —-(CH2)o-2OH, —(CH2)02OR®, —
(CH2)02CH(OR?®),; -O(ranoreHR®), —CN, —Ns3, —(CH.)2C(O)R®, —(CH.)C(O)OH, —(CHz)o-
2C(O)OR®, —(CH2)0-2SR®, —(CH2)02SH, —(CH2)o—2NH2, —(CH2)0-2NHR®, —(CH2)0-2NR*®2, -NO,, —
SiR*;, —OSiR®;, -C(O)SR®, —(C1-4 npsimon unu passeTtBneHHbln ankuneH)C(O)OR® unmn —SSR®.
CornacHo HeKOTOpbIM TakMMm BapuaHTam peanusauyum R® npeacrasnsetr cobon Cia
anudaTnyecknin bparmeHT.

[00128] CornacHO HeKOTOpPbIM BapvaHTaMm peanusauuM B HacTosWweM uKu3obpeTeHun
npeanoxeHo coeguHeHne nbdon ns cdopmyn | unu lll, roe R3 npeacraenset coboin -CHaN(R®),,
rae kaxabln R° HesaBmMcumo npeacraenseT cobon Bogopod, Ci-s anndatmyecknin hparmeHT, —
CHxPh, —-O(CH2)o-1Ph, -CHz-(5-6-uneHHOe reTepoapunbHoe KOnbuo) wunum 5S5—6-uneHHoe

HacCbILLEHHOE, YaCTUYHO HEHACHILLIEHHOE UK apurbHOE KonbLo, cogepxalyee 0—4 reTepoaToma,



61

He3aBMCUMMO BbIOpaHHbIX M3 a30Ta, Kucrnopoja unu cepbl;, rae R° mMoxeT ObiTb 3amelleH
ranoreHom, —(CH2)o-2R®, —(ranoreHR?®), —(CH2)0-20H, —(CH2)020R®, —(CH2)o-
2CH(OR?®),; -O(ranoreHR®), —CN, —N3, —=(CH2)0>C(O)R®, —=(CH2)0-2C(O)OH, —(CH3)oC(O)OR®, —
(CH2)02SR®, —(CH2)02SH, —(CH2)o2NH2, —(CH2)o2NHR®, —(CH2)o2NR®;, -NO,, —-SiR®3;, —
OSiR®*;, -C(O)SR®* —(Ci4 npsimon wnu pasBeTBneHHbln ankuneH)C(O)OR®* unu -SSR®.
CornacHO HeKOTOpbIM TakMm BapuaHTam peanusauyum R® npeacraBnsetr cobon Cia
anudaTuyecknin parmeHT.

[00129] CornacHO HeKOTOpbIM BapuvaHTam peanu3ayunm B HacTosWeM u3obpeteHun
npeanoxeHo coeanHeHue copmynol I, rae R® npeacraBnset cobon -CH2N(R)2. CornacHo
HEeKOTOpPbIM BapuaHTam peanumsauyum B HacTOAWEM M300peTeHun MNpPefnoXeHO COeAUHEHne
dopmynbl I’, rae R3 npeacraenset cobon -CHaN(R)2, rae kaxabin R He3aBMCcMMO npegcraBnseT
cobon BoAopos Unu HeobsasaTenbHO 3amelleHHbIN Ci_s anudaTtnyeckuin oparmeHT. CornacHo
HEeKOTOpPbIM BapuaHTam peanumsauyum B HacTOAWEM MW300peTeHUn NpefnoXeHO COeAUHEHne
dopmynbl I, rae R® npeacraensiet cobon -CH2N(R)2, rae kaxabii R He3aBncMmMo npegcraBnsieT
cobon Boaopos nnn Cis anndaTuyeckuin parmeHT, 3aMeLLeHHbIN OKCo, ranoreHom, -CN, —
(CH2)04R°, —(CH2)0-4OR°® nnn —(CH2)o4S(O)2R°. CornacHo HeKOTOpbIM Takum BapuaHTam
peanusauumn R° sABNSeTCA TakuM, Kak OnpeaeneHo Bbille U ONMCaHO B HACTOSILLEM JOKYMEHTE.
CornacHo HeKOTOpPbIM BapuaHTaM peanusauyum B HacTosILLeM K306peTeHUn NpeanoXeHO
coeaunHeHne copmynbl I, rae R® npeacraesnset cobon -CH2N(R)2, rae kaxabin R He3aBUcUmo
npeacraesnsger cobon Bogopos wunu Cis anudpatuyeckun dparmeHT, Heobs3aTenbHO
3aMeLLUeHHbIN okco, ranoreHom, -CN, —(CH>)o4R°, —(CH2)0-4OR° nnn —(CH2)e-4S(0)2R°, rae R°
npeacraensier cobon Ci.s anudaTtuyecknn cdparmeHtT.  CoOrnacHoO HEKOTOpPbIM BapuaHTam
peannsauum B HacTosLWEM U300peTeHUn NPeanoXeHo coeauHeHne dopmynbl I, roe R3
npeacraensieT cobon -CHaN(R)2, rae kaxabln R HesaBucMmo npeacraensiet cobon Bogopoa unm
C1-6 anndaTtmuecknin oparmeHT, 3amMmeLLeHHbIN OKCO, ranoreHom, -CN, —(CH2)o«R°, —(CH2)o—4OR?®
unn —(CH)o-4S(0)2R°. CornacHo HeKOTOpbIM Takum BapuaHTam peanusauyum R° asnsetcs
TakuM, Kak OnpejeneHo Bbile W OMMCaHO B HAacTosIWEM AOKyMeHTe. COornmacHoO HeKOTOpbIM
BapuaHTam peanvsaymm B HacTosILLLEM M300peTEHNN NPEANOXKEHO coeguHeHne dopmynel I’, rae
R3 npegcraenset cobon -CHaN(R)2, rae kaxabii R HesaBmcMo npegcraBnseT coboin Bog0poA
unu Ci_s anndaTnyecknin parmMeHT, Heoba3aTeNbHO 3aMELLEHHbIA OKCO, ranoreHom, -CN, —
(CH2)04R°, —(CH2)o4sOR° wunn —(CH2)o-4S(O)2R°, rae R° npeacraBnser cobonm Ci

anudaTnyecknin hparMeHT Unu 4Bee rpynnbl R Ha 04HOM 1 TOM e aTOMe a30Ta BMECTE C aTOMOM
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asoTa obpasytoT 3-7-UneHHOe HaCbIWEHHOE UMM YaCTUYHO HEHACbILWEHHOE reTepoLUKInYecKoe
KonbLo, cogepxalyee 1-3 retepoaroma, BelOpaHHbIX U3 a30Ta, KUCNOpoaa Unu cepbl.

[00130] CornacHO HeKOTOpbIM BapvaHTam peanu3ayuum B HacTosileM uK3obpeTeHun
npeanoxeHo coeauHeHne nwbon us cdopmyn | unm lll, rae R3 npegcraBnser cobon Cig
anudaTtuyecknin pparmeHT, 3ameLleHHbln —CHOR®, rae R° npeacrasnsieT cobon BOAOPOA Unn
C1.6 anuhaTnueckuin chparmeHT, rae Kaxabin R° moxeT ObiTb 3ameLleH ranoreHoM, —(CH2)o2R®,
—(ranoreHR®), —(CH2)o20H, —(CH2)0-20OR®, —(CH.)o2CH(OR?®)2; -O(ranoreHR®), —CN, —Ns, —
(CH2)02C(O)R®, —(CH2)02C(O)OH, —(CH2)0-2C(O)OR®, —(CH2)0-2SR®, —(CH2)0-2SH, —(CHz2)o-
2NH2, —(CH2)0-2NHR®, —(CH.)0-2NR®2, -NO,, —SiR®3;, —OSiR®3;, -C(O)SR® —(Ci_s npsmon unu
pasBeTBneHHbIn ankmneH)C(O)OR® mnn —SSR®. CornacHO HEeKOTOpPbIM Takum BapuaHTam
peanusayum R® npeacraBnset cobon Ci.4 anucatuyecknin pparmeHt. CornacHo HEeKOTOpPbIM
BapuMaHTaMm peanusayumm B HACTOSLEM M30OPETEHUN NPEenNoXKEHO CoefuHeHne nbon us
dopmyn | nnm lll, rae R npegcraensieT cobomn Ci.s anudpatnyecknini pparMeHT, 3ameLleHHbIN —
CH20R?®, rae R° npeacraBnsieT coboin Bogopos. CornacHo HEKOTOPbIM BapuaHTam peanusagum
B HacTosiLeEM M300peTEHMN NPEeAnoXEHO coepunHeHne nobon ns cdopmyn | unm lll, rge R3
npeacraensetr cobon Cis anudaTtuyeckuin cparmeHT, 3amelleHHbin —CH,OR°, rae R°
npeacraensieT cobon Ci.s anudaTuyecknin pparMmeHT, rae Kkaxabin R° MoxeT ObiTb 3aMeLLeH
ranoreHom, —(CH2)o-2R®, —(ranoreHR®), —(CH2)0-20H, —(CH2)0-20R®, —(CHz2)o-
2CH(OR?®),; -O(ranoreHR®), —CN, —N3, —=(CH2)0>C(O)R®, —=(CH2)0-2C(O)OH, —(CH>)o-C(O)OR?®, —
(CH2)02SR®, —(CH2)02SH, —(CH2)o2NH2, —(CH2)o2NHR®, —(CH2)o>NR®;, —-NO,, —-SiR®3;, —
OSiR®*;, -C(O)SR®* —(Ci4 npsmon wunu pasBeTBneHHbIn ankuneH)C(O)OR® unn —-SSR°.
CornacHo HeKOTOpbIM TakMm BapuaHTam peanusauyum R® npeacrasnsetr cobon Cia
anudaTtnyecknin parmeHT.

[00131] CornacHO HEKOTOpPbIM BapuvaHTam peanusayuum B HacTosiLLEeM K3obpeTeHun
npeanoxeHo coeauHeHne cdopmynbl I, rae R3® npegcraesnser cobom —-CHOR, rge R
npeacraensieT cobom BOAOPOA WUNM Heobs3aTenbHO 3amelleHHbln Cis anudaTnyeckun
dparmeHT. CornacHo HEKOTOPbIM BapuaHTam peanusauum B HaCTOsILLEM U306peTeHun
npeanoxeHo coeauHeHne dopmynbl I, rae R3® npegcraesnser cobom —CHOR, rape R
npeacraBnseT cobon Bogopos. CornacHo HEKOTOPbIM BapuaHTam peanusauyun B HacTOSLLEM
n3obpeTeHnn npegnoxeHo coeguHeHne copmynel I, rae R3 npeacraenset cobon —CH,OR, rae
R npeacraBnsetr cobon Heobs3aTenbHO 3amelleHHbln Cie anudaTuyecknn parMeHT.
CornacHo HeKOTOpbIM BapvaHTaM peanusayum B HaCTOSILEM W306peTeHUn NPeAnoXKeHO
coeaunHeHne chopmyneol I, rae R3 npegcraenset cobonn —CH2OR, rae R npegcrasnseTt coboi Ci.

6 anndaTnYeckuin pparMeHT, 3ameLLeHHbI OKco, ranoreHoM, -CN, —(CH,)o4R°, —(CH2)o-sOR®
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nnn —(CH2)o-4S(0O)2R°. CornacHo HekoTopblM Takum BapuaHTam peanu3auumm R° aBnsieTcs
TakMM, Kak OnpejeneHo Bbile W OMMCaHO B HacTosiWeM AokymeHTe. CormacHoO HEKOTOpbIM
BapuaHTam peanvsaymm B HacTosILLEM M300peTeHNN NpeanoXeHo coeguHeHne dopmynel I’, rae
R3 npegcraensiet coboin —CH.0R, rae R npegcraenset cobon Cis anndatniecknin parmeHT,
3aMeLLeHHbIN 0KkCo, ranoreHom, -CN, —(CH>)o4R°, —(CH2)0-4OR® nnn —(CH2)o-4S(0)2R°, rae R°
npeacraenser cobon Cis anudatmyeckun dparmeHT. CornacHo HEKOTOpPbIM BapuaHTam
peanunsauum B HacTosiLEM U30OpeTeHUn NpPeanoXeHo coeauHeHne dopmynbl I, rge R3
npeacraenseT cobon —CH.OR, rae R npeacraesnsietr cobon Ci.s ankun, 3ameLeHHbIA OKCO,
ranoreHoMm, -CN, —(CH2)o-4R°, —(CH2)04OR° nnn —(CH.)e4S(0O)2R°. CornacHo HekoTopbiM
BapuaHTam peanu3aymm R° siBNSieTCA TakMM, Kak OnNpejeneHo Bbille M ONUCaHO B HACTOSILLEM
AokymeHTe. CormacHO HeKOTOpbIM BapuaHTam peanu3ayum B HacTosiwem u3obpeTeHun
npeanoxeHo coegunHernne dopmynel I’ rae R3 npeacraBnset cobonm —-CHOR, rae R
npeacraenseT cobon Ci.e ankumn, 3amelleHHbln okco, ranoreHom, -CN, —(CH2)o-4R°, —(CH2)o-
4OR° unm —(CH2)04S(O)2R°, rae R° npeacraenset cobon Ci.s anudatmyeckmin parMmeHT.
CornacHo HeKOTOpPbIM BapvaHTaMm peanusauyum B HaCcTOSALWEM W306peTeHUn npeanoXeHo
coeaunHeHne cdopmynbl I’, rae R® npeacraensaet cobon —CHOR, rae R npeacraenset cobom
3TWN, 3amelleHHbIn okco, ranoreHoM, -CN, —(CH2)o4R°, —(CH2)o-4OR® nnn —(CH2)e4S(0)2R°.
CornacHo HeKOTOpbIM TakuM BapuaHTam peanusauymm R° sBnsSieTCs Takum, Kak onpeaeneHo
BbILLE M OMMWCaHO B HacTosILeM AOKyMeHTe. CornacHo HeKOTOpPbIM BapuaHTam peanusayuun
dopmynbl I, R® npeacraenseT cobon —CHOR, rae R npegcrasnset cobom aTun, 3amMmeLleHHbI
okco, ranoreHoMm, -CN, —(CH2)o-4R°, —(CH2)0-4OR° unn —(CH2)o4S(0)2R°, R° npeacraBnsaet
cobon Cis anudpatmyeckuin cdparmeHT. CornacHO HEKOTOpPbIM BapuaHTaMm peanusauum B
HacTosLEeM n3obpeTeHnn NPeanoXKeHO coeanHeHune copmynbl I’, rae R3 npegcraenset coGoin —
CH20R, rae R npeacrasnsiet cobon Cis anudatnyeckmin parMeHT, 3ameLLeHHbIA OKCO,
ranoreHom, -CN, —(CH2)04R°, =(CH2)04OR® nnn —(CH>)0-4S(0)2R°, rae kaxabin R° He3aBUcMMo
npeacraensieT cobon Boaopos unm Cis anudaTudecknin dparmeHT, rae R° mMoxeT ObiTb
3amelleH ranoreHoM, —(CH)o2R®, —(ranoreHR®), —(CH2)2OH, —(CH2)2OR®, —(CH2)o-
2CH(OR?®),; -O(ranoreHR®), —CN, —N3, —=(CH2)0>C(O)R®, —=(CH2)0—2C(O)OH, —(CH:)o>C(O)OR?®, —
(CH2)0-2SR®, —(CHz2)0-2SH, —(CH2)o2NH2, —(CHz2)o-2NHR®, —(CH2)0-2NR®2, -NO2, —-SiR®3, —
OSiR*;, -C(O)SR®* —(Ci4 npsmon wnu pasBeTBreHHbIN ankuneH)C(O)OR® unn —-SSR°.
CornacHO HeKOTOpbIM TakMMm BapuaHTam peanusauum R® npeacrasnsetr cobon Cia

anudaTuyecknin bparmeHT.
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[00132] CornacHO HeKOTOpPbIM BapvaHTaMm peanusauuM B HacToswemM usobpeTeHun
npeanoxeHo coeanHeHne nbon ns cdopmyn | nnu lll, rae R3 npeacraensiet cobonn —(CH2)mCy,
rae Cy npeacraBnsieT cobon Heobs3aTenbHO 3amelleHHbld nunepuguHun.  CormacHo
HEeKOTOpPbIM BapuMaHTam peanu3auum B HaCcTOSWeM W300peTeHUN NPennoXeHO COeAVHEHWEe
nto6on ns popmyn  unu lll, rge R® npeacraenseT co6oin —(CH.)mCy, rae Cy npegcraenseT cobon
nMNepuanHNN, Heobsa3aTenbHO 3aMeLLEHHbIN OKCO, ranoreHom, —(CH2)o—sR° nnn —(CH2)o-4OR®,
roe R° aBnsieTcd Takym, kak onpeAeneHo Bbille 1 ONMcaHo B HAcCTosWeM JokymeHTe. CornacHo
HEeKOTOpPbIM BapuvaHTam peanu3auyum B HacTosWeM W300peTeHUN NpPesnoXeHO COoeAVHEHWEe
no6on ns coopmyn I unu lll, rae R3 npegcraenset co6on —(CH2)mCy, rae Cy npegcraBnsieT cobon
nMnepuanHnn, HeobsasaTenbHO 3amMeLLeHHbIN OKCOo, ranoreHom, —(CH2)o_sR° nnn —(CH2)o-4OR®,
rae kaxabin R° HesaBucumo npegcraBnseT cobon Cig anudartnyeckun cparmeHT, rae asa
He3aBMCUMbIX BapuaHTa R° MmoryT ObiTb Heobs3aTenbHO B3ATbl C UX MPOMEXYTOUHbIM
aTomom(amun) ¢ obpasoBaHmem 3-12-UneHHOro HaCbILEHHOro, YaCTUYHO HEHACHILEHHOrO Unn
apVnbHOTrO MOHO- UK BULMKNNYECKOro Konbua, cogepxallero 0—4 retepoartoma, He3aBUCMMO
BblIBpaHHbIX 13 a30Ta, kucnopoga unu cepbl. CornacHo HEKOTOPbIM BapuaHTam peanusayum B
HacTosILeM W3006peTeHNN NpeanoXeHo coeauHeHne nwbon us cdopmyn | wnm i, rpe RS
npeacraensieT cobon —(CH2),OCy, raoe Cy npeacraBnsieT cobon HeobsA3aTenbHO 3aMeLLEHHbIN
oKceTaHun. CornacHO HeKOTOpbIM BapuaHTam peanu3auun B HacTosiem u3obpeTeHun
npeanoxeHo coeguHeHue nodon ns copmyn | unum lll, rae R3 npeacraenset cobonn —(CH2)nOCy,
rae Cy npeacraensieT coboil okceTaHun, Heobs3aTenbHO 3aMELLEHHbIN OKCO, raroreHoMm, —
(CH2)o4R° unn —(CH2)0«OR?®, rae R° npeacraenset cobon Ci.s anudatnyecknin parment.
CornacHO HeKOTOpPbIM BapuaHTaMm peanusaymm B HaCTOsLWEM W300peTeHun NpeanoXeHo
coeavnHeHne nbon ns cdopmyn | unm lll, rae R® npeacraensetr cobon —(CH2),OCy, rae Cy
npeacraensieT cobon OKCeTaHun, HeobaA3aTEeNbHO 3aMeELLEHHbIN OKCO, ranoreHoM, —(CHz)o-4R°
unn —(CH2)0«OR?®, rae R° npeacraBnset cobon Cie anudatudeckmin hparmeHT, rae Asa
Hes3aBUCUMbIX BapmaHTa R° moryT ObiTb Heoba3aTenbHO B3ATbl C WX MPOMEXYTOYHbLIM
aTomom(amn) ¢ obpasoBaHuemM 3-12-UNEHHOrO HAaCbIWEHHOrO, YaCTUYHO HEHACHILLEHHOrO WUMnn
apunbHOrO0 MOHO- UM BULUKNMYECKOTro KonbLa, cogepxawero 0—4 retepoatoma, HE3aBUCUMO
BbIOpaHHbIX N3 a30Ta, kucnopoga unu cepbl. CornacHo HEKOTOPbIM BapuaHTam peanusayum B
HacToAWeM M306peTeHnn npeanoxeHo coeauHeHne nwbon us cdopmyn | nnm lll, rge R3
npeacraensietT cobon —(CH2),OCy, roe Cy npegcraBnsieT coboM OKCETaHUnN, Heobs3aTenbHO
3aMeLLUEHHbIN OKCO, ranoreHoMm, —(CH2)o4R° unu —(CH2)o-4OR°, rae kaxabin R° npegcraensieT

cobon Cie anucaTtnyecknin cparMeHT, rae ABa He3aBMCUMbIX BapumaHta R° moryT Obitb
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Heobs3aTenbHO B3SATbl C MX MPOMEXYTOYHbIM aToMoM(amn) ¢ obpasoBaHMeM 3-12-4fieHHOro
HaCbILEHHOro, YaCTUYHO HEHACBILLEHHOTO UM apUbHOr0 MOHO- UNU BULIMKINYECKOro KOmnbLa,
coaepxatlero 0—4 retepoaToma, HE3aBNCUMO BbIGPAHHbBIX U3 a30Ta, KUCNOPOAa Unun Cepb.
[00133] CornacHo HeKkOTOpbIM BapvaHTaMm peanusauuM B HacToswem usobpeteHun
npeanoxeHo coeauHeHne dcopmynbl I, rae R3® npegcrasnser cobon —(CH2)mCy, rae Cy
npeacraenseT cobon HeobA3aTenbHO 3aMeELeHHbI nunepuguHun.  CornacHo HEKOTOPbIM
BapvaHTam peanusauvm B HacTosiLeM n3obpeTeHnmn NpeanoxeHo coeauHeHne opmynsl I’, rae
R3 npegcraenset cobon —(CH2)mCy, rae Cy npeacraensieT cobon nunepungnHun, HeobssaTensHo
3ameLleHHbIn okco, ranoreHom, —(CH2)o4R° nnn —(CH2)o-4OR®, rae kaxabin R° npegcrasnseT
cobon Cig anucaTtnyecknn parmeHT, rae ABa HesaBMCUMbIX BapmaHta R° moryt Obitb
HeobsA3aTenbHO B3ATbl C MX MPOMEXYTOYHbIM aToMmoM(amn) ¢ obpasoBaHmeM 3-12-ynieHHOro
HacCbILLEHHOro, YaCTUYHO HEHACBILLLEHHOrO UM apubHOTO MOHO- NN BULMKNNYECKOrO KonbLa,
coaepxaliero 0—4 retepoartoma, He3aBMCMMO BblIOPaHHbIX M3 a30Ta, KMCMOpoja Wnu Cepbl.
CornacHo HeKOTOpPbIM BapuaHTaM peanusayuM B HaCcTOSALWEM W306peTeHUn npeanoXeHo
coeguHeHne copmynbl I’, rae R® npeacrasnseTt co6on —(CH2),OCy, rae Cy npeacrasnseT cobon
Heobs3aTenbHO 3aMeLleHHbIn okceTaHun. CornacHo HEeKOTOPbIM BapuaHTam peanusauyun B
HaCTOSALLEM U306peTEHUN NPeaNoXKeHO coeanHeHne copmynbl I, rae R3 npegcrasnseT cobon —
(CH2),OCy, rae Cy npeacraBnseT cobOM OKCETaHWUn, Heobs3aTeNbHO 3aMELLEHHbIN OKCO,
ranoreHoMm, —(CH2)o-4aR° nnun —(CH2)o-4«OR°, rae kaxabln R° npeacraenser cobon Cig
anudartuyecknn parmMeHT, rae, rae JABa He3aBUCUMMbIX BapuaHta R° moryT OblTb
Heobs13aTenbHO B3SATbl C MX MPOMEXYTOYHbIM aToMoM(amn) ¢ obpasoBaHMeM 3-12-YneHHOro
HaCbILWEHHOro, YaCTUYHO HEHACHILLEHHOTO UM apUNbHOrO MOHO- MU BULMKIIMYECKOrO KOMnbLa,
coaepxaulero 0—4 retepoaToma, HE3aBUCUMO BbIOpaHHbIX U3 a30Ta, KUcCrnopoga unu cepsbl.
CornacHo HeKOTOpPbIM BapuaHTaMm peanusaymm B HaCTOALWEM W300peTeHMn NpeanoxXeHo
coeamnHeHne dopmynel I’, rae R3 npegcraenset cob6on —(CH2)nOCy, rae Cy npeacrasnseTt coboi
OKCETaHWUN, HeoBA3aTENbHO 3aMeLLEHHBIN OKCO, ranoreHom, —(CHa)o-4R° unu —(CH2)-4OR?®, rae
kaxablin R° npeacraensetr cobon Ci.s anudatuyecknn chparMeHT, rae Ba He3aBUCUMbIX
BapuaHta R° moryt 6biTb Heobs3aTenbHO B3ATbl C WX MPOMEXYTOUYHbIM aToMOM(amu) C
o6pasoBaHnemM 3-12-4neHHOro HaCbILWEHHOrO, YaCTUYHO HEHACBILLEHHOMO UM apUbHOTO MOHO-
unu Buuuknuueckoro kombua, cogepxawero 0—4 retepoatoma, He3aBUCUMO BblOpPaHHbBIX U3
asoTa, KUCcnopoga vunu cepsil.

[00134] CornacHO HeKOTOPbIM BapuMaHTam peanu3ayum B HAaCTOsWeEM uK3obpeTeHun

NpeanoXeHo coeanHeHne cdopmynebl |, BeIOpaHHOe N3 COeAUHEHNI, NOKasaHHbIX B Tabnuue 1,



Huxke. CornmacHoO HEKOTOPbIM BapuaHTam peanusayumn B HacToAWweM n3obpeTeHnn npesnoxeHo
coepunHeHne cdopmynbl |, BeiIOpaHHOe M3 COeaMHEHMN, nokasaHHbIX B Tabnuue 1 Huxe, rae
yKasaHHOe COeAWHEeHWe He npegcrasnseTr cobon I-1.
peanusayum B HacCTOsILLLEM M300peTEHNN NPELNOXKEHO coeanHeHne cdopmynebl I, BeiIGpaHHoe 13
COeAMHEeHN, NokasaHHbIX B Tabnuue 1, Hwke. CornacHO HEKOTOPbIM BapuaHTam peanusayum
B HacTosLWeM n300peTeHUn NpesnoxkeHo coeagmnHeHne popmynbl I, BbiGpaHHOE N3 COefUHEHNN,

nokasaHHbix B Tabnuue 1 Hxe, rae ykasaHHoe coegnHeHne He npegcrasnset cobon I-1.
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Tabnuue 1
goeAMHEHMe CrpykTypa
[e]
S
NH
/ ey
N
1-1 R N
NH
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S
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N
1-2 F \
NH
CN
F
1-3 NF ‘
N N
H

CornacHo HeKOTOpPbIM BapuaHTam
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goenMHeHMe CrpykTypa
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goenMHeHMe CrpykTypa
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goenMHeHMe CrpykTypa
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CoeauHeHue
#

CTpyKTypa
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CoeauHeHue

# CTpyKTypa
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s
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CoeauHeHue
#

CTpyKTypa
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goenMHeHMe CrpykTypa
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goenMHeHMe CrpykTypa
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CoeauHeHue

4 CTpyKTypa
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1-135

[00135] CornacHO HeKOTOpbIM BapuvaHTam peanu3ayunm B HacTosWeM u3obpeteHun
npeanoxXeHo coeguHeHne, nokasaHHoe B Tabnuue 1, unu ero hapmauyeBTUYECKN NpuemnemMas

COonb.

4. lMpumeHeHusi, cocmaesb! U egedeHue
dapmayeemuyecku rnpuemsaemMbie KOMIO3UuyuU

[00136] B cooTtBeTCTBMM C ApPYrMM BapuaHTOM peanu3auun HacTosLWwero u3obpeteHus
npeanoxeHa KOMNO3nUKMs, COAepKaLLas CoegnHEHNE COrnacHoO HacCTosLWEMY N30OPETEHMIO, UK
ero hapmayeBTMUYECKN NpUEMIemMyto conb, U dapmMaleBTUYECKN MPUEMIEMbIA HOCUTEND,
aAbloOBaHT WUNM  nepeHocswy cpeay. CornacHo HEKOTOpbIM BapuaHTam peanusayuu,
KONMMYECTBO COEAMHEHNS B KOMMO3ULMSIX COrMacHO n3obpeTeHuto SBnseTcs 3 eKkTMBHbIM 415
3HauymMmoro nHrubunposaHms MK2 nnu ee mytaHTa, B Guonormyeckom obpasue unum B nayueHTe.
CornacHO HeKOTOpbIM BapuaHTam peanu3auum COeAUHEHME COrMacHO  HacTosiLemy
n3006peTeHNIO NOMNy4atoT B NEKapCTBEHHbIX POpMax AN BBEAESHNS NALMEHTY, HY)X4aloLWemMycs B
aToM. CornacHO HeKOTOpbIM BapuaHTam peanusauunm COeAUHEHME COrnacHO HacTosLeMy
n3006peTeHNIo NONyYatoT B BUAE NEKAPCTBEHHON POPMbI ANSA OpanbHOro BBEAEHUS.

[00137] CoeauHEHWA 1 KOMNO3ULMX B COOTBETCTBMM CO CMOCOBOM HaCTOSALLEro n3obpeTeHns
BBOASAT C NPUMEHEHneM noboro konnyectaa 1 nboro cnocoba BeeaeHUs, 3OHEKTUBHOMO ANS
neYeHns UnM yMeHbLUEHUSA TSXECTU HapyLUEHWS, ONMUCaAHHOrO B HACTOSLEM JOKYMEHTe (T.e.
onocpeayemoro MK2 3aboneBaHuns nnu HapyweHust). ToyHoe Tpebyemoe konnyectso Oyaet
BapbMpoOBaTbCs OT CyObekTa K CyObeKTY, B 3aBUCUMOCTY OT B a, BO3pacTa n obLLero CoCTosHUS
cybbekTa, TSKeCTU UHMEKUMM, KOHKPETHOro areHTta, cnocoba BBeaeHus n T.n. CoegnHeHus
COrnacHoO n3o06peTeHnIo NPeLNOYTUTENBHO NOMYY€EHbl B BUAE €4UHNYHOWN AO3UPOBAHHON DOPMBbI

ANs obneryeHns BBEAEHUS N OL4HOPOAHOCTU A403NPOBaHNS.
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[00138] Komnosmymu cormacHo HacTosLeMy W300OpPEeTEHMI0 MOXHO BBOAWTb MEpPOpParnbHO,
napeHTepanbHO, NyTEM WHransuMOHHOrO Cnpesi, MECTHO, peKTarnbHO, HasamnbHO, ByKkarnbHO,
BarmHanbHO, BHYTPUOPIOWMHHO, BHYTPUOPIOWMHHO Yepe3 MMMMNaHTMPOBaHHbIN pe3epeyap. B
HEKOTOPbIX BapuaHTax peannsayuum KOMMNo3uumMu BBOAST MepopanbHO, BHYTPUOPHOLIMHHO WK
BHYTPUBEHHO.

[00139] CrepunbHble OpMbl  ANS  WMHBEKUWA  KOMMO3WUMA  COMMAcHO  HacTosLweMy
n3obpeTeHnto MoryT OblTb BOAHLIMW UMW MAachsHbIMU CYCMEH3UAMU. YKa3aHHble CyCneH3uu
MOryT OblTb MOMy4YeHbl MO XOPOWO W3BECTHbIM B AaHHON oObnactu TexHONorusiM, ¢
NCMONb30BAHNEM  MOAXOAALMX  AUCMEPTUMPYIOLIMX UMW  YBREXKHSALWMWX  areHToB, W
cycneHaupyrowmnx areHTos. CTepunbHble npenapaTtbl ANs UHbEKUMA MOTYT Takke NpeAcTaBnsTb
cobon cTepunbHble PacTBOPbl ANA WHBEKLUUA UMW CYCMEH3UN B HETOKCUYHBIX NapeHTepanbHo
npuemnemblx pasbaBuTENsX WM pacTBOpUTENsX, Hanpumep, B Buae pacteopa B 1,3-
6ytaHavone. Cpeaun npyuemMnemMbiX HOCUTENEN U PaCTBOPUTENEN, KOTOPbIE MOXHO UCMONb30BaTb,
BOAA, pacTBop PuHrepa n n3aoToHM4YEeCKnin pacTeop xnopuga Hatpus. JlononHMTenbHO, COrnacHo
HacTosLwemy N3obpeTeHNIO CTEPUIbHbIE, HEMETYYMe Macna, CornacHoO TOMy, Kak 3TO NPUHATO B
npakTuke, UCTONb3YHOTCA B KAYECTBE PACTBOPUTENS UMK CYCNEHANPYIOLLEN Cpesbl.

[00140] [Ons aTon yenn MoxXeT ObiTb MCNONb30BaHO Nboe Ge3BKyCHOe HemneTyyee macno,
BKMIOYAA CUHTETUYECKME MOHO- UMK Au-rnuuepuabl. 2KUPHbIE KMCNOTbI, Takne Kak OrnenHoBas
Kncnota u eé rmuyepuiHbie npov3BoAHble MOryT ObiTb MCNONb30BaHbl ANS MPUrOTOBNEHUS
BELWEeCTBa ANA WHLEKYWA, NOCKOMbKY SBMASIOTCA  HaTypanbHbiMM  hapMaleBTUYECKN
npuemMneMbiMyM Macrnamu, Hanpumep Takue, Kak ONIMBKOBOE MAacrno MMM KacTopoBOE Macro,
OCOBEHHO B UX MONMMOKCUITUNOBON hopme. YKasaHHble MacrnsiHble pacTBOpbl UMW CYCNEH3UN
TaKke MOTyT CoaepXaTb ANMHHOLENOYEYHbIE CNUPTOBLIE PACTBOPUTENN UMW JUCTIEprupyoLmMe
areHTbl, TaKne Kak KapOoKCMMETUNLENIONO03a U NOXOXNE AUCNEPTNPYIOLLNE areHTbl, KOTopble
LUMPOKO WCMONb3YIOTCA MPU COCTaBnEeHUN apMaueBTUYECKN MPUEMIEMbIX NEKapCTBEHHbIX
dOpM, BKMHOYAA SMYMbCUU W CYCMEH3uUn. [pyrme LIMPOKO WUCMONb3yeMble MOBEPXHOCTHO-
aKTMBHbIE BeELLEeCTBa, Takme kak nonmcobpartbl, copbutaH ankun 3dupbl U Apyrue
3MyNbrMpyloLmMe areHTbl Uy BELECTBA, ynyJlaowme 6nog0oCcTynHOCTb, KOTOPbIE MOBCEMECTHO
NCMNONb3YHOTCA B NPOU3BOACTBE PapMaLeBTUYECKU-NPUEMIEMbIX CONEN, XULKOCTEN, NN JPYrux
NeKapCTBEHHbIX (POPM MOFYT TakXKe MWCNonb3oBaTbCA MNpWM COCTaBNEHWM FNEKapCTBEHHOrO
cocTaBa.

[00141] WHBbeumpyemble cocTaBbl MOTYT OblTb CTEPUNM30BAaHbI, HANPUMEP, NyTeM hunbTpauymm
yepes unbTp ANA yaepxaHus GakTepui unm nyTem BKIIOYEHUS CTEPUNU3YIOLLMX areHTOB B

copme CTepunbHbIX TBEPALIX KOMMO3MLUWIA, KOTOpble MOryT ObiTb pacTBOPEHbl MNU
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ANCNeprupoBaHbl B CTEPUNbHON BOAE UMW APYrON CTEPUNbHOW Cpeae ANS UHBLEKUUA nepes
NCMNONb30BaHUEM.

[00142] YTOGbI NPOANNTL AENCTBME COEAUHEHNS COMNMACHO HACTOSALWLEMY N30BPETEHUIO, YacTo
XenatenbHO 3ameAnuTb MOrMoLWeHNe COeANHEHNS NOCNEe MOAKOXHOW WM BHYTPUMbILLEYHON
uHbekUyMn. 3TO MOoXeT ObiTb AOCTUTHYTO MyTEM UCMOMNb3OBAHUSA JKMAKOW CyCneH3uu
KpUCTannMuyeckoro unm amopdHOro BeLlecTBa C NIOXON PacTBOPUMMOCTbIO B Boge. 3arem
CKOPOCTb NOTMNOLEHUA COEAUHEHUSA 3aBUCUT OT CKOPOCTM €ro pacTBOPEHUs, KOTopasi, B CBOIO
ouepelb, MOXET 3aBUCETb OT pa3mepa KpWUCTanmnoB U KpUCTannuueckon opmsil.
AnbTepHATMBHO, 3aMEeANeHHOEe MOrnoweHMe BBOAUMOrO MapeHTepanbHO COeAMHEHNS
OCYLLEeCTBNAETCA NOCPEACTBOM PaCTBOPEHNSA UMW CYCNEHANPOBAHUS COEANHEHUSA B MACNAHOM
Hocutene. WHbeyupyemble GOpmbl  Aeno  M3roTasnmMBaloT nytem  popmumpoBaHus
MUKPOKAaNCynbHbIX MaTpuL CoeauHeHUs B Ouogerpagumpyembix MonMMepax, Takux Kak
nonunakTug-nonurnukonua. B 3aBMCMMOCTM OT COOTHOLUEHWUS COEAMHEHUS U MonumMepa u
NpUPOAbl MCNONb3yeMOro KOHKPETHOro MonMMepa CKOPOCTb BbICBODOXAEHUSA COefUHEeHWs
MOXHO KOHTponupoBsaTb. [Tpumepbl Apyrinx Guonormyeckn pasnaraembix NONMMEPOB BKIOYAOT
nonuopToadhmpbl U nonuaHrngpuabl. UHbeyupyemble CocTaBbl AEMO TaKkXKe MOony4yalT nyTem
3axBaTa COeAMHEHUs B NUNOCOMAX UMM MUKPOSMYIbCUAX, KOTOPblE COBMECTMMbI C TKaHAMMU
opraHuama.

[00143] CornacHo HekOoTOpbIM BapuaHTam peanuaayun npeanoxeHHble dapmayeBTUYECKN
npuemMnemMble KOMMO3ULUN COCTaBMNEHbI ANS NepopanbHOro BBeAEHUS. Takme cocTaBbl MOXHO
BBOAMTE C nuwen unm 6e3 Hee. CornacHO HEKOTOPbIM BapuaHTam peanusayum
dapmaleBTUYECKN NPUEMNIEMbIE KOMMNO3NLMM HAaCTOSALEro n3obpeteHns BBOAAT 6e3 nuwn.
CornacHo HekOoTOpbIM BapuaHTam peanusayun dapmaueBTUYECKN NpUemMnemMble KOMNOo3uLun
HaCTOALLEro n3obpeTeHns BBOAAT C nuwien. PapmayeBTUYECKN NPUEMEMbIE KOMMO3NULMKN MO
COrMnacHo HacTosweMy N300pEeTEHNIO MOXHO BBOAWUTb NepopanbHo B Nobon npuemMnemon ans
nepopanbHOro BBEAEHWSA TEKapCTBEHHOW OPME, BKMOYAs, HO HE OrpaHu4MBasicb UMW,
kancynbl, TabneTkn, BOAHbIE CYCNEH3MN Unn pacTeopbl. B cnyyae TabneTok gnsa nepopanbHOro
NPUMEHEHUS OBbIYHO MCNONb3yeMble HOCWUTENU BKIIOYAIOT NaKTo3y U KYKYPY3HbIA Kpaxmarn.
Takke 0OblyHO A06ABNAIOT CMasblBAOLME areHTbl, Takue Kak creapat MarHuis. [Ons
nepopanbHoro BeefeHNs B popme Kancyrbl NOAXOAALME pa3baBUTENM BKIIOYAOT NaKTO3y U
BbICYLUEHHbIN KyKYpY3HbI Kpaxman. Koraa ans nepopanbHOro npuMeHeHns TpebytoTca BOAHbIE
CYCMEH3UN, aKTUBHbIA WHIPEANEHT OOBbEAMHAIOT C 3MYNbIUPYIOLUMA U CYCMEHAUPYIOLWNMUN
areHtamu. Ecnun Heobxogumo, moryT ObiTb Ago0aBneHbl HEKOTOpble MoAcCMalMBatoLme,

apomMaTu3npyoLLME NN OKPaLLNBAOLME areHThbl.
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[00144] Teepable nekapcTBeHHbIe POpMbl ANS NEpopanbHOro BBEAEHUSA BKNIOYAKT Kancynbl,
TabneTkn, NUNIONKN, NOPOLLKMA U FrpaHynbl. B Takmx TBepAbIX NeKapCTBEHHbIX hopmMax akTMBHOE
COEAMHEHNEe CMEeWMBaloT C NO MEHbLUEN Mepe OAHUM WHEPTHbIM dapmaleBTUYECKU
npruemMnemMbiM BCNOMOraTernbHbIM BELLECTBOM WM HOCUTENEM, TakMM Kak LMTpaT HaTpus nnm
Ankanbuuin chochaTt u/unm a) HanonNHUTENAMN N obGaBnkamm, TaKMMKU Kak Kpaxmarnbl, NakTosa,
caxapo3a, mioKo3a, MaHHUT N KpEMHEBas KUCMoTa, b) CBA3yOWMMN BELECTBaMN, TAKUMU Kak,
Hanpumep, KapObOKCUMETWUNLENMono3a, anbruHaTthl, >XenaTtuH, NONMUBUHUNNUPPONMNANHOH,
caxapo3a 1 kKamejb; C) YBMaXKHUTENAMMW, TAKUMU Kak ravuepuH; d) paspbIXnUTensmMu, Takumm Kak
arap-arap, kapboHaTt kanbuusi, Kpaxman kaptodens wunuM TanuwokW, anbrMHOBas KUCNOTa,
HeKoTopble Ccunukatbl U kKapboHaT HaTpus, €) 3aMeanUTensAMU PacTBOPEHUSA, TakMMu Kak
napaduH, f) yckoputenamu abcopbumm, TakMMU Kak YeTBEPTUYHBIE aMMOHMNEBBIE COEANHEHUS,
r cMaunBalLWMMW areHTamu, TakuMu Kak, Hanpumep, LEeTUNOBbIA CNMPT U MOHOCTeapar
rnugepvHa; h) abcopbeHTamn, TakMMu Kak KaonuH u OeHTOHWTOBas rnuHa, wu/unn i)
CMasblBaOLLMMK BELLECTBAMMW, TAKUMWN Kak TanbK, CTeapar kanbLus, creapaTt MarHus, TBepAble
NONU3TUNEHrNUKONKW, naypuncynbdar HaTpua u nx cmecu. B cnyvae kancyn, TabneTtok u
NUnIonb, NekapcTBeHHas opMa MOXET TaKkxKe cogepxaTb OydpepHble areHTb!.

[00145] Teepable KOMNO3NLMM @HANOrMYHOIO TMNA MOTYT TakkKe UCMONb30BaTbCA B KaYecTBe
HanoNMHUTENEN B MATKNX U TBEPAbIX 3aMONHEHHbIX XeNaTUHOBbBIX Kancynax ¢ MCnofb3oBaHNEM
Takmx BCMOMOraTeslbHbIX BELWECTB, KakK JakTto3a WM MOJSIOYHBIA  caxap, a Takke
NONUITUMNEHIMNKONN C BbLICOKOM MOMNEKYNSIPHOM Maccom u Tomy nogobHoe. Teepable
nekapcTBeHHble hopMbl TABNETOK, Apaxke, Kancyn, nNumonb U rpaHyn MoryT ObiTb NOMyYeHbl C
NOKPBITUAMU U 060NOUKAMU, TAKUMU KaK SHTEPOCOMOONMbHbBIE NOKPBITUA U APYrne MOKPbITUS,
XOpOLIO U3BECTHbIE B hapmaLeBTnyeckom npenapate. OHM MOryT HeoBa3aTenbHO COAepXaTb
onanecyupylowme areHTbl 1 MOryT UMEeTb COCTaB, NPU KOTOPOM OHM BbICBOOOXAAIOT aKTUBHbIN
WHrpeaneHT(bl) TOMbKO WM MPEANOYTUTENBHO B ONPEAEeneHHON 4acTW KULWEYHOro TpakTa,
Heobs13aTenbHO, C 3aaepXkon. [Mpumepbl 3anmMBOYHBIX KOMMO3ULUMA, KOTOPble MOMYT ObiTb
WCMONb30BaHbI, BKMIOYAOT MOMMMEPHbIE BElWecTBa U BOCKW. TBepable  KOMMoO3uuyum
aHanorn4yHOro Tuna Tawke MoryT 6biTb UCMOMNb30BaHbl B KAYECTBE HAaMOMHUTENEN B MATKAX U
TBEPAbIX 3amnONHEHHbIX XENaTUHOBbIX Kancynax C UCMOMb30BaHWEM TaKWX BCMOMOraTernbHbIX
BELECTB, KakK nakTo3a WnM MOMOYHbIN caxap, a TakkKe BblCOKOMOMNEKYNSAPHbIE
NONM3TUNEHIIMKONN 1 TOMY NogobHoe.

[00146] AkTMBHblIE COEAVMHEHUS TaKkKe MOryT OblTb B MUKPOMHKANCynupoBaHHOW ¢opme ¢
OAHUM WM HECKONbKAMK BCMOMOraTenbHbIMA BELLECTBAMW, KaK YKasaHO BbIe. TBepAble

nekapcTBeHHblE hOopMbl TABNETOK, Apaxe, Kancyn, NUMoMb U rpaHyn MoryT 6biTb NOMyYeHbl C
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MOKPBLITUAIMM N OBONMOYKAMW, TAaKUMUN KaK SHTEPOCOMOOUNbHBIE MOKPLITUS, KOHTPONMpYyoLWmne
BbICBOOOXAEHNE TMOKPbITUS W APYrMe NOKPbITUS, XOpOWO U3BECTHble B obnactu
chapmaleBTNYECKNX JeKapCTBEHHbIX GopM. B Takux TBepAbiX nNeKapCTBEHHbIX opmax
aKTUBHOE COEAUHEHNE MOXET OblTb CMELIaHO C MO MEHbLIEen Mepe OAHUM WHEPTHbLIM
pasbaBuTenem, TakMMm Kak caxaposa, fakTosa unm kpaxman. Takue nekapCTBeHHble hopMbl
MOIYT TaKkKe CopepXaTb, kak OOblYHO, AOMOMHUTENbHbIE BELLECTBA, OTMMNYHbIE OT MHEPTHbIX
pasbaBuTenein, Hanpumep, cmasbiBarowme TabneTnpyowme BeLWeCTBa U pyrne cpeacrea Ans
TabneTnpoBaHms, TakMe Kak creapaT MarHusa n MUKpoKpucTannumyeckas uennionosa. B cnyvae
kancyn, TabneTok M NUMonb, feKkapCcTBEHHble (POpMbl MOTYT Takke cogepxaTtb OydepHbie
areHTbl. OHM MOryT Heobs3aTenbHO coaepXaTb onanecuupylowme areHTbl U MOryT UMETb
CcoCTaB, MpW KOTOPOM OHW BbICBODOXAAOT aKTUBHbIA  UHTPEAUEHT(bl) TOMbKO WNN
NpeanoYTUTENbHO B OMpeAeneHHON YacT! KULIEYHOro TpakTa, HeobssaTenbHO, C 3a4epXKKON.
Mpumepbl  3anMBOYHBIX KOMNO3WLWA, KOTOpble MOryT OblTb MWCMOMb30BaHbl, BKMHOYAOT
nonuMepHble BELLECTBA 1 BOCKN.

[00147] >Knakue nekapCTBeHHble (POpMbl ANs NepopanbHOro BBEAEHUSA BKIOYAKOT, HO He
OorpaHnuYMBaloTCa MK, hapmaleBTUYECKN NPUEMIIEMbIE SMYITbCUN, MUKPO3MYNbCUKN, PaCcTBOPbI,
CYCMEH3UN, CUponbl W 3NUKCUMpbl. B A0ONoOnHeHME K aKTUBHbIM COEAUHEHUSM XUAKue
nekapcTBeHHblE hOPMbl MOMYT CogepXaTb MHEPTHbIE pasdaBuTenn, OObIYHO UCMONb3yEMbIE B
JaHHOW oBnacTn, TakMe Kak, Hanpumep, BoAga Unu apyrne pacteoputenn, conobunuanpyroLime
areHTbl U SMYNbraTopbl, TakMe Kak 3TUNOBbIA CMUPT, M3ONPOMNUNOBbLIA CNUPT, 3TUNKapOOHaT,
aTunaueTar, OeH3unoBbln cnupPT, OeH3MNOeH30aT, NPONUMEHrnuKonb, 1,3-0yTUNEHrnmMKoneb,
anmetundopmammni, macna (B YaCTHOCTU, XIOMKOBOE, apaxnCoBOE, KYKYPY3HOe, si4pOoBoOe,
ONMBKOBOE, KaCTOPOBOE WU KyHXYTHOE Macna), rmuuepuH, TetTparngpodypdypnnosbii CnvpT,
NONUSTUNEHINNKONN U 3UPbI XKUPHBIX KUCNOT copbuTtaHa n ux cmecu. NMOMUMO UHEPTHBIX
pasbaBuTenen, nepoparnbHble KOMMNO3ULMM MOMYT TaKkKe BKMNOYaTb afbloBaHTbl, TakMe Kak
CMauyMBaloLWNe areHTbl, 3MYNbIUPYOLWME W CYCMEHAMPYIOLLME areHTbl, NOACnacTUTEny,
BKYCOapPOMaTUYECKNE areHTbl 1 apomMaTn3aTophbl.

[00148] AnbTepHaTMBHO,  bapmMauUeBTUYECKN  NPUEMIMEMbIE  KOMMNO3ULUW  COrNacHo
N306peTEHNIO MOXHO BBOAWTL B (hOpPME CynMnO3UTOPUER ANS PEKTANbHOIO BBEAEHUS. MIX MOXHO
NONyuYnTb CMELLAB areHT C MOAXOASILUMM HEpasipakalowuMm BCMOMOraTenbHbiM BELLECTBOM,
KOTOpOE HaxoAuTCsl B TBEPAOM COCTOSIHUM NPU KOMHAaTHOW TEMMepaType, HO B KUAKOM
COCTOSIHAM NpU TemnepaTtype B NPSIMON KULLKE, U, CrieaoBaTenbHO, OyaeT NnaBuUTCS B NPSIMON
KuLLKe, BbICBOOOXAAsA NEKAPCTBEHHOE BELLECTBO. Takne maTtepuanbl BKOYAKT Macno Kakao,

NYENMHbIN BOCK U MONU3TUNEHTTTMKOMMN.
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[00149] Komnosuyumm ANA pekTanbHOro WNU BarMHanbHOro BBEAEHWUS MNPeAnoYTUTENbHO
npeacTaBnsioT coO0M CynnosnTOpnmn, KOTOPble€ MOTYT ObiTb MONYyYEHbI CMELLEHNEM COELUHEHNI
HacToswero un3obpeTeHus C NOAXOASAWMMM  HepasjpaxkawwyMy  BCNOMOraTenbHbIMM
BELLECTBAMM UMW HOCUTENSMU, TaKMMK KaK MACMNoO Kakao, MONMSTUNEHINNKONb Unm BOCK AnNs
CYNno3nTOPUEB, KOTOPbIE SBNAIOTCH TBEPAbIMU NPY KOMHATHON TEMMepaType, HO XUAKUE npu
Temnepatype Tena u, cnejgosaTenbHo, GyAyT nnNaBuMTbCA B MPSAMOW KWLUKE UMW MOMOCTM
Bnaranuvwa n sbicBoboxgaTh akTUBHOE COEANHEHNE.

[00150] dapmaueBTUYECKN NPUEMMEMbIE KOMMNO3ULMMA COrMAcHO HACTOsALEMY U306peTeHuio
MO>XHO Taloke BBOAWUTb MECTHO, 0COBEHHO KOraa nopaxeHHas obnactb BKMHOYAET yyacTku unu
opraHbl, ferko JOCTynHblE AN MECTHOro NPUMEHEHUSA BELLECTBA, BkNovas 3abonesaHus rnas,
KOXW, UMW HWKHUE Y4YacCTKUN KEnyAovHO-KMLIEYHOro TpakTta. llogxoaswme MecTHble COCTaBbl
nerko NPUroTOBUTb ANS KaXKAO0ro N3 NepPeUYnCrieHHbIX 06rnacTen n opraHos.

[00151] MecTHOE NPUMEHEHUE B HWKHUX OTAEnax Xernyao4YHO-KULWEYHOro TpakTa MOXHO
OCYLLEeCTBNATb C MOMOLLbIO COCTaBa peKTarnbHbIX Cynno3UToOpreB (CM. BbILLE) UMK NOAXOAALLErO
pacTteopa ANA KNu3mbl. Take MOXHO NPUMEHATb MECTHbIE TPaHCAEepPMarbHbI€ NNacTbipy.
[00152] [Ona MeCcTHOro npUMEHEHUs, MpPEeANOXeHHble apMaLeBTUYECKn npuemMnemMble
KOMMO3ULMN MOXHO Morny4yaTb B BUAe NOAXOASLMX Masen, cofepxalmnx akTMBHOE BELLECTBO,
CYCMeHANpPOBaHHOE UMM PacTBOPEHHOE B OAHOM W3 HocuTenen. Hocutenn ans MeCTHOro
NPUMEHEHNS COEAMHEHUI COrfacHO HaCTosWEeMy W300OpEeTEeHMIO  BKMOYaloT, HO  He
OrPaHNYNBAIOTCA UMW, MUHEPanbHOE MAacno, Ba3efIMHOBOE Macro, MeAVLMHCKAA Ba3enuH,
NPONUNEH FMUKOMNb, MOMMOKCUSTUNEH, COEANHEHUSA NOMMOKCUNPONUNEHA, 3MYNbIMPYIOLWMIA BOCK
1 Bogy. ANbTEPHATUBHO, NPeANOXeHHbIe hapMayeBTUYECKN NpUeMnemMble KOMNO3ULUN MOXHO
nonyyaTe B BUAE NOAXOASALUMX NOCBOHOB WM KPEMOB, COAEPXALUMX aKTUBHbIE KOMMOHEHTHI
CYCMeHANpPOBaHHbIE UNW PacTBOPEHHbIE B OAHOM 1y Gonee hapmayeBTUYecKkn Nnpuemnemom
HocuTene. lNogxoaswwme HOCUTENU BKIIOYAIOT, HO HE OrpaHMyYMBaOTCA UMW, MUHEpanbHoOe
Macno, copbuTeHmoHocTeapart, nonucopbar 60, BOCK LeTUnoBbiX 3UPOB, LeTeapuioBbii
CNUPT, 2-0KTUNA04eKaHOMN, OEH3MMOBLIN CNUPT U BOAY.

[00153] [Ona npumeHeHus Ha rnasax, NpeanoXeHHble dapmayeBTUYECKN MpUEMMNEMbIe
KOMMO3ULMN MOXHO MonyyaTb B BUAE MENKOAMCNEPCHOW CYCMEeH3Uu B W30TOHUYeckom, pH
aAanTMpOBaAHHOM CTEPUNbHOM COMEBOM PaCTBOPE UMW, NPEANOYTUTENBHO, B BUAE pacTBopa B
N30TOHNYEeCKOM, pH aganTUpoOBaHHOM CTEpPUNbHOM COMEBOM pacTeope, unu ¢ unu 6e3
KOHCEPBAHTOB, TaKNX kKak 6eH3unankoHus xnopua. AnbTepHaTUBHO, ANA NPUMEHEHNS Ha rnasax,
dapmaleBTUYECKN MPUEMNEMbIE KOMMO3MLMU MOXHO COCTaBnATb B (POPME Masun, TakoOW Kak

Ba3enunH.
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[00154] dapmaueBTUYECKU NPUEMMEMbIE KOMMNO3ULMMA COrMACHO HACTOSLEMY U306peTeHmio
MO>XHO TaKke BBOAUTb C MOMOLLbIO Ha3arnbHbIX a3po30nen Ans uHranayuin. Takme KoMno3nymm
nony4aroT C MOMOLLbID TEXHOMOTNA, XOPOLO W3BECTHbIX B obrnactu dapmayeBTUYECKmX
COCTaBOB, 1 MOryT ObITb NOMyYEHbI B BUAE CONEBbIX PACTBOPOB, C UCNONb30BaHWEeM 6EH3UNoBOro
cnupTa Unn Apyrux noaxoAsnx KOHCEPBAaHTOB, CTUMYNATOPOB abcopbuum Ansa ynydweHus
BrogoCTynHOCTN, PTOPYrNeposoB W/WnM APYrux TPagULMOHHBIX COMOOM3UPYOLWMX Unn
ANCNEPTrUPYIOLLNX areHToB.
[0015S] JlekapcTBeHHble OpMbl ANA  MECTHOro WnM  TPaHGLEepManbHOro BBEAEHUSA
COEAMNHEHNs1 COrnacHo HacTosAweMy U300peTeHNIO BKINIOYAOT Masu, NacTbl, KPEMbl, NTOCbOHSI,
renu, NOpPOLLKKW, pacTBOpPbI, CNPen, MHFransHTbl Unu NnacTbipy. AKTUBHBIN KOMMOHEHT CMeLUMBatoT
B CTepWsbHbIX YCNOBUSAX C apMaueBTUYECKM MNpUEeMNemMbiM HocuTenem u  nobbiMu
HeobXxoAMMbIMM  KOHCepBaHTamu wunu  Oydepamu, KOTOpble MOryT noTpeboBaTbCs.
OdTanbMONOrMYeCcKMn CoCTas, YLUHbIE Kannu W rnasHble Kannm Takke paccMaTpuBaloTCA Kak
Bxogswme B 0O0bem HacToswero u3obpeteHus. Kpome TOro, Hacrosiwee usobpeTeHune
npeaycMmaTpvBaeT  UCMONb3OBaHWE TpaHCAEPManbHbIX NMacTbipeil, KOTOpble  UMEIT
JOMONMHUTENBHOE NPEUMYLLIECTBO, 3aKntoyatoeecs B 06ecneyeHnn KOHTPONMpyeMOn AOCTaBKM
COEAMHEHNsT B OpraHuam. Takme nekapCTBEHHble (OpMbl MOryT ObiTb MOMyYEHbl MNyTEM
pacTBOPEHNs WNN  [J03MPOBaHUS COEAMHEHWS B COOTBETCTBYIOLIENW cpeae. Ycounutenu
abcopbuumn MOXHO TaKkke WCMONb30BaTb ANS YBENUUYEHUS MOTOKA COEAUHEHUS Yepe3 KOXYy.
CKOpPOCTb MOXHO perynmpoBaTb NGO C NOMOLLbI MeMOpaHb!, KOHTPONUPYHOLLEN CKOPOCTb, NNOO
nyTem SUCNEPTMPOBaAHNSA COEAMHEHNS B MONMMEPHON MaTpuLe Uin rene.

lMpumeHeHue coeduHeHull U hapmayesmuy4yecKu rnpuemMaeMbiX KOMIo3uyull
[00156] OnucaHHble B HACTOALWEM [LOKYMEHTE COEAVHEHUS U KOMMO3ULUN B LIENOM MOXHO
NPUMEHATb AN WHIMOUPOBAHWS KUHA3HOW aKTUBHOCTU OAHOro unu Gonee EpPMEHTOB.
Mpumepbl KMHA3, UHIMBUPYEMBIX COELUHEHUSMU U KOMMNO3NLMAM, ONMUCAHHBIMU B HACTOSLLEM
JOKYMEHTE, N B OTHOLLUEHUUN KOTOPbIX MOXHO MPUMEHSATb ONUCaHHbIE B HACTOSALLEM [ OKYMEHTE
cnocobbl, BKNIOYAKOT KMHasy MK2 unn ee myTaHT.
[00157] AKTMBHOCTb COEAVHEHWS, NMPUMEHSEMOro B HacTodAweM n3o0peTeHun, B KayecTse
NHrMbuTopa kmHasbl MK2 nnn ee mytaHta, MOXeT ObITb OUEHEHa in Vitro, in vivo nnu B NUHWUK
KNeToK. In vitro aHann3bl BKNIOYAOT aHanu3abl, B KOTOPbIX onpeaenaetcs gocchopunupytolas
aKTUBHOCTb W/UNK nocneayowme dyHKUMOHanNbHble nocneacTeusi, oo ATdasHas akTUBHOCTb
OAHOW 13 unun obenx aKkTMBMPOBAaHHbIX KMHa3 MK2 nnu ee mytaHTa. B anbTepHaTUBHbIX /N Vitro
aHanusax usMepsieTca CrnocobHOCTb WCCNEeAyeEMOro COeAUHEHWs CBA3biBaTb kuHasy MK2.

NHrmbnpytoee cBs3bIBaHNE MOXET ObiTb W3MEPEHO MNYTEM PaAUOMEYEHUS WUCCNEnYyEMOro
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coefVHEeHNs nepes CBA3bIBAHNEM, BblAENEHNEM UCCnefyeMOro koMmnnekca coegunHeHns/MK2 un
onpejeneHnss KONMMWYeCTBa CBSA3AHHOW pPaagUOMETKW. AnbTepHaTMBHO, WHrMbupytollee
CBsi3bIBaHNE MOXHO ONpeaensaTb NyTeM peanu3aumn KOHKYPEHTHbIX 3KCNEPUMEHTOB, B KOTOPbIX
uccnepyemble COe€AVHEHMs UHKYOMpYlOT C  kuHason MK2, cBsi3aHHOM C W3BECTHbIMM
pagvonurangamn. [oapOOHOCTN OTHOCUTENbHO YCMOBWMA ANSA WCCNEAOBaHUS COELUHEHUN,
NPUMEHSIEMbIX B HacTOsiILLEeM M300peTeHnn B KayecTtBe uHrmbutopa kuHasel MK2, wnnu ee
MyTaHTa, NpuBeLEHbI HUXKe B pasgene Mpumepbi.

[00158] CornacHo ogHOMY M3 BapuaHTOB peanu3auyun n3obpeTeHne OTHOCUTCH Kk cnocoby
NHIMBUPOBaHMA NPOTENHKMHA3HON akTUMBHOCTM B Omonornyeckom obpasue, BKMOYaloLemy
CTafuio NpUBEAEHNS yKasaHHOro Guonormyeckoro obpasya B KOHTaKT C COeAUHEHNEM COrnacHoO
HacTosILLLEMY N30OpEeTEHNIO, UM KOMMNO3ULMEN, COoAepKaLLeln yKasaHHOe COeLUHEHNE.

[00159] CornacHo ppyromy BapuaHTy peanu3ayum usobpeTeHne OTHOCUTCA K Crnocoby
MHIrMOMPOBaHUSA aKTUBHOCTU KuHasbl MK2 wnnn ee myTtaHTa B Guonormyeckom obpasue,
BKMIOYAOLEMY CTaauio NpUMBEAEHWUS YKa3aHHOro Ouonorumyeckoro obpasua B KOHTakT C
COEAMHEHNEM COrNMacHO HacTosWeMy W300pETEHNO, WNU  KOMMNO3NUMEN, cogepKallen
ykasaHHoe coeguHeHne.  CornacHo HeKOTOpPbIM BapuaHTam peanusauyum usobpeTeHune
OTHOCUTCS K cnocoby HeoBpaTUMOro MHrMBUPOBAHNS aKTUBHOCTU KMHasbl MK2 unn ee myTaHTa
B Guonornyeckom obpasue, BKMOYAOLWEMY CTaauio NPUBEAEHUS YKa3aHHOro GUOMNormyeckoro
o0pasya B KOHTaKT C COEAMHEHNEM COrNMacCHO HACTOSLLEMY U30BPETEHUIO, UM KOMMNO3ULMNEN,
cojepKallen ykasaHHoe CoeAUHEHNE.

[00160] CornacHo Apyromy BapuaHTy peanusauyum wusobpeTeHne OTHOCUTCA K Ccrnocoby
NHIIMBUPOBaHNS aKTUBHOCTU KnHasbl MK2 nnu ee myTaHTa y nauneHTa, BKMoYaoLwemy CTaguto
BBEAEHUS YKa3aHHOMY NaLMEHTy COEAWHEHWsI COrnacHO HacTosieMy W306peTeHno, unm
KOMNO3nuun, cojepxalien ykasaHHoe coeauHeHue. CornacHo HEeKOTOpbIM BapuaHTam
peanusaynm n3obpeTeHne OTHOCUTCA K cnocoly HeobpaTUMOro MHrMOMpPOBaHUS aKTUBHOCTU
KnHasbl MK2 nnu ee myTaHTa y nauumeHTa, BKIIOYalOWEMY CTagui0 BBEAEHUS YKazaHHOMY
NaynMeHTy COeAUHEHUS COrMacHO HacTosILeMy U30OPETEHMIO, UM KOMMNO3NLMUK, COAEPKaLLEN
yKkasaHHoe coeaunHeHmne. CornacHo ApyruMm BapuaHTam peanusaymm B HacTosiLLeM n3obpeTeHun
npeanoxeH cnocob nedvyeHnss onocpeposaHHoro MK2 3aboneBaHust MnmM paccTponcTea y
nayueHTa, HyXAaloLerocss B 3TOM, BKIOYAOWWUA CTajui0 BBEAEHUS yKasaHHOMY NauUeHTy
COEANHEHNS COrMacHO HacTosILLEMY M30OPETEHUNIO, UMM KOMMO3NLMK, COAEpXKaLLeN yKasaHHoe

coeaunHeHne. Takne HapyLleHns NogPoBHO ONMcaHbl B HACTOSILLEM 4 OKYMEHTE.

Kunasza MK2



103

[00161] AxtuBmpyemas MAP kuHason npoTemHkuHasa 2 (‘MK2”) npegcrtaenser cobon
hepMeHT, KOTOpbIn y nwoaen kogupyetcs reHom MAPKAPK2. YkasaHHbld TeH KOAMpPYET
npeacTaBuUTeENs CEMENCTBa MNpPOTeEMHKMHA3 Ser/Thr. YkasaHHasi KmHasa perynupyeTcst yepes
HenocpeacTBEHHOe docchopunmpoBaHue kuHason p38 MAP. N3BeCTHO, YTO B COYETaHUU C
knHason p38 MAP ykasaHHas KnHa3a yvyacTBYeT BO MHOMMX KMETOYHbIX Mpoueccax, BKo4vas
CTpecc W BOCManuTENbHble OTBETbl, SAEPHbIA IKCMOPT, PErynAuuio 3KCNPEecCMn reHOB W
nponudcepaunto kneTok. bbino nokasaHo, yto 6enok TennoBoro woka HSP27 senseTtcs ogHUM
n3 cybCcTpaToB AN yKasaHHOW KMHa3bl in vivo. [1ns 3Toro reHa 6binu obHapyKeHbl 4Ba BapuaHTa
TPaHCKPUNTOB, KOAUPYIOLLMX ABE Pa3nnyHble N30POPMbI.

[00162] MK2 npeacraBnsieT cobon mMynbTMAOMEHHbIN Benok A, coctoswmi s N-kKOHLEBOro
nponuH-6oraToro fJomMeHa, KaTtanuTuyeckoro JOMeHa, ayTouHrnbupylowero gomeHa u Ha C-
KOHUe curHan sgepHoro akcrnopta (NES) u curHan spgepHonm nokanusauum (NLS). Bbinm
oxapaktepusoBaHbl gBe wusogopmbl MK2 yenoseka. OpgHa wusodopma coctout u3 400
aMUHOKMUCNOT 1 apyras usocdopma 370 O0CTaTKoB, KOTOPbIE, KaK MonaratoT, ABNSATCA Crnanc-
BapnaHTamyn 6e3 C-koHueBoro NLS. MK2 HaxoauTcs B sigpe KNeTKU M npu CBSA3bIBAHUU Y
dochopunuposaHum p38 MK2 NES craHoBuTCS (DyHKLMOHANbHBIM 1 06€ KMHAa3bl COBMECTHO
nepeHocaTca M3 aapa B yaronnasmy. CrnegyeTt oTMETUTb, YTO TpaHcnopT komnnekca MK2/p38
He TpebyeT katanuTuyeckn aktuHoro MK2, nockonbky MyTaHT akTuBHOro camta, Asp207Ala,
BCe eLle nepeHocsATca B yutonnasmy. docchopunuposaHmne yenoseveckon MK2 ¢ nomoLbio p38
no ocrtatkam T222, S272 wn T334, kak nonarawlT, akTMBUpyeT EPMEHT, Bbi3blBas
KOH(POPMALNOHHBbIE WN3MEHEHMS B ayTOMHIMOMpylOWeM AOMeHe, Takum o0pasoMm, OTKpbIBas
aKTUBHbLIA CalT Ans CBAsbiBaHUS cybcTpaTta. MyTauum AByX OCTaTkoB ayTOUMHIUMOUPYHOLLMX
aomeHoB W332A n K326E B MbiwmHOMn MK2 npoaemMoHCTpupoBanu yBenuyeHne GasanbHomn
akTMBHOCTM K C-KOHLUeBas Aeneyus ayTooMHrMbupyowero gomeHa OCTaBnseT (epMeHT
KOHCTUTYTUBHO aKTUBHbIM, JOMONHUTENbHO CBUAETENLCTBYA O PONU 3TOr0 JOMeEHa B
NHrMBupoBaHmMm akTuBHocTn MK2.

[00163] 3aboneBaHus wnM HapyweHUsa, CcBA3aHHble ¢ MK2, koTopble MOXHO neuuTb
COEANHEHNSMMN HACTOSALLEro M306pETEHNS BKMIOYAIOT ayTOMMMYHHbIE HAPYLLUEHUS, XPOHUYECKUE
BOCManuTENbHble HAapyLeHWs, OCTpble BOCManNUTENbHbIE HapyLleHWs, ayToBOCNanuTernbHble
HapyLweHus, prnbposHble HapyLLIEHNS, MeTabonnyeckne HapyLUEHNs, HEONMAa3unIo NN CepaeYHo-
cocyaucTble unu LepebpoBackynspHble HapylweHus. Takum obpa3om, COrnmacHO HEKOTOPbIM
BapvaHTaM peanu3ayum B HacTosWweM Un300peTeHnn npeanoxeH cnocod nevyeHus
onocpegosaHHoro MK2 HapylweHus, 3abonesaHns nnym COCTOSHUA y NaUUeHTa, HyX4aloLWwerocs

B 9TOM, FA€ yKasaHHbll Cnocob BKMIOYAET BBELEHUE YKA3aHHOMY NaUMEHTY TEPaneBTUYECKU
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3hheKTUBHOIO KONMMYECTBA MPELSIOKEHHOr0 COeAUHEHNS UNn ero komnosuymn. Takne MK2-
onocpenoBaHHble 3ab00neBaHUs UNU HapyLleHWs BKIOYalT, HO HE OrpaHu4YMBalOTCA UMW,
OMNCaHHbIE B HACTOSLLEM JOKYMEHTE.

[00164] CornacHo HekOTOpbIM BapuaHTam peanu3ayum onocpegosaHHoe MK2 3abonesaHue
UnNu HapywleHue npeacraBnseT cobon ayTOMMMYHHOE HapyLlUeHUe, XPOHUYECKoe WUMu OCTpoe
BOCManuTENbHOE  HapyweHne wW/unum  ayToBOCManuTenbHoe  HapyweHue.  [lpumepsl
ayTOMMMYHHbIX HapyLIEHWA, XPOHUYECKUX WUNU OCTPbIX BOCNANUTEMbHbLIX HapyleHun wn/mnu
ayToBOCnanuTemnbHbIX HapyLIEHUA BKMOYAKT Ccnejyowme: BocnanutTenbHble 3abonesaHus
KULWEYHWKa, (Hanpumep, 93BEHHbIN KONUT unu 6onesHb KpoHa), paccesiHHbIN CKNepos, Ncopuas,
apTpuT, PEBMATOUAHBIN apTPUT, OCTEOAPTPUT, IOBEHWUMbHbBIA apTPUT, NCOPUATUYECKNA apTpuT,
peakTMBHbIA apTPUT, aHKUMNO3MPYIOWNA  CMOHAUNOAPTPUT, KPUOMUPUH-aCCOLUNPOBAHHbIE
nepuoguyeckne CUHAPOMBI, CUHAPOM Makna-Yanbca, CeEMeNHbIN XONoAHbIN
ayToBOCManNUTEnNbHbI  CUMHAPOM,  MYMbTUCUCTEMHOE  BOCManuTenbHoe  3abonesaHue
HeoHaTanbHOro Bo3pacTta, NepPUoANYECKUn CUHAPOM, acCoLMUPOBaHHbLIN ¢ peuentopom TNF,
OCTPbIi M XPOHMYECKMI  MNaHKpeaTWUT, aTepocKnepos, nojarpa, aHKUNo3npYyHLLNiA
cnoHgunoapTput, hnbposHble HapyleHus (Hanpumep, ubpos NeyeHn nnn nanonaTnYecKuin
neroyHbln  hnbpos), HedponaTusa, capkougos, ckrnepoaepmus, aHadunakcus, aunader
(Hanpumep, caxapHbin auabet 1 TMna wunu caxapHbln guabetr 2 Tuna), avabeTuyeckas
peTuHonartums, 6onesHb CTunna, BaCKynuT, Capkougos, BOCnaneHue nerkux, CUHAPOM OCTPOro
pecnupaTopHOro UCTPecc-CMHAPOMA, MOKPas U Cyxas BO3pacTHas MakynspHas AereHepauus,
ayTOMMMYHHbIE TEMONUTUYECKNE CUHAPOMbI, ayTOMMMYHHbIA W BOCMANUTENbHbLIA renaTur,
ayTOMMMYHHas HeBponaTus, ayTOMMMYHHasi HeAOCTaTOYHOCTb SIMYHUKOB, ayTOUMMYHHbIA
OpPXUT, ayTOUMMyHHas TPOMOOLUTONEHUS, CBS3aHHOE C CUJIMKOHOBbIM  MMMMAHTaTOM
ayToummMyHHoe 3aboneBaHue, cuHapom LlerpeHa, cemenHas cpean3emMHOMOpPCKasa NUXOpaaka,
CUCTEMHAas KpacHas BOMYaHKa, CUHAPOMbI BaCKynuta, BUCOYHbIA (Hanpumep, apTepuut
Takanacy Wnu rMraHToOKNETOYHbIN apTepunT, 6onesHb bexueTta unu rpaHynemartos BereHepa),
BUTUIUIO, BTOPUYHOE remMaTonormyeckoe nposiBNneHne ayTouMMyHHbIX 3a6onesaHum (Hanpumvep,
aHemMun), WHAYLMPOBAHHAS FEKapCTBEHHbIM CPEACTBOM  ayTOUMMYHHOCTb, TUPEOUAUT
XawumoTo, rMnopuaut, wuguonatnyeckas TpomOouuTapHas nypnypa, WHAYLMPOBaHHAs
METanMIoM ayTOUMMYHHOCTb, MWacCTEHUS T[paBuC, nemMdpuryc, ayTouMMyHHas rnyxoTa
(Hanpumep, 6onesHb MeHbepa), cuHapom yanacuepa, 6onesHbp [penBca, cBsizaHHble ¢ HW
ayTOMMMYHHbIE CUHZ POMbI, 6onesHb ManneH-bappe, 6onesHb AaancoHa, aHTUOChONUNNAHLIN
CMHAPOM, acTtma, aTtonudeckun Aaepmatut, 6onesHb Llenuaka, cungpom KywiuvHra,

AEPMaTOMMO3NT,  uaMuonatTmyeckass HajgnoyeyHas  HEeAOCTaTOYHOCTb,  MAMonaTUYeckas
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TpombBouuToneHns, cuHapom Kaeacaku, cuHapom JlamGepTta-UToHA, nepHULMO3Has aHemMus,
MONMMHO3, Y3ENKOBbIA NONMAPTEPUNUT, MEPBUYHBIA  OMNMapHbIN  UMPPO3, MNEPBUYHBIN
CKMEpPO3MpPYOLWMA  XOMNaHrnT, CUHAPOM PenHo, cungpom PenTtepa, peunguBupyowni
NONMXOHAPWT, cMHApPOM LLUMuaTa, TMPpEOoTOoKCMA03, CENCUC, CENTUYECKMI LLIOK, S3HAOTOKCUYECKNN
LLIOK, 3K30TOKCUH-WHAYLMPOBAHHbIA TOKCUMECKUA LUOK, FpamMoTpULATENbHbBIN CENCUC, CUHAPOM
TOKCUYECKOro  LUOKA,  [MOMEpYyrnoHedpuUT, MEPUTOHUT,  WHTEepPCTAUMAanbHbIA  LUCTWUT,
WHAYLMPOBAHHbBIE TMNEPOKCMEN BOCManeHus, XpoHuuyeckas ob6CTpykTMBHaAs GonesHb nerkux
(COPD), BackynuT, peakuus TpaHcnnaHTaT NnpoTMB Xo3sanHa (Hanpumep, 60nesHb TpaHcnnaHTar
NPOTMB XO3AMHA), OTTOPXKEHWs annoTpaHcnnaHtata (Hanpumep, OCTpPoe OTTOPXKEHUe
annoTpaHcnnaHTarTa, XpoHN4YeCKoe OTTOPXKEHNE annoTpaHCnnaHTara), paHHee OTTOPXKEHUE npu
TpaHcnnaHtaymm (Hanpumep, OCTpoe OTTOPXEHME anmnoTpaHcnnaHTara), penepgysnoHHoe
nospexgeHne, 6onb (Hanpumep, octpas 6onb, XpoHuyeckas Gonb, HemponaTuyeckas 6onb,
dubpomnanrus), xpoHuyeckas WHEKUMS, MEHWUHIUT, 3HUedanuT, MUOKapAWUT, TUHIUBUT,
nocneonepauuoHHas TpasBma, NOBPEXAEHWE TKaHeW, TpaBMaTU4YecKkoe MNOBPEXAEeHWEe MOo3ra,
3HTEePOKOMNUT, CUHYCUT, YBEUT, BOCMNaneHne rnas, HeBpuT 3pUTENbHOrO HEPBA, S3Ba XKEnyAaka,
330parnT, MNEPUTOHUT, MEPUOLOHTUT, JEPMaToOMUO3WUT, racTpuUT, MUO3WT, NONMMUAanNTUS,
NMHEBMOHUSI 1 OPOHXUT.

[00165] CornacHo HeKkOTOpbIM BapuaHTaMm peanu3ayum onocpegoBaHHoe MK2 3aboneBaHue
Unu HapyweHue npeactaesnseTr cobon GubposHoe HapyweHue. Tpumepbl prUOPO3HbIX
HapyLWIEHW BKMOYAKT Cneayowme: CUCTEMHBIA  CKIepo3/CKNnepoaepMunsi, BOMYAHOYHbBIN
HecpuT, GonesHb COEAMHWUTENbHOW TKaHW, 3aXWUBMNEHWE paH, XMpypruyeckoe pybueBaHue,
noBpeXaeHNe CNMHHOTO Mo3ra, pybuesanne LIHC, octpoe nospexaeHue nerkux, hnbpos nerkmx
(Hanpumep, MaANMONATUYECKUIA NEroyHbln hnbpos unM KUCTO3HbIN NBPO3), XPOHUYECKOE
0OCTPYKTMBHOE 3ab0oneBaHne NeErkux, PeCcnmpaTtopHbIN AUCTPECC-CUHAPOM B3POCHbIX, OCTPOe
noBpexaeHne nerkux, VHAYLMPOBaHHOE NEKapCTBEHHbIM CPEACTBOM MOBPEXAEHUE NErkux,
rmomepynoHedput, XpoHuyeckoe 3aboneBaHne nouyek (Hanpumep, AnabeTuuyeckas
HedbponaTns), WHAYUMPOBAHHAs runepTeH3nen Hecdponatns, Gubpos nuLLEBAPUTENBHOrO
TpakTa Wnu XenyaodHO-KMWEeYHOro Tpakta, pubpos nouyek, pmbpo3 MeyeHn MMM KEnYHbIX
NPOTOKOB, PUBPO3 nevyeHn (Hanpumep, HeamnkoronbHblA CcTeaTtorenatuT, renatut C unun
renaTouennionsapHas kapuymHoma), uMppo3 (Hanpymep, NepBUYHbIA OMMVAapHbIN LMppPO3 vUnu
LMppO3 BCNEACTBNE XUPOBOW BONE3HN nevyeHn (Hanpumep, UMppo3 BCMELCTBUE anKOronbHON
Xnposo 6GonesHW neyeHn wunu  LUUppo3  BCNEACTBME  HEAanKOoronbHOro  Crearosa)),
WHAYUMPOBAHHbIN pagunaumnen ¢ubpos (Hanpumep, ronosbl U weun, hubpos KenyaouHo-

KULLIEYHOrO TpaKTa Uin NerovHbln ombpos), NePBUYHbBIA CKNEPO3UPYIOLLNIA XONAHIUT, PECTEHO3,
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dunbpos cepaua (Hanpumep, 3SHAOMMUOKapAuanbHbiA Grubpo3 unu Gubpo3s npeacepann),
opTanbmonornyeckoe pybuesaHne, dubpocknepos, ¢ubposHbie pakoBble 3abonesaHus,
dubpounabl,  unubpombl,  dubpoaseHombl,  ubpocapkoMbl,  apTepuonaTus  nocne
TpaHcnnaHTauum, kenong, MeamactuHanbHbin pubpos, muenodprnbpos, peTponepuToHeanbHbIN
dunbpo3, NporpeccrpyroLLnin MacCuUBHbIN prnbpo3 N HEMPOreHHbIN CUCTEMHbIN PUBPO3.

[00166] CornacHo HekoTOpbIM BapuaHTam peanu3ayum onocpegosaHHoe MK2 3abonesaHue
UNnM  HapyweHne npeacraeBnseTr cobom MeTabonmyeckoe HapylleHue. Mpumepbl
MeTabonuuecknx HapyLleHWn BKIHOYAT OXUPEHME, PE3UCTEHTHOCTb K CcTepougam,
HENnepeHOCUMOCTb FNOKO3bl N METabONNYECKNIA CUHEPOM.

[00167] CornacHo HeKOTOpbIM BapuaHTam peanu3ayum onocpegosaHHoe MK2 3abonesaHue
Unn HapylweHume npeacraendet cobom Heonnasumto. MNprumepbl HEONNAa3M BKMOYAOT pakoBble
3aboneBaHus. CornacHoO HEKOTOPbIM BapnaHTam peanusauyum npumepbl HEOMNNA3niA BKNOYaOT
crneaylolme: aHrmoreHesHble HapyleHWs, MHOXECTBEHHas Muenoma, nemkosbl (Hanpumep,
OCTPbIVi NUMOLNTAPHBINA NENKO3, OCTPbIA U XPOHUYECKUIN MUENOTrEHHbIN NENKO3, XPOHNYECKUIA
numdoUnTapHbIN Nekos, OCTPbIN NMMGOONACTHLIN NENKO3 UNU NPOMUENOLUUTAPHDBIA NENKO3),
nMmoombl (Hanpumep, B-knetouyHas numdoma, T-kneTtouHas numdoma, numgoma U3 KneTok
MaHTUAHON 30HbI, MMMAOMY BOPCUCTBIX KNETOK, Numdpoma bepkutra, onyxonm Ty4HbIX KMNeTOK,
OonesHb XOMKKUHA WM HEXOAXKKMHCKasi OOne3Hb), MUEenogUCnNacTUYEeCKUA CUHLPOM,
cdubpocapkoma, pabaomMmocapkoma, acTpoumuToma, Hempobnacroma, rnvoma, LUBAHHOMA,
MenaHoMa, CeMWHOMa, TepaTokapuyuHOMa, OCTeoCapkoMa, MUIMEHTHas KCeHogepma,
KepaTokaHTOMa, PONMUKYNSAPHBIA paK LWWTOBUAHON >enesbl, capkoma Kanowwu, menaHoma,
TepaToma, pabgommnocapkoma, MeTacTaTUYECKNE N KOCTHbIE€ HapyLUEHUs, paK KOCTU, POTOBOM
nonocTu/rnoTKN, NULEBOAA, FOPTAHW, XENYyAKa, KALEYHMKA, TONCTON KWALIKWA, NPSMOW KULLIKW,
nerkoro (Hanpumep, HEMENKOKNETOYHbIA pPaK Merkoro UnuM MENKOKNETOYHbIN paK Merkoro),
neyeHyn, NOAKENYAOUYHOW IKenesbl, HepBa, [FOMOBHOrO MoO3ra (Hanpumep, rnuoMa u
MynbTudpopmMHasa rmmobnacroma), rornoBbl U LWeWn, ropna, su4yHuKa, MaTku, NpencTaTenbHOM
Xenesbl, AnYKa, MOYEBOro My3bIPs, NOYEK, TPYAU, XKEMYHOTO Ny3bIps, LWENKA MaTKW, LTOBUAHOM
Xenesbl, NpeACTaTeNbHON Xenesbl N KOXW,.

[00168] CornacHo HekoTOpbIM BapuaHTam peanu3ayum onocpegosaHHoe MK2 3abonesaHue
UNU HapyweHne npeacTaBnseT cobon CcepaeyvHO-COCYAUCTOe unnm LepebpoBackynspHoe
HapyweHue. [pumepbl CepAEUYHO-COCYANCTLIX HAPYLLEHWNIA BKIIOYAIOT aTEPOCKNEPO3, PECTEHO3
aTepoCKNEPOTUYECKON KOPOHAPHON apTepuu, OCTPbI  KOPOHAPHbIA CUHAPOM, WHMAPKT
MUOKapAa, CepAEYHO-annoTpaHCNNaHTaTyo BaCKynonartutio, WHCYbT. Mpumepsbl

LepebpoBaCKyNAPHbIX HAPYLUEHUA BKITHOYAKOT HapPYLUEHWSI LIEHTPanbHON HEPBHOM CUCTEMBbI C



107

BOCNanWTENbHbIM WM anoONTOTUYECKUM KOMMOHEHTOM, OGonesHb Anburenmepa, 6onesHb
MapkmHCcoHa, GonesHb XaHTUHITOHA, GOKOBOM aMMOTPOMDUUECKUIA CKIMEPO3, MOBPEXAEHME

CMWHHOIO MO3ra, HEMPOHANbHYHO ULWEMUN U NEPUEPNYECKYIO HEBPONATMIO.

NMPUMEPDI
[00169] Kak nokasaHO B NpMBEAEHHBLIX HWKE NPUMMeEpax, COrfnacHO HEKOTOPbIM BapuaHTam
peannsauuun n3obpeTeHuss CoeanHEHNs Monyyanu B COOTBETCTBMU CO CMeAYoLWMMM obLwmmMm
npoueaypamn. CnegyeT noHUMaTb, YTO XOTA oOwe cnocobbl OTpaxarwT crnocoby cuHTe3
HEKOTOPbIX COEAMHEHWUA COrNacHO HacToswWeMy U306peTeHnto, NpuBEAEHHbIE HMKe obme
cnocoObl, a Takke Jpyrne cnocobbl, U3BECTHbIE CPEAHMM CreLmannucTtam MOXHO NPUMEHATb 4NS
BCEX COEAWHEHM W MOAKMNAacCOB M BUAOB KaXKAOIO U3 3TUX COEAUHEHWA, B COOTBETCTBUU C
NnpvBeeHHbIM ONMMCaHNeM.
[00170] OHaHTMOMEpPHO oboraljeHHble COeAMHEHUs COrMacHO HacTosLWEeMY M300peTeHnto
nony4anu B 3HaHTMOMEpPHO oboraleHHON hopme C MCMONb30BaHNEM XUPanbHbIX NCXOAHbIX
BELLECTB, UMK pasjensany nocne peakyun ¢ paueMmnyecknm CXO4HbIM BELLLECTBOM, UCMOMb3Ys
XupanbHyto xpomatorpaduo. Ons coefuHeHun, nonyvyaembix B POpME peLemMmyecKkmx unm
ANacTepeoMepHbIX CMecel, oTaenbHble N30MepPbl MOrYT ObiTb MOMyYEHbl B ONTUYECKN YNCTON
opme nyTeM UCMONb3OBaAHUSA XMparnbHbIX UCXOAHbIX BELLECTB, NMGO NpU NOMOLLM XUparnbHOW
XpomaTorpacun.
[00171] B npuBefeHHbIX HWKE WNACTPaTUBHbIX MNPUMEpax peakuyum npoBOAUNM Npu
KOMHaTHOM WNN KOMHATHOW TemnepaTtype B uHTepBane 18-25 °C, ecnu He ykasaHO WHOE.
OpraHnyeckune pacTBopbl Cylnnn Hag 6€3BoAHbIM CynbdaToM MarHUs Unu cynbaTom HaTpus
N BbiNapuBaHue pacTBOPUTENSA NPOBOAWMM C WCMNOMb3OBaHWMEM POTOPHOrO MCMaputens npwu
NOHMWXEHHOM aaBneHun. B obwem, 3a peakumsmm cnegosanm TCX mnu LCMS, a BpemeHa
peakymn Obinyu penpeseHTaTUBHbIMU. YpoXKan NPUBOAATCA TOMbKO ANS WNNOCTpaUuM u He
0ba3aTenbHO ABMAITCA TEMU, KOTOPbIE MOTYT ObITb MOMYYEHbI NyTEM TLATENBHON pa3paboTku
npouecca.
[00172] MuWKPOBOMHOBbLIE peakuMn NPOBOAMMM B PEAKTOPHOW MUKPOBOMHOBOW CUCTEME
peakyuu Biotage Explorer. JanHbie 'H AMP npeacraeneHbl B AenbTa-3Ha4YeHUSAX ANS OCHOBHbIX
ANArHOCTUYECKUX NPOTOHOB, MPUBEAEHHbIX B 4YacTaX Ha MWUNNMOH (ppm) OTHOCUTENbHO
TeTpametuncunada (TMS) wnm ocratouHoro pacteoputens. Cnektpol 'H AMP  6binm
onpeaeneHbl npu 400 MI'y. COOTHOLLEHMS pacTBOpPUTENEN NpUBEAEHDbI B 00 bEMHOM OTHOLLEHNN:
o0bemMHoe oTHoweHune (06./06.). Macc-cnektpbl (MS) Obinn nonyyeHsl B cucteme LCMS, rae

KomnoHeHT B3XXX coctosin B OCHOBHOM K3 npubopa Agilent unm Shimadzu LCMS-2020 u
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paboTan Ha konoHke Sepax BR-C18 (4,6 x 50 Mm, 3 MKM) Unu aHanorMyHon, ¢ SronpOBaHNEM
KUCIbIM 3MI0EeHTOM (Hanpumep, C ncrnonb3oBaHuem rpagunenta ot 0 4o 95% soabl/aleToHnTpuna
¢ 0,1% MypaBbUHOWN KUCNOTOM WM TPUPTOPYKCYCHON KUCROTOM). Xpomartorpammbel Obinm
nosy4eHbl npu NOSNIOXNTENbHOM anekTpopachbineHumn (ESD), oTpuyaTenbHOM
anekTpopacnbineHun n/mnu ynetpadguonete. 3HaueHns LCMS ana m/z npueegeHbl NOBCIOAY W,
Kak MpaBuno, MPUBEAEHbl 3HAYEHNS ANSA TOMNbKO WMOHOB, KOTOPbIE YKa3bIBAOT HA WCXOAHYIO
mMaccy. Ecnn He ykasaHo uHoe, ykasaHHoe 3HauyeHne npeacrasnset cobon (M+H) nnn (M+1) ans
pexnma nonoxumtenbHbIX MOHOB. MNMpenapaTtusHyto BOXKX nposoaunnn Ha C18 gnokcuae KpemHns
¢ obpaweHHon hason C MCNONb3oBaHNEM B KayeCTBE 3MIOEHTA CMECU C MOHMKEHHOU
MOMNSIPHOCTbIO, Hanpumep, CMeCM C MOHWKEHHON MONMAPHOCTbIO BOAbI WM aUETOHMTPUNA,
cogepxawme 1% TpupTOPYKCYCHON KUCROTbI.

[00173] OHaHTMOMEpHO oboraleHHbIE NPOMEXYTOUYHbIE COEANHEHUSA N KOHEYHbIE COeAUHEHNSA
CMHTE3MpoBann C WUCNONb30BAHMEM KOMMEPYECKN AOCTYMHbIX XUpanbHbIX BEELCTB, U WX
cTepeoxummns siBrnacb abcontoTHoW. Ecnu He ykasaHO nHOe, MCXofHble BeewcTBa Obinu
KOMMepYeCKn AOCTYMHbI NN CUHTE3MPOBaHbI B COOTBETCTBUM C U3BECTHLIMI Cnocobamu.

Tabnuua cokpaweHnmn

TFA TpndTOpPYKCYCHas Kucnorta

TLC TOHKOCNONHas xpomarorpacus

THF TeTparngpodypaH

OM®A N,N-anmeTtundopmamng

EtOAC STtmnauyerar

DCM OuxnopmeTtaH

OMCO OumeTuncynbdokeng

ACN/MeCN AueToHnTpun

mCPBA M-xnopnepokcnbeH3onHas KnucnoTa

DIPEA N, N-gnnsonponunaTunamuH

(ocHoBaHue

XyHura)

TBAF dTopung TeTpa-N-OyTrunammoHuns

PMB N-MEeTOKCUBEH3UN

rac Pauemunyeckuin

DMAP 4-ameTunamMmmHoONMpuauHa

dba OnbeHsnnuaeHayeToH

dppf 1,1'-6uc(andeHnnhochunHo)heppoLieH

Xantphos 4, 5-6uc(andhernndocdunHo)-9,9-AMMETUNKCAHTEH

DavePhos 2-Ounumknorekcundochduno-2'- (N, N-gumeTtunammHo)bugerHnn

SPhos 2-OvumknorekcundochuHo-2',6'-4nmeTokendngeHmn

BINAP (2)-2,2'-6uc (anheHnnHocthuHo) -1,1'-6nHadTun

BrettPhos-G1 xnop[2-(anyuknorekcnndochmnHo)-3,6-gumeTtokcn-2',4",6'-
Tpumsonponun-1,1'-6uchennn][2-(2-amnHosTUN)peHnNnannaaum
(1)

Y yac
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MWH MUHYTa
BOJAH BOJHbIN

r ras

HacbILL HACbILLEHHbIN

[00174] Homepa coeauHeHMNW, WCMONb3yemble B MNPUBEAEHHbIX HWXE npumMepax,

COOTBETCTBYIOT HOMEPAM COEAVNHEHWUIA, NPUBEAEHHBIM B Tabnuue 1, CM. BbILLE.

CuHTE3 OBLWMNX NPOMEXYTOUYHbLIX COeAUHEHUN

Cxema 1A
NC
NO, 1.KoH,AMDA t-BUONO, 1-BuONO,
E\Ij/ i 200 CuBrz NaOMe MeOH CLIl,IBfZ
NZ S1.cramus " storamu 1 S1-cTamus T Sicramma? §1CTamus Ry — §1cTaqus T gycrammn 4
s1-2 )
YN, TFA
fH
HoN,
\’/ Y BocHN, 2
P dba , BINAP Z )
CsC05 Toluene, 110 [ | HN _ bomTRA HN NaOWe. MeoH
§1-Cragus 5 N A\ 0o SlcTamus 6 S leramus 7 H
S o— “
S1-6
S, (o]
(Boc)z0, DMAP OA
_memsr g o 00 MPA - A NBac
S1-craqus 8 Sloramus 9 g1.cTamua 10 | BocN
Cl
S1-11
S, o}
TFA, DCM
N % NH
Sleramua 11 |
< HN A,
Cl ‘
S1-12
CN
N NH,
»
N
S$1-2

S1-Ctagus 1: CuHTE3 6-aMUHOXMHONMUH-5-Kap6oHuTpuna (S1-2)

[00175] K pactBopy 6-HuTpoxuHonuHa (100 r, 0,57 monb) B gumetundopmamuge (1 n),
fobasnsanun rmgpokeng kanusa (96,4r, 1,7monb) n atunumaHoauetat (183,3 mn, 1,7 Mmonb) u
peakUMOHHYD CMEeCb MepemMeluMBany Npyu KOMHATHOM TemnepaTtype B TeuyeHue 48 u. lNocne
3aBEpLIEHNS PEaKkUMOHHYIO CMEeCb KOHLEHTPMpOBanM Mpu MOHWKEHHOM AasneHun. K

nonyyeHHomy octatky 30% HCI (1,0 n) go6aensanu n nepemerwwmsanu npyn 100°C B TeueHue 3 u.
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PeakuymoHHyto cmech oxnaxganu a0 0°C n nogwenadyusanu 2N pacTBopoM rmapokcuga HaTpus
(800 r) n obpasoBanock TBEPAOE BELWECTBO. TBEpPA0E BELWECTBO (hMNbTPOBANM 1 NPOMbIBaNM
Bogon. 3atem ero pactBopsnu B 20 obbemax sTunadetatra u HarpeBanu o 60°C wu
obpabatbiBann akTuBmpoBaHHeiM yrnem (20,0 r) B TeueHume 1 4. PeakuymoHHyl cCmechb
dvnbTpoBanu Yepes LenuT U KOHLEHTPUPOBANM Npu MOHWKEHHOM AaBneHun. lMonyyeHHoe
XKEenToe TBeph0e BELWECTBO CyLLIMAM C NONyYEHNEM YKa3aHHOro B 3aronoeke coeanHeHns S1-2
(55,0, 56%). 'H AMP (400 MI'y, AMCO-ds) 6 6,84 (br s, 2H), 7,26 (d, J = 9,3 'y, 1H), 7,51 (dd,
J=42Ty, 83y, 1H), 7,90 (d, J = 9,3 'y, 1H), 8,03 (d, J =8,3 'y, 1H), 8,60 (d, J= 4,2 [y, 1H).
MS m/z (M+H): 170,1.

(\Ij/Br
P
N

$1-3
S$1-Ctagus 2: CuHTe3 6-6pOoMXNHONUH-5-kap6oHuTpuna (S1-3)
[00176] K pacTBOpy 6-amuHOXMHONUH-5-kapbonuTtpuna (81-2) (55,0 r, 325 wmmonb) B
ayetoHuTpune (1,3 n) gobaenann mpem-oytunHutput (102 mn, 858,5 mmonb) npu 0°C.
Mony4YyeHHy peakuyMoHHY cmecb nepemelumsanu npu 0°C B TeueHne 1 u. 3atem gobaensanu
opomug meam (1) (115 r, 520 mmonb) npu 0°C 1 nepemelunBanu 1 3atem Harpesanu 40 60°C B
TeyeHne 12 4. PeakUMOHHYIO CMeCb 3aTeM oOxnaxaanun A0 KOMHATHOW TemnepaTtypbl U
pobaensanu Boay (2,5 n). YkasaHHy CMeCb 3KkcTparnposanu 2% xnopodopmom B MeTaHone (2,5
n). OpraHuyecknii Crnom CyLumnu Hag 6e3BoAHbIM CynbdaToM HaTPUs U KOHLEHTpUpOBanu npu
NOHWKEHHOM AaBreHnn. TBEpAOE BELLECTBO, KOTOpOoe 06pas3oBanoch Npu KOHLUEHTPUPOBaHWM,
hmnbTpOBann 1 CyLLUnIM C NONYYEHNEM YKa3aHHOro B 3aronoBke coeanHeHna S1-3 (45,0, 62%)
B BUAe KopuuHeBoro Teepaoro sewecrsa. 'H AMP (400 MMy, AMCO-ds): 6 7,85 (dd, J = 4,2 Iy,
85y, 1H), 8,15 (d, J=9,1 'y, 1H), 8,28 (d, J =9,0 I'y, 1H), 8,48 (d, J= 8,5 'y, 1H), 9,10 (d, J
=3,6 'y, 1H). MS m/z (M+H): 233,2.

=z

| NH,
S Oo—
S14

S1-Ctagmsa 3: CuHTe3 MeTun-1-aMmmHoTHnEeHO [3,2-f] XMHONMH-2-kKap6okcunara (S1-4)
[00177] K pacteopy 6-6pomxuHonuH-5-kapGonutpuna (S1-3) (45,0 r, 193 mmonb) B meTaHone

(500 mn) gobaenanu metokcma Hatpus (20,8 r, 386 Mmonb) ¢ nocneaywwmnm oGaBneHneEM
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meTuntTuornukonaTta (30,7 r, 289,6 MmMOnb) nNpyM KOMHaTHOM TemnepaType. [1onyyeHHyro
peakuyMoHHyo cmechb nepemelumsanu npu 90°C B TeueHue 4 u. lNocne 3aBepLueHns peakynoHHYo
CMECb KOHLEHTPMPOBANN NPU NOHWKEHHOM AaBneHunn. MonyyeHHbI 0OCTaTok pa3daBnsnu BOAON
1 nepemeLwnBany B TedeHne 15 MUH Npu KOMHaTHOM Temnepartype, nocne yero obpasoBanochb
TBEpPAOE BELECTBO. TBEPAOE BELECTBO PUMbTPOBANMN M CYLUUNN C NOMYyYEHNEM YKa3aHHOrO B
3aronoBke coeanHeHust S1-4 (40 r, 80%) B Buae xenTtoro Teepgoro eeuwlecrea. 'H AMP (400
My, AMCO-ds) 3,84 (s, 3H), 7,09 (br s, 2H), 7,68 (dd, J= 4,2y, 8,5y, 1H), 8,03 (d, J= 8,9
Iy, 1H), 8,15 (d, J=8,9 'y, 1H), 8,93 (d, J= 3,5y, 1H), 9,12 (d, J = 8,5 'y, 1H). MS m/z (M+H):
259,0

Z | Br
N 0

S o—

S$1-6
S$1-Ctagus 4. Cunte3 Metun-1-6pomtureHo[3, 2-flxmHonuH-2-kap6okcunarta (S1-5)
[00178] K pacTtBOpy MeTun-1-ammnHoTMEHO[3,2-flxuHonun-2-kapbokcunarta (S1-4) (40 r, 154,8
MMOnb) B aueToHuTpune (1000 mn), no kannsam gobasnanu mpem-oytTnnHuTput (27,6 mn, 232
Mmonb) npu 0°C n nepemewmsann B TedeHne 1 4 npm 0°C. K nonyyeHHON CMeCU nopumsiMu
po6aensanun 6pomng megn (1) (41,5 r, 185,8 mmonk) npu 0°C 1 nepemeLmBani npu KOMHaTHOMN
Temnepartype B TeueHne 3 u. [ocne 3aBepLUeHnsT peakLMOHHYI0 cmecb pasbasnsanu sogon (3,0
n) n akctparnporanu 2% meTtaHonom B xnopodopme (3,0 n). OpraHMYecKknin Cnon CyLLInnm Hag,
6e3B0oAHbIM CynbdaToOM HATPUS U KOHLEHTPUPOBANN NPU NOHWKEHHOM JaBNEHNM C NONyYEHNEM
ykasaHHoro B 3aronoBke coeguHeHns S1-5 (20 r, 40%) B Buae 6GneaHO-XenToro TBEPAOro
Bewectsa. 'H AMP (400 MI'y, AMCO-ds) 6 3,93 (s, 3H), 7,77 (dd, J = 4,2 'y, 8,7 'y, 1H), 8,14
(d,J=9,0y, 1H),8,40 (d, J=9,0 'y, 1H), 9,02 (d, J = 3,71 'y, 1H), 10,10 (d, J= 8,8 'y, 1H). MS
m/z (M+H): 323,9.

BocHN \
/| HN
N\ O

N

S o—
S1-6

S1Cragusn  5: CuHtes  Metun-1{[(2R)-2-(mpem-6yTokcukap6oHMnammuHo)nponuny]
amuHo]tueHo[3,2-flxnHonuH-2-kap6okcunara (S1-6)

[00179] K pactBopy meTun-1-6pomtneHo[3, 2-flxuHonnH-2-kapbokcunaTa (S1-5) (14 r, 43,4
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MmMonb) B Tonyone (140 mn) go6aensnu kapboHat uesus (28,3 r, 86,9 mmonb) 1 (R)-TpeT-6yTun
1-amuHonponax-2-unkapbamar (11,3 r, 65,0 MmMOnb, NOMYYEHHbIN, KaKk ONMCaHO Ha Cxeme 2,
HWXKE) NPU KOMHAaTHON TeMnepaTtype 1 Aerasnposanu B TedeHne 15 muH. K nonyyeHHon cmecu
BINAP (2,7 r, 43 mmonb) n Pdx(dba); (3,9 r, 4,3 mmonb) aoGaBnsnyM npu KOMHATHOM
Temneparype n cHosa paerasuyposanu B TedeHue 10 muH. TonyyYeHHyo peakyMoHHY CMEeChb
nepemewmsanun npu 110°C B TeyeHme 16 4. [locne 3aBepLlEHUs peakyMOHHYIO CMeCb
drnbTpoBanu Yepes LenuT 1 NpoMbIBany 3TunayeTaTom 1 KOHUEHTPUPOBANMN NPU NOHMKEHHOM
pasneHun. [lonyyeHHOE HEOUULLEHHOe BELWEeCTBO Ouuwanm C MOMOLLbIO  KONMOHOYHOW
xpomaTorpadumm ¢ Nony4YeHnemM ykasaHHoro B 3aronoske coegumHeHns S1-6 (12 r, 66%) B Buge
Genosaroro TBepaoro Bewecrtea. 'H AMP (400 My, AMCO-ds): & 1,01 (d, J=6,5 'y, 3H), 1,34
(s, 9H), 3,12 (m, 2H), 3,63 (m, 1H), 3,88 (s, 3H), 6,55 (t, J=7,0 'y, 1H), 6,71 (br s, 1H), 7,70 (dd,
J=4,21y, 83y, 1H), 8,04 (d, J= 9,0 'y, 1H), 8,21 (d, J=9,0 'y, 1H), 8,94 (d, J=3,9 'y, 1H), 9,04
(d, J=8,3 My, 1H). MS m/z (M+H): 416,1.
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S1-Ctaguna 6: CuHrte3s Tpudtopauerara metun-1-[[(2R)-2-amuHonponun]amuHo]tneHo[3,2-
f]JxuHonunH-2-kap6okcunara (S1-7)

[00180] K pacTteopy meTun-1-[[(2R)-2-(mpem-0yTokcnkapBboHMnammuHo)nponmn]
aMnHo]tneHo[3,2-flxnHonuH-2-kapbokecnnara (S1-6) (11 r, 26,0 mmonb) B amuxnopmeTtaHe (120
M) aobaensann TPUGTOPYKCYCHyo kucroty (24,0 r, 211,8 mmone) npu 0°C. TMonyyeHHyro
peakUMOHHY0 cMecChb nepemelunsanu npu 25°C B TeueHue 2 J. lNocne 3aBepLlueHns peakynmoHHYo
CMECb  KOHLEHTPUpOBanM Npu  MOHWKEHHOM AaBNEHWM, COBMECTHO MEPErOHSANM C
aunxnopmetaHom (3 x 20 mn) ¢ NONy4YeHMEM yKa3aHHOro B 3aronoske coeanHenns S1-7 (9,0 r,
HeouueHHoe) B Buae bnegHo-xentoro Teepgoro sewecrtea. 'H AMP (400 My, AMCO-de): &
1,26 (d, J=6,2 'y, 3H), 3,16-3,19 (m, 1H), 3,36-3,49 (m, 2H), 3,92 (s, 3H), 6,39 (br s, 1H), 7,76
(dd, J=4,2 'y, 8,5y, 1H), 7,86 (br s, 2H), 8,09 (d, J= 9,0 'y, 1H), 8,27 (d, J= 9,0 I'y, 1H), 8,99
(d, J=4,2 Ty, 1H), 9,10 (d, J=8,5 "y, 1H). MS m/z (M+H): 316,1.
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S$1-8

S1-Cragna 7: Cwunrte3s (14R)-14-metun-20-tna-16,17,18-tpuasarteTpaumkriookrageka-
2(6),3(8),4,9(16),10,12-rexcaeH-15-oHa (S1-8)

[00181] K pacTtBopy TpudTOopaLeTaTHOM conu meTun-1-[[(2R)-2-
aMmunHonponun]aMmmHo]tneHo[3,2-fixuHonunn-2-kapbokemnara (S1-7) (9,0 r, 28,5 mmonb) B
mMeTaHone (640 mn) agobaensnu metokcup Hatpus (7,7 r, 142,7 MmMOnb) NpU KOMHAaTHON
Temneparype. Nony4yeHHyo peakynoHHyo cmechb nepemewmsanu npu 90°C B TeueHune 12 u.
MNMocne 3aBeplUEHNs PEaKUMOHHYID CMECb KOHLEHTPUPOBANM Mpu MOHWKEHHOM JaBneHUw.
Mony4yeHHbIn ocTaTok pa3baBnsanv BOAOW W NepemewmBany B TedyeHne 15 mMuH, B xoAe 4ero
obpasoBanocb TBEPAOE BELLECTBO. TBEPAOE BELWECTBO pUnbTPOBaANM 1 CyLUMNN NOA BaKyyMOM
C nosny4vyeHnem ykasaHHoro B 3arosioske coeamHeHns S1-8 (4,5, 55%) B Buae 3eneHoro TBepaoro
Bewectea. 'H AMP (400 MI'y, AMCO-dg): & 1,18 (d, J=6,7 'y, 3H), 3,46 (d, J=2,4Hz, 2H), 3,59-
3,61 (m, 1H), 7,06 (br s, 1H), 7,64 (dd, J= 4,2 'y, 8,5 'y, 1H), 7,94 (d, J=8,8 'y, 1H), 8,00 (br s,
1H), 8,09 (d, J= 8,9 'y, 1H), 8,89 (d, J= 4,0 'y, 1H), 9,15 (d, J=8,5 'y, 1H). MS m/z (M+H): 284,1.

$1-9

S1-Cragun 8: CuHTes an-mpem-6ytnn(20R)-20-meTun-21-okco-34-tna-26,27,28-
TpuasaTeTpauuknookrageka-8(12),9(14),10,15(26),16,18-rekcaeH-27,28-gukapbokcunara
(S1-9)

[00182] K pacTtBopy (14R)-14-meTnn-20-tna-16,17,18-tpnasaretTpayuknookrageka-
2(6),3(8),4,9(16),10,12-rekcaeH-15-oHa (S1-8) (4,5 1, 15,9 mmonb) B gnxnopmetane (100 mn) 4-
anmetunammHonupuamnt (0,5 r, 4,0 mmonb) n TpustTunamuH (5,5 mn, 39,7 mmonb) gobasnsanu npu
KOMHaTHOM Temnepartype. PeakynoHHyo cmecb nepemewmBanu B TeyeHue 10 MuH, 3aTem
pobasnsanu an-mpem-oytungukapoonar (15,5 mn, 67,5 Mmonb) npyn KOMHaTHOW TemnepaType u
nepemMellnBaHne npojormkann B TedeHue 4 4. [locne 3aBeplUeHMA peakuyMOHHYKD CMeChb
pasbaBnsann AWXNOPMETAHOM W MPOMbIBanM Boaon. OpraHMJeckuin Ccron Cylwmnu Hag
cynbaToM HaTpus, UNbTPOBANM W KOHUEHTPMPOBANWU MPU  MOHWKEHHOM  [aBrEHUMN.
MonyyeHHOe HEeOoYULLEHHOE BELECTBO OYMLLANM C MOMOLLBbI KOMOHOYHOW xpomartorpaduu ¢
NonyJYeHnem ykasaHHOro B 3aronoBke coeaunHeHus S1-9 (6,8 r, 88%) B Buae 6enoro TBEpAOro
Bewectea. MS m/z (M+H): 484,2.
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S1-Cragua 9: CuHrtes an-mpem-6ytnn-(20R)-20-meTnn-26-okcnago-21-okco-35-tna-27,28-
Avasa-26-a3oHunarteTpauukrookrageka-8(12),9(14),10,15(26),16,18-rekcaeH-27,28-
avkapo6okcunarta (S1-10)

[00183] K pacTteopy an-mpem-6ytun-(20R)-20-meTtun-21-okco-34-tna-26,27,28-
TprnasaTteTpayuknooktageka-8(12),9(14),10,15(26),16,18-rekcaen-27,28-gukapbokcnnara (S1-
9) (6,8, 14,0 mmonb) B guxnopmeTtaHe (200 mn) m-xnopnepokcnbeHsonHyto kucnoty (3,6 r, 21,0
MMonb) AoBaenann nopymsammu npu 0°C. MNMonyyeHHy0 peakUMoHHY0 CMeChb nepemMeLunBani npu
30°C B TeueHune 3 u. NMocne 3aBepLIEHNs PeaKkUMOHHYIO CMeCb pasbaBnsanu neasiHon BoAON n
3KCTparnpoBanu ¢ gnxnopmeTtaHom. Crnon guxnopmeTaHa npombiBanu pactBopom brnkapboHaTa
HaTpws, CyLUMNun Hag cynbaTtomM HaTpusi, PUnNbTPOBANN, N KOHLEHTPMPOBANN NPU NOHMKEHHOM
AasneHun. NMonyyeHHbIN OCTaTOK pacTmpanu ¢ AU3TUMOBbIM 3PMPOM C NOMyYEHNEM YKa3aHHOro
B 3aronoBke coeanHeHust S1-10 (6,5 r, 92%) B Buge 6neaHo-xenToro TBepAoro sewecresa. MS
m/z (M+H): 500,1.
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S1-Ctagusa 10: CuHrtes gu-mpem-6ytun-(20R)-16-xnop-20-meTun-21-okco-34-trna-26,27,28-
TpuasaTteTpaumknookrageka-8(13),9,11(16),14(26),15(17),18-rekcaeH-27,28-
aukap6okcunara (S1-11)

[00184] K pactBopy au-mpem-6ytun-(20R)-20-meTun-26-okcngo-21-okco-35-tma-27,28-
Ana3sa-26-a3oHnaTteTpaumknookrageka-8(12),9(14),10,15(26),16,18-rekcaen-27,28-
ankapbokennara (S1-10) (4,0 r, 8,0 mmonb) B aumeTtundopmammge (100 mn) okcanunxnopug
(1,03 mn, 12,0 mmonb) gobaensanu no kannsm npyu 0°C. TONyyYeHHYO pPeakLUMOHHYH CMEChb
nepemeLunBany npyu KOMHaTHOM TeMnepaType B TeYeHne 2 4. MNocne 3aBepLUeHNs peakLMOHHYIO
CMECb KOHLEHTPMPOBANN NPU NOHWKEHHOM AaBneHunn. MonyyeHHbI OCTaTok pa3taBnsnu BOAON
N nepemelnBani B TedeHne 5 MuH., B xoae yero obpasoBanoch TBEPAOE BELECTBO. TBEPAOE
BELLECTBO BbIAENANN NyTeM UNbTPOBAHUS U MNPOMbIBaANM NETPONenHbiM 3PUpoM C

NonyJYeHnem ykKasaHHOro B 3aronoske coeauHeHusi S1-11 (3,9 r, 93%) B Buae Genosartoro
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TBepaoro sewecrea. MS m/z (M+H): 518,1.

S 0O
NP 7 N
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S1-Cragusa 11: CuHTes (R)-3-xrnop-10-meTnn-9,10,11,12-retparnapo-8H-

[1,4]amasennHo[5',6':4,5]TneHo[3,2-f]lxnHonNuH-8-oHa (S1-12)

[00185] K pacrteopy au-mpem-6ytnn-(20R)-16-xnop-20-meTtunn-21-okco-34-tna-26,27,28-
TpnasateTpayuknooktageka-8(13),9,11(16),14(26),15(17),18-rekcaen-27,28-gukapbokcnnara
(81-11) (3,0 r, 5,8 mmonb) B guxnopmeTtaHe (30,0 mn) TpudTopykcycHyto kucnoty (3,3 r, 28,9
MMOJb) fob6aBnanm no kannsm npu 0°C. [onyyeHHyo peakLUMoHHY CMECb NepemMeLLnBani npu
KOMHaTHOW Temnepatype B TeueHune 2 4. [locne 3aBeplleHUs peakuyMOHHYH CMeCb
KOHLEHTPMPOBanu Npv NOHWXEHHOM JaBNEHNN 1 COBMECTHO NEPEroOHANN C ANXIOPMETAHOM TPU
pa3a. [ony4yeHHbIN OCTaTOK MOALLEenaynBany HacbIWEeHHbIM pacTBopom BukapboHaTa HaTpus
(pH~8), n o6pasoBbIBanoCh TBEPLO0E BELLECTBO. TBEPAOE BELLECTBO PUNBTPOBANM U CYLLUN C
nonyyeHnem ykasaHHoro B 3aronoske coeguHeHua S1-12 (1,8 r, 96%) B Buae entoro TBEpA0ro
Bewectsa. 'H AMP (400 MI'y, AMCO-de): 8 1,18 (d, J=6,7 'y, 3H), 3,44 (m, 2H), 3,59 (m, 1H),
7,07 (br s, 1H), 7,72 (d, J=8,9 'y, 1H), 7,89 (d, J=8,9 Iy, 1H), 8,10 (d, J=4,71 'y, 1H), 8,20 (d,
J=8,9 'y, 1H), 9,21 (d, J=8,9 'y, 1H). MS m/z (M+H): 318,2.
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Cxema 1B: AnbTepHaTUBHLIA cuHTE3 S1-8
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[00186] Pacteop coeanHeHusa S1-4 (200 r, 775 mmonb) B AM®A (7,75 n) oxnaxganu go 0 °C

B atmocchepe asota. NaH (37,2 r, 930 mmonb, 60% B MUHepanbHOM) Ao0aBnsanu nopunsimmn B
TeyeHne 0,5 4. Cmecb nepemewwmanu npy 0 °C B TeueHue pononHutTenbHoro 0,5 4 wu
coegunHeHne S2-6 (1855 r, 783 mmonb) gobaensanu nopumsmn B TeyeHne 0,5 u. lNocne
3aBeplleHns pobaeneHns aHanus TCX nokasan, 4YTO WUCXO4HOE BeLWecTBO ObiNno MnouTu
napacxogoaHo. MeaneHHo gobasnsanu Bogy (4 n) U cMecb nepemelnBani B TeveHne 10 MuH.
3arem gobasnsanu sogHyto HCI (4 L, 1 N) n cmecb nepemelunBan npu KOMHaTHON TeMneparype
B TeyeHne 1 4. Na,CO; gobaensnun ¢ gosegeHnem pH 8 n nonyyeHHoe TBeEpAOE BELLECTBO
cobupanun nytem ¢unbTpoBaHMS, NPOMbIBaNM BOAON M 3aTem pacteopsnm B DCM (2,0 n).
OpraHuyeckyto chasy oTaensnu, cywunu Hag 0e3BogHbIM  CynbhaTtom Hatpus U
KOoHUeHTpupoBanu. OctaTtok cycneHauposanu B atunauetate (2,0 n) B TeyeHne 1 4 u 3atem
cunbTpoBann. PunbTpaUNOHHBIN 0CaLOK CYLLUUNN MO BaKyyMOM C NONyYeHNEM CoeANHEHNS S1-
6 (196 r, BbIxoa 61%) B Buge 6enoro 1Bepgoro sewecrea. 'H AMP (400 MMy, AMCO-d6): & 1,01
(d, J=6,5 'y, 3H), 1,34 (s, 9H), 3,12 (m, 2H), 3,63 (m, 1H), 3,88 (s, 3H), 6,55 (t, J = 7,0 'y, 1H),

6,71 (br, 1H), 7,70 (dd, J= 4,2 'y, 8,3 'y, 1H), 8,04 (d, J= 9,0 My, 1H), 8,21 (d, J=9,0 'y, 1H),
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8,94 (d, J=3,9 'y, 1H), 9,04 (d, J=8,3 'y, 1H). MS m/z (M+H): 416,1.
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[00187] PactBop coeguHeHns S$1-6 (450 r, 1,08 monb) B DCM (5,4 n) oxnaxganu go 0 °C. TFA
(989, 8,67 monb) A06aBnsanm No Kannsam 1 peakUMoHHYH CMeCb NepemeLLmBani Npyu KOMHaTHON
Temnepartype B TedyeHne Houn. Cmech Bbinmeanu B BogHbIn NaHCO; (1,0 kr B 10,0 n HxO) ¢
nepemewmsaHnem. [ige cdasbl pasgensanu n BogHyro dasy akctparmposanun DCM. OpraHnueckne
dasbl 06beanHANM, nNpomMbiBanu BOAOW, Cywunu Haja ©0e3BOAHbIM CynbdaToM HaTpus U
KOHLIEHTpMUpOBann C nonyvyeHnem coeguHenuss S1-7 B Buage cBoboaHoro ocHoeaHus (330 r,
BbIxog 96%) B BuAe kopuyHeoro macna. 'H AMP (400 MI'y, AMCO-d6): & 1,07 (d, J = 6,4 I'Ly,
3H), 3,08 (m, 1H), 3,12 (m, 2H), 3,95 (s, 3H), 6,67 (t, J = 6,0 'y), 7,52 (m, 1H), 7,92 (d, 8,8 'Ly,
1H), 8,06 (d, 8,8 'y, 1H), 8,92 (m, 1H), 9,15 (d, J = 8,4 'y, 1H).
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[00188] K pacTtBOopy cBoG6ogHoro ocHoBaHust S1-7 (170 r, 0,54 monb) B meTaHone (9 n)
fo6aensanun meTtokeua Hatpus (29 1, 0,54 monb). PeaknoHHyo cMech nepemewunsanu npu 70 °C
B TEYEHME HOUM N 3aTeM KoHUeHTpupoanu. JobGasnsanu sogy (7,0 n) 1M NONyYEHHYO CMEChb
nepemewmsann B TevyeHne 20 MnH u cdunbtpoBann. OUNbTPALMOHHBIA 0CaA0K MPOMbIBAMNM
BOZOW, CyLUMNN NOA BakyymMOM U 3aTem cycneHguposanu B DCM (3,0 n) B TeyeHne 1 u. Cmecb
dunbTpoBann n UNbTPaALUMOHHbIN 0cafok npombiBann DCM u cywmnu noj BakyymMOM C
nonyyeHnem coeaunHenns S1-8 (274 r, eoixog 90%) B BUAE XENTOro TBEPLOro Bewecrea. 'H
AMP (400 MI'y, AMCO-de): © 1,18 (d, J=6,7 'y, 3H), 3,46 (d, J=2,4Hz, 2H), 3,59-3,61 (m, 1H),
7,06 (brs, 1H), 7,64 (dd, J= 4,2 I'y, 8,5 'y, 1H), 7,94 (d, J=8,8 'y, 1H), 8,00 (br s, 1H), 8,09 (d,
J=8,9 Iy, 1H), 8,89 (d, J= 4,0 'y, 1H), 9,15 (d, J=8,5 'y, 1H). MS m/z (M+H): 284,1.
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Cxema 2A
NHBoc
HO~NHBoc — = WMsON\NHBoc Ny NHBoc HNT
_ S2-cragmusa 1 = S2-crapusn 2 = S2cragun 3 =
S2-1 S2-2 S2-3 S2-4
NHBoc

MsO™ >
S2-2

S2-Cragua 1: Cunrte3 (R)-2-(mpem-6yTokcukapb6oHMNaMmuHo)nponunmMmeTaHcynbdoHaTa
(S2-2)

[00189] K nepemewmsaemomy pacrteopy (R)-mpem-6yTunn-1-rugpokcunponan-2-nnkapbamara
(S2-1) (10,0 r, 57 mmonb) B guxnopmetaHe (100 mn), TpuatunammH (8,65 r, 86 Mmonb) u
MeTaHCYNbMOHUNXITOPWUS, PACTBOPEHHLIN B AuxnopmMeTaHe (5 mn, 63 mmonb), go6aensanu no
kannam npu 0 °C. Tony4YeHHbI pacTBOP NEpPEMELLNBANM B TEYEHUE 2 Y NOCHE YEro PeakLNOHHYHO
CMeCb pasgensanu mexagy auxnopmertaHom (200 mn) n Bogon (100 mn). OpraHnyeckyto chasy
npombiBanu 0,1M pacteopom HCI (50 mn), pactBopom GukapGoHaTa HaTpus (50 mn) n conesbim
pactBopom (50 mn). OpraHuyeckuin Criom Cywmnu Hag Oe3BOAHbIM CynbdaToM HaTpus W
KOHLEHTPMUPOBANM MpU MOHWKEHHOM J[aBMEHWM C MONMYyYEHMEM YKA3aHHOrO B 3aronoBKe
coeanHeHns S2-2 (12 r, 83%) B Buae cBeTno-xentoro Teepgoro sewecrea. 'H AMP (400 My,
AMCO-ds) 6 1,06 (d, J = 6,6 'y, 3H), 1,37 (s, 9H), 3,15 (s, 3H), 3,73 (m, 1H), 4,03 (d, J = 5,8 I'y,
2H), 6,92 (d, J=7,6 'y, 1H).

N3 /\/NHBoc

S$2-3

S2-Ctagmsa 2: CuHTtes (S)-mpem-6yTun-1-asmgonponaH-2-urnkap6amara (S2-3)

[00190] K pactBopy (R)-2-(mpem-6yTokcukapboHunaMmmHo)nponmnmeTaHcynbgoHaTa (S2-2)
(12 r, 47 mmonb) B gumetuncynbdokenae (75,0 mn), megneHHo gobasnsanu asma Hatpus (3,7,
57 MMOnb) NP KOMHaTHOW TeMmnepatype. [onyyeHHyo cMechb HarpeBann 4o 45 °C B TeueHune
24 yacoB. PeakUMOHHYIO CMEeCb 3aTeM pasgensann Mexay auxnopmetaHom (200 mn) n neasiHon
Bogon (100 mn). OpraHnyeckuin cnon cywunn Hag ©0e3BOAHbIM CynbdhaToM HaTpusi U
KOHLIEHTPMPOBaNM MpPU MOHWKEHHOM JaBMEHUN C MOMyYEHNMEM YKa3aHHOrO B 3aronoBke
coeamnHeHns S2-3 (6,0 r, 64%) B Buae ceetno-xenrtoro macna. 'H AMP (400 My, AMCO-dg) &
1,02 (d, J= 6,0y, 3H), 1,37 (s, 9H), 3,20 (d, J = 6,0 'y, 2H), 3,64 (m, 1H), 6,84 (br s, 1H).
HZN/\:/NHBOC
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S2-4

S2-Ctagusa 3: CuHrte3s (R)-mpem-6yTun-1-ammHonponaH-2-unkap6amara (S2-4)

[00191] K nepemewwmBaemomy pacteopy (S)-mpem-0ytun-1-a3ugonponaH-2-unkapbamara
(S2-3) (6,0 r, 30 mmonb) B aTunauetate (50,0 mn) gobaensnn 10% Pd/C (2,3 r). PeakynoHHyto
CMeCb nepemewmBann B atmocdepe Bogopoda (1 atm) B TeuyeHme 15 4 npu KOMHAaTHOW
Temnepatype. PeakunoHHylo cmecb uUnbTpOBanNu 4Yepes LUenuT, UenuT npoMmbiBanu
sTunagetatom 1M OuUnbTpaT KOHLUEHTPUPOBANN MpU MOHWKEHHOM JaBfEHUN C MNOMyYeHUeMm
yKasaHHOro B 3aronoBke coefuHeHns S2-4 (4,8 r, 92%) B Buae GnepgHO-XKeNTOro TBEPAOro
Bewectea. 'H AMP (400 MI'y, AMCO-ds) 6 0,95 (d, J = 6,6 'y, 3H), 1,36 (s, 9H), 2,49 (m, 2H),
3,32 (m, 1H), 6,49 (br s, 1H).

Cxema 2B
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[00192] Pacteop (R)-amuHonponan-1-ona (100 r, 1,33 monb) B meTtaHone (1,0 n) oxnaxganu
80 0 °C. Jo6aensann TEA (278 mn, 2,0 monb) 1 Boc,O (320, 1,47 monb). PeakynMoHHy0 CMecChb
HarpeBanu A0 KOMHaTHOM TemnepaTypbl W nepemewmBanu B TeyeHne 1 4. Cmecb
KOHUEHTpMpoBanu n octatok pacrteopsnn B DCM (1,0 n). MonyyYeHHbIn pacTBOp NPOMbIBanM
HacbiweHHbIM BogHbiM NH4Cl. BopgHyto dcasy nosTopHO 3kcTparmposanu DCM (0,2 n).
OpraHuyeckue ¢asbl 06beanHANKN, NPOMbIBanuM HacblWeHHbIM BOAHbIM NH4Cl, cywmnn Hag
0e3BOAHBIM CyNnbMaToM HaTpPUs U KOHLUEHTPUPOBANM C NONMyYEHNEM CoeauHeHust S2-1 B Buge
BA3koro macna (240 r), KOTopoe MCNONb3oBanu Ha cneaywuwen cragmm 6e3 LONONHUTENBHON
OUUCTKM.

[00193] Pacrteop mmngasona (562 r, 8,26 mons) B DCM (5,5 n) oxnaxaanu go 0 °C. K
yKasaHHOMY pacTBopy Ao0aensnu pacteop TmoHunxnopuga (180 mn, 2,48 monb) B8 DCM (1,9 n)
no kannsm B TedyeHne 0,5 u. Oxnaxpawowyro GaH yaansnm U CMeCb NepemMeluMBany npu

KOMHaTHOM TemnepaType B TeyeHne 1 4. Cmecb oxnaxaanu 4o -10 °C n pactBop COefNHEHNS



120

S$2-1 (nony4eHHbIn co ctagum Beiwe) B DCM (2,6 n) gobasnsany no kannsam. OxnaxkgaroLLyto
GaHIo yaansanm u peakuynoHHyt0 CMeCb NepeMeLLMBani Npu KOMHaTHOW TeMnepaType B TeYeHne
10 muH. JdoGaensnn BOAHYHO NMMOHHYIO kucnoty (7,2 n, 10%) u nOnMyyYeHHyr CMeChb
nepemewmsann B tedyeHne 15 muH. OpraHunyeckyo a3y OTAEenAnn, NpombiBany CONEBbIM
pactBopom (10 n), cywwmnu Hag 6e3BOAHbIM CynbaTOM HaTpPUS U KOHUEHTpUpoBanu ¢
nonyvyeHnem coeguHeHua S2-5 B Buge CMECU ANacTEpPEOMEPOB, KOTOPOE MCMNONb3oBanu Ha
cnepyowen cragun 6e3 gononHuTenoHon ounctkn. 'H AMP (400 My, AMCO-d6) 6 1,29 (d, J =
6,4 'y, 1,6H), 1,50 (d, J = 6,0 'y, 1,5H), 1,53 (s, 9H), 4,06 (m, 0,5H), 4,31 (m, 1H), 4,68 (t, J =
9,6 'y, 0,5H), 4,79 (t, J = 9,2 'y, 0,5H), 5,02 (m, 0,5H).

(I)I NaIO4 O\\ //O
S RUCl; (0.05% MOb) >s?
Q" "NBoc Q  NBoc
[(R) \—/»fR)
S2-5 $2-6

[00194] K pactBopy HeouuweHHoro coeguHeHus S2-5 (320 r) B auyetoHuTtpune (5,0 n)
pobaenanu RuCls (150 mr, 0,725 mmonb) ¢ nocnegyowmm godasneHnem pacrteopa NalO4 (310
r, 1,45 monb) B Boge (3,3 n). PeakymoHHy0 cmecb NnepemMeLLmBany Npyu KOMHaTHON TemnepaType
B TeuyeHne 40 MnH n 3atem pasbasnsanu nytem aobaeneHus DCM (5,0 n) n BogB (5,0 n).
OpraHudeckyto hasy oTAENANN, NPOMbIBANu CONeBbiM PaCTBOPOM, CyLUMNM Hag Ge3BOogHbIM
cynbdaTtoM HaTpus N KOHLUEHTpMpOBannM C nonyyeHmem coeauHeHmss S2-6 (218 r) B Buge
KopuyHeBoro TBepaoro sewecraa. '"H AMP (400 MI'y, AMCO-d6) 6 1,51 (d, J = 6,4 'y, 3H), 1,56
(s, 9H), 4,20 (dd, J=9,2 Ty, 6,4 'y, 1H), 4,42 (m, 1H), 4,67 (dd, J = 8,8 'y, 6,0 'y, 1H).

NH
'lI//OH

INT-1

CuHres (S)-3-xnop-10-(rmapokcumeTnn)-9,10,11,12-rerparngpo-8H-
[1,4]anasenunHo[5',6':4,5]TneHo[3,2-f]lxnHonuH-8-oHa (INT-1)

[00195] VYkasaHHOe B 3aronoBke COeANHEHNE CUHTE3MPOBAany aHanormyHbim obpasom, kak (R)-
3-xnop-10-metun-9,10,11,12-tetparngpo-8H-[1,4]anasenuHo[5',6":4,5]tneHo[3, 2-fxnHonnH-8-oH
(81-12), 3ameHsd (S)-mpem-6yTun-4-(ammHoMeTN)-2,2-4UMETUNOKCA3ONNA NH-3-

kapbokcunaTtom (R)-mpem-0ytnn-(1-ammHonponaH-2-un)kapdamar. 3TO NPUBENO B NOMYYEHUIO
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yKkasaHHoro B 3aronoske coeguHeHus INT-1. Cm. Anderson, D.; Meyers, M. et al. Bioorganic &
Medicinal Chemistry Letters 19 (2009) 4878-4881.

Pd,(dba)s, LIHMDS,
N~ Boc 2-(auumknorexcun(ochumo)oneHmt

N, i

c” 7 Boc THF
S$1-11 INT-2
CuHres (R)-mpem-6yTun-3-ammHo-10-metun-8-okco-10,11-gurnapo-8H-

[1,4]avna3enunHo[5',6':4,5]TneHo[3,2-f]lxnHonunH-12(9H)-kap6okcunara (INT-2)

[00196] PactBop (R)-an-mpem-6ytnn-3-xnop-10-metun-8-okco-10,11-aurngpo-8H-
[1,4]avasenunHo-[5',6"4,5]TneHo[3,2-f]xnHonnH-9,12-ankapbokcunara (S1-11) (400 wmr, 0,7
mmonb) B THF  obGpabGatbiBann  Pdx(dba); (76 wmr, 0,07 wmMmomb) un  2-
(anymknorekcundocdhnHo)bndeHnnom (65 mr, 0,18 mMMonb) B repMeTUYHON NPOOUpKe.
MonyyeHHbIn pacTBOpP HEAONrO AerasvpoBany NyTeM MPUMEHEHUS Bakyyma W 3aTem TPWKAbI
npogyeanu asotom. 3atem rekcametungucnnasng nutmus (1,0 M 8 THF) (1,9 mn, 1,9 mmonb)
LOBaBnsAnNM npu KOMHaTHOM Temneparype. PeakynoHHyto cmecb nepemelumsanu npu 65 °C B
TeyeHue 1 4. lMocne 3aBepLIeHNs peakUMOoHHY CMecChb racunu negsHon sogon (10,0 mn), m
akcTparnposanu atunaugetatom (3 x 15 mn). O6befUHEHHbIE OPraHNYeCcKne Crou CyLnunn Hag
6e3BOAHbIM CynbdaToM HATPUS 1 KOHLEHTPUPOBANM NPY NOHMKEHHOM AaBneHun. MonyyeHHoe
HEeOUMLLIEHHOE BELLECTBO OYMLLANMN C NOMOLLBIO XpomaTorpadun Ha cunukarene ¢ nony4yeHmem
yKkasaHHoro B 3aronoBke coeaumHeHns INT-2 (180 wmr, 58%) B Buae KOPUYHEBOro TBEPAOro
Bewectea. MS m/z (M+H): 399,1.

TFA

DCM

INT-2 INT-3

CuHres (R)-3-amnHo-10-meTnn-9,10,11,12-rerparngpo-8H-
[1,4]anasenunHo[5',6':4,5]TneHo[3,2-f]lxnHonuH-8-oHa (INT-3)

[00197] (R)-mpem-6yTtnn-3-amuHo-10-meTnn-8-okco-10,11-aurugpo-8H-
[1,4]anasennHol[5',6":4,5]tneHo[3,2-fxnHonnH-12(9H)-kapbokcunat (INT-2) (8,0 mr, 0,02 mmonb)
pactBopsnu B auxnopmertaHe (1 mn) v nepemewmBany npu KOMHaTtHOW TemnepaTtype. K
yKasaHHOMYy pacTtBopy Aobasnsanu TpudTopykcycHyto kucnoty (0,5 mn, 6,49 mmonb).

PeakUMoOHHYI0 CMEeCb NMepemeLlVBany nNpyu KOMHATHON TeMnepaType B TEYEHWe OAHOro vaca
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nocne 4Yero neTyyne BeLecTBa yAansnu npy NOHWKEHHOM AaBneHun. MonyyeHHbIn OCcTaTok
NMOBTOPHO PacTBOPSNM B AMXMOPMETaHE, KOHLUEHTPUPOBANM Ha cunvkarene u ouyvwanu c
nomMoLbio xpomartorpadum Ha cunukarene (8:1 MeOH/NH,OH B auxnopmetaHe (0-10%) c
nonyvyeHnem ykasaHHoro B 3aronoske coeanHeHnsa INT-3 (4,0 mr, 67% Bbixoa). MS: m/z 299,0
(M+H) "H AMP (400 MI'y, AMCO-dg): & 9,01 (d, 1H), 8,04 (d, 1H), 7,88 (d, 1H), 6,96 (d, 1H), 6,45
(m, 1H), 3,68 (m, 2H), 3,52 (m, 1H), 1,36 (d, 3H).

POBr;
JIM®A Br
$1-10 INT-4
CuHTe3s (R)-an-mpem-6yTnn-3-6pom-10-metTun-8-okco-10,11-gurngpo-8H-

[1,4]ana3enuHol[5',6":4,5]TueHo[3,2-f]xnHonunH-9,12-aukap6okcunara (INT-4)

[00198] K pactBopy (R)-9,12-6uc(mpem-6ytokcukapboHun)-10-meTnn-8-okco-9,10,11,12-
TeTparnapo-8H-[1,4]anasennHo[5',6'":4,5]tneHo[3,2-flxuHonuH-4-okenga (81-10) (2,5 r, 5,0
MMOnb) B gumeTtundopmamuae (70,0 mn) nopymamu gobasnsnm okcndpomug cdocdopa (2,15,
7,5 mmonb) npu 0 °C. TNonyyYeHHY0 peakuUOHHYH0 CMEChb NepemeluMBany nNpu KOMHAaTHOW
Temnepatype B TeuyeHne 2 4. [locne 3aBeplleHUs] peakuun peakuMoHHYH CMEeChb
KOHLEHTPUPOBANU MNpu MOHWKEHHOM AaBneHuun. MonyyeHHbIn ocTaTok pasbaBnsnum BOAON U
nepemeLunBani B Te4eHne 5 MvuH, n 06pasoBbiBanoch TBEPAOE BEWECTBO. [TonyyeHHoe TBEpA0e
BELLeCTBO hUNbTPOBaNM 1 NpOMbIBanN NeTPOnenHbiM 3PUPOM C MONYYEHNEM YyKa3aHHOMO B
saronoeke coegunHeHns INT-4 (2,4 r, 78%) B Buge Genosatoro TBepAoro eewlecrea. MIS m/z
(M+H): 562,1.

INT-4 INT-5

CuHres (R)-3-6pom-10-meTnn-9,10,11,12-retparngpo-8H-
[1,4]anasenunHo[5',6':4,5]TneHo[3,2-f]lxnHonuH-8-oHa (INT-5)

[00199] K pacTeopy (R)-an-mpem-0yTtun-3-6pom-10-meTtun-8-okco-10,11-aurugpo-8H-
[1,4]avasennHol[5',6":4,5]TneHo[3,2-flxnHonnH-9,12-gukapdbokcnnara (INT-4) (1,4 r, 2,5 mmonb) B
anxnopmeTtaHe (90,0 mn) pgoGaBnsanu no Kannsm TPUTOPYKCYCHyo kncrnoty (36,0 mn, 12,4
Mmonb) npn 0 °C. TIONyYeHHYIO pPeakUMOHHYKD CMECb nepemMelmBann npu KOMHAaTHOM

Temnepatype B TeyeHne 2 4. [locrne 3aBeplleHVs] peakuMn peakuMOHHYK CMeCb
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KOHLEHTPMPOBanNu npu MNOHWKEHHOM JaBNEeHUM W TPWKAbl COBMECTHO MNEPEroHsAnn ¢
AnxnopmetaHoMm. [onyyeHHOe HeOuULEHHOe TBEPAOE BELLECTBO pasbaBnsanu HacblWeHHbIM
pacTteBopom GukapboHaTa HaTpus npn 0 °C g0 pH~8 n nepemewunsanm B TeyeHne 10 muH. B xoae
aToro obpasoBanocb TBEpPAOE BELLECTBO. TBepAOe BelecTBO unbTpoBanyu U cywunum c
nonyvyeHnem ykasaHHoro B 3aronoeke coeguHeHus INT-5 (830 mr, 88%) B BUAE XenToro
TBepaoro Bewecraa. 'H AMP (400 My, AMCO-de): & 1,18 (d, J = 6,7 I'y, 3H), 3,44 (s, 2H), 3,60
(brs, 1H), 7,05 (br s, 1H), 7,81 (d, J = 8,9 'y, 1H), 7,90 (d, J = 8,9 'y, 1H), 8,06 (d, J=3,16 'y,
1H), 8,19 (d, J=8,9 'y, 1H), 9,10 (d, J = 8,9 'y, 1H). MS m/z (M+H): 362,0.

S @) S O
VYkcycHas kucnota/soaa (3:1)
// > / NH
| HN HN “,
cl F v MHKPOBOJIHBI HO &
$1-12 INT-6
CuHTe3s (R)-3-rmgpokcu-10-metun-9,10,11,12-retparngpo-8H-[1,4]anasenmHo-

[5',6':4,5]tneHo[3,2-f]xuHonNnH-8-0Ha (INT-6)

[00200] B 10 mn mwukposonHosom Buane (R)-3-xnop-10-metnn-9,10,11,12-teTparnapo-8H-
[1,4]anasennHo[5',6":4,5]TneHo[3,2-f]xmHonnH-8-0H, cMHTE3npoBaHHbI Ha Cxeme 1A (S1-12) (0,1
r, 0,315 mmonb), cycneHamposanu B 3 MN NeasiHON yKCycHon kucnotel ¢ 1 mn H2O. Buany
repmeTuanposanu n odnyyanu npu 130 °C B TeueHne 3 4 B MUKPOBOITHOBOM peakTope Biotage
Explorer. PeakunMOHHYH0 CMecCb oxnaxaanu, o0pasoBaBLUMACA OCAAOK BbIAENANM MNyTEM
bnNbTPOBaHNSA, NpombiBany 3 pasa BOAOW M CyLWIMNM NOA BbICOKMM Bakyymom. dunbTpar
KOHLeHTpupoBanu Ha cunukarene wu xpomatorpacgpuposann ¢ 8:1 MeOH/NH,OH B
anxnopmeTtaHe (0-10%).0Ocaaok u NPOAYKT, BbIAENEHHbIN Xpomatorpachuen, obbesuHsann ¢
nonyvyeHnem ykasaHHoro B 3aronoeke coeaunHeHuns INT-6 (0,080 r, 0,267 mmonb, 85 % Bbixoa) B

BMAE XEeNToro nopoLuka.

S 0
> Y, NH AcOH, H,0
Cl A | HN\)"'”
S1-12 INT-6
KpynHomacwTabHbIn CUHTE3 (R)-3-rmgpokcu-10-metnn-9,10,11,12-rerparngpo-8H-

[1,4]anasenunHo-[5',6":4,5]tneHo[3,2-f]lxuHonunH-8-oHa (INT-6)
[00201] (R)-3-xnop-10-meTun-9,10,11,12-TeTparngpo-8H-[1,4]anasennHo[5',6":4,5]TneHo[3,2-

flxnHonuKH-8-0H (81-12, 40 1, 0,126 monb) cycnenauposanu B 300 Mn negsHON YKCYCHOWM KUCNOTbI
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¢ 100 mn H2O. Cmecb nepemewmsanu npu 110 °C B TeueHne 4 4, 3atem oxnaxganum wu
KOHUeHTpupoBanu gocyxa. 'mgpokena ammonuns (28-30% BoagH) (200 mn) gobasnsnu Kk octaTtky
N MONyYEHHYIO CMeCb nepemMewwmBanu npu KT B TeuyeHne 30 MWH, 3aTeM UNbTPOBAn.
PuUnbTPaLMOHHbIN 0CaA 0K NPOMbIBaNN BOAON W CYLUAMW NOA BaKyyMOM. HEOUMLLEHHbIN NPOAYKT
cycneHguposann B 3Tunadetare (350 mn) B TeueHne 1 4, 3atem dunbTpoOBanu.
OUnbTPaLMOHHBIN OCaA 0K CYLLUWIN NOA BaKyyMOM € nonyyeHnem INT-6 B BUAE XKENTOro TBEPLOro
Bewecrtsa (33, 87,6%). '"H AMP (400 MI'y, AMCO-de): 8 1,16 (d, J = 6,8 ', 3H), 3,40 (br, 2H),
3,56 (br, 1H), 6,61 (d, J = 10,0 'y, 1H), 6,88 (br, 1H), 7,44 (d, J = 8,8Hz, 1H), 7,94 (d, J = 8,8Hz,
1H), 8,12 (d, J = 4,0Hz, 1H), 8,81 (d, J = 10Hz, 1H) 11,99 (br, 1H). MS m/z (M+H): 300,1.

S 0
" Y/ NH NaHS _
cl /N \) JIMOA
S$1-12 INT-7
CuHTe3s ((R)-3-mepkanto-10-meTun-9,10,11,12-rerparngpo-8H-

[1,4]ana3enunHo[5',6':4,5]TneHo[3,2-f]lxmHonuH-8-oHa (INT-7)
[00202] K pactBopy S$1-12 (150 mr, 0,5 mmonb) B gumetundopmamuge (2,0 mn), gobasnsanm
rmapocynbcdug Hatpusa (30% macc/o6, 52,9 wmr, 0,9 mMmonb) npu KOMHATHOW Temnepatype.
[MonyyeHHy0 peakunoHHyo cmecb nepemewmBann npu 100 °C B Teuenme 5 u. [locne
3aBepLUEHN peaKUMOHHYD cMecb racunu Bogon u nogkucnsanu 1N HCI (pH~2), nocne yero
obpasoBanoch TBEPAOE BELLECTBO. TBEPAOE BELWECTBO PUNbTPOBANM M CYLLUMIN NOA BaKyyMOM
C nony4vyeHnem ykasaHHoro B 3aronoske coeauHeHus INT-7 (100 mr, 55%) B BUae xenToro
TBepaoro Bewectea. 'H AMP (400 My, AMCO-dg): 8 1,16 (d, J=6,6 'y, 3H), 3,39 (brs, 2H), 3,56
(brs, 1H), 6,91 (br s, 1H), 7,36 (d, J=9,3 'y, 1H), 7,72 (d, J=8,9 'y, 1H), 8,04 (d, J=8,9 'y, 1H),
8,07 (br s, 1H), 8,66 (d, J=9,4 'y, 1H), 13,87 (br s, 1H). MS m/z (M+H): 316,2.
DO ¢
BN B

NN 28%s H,O0 N

| |
Z =
T\C' TEA, THF T\NHz

)O O )O )

INT-8

CuHTe3 3TUn-4-aMmHo-2-(MeTUNTUO )NMpMMNAnH-5-kapbokcunara (INT-8)

[00203] B 15 mn Buane 3Tun-4-xnop-2-(MeTunTuo)nupumngnH-5-kapbokeunat (1,00 r, 4,30

Mmonb) pacteopsnu B THF (10 mn) n gobasnanu TpuatunamuH (2,00 mn, 14,35 mmone), ¢
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nocneaywowmm gobasneHnem ammmnaka (2 mn, 4,30 mmonb). Mony4yeHHY CMeChb NepemMeLLBanm
B TEYEHME HOUM MpU KOMHAaTHOW TemnepaTtype. [locne 3aBeplleHUs peakyun pacTBOPUTENU
BbiMapuBan N HEOUULLEHHYIO CMECh OYULLANN C NOMOLLbIO XpomaTtorpadum Ha cunukarene, ¢
ucrnono3osaHnem rekcaH/atunaugetar (0-40%) kak a3neHTa C MONyYeHMEM YKa3aHHOro B
3aronoeke coeguHeHus INT-8 (0,72 r, 3,38 mmonb, 79% Bbixo4) B BUi e TBEPALOro BewlecTea. 'H
AMP (400 My, AMCO-d6): & 8,55 (s, 1H), 8,02 (br s, 1H), 7,64 (br s, 1H), 4,24 (q, 2H), 2,44 (s,
3H), 1,27 (t, 3H).

Cxema 3
| | | |
_N _N _N _N
ot L 1 L 1
N> 0 0 0 0
i | 1 X
N)QN KzCO3, NI \N NI \ NH3 N| \N N| AN
F)I\/kF $3-cramus 1 FMF FPONZNF  S3-cramms 2 HzNJ\/\F HzN)\N/ F

S3-1 $3-2a $3-2b S3-3a $3-3b

I I
N N

LT L

F \N/\/OH )O\ 0
Z

NN - | |
| = P
F)\/\F 114',ZII/IOKC3H F)\)\F F N F
-78°Cm0 k1
S$3-1 S3-2a S3-2b

CuHres 2-((4,6-aucdropnupummnant-2-un)okcu)-N,N-gumermnataHamuna (S3-2a) n 2-((2,6-
ancdTopnupumunant-4-un)okcun)-N,N-gumetTunaranamuna (S3-2b)

[00204] B kpyrnogoHHon konbe emkocTbio 20 mn pactesopsanu 2,4,6-tpudtopnupummamnH (S3-
1) (0,370 mn, 4,48 mmonb) B TeTparngpodypaHe (8 mn) ¢ nonyyeHnem 6eCLBETHOrO pacTeopa.
HoGasnsanu 2-(aumeTnnammHo)atanon (0,450 mn, 4,48 mmonb) npu-78 °C 1 peakuyNoHHYI CMeCh
Harpesanu A0 KOMHATHON TeMnepaTtypbl U nepemewmsanu B TeyeHne 1 4. Nocne 3aBepLueHus
peakUMOHHYIO CMEeCb KOHLEHTpUpOBanM Ha cunukarene u xpomarorpacdpuposann c 8:1
MeOH/NH40H B pauxnopmetaHe (0-10%). dpakuuum, coaepxawme npoaykT, cobupann u
KOHLUEHTPMPOBANM C NONyYEHNEM yKa3aHHbIX B 3aronoBke coeauHeHun (S3-2a) (0,500 r, 2,462
MMOnb, 55 % Bbixog) 1 (S3-2b) (0,045, 0,224 mmonb, 5 % BbIX0Z) B BUAE HEPA3L,ENMMON CMECH.

YKasaHHyro CMECh 1ncnonb3oBanun Kak €CTb B nNocneayrwmnx cragunsax.
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I
| N

I
UL L
N)§N N MeOH NN
I I)j\ 0 I
F)\/\F F)\N/ F 0°%C FJ\%NH

S83-2a S$3-2b S3-3a
CuHTes 2-(2-(aMmeTnNnaMmmnHo)3Tokcun)-6-cpropnupmummuanH-4-ammHa (S3-3a)

[00205] 7N ammmnak B MeOH (0,352 mn, 2,461 mmonb) pgobasnsnu k pacteopy 2-((4,6-

andropnmpnmunamnH-2-un)oken)-N,N-gumetnnataHamuna (S3-2a) (0,5 r, 2,461 mmonb) n 2-((2,6-

y

2

andropnmpnmunaunH-4-un)oken)-N,N-gumetnnataHamuna (S3-2b) (0,045 r, 0,221 mmonb) B
meTaHone (3 mn). PeakynoHHyto cmech 3atem Harpesanu go 70 °C. Yepes 30 MuH HarpeBaHus
ob6pasoBancs 6enbiii 0cagok. PeakUynoHHY0 CMeCb oxnaxaanu, pasdaensanm ¢ AuxnopmMeTaHoM
N NPOMbIBanNM HacbIWEHHbIM pacTBOpoM OukapboHaTta HaTpusi (BogH.). OpraHnMYeckuin crnom
OTAENANN W BOAHBIA CMOW 3KCTparupoBanu 3 AOMNOMHUTENbHbIX pasa AWNXITOPMETAHOM.
OGbeANHEHHbIE OpraHUYeckne Crnou CyLuMnu Hajg CynbaToM HATPUsi U KOHLUEHTpUpoBanu C
nonyyeHuem 6enoro TBEPAOro BeLeCTBa, KOTOPOE NePEKPUCTANNM30BLIBaNM U3 aTunagertara u

renTaHa ¢ nonyYeHMem ykasaHHOro B 3aronoBke coegunHeHus S3-3a (0,246 r, 1,230 mmonb, 50

% BbIXOA).
T\ T
F (@] (@]
|
F)\/kp FJ\ANHZ F”N” “NH,
S3-1 INT-9a INT-9b

CuHres 6-pTop-2-(okcetaH-3-unokcu)nupummamnH-4-amuna (INT-9a) n 4-prop-6-(okceraH-
3-unokcu)nupnmmamnH-2-ammHa (INT-9b)

[00206] VYkasaHHOe B 3aronoBke COeAWHEHUE CUHTE3NPOBANM aHanornyHelM obpasom, Kak 2-
(2-(anmeTnNammHO)3ToKCK)-6-hTopnupmmnanH-4-ammH (S3-3a), 3ameHAs okceTaH-3-ornom 2-
(aumeTnnamnHo)aTaHosn. PeakynoHHyto cmecb HarpeBanu Ao 45 °C 1 NpoAyKT BbIAENSNN C
MOMOLLBIO XpoMaTorpadumm Ha cunukarene ¢ NonyvYeHNeEM yKasaHHOro B 3arofoBke COefNHEeHUs
INT-9a (0,266 r, 1,437 mmonb, 62 % BbIxog). Hebonblioe konnuectBo 4-hTop-6-(OKCceTaH-3-

unnokem)nnpummnamnH-2-ammHa (INT-9b) Takke Bbigensnu B Buae noGOUYHOrO NPoAYKTAa.
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|
N

SN

.
A A

N™ N > N™ N
| |
A A,
S3-1 INT-10

CuHres (pay)-6-dprop-2-((1-meTunnunepmnamnH-3-un)okcn)nupmmmamnH-4-amuna (INT-10)
[00207] VYkasaHHOe B 3aronoBke COeAWHEHUE CUHTE3UPOBany aHanornyHeiM obpasom, Kak 2-
(2-(aMeTNNamMmmnHO)3TOKCK)-6-hbTopnupMMnanH-4-amuH (S3-3a) 3ameHas 1-metTunnunepunanH-3-
OroM 2-(AMMEeTUNamMnHO)3TaHoN. PeakynoHHyo cmech Harpesanu 40 45 °C n npoayKT Bblgensanm
C MOMOLLbID XpomaTorpacdum Ha cunukarene, C NOMy4YeHUEM YKa3aHHOrO B 3aronoBke
coeamnHenns INT-10 (20 mr, 41% Bbixoa) B Buge 6ecyeTHoro macna. MS m/z (M+H): 227,0.

s
{

J

A

.
A

N N > N N

I |
FJ\AF FJ\ANH2
S3-1 INT-11

CuHTe3s 6-¢pTop-2-(2-(4-meTunnunepasuH-1-un)atokcu)nupumuamH-4-amumna (INT-11)
[00208] VYkasaHHOe B 3aronoBke COeAWHEHUE CUHTE3NPOBaNy aHanornyHelM obpasom, Kak 2-
(2-(aMeTNNamMmHO)3TOKCK)-6-hTopPNNPUMNL NH-4-amuH (S3-3a), 3ameHss 2-(4-
MeTunnunepasnH-1-nn)sTaHonom 2-(ANMEeTUNaMUHO)3TaHON. PeakynoHHyo CMeCb HarpeBanu
40 45 °C 1 npoayKT BbIAENANN C NOMOLLbID Xpomartorpachum Ha cunukarene, ¢ nonyvyeHnem
ykasaHHoro B 3aronoBke coeauHeHus INT-11 (60 mr, 51,6%) B Buge GeCLBETHOrO NUMKOroO
TBepaoro Bewectea. 'H AMP (400 My, AMCO-ds): 6 2,34 (s, 3H), 2,34-2,36 (m, 1H), 2,50-2,54
(m, 6H), 2,55-2,65 (m, 3H), 4,25 (t, J= 5,6 'y, 2H), 5,63 (s, 1H), 7,19 (br s, 2H). MS m/z (M+H):
256,2.

N/
A

.
A A
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Cunres (R)-6-cbTop-2-((1-meTunnupponmuamnH-3-un)okecn)nnpumuamH-4-ammiaa (INT-12)
[00209] VYkasaHHOe B 3aronoBke COeaWHEHUE CUHTE3NPOBany aHanornyHelM obpasom, Kak 2-
(2-(aMeTNNamMuHO)3TOKCK)-6-hTOPNNPUMNL NH-4-amMuH (S3-3a), 3amMeHss (R)-1-
METUNNUPPONNANH-3-0110M 2-(AUMETUIaMNHO)3TaHOo M. PeakynoHHyo cmech Harpesanu 40 45°C
N NPOAYKT BbIAENANN C MOMOLLbIO XpomaTorpadum Ha cunukarene, ¢ nonyYyeHnemM ykasaHHoro B
3aronoeke coegnHeHns INT-12 (60 mr, 51,6%) (140 mr, 70%) B Buge 6enoro TBEpAOro BeLecTsa.
MS m/z (M+H): 213,1.

F @)
o<
Y = 0
F)\/\F THF F)\/kF F)\N/ i

S$3-1 INT-13INT-14

CuHte3s 4,6-gudprop-2-((3-meTunokcetaH-3-un)metokcu)nupummuauna (INT-13) u  2,4-
androp-6-((3-meTunokceraH-3-un)metokcu)nupmumuauHa (INT-14)

[00210] B 20 mn Buane (3-metunokceTtan-3-un)metarHon (0,744 mn, 7,46 mmonb), kapboHaT
yesus (2,430 r, 7,46 mmonb) n 2,4,6-tpucbtopnnpnmumgnn (83-1) (1 r, 7,46 mmonb) pacteopsnu
B 10 mn cyxoro THF ¢ nonyyeHmem 6ecLUBETHON CyCrneH3Mn. PeakuWoHHY CMeChb
nepemeLlunBani npyu KOMHaTHON TemnepaType B TeyeHue 1 yaca, BbiMBanM B HaCbILLEHHbIN
OukapGoHaT HaTpusa (BOAH.) M 3KCTparupoBann 3 pasa ¢ aguxnopmeraHoMm. OObeaNHEHHble
OpraHu4yeckne Crnou CyLMUnn Hag CynbgaTom HaTpusi, AEKaHTUPOBaNN, KOHLEHTPUPOBANMN Ha
cunukarene M ounwanu c¢ nomowpto xpomartorpacdum (0-100% sTunayetat B rentaHe) C
nonyyeHnem Hepasgenumon 1,3:1 cmecn nsomepor INT-13 u INT-14, ¢ npeobnagaHnem 4,6-
andTtop-2-((3-metunokceTtaH-3-un)metokenm)nupumuanHa INT-13. Cmecb uncnonb3oBanu Kak

€CTb ANS NOCNEAYOLWNX CTaaWN.

e S ¢
0 0 7N NH3 & MeOH o

0
)Ni\\/"t )Nl\)j MeOH NI)§N Nl)j\
FONTNE PN 40°C FMNHZ F7 N7 NH,
INT-13 INT-14 INT-15a INT-15b

Cunres 6-ptop-2-((3-meTunokceTtaH-3-un)metokcn)nupumuamnH-4-ammia (INT-15a) mn 4-

¢pTop-6-((3-meTunokceTaH-3-un)metokcu)nupumuamnH-2-ammiHa (INT-15b)
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[00211] B 20 mn Bnane cmecs, BblAeneHHyto Bblwe, Harpesanu go 40 °C B TeuyeHne Houn B 10
mMn 7N NHs B meTaHone. [locne 3aBeplUeHNA pPeakyMOHHYID CMEeCb oxnaxgann u
KOHLEHTPMPOBanun Ha cunukarene npu NoHMWKEHHOM AaBneHunn. 6-gpTop-2-((3-meTnnokceTaH-3-
un)metokcm)nupumngmnH-4-ammH  (INT-15a) Bbigenann ¢ nomMowbio  Xxpomartorpadum Ha
cunukarene (0 - 100% sTunayetart B rentaHe) B Buge 6onee nonspHon dppakyum (0,557 r, 2,6
mmonb, 350 % BbIxoa). Hebonbwoe konunuectBo 4-pTop-6-((3-meTunokceTaH-3-

un)meTokcn)nupumngnn-2-ammHa (INT-15b) Take Boigensnu B Buae noGOYHOro NpoaykTa.

| I
O o

1 .5
NATN

L O S CL 0
=

i F THE BN P

S$3-1 INT-16 INT-17

CuHte3s 4,6-gudprop-2-(2-metokcuatokcu)nupummuamHa (INT-16) w  2,4-guchtop-6-(2-
MeTokcuaTokeu)nupumuamHa (INT-17)

[00212] VYkasaHHOe B 3aronoBke COeANHEHNE CUHTE3MPOBaNN aHanornyHbIM 06pasom, kak 4,6-
andTtop-2-((3-meTunokceTaH-3-un)metoken)nupnmnanH (INT-13), 3ameHss 2-MeTOKCUSTaHONOM
(3-meTunokceTaH-3-un)MeTaHon. 3TO MPMBENO K MOMyYEeHUKO Hepasgenumon cmecu (1:1)
yKasaHHbIx B 3aronoske coeguHeHuin INT-17 n INT-16 B Buge GecusetHon xugkoctn.'H AMP
(400 Ml'y, CDCls): 6,24 (s, 1H), 6,15 (s, 1H), 4,50 (m, 2H), 4,48 (m, 2H), 3,71 (m, 4H), 3,39
(s, 6H).

| | I |

01 o\L o\L o\L
0 ®
j)\ ? NH3 3 H,O (30%) P
L 0 - 00
65 °C, 4u ~
FMF F)\N/ F H,N” "N” °F HzNMF
INT-16 INT-17 INT-18 INT-19

CuHrtes 4-¢prop-6-(2-meTokcuatokcn)nupummani-2-ammHa  (INT-18) wn  6-cprop-2-(2-
MeTOKCU3TOKCU)NnupnmmnanH-4-amuna (INT-19)

[00213] B 20 mn suane cmecs (1:1) 2,4-gudptop-6-(2-metokenatokcu)nupumuguna (INT-17) mn
4 6-punhtop-2-(2-metokecnatokcn)nupummamnna (INT-16) satem Harpesanu go 65 °C B 10 mn 30%
NHsz B Boge. lNMocne 3aBeplUeHNs peakUyNoHHYKO CMECb OXNaxaanu, aKCTparnpoBanu TpwKabl C

AVNXITOPMETAHOM, N 06bEANHEHHBIE OPraHNYECKNE SKCTPAKTbI CYLUUNM Hag Cynbdarom HaTpus.
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OpraHnueckyto pakyMio 3aTeM KOHLEHTPUPOBAaNu Ha CumnuKarerne M ouvwanu ¢ noMOLLbIO
xpomaTtorpadum Ha cunukarene (0 - 100% aTunayeraT B rentaHe) C Nofy4YeHneM ykasaHHbIX B
3aronoske coeanHeHun INT-18 'H AMP (400 My, AMCO-d6): & 5,62 (1H), 5,09 (br s, 2H), 4,40
(m, 2H), 3,69 (m, 2H), 3,39 (s, 3H) n INT-19 'H AMP (400 MI'y, AMCO-d6): & 5,67 (1H), 5,10 (br
s, 2H), 4,42 (m, 2H), 3,67 (m, 2H), 3,40(s, 3H) B Buae otaenbHbIX Ppakumn.

L Lo
F IO Gl
N)QN 032003 HO Nl/i NI NN
I
F)\/\F THF F/I\N/ F F)\/kF
S$3-1 INT-20 INT-21
CuHre3s (S)-2,4-gudpTop-6-((TeTparnapodypan-3-un)okcu)nupummaunHa (INT-20) u (S)-4,6-

androp-2-((TerparngpodypaH-3-un)okcu)nupummuamda (INT-21) (1,00:0,77)

[00214] VYkasaHHble B 3aronoBke COEANHEHNS CUHTE3MPOBaNM aHanormyHbIM o6pasom, kak 4,6-
andtop-2-((3-meTnnokceTaH-3-nn)MeTOKCU)MMPUMNA NH (INT-13), 3aMeHsis (S)-
TeTparnapodypaH-3-onom (3-meTunokcetan-3-un)metaHon. Hepasgenumyto cmecb (S)-2,4-
andtop-6-((TeTparnapodypaH-3-un)oKCn)nMpuMmnanHa (INT-20) " (S)-4,6-pucptop-2-
((teTparngpodypan-3-un)oken)nupmumuagnHa (INT-21) (1,00:0,77) Bblgensnn m NCNonb3oBanu
HEenocpeACTBEHHO Ha cneaytowen ctagun. 'H AMP (400 My, CDCls): & 6,19 (s, 1H), 6,17 (s,
1H), 5,60 (m, 1H), 5,47 (m, 1H), 3,98 (m, 4H), 3,91 (m, 4H), 2,27 (m,2H), 2,24 (m, 2H).

O\, «l O O
O (@)
NH3s H,O (30%)
i . “ﬁ )
)\ )\/L 65 °C, 4u J'\N/ i HZNA'\AF

H,N

INT-20 INT-21 INT-22 INT-23
CuHres (S)-4-bTop-6-((TeTparugpodypaH-3-un)okcn)nupumuamH-2-amumia (INT-22) n (S)-6-

¢prop-2-((TeTparngpodypaH-3-un)okcu)nupnmmnanH-4-amuna (INT-23) (1,00:0,77)

[00215] VYkasaHHOe B 3aronoBke COeaWHEHUE CUHTE3NPOBAaNy aHanornyHelM obpasom, Kak 4-
hTOP-6-(2-METOKCUITOKCN)MNPUMUNLUNH-2-aMUH (INT-18) " 6-pTop-2-(2-
METOKCU3TOKCH)NMMpUMnguH-4-ammd (INT-19) ¢ nonyyeHmem cmecn ykasaHHbIX B 3arofioBke
coegunHennn INT-22 'H AMP (400 MI'y, AMCO-d6): 6 7,04 (br s, 2H), 5,66 (s, 1H), 5,44 (m, 1H),
3,84-3,72 (m, 4H), 2,20-2,15 (m, 1H), 1,97-1,95 (m, 1H) n INT-23 'H AMP (400 MI'y, AMCO-
dé): 6 7,23 (br s, 2H), 5,63 (s, 1H), 5,31 (m, 1H), 3,83-3,71 (m, 4H), 2,17-2,12 (m, 1H), 1,95—
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1,92 (m, 1H), koTopble pasgensnu C nomowbio xpomatorpadum Ha cunukarene (0-100%

O [
o" o"
F o)
Sy G805 o Nl/i NI/I§N
FJ\/\F THF F/J\N/ F FMF

S$3-1 INT-24 INT-25
CuHres (R)-2,4-ancptop-6-((TeTparnapodcpypan-3-un)okcn)nupummamuna (INT-24) n (R)-4,6-

aTunaueTar B rentaHe).

andTop-2-((teTparnapodypan-3-un)okcu)nupummamnna (INT-25) (1,3:1)

[00216] VYkasaHHbIX B 3arofnoske COeAUHEHNIN CUHTE3NPOBANM aHanornyHbiM o6pasom, kak 4,6-
andtop-2-((3-meTnnokceTaH-3-nn)MeTOKCM)MMPUMNA NH (INT-13), 3aMeHsis (R)-
TeTparnapodypaH-3-onom (3-meTunokcetan-3-un)metaHon. Hepasgenumyio cmechk (R)-2,4-
andtop-6-((TeTparnapodypaH-3-un)oKCn)NIMpuMnanHa (INT-24) n (R)-4,6-aucbTop-2-
((teTparngpodypan-3-un)oken)nupummanHa (INT-25) (1,3:1) Bbigenanu m  ncnonb3oBanu
HenocpeAcTBEHHO Ha cnegywouwen cragun. 'H AMP (400 MI'y, CDCls): 6 6,19 (s, 1H), 6,17 (s,
1H), 5,60 (m, 1H), 5,48 (m, 1H), 3,98 (m, 4H), 3,91 (m, 4H), 2,30 (m, 2H), 2,20 (m, 2H).

° ° a, O
O‘/,O O‘/, "/O ‘y

/OI\ NHs 5 H,O (30%) )O\
N7 N“ SN )Nl\\ N| SN
| | 65°C, 44
S AL A AL
INT-24 INT-25 INT-26 INT-27

CuHres (R)-4-bTop-6-((TeTparugpodypaH-3-un)okcn)nupummuanH-2-amumHa u (R)-6-cptop-2-
((rerparngpodypaH-3-un)okcn)nupummuanH-4-ammna (1,3:1)

[00217] VYkasaHHOe B 3aronoBke COeAWHEHUE CUHTE3NPOBaNy aHanornyHelM obpasom, Kak 4-
hTOP-6-(2-METOKCUITOKCN)MNPUMUNLUH-2-aMUH (INT-18) " 6-pTOp-2-(2-
MeTOKCuaTokcn)nmpumMmnguH-4-ammH -~ (INT-19), HauvmHas co cmecn (R)-2,4-aucbTop-6-
((teTparngpodypan-3-un)oken)nupumuanHa (INT-24) n (R)-4,6-pudtop-2-((TeTparnapodypan-
3-un)oken)nupumuamHa (INT-25) ¢ nonyyeHnemMm CMeCK ykasaHHbIX B 3aronoBke coegunHeHni INT-
26 'H AMP (400 Ml'y, CDCls): & 5,64 (s, 1H), 5,43 (m, 1H), 5,13 (br s, 2H), 4,05-3,88 (m, 4H),
2,18-2,16 (m, 2H) n INT-27 'H AMP (400 MI'y, CDCls): & 5,61 (s, 1H), 5,49 (m, 1H), 5,10 (br s,
2H), 3,96-3,86 (m, 4H), 2,21-2,11 (m, 2H), KoTOpPYO pa3genann C NOMOLLbIO XpoMaTorpadum Ha
cunukarene (0-100% sTunauetar B rentaHe).

Cxema 4
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HO\(j cl cl
S S e el
7’
NZ N)j\ O/k\N NH 07 SN NH,

T |
|)\\N | ¢l S4-craams 1 I)\\N NH s4-craaus 2 @ )< S4-craans 36
_N $4-3 S$4-4

N

S4-1 54-2 _

Cl Hz’\>< Cl
) 1y
I)\\N ci  THF I)\\N )NE

S4-1 S4-2

S4-Cragusa 1. Cunte3s N-mpem-6yTun-6-xnop-2-moa-nmpumuanH-4-amumHa (S4-2)

[00218] K nepemewwmBaemomy pactBopy ruapuaa Hatpus (122 wmr, 5,1 mmonb) n 2-
mMeTunnponaH-2-amuHa (399 mr, 5,4 mmonb) B TeTparugpodypane (15,0 mn), gobasnsnu 4,6-
anxnop-2-noa-nnupumnanH (84-1) (1,0 r, 3,6 mmonb) npu 0°C. MNMonyyeHHy0 peakynoHHY CMeChb
nepemeLunBan NpyM KOMHaTHOM TeMnepaType B TedeHne 5 u. MNocne 3aBepLUeHNs peaKkLMOHHYIO
cMmecb pasbaensanu aTunauyetaTtoMm M npombiBany Bogon. OpraHMYeckuin Crion Cywmnu Hag
6e3BOAHbIM CynbdaToM HATPUS 1 KOHLEHTPUPOBANM NPX NOHMKEHHOM AaBneHuun. MNonyyeHHoe
HEOUULLIEHHOE BELLECTBO OYMLLIANKN C NOMOLLbIO xpomaTtorpadumn Ha cunukarene (100-200 meww)
C Ncnonb3oBaHnem 2-5% cmecu sTunaueTaT/neTponenHoln 3cpup ¢ NONyYeHMEM yKasaHHOro B
3aronoeke coeanHeHus S4-2 (480 wmr, 42,3%) B Buae 6neaHo-XenToro Teepaoro sewecresa. MS
m/z (M+H): 312,0.

HO\(j
N

s O~ N7 "NH
| N )NE THF 6
_N
S4-2 S4-3
S4-Ctapun 2; CuHTes (pau)-N-mpem-6yTnn-6-xnop-2-[(1-metnn-3-

nunepuaun)okcu]lnupummuamnH-4-ammHa (S4-3)

[00219] K pacteBopy rmgpuaa Hatpusa (18 wmr, 0,7 mmonb) B TeTparugpodypaHe (10,0 mn)
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fobaenanu (pay)-1-metunnunepugnH-3-on (85 mr, 0,7 mmonb) u N-mpem-6ytun-6-xnop-2-noa-
nupumnanH-4-ammH (84-2) (200 mr, 0,6 mmonb) npu 0°C. Mony4YeHHYO peakUMOHHYI0 CMECb
nepemewmBany npu KOMHATHOMW Temnepatype B TeuyeHue 24 uy. [locne 3aBepLleHUs
peakLyMOHHYIO CMECb KOHLIEHTPUPOBANN NPU NMOHWKEHHOM AaBneHnn. HeouuweHHoe BeLwecTso
ounLann ¢ MOMOLLBIO KONTOHOYHOW Xxpomartorpadmm Ha cunukarene, ¢ Ucnonb3oBaHneMm 5%
MeTaHona B AuxrnopmMeTaHe, C NoNny4YeHneM ykasaHHOro B 3aronoske coeamnHeHns S4-3 (100 wmr,
52%) B BUAE Knenkon xuakoctn. MS: m/z 299,1 (M+H).

N“ H,SO NZ
)\\ | L» /]\ |

N
ON)NEDCM 07 "N NH,

N _N
S4-3 S4-4
S4-Ctaguna 3: CuHtes (pay)-6-xnop-2-[(1-meTun-3-nunepuaun)okculnupummnamnH-4-ammHa
(S4-4)
[00220] K nepemewmBaemomy pactBopy (pauy)-N-mpem-6ytun-6-xnop-2-[(1-meTun-3-
nunepugun)okcnlnupmumnanH-4-ammHa (S4-3) (25 wmr, 0,1 mmonb) B guxnopmertaHe (6,0 mn),
fobGaensanu cepHyto kucnoty (4,1 mr, 0,04 mmonb) npu 0 °C. MonyyYeHHY0 peakLyNOHHYI CMeCh
nepemewmBanu npu 60 °C B TeuyeHume 1 4. [locne 3aBepLIEHUS pPeakuyMOHHYID CMeCb
noallenayvBanyM BOAHbIM PacTBOPOM amMmMmuaka W SKCTparmpoBanu  LUXNIOPMETaHOM.
OpraHuMyeckuin Cnon npomMbiBanM BOAOW, COMEBbIM PaCTBOPOM, CylunuM Haja 6e3BOfHbIM
cynbaToM HaTPUsi U KOHLEHTPUPOBANM NPU MNOHMKEHHOM J,aBNEHNMN C NONYYEHNEM YKA3aHHOIO
B 3aronoeke coeaunHeHus S4-4 (10 mr, 49%) B Buge 6enoeartoro TBepaoro sewecrtea. 'H AMP
(400 MI'y, AMCO-de): d 1,33-1,34 (m, 2H), 1,42-1,51 (m, 1H), 1,67-1,71 (m, 1H), 1,87-1,89 (m,
1H), 1,99-2,02 (m, 2H), 2,15 (s, 3H), 2,75-2,81 (m, 1H), 4,81-4,87 (m, 1H), 6,08 (s, 1H), 7,12 (br
s, 2H). MS: m/z 243,1(M+H).

N/
. A
- - N)*N
C'MC' HQNJI\%CI

S4-1 INT-28

CuHnres (R)-6-xnop-2-((1-meTunnupponuaunH-3-un)okcu)nupumuamH-4-ammHa (INT-28)
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[00221] VYkasaHHOe B 3aronoBke COEAVHEHWE CUHTE3UPOBAanu aHanornyHbiM obpasom, kak
(pay)-6-xnop-2-[(1-meTun-3-nunepuann)okculnupumnamnH-4-ammH - (S4-4), 3ameHss (R)-1-
MeTUNNUpponNnaAnH-3-onomMm (pay)-1-metunnunepugnnH-3-on Ha Cragum 2 cuHTesa S4-4 ¢
nonyJyeHnem ykasaHHoro B 3aronoke coeamHeHus INT-28 (90 mr, 58%) B Bnge 6enosatoro
TBepgoro Bewectaa. 'H AMP (400 My, AMCO-ds): 6 1,76-1,80 (m, 1H), 2,20-2,27 (m, 1H), 2,31
(s, 3H), 2,43-2,45 (m, 1H), 2,62-2,65 (m, 1H), 2,71-2,75 (m, 1H), 2,83-2,88 (m, 1H), 5,19-5,22 (m,
1H), 6,10 (s, 1H), 7,13 (br s, 2H). MS m/z (M+H): 229,1.

Cxema b
HO o
Cl PM /i Nﬁ
)N\: | /l\ —I“z’ /k . O/k\N NH

Cl N~ ~Cl 55 cragusi 1 g Ss-craaust S5-cragust 3 H

85-1 $5-2 PMB _085-3 _0O 54

Cl
N)j\ PMB-NH,, Et;N _ )j\

Cl)\\ | Cl )\\ NHPMB
$5-1 S5-2

S5-Ctagusa 1: CuHTtes 2,6-guxnop-N-(4-MmeToKkcubeH3un)nmpmmMmuanH-4-ammHa (S5-2)
[00222] K pactBopy 2,4,6-TpuxnopnvpumuannHa (2,0 r, 0,01 mmoneb) B TpeT-6yTaHone (5,0 mn)
TpuatunamuH (2,2 r, 0,02 mone) n p-metokcubensnnammH (1,6 r, 0,012 monb) gobaensinu npu 0
°C. lMonyyeHHyl0 peakunoHHyI0 cMecb nepemewmBanu npu 75 °C B TeueHume 4 u. [locne
3aBEepLUEHNS PEaKLMOHHYIO CMECh KOHLIEHTPUPOBANM Npu NOHMWXEHHOM AaBneHun. lMonyyeHHoe
HEeoUMLEHHOe BeLWECTBO pas3baBnsnyu AMXNOPMETAHOM U NPOMbIBanNu BOAOW U COMEBbIM
pactBopom. OpraHnmyeckuin cnon cywmnu Hag ©0e3BogHbIM  CynbhaToM HaTpus U
KOHLEHTPMPOBAaNU Npu NOHWKEHHOM AaBreHuun. MNony4yeHHoOn TBEPAOE BELLECTBO ouuLianu C
MOMOLLBI KONMOHOYHOW Xpomartorpacdum 1-10% sTunayetatom B NeTponenHom sdupe ¢
NONyJYEHNEM YKA3aHHOIO B 3aronoBke coeauHeHuss S5-2 (650 mr, 17%) B Buage 6enoBartoro
TBepaoro Bewectea. 'H NMR: (400 MI'y, AMCO-de): 8 3,72 (s, 3H), 4,42 (d, J= 4,8 'y, 2H), 6,54
(s, 1H), 6,89 (d, J= 8,8 'y, 2H), 7,23 (d J= 8,8 'y,, 2H), 8,51 (br s, 1H). MS m/z (M+H): 284,3.

Cl
Cl NaH

N? ~O~on \ N, )—NHPMB

| - 0 N
Cl)\\N NHPMB _\—o>_
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S$5-2 S$5-3
S5-Ctagus 2: CuHte3 6-xnop-N-(4-meTokcnbeH3un)-2-(2-MeTOKCUITOKCU)MMPUMUANH-4-
amMmuHa (S5-3)
[00223] K pactBopy 2,6-anxnop-N-(4-meTokcnbeHsnn)nupummuanH-4-amuHa (85-2) (750 mr, 2,6
MMOnb) B TeTparnapodypane (15,0 mn) ruapug Hatpus (76,02 mr, 3,2 mmonb) gobasnsanu npu 0
°C n nepemewmnBann B TeyeHne 10 mymH. K nonyyeHHOW cmecn fobGaBnsanmn 2-3TOKCUSTAHONM
(241,01 wr, 3,2 mmonb) npu 0 °C. PeakynoHHy0 CMeCb OCTaBnanu HarpesaTbca Ao 25 °C u
nepemewmBany B TedeHne 12 u. [Nocne 3aBepLUEHUS peakLMOHHYIO CMeCb pa3baBnsann neasaHon
Bogomn (30,0 mn) n akcTparupoanu atunauyetatom (2 x 50 mn). OpraHmyecknii CNon NPoOMbIBanm
coneBbiM pacteopom (50,0 mn), cywmnn Hag 6e3BoAHbIM CynbdaToM HaTpus, punbTpoBanu n
KOHLEHTPMPOBAaNu Npu NOHWKEHHOM AaBneHunu. [ony4yeHHoe HEOUMLLIEHHOE BELLECTBO OYMLLanNn
C MOMOLLBIO KOMOHOYHOW XxpomaTtorpacpum 20% sTunayetatom B rekcaHe C MOofyvyeHuem
yKasaHHoro B 3aronoBke coegunHeHus S$5-3 (550 mr, 64%) B Buae 6enoro TBepAoro BeLecTsa.
H AMP (400 MI'y, AMCO-ds): d 3,26 (s, 3H), 3,57 (t, J= 4,7 'y, 2H), 3,72 (s, 3H), 4,29 (t, J= 4,6
'y, 2H), 4,42 (br s, 2H), 6,20 (s, 1H), 6,89 (d, J= 8,5 'y, 2H), 7,23 (d, J= 8,5 Iy, 2H), 8,09 (br s,
1H). MS m/z (M+H): 324 1.

cl Cl

\ N>\_>7NHPMB H,S0, \ N>\_>’NH2

- 0 N
O—\_O>—N _\—o>_
$5-3 S5-4

S5-Ctagma 3: CuHres 6-xnop-2-(2-MeToKCU3TOKCU)NMpuUMmnanH-4-ammuna (S5-4)

[00224] PactBop 6-xnop-N-(4-meTokcnbeH3nn)-2-(2-MeTOKCUITOKCU)MTMPUMUL UH-4-amnHa (S5-
3) (350 mr, 1,1 mmonb) B guxnopmeTtane (10,0 mn) oxnaxaanu g0 0 °C u cepHyto kucnoty (212,05
Mmr, 2,1 mmonb) gobaenanu npu 0°C. TONyyYeHHYO peakUMOHHYKD CMEeCb MepemMeLumBani npu
KOMHaTHOM Temnepatype B TeueHne 30 MuH. [Nocne 3aBepLUeHNst PeaKUMOHHYKD CMECh racumnm
pacTBOPOM amMMmaka MU 3KCTparnpoBanu agmxnopmetaHom (2 x 100 mn). OpraHnyeckuin crnon
npombiBany 2 x 50 mn Bogon, ¢ nocnegyrowmum gobdasneHnem 20 mMn HaCbILWEHHOrO CONEBOro
pacteopa. OpraHu4eckuin Cnon Cywmnm Hag 6e3sogHbIM CynbdaTom MarHus, ounbTpoBanu u
KOHLIEHTPMPOBanu Npu NOHWXXEHHOM AaBneHnun. [onyyeHHoe HeoUULLLEHHOE BELLECTBO OUULLIANM
C NOMOLLBIO NpenapaTtmneHon TCX ¢ nonyyYeHNeMm yKkasaHHOro B 3aronoBke coegunHeHns S$5-4 (200

Mmr, 89%) B Buge 6enoro TBepaoro sewecresa. MS m/z (M+H): 204,1.



136

~

N

Cl K/)\l\/\o

Ay A
PZN NN

Cl Cl H2NJ\/kCI

S5-1 INT-29

CuHTes 6-xnop-2-(2-(4-meTunnunepasuH-1-un)atokcu)nupumuanH-4-ammta (INT-29)

[00225] VYkasaHHOe B 3aronoBke COeAWHEHUE CUHTE3UpPOBany aHanornyHeliM obpasom, kak 6-
Xnop-2-(2-meTokcnatokem)nupumnamnH-4-ammH - (S5-4), 3ameHaa  2-(4-metunnunepasuH-1-
Un)3aTaHonom  2-meTokcuadTaHon Ha S5-Ctagum 2 ¢ nonyvyeHuem  6-xnop-2-(2-(4-
MeTunnunepasunH-1-nn)atokcn)nupmumngnH-4-amuna INT-29 (120 mr, 57%) B Buge OGenoro

TBEpaoro Bewecrea. MS m/z (M+H): 272,3.

Cxema 6
Cl NHPMB
N ’ —_— > N ~
)\ S6 -craaus 1 | )\\N | ol S6-craaus 2 )\
S6-2 S6—3
NHPMB NH,»
) “ﬁ
—_— —_—
S6-cramusn 3 /O X | S6- 4 o) N |
N Cl craams - N Cl
S6-4 O S6-5
Cl H30AMILTHATPHUT Cl
N7 | Cul, CH2|2 N)l
—_—
.
H2N)\N Cl |)\\N Cl
S6-1 S6-2

S6-ctagusa 1: CuHrtes 4,6-guxnop-2-noga-nupummamnHa (S6-2)

[00226] K pactBopy 4,6-guxnopnupummanH-2-amuHa (S6-1) (5,0 r, 30,5 mmonb) B
TeTparnagpodypaHe (40,0 mn), nogua mean (1) (5,8 r, 30,5 mmone), gunogmetaH (41,6 r, 155,5
MMOnb) 1 msocamunHuTpuT (10,7 1, 91,4 mmonb) A00aBNsANM NpyM KOMHATHOW Temnepatype.
[Mony4yeHHyo peakynoHHyto cmech nepemerumsanu npu 80 °C B TeueHne 3 u. [Nocne 3aBepLueHns
ee unbTpoBanu uepes cnonm uenuta M PUNLTPAT KOHUEHTPUPOBANU MNpPU MOHMKEHHOM

AasneHunn. [lMony4yeHHOe HeouMLEeHHOE BELWEeCTBO pacTeBopanu B atunauertate (60 mn) wu
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npombiBany Bogon (2 x 30 mn) ¢ NOCNeayLWMM NPOMbIBAaHNEM COneBbiM pacTteopom (30 mn).
OpraHunyeckuin cnon cywmnu Hag ©0e3BogHbIM  CynbhaTom HaTpus, unbTpoBann u
KOHLIEHTpMpPOBAanu Npu NOHWXEHHOM AaBneHnn. [1onyyeHHoe HeoUULLLEHHOE BELLECTBO OUULLEANM
C MOMOLLbIO KOMOHOYHON xpomatorpadum Ha cunukarene 10% aTunauyetaTtoMm B rekcaHe ¢
NonyJYeHnem ykasaHHOro B 3aronioBke coeaunHenus S6-2 (4,2 r, 50%) B Buae GnegHO-KenToro
TBepaoro Bewectea. 'H AMP (400 MI'y, CDCls): 6 7,38 (s, 1H).

Cl NHPMB

N7 PMB-NH,, EtzN N7 |

I)\\N | Cl ')\\N Cl

S$6-2 S$6-3

S6-Ctagmna 2: CuHTte3s 6-xnop-2-noa-N-(4-metokcnbeHsnn)nupummanH-4-amuHa (S6-3)
[00227] K pacTBopy 4,6-gnxnop-2-noa-nupummaunHa (86-2) (2,0r, 7,3 mmonb) B TpeT-6yTaHone
(20,0 mn) TpuatunamnH (1,47 r, 14,5 mmonb) N n-metokcubeHsunamuH (1,0 r, 7,3 Mmonb)
pobaBnann npy KOMHaTHOM Temnepatype. Mony4yeHHyo peakyMoHHYK CMeCb nepemeLunsany
npn 70 °C B TeueHne 2 4. [locne 3aBepLUEHNS peakUMOHHYI0 CMECb KOHLEHTpUpoBanu npu
MOHWKEHHOM AaBneHun. [lonyyeHHbIn ocTaTok pactBopsinu B stunauetate (20,0 mn) u
OpraHN4YecKnin crnowm npombiBanm Bogon (2 x 10 mn) ¢ nocneaywowum npOoMbIBaHUEM
HacblILWEeHHbIM coneBbiM pacTBopomM (1 x 10 mn). OpraHnYecKknin CrNon CyLunnn Haa cynbdaTom
HaTpus, UNbTPOBANM M KOHLUEHTPUPOBANM NPU MNOHMKEHHOM JaBneHun. HeounweHHoe
BELLECTBO OuMLLANM C NMOMOLLBIO KOMOHOUYHOM donaww-xpomartorpacdum ¢ 10% stunaueraTtom B
rekcaHe C MONyYeHWEM YKa3aHHOro B 3aronoBke coeauHeHna S6-3 (1,8 r, 65%) B Buge

GenosaToro TBEpaoro Bewecresa. MS m/z (M+H): 376,1.

NHPMB NHPMB
NZ PdCl,dppf, CO(g) N7
PN " o A&/
[ N7 >l MeOH -~ N~ ~ClI
O
S$6-3 S6-4
S6-Ctagun 3: CuHTe3 MeTun-4-xnop-6-((4-MmeTokcMbeH3UN)aMUHO )MIMPUMNONH-2-

Kap6okcunara (S6-4)

[00228] K pacTtBOpy 6-xnop-2-inoa-N-(4-meTokcmbeHsnn)nupumMmmamnH-4-amuna (S6-3) (1,0r, 2,6
MMOnNb) B MeTaHone (8,0 mn) TpnatunamuH (1,1 mn, 8,0 MMonb) U ANXNTOPMETAHOBbIN KOMMIEKC
anxnop[1,1'-6uc(anthenunndocthunno)dpeppoueH]nannaaus (Il) (108,6 mr, 0,1 mmonb) go6asnsanu
npy KOMHATHOW TemnepaTtype. [ony4YeHHy0 peakUMOHHYK cMmechb nepemelumsanu npu 80 °C B

atmoccepe CO(r) B TedeHne 5 . [Nocne 3aBepLUeHns peakLyMOHHY CMeCh bunbTpoBanu Yepes
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uenut 1 unbTpaT KOHUEHTPMPOBanM MNPy MOHWKEHHOM AaBneHuu. [1onyyYeHHbI OCTaToK
pacTtBopsanu B atunayetarte (20,0 mn) u opraHMYyeckuin cnon npomeisanu sogon (2 x 10 mn) ¢
NnocrneayrwWmnMm npomMbiBaHMeEM conesbiM pactsopom (1 x 10 mr). OpraHnyeckMn Cnon CyLumnnm
Hag cynbdaToMm HaTpuUs M KOHLUEHTPMPOBANU MNPU MOHWKEHHOM AasrneHnn. HeounweHHoe
BELLECTBO OuMWanM C MOMOLLBI KOMOHOYHOW dhnaw-xpomaTtorpacum, anonpys B 5%
aTunauerarte B rekcaHe, C Nony4yeHMemM ykasaHHoro B 3aronoske coeguHennsa S6-4 (800 mr, 97%)

B BMAE KOPUYHEBON xugkoctn. MS m/z (M+H): 308,2.

NHPMB NH,
| -
/OWH\\N cl /O \N Cl
0 0]
S6-4 S6-5

S$6-Ctagus 4. CuHTE3 MeTun-4-aMmMHO-6-xnopnmMpuMnuanH-2-kapo6okcunara (S6-5)

[00229] MeTnn-4-xnop-6-((4-meTokcubeH3nn)ammHo)NMpUMmMAnH-2-kapbokecunar (S6-4) (400
mr, 1,3 mmonb) oxnaxgann go 0 °C n TpudTopykcycHyto kucnoty (0,2 mn, 6,5 mmonb) u
TpudbTopMmeTaHcynbdpoHoByto kucnoty (0,2 mn, 6,5 mmonb) gobasnsanu npu 0 °C. MonyyeHHyio
peakUMOHHYO CMEChb NnepemeLunBani Npu KOMHaTHOW Temnepartype B TeueHne 30 muH. Mocne
3aBepLUEHNS PEAKLMOHHYIO CMECH KOHLIEHTPUPOBANM NPU NOHMKEHHOM AaBneHun. MonyyYeHHbIn
OoCTaToK pas3baBnsAnM HacbIWEHHbIM pacTBOpoM OukapboHaTa HaTpusi M SKCTparuposanu
anxnopmeTtaHom (20,0 mn). OpraHnyecknin cnon npomeisanu 2 x 10 Mn Bo4ON C NOCNeAyoLWNm
npombiBaHneM 10 Mn HacCbIWEHHOro coneBoro pacrteopa. OpraHnyYeckuin Croin 3aTem CyLuunm
Hag cynbdatom HaTpusi, PUNbTPOBANN U KOHLUEHTPUPOBANM NPU MOHWKEHHOM JaBREHUN.
HeouunweHHoe BeLECTBO OuMLLanM C MOMOLLBK KOMOHOYHOW dhnaw-xpomatorpachum ¢ 1%
METaHONOM B XNnopodopme € NonyvyeHneM ykasaHHOro B 3aronoske coeauHeHns $6-5 (110 wr,
45%) B BUAE KOopuyHeBoro Teepgoro eewectea. 'H AMP (400 MI'y, AMCO-ds): 6 3,81 (s, 3H),
6,51 (s, 1H), 7,57 (br s, 2H).
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Cxema 7

HNJ< HNJ<
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S7-Cragusi: Cunres N*-mpem-6yTun-6-pTop-nupumnanH-2,4-quammHa (S7-2)

[00230] B repmetnyHon npobupke k pactBopy 4,6-gudtopnupummanH-2-amuba (1,0 r, 7,6
Mmonb) B 1,4-punokcaHe/gumetuncopmammge (20,0 mn, 1:1) gobasnsanu kapboHat kanus (1,6,
11,9 mmonb) u mpem-6ytunamuH (1,7 r, 23,0 mMonb). MONyYeHHYIO pPeakLUOHHYH CMEeChb
nepemewmBanyi npu KOMHATHOMW Temnepatype B TeueHue 48 4. [locne 3aBepLUeHUs
PeakUMOHHYIO CMECb KOHLIEHTPUPOBANIM NPU NOHMKEHHOM JaBneHnn. HeoumnleHHoe BELLECTBO
pasbasnsanu negsaHon sogomn (10,0 mn), nocne yero o6pa3oBanoch TBEPLOE BELLECTBO. TBEPAOE
BELIECTBO (PMUMbTPOBaNM M CyLUMNM Ha BO3JyXe C MONyYEHWEM YKa3aHHOrO B 3arofioBKe
coepuHeHns S7-2 (1,2 r, 85%) B Buge 6enosartoro TBepaoro sewecrea. MS m/z (M+H): 185,1.

I/I303MI/IJ'IHI/ITPI/IT
)\)j\ UI CH2|2 )j\ J<

S7-2 S7-3

S7-Ctagus 2: CuHte3s N-mpem-6yTun-6-prop-2-noga-nupummanH-4-amuHa (S7-3)

[00231] K pactBopy N*mpem-6yTun-6-prop-nupumnamnn-2,4-auammHa (S7-2) (2,1 r, 11,4
MMOnb) B TeTparngpodypane (10,0 mn) noang mean (1) (3,0 r, 15,7 mmone), gunogmetaH (3,16

Mn, 39,2 mmonbk) u usocamunHuTput (5,0 mn, 34,2 mmonb) fo6GaBnsnu npu KOMHATHOM
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Temneparype. [lony4yeHHyo peakuynoHHyo cmecb nepemelwumsann npu 70 °C B TeueHne 2 u.
Mocne 3aBepLueHNs peaKkUMOHHYIO CMeCh (bunbTpoBany Yepes LUennuT 1 3aTeM KOHLEHTPUpOBanm
Mpyv MOHWXKEHHOM JaBreHun. HeounweHHoe BeLecTBO O4Yuann € MOMOLLBI KOMOHOYHOM
XpomaTorpadmm Ha cunukaresne C noslyyeHnem ykasaHHOro B 3aronoske coeamHeHns S7-3 (1,5

r, 45%) B BUAE KOPUYHEBOWN MACNSHUCTON Xugkoctn. MS m/z (M+H): 296,0.

i F
N)l J< PACl,dppf, CO(g) )N\)E\ J<
> X
)\\ MeOOC N N
[ N H MeOH H

S7-3 S7-4

S7-Ctaguna 3. CuHte3s metun-4-(mpem-6yTunammHo)-6-chropnupummnamnH-2-kapookcunara
(S7-4)

[00232] K pactBopy N-mpem-6ytun-6-¢prop-2-nog-nnpumungnH-4-amvHa (S7-3) (1,5 r, 5,1

Mmonb) B meTaHone (20,0 mn), PdClx(dppf) (0,33 1, 0,4 mmonb) u TpuatunamuH (0,8 r, 7,6 Mmonb)
AoBaBnanu npu KOMHaTHOM TemnepaTtype. Mony4yeHHy peakyMOoHHY0 CMECh NepemMeLLnBani B
atmocdepe 20 psi CO B TeueHue 4 u. [locne 3aBepLIeHUs peakLMOoHHY CMeCb hmunbTpoBanm
yepes LUEennUT U KOHLUEHTPUPOBANN Npu MOHMKEHHOM AaBneHun. MonyyeHHoe HeouuLeHHoe
BELLECTBO OuMULAny C NMOMOLLbIO KOMOHOYHON XpomaTtorpaduy Ha cunukarene C nonyvyeHuem
yKa3aHHOro B 3aronoske coeanHeHnsa S7-4 (800 mr, 69%) B Buae kopuuHeson xuakoctu. 'H AMP
(400MTy, AMCO-de): 6 1,39 (s, 9H), 3,83 (s, 3H), 6,20 (s, 1H), 7,72 (br s, 1H). MS m/z (M+H):

228.1.
F HNJ<
MeOOC)\\N ” (j\\

MeOH N7 F
OH

S7-4 S7-5

S7-Ctagus 4: CuHTtes (4-(mpem-6yTuUnaMmmnHo)-6-cpropnupummanH-2-un)mertaHona (S7-5)
[00233] K pacTtBOpY MeTUn-4-(mpem-6yTunammHo)-6-propnnpummanH-2-kapbokcunara (S7-4)
(800 mr, 3,5 mmonb) B meTaHone (20,0 mn) 6oprugpng Hatpusa (1,3 r, 35,2 mmonb) gobasnsanu
NMpyv KOMHATHOW TemnepaType M peakUMOHHY CMeCb nepemelumBanu B TedeHue 3 4. lNocne
3aBEpLEHNS  PEaKUMOHHYH CMeCb KOHLUEHTPUPOBAanU NpU  MOHWKEHHOM  AaBMeHUU.
HeounweHHoe BewecTtso pacteopanu B soge (10,0 mn) n skcTparnposanu atunagerartom (2 x

10,0 mn). OpraHnYeCcKNin CNon CyLnnn Hag 6e3BOAHbIM CynbdaToOM HATPUS U KOHLEHTPMpOBanu
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NpU NOHWXEHHOM AaBriEHNN C NONYYEHNEM YKa3aHHOro B 3aronoBke coeguHenms S7-5 (600 wmr,

86%) B Buge 6enosarton xkngkoctn. MS m/z (M+H): 200,1.

WK <
Ni PPhg, |,, mtMIIason N N%i
H\\N . DCM KK\N F
H

o)

87-5 S7-6
S7-Ctaguna 5: CuHtes N-(mpem-6yTun)-6-cpTop-2-(mnogmeTun)nupummamnH-4-ammuHa (S7-6)

[00234] K pacteopy (4-(mpem-ByTunammHo)-6-prTopnupumngnH-2-un)metarona (S7-5) (600
mr, 3,0 mmonb) B aguxnopmetaHe (20,0 mn) agobasnsanu umugason (512 wmr, 7,5 mmonb) u
TpucheHnndocduH (1,6 r, 6,0 mmonb) ¢ nocnegywowmm gobasneHnem nopuyusimm noga (382 wmr,
1,5 mmonb) npu 25 °C. TOnNyYeHHYO peakyMOHHYD CMeChb NepeMeluvMBani npu KOMHaTHON
Temnepatype B TeueHne 1 4. [locne 3aBepLlUeHNs PeakUMOHHYK CMECb racuny HacblWEeHHbIM
pactBopom Tuocynbduta Hatpusa (3,0 mn) n akcTparnposanu guxnopmetaHom (2 x 10 mn).
OpraHunyeckun cnon cywmnu Hapg ©0e3BogHbIM  cynbdhaTom Hatpus, unbTpoBann u
KOHLEHTPMPOBANU NpY NOHWXEHHOM AaBneHun. HeoumnweHHoe BELLECTBO OUYMLLAN C NOMOLLbIO
xpomaTorpadnm Ha cunukarene ¢ nonyvYeHnem ykasaHHoOro B 3aronioBke coeguHeHus S7-6 (400
mr, 43%) B BUAE BA3KOro Teepaoro sewecraa. 'H AMP (400MIMy, AMCO-de): 0 1,39 (s, 9H), 4,22
(s, 2H), 5,89 (s, 1H), 7,45 (br s, 1H).
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S7-6 S7-7
S7-Ctagus 6: CuHte3z N-(mpem-6yTnn)-6-cprop-2-(NnunepmanH-1-unmeTun)nMpuMmnauH-4-
amuHa (S7-7)
[00235] K pactBopy nunepuaunHa (82,6 mr, 0,97 mmons) B ayetoHutpune (5,0 mn) gobasnsnu
kapboHat kanus (220 mr, 1,6 mmonb) ¢ nocnegyowmum godasneHnem N-(mpem-6ytun)-6-cTop-

2-(nogmeTun)NNpUMnanH-4-ammHa (S7-6) (250 mr, 0,8 MMOnb) NpPU KOMHATHOW Temnepartype.

MonyyYeHHy peakUyMOHHYD CMEeCb NepemMelunBani npu KOMHaTHOW TemnepaType B TeueHue 30
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MUH. [locne 3aBepLleHnNst peakLUMOoHHYO cMech pasbasnsanu sogon (10,0 mn) u akcTparnposanu
aTnnaugetatom (2 x 10 mn). OpraHn4yecKknin Cnon OTAENANMN, CyLIUnn Hag 6e3B04HbIM CyrnbdaToM
HaTpusi, PUNbTPOBaNM W KOHLUEHTPUPOBANU NPW MOHWKEHHOM JaBneHun. HeouuweHHoe
BELLECTBO ounann ¢ noMowbio npenapaTtueHon TCX C nONyYeHMEM YKa3aHHOro B 3aronoBke
coeamnHerns S7-7 (170 mr, 79%) B Buge bneaHo-seneHomn xuakoctn. 'H AMP (400MI'y, AMCO-
de): 6 1,33-1,36 (m, 2H), 1,38 (s, 9H), 1,44-1,50 (m, 4H), 2,44-2,46 (m, 4H), 3,37 (s, 2H), 5,90 (s,
1H), 7,26 (br s, 1H).

HNJ<

S7-7 S7-8
S7-Cragua 7: 6-¢pTop-2-(nunepuanH-1-unmetTun)nupmmMmmamH-4-amuH (S7-8)

[00236] K pacteopy N-(mpem-6ytun)-6-cTop-2-(MogmeTun)nupumugnH-4-amvna (S7-7) (170
mr, 0,6 mmonb) B anxnopmeTane (15,0 mn) koHUeHTpupoBaHHyto HoSO4 (0,3 mn) gobasnsnu npn
0 °C. lMony4YyeHHY0 peakUMOHHYKO CMEeCb MNeEpPeMeLLMBany nNpu KOMHAaTHOM TemnepaTtype B
TeueHne 2 u. Mocne 3aBepLlUEHNs ANXMTOPMETaH AEKAHTMPOBANM U K MNONYyYEHHOMY KNenkomy
TBEPAOMY BellecTBY Jo00aBnanum Heckonbko kanenb pactBopa NHi ¢ nocnegytowein
LoBaBneHnem a3eoTPONHON NEPErOHKON C UCMONb3oBaHMEM Tonyona (2 x 5 mn), ¢ nony4yeHnem
HeoUULLLEHHOro NpoaykTa. Teepaoe BewecTso pactupanu ¢ 10% metaHonom B xnopodopme (4
x 5 mn). OpraHumyecknin cnon OTAeNnsanu, Cywunu Hag 0e3BOAHbIM CynbdaToM HaTpus U
KOHLEHTPUPOBANM MpU MOHWKEHHOM JaBMeHWM C MOMyYEHMEM YKAa3aHHOrO B 3aronoBke
coepunHeHns S7-8 (120 mr, 95%) B Buae 6enosatoro TeepAoro sewectsa. MS m/z (M+H): 211,1.

Cxema 8

Sscm;mn 1 “, _-OMs Ss-ﬂamm 2 ,/N3 Sscm;mn 3
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N
H $85
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S$8-2

S8-Ctagusa 1: CuHTes (S)-(3-xnop-8-okco-9,10,11,12-TeTparnapo-8H-
[1,4]anasennHo[5',6':4,5]TneHo[3,2-f]lxnHonuH-10-un)meTrunmertancynbcpoHara (S8-2)
[00237] K  nepemewwuBaemomy  pacrtesopy  S)-3-xnop-10-(rugpokcumeTnn)-9,10,11,12-
TeTparnapo-8H-[1,4]anasennHo[5',6":4,5]tneHo[3,2-fixuHonnH-8-oHa (INT-1) (50 mr, 0,1 mmonb)
B auxnopmeTtaHe (5,0 mn) gobasnanu Tpustunamud (0,86 mn, 0,4 MmMonb) C nocnegyroLum
pobapneHnem wmetaHcynbdoHunxnopnga (0,24 mn, 0,2 mmonb) npu 0 °C. [MonyyeHHyto
peakUMoHHYI0 CMEeCb MepemeluMBany npu KOMHaTtHoMm Temnepatype B TeydeHue 10 u. lMocne
3aBepLUEHNS PEaKLMOHHYIO CMECb KOHLIEHTPUPOBANM Npu NOHMWXEHHOM AaBneHun. [onyyeHHoe

HEOUYULLEHHOE BELLECTBO pasbaBnsann negsHon Bo4A 0N, n 06pasoBbiBanock TBEPA0E BELLECTBO.

Teepgoe BewecTso puUbTpoOBaNM 1 CyLUNM € nonyyeHnem coeguHeHns S8-2 (50 mr, 81%) B
Buae xenTtoro TBepaoro Bewectea. 'H AMP (400 My, AMCO-de): 6 3,18 (s, 3H), 3,42-3,43 (m,
1H), 3,85-3,90 (m, 2H), 4,09-4,13 (m, 1H), 4,28-4,32 (m, 1H), 7,13 (br s, 1H), 7,72 (d, J= 8,8 I'y,,
1H), 7,90 (d, J= 8,8 'y, 1H), 8,21 (d, J=8,8 Iy, 1H),8,34 (d, J =52y, 1H), 9,16 (d, J= 8,8 [y,
1H). MS m/z (M+H): 412,2.

S$8-3

S8-Ctapgun 2; CuHres (S)-10-(asmgomeTnn)-3-xnop-9,10,11,12-rerparngpo-8H-
[1,4]anasennHo[5',6':4,5]TneHo[3,2-f]JxnHoNnH-8-oHa (S8-3)

[00238] K nepemewwnsaemomy pacteopy (S)-(3-xnop-8-okco-9,10,11,12-TeTparnapo-8H-
[1,4]anasenuHo[5',6":4,51tneno[3,2-fixuHonnn-10-nn)metunmertaHcynoboHata (88-2) (50,0 wr,
0,1 mmone) B gumeTtundopmamuge (2,0 mn) gobasnanu asng Hatpus (15,78 mr, 0,2 Mmornb) npu
0 °C. MNony4yeHHyO peakUynoHHyo cmecb nepemewwmsanu npu 50 °C B teueHne 10 u. lNocne
3aBepLIEHNS peakuynn PeakUMOHHYD CMECb KOHLIEHTPUPOBANW NPWY MOHWXEHHOM AaBMEHUU.
HeouunweHHoe BelecTBO pasbaBnsanu NeasHon BOALOW, Mocre yero ob6pasoBannchb TBEPAbIE
BewecTea. [lonyyeHHble TBeEpAble BewecTBa uUnbTpPOBaNM U Cywunu C MNONyvYeHUEM

coeamnHeHns S8-3 (30 mr, 69%) B Buge 6neaHo-xenTtoro TBepaoro sewecrtea. 'H AMP (400 MIy,
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OMCO-ds): 8 3,37-3,51 (m, 2H), 3,63-3,66 (m, 1H), 3,74-3,79 (m, 1H), 7,15 (br s, 1H), 7,72 (d, J
= 8,8y, 1H), 7,90 (d, J= 9,2 'y, 1H), 8,20 (d, J = 8,8 'y, 1H), 8,33 (d, J = 5,2 'y, 1H), 9,17 (d, J
= 8,8 'y, 1H). MS m/z (M+H): 359,1.

S8-4

S8-Ctagusa 3: CuHTe3s (S)-10-(asnpomeTun)-3-((6-pTopnupmumuanH-4-urn)ammHo)-
9,10,11,12-teTrparngpo-8H-[1,4]anasenunHo[5',6':4,5]tneHo[3,2-f]JxuHonuH-8-oHa (S8-4)
[00239] Pacrteop (S)-10-(asngomeTun)-3-xnop-9,10,11,12-teTparngpo-8H-
[1,4]avasennHo[5',6".4,5]TneHo[3,2-flxuHonnH-8-oHa (S8-3) (200 mr, 0,5 mmonb) B 1,4-guokcaHe
(6,0 mn) Heaonro aerasnpoBany NyTem NpMMEHEHWS Bakyyma n 3atem npogysanu aszotom. K
Hemy nocrnegoBaTenbHo go06aensanu 6-propnupummnamnH-4-amuH (75,4 mr, 0,7 mmons), Pdz(dba)s
(50,9 wr, 0,06 mmonb), Xantphos (32,1 mr, 0,06 mmonb) 1 kapGoHat uesns (541,9 mr, 1,6 MMonb)
npu KomMHaTHoN TemnepaTtype. Cmecb aerasmpoBanu cHoBa U nepemewmanu npu 90 °C B
TeueHne 10 u. [locne 3aBepLUEHUA PEAKUMOHHYID CMEChb KOHLEHTPMPOBANN NPU NMOHMKEHHOM
AaBneHun. HeouuleHHoe BELLECTBO MPOMbIBaNy BOAOW, C MOCMNEAYIOWMM NpoMblBaHNEM 5%
METaHONOM B AUXNOPMETaHE C nonyyeHnem coeamHeHus S8-4 (80 wmr, 32%) B Buae GnegHo-
xenTtoro TBepaoro sewectaa. 'H AMP (400 MMy, AMCO-de): & 3,42-3,55 (m, 2H), 3,63-3,66 (m,
1H), 3,76-3,80 (m, 1H), 7,07 (br s, 1H), 7,69 (d, J = 8,8 'y, 1H), 7,90 (d, J= 9,2 I'y, 1H), 8,06 (d,
J=92Tuy, 1H), 8,17 (br s, 1H), 8,26 (d, J= 5,2 'y, 1H), 8,58 (br s, 1H), 9,07 (d, J = 8,8 Iy, 1H),
10,92 (br s, 1H).

NH
N v
. o, N
N Boc
H
S8-5

S8-Cragusi 4: CuHte3z (S)-mpem-6ytun-(3-((6-cpTopnupummnamnH-4-un)aMmmHo)-8-oKkco-
9,10,11,12-teTrparngpo-8H-[1,4]anasennHo[5',6':4,5]tneHo[3,2-f]lxuHonuH-10-
un)metun)kapbamarta (S8-5)

[00240] K nepemewmunBaemomy pacteopy (S)-10-(asugomeTnn)-3-((6-dpTopnupummngmnH-4-
un)amnHo)-9,10,11,12-tetparnapo-8H-[1,4]anasennHo[5',6":4,5]TneHo[3,2-f]xnHonnH-8-oHa (S8-
4) (150 mr, 0,3 mmonb) B TeTparngpodyparHe/soge (2:1) (6,0 mn) gobasnsanu TpudeHnNMochuH
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(270 wr, 1,0 mMmonb) npum KOMHaATHOM TemnepaTtype. [MONMYYEHHYIO PEeaKUMOHHYID CMEeChb
nepemewmsanun npu 85 °C B TeyeHume 16 4. [locne 3aBeplUEHUS pPEeaKUNOHHYHO CMeCb
KOHLEHTPMPOBaNM MpU MOHWKEHHOM JaBneHun. HeounweHHoe BewecTBO MpoMbiBanu C
ANSTUMNOBbIM 3PUPOM C MOCMNEAYIOWMM NPOMbIBaHUEM 5% METaHONoM B JUXIIOPMETaHe C
nosny4yeHnem HEeOUYULLEHHOrO (R)-10-(amnHomeTnn)-3-((6-dpTopnupumnamnH-4-un)ammHo)-
9,10,11,12-teTtparngpo-8H-[1,4]anasennHo[5',6"4,5]TneHo[3,2-fIxuHonnH-8-oHa (100 mr) B BUAE
BneaHO-XenToro TBEPAOro BellecTsa. BbigeneHHoe HeouuleHHOe BEeLEeCTBO pacTBOPSNU B
anmetundopmamuae (5,0 mn) n Tpustunammune (86 mr, 0,7 mmonb) n gobasnann an-mpem-
oytnn paukapbonat (106 wmr, 0,4 mmonb) npuM KOMHaTHOM TemnepaType. [lonyyeHHyto
peakUMOHHYI0 CMEeCb MepemeluMBany npyu KOMHaTtHom Temnepatype B TedeHue 10 u. lMocne
3aBEepLIEHNS  PEeakUMOHHYID CMeCb KOHLUEHTPUpOBanu nNpu  MOHWKEHHOM  AaBfeHuu.
HeouunweHHOe BeLWecTBO ouuwanum C nomoLwpblo npenapatmBHon BOXX ¢ nonyyeHunem
coeguHeHns S8-5 (20 mr, 11% 3a 2 cTagun) B BUAE XenToro TBepaoro sewecraa. MS m/z (M+H):
510,1.

/L: NH,
N SNE [Nj
N
|
S7-6 INT-30

CuHres 6-prop-2-((4-meTunnunepasuH-1-un)metun)nupummnani-4-ammuna (INT-30)

[00241] VYkasaHHOe B 3aronoBke COeAWHEHUE CUHTE3NPOBany aHanornyHelM obpasom, Kak 6-
dbTop-2-(nunepngunn-1-nnmetTnn)nnpumngunn-4-ammn  (S7-8), 3ameHsa 1-meTunnunepasmHom
nunepuanH Ha S7-Ctagunn 6, ¢ nonydyeHnem ykasaHHoro B 3aronoBke coeguHeHms INT-30 (120
mr, 88%) B Buge 6enoeartoro teepgoro Bewecrtea. 'H AMP (400 My, AMCO-ds) (D20 obmeH):
0 2,29 (s, 3H), 2,52-2,65 (m, 8H), 3,36 (s, 2H), 5,90 (s, 1H), 7,12 (br s, 2H). MS m/z (M+H): 226,2.

Cl
Cl
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HzN)\\N)\CI N(\N N NH,
e
INT-31

CuHres 4-xnop-6-(4-metunnunepasuH-1-un)-1,3,5-tpuasmH-2-amumHa (INT-31)

[00242] B 10 mn kpyrnogoHHom konbe 4,6-guxnop-1,3,5-tpuasnH-2-amun (0,047 r, 0,285
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Mmorb) n 1-metunnunepasuH (0,032 mn, 0,285 mmonb) pacteopsanu B TeTparungpodypane (5 mn)
C nony4vyeHnemM 6ecCLBETHOrO pacTBopa. PeakumMoHHy0 cmech HarpeBanm 4o 65 °C u yepes oguH
yac peakuMoOHHas CMeCb CTaHOBMMacb MYTHOW. PeakynoHHylo Cmecb oxnaxjganu u

KOHUeHTpupoBanun Ha cunukarene u xpomatorpacdpumposanm ¢ 8:1 MeOH/NH40H B

auxnopmeTtaHne (0-10%) ¢ nonyyeHnem ykasaHHoro B 3aronoske coeguHenus INT-31 (0,057 r,

0,251 mmonb, 88 % BbIxoa).

NN | KoCO3 N

F)I\/\F HN > ~ FM

1,4-1HOKCaH

INT-32
Cunres N'-(6-cpTopnupummnaunn-4-un)-N?,N2-gumetunatan-1,2-guammna (INT-32)
[00243] B 10 mn kpyrnogoHHon konbe 4,6-gncropnmpummnaund (0,305 r, 2,63 mmonb) n K:CO3
(0,363 r, 2,63 mmonb) fobasnanu k 1,4-anokcany (5 mn) ¢ nonyyeHnem 6eCLBETHON CYCNEH3NN.
K Hen pobaensnu N' N'-gumetunstan-1,2-anamuH (0,287 mn, 2,63 MMOnb) 1 peakLUUOHHYIO
CMeCb nepemelurBany npu KOMHaTHOW TemnepaType. Yepes oauH 4ac peakuyMoOHHY CMeCh
KOHUEeHTpupoBann Ha cunukarene un xpomatorpaduposanm ¢ 8.1 MeOH/NH40H B
anxnopmeTtaHe (0-10%) c nonyyeHuem ykasaHHoro B 3aronoBke coeguHeHns INT-32 (0,290 r,
1,577 mmonb, 60 % BbIxoa).
NN NS

OCHOBaHHE XyHHIa |
F)l\)\p HzN/\/O\ > FMN/\/O\

THF H
INT-33

CuHres 6-¢prop-N-(2-meTokcuaTun)nupmmmanH-4-ammiHa (INT-33)

[00244] B 10 mn kpyrnoaoHHow konbe 4,6-andptopnupumugud (.35 mn, 4,13 mmonb) u
ocHoBaHue XyHura (0,722 mn, 4,13 mmonb) pactBopsnu B TeTparuapodypane (5 mn) ¢
nonyJyeHnem GecuBeTHOro pacreopa. PeakynoHHyo cmecek oxnaxaanu 5o 0 °C n gobasnsanu 2-
meTokcuataHamuH (0,322 mn, 4,13 mmonb). PeakynoHHy0 CMEeCb OCTaBnAnuM HarpeBaTbCa 40
KOMHaTHOW TemnepaTtypbl M nepemMewmBanym B TedyeHune 3 uvacoB. [locne 3aBeplueHus
peakLyMOHHYIO CMECb KOHL|EHTPMPOBANM Ha cunukarene, ouunLiany ¢ noMoLLblo xpomaTtorpacum
(0 - 100% sTunaueTaT B rentaHe) C Nony4YeHnemM ykasaHHoro B 3aronoske coeaunHeHnsa INT-33
(0,318 1, 1,859 mmonb, 45 % Bbixoa).
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E)N H Cl
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o J\C| THF @ v
INT-34
CuHres 2,4-auxnop-6-(nupponuanH-1-un)-1,3,5-rpnasuna (INT-34)
[00245] K 2,4,6-Tpuxnop-1,3,5-Tpnasuny (662 mr, 3,59 mmonb) B 4 mn THF npu 0 °C

pobagnann ocHoBaHme XyHura (732 mkn, 4,19 mmonb) ¢ nocrnegywowmm gobasneHnem no

=

kannam nupponuguHa (100 mkn, 1,197 mmonb) B 2 mn THF. PeakymoHHyo cmech nepemMeLumsani
npu 0 °C. 2KXMC uepes 14 nokasana Tpebyemyto maccy B BUae OCHOBHOro nuka n HebonbLuoe
KONMMYeCTBO  AW-MMPPONUANHOBOrO  agaykra. HeouuweHHyio cmecb  cunbTpoBany,
KOHUEHTpMpOBanM u ounwann ¢ nomowpto xpomartorpacdum Ha cunukarene (0-25%
aTunaueTart/rentaHbl) C NoNyYeHnem ykasaHHoro B 3aronoske coeguHeHus INT-34 (223 mr, 1,018

MMonb, 85 % BbIxog) B Buae 6enoro teepgoro Bewectsa. MS m/z: 219,1 [M+H].

QH

cl Cl
)\ OCHOBAaHHE XYHHTA N )\ N
G NS Y
Cl)\\N cl THF f No N Cl
INT-35

CuHres 4-(4,6-gnxnop-1,3,5-TpnasmnH-2-un)mopdonumnHa (INT-35)

[00246] VYkasaHHOe B 3aronoBke COEANHEHNE CUHTE3MPOBAanu aHanormyHelm obpasom, kak 2,4-
anxnop-6-(nupponnanH-1-un)-1,3,5-tpnasnH (INT-34), sameHsis MOPHONNHOM NUPPONUANH, C
NnonyJYeHnem ykasaHHoro B 3aronoBke coeauHennst INT-35 B Buge 6enoro TBepLoro BeLLECTBA.
MS: m/z 235,1 [M+H].
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cl
HO N32003 l\i*)N\
N™ N > P
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INT-36
CuHnres 2,4-guxnop-6-(nunepuant-1-un)-1,3,5-tpunasumnHa (INT-36)

[00247] K 2,4,6-Tpuxnop-1,3,5-Tprasuny (300 mr, 1,627 mmonb) n kapboHaTty HaTpus (259 wmr,

2,440 mmonb) gobBaenanu tetTparngpodypad (8 mn) npu 0 °C, ¢ nocneayowmm go6aBneHnem
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nunepugnHa (163 mkn, 1,627 MMOnb). PeakynoHHYIO CMEeCb CTaHOBMUIIaCb MYTHOW B TeYeHne
Heckonbknx MUHYT. KXMC uepe3 14 nokasana TpebOyemylo MacCy OCHOBHOIO MpoAykra u
HEeKOTOpOE KOMMYECTBO ajAykTta AW-NpucoeauHeHuss nobouyHoro npogykra. HeounweHHoe
BeLEecTBO PUNbTPOBaNM, KOHLUEHTPMPOBANM M ouvwanu C MOMOLb Xpomartorpadumn Ha
cunukarene (0-20% asTunaueTtat/renTaHbl) C MOMYYEHMEM CMECWU YKa3aHHOrO B 3arorioBKe

coepuHeHns (INT-36, ocHoBHOE) n An-agaykT (noGoyHoe). XKXMC m/z: 233,0 [M+H].

cl Cl
N \N \N/ CSch3 N \N
| - AL A
Cl)\N/)\CI 'T‘ N~ cl
INT-37

CuHres 4,6-auxnop-N,N-gumeTnn-1,3,5-rpnasmnH-2-amumna (INT-37)

[00248] K 2,4,6-Tpuxnop-1,3,5-TpnasnHy (300 mr, 1,627 mmonb) 1 kapboHaTty yesus (689 wr,
2,115 mmonb) B TeTparngpodypaHe (8 mn) gobasnsanu gumetunammHd (1 M B THF (813 mkn,
1,627 mmonb)) no kannsm npu 0 °C. Yepes 45 mmH XXKXMC nokasana Tpebyemyto maccy
OCHOBHOIO NPOAYKTa U HEKOTOPOE KOMMYECTBO ajaykra AU-NPUCOeAUHEHWNs. HeounweHHyo
CMeCb CUnbTpOBanM M ouynwanu ¢ nomMowbio xpomatorpacdum Ha cunukarene (0-20%
aTunaueTart/rentanbl) ¢ nonyvyeHnem 144 Mr cCMecK, COCTOSILLEN NPEUMYLLECTBEHHO W3
yKasaHHoro B 3aronoBke coeguHeHus INT-37, n HEKOTOpPOro KonmMyecTBa HexenaTtenbHoro 6-
xnop-N2 N2 N* N4-tetpameTtun-1,3,5-TpuasuH-2,4-guamumHa. Cmecb ncrnonb3oBanmu Ha

cnegyrowen cragun 6e3 J0noNHUTENBHON OUYNCTKN.

Cl Cl
| > |
Cl)\N/)\CI MeOH \O)\N/)\CI
INT-38

CuHres 2,4-guxnop-6-metokcu-1,3,5-rpnasuna (INT-38)

[00249] K 2,4,6-tpuxnop-1,3,5-tpuasunna (300 wmr, 1,627 mmonb) B MeOH (32,500 mn)
po6asnsanun oukapboHat HaTpus (137 mr, 1,627 MMOnb) U CMECb NEPEMELLMBANMN NPU KOMHATHON
Temnepatype B TeuyeHume 45 muH. Cmecb 3aTem pasbaBnsnu BOAOW W 3SKCTparmposanmu
AUXNOpPMETaHOM, NpomMbiBany HacbiweHHbIM NaCl (BogH.), cywmnu Hag cynbdaTtom HaTtpus,
hnnbTpOBann N KOHUEHTPMPOBAanu C NOflyYeHNEM yKasaHHOro B 3aronoske coeguHeHns INT-38
(271 wmr, 1,506 mmonb, 93 % Bbixog) B Buae 6enoro teepgoro eewecrea. 'H-NMR (400 MIy,
CDCls): 6 4,14 (s, 3H).
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INT-39

CuHres 2,4-auxnop-6-(3,3-audrTopnupponmnant-1-un)-1,3,5-trpnasmna (INT-39)

[00250] K 2,4,6-Tpuxnop-1,3,5-tpuasmny (150 wmr, 0,813 mmonb) n kapboHaty uedus (583 wr,
1,789 mmonb) B THF (8 mn) npn 0 °C pgobBasnsanu 3,3-audpTopnupponuanHa rugpoxnopug (120
mr, 0,813 mmonb) oaHon nopumen. K Hum gobasnsanum 2,2 3kB (313Mkn ) ocHOBaHUSA XyHura.
HKXMC uepes 2 4 nokasana Tpebyemyio maccy B BUAE OCHOBHOMO Muka. PeakyMoHHYI0 CMech
brnbTpoBanu, KOHLUEHTPUPOBANM U oYULLANK C NOMOLLbIO XpomaTorpadum Ha cunukarene (0-
10% aTunayeTtart/renTaHbl) C NONyyYeHNEM YKa3aHHOro B 3aronoske coeguHeHns INT-39(123 wr,
0,482 mmonb, 59,3 % Bbixoa) B Buae 6enoro TBepaoro sewecrea. MS m/z: 254,8 [M+H].

HClL . F

f ;
Cl N™N
N AN

Hunig's base, Cs,CO3 R |
ol - Ay
cl N/ THF

Cl

INT-40
CuHres 2,4-guxnop-6-(3,3-audropnunepuani-1-un)-1,3,5-rpuasmnHa (INT-40)
[00251] VYkasaHHOe B 3arofioBke COEANHEHNE CUHTE3MPOBanmn aHanormyHeim obpasom, kak 2,4-
anxnop-6-(3,3-andpropnnpponuann-1-un)-1,3,5-tpnasnn  (INT-39), 3ameHaa rmngpoxnopuaom
3,3-andropnunepugnHa rugpoxnopug 3,3-anTopnmpponunanHa, ¢ Nosy4YeHNeM yKasaHHoOro B
3aronoske coeguHeHus INT-40. MS: m/z 268,9 [M+H].

¢l S p LiOH ¢l
A 7 NH - X
N“"N N NZ N
< \ L HN\/,-,,,/ MeOH/H,0 ) N
o]
H 35°C N
~~0"o HO™ Y0
1-18 INT-41
CuHres (R)-2-xnop-4-((10-meTun-8-okco-9,10,11,12-retparngpo-8H-

[1,4]avwa3enunHo[5',6':4,5]TneHo[3,2-f ] XMHONNH-3-UN)aMUHO ) NUPUMNANH-5-KapOOHOBOM
kncnotbl (INT-41)
[00252] B 20 mn Buane (R)-atun-2-xnop-4-((10-metnn-8-okco-9,10,11,12-TeTparngpo-8H-
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[1,4]avasennHol[5',6":4,5]TneHo[3,2-fIXMHONNH-3-1N)aMUHO) NINPUMUANH-5-kapBokcunar (1-18)
(0,112, 0,232 mmonb) gobasnsanu k 5 mn pacteopy 4:1 metaHon/soga. [jo6asnsanu LIOH (0,371
mn, 0,371 MMOnb) U peakUynoHHyo cMmeck Harpesanu 40 35 °C. lNMocne 3aBeplueHus gobasnsanu
HCI (0,371 mn, 0,371 Mmonb) M NPOAYKT ocaxjanum u3 pactBopa. PeakyuoHHy cmechb
dmnbTpoBanu u TBepable BELLECTBA NPOMbIBaNM NeASHON BOAOW U CYLUMMM NOJA BakyymMoOM C

nonyyvyeHnem coeamnHerns INT-41 (0,103 r, 0,226 mmonb, 98 % Bbixoa).

sz(dba)3, K2003 —S=0
DavePhos
1,4-dioxane
Ay
H
INT-2 INT-42

CuHrte3 (R)-mpem-6yTun-10-metun-3-((2-(meTuncynbgoHMUN)NMpMuMmManH-4-un)amMmmHo )-8-
okco-10,11-gurnapo-8H-[1,4]anasenunHo[5',6':4,5]tnenHo[3,2-f]xuHonun-12(9H)-
kap6okcunarta (INT-42)
[00253] K pacTeopy (R)-mpem-6ytnn-3-amnHo-10-meTnn-8-okco-10,11-aurngpo-8H-
[1,4]anasennHo[5',6":4,5]TneHo[3,2-flxuHonnH-12(9H)-kapbokecmnata (INT-2) (100,0 wr, 0,2
mMmonb) B 1,4-anokcane (2,0 mn) 4-xnop-2-metuncynbdorun-nupumngt (58,0 mr, 0,3 mmonb) n
kapboHat kanus (102,4 mr, 0,7 mmMonb) A06aBnsANM Npu KOMHaTHOW TemnepaTtype. Mony4YeHHbIn
pacTBOp HEAONro AerasupoBany nyTemM MPUMEHEHWS Bakyyma W 3aTem npoayBany a3oToMm
Tpwxabl. HakoHel, Pdx(dba)s (45,9 mr, 0,05 mmonk) u DavePhos (2,5 mr, 0,01 mmonb) go6asnsnu
Nnpu KOMHaTHOM TemnepaTtype U CMeCb AOMONMHUTENBHO AerasnpoBanu. PeakyMoHHyH CMecb
octaBnann nepemewmsatbca npum 100°C B TeueHme 3 4. [locne 3aBeplueHUs peakyum
peakUmnoHHyo cMmecb pasbasnsnu sogon (10,0 mn) 1 akcTparMpoBanu atunauetaTtom (2 pasa,
10,0 mn). OB6begNHEHHbIE OPraHNYecKne Cnou Cylumnu Haa 6e3BoAHbIM CynbdaTtomM HaTpus U
KOHLEHTPMUPOBANU NPU NOHMKEHHOM AaBneHnn. [Mony4yeHHoe HEOUMLLIEHHOE BELLECTBO OYMLLaNN
npenapaTtrMeHoOn ¢ nonyyeHnem coegunHeHns INT-42 (45 mr, 32 %) B BUAE KOPUUYHEBOTO TBEPAOrO
Bewectea. MS m/z: 555,2 (M+H).

Cl Cl

N)\N N)\N

S | NH3 “ |
Cl NH;
THF
0 NHPMB @] NHPMB

INT-43a INT-43b

CuHTte3 4-aMuHo-2-xrnop-N-(4-meTokcnbeH3nn)nupummnanH-5-kapéokcamuaga (INT-43b)
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[00254] K nepemMeLimBaemomy pactBopy 2,4-punxnop-N-[(4-
MeTokcndeHun)meTunnupnmnanH-5-kapookcammga (INT-43a, 500 mr, 1,6 MMOnb, NONYYEHHOTO
B COOTBETCTBMM C npouegypon, onmucaHHom B WO 2011/090760 A1) B THF (5 mn)
gobagnann ammmak (1 mn, 24,03 mmonb) npu 0 °C u nepemewmBann NpyM KOMHaTHOW
Temnepartype B TeueHne 30 muH. [locne 3aBepLUeHUs peakUNOHHYIO CMeChb pasbaBnsann BOLON
n akctparmposanu stunayetatom. OO6befNHEHHbI OPraHUYECKUI CrOW MPOMbIBaNM BOAOWN C
nocrneaywmnm npoOMbIBaHMEM COMEBbIM PacTBOPOM, cywunu Hag 6e3BogHbiM NaSOs u
KOHLUEHTpMpOBanu npu NOHMWKEHHOM gasneHun ¢ nonyvyeHnem 1 (440 mr, 85% BbIXOg) B BMAE
6enosaroro TBepaoro Bewecrtea. 'H AMP (400 My, AMCO-de): 6 3,71 (s, 3H), 4,35 (d, J = 6 Iy,
2H), 6,88 (d, J= 8,6 [y, 2H), 7,23 (d, J = 8,5 I'y, 2H), 8,22 (s, br, 2H), 8,54 (s, 1H), 9,09 (d, J =
5,7 Ny, 1H).

Cl

A

|
O @)

NHPMB
NH  Pda(dba)s, Cs,COs, Xantphos NZ
N
HN\)"//, 1,4-1MOKCaH j\
07 “NHPMB
INT-6 INT-43b INT-43

CuHre3s (R)-2-xnop-N-(4-meTokcubeH3un)-4-((10-metnn-8-okco-9,10,11,12-rerparngpo-8H-
[1,4]avwa3enunHo[5',6':4,5]TneHo[3,2-f]xMHONNH-3-uN)aMuHO)nMpMMMAanH-5-kapb6okcamumnga
(INT-43)

[00255] VYkasaHHOe B 3arofnoBke COeAMHEHNe CUHTE3NPOBaNu aHanormyHbIM obpasom, kak I-1,
s3ameHsia INT-43b 5-cbTop-2-HuTpoaHmnmH u (R)-3-6pom-10-metun-9,10,11,12-TeTparngpo-8H-
[1,4]anasenuHo[5',6":4,51tneno[3,2-fixnHonun-8-oHom (INT-5) (R)-3-xnop-10-metnn-9,10,11,12-
TeTparunapo-8H-[1,4]anasennHo[5',6":4,5]tneHo[3,2-flxuHonnH-8-0H. HarpesaHne ocyuwecTBnanu
TpaauUnoHHbIM obpasom npu 100 °C B TeueHne 6 4 (a HE C UCNONb30BaHNEM MUKPOBOMHOBOIO
nanyJyeHus). 310 npmeeno K nony4vyeHuto (R)-2-xnop-N-(4-meTokcnbeHsun)-4-((10-meTnn-8-okco-
9,10,11,12-teTparnapo-8H-[1,4]lanasennHo[5',6":4,5]TneHo[3,2-fIxnHonNnH-3-
Un)aMmuHo)NUpUMnguH-5-kapbokcamuga INT-43 (141 wmr, 88%) B BuAE XENTOrO0 TBEPAOro
Bewectea. MS m/z (M+H): 5741.
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Cl
K,COs, KI, Mel N%N
> |
DMF YN
|
PMBHN™ ~0O
INT-44
CuHtes (R)-2-xnop-N-(4-meTokcubeH3un)-4-(metun(10-meTun-8-okco-9,10,11,12-

Terparnapo-8H-[1,4]anasennHo[5',6':4,5]tneHo[3,2-f]JXMHONNH-3-UrN)aMUHO ) NINPUMUNANH-5-
kap6okcamuaa (INT-44)

[00256] K nepemewwusaemomy pacteopy (R)-2-xnop-N-(4-metokcnbensnn)-4-((10-meTun-8-
okco-9,10,11,12-teTparngpo-8H-[1,4]lanasennHo[5',6":4,5]TneHo[3,2-fIxuHONNH-3-
un)amuHo)nupmumngnH-5-kapbokcamuga (INT-43) (180 mr, 0,3 mmonb) B gnmeTundopmammae
(2,0 mn) gobasnsann kapboHaT kanus (86,66 mr, 0,6 mmonsb), noauna kanus (10,4 mr, 0,06 mmonb)
n metunnogng (66,7 mr, 0,5 mmone) npu 0 °C. MNony4yeHHYI peakyMOHHYI0 CMECh NepeMeLLMBanm
npu 75 °C B TeueHune 1 u. [locne 3aBepLueHNs peakuynn, peakyMOHHYK CMECb KOHLEHTpUpOBanu
NPy MOHWKEHHOM AaBMEHUN. HEOUNLLEHHbIN NPOAYKT pa3baBnsnu BOAON M obpasoBaHHble
TBEpAble BelwecTBa UNbTPOBaNM U MNPOMbIBaNM BOAOW, 3aTeM CyLUIUNN MOA BakKyyMOM C
nonydyeHnem coeauHeHns INT-44 (120 mr, 53%) B BUAE xenToro TBEpAOro sewecresa. MS m/z
(M+H): 588,4.

OMe
Cl o
2-MeT0KCH3}aH0n |
N/ | > N/ I
NaH )\
\ \
HZN)\N Cl HN™ N° Cl
S6-1 INT-45

CuHres 4-Xnop-6-(2-MeToKCU3TOKCH) NMpUMUanH-2-ammHa (INT-45)

[00257] K pactsopy 4,6-auxnopnupumngun-2-amuH (1,0 r, 6,1 mmons) B TeTparnapodypaHe
(20,0 mn) gobasnanu rugpua Hatpus (175,6 mr, 7,3 mmonb) npy 0°C. TonyJYeHHY peakLUMOHHYHO
cmecb nepemewwmBanu npu 0°C B TeueHne 10 muH. K peakuymoHHOW cmecu pobaensnu 2-
MeToKkcmaTaHon (556,8 mr, 7,3 mmonb) npu 0°C 1 nepemelumBanu npyn KOMHaTHOM TemnepaType
B TeuyeHne 4 u. [locne 3aBeplUEHUs PeaKUMOHHYKO CMeCb racunm negsHom sogon (50 mn),
akcTparmpoBann atunagetatom (2 x 50 mn) n npombiBanu conesbiM pactsopom (50,0 mn).
OpraHuyecknin crnom cywmnnun Hajg 6e3BofHbIM CynbdaToM HaTPpUsi U KOHLEHTpMpOBanun npu
MOHWXEHHOM faBreHun ¢ nonyyeHunem 1 (900 mr, 68%) B Buge ONefHO-XENTOro TBEPAOro
Bewectea. 'H AMP (400 MI'y, AMCO-de): 8 3,27 (s, 3H), 3,58-3,61 (m, 2H), 4,33-4,35 (m, 2H),
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6,08 (s, 1H), 6,96 (br s, 2H). MS m/z (M+H): 204,1.

\N/ﬁ N
cl K/N\/\
Q K/N\/\OH Q
N
' 0.
HzN)\N/ cl NaH HZNJ'\N/ o
S6-1 INT-46

CuHres 4-xnop-6-[2-(4-meTunnunepasuH-1-un)atokcu]nupumuamnH-2-ammHa (INT-46)
[00258] K cycneHsuun rugpuaa Hatpusa (13,4 mr, 0,3 mmonb) B TeTparuapodypaHe (5,0 mn)
pobagnann 2-(4-metunnunepasmH-1-nn)atadon (43,9 mr, 0,3 mmone) npu 0 °C. PeakymoHHyto
CMECb nepemMelimBann npu KOMHaTHOW TemnepaTtype B TeveHne 30 muH. PactBop 4,6-
anxnopnupumMmngnn-2-amuna (50 mr, 0,3 mmonb) B gumetundopmamuge (0,5 mn) gobasnsanu k
peakymoHHon cmecn npu 0°C. TlONyyeHHyl pPeakUMOHHYKD CMeCb MepemMeLllnBani npu
KOMHaTHOW Temnepatype B TeveHne 3 4. [locne 3aBeplleHUs pPeakuMOHHYH CMeChb
KOHLEHTPMpOBanu Npy NOHWXEHHOM AaBneHun. [ony4YeHHbIN OCTaToOK MPOMbIBAny AU3TUMOBbIM
acmpom ¢ nonyyeHnem coegunHeHna 1 (20 mr, 24%) B BUAE KOPUYHEBOrO TBEPAOro BELLECTBA.
"H AMP (400 My, AMCO-ds): 8 2,11 (s, 3H), 2,26 (brs, 4H), 2,41 (br s, 4H), 2,58-2,61 (t, J= 5,8
Iy, , 2H), 4,29-432 (t, J= 59 I'y, 2H), 6,06 (d, J = 3,7 'y, 1H), 6,99 (br s, 2H). MS m/z (M+H):
272,1.

PPh;
THF/H,O
INT-47
CuHres (R)-10-(amnHomeTnn)-3-xnop-9,10,11,12-rerparngpo-8H-

[1,4]anasennHo[5',6':4,5]TneHo[3,2-f]JxnHonmnH-8-oHa (INT-47)

[00259] K nepemewmsaemomy pacteopy (S)-10-(asmgomeTnn)-3-xnop-9,10,11,12-teTparugpo-
8H-[1,4]anasennHo[5',6"4,5]tneno[3,2-flxnHonnn-8-ona (S8-3) (50 wmr, 0,1 wmmonb) B
Boge/TeTparngpocypare (1:3, 4,0 mn) gobaensanu TpudeHunhochuH (146 mr, 0,4 Mmonb) npu
KOMHaTHOM Temnepartype. [MOonyyeHHyl peakuMOHHYI CMeCb nepemewwmBanu npu 85 °C B
TeyeHne 16 4. [locne 3aBepLUEHUA PEaKUMOHHYID CMEChb KOHLEHTPMPOBANM NPU NMOHMKEHHOM
JaBneHun. HeouunweHHoe BeLWEeCTBO NpOMbIBANM AWUSTUMOBBIM 3PMPOM C MNOMNyYEHUEM
coepuHeHns INT-47 (35 wvr, 76%) B Buge 6negHo-xenToro TBEpAOro sewecrea. MS m/z (M+H):
333,2.
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INT-47 INT-48
CuHTes (S)-3-xnop-10-((ammeTnnammuo)metTnn)-9,10,11,12-rerparnapo-8H-
[1,4]anasenunHo[5',6':4,5]TneHo[3,2-f]JxnHoNMH-8-0Ha (INT-48)

[00260] K pacTsopy (R)-10-(amuHomeTnn)-3-xnop-9,10,11,12-treTparngpo-8H-
[1,4]anasenuHo[5',6".4,5]tneno[3,2-fixnHonunnH-8-oHa (10,0 mr, 0,03 mmonb) (INT-47) B meTaHone
(4,0 mn) pobaenanu dcopmanpaerng (0,01 mn, 0,6 MMOnb) M peakyMoHHY CMeCb
nepemeLwunsany B TeyeHne 10 MUH. Npu KOMHaTHOW TemnepaType. [Jo6aBnsanu yKCyCHyH0 KACNOTY
(1,0 mkn) u ynaHoGopruapug Hatpus (1,9 mr, 0,03 MMONb), U NepemMeLLUMBaHNE NPOAOIKANMN NPK
25°C B TeyeHme 1 u. [locne 3aBepllEHUA peakUMOHHYKD CMECb KOHLEHTpupoBanu npwu
NOHMWXKEHHOM JaBneHun. HeounweHHoe BellecTBO pasbaBnsanum BOAOW W 3IKCTparnposanu
sTunauyetatom. OpraHu4Yeckuin Crnon npombiBanyM BOAOW C MNOCMEAYOWMM NPOMbIBAHNEM
coneBbiM pacTtBopoM. OpraHMYeckuin Cnon cywmnm Haja Ge3BOAHbIM CynbdaTom HaTpusi n
KOHLEHTPMUPOBANU NpY NOHWXEHHOM AaBneHun. HeoumnweHHoe BELLECTBO OUYMLLAN C NOMOLLbIO
xpomaTorpadmm Ha cunukarene, ¢ UCnonb3oBaHuem 5% meTaHona B AUXIIOPMETaHe Kak
anteHTa, ¢ nonyvyeHnem coeguHeHns INT-48 (7,0 mr, 64%) B BUAE XXeNTOro TBEPAOro BeLLeCTBA.
H AMP (400 MI'y, AMCO-ds): 2,21 (s, 6H), 2,33-2,35 (m, 2H), 3,37-3,45 (m, 1H), 3,53-3,62 (m,
1H), 3,63-3,70 (m, 1H), 7,07 (t, J= 4,8 'y, 1H), 7,62 (br s, 1H), 7,70 (d, J= 8,8 'y, 1H), 7,89 (d,
J= 8,8y, 1H), 8,19 (d, J= 8,8 'y, 1H), 9,19 (d, J=9,2 'y, 1H). MS m/z (M+H): 361,3.

0O S O
NH Nal N N 7T
o, -OMs  aneron cl l P HN oy |
S$8-2 INT-49
CuHres (S)-3-xnop-10-(noameTnn)-9,10,11,12-terparngpo-8H-

[1,4]anasennHo[5',6':4,5]TneHo[3,2-f]lxnHonmnH-8-oHa (INT-49)

[00261] K nepemelwumBaemomy pacTtBopy MeTaHcynbgoHaTa (S)-(3-xnop-8-okco-9,10,11,12-
TeTparnapo-8H-[1,4]anasennHo[5',6":4,5]tneHo[3,2-fixuHonnH-10-un)metuna (S8-2) (140 wmr, 0,3
MMOnb) B aueToHe (5,0 mn) gobaensanu nogua Hatpus (506,46 mr, 3,4 MMOMb) NP KOMHATHOM
Temneparype. [1ony4yeHHyo peakyMoHHY cmecb nepemelwumsany npu 60 °C B TeyeHue 16 u.

MNocne 3aBepLUEHUS] PEAKLMOHHYID CMECb KOHLEHTPMPOBANMU MPU MOHMXEHHOM AaBMEHUM.
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HeouunweHHoe BelecTBO pasbaBnsann nNeasHon BOAOW, Nocre yero obpasoBannCb TBEPAbIE
BellecTsa. TBepable BellecTa hunbTpoBanu 1 Cywmnm ¢ nonyvyeHnem coegmnHenuns INT-49 (135
mr, 90%) B Buae bnegHo-xentoro TBepaoro sewectea. 'H AMP (400 MI'y, AMCO-ds): & 3,20-
3,24 (m, 1H), 3,31-3,35 (m, 1H), 3,42-3,45 (m, 1H), 3,68-3,71 (m, 1H), 3,86-3,89 (m, 1H), 7,18
(brs, 1H), 7,74 (d, J= 9,2 I'y, 1H), 7,89 (d, J= 8,8 'y, 1H), 8,20 (d, J= 8,8 'y, 1H), 8,33 (d, J=4,8
My, 1H), 9,18 (d, J= 8,8 'y, 1H). MS m/z (M+H): 444,2.

s. 9 2
" 7 “NH CHsNH, NH
cl i m S THF NS
INT-49 INT-50
CuHTe3s (R)-3-xnop-10-((meTunammuHo)metnn)-9,10,11,12-retparngpo-8H-
[1,4]avwa3enunHo[5',6':4,5]TneHo[3,2-flxmHonunH-8-oHa (INT-50)
[00262] Cwmecb (S)-3-xnop-10-(nogmeTnn)-9,10,11,12-teTparngpo-8H-

[1,4]avasennHo[5',6".4,5]tneHo[3,2-flxnHonunH-8-oHa (INT-49) (20 mr, 0,05 mmonb) n meTunammHa
(2M B THF) (1,8 mn, 4 mmonb) nepemewmsanu npy 90 °C B TeueHne 3 4. PeakyNoHHY0 CMeCb
3aTeM KOHLEHTPUpOBanu Npu NOHWKEHHOM AaBneHun. MNonyyeHHoe HEOUULLEHHOE BELLECTBO
ounanu ¢ nomotllpsto npenapaTtusHon TCX ¢ nonyyeHnem coeanHeHus INT-50 (6,0 mr, 40%) B
BUAE xenToro Teepgoro sewecraa. 'H AMP (400 My, AMCO-de): 6 2,25 (s, 3H), 2,52-2,54 (m,
2H), 3,22-3,25 (m, 1H), 3,32-3,35 (m, 1H), 3,55-3,60 (m, 1H), 7,14 (t, J= 5,6 'y, 1H), 7,70 (d, J=
9,2 'y, 1H), 7,89 (d, J= 8,8 'y, 1H), 8,19 (d, J= 8,8 'y, 1H), 8,23 (br s, 1H), 9,24 (d, J= 9,2 'y,
1H). MS m/z (M+H): 347,1.

Cl
N™ X
|
ZSNH,
07 NH s O
|
0 PMB Cl p
NH
NH Pd,(dba)s, Cs,COs3, Xantphos‘ NI A N\ P HN\/',,
- / (4
HN\)"«/, 1,4-1M0KCaH H
O ITIH
PMB
S$1-12 INT-51

CuHrte3 (R)-6-xnop-N-(4-meTokcubensun)-4-((10-metnn-8-okco-9,10,11,12-rerparngpo-8H-

[1,4]anasenunHo[5',6':4,5]TneHo[3,2-f]JxMHONNH-3-un)ammHo)HnkotnHammaa (INT-51)
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[00263] VYkasaHHOe B 3aronoBKe COeAMHEHNE CUHTE3NPOBANN aHanormyHbIM obpasom, kak I-1,
3aMeHss  4-aMUHO-6-xrop-N-(4-MeTOKCUOEH3NM)HUKOTUHAMULOM  5-pTOP-2-HUTPOAHUIUH.
HarpeBaHue ocywleCTBNSANN TpaguUMOHHbIM obpasom npu 100°C B TeyeHne 3 u (a He C
NCnonb3oBaHNEM MUKPOBOTHOBOIO N3ny4YeHns) ¢ nonyyeHmem coeguHeHuns INT-51 (15 mr, 47%

BbIX0A) B BUAE XeNnToro Teepaoro sewecrea. MS: m/z 573,2 (M+H).
Cl

Pd,(dba);, Cs,CO3, Xantphos

NH
HN “,-OH 1,4-IMOKCaH

N
|
P

INT-1 INT-52

CuHTe3s (S)-2-xnop-4-((10(rugpokcumeTun)-8-okco-9,10,11,12-rerparngpo-8H-
[1,4]avwa3enuHo[5',6':4,5]TneHo[3,2-flxuHonuH-3-un)ammnHo)-N-(4-
MeTOoKCUBeH3un)nmpnmuanH-5-kapéokcamuaa (INT-52)

[00264] VYkasaHHOe B 3aronoBKe COEfWHEHME CUHTE3MPOBAanM aHanornyHbiM obpasom, Kak |-
17, 3ameHss 4-amunHo-2-xnop-N-(4-meTokCnbeH3NN) NMPUMNANH-5-kapBokcaMmmngom 6-
dbTOPNINPUMUANH-4-aMUH, C nonydyeHnem coeguHeHns INT-52 (22 mr, 14%) B Buae GneaHo-

XenTtoro TBepgoro sewecrtea. MS m/z (M+H): 590,3.

Cxema 9

o) cl cl
KOH )LNH POCI, y PR

O
JC HO(CH20)x HN OCHOBaHue XyHHTa |
HN”NH ——— S - S — U
O Cl Cl
K/go H,O TOIyOa aUeTOH
|
S9-2

HO Cl
S9-1




157

0
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HO(CH,0 HN™ NH
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S9-1

CuHnres 5-(rmgpokcumerun)nupummuamni-2,4(1H,3H)-auona (S9-1)

[00265] K cmecu 1H-nnpumnaun-2,4-gpnoHa (20 r, 178,4 mmonb) B BOAHOM pacTBoOpe
rmapokcuaa kanma (8,0 r, 142,7 mmone) B Boge (160,0 mn) napacdopmanbaerng (6,96 r, 231,9
Mmonb) gobasnsanu nopumsamn npu 0 °C. MNMonyyeHHyo peakyMoHHY0 CMECb NepemMeLLmBani npu
55 °C B TeueHne 36 4. [Nlocne 3aBepLUEHUs pPeaKkLMOHHYIO CMECb OXraxganun O KOMHAaTHOW
TemnepaTtypbl U KOHUeHTpupoBanu 4o 1/3 obbema npy NOHWKEHHOM AABMEHUW C NONyYeHNEM
©enon rycton maccel. Ocratok pasbasnsnu ayetoHom (150 mn) u nepemewwmanu npu 25°C B
TedyeHne 15 MuH, nocne 4yero obpasoBancs ocajok. TBepaoe BeLWECTBO punbTpoBanu u
npombiBany auetoHom (3 x 50 mn) n cywmnn noa Bakyymom ¢ nonyyeHnem S9-1 (25 r, 98%) B

Buae 6enoro TBepgoro Bewecrea. MS m/z (M-H): 140,9.

X X
HN NH OCHOBETH(I)/IGCI)%yHHTa N~ |N
HO Cl

S9-1 S9-2

CuHres 2,4-guxnop-5-(xnopmetun)nupnmmauHa (S9-2)

[00266] K cycneHsun S9-1 (25 r, 175,9 mmoneb) B Tonyone (50,0 mn), okcuxnopua cocdopa
(134,87 r, 879,6 mmonb) gobaensanu npu 0 °C n nepemMelLMBaHne nNpojormkanu B TeyeHne 15
MUH. K peakumoHHoW cmecn no kannsam pobGaensnu DIPEA (68,1 r, 527,7 mmonb) npu
noagepxaHnn temnepatypbl npn 0 °C. MNMony4YyeHHYO peakLyUoHHYI0 CMECb nepemMeLumBani npm
120 °C B TeueHne 7 4. [locne 3aBepLIEHUA peakuum PeakUMOHHYH CMEeChb Oxnaxjanu Ao
KOMHaTHOW TemMnepaTypbl U BblNMBaNu B NEpPEMELLEHHYIO ABYxdasHylo CMeCb 3Tunayerara u
Boabl (150 mn/150mn) npu 0 °C B TeueHUe 45 MUH 1 nepeMeLLnBani Npu To xe Temnepartype B
TeyeHne pononHutenbHbix 1,5 4. PeakynoHHylo cmecb 3atem 3KkcTparmposann 25%
aTunaugeTatom B Tonyone (4 x 150 mn). O6beanHEHHbIN OPraHNYECKNI CrON NPOMbIBann BOA 0N
(2 x 500 Mn) 1 HackiWweHHbIM coneBbiM pacTBopom (1 x 500 mn). OpraHnyeckuin Crnon CyLnnm
Haa ©e3BOAHbIM CynbcaTOM HAaTPUS M KOHLEHTPUPOBANM MpPU MOHWKEHHOM AaBMNeHUN C

nonyyeHnem S9-2 (28 r, 81%) B BUAE KOPUYHEBOW XUAKOCTW, KOTOPYK ucrnonb3oBanu 0es
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aononHutensHon ounctkn. 'H AMP (400 MI'y, OMCO-ds): & 8,96 (s, 1H), 4,84 (s, 2H).
Cl Cl

NJ\N Nal N)\N

| |
N NS
ﬁ/kCl ALETOH ﬁ/kCl
|

Cl

S9-2 INT-53
CuHnres 2,4-auxnop-5-(noametrun)nupummavHa (INT-53)
[00267] K pacrBopy noauga Hatpusa (23,4 r, 156,0 mmornb) B cyxom auetoHe (150 mn) $9-2
(28,01, 141,8 mmonb) o6aBnsany npu KOMHATHOM TeMnepaType 1 nepemelumsanm B TeueHne 30
MWH. [lonyJeHHyto peakymoHHyto cmecb Harpesanu go 65 °C B TeueHme 20 muH. [Mocne
3aBEepLUEHNS PeakUMOHHY0 CMEeCb OXNaxaanu A0 KOMHATHOW TemnepaTypbl, PunbTpoBanu u
npombiBany auetoHoMm (2 x 50 mn). OObefUHEHHbIN UNbTPaT Cylwnunn Hag 6e3BOAHbIM
cynbpaTtoM HaTpMA U KOHUEHTPMPOBanNW Npu MOHWKEHHOM JaBneHuun. [lonyyeHHoe
HEOUMLLEHHOEe BEeLEeCTBO OuuMlWanm C MNOMOLUBK  KOMOHOYHOW  chnali-xpomartorpadum
(cunukarenb 60-120, 10% aueToH B neT. acpupe) ¢ nonyueHnem INT-53 (21 r, 48%) B BMAae
cBeTno-xentoro TBepgoro Bewectea. 'H AMP (400 MMy, AMCO-ds): & 8,95 (s, 1H), 4,53 (s, 2H).
MS m/z (M+H): 287,9.
cl Q 7
ANy “Sona N

N | S I
i/k DCM/DMSO Cl
Cl O.
=S
| I
o]
INT-53 INT-54

CuHres 2,4-guxnop-5-((metuncynbdoHun)metrun)nupummamia (INT-54)

[00268] INT-563 (0.3 r, 1,038 mmonb) pactesopsinu B 10 mn DCM ¢ 2 mn JMCO. Oo6asnsnu
meTaHcynbduHat Hatpusa (0,106 r, 1,038 mmonb) u peakynmoHHy0 cMmecb Harpesanu 40 50 °C.
Uepes 3 U peakUMOHHYO CMeChb pas3baBnsinu rentaHoMm, punbTpoBann U KOHUEHTPUpOBanu ¢
nonyyeHnem INT-54 B AMCO, KOTOpOe MCNONb3oBanM HEMOCPELCTBEHHO Ha CneaylLlen
craguu. MS m/z (M+H): 241,0, 243,0.



cl R F
A %(OH N|)§N
NI N FO,S I _ o
7 el :
Cul, CH4CN, 60°C, 4 o

HO

INT-55

CuHres 2,4-auxnop-5-((ancdropmerokcu)metun)nupummanta (INT-55)

[00269] K nepemewmnsaemomy pacteopy (2,4-guxnopnupumuanH-5-nn)metadona (400 mr, 2,23
mmonb) B CHsCN (16 mn) gobasnsnu noana meam (1) (45,6 mr, 0,24 mmonb) nNpy KOMHaTHOM
Temnepartype B UHEPTHOM aTMOcepe ¢ nocnegyrowmum nepemewnsaHmem npu 60 °C B TeueHune
10 muH. 2,2-Aundhtop-2-(hTopCynbdoHNN)YKCYCHYIO kucnoTy (2,39 r, 14,4 mmonb) gobasnsanu no
Kannsm n peakynoHHyto cmecb nogaepxusanu npu 60 °C B TeuyeHne JONOMHUTENbHbIX 4 u.
PeakunmoHHyto cmecb racunu nytem gobasneHuns neasiHon Boabl (30 mm) u skcTparmpoBanm
atunagetatom (2 x 50 mn). OBbeAMHEHHbIA OPraHWYeCcKUin Crnon NPOMbIBaNMN COMeBbIM
pactBopom (50 mn), cywmunu Hag 6e3BogHbIM NaxSOs 1 KOHUEHTPMPOBANM NPy MNOHUKEHHOM
AaBNEHUN C MONYYEHMEM HEOUYULLEHHOrO BelwecTBa. B pesynbTare OUMCTKM C MOMOLLbIO
KONOHOYHOM Xpomatorpachum Ha cunukarene (aneHT: 15% EtOAc/TekcaHbl) nonyyanu

coeguHeHne INT-55 (200 mr, 0,55 mmonb, 24,5%) B Buge 6ecupetHoro macna. MS m/z (M+H):

229,0.
NH
EIYM\
X c X
NN BF3Et,0 N "N
™ ! _n |
Cl  DCM/umknorexcan >L Cl
HO (0]}
INT-56

CuHTte3 5-(TpeT-6yTOoKCcuMeTUN)-2,4-guxnopnupumuanHa (INT-56)

[00270] K nepemewmsaemomy pacTteopy (2,4-gnxnopnupummnaunH-5-un)mertadona (200 wr,
1,12mmonb) B cmecn DCM (2 mn) u yuknorekcaHa (2 mn) aobaensnu TpeT-OyTnn-2,2,2-
TpuxnopataHumugar (268,56 mr, 1,23 mmone) u BF3 Et20 (50 Mkn) npu KOMHaTHON TeMnepaType.
PeakUnoHHYO CMecCb nepemMelnBanu Npy KOMHAaTHOM Temnepatype B TeyeHue 15 .
HeounweHHbIN NPOAYKT ouMLLanu ¢ NOMOLLbI0 npenapatneHon TCX (rekcaH/atunagerar, 5:1) ¢

nonydyeHnem INT-56 (200 wr, 76,1%) B Buge 6enosartoro Teepgoro Bewecrea. 'H AMP (400
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My, CDCls) 8 8,71 (s, 1H), 4,52 (s, 2H), 1,33 (s, 9H).

N NBS (1.6 oxs) N/\/[\Br
l = l =
N“>Cl AIBN (0.2 oxB / CCl, N~ el
oOpart. xon/44

INT-57

CuHrte3s 5-(6pommetun)-4-xnopnupummauHa (INT-57)

[00271] K nepemewmsaemomy pacteopy 4-xnop-5-metun-nupumugnHa (1,2 r, 9,33 Mmonb) B
CCl4 (30 mn) gobasnsann 1-6pomnumpponnanH-2,5-auoH (2,66 r, 14,9 mmonb) n AIBN (0,31, 1,87
MMOJSb) NPV KOMHaTHOW TeMmnepaType u nepemeLumsanu npu 80 °C B TeueHne 4 4. PeakynoHHyo
CMeCb racunu nytem gobasneHuns HacblweHHoro BogHoro Na;SOs; (40 mn). OpraHnyeckuin cnom
OTAENANN N BOAHbLIA CrOW 3KCTparnposanu auxnopmetaHom (2 x 30 mn). O6beaNHEHHbIN
opraHW4yecKknin Crnoin npombiBanu coneebiM pactesopom (100 wmn), dwunbTpoBann wn
KOHLEHTPMPOBAanu npu MNOHMWKEHHOM JaBMNeHUN C NONyYeHWeM HEeOuMLLEHHOro Belectsa. B
pesynbTate OYUCTKA C TMOMOLLbIO KONOHOYHOM Xxpomarorpadum (NeTponenHbln  sdup:

atunaygetat = 10:1) nonyyanun INT-57 (500 mr, 25,8%) B Buae 6ecuseTHOro macna.

CH3CN/ 0 "C/ 1.5

K
e = O

INT-57 INT-58

Cunres N-((4-xnopnupummnauH-5-un)metun)-N,2-gumetrunnponaH-2-ammHa (INT-58)

[00272] K nepemewwmBaemomy pacTteopy 5-(6pommeTnn)-4-xnop-nupumugnHa (300,0 mr, 1,45
mMmonb) B MeCN (20 mn) gobaenanu N,2-aumetunnponan-2-amuH (113,4 mr, 1,3 mmonb) n KoCOs3
(393,3 mr, 2,9 mmone) npu 0 °C n nepemeLwnBani Npu ykasaHHON Temnepatype B TedeHune 1,5 u.
PeakunoHHy0 cMecb hunbTpoBanu yepes cnon uenuta® n dunbTpaTt KOHUEHTpUpOBanu npu
MOHWKEHHOM AaBMNeHWM C MOMy4YEeHMEeM HEOYULLEHHOro BellecTBa. B pesynbrate oumctkm C
MOMOLLBIO KOFTOHOYHOW XpomaTtorpadum (neTponenHbin acoup: stunadetaT = 15:1) nonyyanu

INT-58 (140 mr, 45,3%) B Bnge 6ecLUBETHOrO Macna.
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cl KOtBu 1
OH NN
/\/ |

| X
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I

0]

3

INT-53 INT-59

5-(AnnunokcumeTtun)-2,4-guxnop-nupumuamHa (INT-59)

[00273] K pacTteopy annunosoro cnupta (0,08 mn, 1,25 mmonb) B TeTparngpodypane (3,0 mn)
TpeT-6yToKkena kanusa (174,8 wr, 1,56 mmonb) gobasnsanu npu 0 °C n nepemelunBani B TeYeHne
30 muH ¢ nocneaytowmm gobaeneHnem INT-53 (300 mr, 1,0 mmonb) npyu 0 °C. lMonyyeHHyto
peakuUmnoHHyto cmecb nepemelumsanu npu 0 °C B TeueHue 15 muH. Nocne 3aBepLueHNs NeaaHyo
Bogy (5,0 mn) pobaBnsAnu K peakyMoHHON CMECU U ee 3aTeM 3KCTparnpoBanu sTunayeTaTtom
(10,0 mn). OpraHunueckuin cnoi npomeiBanu sogon (10,0 mn) ¢ nocneayroWmMm NPOMbIBAHNEM
HacblWeHHbIM conebiM pacTteopom (10,0 mn). OpraHnyeckuii cnon cywmnnn Hag 6e3BogHbIM
cynbaToM HaTpUs U KOHLUEHTPUPOBANM nNpu MNOHWKEHHOM JaBMEHWN C MONyYEHMEM
HeoumweHHoro ocratka (300 mr). OcTtaTok ouumwann ¢ nomoLulpto npenapatusHon TCX ¢

nonyyeHnem INT-59 (50 mr, 10%) B BUg e KopuuHeBon xugkoctn. MS m/z (M+H): 219,1

of ¢l
N)\N NaH (60% B macie) NéI\N
i/lkm 3TAHOI ﬁ/lkm
| o

INT-53 INT-60

2,4-Onxnop-5-(atokcumetrun)nupumumuauH (INT-60): Cnoco6 A

[00274] Pacteop rugpuga HaTtpus (unu KOtBu, 8,3 mmonsb) (199,4 wr, 8,3 mmonb) B aTaHone
(15,0 mn) nepemeLwumeanu npu 50°C B TeueHne 45 muH. K cmecn gobasnsanm INT-53 (3,0, 10,4
Mmonb) npu 0°C. T[TonyyeHHyO peakUMOHHYKD CMEChb MNepemelmBany npu  KOMHAaTHOM
Temneparype B TeuyeHne 10 muH. [Nocne 3aBepLUeHNs peakUMOHHYO CMeCh pas3baBnsanu neasHon
Bogon (50,0 mn), akcTtparvposanu 3tunadetatom (2 x 100 mn) M npomMmbiBanM COMNEBbIM
pactBopom (50 mn). OpraHMyeckum Crnom cywunum Hajg 6e3BoAgHbIM CynbdaToM HaTpus u
KOHLEHTPMPOBanu npyu NOHMWXeHHOM gasneHun (2,8 r). [NonyyeHHOe HeOouYnLLEHHOE BEeLEeCTBO

ounwann ¢ nomowbto npenapatueHon TCX c¢ nonydyeHuem INT-60 (402 mr, 19%) B BUae
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GecugeTHO xuakocti. 'H SIMP (400 My, CDCls) & 8,66 (s, 1H), 4,56 (s, 2H), 3,69-3,64 ((m,
2H), 1,30 (t, J =7,2 'y, 3H). MS m/z (M+H): 207, 1.

AnbTepHaTUBHbIN cuHTe3 2,4-Anxnop-5-(atokcumetun)nupumuamHa (INT-60): Cnoco6 B

O 0] Cl
1 R ke, f
HN™ 'NH  auCTHIXIOpHI ocroBanme XyHura NZ i\‘
ﬁ/go 3TAHOI ﬁ/go ﬁ)\CI
TOJIYOI
HO ~o ~o
S9-1 INT-60

[00275] K pacteopy 3taHona (20 mn) gobaensanu auetunxnopug (0,55 r, 7,04 mmonsb). Cmechb
nepemeLunBany npu KOMHaTHoOM Temnepartype B TeueHme 10 muH, 3atem gobasnsanu S9-1 (1,0,
7,04 mmonb). Cmecb HarpeBanum Ao 75 — 80 °C B TeuyeHMe HOuM, oxnaxjanu n 3artem
KOHLUEHTpMpOBann C MNOMy4YeHWEM HEOUULEHHOro S-(aTokcumetun)nupumuamnn-2,4(1H,3H)-
anoHa (1,151, 96%) B BuAe 6enoro TBEpA0ro BELLECTBA, KOTOPOE UCTMONBb30BANM Ha CneayoLuLen
ctagnm 6e3 AoNONHUTENBHON OUYNCTKMN.

[00276] K cycneHsuu 5-(aTokcumetun)nupummnaui-2,4(1H,3H)-auona (0,5 r, 2,94 mmonsb) B
Tonyone (1 mn) aoGaBnanu okcuxnopua doccopa (0,67, 7,35 mmonb) npu 0 °C, wu
nepemeLwwBany B TeyeHne 15 muH. K peakynoHHon cmecy A06aBnsinm no kannsm OCHOBaHWe
XyHura (0,77 mn, 4,41 mmonb) npu 0 °C. lNony4yeHHYI0 peakUMoHHYO CMEChb NepemeLunsany npu
120 °C B TeuyeHne 1 4 3aTteM oxnaxganu LO KOMHATHOW TemnepaTypbl W BbiNMMBanu B
nepemelunBaemMyto aByxcasHyto cmecb aTunauerarta u soabl (1/1, 06./06.) npu 0 °C B TeueHne
45 MuH. MepemelunBaHme NpoaomKany Npu Tou e TemnepaType B TeYEHNE 4OMNONMHUTENbHbIX
1,5 4. PeakynmoHHylO cCMeCb 3aTem 3KCTparmpoBann STunauetaTom. O0beaNHEHHbIN
OpPraHN4YeCcKNn Cnov NpOMbIBanNM BOAOW WM COMEBbIM PaCTBOPOM, Cylwunu Haja 6e3BOogHbIM
cynbdaTtoM HaTpus N KOHUEHTPUPOBANN Npu NOHWKEHHOM aasneHun ¢ nonydyeHnem INT-60
(0,401, 65%) B BUAE KOPUYHEBOW XKNLKOCTU. HEOUNLLEHHBIN NPOAYKT AONOMHUTENBHO OYMLLANN
C NOMOLLb XpomaTtorpachum Ha cunukarene (neTponenHbin acdup/stTunagerar, 30/1 - 20/1). 'H
AMP (400 MI'y, CDCls): & 8,67 (s, 1H), 4,56 (s, 2H), 3,66 (9, J=7,2Ty, 2H), 1,30 (t, J =7,2 'y,
3H).

Cnocob C:
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T
Cl Cl

OH
N)\N NaH (60% B macue) N)\lN
|
AN NS
YKCI THF O\j(ﬁ/kc'
I (@)
INT-53 INT-61

[00277] K cycneHsum NaH (79,75 wr, 3,32 mmonb) B 6e3sogHom THF (50 mn) npn O °C B
atmocthepe asota pobasnsanu 3-metunokcetan-3-on (268,39 wr, 3,05 mmonb). [locne
nepemewmsaHna B TeyeHne 30 muH npu 0 °C, peakyMOHHYIO CMECb NMEPEHOCUNN YEPES KaHIOIMIO
k pacteopy INT-63 (800 wmr, 2,77 mmonb) B 6e3sogHom THF (50 mn). lMocne nepemelumBanus B
TeyeHue gononHutenbHbix 2 4 npu 0 °C gobasnanun NH4CI (Hac. 600H) 1 peakynoHHy0 CMeCh
3KkcTparnpoBanu stunauetatom (3 x 50 mn). O6beaNHEHHbIE OpraHNYeckne SKCTPaKTbl CyLIUn
Hag MgSQO4, KOHLUEHTPUPOBANU NPU NOHWKEHHOM AaBNEHUN 1 NOMYYEHHbIA OCTaTOK ounLany ¢
MOMOLLbIO KONTOHOYHOW Xpomarorpadum Ha cunukarene, snompyst CMeCbIo NETPONENHBIN 3Up:
stunaudetart (1/1). INT-61 (350 mr, 51%) nony4yanu B BUje KOPUYHEBOro TBEPAOro Belectea. 'H
AMP (400 MI'y, CDCI3): 8 8,71 (s, 1H), 4,77-4,75 (d, J = 6,8 'y, 2H), 4,53 (s, 2H), 4,48-4,46 (d,
J=7,2Tuy, 2H), 1,66 (s, 3H). MS m/z (M+H): 249,1.

[00278] Cneayowme NPOMEXYTOYHbIE COEANHEHUS CUHTE3MpoBanu ofHuMm wunu Gonee u3
Cnocoba A, Cnocoba B nnu Cnoco6a C kak onucaHo Bbille, NYTEM 3aMeHbl 3TaHona wunm 3-
METUNOKCETaH-3-0na yKasaHHbIX CnocobOB Ha COOTBETCTBYyWOLWMN CcnupT B crTonbue,
0603HaYeHHOM «CnupT» C MNONy4YeHMeM COEAUHEHMI, MOKa3aHHbIX B CTONOLE «NPOAYKT» B

Tabnuue, HUXxe.

Cnocobbl AnC

)C\l crupT Cl
NZ N NaH (60% B macrne) N)\N
~ '
Cl THF ﬁ)\m
| CIUpT
Cnoco6 B
O 0] Cl
A N POCls PN
HN™ "NH  aueTHixiopuz HN™ "NH ocroanme NN

|

ﬁ/go crupT N0

HO CIHpPT CIHPT



164

Cnupt MpoaykT MS AMP Cnoco6
Cl
oy
I~ 'H SMP (300 Mry,
CDCly): & 8,66 (s, 1H),
2,2-pudpTopaTaH-1-on 6,16-5,77 (m, 1H), 4,71 |C
Q (s, 2H), 3,91-3,81 (m,
F\X 2H). MS m/z (M+H): 242.
F
INT-62
Cl
oy
~cl H SMP (400 My,
MeTaHon CDCI3): & 8,66 (s, 1H), | A
5 4,54 (s, 2H), 3,53 (s, 3H).
\
INT-63
Cl
/N
N N, H AMP (300 My,
= CDCl3) & 8,70 (s, 1H),
2-MeToKCcHuaTaH-1-on 465 (s, 2H), 3,78-3,76 | C
S (m, 2H), 3,64-361 (m,
2H), 3,41 (s, 3H).
L
INT-64
Cl
e H SAMP (400 My,
Cl CDCly): & 8,68 (s, 1H),
457 (t, J= 48Ty H), |5
2-chTopaTaH-1-on 452 (t, J = 4,8 [y, 1H), |

3,70 (s, 2H), 2,86 (t, J =
48Ty, 1H), 2,78 (t, J =
4,8 Ty, 1H).
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cl
ey
ID~c  [MSMz i gup @400 My,
(S)- (M+H): | CDCI3): & 8,75 (s, 1H),
TeTparngpodypan-3- 462 (s, 2H), 4,32-4,30 | C
on Q 2491, | (m, 1H), 4,03-3,84 (m,
4H), 2,17-2,11 (m, 2H).
o)
INT-66
Cl
N)\ N 'H AMP (300 Mry,
~/~Cl CDCly) & 8,69 (s, 1H),
reTDarMACO-2H- 461 (s, 2H), 4,01-3,94
Itlinly i o (m, 2H), 373-3,65 (m,|C
P 1H), 3,53-3,45 (m, 2H),
2,02-1,96 (m, 2H), 1,75-
1,67 (m, 2H).
o
INT-67
XL
NZ N
ﬁx s
Cl
m/z
3-rmapokcu o c
NpPonaHHUTPUN (M+H):
f 231,9
|l
N
INT-68
\
o)
NHHCI cl
Cl
L Y )
N "N 2C03
U O~ Y o
N
|
INT-53 INT-69

CuHres pau-2,4-guxnop-5-((2-(meTokcumeTun)nupponuauH-1-un)meTun)nupmmmuavHa
[00279] K nepemewmnaemon cycneHsum INT-53 (500,0 mr, 1,73 mmonb) B 6e3sogHom CH3CN
(20 mn, JMO®A Takke sBnseTca npnemMnemMbiM pacTBOPUTENEM ANA YKA3aHHOIO NpeBpaLLeHns)

pobagnsann kapboHat kanusa (358,3 mr, 2,6 MMonb) U pauy-2-(METOKCUMETUN)NUPPONUANHA
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rmapoxnopug (262,4 wmr, 1,73 mmonb) npu 0 °C ¢ nonyyeHnem KoOpuyHeBOro pacreopa. Pacrteop
nepemewmBanyn B TeyeHMe 3 4. PeakuMoHHyl0 CMecCb pasbaBnsanu XxrnopodhopmMoM U
KOHUeHTpupoBanu. B pesynbTarte 04nCTKM C MOMOLLBIO npenapaTtneHon TCX (rekcaH:stTunauertar
3/1) nonyyanu INT-69 (160 wr, 33,4%) MS m/z (M+H): 276,2.

[00280] Cnreayowme NPOMEXYTOUHbIE COEAUHEHNS CUMHTE3MPOBAanM TeM e cnocobom, kak
INT-69, 3ameHss pay-2-(METOKCUMETUN) NMMPPONUANH MMAPOXNopUI COOTBETCTBYHOLWMM CcTONOLE,
Ha3BaHHOM aMNHOM «AMWH», C UCNOMb30BaHMEM NPOLEAYPbI BbILLE, C NONyYEHNEM COEANHEHNN,

nokasaHHbIX B CTonbLe npoayKT.

Gl aMuH Cl
NN KoCO4 N)\N
AN | g A I
cl CHsCN cl
I aMHUH '
INT-53
AMUWH MpoaykT MS AMP
Cl
N)\N H-NMR (400 Mry,
| MS myp | CDC): 8 867 (s, 1H),
N N¢l 21359-352 (m, 2H), 2,99-
N-meTunnponaH-2-amunH (M+H): 291 (m, 1H), 2,36-2,31
N 23401 (m, 3H), 125 (s, 3H),
P{ 1,22-1,09 (m, 6H).
INT-70
Cl
N)\N
) MS m/z
3-usonponokcunaseTnanH Cl (M+H):
N 275,9
A
(@]
INT-71




167

X
N |N
X MS m/z
N-meTunuymuknorekcaHamuH (M+H):
H N 2740
INT-72
Cl
N)\T H SMP (400 Mru,
~./ Cl CDCl3) & 8,66 (s, 1H),
3,58 (s, 2H), 3,34 (s, 3H),
4-meTOoKCMNMNEPUANH N 3,29-3,26 (m, 1H), 2,73-
2,71 (m, 2H), 2,34-2,26
(m, 2H), 1,94-1,86 (m,
O\ 1H), 1,66-1,60 (m, 1H).
INT-73
Cl
P
\\ Cl 'H AMP (400 My,
CDCl;) & 8,63 (s, 1H),
1-aTunnunepasnH N 3,62 (s, 2H), 2,67-2,53
e (m. 10H), 1,18 (t. J = 6.0
<N\) My, 3H).
INT-74
CI)\
N7 N
=~ Cl MS m/z
3-a3zabuuymnkno[3.1.0]JrekcaH (M+H):
:N 2440
INT-75
Cl
N)\I{l 'H-NMR (400 Mruy,
 ~C MS m/z CDCls-dy): 6 8,61 (s, 1H),
T 3,77 (s, 2H), 2,91 (s, 4H),
3-aszabuuyukno[3.1.1]rentaH (M+H): 2'35-2.34 (m, 2H), 2,04
258’0 ] k] ] ) )

2,02 (m, 2H), 1,55-1,53
(m, 2H).
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X
NZ IN
N e MS m/z
Ann3obyTunammH (M+H):
YNK( 2896
INT-77
CI)\
N7 N
S Cl
MS m/z
pau-2- .
(MeToKCUMETNI)NNPPONNANH N (V+H):
O\ 276,2
_O
INT-78
Cl
N)\N H SMP (400 Mry,
| CDCls) © 8,74 (s, 1H),
2-meToken-N-meTunatan-1- N Cl 3,69 (s, 2H), 3,54 (t, J =
amuH g 5,4 'y, 2H), 3,36 (s, 3H),
| N 2,70 (t, J = 5,4 Ty, 2H),
o) 2,36 (s, 3H).
INT-79
CI)\
N N
%\C' MS m/z
3,3-anmeTnnnnnepuanH (M+H):
N 2739
INT-80
X
N“ "N
U MS m/z
(R)-2-meTunnmnpponunguH (M+H):
246,1
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X
N“ "N
S MS m/z
(S)-2-MeTUnNUPPONUANH = Cl (M+H):
" 2461
$
INT-82
L
NTN H SMP (300 Mry,
3-oxca.8. NN MS m/z | CDCl:) & 8,89 (s, 1H),
a3abuynkno[3.2.1]JokraH (M+H): | 3,77-3,74 (m, 2H), 3,57-
< N 2741 |3,51 (m, 4H), 3,02 (s,
Vg 2H), 2,05-2,01 (m, 4H).
o]
INT-83
CI)\
N7 N
TpeT-6yTnn-(2S,6R)-2,6- \”\“f\c' MS m/z
avmeTunnunepasunn-1- (M+H):
kapBokecunat \(\ N 375,0
N
Boc” \(
INT-84
CI)\
7N
N™
=~ Cl
\\f\ MS m/z
(S)-3-meTokcununepuaunH (M+H):
N 275,9
O—
INT-85
CI)\
7 N
N™
=~ Cl
\\f\ MS m/z
(R)-3-meTokcununepunanH (M+H):
O 2759
O—
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b
N“ IN
) N 4 _ MS m/z
2 N:I-JI;IrSKCM N-meTunaTan-1 ﬁ/km (M+H):
SN 263,6
o/
INT-87
Cl
NAN
AN ! cl MS m/z
2-meTunnponaH-2-ammH (M+H):
ET\ 2341
INT-88
b
NN 'H AMP (400 My,
™ | MS m/z | CDCI3): & 8,55 (s, 1 H),
AvumnsonponnnamnH )\ Cl (M+H) | 3,21 (s, 2 H), 2,53 (m,
N 2621 2H), 0,64 (d, J= 10,1 Iy,
)\ 12H)
INT-89
L
N IN
A cl MS m/z
N,2-gumeTunnponaH-2-ammH (M+H)
N 2481

nunepuanH-4-on
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N cl
4-3tokcmnunepuguH HCI

Cxema 10

C

)
10 oxB . K2CO3
AM®A  90°C

PPhs, CCl,

—_—

Cl

INT-91
CuHres (R)-meTun-2-xnop-6-((10-meTtun-8-okco-9,10,11,12-rerparngpo-8H-

[1,4]avwa3enunHo[5',6':4,5]TneHo[3,2-f]xMHONMNH-3-uN)okcn)NMpMMUAnH-4-Kapookcunara
(INT-91)

[00281] INT-6 (0,3 r, 1,002 mmonb) gobasnanu k 15 mn cyxoro JM®PA n obpabaTbiBanu
ynbTpassykoMm. K nonyuyeHHomy pacteopy pgobasnsnu K.COs; (1,385 r, 10,02 mmonb) wu
peakuymoHHyto cmecb Harpesanu Ao 90 °C B TeyeHume 10 MyH. PeakumoHHyH0 CMecCb 3aTem
oxnaxaanu n gobasnsanun metun-2,6-auxnopnnpumnann-4-kapookennar (0,270 r, 1,303 mmonb).

PeakuynoHHy0 cMeCb npoayBanu aproHom 1 Harpesanu cHoBa npu 90 °C B TeueHne 3 u. Nocne
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TOro, Kak peakuyus cyMTanacb 3aBEepLUEHHOWN PeakLMOHHYI0 CMEChb oxnaxganu, punbTpoBanu u
BolnmBanu B Bogy. O6pasoBaBwumica 6Genbini 0CafoK BbIAENSANM nyTemM punbTpoOBaHUS,
pactupanu ¢ EtOAC 1 cylwumnmn nog BakyyMOM B TeYeHME HOuYW. [MonyyeHHbin nopoLwok, INT-91
(0,373 1, 0,794 mmonb, 79% BbIXO4) wcnonb3oBanyn 6e3 AOMONMHWUTENBbHON OUYNCTKA ANS

nocneaywowmx npespaweHun. MS m/z (M+H): 470,0.

INT-92

Cuntes  (R)-3+((2-xnop-6-(rmagpokcumetrun)nupmmuamH-4-un)okcu)-10-metnn-9,10,11,12-
TeTparnapo-8H-[1,4]amasennHo[5',6':4,5]TueHo[3,2-f]xnHonuH-8-oHa (INT-92)

[00282] INT-91 (0,373 r, 0,794 mmonb) pactsopsnu B8 DCM (6 mn) ¢ MeOH (1,2 mn) n
oxnaxganu go 0 °C. Bopruapug Hatpusa (0,120 r, 3,18 mmonb) gobaBnsanu ABymMs NOPLUSMA B
TeueHne 30 MUH. PeakunmoHHyI0 CMEeCb OCTaBnsnu NepemMeluMBaTbCs B TEYEHUe BYX 4acos,
nocne yero ee pasbaBnanu 5 Mn MeTaHona u KOHUEHTpUpOBanu Ha cunukarene. 3atem ee
ounwiann ¢ nomoLbio dnaw-xpomartorpadum ¢ ncnonb3oaHuem rpaguenta 0-10% MeOH B
DCM c nonyyeHnem INT-92 (0,141 r, 0,319 mmonb, 40,2 % BbIXOA4) B BUAE XKENTOrO TBEPAOro
Bewectea. 'H AMP (400 MI'y, AMCO-de): 6 9,35 (d, J = 9,2 'y, 1H), 8,17 (d, J= 9,2 'y, 1H),
8,14 (d, J=5,2Tuy, 1H), 7,83 (d, J=8,7 'y, 1H), 7,62 (d, J = 8,7 'y, 1H), 7,25 (s, 1H), 7,15 (br,
1H), 4,56 (s, 2H), 3,59 (m, 1H), 3,44 (m, 2H), 1,16 (d, J =6,4 'y, 3H). MS m/z (M+H): 442,1.

INT-93

CuHres (R)-3-((2-xnop-6-(xnopmetTun)nupmummuamuH-4-un)okcu)-10-metun-9,10,11,12-
Terparngpo-8H-[1,4]lanazennHo[5',6':4,5]tneHo[3,2-f]JxnHonunnH-8-oxHa (INT-93)

[00283] B 20 mn suane CCly (0,277 mn, 2,87 mmonb) n TpudeHundocduH (753 wmr, 2,87
MMOINb) MEPEMELLUMBANN NPW KOMHaTHOW Temnepatype B 5 mn DCM B TeueHue 15 mMuH.
YKasaHHbIN pacTBOp 3aTeM nepeHocunu B Buany, cogepxawtyto INT-92 (141 wmr, 0,319 mmonb).
2 Mmn cyxoro OM®A pobGaensinu ans obneryeHnss conbunmsaumm MCXOAHOro BELLECTBA U

peakuMoHHyt0 cmecb Harpesanu go 50 °C B TeueHme Houn. Ha cnepywouwee ytpo peakuyms
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cyuTanachb 3aBEpPLUEHHOW, PeaKUMOHHYIO CMEChb KOHLIEHTPUPOBAaNM Ha cunukarene n ouuLanu ¢
nomoLLbto hnaw-xpomarorpacdmm C mcnonb3osaHuem rpagmeHta 0-10% MeOH B DCM c
nonydeHnem INT-93 (137 wmr, 0,298 mmonb, 93% Bbixoa). MS m/z (M+H): 460,0; 462,0.

=z
INT-94
\
Boc
CuHTe3s (R)-TpeT-6yTnn-4-(2-xnop-4-((10-metnn-8-okco-9,10,11,12-rerparngpo-8H-

[1,4]avwa3enunHo[5',6':4,5]TneHo[3,2-f]xnHONMH-3-un)okcn)nupumuamnH-5-un)-5,6-
anrmagponupunanH-1(2H)-kap6okcunarta (INT-94)

[00284] 1116 (240 wmr, 0,489 wmmonb), TpeT-OyTun-4-(4,4,55-retpametnn-1,3,2-
anokcaboponax-2-un)-5,6-gurmaponnpuamnn-1(2H)-kapbokeunar (227 wr, 0,734 mmonb),
kapboHart kanusa (203 wmr, 1,467 mmonb), n PdClx(dppf) (35,8 mr, 0,049 mmonb) B AMPA (8,0 mn)
JerasupoBanu nyTem BakyyMUpPOBaHMsS/o0paboTkn ynbTpasBykoM (3X), KaXAbIA pa3 3anonHsas
N2. PeakynmoHHyto cmecb Harpesanu npum 85 °C ¢ nepemewwmBaHueMm. Yepes 3 4 cmechb
pasbaBnsnu Boaon u akcTparmposann DCM (5x). OGbefUHEHHbIE OpraHW4Yyeckue Crou
npombIBany conesBbiM pacTBopom, cywumnu Hag Na:SO4, dunbTposanm n KoHUeHTpuposanu. B
pesynbTate ouncTkm ¢ nomouubto BOXKX (10-95% MeCN/Boga, 0,1% TFA) nonyyanu INT-94 (54

mr, 0,091 mmonb, 19 % BbIXO4) B BUAE KENTOro TBEPAOro BeLecTBa.

INT-94 INT-95

Elioc H
CuHres (R)-3-((2-xnop-5-(1,2,3,6-teTparngponupuanH-4-un)nupmmmnamnH-4-un)okcum)-10-
metun-9,10,11,12-rerparngpo-8H-[1,4]lanasenunHo[5',6':4,5]tneHo[3,2-f]xnHonnH-8-oHa
(INT-95)
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[00285] INT-94 (54 mr, 0,091 mmonb) pacteopsnu B TFA (1,0 mn) ¢ nony4YeHMem KpacHoro
pacteopa. Yepes 3 muH UPLC nokasana 3aseplieHne peakumn. TFA ygansnm C NOoMOLLbHO
POTOPHOrO UCNapuTens 1M NONyJYeHHbI TEMHO-KPACHbIN OCTaTok obpabaTtbiBanu rmgpoKCUL oM
aMMOHUSA (~2 M, OCTOPOXHO, MO Kannsm). LIBET M3MEHUNCs C TEMHO-KPACHOrO Ha XenTbln U
obpasoBanca ocagok. Cmecb obpabaTtbiBann ynbTpasByKOM C oOpasoBaHMEM CYCMEH3UN,
KOTOPYIO KOHLEHTPUPOBAnNM C MOMOLLbO POTOPHOrO WUCNapuTeNns C MOMyYEHWEM >KEnToro

TBEPAOro BELLECTBA, KOTOPOE MUCMNONb30Banu HENOCPEACTBEHHO 6€3 A0MNONHUTENbBHOW OYNCTKM.

Cl

A

¥
\_g:
O

INT-6 INT-96

CuHres (R)-3-((5-((annunokcu)metun)-2-xnopnupumMmmnamnH-4-un)okcun)-10-metun-9,10,11,12-
TeTrparngpo-8H-[1,4]anasennHo[5',6':4,5]tneHo[3,2-f]JxmHonunH-8-oHa (INT-96)

[00286] K pactBopy INT-6 (50 mr, 0,2 mmonb) B aumetundopmamuae (1,0 mn) TpeT-6yToKkeug,
kanusa (37,2 mr, 0,3 mmonb) gobaensnu npn 0 °C 1 nepemewwmBanu B TeyeHune 10 MuH €
nocneayowmm gobasneHnem INT-59 (72,7 mr, 0,3 mmonb) npu 0 °C. IMonyyYeHHy0 peakLMOHHYHO
CMeCb NepemelLnBany npu KOMHATHOW TemnepaTtype B TeuyeHne 1 4. [Mocne 3aBeplueHUs
peakumoHHyto cmecb racunu Bogom (5,0 wmn) wu  3skcTtparmpoBanum cmecbo 10%
MeTaHon/guxnopmetan (2 x 10 mn). OpraHuyeckuin cnou npombiBanu Bogon (10 mn) ¢
NocneayLWmnM NPOMbIBaHMEM HaChILEHHbIM ConeBbiM pacTBopoM (10 mn). OpraHnyeckuin Crion
cywunu Hag 6e3BogHbIM CynbdaToM HATPUSA U KOHLEHTPUPOBANU NPy NOHUWXEHHOM AaBREeHUN.
MonyyeHHOe HeounleHHoe BewecTBO (50 Mr) ounwanm ¢ NOMOLb npenapaTtusHon TCX ¢
nonyyeHnem INT-96 (5 mr, 6%) B BUAE OnegHO-XenToro TBepaoro sewecresa. MS m/z (M+H):
482.1.



175

X
S
o O-CNH-HCI NN
A / 7l
N °N —O0

x l N

Cl K,COs, CHsCN
0

| -
INT-53 A0 INT-99

Cunres 2,4-auxnop-5-((4-(2-meTokcuatokcu)nunepuamH-1-un)metun)nupumumauHa (INT-
99)

[00287] K nepemewmsaemon cycneHaum KoCOs (539,0 mr, 3,9 mmonb) n INT-63 (750 wr, 2,6
mmonb) B CH3CN (25,0 mn) gobaensann 4-(2-meTokCcuaToken)nunepugnHa rugpoxnopug (250,0
mr, 1,3 mmonb) npu 0 °C. Tony4YeHHyIO peakyMoHHY0 CMECb NMepemMeLumBanu npyu KOMHaTHON
Temnepartype B TeueHne 2 4. [locne 3aBeplueHUs peakyMOHHYK CMeCb (bunbTpoBanun yepes
cnon uyenuta® u cunbTpaT KOHUEHTPUMPOBANWM NPU MOHWKEHHOM JaBneHuun. [lonyyeHHoe
HEeOUMLLIEHHOE BELLECTBO O4YMLLanM C NMOMOLLBIO KOMOHOYHOW Xpomarorpaduu ¢ nonyyYeHnem
INT-99 (152,0 mr, 36,5%) B Buae 6ecysetHom xumgkoctn. 'H AMP (400 MI'y, CDCls) © 8,66 (s,
1H), 3,62-3,53 (m, 6H), 3,45-3,37 (m, 4H), 2,85-2,72 (m, 2H), 2,35-2,22 (m, 2H), 2,00-1,82 (m,
2H), 1,72-1,55 (m, 2H). MS m/z (M+H): 320,1.

C

A

¢l O@NH HCI 1
' =
N%N 1.~ ﬁ/km
S o HO  K,COs CHsCN \
2. DAST, DCM, 0 °C 0 KT o

INT-53 F INT-100

CuHres 2,4-guxnop-5-((4-(2-cbropatokcu)nunepuamnH-1-un)metun) (INT-100)

[00288] K nepemewmBaemon cycneHanum K.COs (602,0 mr, 4,4 mmonb) u INT-53 (1,6 1, 5,5
Mmonb) B CHsCN (25,0 mn) gobasnsanu 2-(nunepuanH-4-unokcn)ataHona rugpoxnopug (604,0
Mr, 2,2 mmonb) npu 0 °C. TIoNyYeHHYIO PeakUMOHHYKO CMECh MEepPeMELLMBanm Npyu KOMHATHON
Temneparype B TeyeHne 2 4. [locne 3aBeplUeHUA peakuUOoHHYD CMeCb hunbTpoBanu 4yepes
cnon uyenuta® u unbTpaT KOHUEHTPUPOBANN NPU MOHWXKEHHOM AaBneHuun. [lonyyeHHoe
HEOYULLEHHOE BELLECTBO OYULLANM C MOMOLLbIO KOMOHOYHON XpoMaTtorpadumn ¢ nonyyeHnem 2-
((1-((2,4-gnxnopnupnMnanH-5-un)meTun)nunepuanH-4-un)okcn)atan-1-ona (304,0 wr, 45%) B

Buge 6ecyseTHOM xuakoctn. MS m/z (M+H): 302,1.
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[00289] K nepemeLuMBaemMomy pacTesopy 2-((1-((2,4-pnxnopnupumMmgnH-5-
un)metun)nunepuanH-4-nn)okcn)atad-1-ona (304,0 mr, 1,0 mmonb) B CHZCl; (8,0 mn)
pobagnann DAST (322,0 mr, 2,0 mmone) npu 0 °C. TTONyYeHHYO PEaKUUOHHYIO CMECH
nepemMeLunsanu npu KOMHaTHOW TemnepaType B TeueHne 2 4. [locne 3aBepLueHnss peakymoHHYHo
CMECb KOHLEHTPMPOBanu npu NOHWXEHHOM AaBneHun. [onyyeHHOe HEOUMLLEHHOE BELLEeCTBO
oynLLann ¢ NOMOLLbIO KOMOHOUYHON XpomaTtorpadum ¢ nonyyeHumem INT-100 (70,0 mr, 23%) B

Buge 6ecyseTHom xugkoctn. MS m/z (M+H): 308,2.

cl
Cl \
L ,O—CNH-HCI NN
= %m
AN
S/KCI K,COs, CHsCN /O
' 0

|
CD, INT-101

INT-53
CuHres 2,4-auxnop-5-((4-(metokcu-d3)nunepunaunn-1-un)metun)nupummuauita (INT-101)
[00290] K nepemewmsaemon cycneHsmmn KoCOs (539,0 mr, 3,9 mmonb) n INT-53 (750 wr, 2,6
mmonb) B CHsCN (25,0 mn) gobaensanu 4-(metoken-d3)nunepugunHa ruapoxnopug (250,0 mr, 1,3
Mmonb) npu 0 °C. TIONyyeHHy peakUMOHHYKO CMECb nepemMelmBann npu KOMHAaTHOM
Temnepartype B TeuyeHne 2 4. [locne 3aBepLlUeHUs peakuUOoHHYD CMeCb hunbTpoBanu yepes
crnon uenuta® M unbTpaT KOHUEHTPUPOBANMU MNpU MOHMXKEHHOM JAaBneHuun. [onyyeHHoe
HEOUYULLEHHOE BELLECTBO OYMLLianM C NOMOLLBIO KOMOHOYHON xpomartorpadum ¢ nonyvyeHuem
INT-101 (167,0 mr, 46%) B BUae 6ecusetHon xuakoctu. 'H AMP (400 MI'y, CDCIs) d 8,65 (s,
1H), 3,57 (s, 2H), 3,31-3,20 (m, 1H), 2,78-2,65 (m, 2H), 2,38-2,22 (m, 2H), 1,95-1,82 (m, 2H),
1,70-1,54 (m, 2H). MS m/z (M+H): 279,1.

cl —( L
N)\N O—CNH-HQ cl
|
NNe | KoCOs, CHACN /O“
o
|

N

INT-53 INT-102

CuHres 2,4-guxnop-5-((4-usonponokcununepuanH-1-un)metun)nupumuamHa (INT-102)
[00291] K nepemewmsaemon cycneHsum KoCOsz (1,45 r, 10,5 mmonb) n INT-53 (2,0 r, 6,9
Mmonb) B CH3CN (50 mn) goGasnsnn 4-nsonponokcununepugnHa rugpoxnopug (623 mr, 3,5

Mmonb) npu 0 °C nopymsiMu. NonyyeHHyo peakUuMOHHY CMECh NepEMELLMBAni NPU KOMHATHON



177

Temneparype B TeyeHne 2 4. [locne 3aBeplUeHUA peakuUOoHHY CMecb hunbTpoBanu 4yepes
cnon uyenuta® u cunbTpaT KOHUEHTPUPOBANM NPU MOHWKEHHOM AaBreHuun. [lonyyeHHoe
HEOUYULLEHHOE BELLECTBO OYULLanyM C NOMOLLBIO KOMOHOYHOW xpomartorpadum ¢ nonyvyeHuem
INT-102 (547 wr, 51,5%) B BUae 6ecusetHon xuakoctn. 'H AMP (400 MI'y, CDCIs) & 8,66 (s,
1H), 3,72-3,66 (m, 1H), 3,61-3,54 (m, 2H), 3,47-3,38 (m, 1H), 2,81-2,69 (m, 2H), 2,35-2,22 (m,
2H), 1,93-1,79 (m, 2H), 1,68-1,54 (m, 2H), 1,14 (d, J= 4,0 'y, 6H). MS m/z (M+H): 304,2.

/CKI
o A( N"ON

L o) NH-HCI P

NZN Cl
|
5/k0| K,COg, CHCN /O“
0

! 1

INT-53 INT-103

CuHres 5-((4-(TpeT-6yTOoKCU)NMNepuanH-1-un)metun)-2,4-guxnopnupummanHa (INT-103)
[00292] K nepemewmsaemon cycneHsum Ko:COs (478,0 mr, 3,5 mmonb) u INT-53 (500,0 mr, 1,7

mMmonb) B CH3CN (15,0 mn) go6asnsann 4-mpem-6yTokennunepuguHa rugpoxnopua (200,0 wmr,

1,0 mmonb) npu O °C. TTONy4YeHHY0 peakLMOoHHYD CMEeCb MepemMeluMBani npyu KOMHAaTHON
TemnepaTtype B TeueHne Houun. [locne 3aBepLUeHns peakUUOHHYI0 CMeCb UNbTpoBanu Yepes
crnon uenuta® M cunbTpaT KOHUEHTPUPOBANMU MNPy MOHMXKEHHOM JAaBneHuun. [onyyeHHoe
HEOUYULLIEHHOE BELLECTBO OYMLianyM C NOMOLLBIO KOMOHOYHOW xpomaTtorpadum ¢ nonyvyeHuem
INT-103 (168 wr, 53%) B Buge 6ecueTtHom xuakoctn. 'H AMP (400 MMy, CDCls) 8 8,67 (s, 1H),
3,58 (s, 2H), 3,53-3,47 (m, 1H), 2,80-2,76 (m, 2H), 2,35-2,20 (m, 2H), 1,83-1,69 (m, 2H), 1,66-
1,54 (m, 2H), 1,20 (s, 9H). MS m/z (M+H): 318,0.

Cl Cl
A NP
N~ °N NaH (60% B macne)

| s
i/km CD,CD,0OD D Dﬁ/km
D%

! THF ol °
INT-53 INT-104

CuHnres 2,4-guxnop-5-((atokcu-ds)metun)nupumuamHa (INT-104)
[00293] OTtaH-1-onat-ds HaTpu4 (0,969 mmone) B 3,0 mn THF nonyyanu cneayowum o6pasom.
K cycnensun ruapuga Hatpus (60% B muHepanbHom macne, 44,3 wr, 1,108 mmone) B THF (3,0

mn) npu 0 °C pgobBaensanu ataH-1,1,2,2,2-ds-1-on-d (0,057 mn, 0,969 mmonb). OxnaxaaroLlyro
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GaHIo yaansanu n NonyvyeHHylo CMeCb NepemMeLuMBany Npu KOMHaTHON TeMnepaTtype B TeYeHue
40 muH.

[00294] TMepsyo nopuymo aTaH-1-onat-ds Hatpus B THF (3,0 mn; 0,969 mmonb) nonydanu
COrNacHo ykasaHHoW Bbliwwe npoueaype n oxnaxganu 5o 0 °C. K oxnaxaeHHOMY pacTBopy STaH-
1-onat-ds HaTpusa B THF goGaensnu pacteop INT-53 (400 wmr, 1,385 mmonb) B THF (3,0 mn).
Uepes 2 u, BTOpyo nopuyuio ataH-1-onat-ds Hatpusa B THF (3,0 mn; 0,969 mmonb) nonydanu
yKasaHHOM BbiWe npoueaype, oxnaxaanu go 0 °C n gobaBnsanm K peakynoHHon cmecn. Yepes
14 4 peakUMoHHy0 CMecCb pa3baBnAnu HacbIWeEHHbIM PacTBOPOM xnopuga ammonus (5,0 mn),
aKkcTparmpoBann atunaugetatom (2 x 20 mn) u npombiBanu conesBbiM pactsopoMm (5 mn).
OpraHnyecknin cnom cywmnnu Hag 6e3BofHbIM CynbdaToM HaTPUsi U KOHLUEHTpMpoOBanu npu
NOHWXEHHOM JaBneHuun. MNony4yeHHOe HEeOouYULEHHOEe BELLECTBO OYULANn C NOMOLLBbIO OnaLu-
xpomatorpachum Ha KONOHKe C cunukarenem, anounpysa rpagueHtom 5% - 20% EtOAc-IentaH, ¢
nonyyeHnem INT-104 (99 wmr, 34% Bbixog) B Buge 6ecuyseTtHom xugkoctn. 'H AMP (400 My,
OMCO-ds) 0 8,76 (s, 1H), 4,53 (s, 2H). MS m/z (M+H): 212,1.

Mpumep 1
Cl O
N 0N
)l\ =
Cl N
OCHOBaHME XyHHTa )C\|
NN
i-PrOH . |
95°C
~o" o
INT-3 1-18
CuHres (R)-aTun-2-xnop-4-((10-meTtun-8-okco-9,10,11,12-rerparngpo-8H-

[1,4]avwa3enunHo[5',6':4,5]TneHo[3,2-f]xMHONMNH-3-un)ammnHo)nupmmMmnauH-5-kapo6okcunara (I-
18)

[00295] B 20 M Bnane (R)-3-amuHo-10-metnn-9,10,11,12-teTparngpo-8H-
[1,4]anasenuHo[5',6"4,51tneno[3,2-fixuHonun-8-o1 (INT-3) (0,095 r, 0,318 mmonb), 3aTun-2,4-
anxnopnupumMmngnn-5-kapdokennart (0,084 r, 0,382 mmonb) n ocHoBaHue XyHura (0,111 mn, 0,637
MMonb) gobasnsanu k 5 mn -PrOH. Buany repmeTtuanpoBanu n CyCneH3nto Harpeeanm 40 95°C B
TeyeHne 24 vacos. [locne onpeaeneHns 3aBepLUEHNS PEakUMOHHYID CMeCb oxnaxzanun u
obpasoBancsa ocaaok. [JoGasnsnu 5 mn 3Tunosoro acupa, Buany Hegonro obpabaTbiBanu

YNbTPa3BYKOM W MPOAYKT BbIAENANN NyTeM (PunbTPOBaHUA C noryvyeHnem coeguHeHus 1-18
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(0,112 r, 0,232 MMmOnb, 72,8 % BbIx0a). 'H IMP (400 My, AMCO-ds): 6 1,18 (d, J = 6,7 'y, 3H),
1,35 (t, J = 7 'y, 3H), 3,42-3,46 (m, 2H), 3,60 (M, 1H), 4,39 (q, J = 7 [y, 2H), 7,08 (br s, 1H), 7,81
(d, J = 9,0 [y, 1H), 8,06 (d, J = 4 Iy, 1H), 8,10 (d, J = 9,0 'y, 1H), 8,54 (d, J = 9,2 Iy, 1H), 8,93
(s, H), 9,27 (d, J = 9,3 'y, 1H), 10,99 (s, 1H). MS m/z (M+H): 483,29.

Mpumep 2
Cl
N7 CN
P
Cl N
S x ocHOBaHHE XYHHTA )C\|
I { \)NH i-PrOH - !
I HN i-Pr ~
HNT N ” 95°C
CN
INT-3 1-16
Cunres (R)-2-xnop-4-((10-meTnn-8-okco-9,10,11,12-reTparnapo-8H-

[1,4]amnasenuHol[5',6':4,5]TueHo[3,2-f]xnHONNH-3-UN)aMUHO)NUPUMUANH-5-KapOOHUT pUuna
(1-16)

[00296] VYkasaHHOe B 3aronoBKe COeWHEHME CUHTE3MPOBAanM aHanornyHblM obpasom, Kak |-
18, ¢ wucnonb3oBaHneMm  2,4-aUXNOPNUPUMUANH-5-KapOOHUTpUNa BMeCTO  3Tun-2,4-
ANXnopnupumMngnn-5-kapbokennara, ¢ nonyyeHnem coeamHenus 1-16 (13 mr, 11% BbIxoa) B BUAE
xenTtoro Teepgoro sewectea. 'H AMP (400 MMy, AMCO-de): 61,17 (d, J = 6,5 [y, 3H), 3,40-3,44
(m, 2H), 3,56-3,60 (m, 1H), 7,08 (br s, 1H), 7,84 (d, J = 8,8 I'y, 1H), 7,89 (s, 1H), 8,09 (s, 1H),
8,13 (d, J = 8,6 'y, 1H), 8,81 (br s, 1H), 9,20 (d, J = 9,4 'y, 1H), 11,14 (s, 1H). MS m/z (M+H):
436,27.

Mpumep 3
|
ENQ
Cl NH, Cl
A s A S
Il ON P HATU, DIPEA  Ny—~_ | N P
A NH . Q A NH
o N HN /. DMF, 0 °C-t \ N N,
0 g 30 min. H ©O .
INT-41 1-19

CuHres (R)-2-xnop-4-((10-meTun-8-okco-9,10,11,12-rerparngpo-8H-[1,4]anasenmnHo-
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[56',6":4,5]TneHo[3,2-f]xuHoNuH-3-un)amuHo)-N-(1-meTunnunepunanH-4-un)nMpMmMmmuanH-5-
kap6okcamuga (1-19)

[00297] B 4-gpamoson sunane AM®A (0,5 mn) go6asnsanu k cmecu (R)-2-xnop-4-((10-meTun-8-
okco-9,10,11,12-teTparngpo-8H-[1,4]lanasennHo[5',6".4,5]tneHo[3,2-fIxuHONNH-3-
UI)aMmuHo ) NUpUmMngnH-5-kapoorHoson knucnotol (INT-41) (10 mr, 0,022 mmonb) n HATU (9,19 wr,
0,024 mmonb). NonyyeHHyto cmech oxnaxaanu 4o 0 °C ¢ ncnonb3oBaHnem oxnaxgarowen 6aHn
nea-meTtaHon. 3atem, npesBapuTerNibHO CMeLLaHHble 1-meTunnunepuguH-4-amud (2,51 mr, 0,022
mmonb) n DIPEA (0,012 mn, 0,066 mmonb) B 0,5 mn M®A (0,5 mn) meaneHHo gobasnanu K
yKa3aHHOW Bbille CMEeCcHU, M PeakuMOHHYI0 CMEeCb nepemeluvBanu, Harpesas 40 KOMHAaTHOM
Temnepartypbl B TeueHne 30 MuHyT. [Tocne 3aBepLueHns peakyumn HEOUULLLEHHYIO CMECh OUULLIanm
Ha npenapatmeHoi BOXXX ¢ mncnonb3oBaHuem auetoHutpuna/HO (01%TFA) ¢ nonyyeHuem
coeguHenns 1-19 (4 wr, 7,26 mkmonb, 33,0 % Bbixog) B Buae TBepaoro Bewectea. 'H AMP
(400MIy, AMCO-d6): 6 9,20-9,04 (m, 3H), 8,38-8,09 (m, 4H), 7,40 (d, 1H), 7,13 (br s, 1H), 3,52—
3,36 (m, 4H), 3,05-3,01 (m, 2H), 2,73 (m, 3H), 2,17-1,71 (m, 4H), 1,17 (d, 3H). MS m/z: 514,9
(M-36%).

Cl [>—NH2 Cl
N’& S o 51’& S o

//N N p HATU, DIPEA /N N P
NH @ NH
oL W W s geen AL NN W)
o

K 30 MuH H O e
INT-41 1-21
CuHres (R)-2-xnop-N-uuknonponwun-4-((10-meTun-8-okco-9,10,11,12-rerparngpo-8H-

[1,4]avwa3enunHo[5',6':4,5]TneHo[3,2-f]xMHONNH-3-uN)aMuHO)NnMpMMMNAUH-5-kapb6okcamumnga
(1-21)

[00298] VYkasaHHOe B 3aronoBke COeANHEHNE CUHTE3MPOBAany aHanormyHbim obpasom, kak I-19
C UCMNONb30BaHMEM LMKNONPONUnamMmHa BMECTO 1-MeTunnunepugmnH-4-ammHa, ¢ nonyvyeHnem

coeamnHeHnsa 1-21 B Buae teepgoro Bewecrtea. MS m/z: 457,9 (M-36).
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Mpumep 5
o)
by ¥
NH
S 2 S
) ON s HATU, DIPEA I ON P
= o =\l
NN ° I:L NN o
HO H \J,’ DMF’ O . C—I’t N H \)-,,,
0 2 30 min. H ©O 4
INT-41 1-20
CuHTes (R)-2-xnop-4-((10-meTun-8-okco-9,10,11,12-retparnapo-8H-

[1,4]amasenunHo[5',6':4,5]TneHo[3,2-f]JxMHONNH-3-un)amunHo)-N-(okcetTaH-3-un)nupuMmmnamnH-
5-kap6okcamuaa (1-20)

[00299] VYkasaHHOe B 3aronoBke COeAMHEHNEe CUHTE3MPOBanu aHanormyHbiMm obpasom, kak 1-19
C WCMOmnb30OBaHWEM OKCeTaH-3-aMMHa BMECTO 1-meTunnunepuanH-4-amuHa, C nonyyYyeHuem

coegunHeHns 1-20, BbiaENEHHOro B BUAE TBEPAOro Bewectea. MS m/z: 473,9 (M-36).

Mpumep 6
C/NH
. cl
/E' \ 51/@
N S 0 HATU, DIPEA _
N 7
= NH HN.
N“N=" HN JIMOA | 0 °C-rt
HO™X, “, 30 mun \N\
\
INT-41 1-24

CuHte3s (R)-3-((2-xnop-5-((R)-3-(aumeTnnammHo )nupponmanH-1-kap6oHmn)nupumngnH-4-
un)amuHo)-10-metun-9,10,11,12-rerparngpo-8H-[1,4]anasennHo[5',6':4,5]TneHo[3,2-
flxuHonuH-8-oHa (1-24)

[00300] VYkasaHHOe B 3aronoBke COeANHEHNE CUHTE3MPOBAany aHanormyHbim obpasom, kak I-19
¢ ucnonb3oBaHuem (R)-N,N-aumetunnupponuaunH-3-ammHa BMecTO 1-metunnunepugnH-4-
amMuHa, C nonyyeHnem coeauHeHus 1-24, BoigeneHHoro B Buge Teepaoro eewecrtea. 'H AMP
(400MTy, AMCO-d6): 8 9,90 (br s, 1H), 9,24 (d, 1H), 9,20 (d, 1H), 9,04 (d, 1H), 8,20 (m 1H), 8,19
(d, 1H), 7,34 (m, 1H), 7,11 (br t, 1H), 4,07-3,30 (m, 5H, yacTnyHO nNepekpbiBancs ¢ sogon), 2,87

(brs, 6H), 2,49-2,15 (m, 2H, YyaCTUYHO CnNUTLIN C NNKOM pacTeopuTens), 1,17 (d, 3H).
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Mpumep 7
Cl
N
2
O CN

NH sz(dba)3, K2CO3, Xantphos

HNJ":,, 1,4-dioxane

INT-3 1-25

CuHTe3s (R)-6-xnop-4-((10-meTun-8-okco-9,10,11,12-reTrparnapo-8H-
[1,4]avwa3enunHo[5',6':4,5]TneHo[3,2-f]xMHONMNH-3-un)ammnHo)HUMKoTUHOHUTpUNa (I-25)
[00301] K pacTteopy (R)-3-amnHo-10-meTnn-9,10,11,12-Tetparngpo-8H-
[1,4]avasennHo[5',6".4,5]tneHo[3,2-fIxnHonunH-8-oHa (INT-3) (60 mr, 0,2 mmonb) B 1,4-guUokcaHe
(3,0 mn) 6-xnop-4-nogHUKOTMHOHUTPUN (63,8 mr, 0,2 mmonb) u kapboHat kanus (55,6 wr, 0,4
MMOnb) AoGaBnsAnu npyv KOMHaTHOM TemnepaTtype. PeakunoHHyld cMecb Aerasuposanv B
TedyeHne 5 MUHYT ¢ nocreayrowum agobasneHmem Pda(dba)s (9,1 mr, 0,01 mmonb) n Xantphos
(19,2 wmr, 0,03 mmonb) npyu kOMHaTHOMW TemnepaType. [MONy4YeHHy peakuMOHHYHO CMeChb
nepemewmBanun npu 100°C B TeueHme 8 4. [locne 3aBepLleHUs pPeaKUUOHHYID CMECb
KOHLUEHTPUPOBANM NPU NOHMWKEHHOM AaBrieHuun. [NonyyeHHbIn ocTaTok pasdasnanu sogon (7,0
M), UTO npuBeno kK obpasoBaHWO TBEPAOro ocajka. TBepable BellecTBa unbTpoBanu u
CyLUMNMM Ha BO3AyXe, 3aTeM KPUCTannnsoBanu u3 AUMETUNCYNbMOKCUAA/BOABI C NOMyYEHNEM
coeaunHeruns 1-25 (40 mr, 43%) B BuAE xenToro TBepaoro sewecrea. 'H AMP (400 My, AMCO-
de): 61,19 (d, J= 6,6 'y, 3H), 3,45 (br s, 2H), 3,59 (br s, 1H), 7,01 (br s, 1H), 7,64 (d, J= 9,2 'y,
1H), 7,79 (d, J= 8,9 I'y, 1H), 8,03-8,08 (m, 2H), 8,68 (s, 1H), 8,83 (s, 1H), 9,13 (d, J= 9,3 'y, 1H),
10,1 (br s, 1H). MS m/z (M+H): 435,2.
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Mpumep 8
F
N
L |
O CN F

NH Pd,(dba);, K;CO3, Xantphos N

- N
HN \)"u, 1,4-1u0KCaH I P~

INT-3 1-27

CuHTes (R)-6-cpTop-4-((10-meTun-8-okco-9,10,11,12-rerparnapo-8H-
[1,4]avwa3enunHo[5',6':4,5]TneHo[3,2-f]IxMHONNH-3-un)aMmmnHO)HUKOTUHOHMUTpUNa (1-27)
[00302] VYkasaHHOe B 3aronoBke COEAUHEHUE CUHTE3MPOBANM aHanornyHblM obpasom, kak I-
25, 3ameHsiss 6-pTOP-4-NO4HUKOTUHOHUTPUNOM B-XNOP-4-NOAHUKOTUHOHUTPUI, C MONyYeHneM
coegunHenus 1-27 (40 mr, 28%), BblAENEHHOrO B BUAE XenToro Teepaoro sBewecrea. 'H AMP (400
My, OMCO-de): 6 1,19 (d, J= 6,7 Iy, 3H), 3,45 (br s, 2H), 3,55 (br s, 1H), 7,01 (br s, 1H), 7,67
(d, J= 9,1 'y, 1H), 7,86 (d, J= 8,7 'y, 1H), 8,03-8,07 (m, 2H), 8,51 (s, 1H), 8,61 (s, 1H), 9,14 (d,
J=9,0 Iy, 1H), 10,1 (br s, 1H). MS m/z (M+H): 419,3.

Mpumep 9
0O
s O F )
F : NH
J wn 80 Ny N A
N N \) | | _ HN o,
| | J HN Y
N H
cn M H,N" Y0
1-27 1-29
CuHres (R)-6-cpbTop-4-((10-meTun-8-okco-9,10,11,12-rerparngpo-8H-

[1,4]anasenunHo[5',6':4,5]TneHo[3,2-f]lxnHoNuH-3-un)ammHo)HMkoTMHamuaa (1-29)

[00303] (R)-6-®Top-4-((10-meTnn-8-okco-9,10,11,12-TeTparngpo-8H-
[1,4]anasenuHo[5',6"4,51tneno[3,2-fixnHonun-3-nn)ammHo)HmukotuHonutpun (1-27) (30 mr, 0,1
MMonb) obpabateiBanu koHY. H2SO4 (0,5 mn) npu O °C. [onyyeHHy0 peakyMOHHYI0 CMeChb
nepemewmsanu npn 60 °C B TeyeHne 1 4. [locne 3aBepLleHNA peakynumn peakyMOHHYI0 CMeChb
racunn neasHon sogon (1,0 mn), nocne yero obpasoBanucb TBepable BellecTBa. [onyJyeHHble
TBEpAble BewecTBa UNbTPOBaNU U CyWMNM HA BO3gyxe C MOMyYEHUEM HEOUULLEHHOro

npoaykTa. HeounweHHbIn NpoayKT pacTBopsanu B gumeTtuncynbdokeuae (1,0 mn) n Harpesanu
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40 80 °C 3atem chunbTpoBanu ¢ yganeHmemM HepacTBOpeHHbIX YacTtuy. K ounbtpaty gobasnsanm
Bogy (1,0 mn). Ob6pasoBaHHble TBEpAblEe BeLLECTBA PUNbTPOBANM U CyLIWNN Ha BO3gyxe C
nonyyeHnem coegunHeHus 1-29 (6,0 mr, 17%) B Buge xxentoro Teepgoro sewecraa. 'H AMP (400
My, OMCO-de): © 1,19 (d, J= 6,7 'y, 3H), 3,44 (br s, 2H), 3,58-3,59 (m, 1H), 7,01 (br s, 1H),
7,28 (d, J=6,7 'y, 1H), 7,85 (br s, 1H), 7,88 (d, J= 8,8 'y, 1H), 8,02 (br s, 1H), 8,06 (d, J= 8,8 I'y,
1H), 8,42 (br s, 1H), 8,63 (s, 1H), 8,85 (s, 1H), 9,11 (d, J= 8,9 'y, 1H), 12,08 (s, 1H). MS m/z
(M+H): 437,2.

Mpumep 10
9_0 s. f
] NH TFA _
U N\ N\)""/ DCM
X
N
H
INT-42 1-14
CuHTe3s (R)-10-meTun-3-((2-(MeTuncynbcpoHun)nupummuanH-4-un)ammio)-9,10,11,12-

TeTparnapo-8H-[1,4]amaszenunHo[5',6':4,5]tneHo[3,2-f]xuHonuH-8-oHa (1-14)

[00304] K pactBopy  (R)-mpem-6ytun-10-meTtunn-3-((2-(MeTuncynboHnN) NMpumMnanH-4-
un)amnHo)-8-okco-10,11-aurngpo-8H-[1,4]anasenunnHo[5',6":4,5]tneno[3, 2-flxnHonunH-12(9H)-
kapbokcunata (INT-42) (15,0 mr, 0,03 mmonb) B guxnopmeTtaHe (2,0 Mn) TPUDTOPYKCYCHYHO
kucrioty (2,0 mn) pobasnsanu npu 0 °C. TIONyYEHHYO pPeakUMOHHYHD CMEChb OCTaBMsnu
nepemewmatbca npyn 0 °C B TeueHne 20 muH. [ocne 3aBeplleHUs peakuymn, PeakuyUOoHHYHO
CMECb KOHLEHTPUPOBANU Npu MNOHWKEHHOM JaBrEeHUN U aseoTponupoBanu xnopocdopmom (2 x
10 mn). MNony4yeHHbIN ocTaTok pasbaBnany HacbILWeEHHbIM pacTBOpomM OukapGoHaTa Hatpus (10
M) K 3KCcTparnpoBanu stunagetaromM (2 x 10 mn). O6befUHEHHbIE OPraHNYECKNE CNOU CyLLUMN
Haa ©0e3BOAHbIM CynbpaToOM HaTpUs U KOHLUEHTPMPOBANWN MpU MNOHWKEHHOM JaBneHUM.
Mony4YeHHbIN HEQUMLLEHHBIN NPOAYKT OUMLLANM C NOMOLLBIO npenapaTtneHon TCX ¢ nonyyeHnem
coeaunHerns I-14 (6,0 mr, 49%) B BUge xenTtoro Teepgoro sewecraa. 'H AMP (400 My, AMCO-
de): 61,18 (d, J= 6,7 'y, 3H), 3,39 (s, 3H), 3,45 (br s, 2H), 3,59 (br s, 1H), 7,02 (br s, 1H), 7,88
(d, J= 89Ty, 1H), 7,93 (br s, 1H), 8,03 (d, J= 4,71 'y, 1H), 8,45 (br s, 1H), 8,09 (d, J= 8,9 Iy, 1H),
8,70 (d, J=5,9 'y, 1H), 9,15 (d, J= 9,3 'y, 1H), 11,19 (br s, 1H). MS: m/z 455,3 (M+H).

Mpumep 11
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NH,
NO,
NH Pd,(dba);, Cs,CO3, Xantphos

HN\)'”,, 1,4-dioxane

$1-12 1-1
CuHres (R)-3-((5-dbTOp-2-HUTpOheHun)ammHo)-10-meTun-9,10,11,12-reTparnapo-8H-

[1,4]anasennHo[5',6':4,5]TneHo[3,2-f]JxnHonuH-8-oHa (I-1)

[00305] (R)-3-xnop-10-meTtun-9,10,11,12-Tetparnapo-8H-[1,4]anasennHo[5’,6’:4,5]TneHo(3,2-
flxnHonun-8-oH (81-12) (120 wr, 0,4 mmonb) B 1,4-guokcaHe (5 mn) obpabaTbiBann 5-cpTop-2-
HuTpoaHunuHom (70 mr, 0,4 mmonb). [onNyyeHHbIN pPacTBOP HELONro AerasvpoBann nyTem
NpUMeEHeHNs Bakyyma 1 3atem npogysanu asotom. [Jo6aensanu kapboHat uesus (246 wr, 0,7
Mmonb), Pdax(dba)s (17 mr, 0,01 mmonb) n Xantphos (43 mr, 0,07 MMOnb) 1 CMeCb AONONTHUTENBHO
JerasypoBanu, Kak OMUCaHO Bblle. PeakunoHHylo CMeCb nepemelnBann B YCNOBUSIX
MukpoBonHoBoro usnydeHns npu 130 °C B TeuyeHue 1 4. [locne 3aBeplueHMs peakyuu
PeakUMOHHYI0 CMeCb UMbTPOBaNM 4Yepe3  LenuT, npombiBanyM 3Tunagetatom MU
KOHLIEHTPUPOBANU NPU NOHUKEHHOM AaBneHunn. [onyyYeHHbI OCTaToK pacTupanu C 4U3TUNOBbIM
3pNpoOM 1 AOMNOMHUTENBHO OuYULLANK C NOMOLbI npenapaTtuBHon B3IXKX ¢ nonyuveHunem
coeaunHenns I-1 (16 wmr, 10%) B Bnae 6neaHo-kopruuHeBOro Teepaoro sewecrasa. 'H AMP (400
My, AMCO-ds): © 1,18 (d, J = 6,7 'y, 3H), 3,44 (br s, 2H), 3,58 (br s, 1H), 7,00-7,04 (m, 2H),
747 (d,J=9,1Iy, 1H), 7,73 (d, J= 8,9 I'y, 1H), 8,01-8,03 (m, 2H), 8,24 (dd, J= 6,1, 9,2 'y, 1H),
8,73 (dd, J=26, 12,1 'y, 1H), 9,07 (d, J = 9,7 I'y, 1H), 10,26 (s, 1H). MS: m/z (M+H): 438,22
(M+H).
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Mpumep 12

NH,
CN F
NH Pd,(dba);, Cs,CO5, Xantphos

HN \)"l,, 1,4-nuoKCaH

$1-12 1-2
CuHres (R)-4-pTop-2-((10-meTun-8-okco-9,10,11,12-rerparnapo-8H-

[1,4]avwa3enunHo[5',6':4,5]TneHo[3,2-f]JxMHONMNH-3-un)ammnHo)6eH3oHuTpuna (I-2)

[00306] VYkasaHHOe B 3aronoBke COeAMHEHNe CUHTE3NpOoBanu aHanormyHbiM obpasom, kak I-1,
3aMeHsis 2-aMnHO-4-pTopOEHIOHUTPUNOM 5-DTOP-2-HUTPOAHUIMH, C NONTyYEHNEM COeANHEHUS
I-2, nony4yeHHoro B BUAe xenToro TBepaoro Bewecrea. 'H AMP (400 MMy, AMCO-ds): 6: 1,18 (d,
J=6,7 Iy, 3H), 3,44 (s, 2H), 3,57-3,59 (m, 1H), 6,97 (t, J= 5y, 1H), 7,03 (dt, J = 2,5, 8,4 'y,
1H), 7,45, J=9 Iy, 1H), 7,70 (d, J=9 'y, 1H), 7,86 (dd, J = 6,4, 8,7 'y, 1H), 7,98 (d, J = 8,8
y, 1H), 8,02 (d, J= 4,3 'y, 1H), 8,35 (dd, J= 2,5, 12 [y, 1H), 9,03 (d, J = 9 'y, 1H), 9,61 (s, 1H).
MS: m/z 418,1(M+H).

Mpumep 13
X
N™SN 0O
k/\ S
0 NH, 7 ONH
NH  Pda(dba)s Cs,COs, Xantphos Cl)\ N HNJ""’
\)' - 7N \
HN ““u, 1,4-IHOKCAH N™ %
g}”
S$1-12 I-5
CuHres (R)-3-((2-xnopnupumugunH-4-un)amuHo)-10-metnn-9,10,11,12-rerparngpo-8H-

[1,4]anasenunHo[5',6':4,5]TneHo[3,2-f]JxnHonunH-8-oHa (I-5)

[00307] VYkasaHHOe B 3aronoBKe COeAMHEHNEe CUHTE3NPOBaNM aHanormyHbIM obpasom, kak I-1,
3amMeHsaa 2-xnopnupuMngnH-4-ammHomM 5-ptop-2-HUTPOaHUNUH, C NONyYeHneEM coegmnHeHmns 1-5,
nonyJeHHoro B Buae 6negHo-xenTtoro Teepgoro sewectsa. 'H AMP (400 MMy, AMCO-ds): 6 1,17
(d, J=6,7 'y, 3H), 3,44 (br s, 2H), 3,58-3,59 (m, 1H), 7,07 (d, J= 5Ty, 1H), 7,76 (d, J = 8,6 'y,
1H), 7,85 (d, J = 9 'y, 1H), 8,03-8,08 (m, 2H), 8,33 (br s, 1H), 8,45 (d, J=6 Ty, 1H),9,15(d, J =
9,2 Iy, 1H), 10,99 (s, 1H). MS: m/z 411,1(M+H).
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Mpumep 14
A
U i
= S
o A, > A
NH  Pdx(dba)s, Cs,COs, Xantphos 5\ N HN\)-'W
HN ", 1,4-IMOKCaH N™
g)\n
$1-12 1-8

CuHTes (R)-3-((2-cbTOopnupumuanH-4-un)ammro)-10-metun-9,10,11,12-rerparnapo-8H-

[1,4]anasenunHo[5',6':4,5]TneHo[3,2-f]JxnHonNuH-8-oHa (I-8)

[00308] VYkasaHHOe B 3aronoBKe COefNHEHNE CUHTE3NPOBanu aHanormyHbiM obpasom, kak I-1,
3aMeHss 2-hTopnMpUMNANH-4-aMmnHOM 5-pTOpP-2-HUTPOAHWUMUH. HarpeBaHue ocyLiecTBnanm
TpaanLUMoHHbIM 0Bpasom npu 90 °C B TeueHne 16 4 (a He C MCnoNb30BaHMEM MUKPOBOMHOBOIO
n3ny4yeHus) ¢ nonyyeHnem coeauHeHms 1-8 (8 mr, 11% Bbixog), nony4yeHHoro B Buge 6enosaToro
TBepaoro Bewectea. 'H AMP (400 My, AMCO-de): &: 1,17 (d, J = 6,7 'y, 3H), 3,44 (s, 2H), 3,58
(s, 1H), 7,05 (br s, 1H), 7,80 (d, J= 8,8 'y, 1H), 7,86 (d, J= 9,0 [y, 1H), 8,04 (d, J=4,2 [y, 1H),
8,07 (d, J= 8,8y, 1H), 8,21 (br s, 1H), 8,46 (d, J = 4,7 'y, 1H), 9,15 (d, J = 9,2 'y, 1H), 10,98
(s, 1H). MS: m/z 395,32 (M+H).

Mpumep 15
s
1
f\NHz
g
S
@]
'\/l P BrettPhos-Pd(l1)-G1
NH > /
Br — NaOt-Bu, 1,4-nuokcan N\
HN ., 80 °C, o/n :/k HN ]
INT-56 INT-8 1-12
CuHres (R)-aTnn-4-((10-meTun-8-okco-9,10,11,12-rerparngpo-8H-

[1,4]anasenunHo[5',6':4,5]TneHo[3,2-f]JXxMHONUH-3-uN)aMUHO)-2(METUNTUO ) TUPUMUANH-5-

kap6okcunara (1-12)
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[00309] B 15 mn Buane 1,4-guokcaH pobaensnm k (R)-3-6pom-10-metnn-9,10,11,12-
TeTparnapo-8H-[1,4lanasennHo[5',6":4,5]tneHo[3,2-fixuHonnH-8-ony (INT-5) (10 wmr, 0,028
MMONb) W 3TUN-4-aMUHO-2-(MeTUATNO)NUpUMUANH-5-kapbokcunaty (INT-8) (8,83 wmr, 0,041
MMOnb) ¢ nocnegytowmm gobaeneHnem NaOf-Bu (7,96 mr, 0,083 mmonb) n npeakatanusaropa
BrettPhos-G1 (4,00 mr, 0,552 mkmonb). [1ony4yeHHYI0 reTeporeHHyro CMeCb NpoAyBanu aproHom
B TeueHune 3 MuHyT u Harpesanu npu 80 °C B TeueHne Houn. [locne 3aBepLleHns peakyMoHHYHO
CMECb oumwanm ¢ nomowplo npenapatusHon BOXX ¢ ucnonb3oBaHnem cmecu

ayetoHnTpun/H2O (0,1%TFA) ¢ nonyyeHuem coeguHeHus 1-12 (6 mr, 0,012 mmonb, 43,9 %

BbIX0A) B BUAE TBepAoro Bewecrtea. 'H AMP (400MIMy, AMCO-d6): 6 11,01 (s, 1H), 9,23 (d, 1H),
8,86 (d, 1H), 8,69 (d, 1H), 8,10 (m, 2H), 7,81 (d, 1H), 7,10 (br.s, 1H), 4,38 (q, 2H), 3,60 (m, 1H),
3,45 (m, 2H), 2,66 (s, 3H), 1,35 (d, 3H), 1,18 (t, 3H). MS m/z: 494,9 (M+H).

Cl
TFA, CF3SO,H NJ\N
DCM " Y\N
HN" Y0 |
1-34
CuHres (R)-2-xnop-4-(meTtun(10-meTnn-8-okco-9,10,11,12-rerparngpo-8H-

[1,4]avwa3enunHo[5',6':4,5]TneHo[3,2-f]xMHONNH-3-uN)aMuHO)NnMpMNAaUnH-5-kapb6okcamumnga
(1-34)

[00310] K nepemewmBaemomy pactBopy (R)-2-xnop-N-(4-meTtokcnbeHsnn)-4-(metun(10-
meTun-8-okco-9,10,11,12-tetparngpo-8H-[1,4]lanasennHo[5',6".4,5]tneHo[3,2-fIxuHonnH-3-
un)amuHo)NUpumMngnH-5-kapbokcamuga (INT-44) (60 mr, 0,1 mmonb) B guxnopmeTtaHe (1,0 mn)
pobaensanu TpudhTopykcycHyto kucnoty (1,0 mn, 0,1 mmMonb) u TpUTOPMETAHCYNbGOHOBYHO
kucnoty (153,12 wr, 1,0 mmonb) npu 0 °C. lNMony4YeHHYIO peakyMOHHYO CMECh nepemMeLLmBani
npu 25 °C B TedeHne 1 4. Nocne 3aBepLUEHNA peakyn peakLNoOHHY CMECh KOHLEHTpupoBanu
Nnpu NOHWXEHHOM aaBneHun. OcTaTok pa3baBnsanm BOAON 1 06pasoBaHHble TBEPAbIE BELLECTBA
bnnbTpoBanu 1M NPOMbIBaNN BOAON 3aTeM CyLIMNU Noj BakyyMOM. HeouumLeHHbIN npoaykT
ounwann ¢ NOMoLblo npenapatuBHon TCX, anonpys 5% MeTaHONoOM B AUXMOPMETaHe, C
nonydyeHnem coeamnHerus 1-34 (6,0 mr, 12%) B Buge opaHxeBoro Teepaoro sewecrea. 'H AMP
(400 My, AMCO-de): 8 1,17 (d, J = 6,7 I'y, 3H), 3,42 (m, 2H), 3,57 (m, 1H), 4,14 (s, 3H), 7,09 (,
J=551y, 1H), 7,76 (br s, 1H), 7,84 (d, J= 9,9 I'y, 1H), 8,05 (d, J= 9,2 'y, 1H), 8,15 (d, J= 3,8



189

My, 1H), 8,26 (d, J = 9,2 'y, 1H), 8,79 (s, 1H), 8,85 (br s, 1H), 9,10 (d, J =9,9 Iy, 1H). MS m/z
(M+H): 468 4.

Mpumep 17
0O
N s O Cl S
1 p TFA, CF4SO5H N)\N \ 7 “NH
N“>N N NH >
L \) DCM A A N,
jk S HN ""/ N
H H
0O~ "NH
07 “NHPMB 2
INT-43 -9
CuHTes (R)-2-xnop-4-((10-meTun-8-okco-9,10,11,12-trerparngpo-8H-

[1,4]ana3zenunHo[5',6':4,5]TneHo[3,2-f]xnHONKH-3-Un)aMmuHO)NnMpuMuanH-5-kapb6okcamuaa
(1-9)

[00311] K nepemewwuaemomy pactBopy (R)-2-xnop-N-(4-meTokcmbeHsun)-4-((10-metun-8-
okco-9,10,11,12-teTparngpo-8H-[1,4]anasenuno[5',6'":4,5]tneHo[3,2-f I xuHonunH-3-
nn)ammHo)nUpUMnAnH-5-kapbokcammaa (INT-43) (20 mr, 0,03 mmonsb) B guxnopmeTtane (1,0 mn)
L0BaBnANN TPUDTOPYKCYCHYIO KACNOTY (1 Mn) n TpudTopMeTaHCynbdoHoBYO kncnoTy (0,03 mn,
0,3 mmonb) npun 0 °C. [Nony4yeHHyYIO peakUMoHHYI0 CMeChb nepemelumanu npu 25 °C B TeueHne 1
y. Mocne 3aBepLIEHNs peakunn peakUMOHHYK CMmecb pasbaensnu Boaon U 0OpasoBaHHble
TBEpAble BeljecTBa (PUNbTPOBanM, NPOMbIBANMU C AUXIOPMETAHOM U cylwuunun. [onyyYeHHbIn
MOPOLLIOK ouunLlanu ¢ nomowlbio npenapatusHon TCX, antonpys 5% MeOH B guxnopmetaHe, ¢
nonydyeHnem coeguHenus 1-9 (11 mr, 68%) B BUge xentoro TBepgoro sewecrea. 1H AMP (400
My, AMCO-ds): 6 1,18 (d, J = 6,7 I'y, 3H), 3,46 (m, 2H), 3,60 (m, 1H), 7,06 (br s, 1H), 7,82 (d, J
= 8,9 Iy, 1H), 8,01 (br s, 1H), 8,07-8,09 (m, 2H), 8,51 (brs, 1H), 8,61 (d, J = 9,4 'y, 1H), 8,90 (s,
1H), 9,26 (d, J= 9,5y, 1H), 12,11 (br s, 1H). MS: m/z 454,3(M+H).

Mpumep 18
F

N= |
k\N N

Pd,(dba)s, Cs,CO3, Xantphos

Ho

1,4-1moxcax
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$1-12 I-11

CuHres (R)-3-((6-cbTOopnupumuanH-4-un)ammHo)-10-metun-9,10,11,12-rerparngpo-8H-
[1,4]anasenunHo[5',6':4,5]TneHo[3,2-f]lxuHonuH-8-oHa (1-11)

[00312] VYkasaHHOe B 3aronoBke COeAMHEHNEe CUHTE3NPOBany aHanormyHbiM obpasom, kak I-1,
3ameHsaa 6-bTopnMpuMuanH-4-aMnHom S5-pTop-2-HUTpoaHunuH. HarpesaHne ocywecTBnanu
TpaanynoHHbim obpasom npu 100°C B TeueHne 16 4 (a He C UCNONb30BaHNEM MUKPOBOMHOBOTO
N3ny4yeHus) C nonyyeHnem coegunHeHus I-11 B Buge kopuuHeBoro teepgoro sewecrea. 'H AMP
(400 MTI'y, AMCO-de): &: 1,17 (d, J = 6,7 'y, 3H), 3,44 (s, 2H), 3,59-3,60 (m, 1H), 6,99 (t, J = 5
My, 1H), 7,68 (d, J= 9,2y, 1H), 7,89 (d, J = 9 'y, 1H), 8,03 (s, 1H), 8,06 (d, J = 9 'y, 1H), 8,17
(s, 1H), 8,59 (d, J = 2 'y, 1H), 9,10 (d, J = 9 Iy, 1H), 10,93 (s, 1H). MS: m/z 395,1 (M+H).

Mpumep 19
Cl
N/
|
0 N™ “NH,

NH Pd,(dba)s, Cs,CO4, Xantphos

HN \)"q, 1,4-1nokcan

$1-12 I-7

CuHres (R)-3-((6-xnopnupumugunH-4-un)ammuHo)-10-metnn-9,10,11,12-rerparngpo-8H-

[1,4]anasennHo[5',6':4,5]TneHo[3,2-f]JxnHonuH-8-oHa (I-7)

[00313] VYkasaHHOe B 3arofnoBke COeAMHEHNEe CUHTE3NPOBaNM aHanormyHbIM obpasom, kak I-1,
3ameHsaa 6-xnopnnpuMnguH-4-ammHoMm S5-bTop-2-HUTpPoaHUnNuH. HarpesaHue ocylecTBnAnu
TpaauynoHHbiM obpasom npu 100 °C B TeueHne 16 U (a He C NCNOoNb30BaHNEM MUKPOBOMHOBOIO
N3ny4yeHus), ¢ nonydeHnem coeguHenus I-7 B Buae xenToro Teepgoro sewecrtea. 'H AMP (400
My, AMCO-de): 6 1,17 (d, J = 6,7 'y, 3H), 3,47 (br s, 2H), 3,58 (br s, 1H), 7,00 (br s, 1H), 7,76
(d,J=9,0y, 1H), 7,84 (d, J= 9,0 'y, 1H), 8,04-8,08 (m, 2H), 8,46 (s, 1H), 8,64 (s, 1), 9,11 (d, J
= 9,3y, 1H), 10,88 (s, 1H). MS m/z (M+H): 411,3.

Mpumep 20
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F
O k\N N~
H
/ NH Pd,(dba)s, Cs,CO3, Xantphos

HN\/"'//, -

1,4-anokcan

S$1-12 1-38

CuHnres (R)-3-((6-cbTopnupumumuamnH-4-un)(metun)ammuo)-10-metun-9,10,11,12-rerparngpo-
8H-[1,4]anasenunHo[5',6':4,5]tneHo[3,2-f]JxuHonNuH-8-oHa (I-38)

[00314] VYkasaHHOe B 3aronoBke COeAMHEHNEe CUHTE3NPOoBany aHanormyHbiM obpasom, kak I-1,
3ameHan  6-cpTop-N-meTunnMpuMngnH-4-ammHom  5-ptop-2-HuTpoaHunuH.  HarpesaHue
OCYLLECTBNANN TPagnLUmMoHHbIM obpasom npu 90°C B TeueHue 16 4 (a He C ucnonb3oBaHMEM
MWUKPOBOJSTHOBOIO U3My4YeHKs), C NonyyeHnem coegnHeHns 1-38 B Buae CBETNO-XKENTOro TBEPA0ro
Bewectea. 'H AMP (400 My, AMCO-ds): & 1,18 (d, J = 6,7 [y, 3H), 3,44-3,46 (m, 2H), 3,59-3,60
(m, 1H), 3,68 (s, 3H), 6,88 (s, 1H), 7,10 (t, J= 5,4y, 1H), 7,80 (d, J=9,0 [y, 1H), 7,85 (d, , J =
89y, 1H), 8,05 (d, J=43Tuy, 1H), 8,11 (d, J=89y, 1H),8,49(d, J =22 Iy, 1H), 9,18 (d, J
= 9,1y, 1H). MS: m/z 409,3(M+H).

Mpumep 21
[00315]
0 0]
S
Cl Cl S
N N { NH CF3;SO3zH A N { NH
N

(A A N, 2 PR

N 1:1 DCM/TFA Z N

H H
0" NH 0% NH,

PMB
INT-51 1-15

CuHres (R)-6-xnop-4-((10-meTun-8-okco-9,10,11,12-rerparngpo-8H-

[1,4]anasenunHo[5',6':4,5]TneHo[3,2-f]lxnHoNuH-3-un)ammHo)HukotnHamuga (1-15)

[00316] K nepemewwusaemomy pacteopy (R)-6-xnop-N-(4-meTtokcnbensnn)-4-((10-meTun-8-
okco-9,10,11,12-teTparngpo-8H-[1,4]lanasennHo[5',6":4,5]tneHo[3,2-f I xuHONNH-3-
un)ammHo)HukotuHamuaa (INT-51) (20 mr, 0,04 MMonb) B AUXIIOPMETaHE: TPUTOPYKCYCHON
kucrnote (2 mn, 1:1 cooTHoWweHME) f06aBNANN TPUDTOPMETAHCYNbGOHOBYIO KUCNOTY (52 Mr,

0,34 mmonb) npu 0 °C 1 nepemelmBanu Npyu KOMHaTHON TemnepaType B TeueHue 2 J. [ocne
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3aBEpPLUEHNST PEaKUUOHHYID CMeCb KOHLEHTpMpOBanM nNpyv MNOHWKEHHOM AaBfeHUn U
HacbiWweHHbIn BoaHbIN pactBop NaHCOs; (3 mn) gobasnanu npn 0 °C n nepemewmsanu B
TeueHue 20 mnH. OBpasoBaBLLEECs TBEPAOE BELLECTBO (DMMbTPOBaANM 1 NPOMbIBanii BOAON, U
HEOUMNLLEHHOE COEeAMHEHME ouuMwanu C MNOoMoLWblo npenapaTtneHon BOXKX ¢ nonyyeHuem
coeamnHerns 1-15 (8 wr, 61Bbixoa) B BUAE xenToro TBepgoro Bewectea. 'H AMP (400 My,
OMCO-De): 6: 1,20 (d, J= 6,7 'y, 3H), 3,44-3,49 (m, 2H), 3,58 (d, J= 3,71y, 1H), 7,04 (, J= 54
My, 1H), 7,29 (d, J= 9,2 'y, 1H), 7,83 (d, J = 9 'y, 1H), 7,93 (br s, 1H), 8,08 (d, J = 9 "y, 2H),
8,48 (br s, 1H), 8,72 (s, 1H), 9,10 (d, J = 9,3 I'y, 1H), 9,27 (s, 1H), 11,97 (s, 1H). MS: m/z
453,28(M+H).

Mpumep 22
NH,

1
YC'
0
0 07 o™ o ol S/
NH  Pda(dba)s Cs;,COs, Xantphos g SNON \)‘H
» T
ey, 1,4-1HOKCAH N N
H

INT-5 1-23

CuHres (R)-aTun-4-xnop-2-((10-meTtun-8-okco-9,10,11,12-rerparngpo-8H-

HN

[1,4]avwa3enunHo[5',6':4,5]TneHo[3,2-f]xMHONMNH-3-un)ammuHo)nupmmmnauH-5-kap6okcunara (I-
23)

[00317] VYkasaHHOe B 3arofioBke COeAMHEHNEe CUHTE3NPOBaNu aHanormyHbIM obpasom, kak I-1,
3aMeHsI 3TUN-2-aMUHO-4-XNOP-NUPUMUANH-5-kapbokcunaTtom 5-hTop-2-HUTpoaHunnH n (R)-3-
6pom-10-meTun-9,10,11,12-teTparngpo-8H-[1,4]anasenuHo[5',6'":4,5]TneHo[3, 2-f I XMHONUH-8-
OHOM (INT-5) (R)-3-xnop-10-metnn-9,10,11,12-teTparnapo-8H-
[1,4]anasenuHo[5',6"4,51tneno[3,2-flxnHonunnH-8-oH (S1-12). YkasaHHOe B 3aronoBke coeanHeHne
I-23 nonyyanu B Buge xentoro TBepaoro sewecrea. 'H AMP (400 My, AMCO-de): 6 1,18 (d, J
= 6,7 'y, 3H), 1,32 (t, J =7,0 'y, 3H), 3,45 (br s, 2H), 3,60 (br s, 1H), 4,32 (q, J = 7,0 [y, 2H),
4,29-4,34 (m, 2H), 7,07 (t, J=5,0 'y, 1H), 7,80 (d, J = 8,9 'y, 1H), 8,03 (d, J = 4,0 'y, 1H), 8,06
(d,J=88Ty, 1H), 8,40 (d, J=9,3 "y, 1H), 8,96 (s, 1H), 9,19 (d, J=9,3 'y, 1H), 11,2 (br s, 1H).
MS m/z (M+H): 483,1.

Mpumep 23
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F
> o
Z S
F NH, ) NH
Poy(cba)s, C3,C05, BINAP R N HN\)..,,,
1,4-IHOKCAH N7 \ \
= N
F H
S$1-12 16

CuHres (R)-3-((2,6-audbTopnupuaunH-4-un)ammuno)-10-metunn-9,10,11,12-rerparnapo-8H-
[1,4]anasennHo[5',6':4,5]TneHo[3,2-f]JxnHoNnH-8-oHa (I-6)

[00318] PactBop (R)-3-xnop-10-metnn-9,10,11,12-teTparngpo-8H-
[1,4]avasennHo[5,6%:4,5]TneHo[3,2-flxnHonnH-8-oHa (S1-12) (50 wr, 0,16 mmonb), 2,6-
andropnupuamnnH-4-amuHa (40,9 mr, 0,3 mmonb) u kapboHaTta uesns (154 mr, 0,5 mmoneb) B 1,4-
awnokcaHe (5 mn) gerasuposanu aproHom B TeyeHne 10 muH. BINAP (9,8 mr, 0,02 mmonb) n
pobaenanu Pdx(dba); (14,4 wmr, 0,02 mmMonb), pacTBOp CHOBa AerasnpoBarni aproHOM B TeYeHue
5 MuH 1 3atem Harpesanu 4o 100 °C B TeueHue 16 u. [Mocne 3aBepLUeHNs peakymn peakLMOHHYO
CMECb KOHLIEHTPUPOBAaNM Npu NOHWKEHHOM AaBneHnn. MonyyeHHOe HEOUMLLLEHHOE COEANHEHNE
ounianyn € MNOMOLLBI KOMOHOYHON xpomaTtorpachum (100-200 mew, 10% meTaHon B
ANXNOPMETaHE B KAYECTBE SMIOEHTA) C NOCMNEAYIOLMM KOHLEHTPUPOBAHNEM COOTBETCTBYHOLLMNX
chpakynin n ONONHUTENBHON OYNCTKM C NomMoLpo BOXKX ¢ obpalyeHHon ason ¢ nonyvyeHnem
coeaunHeHns 1-6 (7 mr, 10% BbIx0oA) B BUAE xentoro Teepaoro sewecrtea. 'H AMP (400 My,
AMCO-dg): 6: 1,17 (d, J = 6,7 I'y, 3H), 3,43 (s, 2H), 3,59 (d, J = 4 'y, 1H), 6,98 (d, J = 5,3 I'y,
1H), 7,24 (d, J = 9 I'y, 1H), 7,59 (s, 2H), 7,87 (d, J = 9 I'y, 1H), 8,03-8,06 (m, 2H), 9,09 (d, J =9
Iy, 1H), 10,51 (s, 1H). MS: m/z 412,1(M+H).

Mpumep 24
2\
|
HNT XN - s 9
0
S Pd,dba;, Cs,CO3, DavePhos 2 N 7 “nH
NH > | | HN\/'",
A Z .
HN_-. t-BuOH N
Cl ! 100°C
$1-12 I-3

CuHres (R)-3-((2-cbTopnupuauH-4-un)ammuHo)-10-metun-9,10,11,12-retparnapo-8H-
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[1,4]anasenunHo[5',6':4,5]TneHo[3,2-f]lxnHonuH-8-oHa (I-3)

[00319] B 10 mn mukposonHosoun Buane Pdy(dba)s (21,61 mr, 0,024 mmonb), kapboHaT yesuns
(77 wr, 0,236 wmmonb), 2-guyuknorekcundochduHo-2'-(N,N-gumeTunammHo)-ouceHmn
(DavePhos, 18,58 wmr, 0,047 mmonb), 4-amuHo-2-pTopnupugunH (8,82 mr, 0,079 mmonb) n (R)-3-
xnop-10-metnn-9,10,11,12-teTparngpo-8H-[1,4]anasenuHo[5',6'":4,5]TneHo[3,2-fIxnHonnH-8-oH
(81-12) (25 wmr, 0,079 mmonb) pacteopsanu B 0,5 mn cyxoro t-BuOH. PeakynmoHHyto cmech
nomeLanu noj BakyyMm, 3aTeM CHOBa HamnonHsanyM asoToM. PeakynoHHy0 CMeChb Harpesanu 40
100 °C B TeueHMe Houn, 3aTeM oxnaxaanu, PunbTpoBanu 1 KOHUeHTpupoBanu gocyxa. OcraTok
nosTopHO pacteopsanu B AMCO un ounwanu ¢ nomowbto BOXX ¢ obpaiueHHon thason ¢ 95%-
5% H20 (coaepxawen 0,5% TFA 06./06.)/aueToHnTpun ¢ nonyyeHuem coeguHeHns 1-3 (0,004 r,
7,8 mkmonb, 10,0% Bbixog). MS: m/z 393,6 (M+H), 391,7 (M-H). 'H AMP (400 MI'y, AMCO-db):
0 1,13 (d, 3H), 3,39 (m, 2H), 3,55 (m, 1H), 6,94 (br s, 1H), 7,20 (d, 1H), 7,81 (d, 1H), 7,99 (m,
4H), 9,02 (d, 1H), 10,21 (s, 1H).

Mpumep 25

Z "N

|
A 0
H,N cl cl S

0 /
Pd,dbas, Cs,CO3, DavePhos N7 N NH
NH > ~ | L HN\/",,,

HN_.. t+-BuOH N
’ 100°C
S$1-12 -4
CuHres (R)-3-((2-xnopnupuauH-4-un)ammHo)-10-metun-9,10,11,12-rerparngpo-8H-

[1,4]anasennHo[5',6':4,5]TneHo[3,2-f]JxmnHonuH-8-oHa (I-4)

[00320] VYkasaHHOe B 3arofnoBKke COeAMHEHNEe CUHTE3NPOBaNM aHanormyHbiM obpasom, kak I-3,
3amMeHsAsa 4-aMNHO-2-XNOPNUPUANHOM 4-aMUHO-2-(PTOPNUPUANH, C NONyYEeHNEM coegnuHenns 1-4
(0,003 r, 5,7 mkmonb, 7,3% Bbixog). MS: m/z 409,7 (M+H), 407,8 (M-H). '"H AMP (400 MIy,
OMCO-ds): & 1,13 (d, 3H), 3,38 (br s, 2H), 3,55 (m, 1H), 6,95 (br s, 1H), 7,17 (d, 1H), 7,72 (d,
1H), 7,78 (d, 1H), 8,01 (m, 2H), 8,16 (d, 1H), 9,03 (d, 1H).

Mpumep 26
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Pd(OAc),, Binap, Cs,CO3 Q
P

1,4-1HOKCaH )\\/\

130°C, 14 F N
S§3-3a $1-12 1-32

Cunres (R)-3-((2-(2-(ammeTunammHo)aTokcu)-6-cpropnupummnanH-4-mn)ammHo)-10-metun-

9,10,11,12-TreTparngpo-8H-[1,4]anasennHo[5',6':4,5]tuenHo[3,2-f]lxuHonunH-8-oHa (1-32)
[00321] B 5 mn wmwukposonHoeom Buane (R)-3-xnop-10-metun-9,10,11,12-teTparngpo-8H-
[1,4]anasenuHo[5',6".4,5]tnenHo[3,2-fixuHonunnH-8-oH (S1-12) (0,04 r, 0,126 mmonb), BINAP (7,84
mr, 0,013 mmonb), Pd(OAC). (8,48 wmr, 0,013 mmonsb), kapboHaT yesus (0,082 r, 0,252 mmonb) 1
2-(2-(AUMEeTUNaMnHO)3TOKCN)-B-cbTopnnpumngnn-4-ammH  (S3-3a) (0,028 r, 0,138 mmonb)
cycnenamposanu B 3 Mn 1,4-guokcaHa. PeakyMoHHY0 CMeCb nomeljanu noj BaKyyM,
obpabaTbiBanu ynbTpasBykoM, 3aTEM CHOBA HaNOMHANM a30TOM. PeakLmoHHyo cmech obnyyanu
B MUKPOBONHOBOM peakTope Biotage Explorer npn 130 °C B TeueHune 1 4. PeakynoHHYIO CMeCb
oxnaxganu, punbTpoBann M KOHUEHTpupoBanu aocyxa. OCTaTok NOBTOPHO PacTBOPSANA B
OMCO n ounwanu c nomoulpto BEXKX ¢ obpawyeHHon dasoim ¢ 95%-5% H.O (coaepxawyen 0,5%
TFA 06./06.)/aueToHnTpun ¢ nonyyeHunem coeguHeHnsa 1-32 (0,017 r, 0,035 mmonb, 28,0%
BbIxog). MS: m/z 466,1(M+H), 463,8(M-H). 'H AMP (400 MI'y, AMCO-dg): 1,18 (d, 3H), 2,88 (s,
6H), 3,43 (m, 2H), 3,59 (m, 3H), 4,67 (m, 2H), 7,04 (m, 1H), 7,78 (br s, 1H), 7,88 (d, 1H), 8,08 (d,
1H), 9,14 (d, 1H), 9,89 (br s, 1H), 10,93 (s, 1H).

Mpumep 27

o\j\ 0\3\

0 Pd(OAc),, Binap, Cs,CO; j’\
)§ NN N

1,4-IHOKCAH )l\/\ N

) 130°C, 1 u F H
INT-9a S$1-12 1-37
CuHres (R)-3-((6-thbTOp-2-(0KCETAH-3-UNOKCU)NUPUMUNANH-4-un)ammHo)-10-meTun-

9,10,11,12-Ttetparngpo-8H-[1,4]anasennto[5',6':4,5]tnenHo[3,2-f]lxuHonunH-8-oHa (1-37)
[00322] VYkasaHHOEe B 3aronoBke COEJMHEHME CUHTE3MPOBAanu aHanorndyHeiM obpasom, kak |-
32, 3ameHsas 6-pTOp-2-(OKCeTaH-3-UNOKCN)NMNPUMINLNH-4-aMNHOM (INT-9a) 2-(2-
(AumeTnnaMmmnHo)aToKCn)-6-cbTopnNPUMNANH-4-amuH, ¢ nonydyeHnem coegunHenua 1-37 (0,0033 r,
7,07 mkmonb, 5,6% Bbixog). MS: m/z 467,1(M+H), 464,6(M-H).
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Mpumep 28
O\j(
0 S Pd(OAc),, Binap, Cs,CO5
NKN 7 “NH
)|\)\ N| HN \) 1,4-TMOKCAH
FONPSNH, o N 130°C, 1 4
INT-15a S1-12 1-39

Cunres  (R)-3-((6-bTop-2-((3-MmeTUnokceTaH-3-un)MetTokcU)NnMpuMmmnanH-4-mrn)ammHo)-10-
metun-9,10,11,12-rerparnapo-8H-[1,4]anasenuHo[5',6':4,5]tneHo[3,2-f]lxuHonunH-8-oHa (I-
39)

[00323] VYkasaHHOe B 3aronoBke COEMHEHME CUHTE3MPOBanu aHanorndHbiM obpasom, kak |-
32, 3ameHsia 6-pTop-2-((3-MeTunokceTaH-3-un)MmetTokcn)nnpumuanH-4-ammHom (INT-15a) 2-(2-
(anmeTnnamMmnHoO)aToKCn)-6-propnupumngnn-4-amuH (S3-3a), ¢ nonyyeHnem coegmHeHms 1-39
(0,01, 0,02 mmonb, 12,9 % Bbixoa). MS: m/z 495,0(M+H). 'H AMP (400 MI'y, AMCO-de): & 1,18
(d, 3H), 1,38 (s, 3H), 3,55 (m, 3H), 4,33 (d, 2H), 4,42 (s, 2H), 4,51 (d, 2H), 7,03 (t, 1H), 7,75 (br
s, 1H), 7,88 (d, 1H), 8,07 (m, 2H), 9,12 (d, 1H), 10,91 (s, 1H).

Mpumep 29

O\:\\ O\j\

0] Pd(OAc),, Binap, Cs,CO4
\N =
| )\ 1,4-nuoxcan
N~ “NH, 130°C,1 4 F
INT-9b S$1-12 1-42
CuHres (R)-3-((4-thbTOp-6-(0OKCETAH-3-UNOKCU)NUPUMUNANH-2-UI)aMUNHO)-10-meTun-

9,10,11,12-Ttetparngpo-8H-[1,4]anasennto[5',6':4,5]tuenHo[3,2-f]lxuHonunH-8-oHa (1-42)

[00324] VYkasaHHOe B 3aronoBke COEfWHEHMNE CUHTE3MPOBAanM aHanornyHblM ob6pasom, Kak |-
32, 3ameHss 4-hTOp-6-(OKCEeTaH-3-UNOKCN)MNPUMINLNH-2-aMUHOM (INT-9b) 2-(2-
(aumeTnnamnHo)aTokcn)-6-cpropnupumngnn-4-amuH  (S3-3a). 310 nNpuBENO K MONYYEHUIO
coeaunHerns 1-42 (0,02 r, 0,04 mmoneb, 26,7% Bbixog). MS: m/z 467,1(M+H). 'H AMP (400 MI'y,
OMCO-ds): 8 1,20 (d, 3H), 3,47 (m, 2H), 3,62 (m, 1H), 4,64 (m, 2H), 4,97 (m, 2H), 5,67 (m, 1H),
6,28 (sm 1H), 7,08 (br s, 1H), 7,77 (d, 1H), 8,07 (d, 1H), 8,29 (d, 1H), 9,18 (d, 1H), 10,66 (s, 1H).
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Mpumep 30
O\j(
(0] Pd(OAc),, Binap, Cs,CO4
N N >
| )\ i 1,4-mnokcau
F7"ON">NH, 130°C, 1 4
INT-15b S1-12 1-43

Cunrtes  (R)-3-((4-bTop-6-((3-MmeTuUnokcetraH-3-nn)MeToKCU)NMPpUMMNANH-2-1r1)ammHo)-10-
meTtun-9,10,11,12-terparnapo-8H-[1,4]anasenuHo[5',6':4,5]tneHo[3,2-f]lxuHonunH-8-oHa (I-
43)

[00325] VYkasaHHOe B 3aronoBke COEMHEHME CUHTE3MPOBanu aHanorndyHbiM obpasom, kak |-
32, 3ameHsan 4-pTop-6-((3-meTunokceTaH-3-un)MeTokCn)nnpuMmnaunH-2-ammHom (INT-15b) 2-(2-
(4MMEeTUNaMnNHO)3TOKCN)-B-pTOPNUPUMNLNH-4-aMUH. STO NPUBENO K NONyYEHNO coeagnHeHus |-
43 (0,01 r, 0,02 mmonb, 13,8% Bbixoa). MS: m/z 495,1(M+H). '"H AMP (400 MI'y, AMCO-de): d
1,18 (d, 3H), 1,38 (s, 3H), 3,46 (br s, 2H), 3,61 (m, 1H), 4,33 (d, 2H), 4,52 (m, 4H), 6,25 (s, 1H),
7,17 (s, 1H), 7,77 (d, 1H), 8,07 (d, 1H), 8,40 (d, 1H), 9,17 (d, 1H), 10,64 (s, 1H).

Mpumep 31

F
LD
0]
H,N N/)\O

S 0 F
N Y/, NH Pd(OAc),, Binap, CszCO:; o N)j
cl I = HN\) ", 1,4-THOKCAH @O)LN/ H
130°C,1 4
S1-12 INT-23 1-40

Cunres (R)-3-((6-cbTop-2-(((S)-TreTparnapocdypan-3-un)okcn)nupmmnanH-4-mn)ammHo)-10-
metun-9,10,11,12-rerparnapo-8H-[1,4]anasenunHo[5',6':4,5]tneHo[3,2-flxuHonunH-8-ona (I-
40)

[00326] VYkasaHHOe B 3aronoBke COEfWHEHME CUHTE3MPOBAanu aHanornyHblM ob6pasom, kak |-
32, sameHnsasa (S)-6-cdbTop-2-((TeTparngpodypaH-3-un)okcm)nupumnaunH-4-ammHom (INT-23) 2-(2-
(AumMeTnnaMmnHo)aTOKCN)-6-cbTopnnpUMNanH-4-amuH, ¢ nonyyeHnem coeguHenus 1-40 B suge
TBepgoro Bewecrea. 'H AMP (400 MMy, AMCO-d6): & 10,82 (s, 1H), 9,11 (d, 1H), 8,06 (d, 2H),
7,84 (d, 2H), 7,53 (br s, 1H), 7,01 (s, 1H), 5,47 (t, 1H), 3,95-3,78 (m, 4H), 3,78-3,30 (m, 4H),
2,27-2,01 (m, 2H), 1,17 (d, 3H). MS m/z: 480,8 (M+H).
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Mpumep 32

F
O
o N/)\NHZ
Pd(OAc),, Binap, Cs,CO4

F
XUy
Cl I = HN\)"',, 1,4-TUOKCAH (0] N//ku

130°C, 1 1

$1-12 INT-22 1-50

Cunres (R)-3-((4-dTop-6-(((S)-TreTparnapocypan-3-un)okc)nMpmmmnanH-2-ur)ammHo)-10-
metun-9,10,11,12-retparngpo-8H-[1,4]anasenuHo[5',6':4,5]tneHo[3,2-flxuHonnH-8-0Ha (I-
50)

[00327] VYkasaHHOe B 3aronoBke COEAUHEHUE CUHTE3MPOBANM aHanornyHblM obpasom, kak I-
32, 3ameHsas (S)-4-cbTop-6-((TeTparngpodypaHn-3-un)okcn)nupummanH-2-ammHom (INT-22) 2-(2-
(AMMeTUNamMmnHO)3TOKCN)-6-pTopNMpMMNANH-4-amunH, ¢ nonyvyeHnem coeanHenus 1-50 B Buge
TBepaoro Bewectaa. 'H AMP (400 My, AMCO-d6): & 10,61 (s, 1H), 9,15 (d, 1H), 8,36 (d, 1H),
8,05 (d, 2H), 7,76 (d, 1H), 7,05 (s, 1H), 6,19 (s, 1H), 4,01-3,83 (m, 4H), 3,60-3,45 (m, 3H), 2,48—
2,01 (m, 2H), 1,18 (d, 3H). MS m/z: 480,8 (M+H).

Mpumep 33

F
jolle
o)
H,N N/)\o“'

s. 0 F
N Y/, NH Pd(OAc),, Binap, CSZCO;; 0o N)j
ol I = HN\)—,,,’ 1,4-mHOKCaH Q"’O)I\N/ N
130°C, L 4 H
S$1-12 INT-27 1-41

Cunres (R)-3-((6-cbTop-2-(((R)-TreTparnapodypan-3-un)okcn)nupmmmnanH-4-mn)ammHo)-10-
metun-9,10,11,12-retparngpo-8H-[1,4]anasenunHo[5',6':4,5]tneHo[3,2-flxnHonunH-8-ona (I-
41)

[00328] VYkasaHHOe B 3aronoBke COEfMHEHME CUHTE3MPOBAanM aHanorndyHblM obpasom, kak |-
32, sameHss (R)-6-cptop-2-((TeTparngpodypaH-3-un)oken)nupummnamnH-4-ammHom (INT-27) 2-(2-

(AumeTnnammnHo)aToKCN)-6-chTopnnpUMnanH-4-amuH, ¢ nonyyeHnem coeguHenus 1-41 B suge
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TBEpAOro BewecTsa. 'H SIMP (400 MMy, AMCO-d6): & 10,83 (s, 1H), 9,11 (d, 1H), 8,05 (d, 2H),
7,84 (d, 2H), 7,65 (br s, 1H), 7,01 (s, 1H), 5,48 (t, 1H), 3,95-3,82 (m, 4H), 3,51 (m, 1H), 3,43 (m,
2H), 2,30-2,06 (m, 2H), 1,17 (d, 3H). MS m/z: 481,0 (M+H).

F
|
/O\/\O/k N/ NH,
S 0O

F
N V/ NH Pd(OACc),, Binap, CszCO3= Nl)j
L J ., O~ PN
H

Mpumep 34

cl 7 1,4-IUOKCaH
130°C, 1 4
$1-12 INT-19 1-44
CuHTe3s (R)-3-((6-cpTOpP-2-(2-METOKCUITOKCU)NMUPUMUAUH-4-UIT)aMUHO)-10-meTuUn-

9,10,11,12-teTparngpo-8H-1,4]anasenunnHo[5',6':4,5]TneHo[3,2-fIxuHonunH-8-oHa (I-44)
[00329] VYkasaHHOe B 3aronoBke COEAUHEHUE CUHTE3MPOBANM aHanornyHeiM obpasom, kak I-
32, 3ameHss 6-pTOp-2-(2-METOKCUITOKCU)MNPUMUANH-4-aMNHOM (INT-19) 2-(2-
(AUMETNNaMNHO) STOKCN)-6-bTOPNNPUMNLANH-4-aMUH, C nonyyeHnem coeanHeHus 1-44 (18 wr,
0,038 mmonb, 27,2 % Bbixoa) B Buge Teepaoro sewecraea. 'H AMP (400 MMy, AMCO-d6): 6 10,82
(s, 1H), 9,10 (d, 1H), 8,05 (m, 2H), 7,84 (m, 2H), 7,01 (br s, 1H), 4,42 (t, 2H), 3,67 (m, 2H), 3,58
(m, 1H), 3,42 (m, 2H), 3,30 (s, 3H), 1,16 (d, 3H). MS m/z: 469,0 (M+H).

Mpumep 35
F
N
I
H,NT N7 O
S 0O E
N Y/, NH Pd(OAc),, Binap, CszCOi 0

1,4-mHOKCaH

130°C, 1 4
$1-12 INT-26 1-46
Cunres (R)-3-((4-cbTop-6-(((R)-TreTparnapodypaH-3-un)okcn)nMpmmmnanH-2-mrn)ammHo)-10-

Cl

SN
- HN\)"',, O"’o lN/)\N
H

metun-9,10,11,12-rerparnapo-8H-[1,4]lanasenunHo[5',6':4,5]tneHo[3,2-flxuHonunH-8-ona (I-
46)
[00330] VYkasaHHOe B 3aronoBke COEfMHEHME CUHTE3MPOBAanu aHanorndyHeiM obpasom, kak |-

32, sameHss (R)-4-cdbTop-6-((TeTparngpodypan-3-un)oken)nupumnamnH-2-ammHom (INT-26 2-(2-
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(AumMeTnNaMmmnHo)aTOKCN)-6-cbTopnnpUMnanH-4-amuH, ¢ nonyvyeHnem coeguHeHus 1-46 s suge
TBepgoro Bewecrea. 'H AMP (400 My, AMCO-d6): & 10,61 (s, 1H), 9,14 (d, 1H), 8,35 (d, 1H),
8,04 (d, 2H), 7,75 (d, 1H), 7,04 (s, 1H), 6,18 (s, 1H), 5,57 (t, 1H), 3,98 (m, 1H), 3,87-3,77 (m, 3H),
3,61 (m, 1H), 3,44 (m, 2H), 2,31 (m, 1H), 2,04 (m, 1H), 1,17 (d, 3H). MS m/z: 481,0 (M+H).

Mpumep 36
F
I
/O\/\o N/)\NHZ
s O F
Y/, Pd(OAc),, Binap, Cs,CO3 X
cl F HN\)""/ 1,4-IHOKCaH /O\/\o N/
130°C, 1 4
$1-12 INT-18 1-45
CuHTes (R)-3-((4-cpTOp-6-(2-METOKCUITOKCU)NMUPUMUAUH-2-UIT)aMUHO)-10-meTuUn-

9,10,11,12-TeTparngpo-8H-1,4]anasenunHo[5',6':4,5]TneHo[3,2-fIxuHonunH-8-oHa (I-45)
[00331] VYkasaHHOe B 3aronoBke COEAMHEHUE CUHTE3MPOBanu aHanornvyHbiM obpasom, kak |-
32, 3ameHss 4-bTOp-6-(2-METOKCUITOKCN) MNPUMNLUNH-2-aMUHOM (INT-18) 2-(2-
(AMMeTNNaMnHO) 3TOKCN)-6-hTopNNPUMNANH-4-amuH, C nonyyeHnem coeguHeHus 1-45 B Buge
TBepaoro Bewectea. 1H AMP (400 MI'y, AMCO-d6): & 10,62 (s, 1H), 9,15 (d, 1H), 8,37 (d, 1H),
8,07 (m, 2H), 7,76 (d, 1H), 7,05 (br s, 1H), 6,20 (s, 1H), 4,52 (t, 2H), 3,69 (t, 2H), 3,59 (m, 1H),
3,44 (m, 2H), 3,30 (s, 3H), 1,17 (d, 3H). MS m/z: 469,0 (M+H).

Mpumep 37

oO—

Pd(OAc),, Binap, Cs,CO3

1,4-IHOKCAH

)
c:l)\/kNH2 130°C, 1 4
S$1-12 1-51

Cunres (R)-3-((6-xnop-2-(MmeTokcumeTun)nupummuamnH-4-un)ammio)-10-metun-9,10,11,12-

Cl

Terparngpo-8H-[1,4]anaszennHo[5',6':4,5]tneHo[3,2-f]JxmHonunuH-8-oHa (1-51)

[00332] VYkasaHHOe B 3aronoBke COefWHEHME CUHTE3MPOBAanu aHanornyHblM ob6pasom, kak |-
32, 3ameHsa 6-xnop-2-(METOKCMMETUN)NMUPUMNANH-4-aMUHOM 2-(2-(ANMETUNAMMNHO)3TOKCK)-6-
dbTOPNMPpUMUANH-4-aMuH. 3TO NPMUBENO K nonydyeHuto coeguHenuns 1-51 (0,025 r, 0,06 mmonb,
10,7 % BbIxoa). MS: m/z 454,9(M+H). 'H AMP (400 MI'y, AMCO-ds): 6 1,18 (d,3H), 3,41 (s, 3H),
3,44 (m, 3H), 4,49 (s, 2H), 7,05 (br s, 1H), 7,85 (d, 1H), 8,08 (m, 2H), 9,12 (d, 1H), 10,99, (s, 1H).
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Mpumep 38

Qz_

(@)

A \
PN Sb D Nt
F NH, /
o) ,)'
<N N\

Pd,(dba)sz, Cs,CO3, Xantphos

1,4-auokcan Ij\\/\ N
H

F
$1-12 INT-10 1-47

CuHte3s (10R)-3-((6-cbTOop-2-((1-MeTUNnunepmnanH-3-un)okcu)nupummnanH-4-un)ammHo)-10-

Y

metun-9,10,11,12-terparngpo-8H-[1,4]anasenuHo[5',6':4,5]tneHo[3,2-flxuHonnH-8-oH (1:1
cmecb anactepeomepoB) (1-47)

[00333] Pacrteop (R)-3-xnop-10-meTtnn-9,10,11,12-teTparnapo-8H-
[1,4]avasennHo[5',6".4,5]TneHo[3,2-flxuHonunH-8-oHa (S1-12) (150 mr, 0,47 mmonb) n (pay)-6-
dbTop-2-[(1-meTun-3-nunepngun)okenlnnpnmngnn-4-ammua (INT-10) (128,1 wmr, 0,56 mmonb)
pacteopsanu B 1,4-gnokcane (6,0 mn) Heaonro gerasmpoBann NyTem NpPUMEHEHUS Bakyyma u
3aTem npojyBanu asoToMm Tpwkabl. K ykasaHHOMy Bbile pacteopy gobaensnu kapboHaT uesus
(461,3 mr, 1,41 mmonb), Pdz(dba); (43,2 mr, 0,05 mmonb) n Xantphos (27,3 mr, 0,05 mmonb) npn
KOMHaTHOW TemnepaTtype W yKasaHHbli pacTBOp AerasypoBanu CHOBa B TeYeHWe 5 MUHYT.
[MonyyeHHy0 peakuynmoHHyrw cmecb nepemewnBann npu 100°C B TeueHue 6 4. [locne
3aBepLUEHNS peakunn PeakUMOHHYID CMECb KOHLEHTPUPOBANM NPW MOHWKEHHOM AaBreHuu,
nocne vyero obpasoBanucb TBepable BewecTsa. [lonyyeHHble TBEpAbIE BELLECTBA NPOMbIBANM
BOLOW, ANSTMUMNOBbIM 3PMPOM 1 aLETOHOM, C NonyyYyeHnem coeguHeHns 1-47 (30 mr, 12%) B Buae
6neaHo-xenToro TBepaoro sewecraa. 'H AMP (400 MI'y, AMCO-de): 6 1,18 (d, J= 6,6 'y, 3H),
1,43-1,57 (m, 2H), 1,73 (m, 1H), 1,97-2,15 (m, 2H), 2,19 (s, 4H), 2,5 (m, 1H), 2,88 (d, J= 9,4 'y,
1H), 3,44-3,49 (m, 2H), 3,55-3,59 (m, 1H), 4,99 (m, 1H), 6,99 (s, 1H), 7,69 (s, br, 1H), 7,79 (d, J=
7,2y, 1H), 7,86 (d, J= 8,9 'y, 1H), 8,01-8,06 (m, 2H), 9,10 (d, J=9,71 'y, 1H), 10,76 (s, br, 1H).
MS m/z (M+H): 508,3.

Mpumep 39



Pd,(dba);, Cs,CO3, Xantphos

1,4-muokcan

S$1-12 INT-11 1-48
Cunres  (R)-3-((6-thbTop-2-(2-(4-MeTUNNUnepasunH-1-1n)aToKCU)NMpUMNANH-4-Urn)ammHo)-
10-meTnn-9,10,11,12-retparngpo-8H-[1,4]anasennnHo[5',6":4,5]TneHo[3,2-f]JxuHonNunH-8-oHa
(1-48)
[00334] VYkasaHHOe B 3aronoBke COEAUHEHUE CUHTE3MPOBANM aHanornyHblM obpasom, kak I-
47, 3ameHsia 6-pTOp-2-(2-(4-meTunnunepasmH-1-nn)aToken)nupumuanH-4-ammHom  (INT-11)
(pau)-6-dbTop-2-[(1-meTun-3-nunepuaun)okcnlnupumngnn-4-ammH - (INT-10), ¢ nonyyeHuem
coeguHeHus 1-48 B Buae 6negHo-xentoro Teepaoro Bewecrea. 'H AMP (400 My, AMCO-ds): ©
1,18 (d, J= 6,4 'y, 3H), 2,12 (s, 3H), 2,29 (br s, 4H), 2,49 (br s, 4H), 2,68 (br s, 2H), 3,43 (br s,
2H), 3,58 (br s, 1H), 4,41 (s, 2H), 6,99 (s, 1H), 7,58 (br s, 1H), 7,78-7,85 (m, 2H), 8,00-8,05 (m,
2H), 9,12 (d, J= 9,1 'y, 1H), 10,39 (br s, 1H). MS m/z (M+H): 537,2.

Mpumep 40
/

N
A
X

N /

Pd,(dba)s;, Cs,CO3, Xantphos

1,4-1HOKCaH

S$1-12 INT-12 1-49
Cunres (R)-3-((6-¢pTop-2-(((R)-1-meTUnnupponmanH-3-un)oKCcu)NnMpumuanH-4-un)aMmmHo)-

10-meTnn-9,10,11,12-tetparngpo-8H-[1,4]anasennno[5',6':4,5]TneHo[3,2-f]xuHonnH-8-oHa
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(1-49)

[00335] VYkasaHHOe B 3aronoBke COEfMHEHME CUHTE3MPOBanu aHanorndHbiM obpasom, kak |-
47, 3ameHss (R)-6-dTop-2-((1-meTunnnpponunanH-3-mun)oken)nupummnamnH-4-ammHom (INT-12)
(pay)-6-prop-2-[(1-meTnn-3-nunepugun)okculnupummnamnH-4-ammH - (INT-10), ¢ nonyyeHnem
coeguHenus 1-49 (8,0 mr, 16%) B BUAE CBETNO-XENTOro TBepaoro sewecrasa. 'H AMP (400 My,
OMCO-de): © 1,19 (d, J= 6,7 'y, 3H), 2,27 (s, 3H), 2,31-2,40 (m, 2H), 2,61-2,68 (m, 3H), 2,82-
2,84 (m, 1H), 3,44 (br s, 2H), 3,59 (br s, 1H), 5,33 (br s, 1H), 6,99 (br s, 1H), 7,49 (br s, 1H), 7,83-
7,85 (m, 2H), 8,01 (br s, 1H), 8,05 (d, J= 8,8 'y, 1H), 9,13 (d, J=9,3 Iy, 1H), 10,75 (br s, 1H). MS
m/z (M+H): 494,5.
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Mpumep 41
|
N
QN
NéklN
. o HZNJ\)\CI
N / NH Pdy(dba)z, Xantphos, Cs,CO3
Br I a HN\)'"'I 1,4-TMOKCaH
INT-6 S4-4 1-59

Cunte3s (10R)-3-((6-xnop-2-((1-meTunnunepmnamnH-3-un)okcu)nupummnanH-4-un)ammHo)-10-
metun-9,10,11,12-retparngpo-8H-[1,4]anasenuHo[5',6':4,5]tneHo[3,2-f]lxuHonNnH-8-0Ha (1:1
cmecb anactepeomepoB) (1-59)

[00336] Pacrteop (R)-3-6pom-10-meTnn-9,10,11,12-TeTparngpo-8H-
[1,4]avasennHo[5',6".4,5]TneHo[3,2-fIxnHonnH-8-oHa (INT-5) (100 mr, 0,3 mmonb) 1 (pauy)-6-xnop-
2-((1-meTunnunepungnt-3-nn)okcn)nupumMnanH-4-ammHa (S4-4) (67 mr, 0,3 mmonb) pacTeopsanu
B 1,4-guokcaHe (5,0 mn) Hegonro perasyposanu nyTeéM MNPUMEHEHNS Bakyyma U 3aTem
npoayeanu asotom Tpmxabl. K ykazaHHOMY Bbile pacTeopy gobasnsnu kapboHaT uesus (269,8
mr, 0,8 mmonb), Pdz(dba)s (25,3 mr, 0,03 mmonb) u xantphos (15,9 mr, 0,03 mmonb) npwu
KOMHaTHOW TemnepaType. [TonyYyeHHyo CMeCb AOMNONHUTENBHO Aera3npoBanv 1 nepemeLLmnBanm
npu 100°C B TeueHne 6 4. [locne 3aBeplIEHMS PEaKUUOHHYID CMECb KOHLEHTpupoBanu u
obpasoBanocb TBEpAOE BeLLECTBO. [lonyyeHHOW TBEpPAOE BELLECTBO NPOMbIBANN BOAOW,
ANXITOPMETAHOM 1 ouuMLany ¢ NoMoLbio npenapatmneHon BOXKX ¢ nonyyeHnem coegunHeHuns |-
59 (13 mr, 9%) B BUAe kpacHoro Teepgoro eewecTtea. 'H AMP (400 MI'y, CDsOD): 6 1,35 (d, J=
6,8 'y, 3H), 1,88-1,97 (m, 2H), 2,19-2,30 (m, 2H), 2,94 (s, 3H), 3,07-3,15 (m, 2H), 3,51-3,60 (m,
3H), 3,70-3,79 (m, 1H), 3,88-3,91(m, 1H), 5,57 (brs, 1H), 7,54 (d, J= 9,2 'y, 1H), 7,86 (d, J= 8,8
'y, 1H), 8,00 (d, J= 8,8 'y, 1H), 8,18 (s, 1H), 9,08 (d, J= 9,2 'y, 1H). MS m/z (M+H): 524 6.
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Mpumep 42
/
O
o
4
s o H,N cl ol
N )N Peeldba)s Xantphos, Cs,CO; O\ Nl)j
Br L HN\) ", 1,4-dioxane O)\N/ H
INT-5 INT-28 1-60

Cunres (R)-3-((6-xnop-2-(((R)-1-meTunnupponmanH-3-un)oKcu)NMpMmMmuanH-4-un)aMmmHo -
10-meTnn-9,10,11,12-retparngpo-8H-1,4]anasennHo[5',6':4,5]TmeHo[3,2-f]xMHOoNnH-8-oH (I-
60)

[00337] VYkasaHHOe B 3aronoBke COEAUHEHUE CUHTE3MPOBANM aHanornyHblM obpasom, kak I-
59, sameHsa (R)-6-xnop-2-((1-meTunnupponugmnH-3-mn)okcn)nupummgnH-4-ammHom (INT-28)
(pau)-6-xnop-2-((1-meTnnnunepuanH-3-nn)oKCn)MMPUMMNLNH-4-amMuH, c nony4yeHnem
coeguHenus 1-60 (10,0 mr, 7%) B BuAe GneaHo-xenToro Teepaoro Bewecrsa. 'H AMP (400 My,
AMCO-ds): 6 1,19 (d, J= 6,5 'y, 3H), 2,27 (s, 3H), 2,32-2,36 (m, 2H), 2,66-2,68 (m, 3H), 2,83-
2,87 (m, 1H), 3,45 (br s, 2H), 3,60 (br s, 1H), 5,34 (br s, 1H), 6,98 (br s, 1H), 7,72-7,74 (m, 1H),
7,81(d, J= 8,8 'y, 1H), 7,91-7,97 (m, 2H), 8,06 (d, J= 8,9 'y, 1H), 9,14 (d, J= 9,3 'y, 1H), 10,7
(br s, 1H). MS m/z (M+H): 510,4.

Mpumep 43
o
e \/\O
&,
HZNJ\ACI

Pd,(dba)s, Xantphos, Cs,CO4

1,4-1H0KCaH

INT-5 S5-4 1-67
CuHres (R)-3-((6-xnop-2-(2-MeTOKCU3ITOKCU)MMPUMUANH-4-urn)ammHo)-10-metun-
9,10,11,12-Ttetparngpo-8H-[1,4]anasennto[5',6':4,5]tneno[3,2-f]lxuHonunH-8-oHa (1-67)

[00338] VYkasaHHOe B 3aronoBke COEfMHEHME CUHTE3MPOBAanM aHanorndyHblM ob6pasom, kak |-
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59, 3ameHss 2-xnop-6-(2-meTokcnaToken)nupumunanH-4-ammHom (S5-4) (pay)-6-xnop-2-((1-
MeTUNNUNE PUANH-3-UN)OKCU)NUPUMUANH-4-aMUH, C nonyyeHnem coegnHerns 1-67 (25 mr, 18%)
B BuAeE xentoro Teepgoro sewecrea. 'H AMP (400 MI'y, AMCO-de): 6 1,19 (d, J=6,6 [y, 3H),
3,34 (s, 3H), 3,45 (br s, 2H), 3,60 (br s, 1H), 3,68 (t, J=4,4 'y, 2H), 4,44 (t, J=4,4 [y, 2H), 6,98
(br s, 1H), 7,79-7,82 (m, 2H), 7,97-7,98 (m, 2H), 8,06 (d, J=8,8 'y, 1H), 9,14 (d, J=9,3 'y, 1H),
10,73 (br s, 1H). MS m/z (M+H): 485,4.

Mpumep 44
\N/ﬁ
K/N\/\O
)
o A
N Y/ NH Pd,(dba),, Xantphos, Cs,CO3
Br | F HN\/"O 1,4-(inokcan
INT-5 INT-46 1-66

CuHres (R)-3-((6-xnop-2-(2-(4-meTunnunepasmnH-1-mn)aTokC)NMpMMmnanH-4-nrn)ammHo)-10-
metun-9,10,11,12-rerparngpo-8H-[1,4]lanaszenuHo[5',6':4,5]tneHo[3,2-f]xnHonnH-8-oHa
(1-66)

[00339] VYkasaHHOEe B 3aronoBKke COEWHEHMNE CUHTE3MPOBanu aHanornyHblM obpasom, Kak |-
59, 3zameHsaa 6-xnop-2-(2-(4-meTmnnunepasunn-1-nn)atoken)nupumnamnH-4-ammHom (INT-29) 6-
xnop-2-(2-(4-metnnnunepasun-1-nn)sTokCN)NMPUMUANH-4-aMH, C NonyvyeHnem coeguHeHns |-
66 (10 mr, 4,1%) B BUAE cBeTNO-xenToro TBepaoro eewecrea. 'H AMP (400 My, AMCO-ds): &
1,19 (d, J= 6,7 Iy, 3H), 1,88 (s, 1H), 2,13 (s, 3H), 2,30 (br s, 4H), 2,50 (br s, 4H), 2,67-2,70 (t,
J=5,7 'y, 2H), 3,45 (br s, 2H), 3,60 (br s, 1H), 4,41-4,43 (t, J= 5,6 'y, 2H), 7,80-7,91 (br m, 3H),
7,98 (d, J=3,7 "y, 1H), 8,06 (d, J = 8,9 'y, 1H), 9,13 (d, J = 9,3 'y, 1H), 10,72 (br s, 1H). MS
m/z (M+H): 553,1.
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Mpumep 45
\N/ﬁ
N
\/\O
s O /ﬁj\ cl
(" o
B N| P HN\/,,/, Pdy(dba)s, Xantphos, Cs,CO5 K/N\/\O N//kH
1,4-1HOKCAH
INT-5 INT-46 1-61

Cunre3s (R)-3-((4-xnop-6-(2-(4-meTunnunepasuH-1-ur)3ToKCU)MMPUMUANH-2-Ur)aMUHO)-10-
metun-9,10,11,12-rerparngpo-8H-[1,4]anasenunHo[5',6':4,5]tneHo[3,2-f]JxuHonunH-8-oHa
(1-61)

[00340] VYkasaHHOe B 3aronoBke COEAUHEHUE CUHTE3MPOBANM aHanornyHblM obpasom, kak I-
59, 3ameHas 6-xnop-2-(2-(4-meTunnunepasuH-1-un)aTokcn)nupumMmngnn-4-ammHom (INT-46)
(pau)-6-xnop-2-((1-meTnnnunepuanH-3-nn)oKCu)MMPMMnNLNH-4-amMuH, c nony4yeHnem
coegunHenus 1-61 (14 mr, 14,6%) B BUAE CBETNO-XenToro TBepgoro sewecrea. 'H AMP (400 MIy,
AMCO-ds): 61,19 (d, J= 6,6 'y, 3H), 2,11 (s, 3H), 2,27 (br s, 4H), 2,49 (br s, 4H), 2,67-2,70 (t, J
= 5,6 'y, 2H), 3,45 (br s, 2H), 3,60 (br s, 1H), 4,49-4,52 (t, J = 5,6 'y, 2H), 6,54 (s, 1H), 7,01 (br
s, 1H), 7,76 (d, J=8,8 'y, 1H), 7,97 (d, J= 3,2 'y, 1H), 8,04 (d, J=8,9 Iy, 1H), 8,39 (d, J=9,2
Iy, 1H), 9,15 (d, J = 9,3 "y, 1H), 10,39 (br s, 1H). MS m/z (M+H): 553,2.

Mpumep 46
o)
- \/\O
N™X
A~
s 0 N7 N7
y/ Pd,(dba);, Xantphos, Cs,CO3
N NH
I i
Br F HN\)"'/ 1,4-mnokcan
INT-5 INT-45 1-69
CuHres (R)-3-((4-xnop-6-(2-MeTOKCUITOKCU)MMPUMMANH-2-UIT)aMUHO)-10-meTun-

9,10,11,12-teTrparngpo-8H-[1,4]anasennto[5',6':4,5]tnenHo[3,2-f]lxuHonunH-8-oHa (1-69)
[00341] VYkasaHHOe B 3aronoBke COEfMHEHME CUHTE3MPOBAanu aHanorndyHblM obpasom, kak |-

59, 3ameHaAa 4-xnop-6-(2-meTokcnaToken)nupumnamnH-2-ammHom (INT-45) (pay)-6-xnop-2-((1-
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MeTUNNUNe puanNH-3-nn)oKCN)NUPUMUANH-4-aMmuH, C nonyyeHnem coeaguHeHmns 1-69 (8,0 mr, 12%)
B BuAe xentoro Teepgoro sewecrea. 'H AMP (400 MI'y, AMCO-de): 6 1,19 (d, J=6,7 [y, 3H),
3,30 (s, 3H), 3,45 (s, 2H), 3,59-3,60 (br m, 1H), 3,70 (t, J=4,5 'y, 2H), 4,52 (t, J=4,3 I'y, 2H), 6,57
(s, 1H), 7,00 (br s, 1H), 7,76 (d, J=8,9 'y, 1H), 7,96 (br s, 1H), 8,03 (d, J=8,9 'y, 1H), 8,40 (d,
J=9,3 'y, 1H), 9,15 (d, J=9,4 'y, 1H), 10,41 (br s, 1H). MS m/z (M+H): 485,1.

Mpumep 47
NH,
/Oj(k\N cl
s O ©
/ Pd,(dba)s, Xantphos, Cs,CO;
N NH
Br I Z HN\/"'/ 1,4-THOKCaH
INT-5 S6-5 1-70

CuHTes (R)-meTun-4-xnop-6-((10-meTun-8-okco-9,10,11,12-trerparngpo-8H-

[1,4]anasenuHol[5',6':4,5]TueHo[3,2-f]xnHONNH-3-un)ammHoO ) nupMMmManH-2-kap6okcunara (I-
70)

[00342] VYkasaHHOe B 3aronoBKe COEAWHEHME CUHTE3MPOBAanu aHanornyHbiM obpasom, Kak |-
59, 3ameHss MeTun-4-aMmuHo-6-xnopnupummnanH-2-kapbokcunartom (S6-5) (pau)-6-xnop-2-((1-
MEeTUNNUNE PUANH-3-UN)OKCN)NUPUMUANH-4-aMWH, C nonydyeHnem coeagunHeHnsa 1-70 (10,0 wr,
11%) B BUge GneaHo-xenTtoro TBepgoro sewecrtsa. 'H AMP (400 My, AMCO-de): 8 1,19 (d, J=
6,7 'y, 3H), 3,45 (br s, 2H), 3,60 (br s, 1H), 3,92 (s, 3H), 6,98 (br s, 1H), 7,80 (br s, 1H), 7,87 (d,
J=8,9 'y, 1H), 7,98 (br s, 1H), 8,08 (d, J= 8,9 'y, 1H), 8,67 (br s, 1H), 9,14 (d, J= 9,2 'y, 1H),
11,23 (br s, 1H). MS m/z (M+H): 469,0.
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Mpumep 48
NH,
|
H\N F
O
s O E
Pd,(dba)s, Xantphos, Cs,CO
\ Vs NH 2(dba)s, Xantphos, Cs; 3= NHj
Br I Z HN\)'",, 1,4-1HOKCaH H\N/ N
H
O
INT-5 S7-8 1-74
CuHTe3s (R)-3-((6-cbTOPp-2-(NUNepmnanH-1-unmeTun)nupuMmmnanH-4-un)ammHo)-10-metTun-

9,10,11,12-teTparngpo-8H-[1,4]anasenunnHo[5',6':4,5]TneHo[3,2-fIxuHonunH-8-oHa (I-74)
[00343] VYkasaHHOe B 3aronoBke COEAUHEHUE CUHTE3MPOBANM aHanornyHblM obpasom, kak I-
59, 3ameHaa 6-dpTop-2-(nunepunaunn-1-unmetTnn)nnpuMnanH-4-ammHom (S7-8) (pauy)-6-xnop-2-
((1-meTunnunepuguH-3-nn)okCN) NUPUMUANH-4-aMnH, ¢ nonyyeHnem coeauHeHus |-74 (44 wr,
29%) B BUAE xenToro TBepaoro sewecrea. 'H AMP (400 My, AMCO-ds): 6 1,18 (d, J= 6,8 [y,
3H), 1,38 (m, 2H), 1,51 (m, 4H), 2,45-2,48 (m, 4H), 3,44 (m, 2H), 3,52 (s, 2H), 3,59 (m, 1H), 6,96
(m, 1H), 7,71 (d, J= 8,8 I'y, 1H), 7,87 (d, J= 8,8 'y, 1H), 7,96 (m, 1H), 8,03-8,05 (m, 2H), 9,08 (d,
J=9,2 'y, 1H), 10,89 (br s, 1H). MS m/z (M+H): 492 4.

Mpumep 49
NH,
SNTY N7 |
s k/N\)\\N F
N / H Pd,(dba);, Xantphos, Cs,CO3

Br ‘4 1,4-nmoxcan [Nj
N
|

INT-56 INT-30 I-73
Cunresz (R)-3-((6-cbTOp-2-((4-MeTuUnNnunepasuH-1-un)metun)nupmmnanH-4-mn)ammHo)-10-

metun-9,10,11,12-rerparnapo-8H-[1,4]anasenunHo[5',6':4,5]tneHo[3,2-f]xuHonnH-8-oH (I-73)
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[00344] VYkasaHHOe B 3aronoBke COEAMHEHNEe CUHTE3NpPOoBany aHanormyHblM obpasom, kak |-
59, sameHss 6-cpTop-2-((4-meTunnunepasnH-1-un)metun)nupumugnH-4-ammHom (INT-30) (pay)-
6-xnop-2-((1-meTmnnnnepnaunH-3-mnn)okCn)MMpUMnNNH-4-amuH, ¢ nonyvyeHnem coegunHeHns I-73
(40 mr, 39%) B BuAae xenToro TBepaoro sewectea. 'H AMP (400 MI'y, AMCO-ds): 6 1,18 (d, J=
6,8 'y, 3H), 2,14 (s, 3H), 2,32-2,40 (m, 4H), 2,52-2,58 (m, 4H), 3,44 (m, 2H), 3,55 (s, 2H), 3,59-
3,65 (m, 1H), 6,96 (m, 1H), 7,72 (d, J= 9,2 'y, 1H), 7,87 (d, J= 8,8 'y, 1H), 7,97 (m, 1H), 8,03-
8,05 (m, 2H), 9,09 (d, J= 9,6 'y, 1H), 10,89 (br s, 1H). MS m/z (M+H): 507,5.

Mpumep 50
Cl

NJ\N

A~k

N™ "NH,
_N
Pd.dbas, K,CO3, DavePhos

1,4-1HOKCaH

INT-56 INT-31 1-10

Cunres (R)-3-((4-xnop-6-(4-meTnnnunepasunn-1-un)-1,3,5-tpuasmH-2-un)ammHo)-10-metun-
9,10,11,12-teTrparngpo-8H-[1,4]anasennHo[5',6':4,5]tueno[3,2-f]lxuHonuH-8-oHa (1-10)
[00345] B 10 mn kpyrnoaoHHown kon6e 6bin (R)-3-6pom-10-metnn-9,10,11,12-teTparngpo-8H-
[1,4]anasenuHo[5',6"4,51tneno[3,2-fixnHonun-8-oH (INT-31) (0,03 r, 0,083 mmonb), 4-xnop-6-(4-
meTunnunepasnH-1-un)-1,3,5-tpnasmn-2-ammu (0,019 r, 0,083 mmonb, AN CUHTE3a CMOTpU
pasaen «CUHTE3 NPOMEXYTOUHbIX coeguHeHnn») n KoCOs (0,034 1, 0,248 mmonb) B 1,4-anoKcaHe
(5 mn) ¢ nonyyeHnem xenton cycneHsmn. Pdzx(dba)s (7,58 wr, 8,28 mkmonb) 1 gobasnsanu 2'-
(anyuknorekcundgocdnHo)-N,N-aumeTtun-[1,1'-6ucdenun]-2-ammH  (DavePhos 6,52 wr, 0,017
MMOb) U PEAKLUMOHHYIO CMECb KUNSATWUNM C 0OpaTHbIM XONOAWMBHUKOM B aTMocdepe asoTa B
TeyeHne 4 vyacoB. PeakUMOHHYIO CMEeCb 3aTem oxnaxganu, ounbTpoBann 4epes KOTOPKYH
nNpobky N3 cunmkarens n KOHUeHTpupoBanu. [Mony4yeHHbIN OCTaTOK NOBTOPHO pacTBOPSANM B 1 mn
AMCO 1 ounwanu ¢ nomowbio BOXKX ¢ obpaweHHon cason ¢ 95%-5% H.O (coaepxawen 0,5%
TFA 06./06.)/ayeToHuTpnn, ¢ nonyyeHmem coeguHeHns 1-10 (0,0027 r, 5,29 mkmonb, 6,39 %
BbIxoa). MS: m/z 510,1(M+H), 507,7(M-H).

Mpumep 51
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Cl
Z "N
I
\NJ\NHZ
S Pd,dbaz, K;,CO3, DavePhos
\ 7/ \H -
Br l = HN\)‘"’/ 1,4-dioxane
INT-5 1-13
CuHres (R)-3-((4-xnopnupumuaunH-2-un)ammuHo)-10-metun-9,10,11,12-rerparnapo-8H-

[1,4]anasenunHo[5',6':4,5]TneHo[3,2-f]JxuHonuH-8-oHa (1-13)

[00346] VYkasaHHOe B 3aronoBke COEMHEHME CUHTE3MpPOBanu aHanorndHbiM obpasom, kak |-
10, 3ameHsia 4-xnopnMpUMULUH-2-aMmuHOM 4-xnop-6-(4-metunnunepasuH-1-mn)-1,3,5-TpmasmH-
2-amuH, ¢ nonyyeHnem coeauHeHus 1-13 (0,0018 r, 4,38 mkmonb, 5,29 % BbIxog). MS: m/z
410,2(M+H).

Mpumep 52
| NN
I
N~ N )\)\ F
H F
szdba3, CS2CO3, SPhos N*
> k\ I
N
1,4-1mokcan
/N ~N
S$1-12 INT-32 1-33
CuHres (R)-3-((2-(anmeTnnamumHo)atun)(6-cpropnupummnamnH-4-un)ammHo)-10-metmn-

9,10,11,12-TteTrparngpo-8H-[1,4]anasennHo[5',6':4,5]tuenHo[3,2-f]lxuHonuH-8-oHa (1-33)

[00347] B 10 mn mukposonHoou Buane Pdx(dba)s (7,20 mr, 7,87 mkmonb), kapboHaT uesus
(0,051 r, 0,157 mmonb), auuyuknorekcun(2',6'-aumsonponokcu-[1,1'-6ucperHnn]-2-nn)cdochuH
(SPhos, 7,34 wmr, 0,016 mmonsb), N'-(6-cbTopnnpummnant-4-nn)-N2,N2-gumetunatan-1,2-guammH
(INT-32) (0,017 r, 0,094 wmmonb) un (R)-3-xnop-10-meTnn-9,10,11,12-teTparngpo-8H-
[1,4]anasenuHo[5',6"4,51tneno[3,2-flxnHonunn-8-oH (81-12) (0,025 r, 0,079 mmonb) pacreopsanu
B 5 mn cyxoro 1,4-pnokcaHa. PeakunOHHYO CMeCb nomellanu noj Bakyym, obpabaTtbiBanu
YyNbTPAa3BYKOM M CHOBA HAMOMHANN a30TOM. PeakUnoHHyo cmech obnyyany B MUKPOBONTHOBOM

peakTope Biotage Explorer npn 130 °C B TeuyeHne 3 yacoB. PeakLMOHHYO CMECb OXnaxkzanw,
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dhnnbTpoBann n koHUeHTpnpoeanu gocyxa. Ocratok nosTopHo pactesopsanu 8 AMCO n ounwann

¢ nomowpbo BOXX ¢ obpaweHHon ason ¢ 95%-5% HO (cogepxawen 0,5% TFA

06./06.)/ayeToHnTpUN, ¢ NnonyyeHnem coeguHeruns 1-33 (0,0066 r, 0,014 mmoneb, 18,02 % BbIxo4).
H AMP (400 MI'y, AMCO-de): d 1,18 (d, 3H), 2,99 (s, 6H), 3,48 (m, 6H), 3,60 (m, 2H), 4,61 (m,
2H), 7,17 (, 1H), 7,85 (d, 1H), 7,96 (d, 1H), 7,18 (m, 2H), 8,61 (s, 1H), 9,24 (d, 1H), 9,58 (br s,
1H).

Mpumep 53
N4\|N
Lo A,
H F
szdbag, 032003, SPhos N 2
- |
N
1,4-OHOKCaH
$1-12 INT-33 1-36
CuHres (R)-3-((6-cbTOopnupmmuanH-4-un)(2-metokcnatun)ammHo)-10-merun-9,10,11,12-

Terparngpo-8H-[1,4]anasennHo[5',6':4,5]TneHo[3,2-f]JxmHonunH-8-oHa (1-36)

[00348] VYkasaHHOe B 3aronoBKe COEAWHEHME CUHTE3MPOBAanu aHanornyHbiM obpasom, Kak |-
33, 3amMeHss 6-dbT1op-N-(2-MeTOKCNITUN) NINPUMUA NH-4-aMNHOM (INT-33) N1-(6-
dTopnpnmuann-4-nn)-N2,N2-gumetnnatan-1,2-gnammH, ¢ nonyvyeHnem coeanHeHns 1-36
(0,0019g, 4,20 mkmonb, 3,34 % Bbixoa). MS: m/z 453,0(M+H), 450,8(M-H).

Mpumep 54

.
A

60% NaHB AnCIEpCHOHHOM Maciie

F
- A

N“ °N

60°C - 0°C or 50°C PN

INT-6 1-52
CuHres (R)-3-((2-cbTopnupmummnaunH-4-un)okcun)-10-metnn-9,10,11,12-rerparngpo-8H-

[1,4]anasenunHo[5',6':4,5]TneHo[3,2-f]lxuHonuH-8-oHa (1-52)
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[00349] B 20 M Bnane (R)-3-rngpokcmn-10-metnn-9,10,11,12-teTparngpo-8H-
[1,4]anasenuHo[5',6"4,51tneno[3,2-flxnHonnn-8-on  (INT-6) (0,072 r, 0,241  mmonb)
cycneHguposann B 3 mn cyxoro OM®A. Mmapug HaTtpusa (60% no macce. B AUCNEPCUOHHOM
macne, 9,62 mr, 0,241 mmonb) 4o06aBnanmu 1 peakyMoHHYIo cMmeck Harpesanu 40 90 °C. McxogHoe
BELLECTBO MeAIEHHO NEPEXOANo B pacTBOP NO Mepe BbICBOOOXAEHNSA ra3a 1 LBeT CTaHOBWNCSA
TEMHO AHTapHbiM. Yepe3 10 MWH HarpeBaHWs peakuMOHHY0 cmecb oxnaxganu jo 0 °C wu
fobaenann no kannam 2,4-aucpropnupnmuanH (0,028 r, 0,241 mmonb). PeakuymoHHyo cmech
nepemewmBany npy KOMHaTHON TemnepaTtype unu Harpesanu o 50 °C. lMocne 3aBepLleHns
peakyMoHHYo cMecb racunun HacbiweHHbiM NH4Cl (BOAgH.) 1 BbinMBanu B BoAy. PeakuynoHHyto
CMEeCb 3KCTparMpoBanu Tpu pasa C AUXIIOPMETAHOM, U OPraHN4Yeckme 3KCTPaKTbl 0OObEANHANMN,
CyLUMnN Hag cynbdaTtoM HaTpusi U KOHLUEHTPMPOBaNu Noj BakyyMoM. [MONyuYeHHbIn OCTaTok
nosTopHo pacteopsanu B AMCO un ounwanu ¢ nomowbto BOXX ¢ obpaieHHon chason ¢ 95%-
5% H,0 (coaepxawen 0,5% TFA 06./06.)/aueToHnTpnn, ¢ nonyyeHnem coeamnHeHuns 1-562 (0,036
r, 0,091 mmone, 37,9 % Bbixog). MS: m/z 395,9(M+H), 393,7(M-H). '"H AMP (400 MI'y, AMCO-
de): © 1,17 (d, 3H), 3,43 (m, 2H), 3,59 (m, 1H), 5,72 (s, 1H), 7,14 (t, 1H) 7,39 (m,1H), 7,64 (d, 1H),
7,84 (d, 1H), 8,15 (m, 2H), 8,77 (m, 1H), 9,36 (d, 1H).

Cl
N
)I\ Z
N™ ~Cl
60% NaHg mgucnepcronHOM Mace Cl
- N |

NS

Mpumep 55

60°C - 0°C

INT-6 1-58

Cunres (R)-3-((6-xnop-2-meTunnupumuanH-4-un)okcm)-10-metun-9,10,11,12-rerparngpo-
8H-[1,4]anaszenunHo[5',6':4,5]tneHo[3,2-f]lxuHonuH-8-oHa (I-58)

[00350] VYkasaHHOe B 3aronoBke COEfMHEHME CUHTE3MPOBanu aHanorndyHblM obpasom, kak |-
52, 3ameHsan 4,6-guxnop-2-mMeTMnnUPUMUANHOM 2 4-ANPTOPNNPUMUANH, C NOSNyYEHNEM
coeaunHeruns 1-58 (0,005 r, 0,01 mmonb, 16,9% Bbixog). MS: m/z 425,9(M+H), 423,6(M-H). 'H
AMP (400 MI'y, OMCO-de): © 1,42 (d, 3H), 3,59 (m, 1H), 3,75 (d, 1H), 3,84 (m, 1H), 5,36 (br s,
1H), 7,07 (br s, 1H), 7,13 (s, 1H), 7,26 (s, 1H), 7,36 (d, 1H), 7,92 (d, 2H), 7,99 (d, 1H) 9,00 (d,
1H).
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Mpumep 56

INT-6 1-57

CuHres (R)-3-((6-xnop-2-(MeTOoKCUMeTUN)NUpUMNAUH-4-un)okcun)-10-metnn-9,10,11,12-

TeTparnapo-8H-[1,4]amasenunHo[5',6':4,5]tueHo[3,2-f]xnuHonuH-8-oHa (1-57)

[00351] VYkasaHHOe B 3aronoBke COEAUHEHUE CUHTE3MPOBANM aHanornyHblM obpasom, kak I-
52, 3ameHsaAs  4,6-anxnop-2-(METOKCUMETUNM)NMNPUMUANHOM  2,4-AndDTOPNUPUMUANH, C
nonyyeHnem coeguHeHus 1-57 (0,025 r, 0,055 mmonb, 11 % BbIxoa) MS: m/z 455,8(M+H),
453,6(M-H). 'H AMP (400 MI'y, AMCO-ds): & 1,18 (d, 3H), 3,27 (s, 3H), 3,61 (m, 3H), 4,42 (s,
2H), 7,15 (br s, 1H), 7,55 (s, 1H), 7,60 (d, 1H), 7,83 (d, 1H), 8,16 (m, 2H), 9,35 (d, 1H).

Mpumep 57
C

ﬁ“
N

/

60% NaHB AHCICPCHOHHOM MacJie )\N N NH
- I I A
N HN “,
JIM®A wm DMA *)\o =

INT-6 I-55
CuHres (R)-3-((6-xnopnupasuH-2-un)okcun)-10-metnn-9,10,11,12-rerparngpo-8H-
[1,4]anasenunHo[5',6':4,5]TneHo[3,2-f]JxnHonunH-8-oH (1-55)
[00352] VYkasaHHOe B 3aronoBke COEfWHEHME CUHTE3MPOBAanM aHanornyHblM ob6pasom, Kak |-
52, 3ameHsa 2,6-gnxnopnupasvHom 2,4-udTOPNUPUMUANH, C nonydyeHnem coeguHeHus 1-55
(2,4 wr, 4,51 mkmonb, 9,01 % Bbixoa) B BUAE xenTtoro TBepaoro sewecrasa. KXMC m/z: 411,8
[M+H].

Mpumep 58
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Cl
N
L.
N Cl Cl
60% NaH&e aucnepcrnoHHOM Macne NZ
- k\ I
JIM®OA um DMA N
INT-6 1-56
CuHres (R)-3-((6-xnopnupumuauH-4-un)okcu)-10-metnn-9,10,11,12-rerparnapo-8H-

[1,4]amasenunHo[5',6':4,5]TneHo[3,2-f]JxuHonuH-8-oHa (1-56)

[00353] VYkasaHHOe B 3aronoBke COEMHEHME CUHTE3MPOBanu aHanorndyHbiM obpasom, kak |-
52, 3ameHss 4,6-4uxnopnnpuMnanHom 2,4-aupTopnmpuMmnguH, C nonyvyeHnem coeguHerns 1-56.
MS m/z: 411,8 [M+H]. "H-NMR (400 MI'y, CDCls): 6 9,02 (d, 1H), 8,65 (s, 1H), 8,04-7,92 (m, 2H),
7,39 (d, 1H), 7,30 (s, 1H), 3,86 (m, 1H), 3,80-3,72 (m, 1H), 3,60 (m, 1H), 1,44 (d, 3H).

Mpumep 59
Cl

A

Cl

INT-6 I-53

CuHres (R)-3-((2-xnopnupumuauH-4-un)okcu)-10-metnn-9,10,11,12-rerparngpo-8H-
[1,4]anasenunHo[5',6':4,5]TneHo[3,2-f]lxuHonuH-8-oHa (1-53)

[00354] VYkasaHHOe B 3aronoBke COefWHEHME CUHTE3MPOBAanu aHanorndyHblM obpasom, Kak |-
52, 3ameHnAn 2,4-auxnopnnpumMngnHom 2,4-4nhTopnnpuMmnanH, ¢ nonyvyeHnem coeagmHeHns 1-53
(30 mr, 20%) B BMAe xenToro TBepaoro Bewecrsa. 'H AMP (400 My, AMCO-dg): d 1,20 (d,
J=6,6 'y, 3H), 3,46 (br s, 2H), 3,60 (br s, 1H), 7,10 (br s, 1H), 7,42 (d, J=5,6 'y, 1H), 7,61 (d,
J=9,0 'y, 1H), 7,84 (d, J=8,9 "y,1H), 8,04 (br s, 1H), 8,17 (d, J=8,8 'y, 1H), 8,74 (d, J=5,6 I'y,
1H), 9,37 (d, J=9,0 I'y, 1H). MS m/z (M+H): 412,3.

Mpumep 60
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INT-6 1-65
Cunres (R)-3-((6-cbTop-2-meTunnupumuanH-4-un)okcu)-10-metun-9,10,11,12-rerparngpo-
8H-[1,4]anasenunHo[5',6':4,5]tneHo[3,2-f]JxuHonuH-8-oHa (1-65)

[00355] VYkasaHHOe B 3aronoBke COEMHEHME CUHTE3MPOBanu aHanorndHbiM obpasom, kak |-
52, 3ameHaAs 4,6-gudTOpP-2-METUANNPUMULUHOM 2,4-ANPTOPNUPUMUANH, C NONYYEHNEM
coeauHeHus 1-65 B Buae TBepgoro Bewjectea.'H AMP (400 My, AMCO-d6): d 9,33 (d, 1H), 8,15
(m, 2H), 7,82 (m, 1H), 7,56 (d, 1H), 7,13 (br s, 1H), 7,03 (s, 1H), 3,58-3,43 (m, 3H), 2,40 (s, 3H),
1,17 (d, 3H). MS m/z: 409,9 (M+H).

Mpumep 61

|

ofo

)
CI)\ACI

60% NaH B }JI/IcnepcpIOHHOM:acne \ /CI
JIM®A wm DMA /O\ﬂ)\\N |
O
INT-6 1-71
CuHres (R)-meTun-4-xnop-6-((10-meTun-8-okco-9,10,11,12-rerparngpo-8H-

[1,4]avwa3enunHo[5',6':4,5]TneHo[3,2-f]xMHONNH-3-uN)okcn)NnupuMuamnH-2-kapookecunara (I-
71)

[00356] VYkasaHHOe B 3aronoBke COEfWHEHME CUHTE3MPOBAanu aHanorndyHblM ob6pasom, kak |-
52, 3ameHssni  MeTUn-4,6-a4NXNopnUPUMUANH-2-kapbokcunatom  2,4-4uhTOPnMpMMNGUH, C
nonyyeHnem coeanHerns I-71 (16 wr, 11,3%) B Buae xentoro Teepaoro sewecrea. 'H AMP (400
My, OMCO-ds): © 1,20 (d, J=6,6 Iy, 3H), 3,46 (br s, 2H), 3,61 (br s, 1H), 3,82 (s, 3H), 7,10 (br
s, 1H), 7,61 (d, J=9,1Hz, 1H), 7,82 (d, J=8,8 I'y, 1H), 7,86 (s, 1H), 8,05 (br s, 1H), 8,17 (d, J=8,9
ry, 1H), 9,37 (d, J=9,1 'y, 1H). MS m/z (M+H): 470,1.
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DIBAL-H

THF HO\)\\

I-71 1-68
Cunres  (R)-3-((6-xnop-2-(ruapokcumetun)nupummnauH-4-un)okeun)-10-metnn-9,10,11,12-
Tetrparnapo-8H-[1,4]anasennHo[5',6':4,5]tneHo[3,2-f]JxmHonunH-8-oHa (1-68)
[00357] K pactBopy (R)-metun-4-xnop-6-((10-metun-8-okco-9,10,11,12-TeTparngpo-8H-
[1,4]avasennHo[5',6".4,5]TneHo[3,2-f[xnHonunH-3-nn)oken)nnpnmmnamnH-2-kapdokcunara (I-71) (30
mr, 0,06 mmonb) B TeTparngpodypane (3,0 mn) ruapua gunsodbytunantommdng (1M) (72,6 wr,
0,50 mn, 0,5 mmonb) gobasnsanu npu 0 °C. Tony4YeHHYIO peakLUMoOHHY0 CMeCb NepemMeLlumBany
npu KOMHATHOW TemnepaTtype B TeyeHune 2 4. [ocne 3aBepLueHns peakUMoHHY CMEeChb racumnm
HaCbILWEHHbIM pacTBOPOM xnopuaa ammoHus (5 mn) n akcTparnposanu atunagetatom (2 x 15
mn). OpraHuyeckuin cnoin npombiBanu (2 x 10 mn) BOAOW C MOCMNEAYOLWMUM NPOMbIBAHUEM
conesbiM pactBopom (1 x 10 mn). OpraHnyecknin cnon cywmnu Hag 6e3BoAHbIM CyrnbdaToM
HaTpus 1 KOHLEHTPUPOBANN NPY NOHMKEHHOM aBneHnn. HeoumLeHHbIn NPOAYKT ouunwanm ¢
nomoLlpto npenapatueHon TCX ¢ nonyyeHuem coeanHeHus 1-68 (6,0 mr, 18%) B BUAE XENTOro
TBepaoro Bewectea. '"H AMP (400 My, AMCO-dg): 8 1,19 (d, J=6,6 'y, 3H), 3,46 (br s, 2H), 3,60
(br s, 1H), 4,43 (d, J=6,6 'y, 2H), 5,34 (t, J=6,2 'y, 1H), 7,09 (br s, 1H), 7,44 (s, 1H), 7,57 (d,
J=9,0 'y, 1H), 7,82 (d, J=8,9 "y, 1H), 8,04 (br s, 1H), 8,15 (d, J=8,8 'y, 1H), 9,35 (d, J=9,1 I'y,
1H). MS m/z (M+H): 442 4.

Mpumep 63

Cl
N N
AL

C/\INCI
Cl

60% NaH B AuCIEpCHOHHOM Maciie NZN
> I

IM®A nm DMA @.J\\NJ\
INT-6 INT-34 1-62

CuHres (R)-3-((4-xnop-6-(nupponunaun-1-un)-1,3,5-rpnasuH-2-un)okcun)-10-metun-
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9,10,11,12-Ttetparngpo-8H-[1,4]anasennto[5',6':4,5]tneHo[3,2-f]lxuHonunH-8-oHa (1-62)
[00358] VYkasaHHOe B 3aronoBke COEfMHEHME CUHTE3MPOBAanu aHanorndHeiM obpasom, kak |-
52, 3ameHsd 2,4-pnxnop-6-(nupponungunn-1-nn)-1,3,5-TpuasmHom (INT-34) 2,4-
ANTOPNUPUMUANH, C NONyYEeHNEM coeanHeHus 1-62. MS: m/z: 481,9 [M+1]. "H-NMR (400 My,
CDCls): © 8,98 (d, 1H), 7,99-7,88 (m, 2H), 7,32 (d, 1H), 6,12 (s, 1H), 5,28 (t, 1H), 3,87-3,79 (m,
1H), 3,76-3,69 (m, 1H), 3,63 (t, 2H), 3,60-3,52 (m, 1H), 3,44 (t, 2H), 2,02-1,89 (m, 4H), 1,40 (d,
3H).

Mpumep 64
cl
O
NN

JIM®A nmm DMA
(@)
INT-6 INT-35 1-63
CuHres (R)-3-((4-xnop-6-mopdonunHo-1,3,5-Tpnasun-2-un)okcu)-10-metun-9,10,11,12-

Terparngpo-8H-[1,4]anasennHo[5',6':4,5]tneHo[3,2-f]JxmHonunH-8-oHa (1-63)

[00359] VYkasaHHOe B 3aronoBKe COEfWHEHME CUHTE3MPOBanu aHanornyHbiM obpasom, Kak |-
52, sameHss 4-(4,6-guxnop-1,3,5-TpuasuH-2-un)mopdonnHom (INT-35) 2,4-auchtopnnpumngnH,
C nony4yeHnem coegunHenus 1-63. MS: m/z 497,9 [M+H]. '"H-NMR (400 MI'y, AMCO-d6): 6 9,33 (d,
1H), 8,20-8,13 (m, 2H), 7,87 (d, 1H), 7,62 (d, 1H), 7,15 (s, 1H), 3,80-3,70 (m, 3H), 3,68-3,62 (t,
2H), 3,59- 3,53 (m, 4H), 3,45 (m, 2H), 1,19 9d, 3H).

Mpumep 65
I
N”N
N)l\N/)\CI
Q cl S, R
60% NaH B AMCIEPCHOHHOM Maciie N)\N N Y NH

> I I HN._ -,
JIM®A wm DMA OJ\\NJ\O Z ~ 4
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INT-6 INT-36 1-64
CuHres (R)-3-((4-xnop-6-(nunepunanH-1-un)-1,3,5-tpnasmH-2-un)okcu)-10-meTun-
9,10,11,12-Tretparngpo-8H-[1,4]anasennHo[5',6':4,5]tneno[3,2-f]lxuHonunH-8-oHa (1-64)
[00360] VYkasaHHOe B 3aronoBke COEfWHEHME CUHTE3MPOBanu aHanorndHbiM obpasom, kak |-
52, 3ameHss 2,4-punxnop-6-(nunepuanH-1-un)-1,3,5-tpnasnHom (INT-36) 2,4-

ANDTOPNMPUMUAMH, C nonyvyeHnem coeguHeruns 1-64. MS: m/z: 495,8 [M+H].

Mpumep 66
Cl
NN

|
SN N/)\CI °
I cl S

PN 7 N

600/0 NaH B JUCNICPCHOHHOM MacJie
=SSsers
- HN-_ -,
JIM®A nm DMA \Iil SN0 ‘
INT-6 INT-37 1-75

CuHnres (R)-3-((4-xnop-6-(aumerunamuno)-1,3,5-rpnasmn-2-un)okcun)-10-metnn-9,10,11,12-
Terparngpo-8H-[1,4]anasennHo[5',6':4,5]tneHo[3,2-f]JxmHonunH-8-oHa (I-75)

[00361] VYkasaHHOe B 3aronoBKke COEfWHEHME CUHTE3MPOBAanu aHanorndyHblM obpasom, Kak |-
52, 3ameHsd 4 6-pnxnop-N,N-gumeTun-1,3,5-tpnasmH-2-ammHom (INT-37) 2,4-
ANTOPNMPUMUANH, C NonyvyeHnem coeauHerus I-75. MS: m/z 455,8 [M+H]. '"H-NMR (400 My,
AMCO-d6): 9,33 (d, 1H), 8,21-8,14 (m, 2H), 7,88 9d, 1H), 7,63 (d, 1H), 7,15 (s, 1H), 3,65-3,57
(m, 1H), 3,50-3,44 (m, 2H), 3,12 (s, 3HO, 2,96 (s, 3H), 1,19 9d, 3H).

Mpumep 67
Cl
)
~o P )
cl S
60% NaH B mucnepcronHOM Macie NJ\N N / NH
: | | HN_-,
JIM®A wm DMA \0)\\,\1 )\o Z -~ 2
INT-6 INT-38 1-76

CuHres (R)-3-((4-xnop-6-meTokcu-1,3,5-rpnasun-2-un)okem)-10-metun-9,10,11,12-
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Terparngpo-8H-[1,4]anasennHo[5',6':4,5]tneHo[3,2-f]JxmnHonunH-8-oHa (1-76)

[00362] VYkasaHHOe B 3aronoBke COEfMHEHME CUHTE3MPOBAanu aHanorndHbiM obpasom, kak |-
52, 3ameHsa 2,4-pguxnop-6-metokcu-1,3,5-tpnasmHom (INT-38) 2,4-audptopnnpumngunH, c
nonyyeHnem coeanHenns 1-76. MS: m/z 442,7 [M+H]."H-NMR (400 My, AMCO-d6): 6 9,38 (d,
1H), 8,24-8,14 (m, 2H), 7,92-7,87 (m, 1H), 7,71-7,66 (m, 1H), 7,17 (s, 1H), 3,96 (s, 3H), 3,66-3,56
(m, 1H), 3,50-3,40 (m, 2H), 1,19 (d, 3H).

Mpumep 68

Cl

NN

R N)l\N/)\CI

F>C/ cl %
60% NaH B mucnepcuoHHOM Macie N)\N N

g )\\ JI\ | HN\)"’/
JIM®A un DMA :>C/\l N“ O

INT-6 INT-39 1-77
CuHTes (R)-3-((4-xnop-6-(3,3-aucropnupponunamH-1-un)-1,3,5-rpnasmnH-2-un)okcun)-10-

metun-9,10,11,12-rerparngpo-8H-[1,4]anaszenunHo[5',6':4,5]tneHo[3,2-f]lxuHonunH-8-oH (I-77)
[00363] VYkasaHHOe B 3aronoBKe COefWHEHME CUHTE3MPOBAanM aHanornyHbiM o6pasom, Kak |-
52, 3amensas 2,4-guxnop-6-(3,3-andpropnupponugnn-1-un)-1,3,5-tpnasmHom (INT-39) 2 4-

ANDTOPNMPUMUANH, C nonyvyeHnem coeguHenuns I-77. MS: m/z 517,8 [M+H].

Mpumep 69
Cl
N“ N

R~ A A
FU N cl

60% NaH B aucnepcaorROM Macie

TIM®A wm DMA N
FF
INT-6 INT-40 1-78
CuHres (R)-3-((4-xnop-6-(3,3-aucbTopnunepmnann-1-un)-1,3,5-rpnasmH-2-un)okcun)-10-

metun-9,10,11,12-retrparngpo-8H-[1,4]anasenunHo[5',6':4,5]tneHo[3,2-f]lxuHonunH-8-ona (I-
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78)

[00364] VYkasaHHOe B 3aronoBke COEfMHEHME CUHTE3MPOBanu aHanorndyHblM obpasom, kak |-
52, 3ameHss 2,4-anxnop-6-(3,3-gudptopnunepugnt-1-un)-1,3,5-tpnasnHom  (INT-40) 2,4-
ANTOPNMPUMUANH, C Nony4YeHnem coeguHeHns I-78. MS: m/z 531,8 [M+H]. '"H-NMR (400 My,
AMCO-d6): 6 9,34 (dd, 1H), 8,20 (dd, 1H), 8,16 (d, 1H), 7,88 (dd, 1H), 7,66 (dd, 1H), 7,16 (s, 1H),
4,15 (t, 1H), 3,97 (t, 2H), 3,84 (1, 3H), 3,65 (m, 2H), 2,12 (m, 2H), 1,78-1,60 (m, 2H), 1,19 (d, 3H).

Mpumep 70
Cl
o
s, O N~ cl
N % NH 1. NaH, DMF, 55 °C, 14
HO o, 2. MW @ 110 °C 14 43 wum
INT-6 I-79

CuHTes (R)-3-((6-xnopnupuaasuH-4-un)okcu)-10-metun-9,10,11,12-retparnapo-8H-

[1,4]avwa3enunHo[5',6':4,5]TneHo[3,2-fIxMHONUH-8-0OH

[00365] B mukposonHoBon Buane NaH (26,7 mr, 0,668 mmonb) ao6aensnu k INT-6 (50 wmr,
0,167 mmonb) B AM®A (4 mn) 1 TpagnumnoHHbIM 06pasom Harpesanu npu 55 °C B TeueHne og4Horo
yaca. 3aTem peakunMoHHyto cMmeck oxnaxganu 4o 0 °C u gobasnsnu 3,5-guxnopnupuaasuH (49,8
mr, 0,334 mmonb) B 0,5 mn AM®A. Mony4yeHHyto cmeck obnyyanu npu 100 °C B TeueHne 1y 45
MUH. [locne 3aBeplUeHUs peakuynm HEOYNLLEHHYD CMeCb OYUWAany HEMOCPEACTBEHHO C
nomowpto npenapatneHon BOXX ¢ wucnonb3oBaHmem CH3CN/H20O (0,1% mypaBbuHON
KWCMOTbI) B KAYECTBE 3M0EHTOB, C nonyyeHnem 1-79 (15 mr, 0,036 mmonb, 21,80 % BbIxoa) B
Buae TBepgoro Bewectea. 'H AMP (400 MI'y, AMCO-d6): § 9,43 (s, 1H), 9,34 (d, 1H), 8,14-8,07
(m, 3H), 7,74 (d, 1H), 7,56 (d, 1H), 7,10 (br t, 1H), 3,44-3,30 (m, 3H, cnuTbin ¢ nukom JMCO-
H>0), 1,16 (d, 3H). MS m/z = 411,8 (M+1%).

Mpumep 71

!
A :

NaH 60%g aucnepcrorHOM Mace N7 |

JAM®A SN

INT-7 I1-54
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CuHres (R)-3-((6-cbTOopnupmumuanH-4-un)tno)-10-metnn-9,10,11,12-rerparngpo-8H-
[1,4]anasenunHo[5',6':4,5]TneHo[3,2-f]lxnHonuH-8-oH (1-54)

[00366] K cycneHsuun rugpuga Hatpus (22,83 mr, 0,9 mmons) B gumeTtundopmamuge (1,0 mn)
((R)-3-mepkanTto-10-meTunn-9,10,11,12-tetparngpo-8H-[1,4]anasenuHo[5',6":4,5]TneHol3,2-
flxuHonnn-8-oH (INT-7) (100 mr, 0,3 mmonb) n 4,6-gudpTopnupumnamnH (73,6 mr, 0,6 mmonb)
pobasnanu npu KOMHaTHOW TemnepaTtype. [MonyYyeHHy peakLyMoHHYD CMECb nepemeLunBanu
npu 90 °C B TeueHne 2 u. [Mocne 3aBepLUeHns peakynn pPeakLMOHHYHO CMECb racunm BOAOW U
akcTparnposanu 5% metaHonom B guxnopmeTane (3 x 5 mn). OpraHnyecknin Cron CyLunnn Hag
6e3B0AHbIM CynbdaToOM HaTPUS N KOHLEHTPUPOBAanNU Npy NOHWXEHHOM gasneHunn. [onyyeHHoe
HEeOoUULLEHHOE BELLECTBO OUMLLanu ¢ NOMOLLbIO npenapaTtneHon TCX ¢ nonyvyeHmem CoegnHeHns
I-54 (15 mr, 10%) B BUge xenToro TBepaoro sewecrea. 'H AMP (400 MMy, AMCO-ds): 6 1,19 (d,
J=6,7 'y, 3H), 3,46 (br s, 2H), 3,61 (br s, 1H), 7,11 (br s, 1H), 7,48 (s, 1H), 7,92-7,96 (m, 2H),
8,05 (br s, 1H), 8,20 (d, J=8,9 Iy, 1H), 8,78 (br s, 1H), 9,25 (d, J=9,0 Iy, 1H). MS: m/z
412,3(M+H).

Mpumep 72

L
|
S Cl)\N/ cl Cl

PN

NaH 60% B aucnepcHOHHOM Macle

NH > NZ°N
Hs HN\/,',,,, IM®O®A I\)l\s
INT-7 1-72
CuHres (R)-3-((2-xnopnupnmnaunH-4-un)tno)-10-metun-9,10,11,12-rerparnapo-8H-

[1,4]anasennHo[5',6':4,5]TneHo[3,2-f]lxuHonuH-8-oHa (1-72)

[00367] VYkasaHHOe B 3aronoBke COEWHEHMNE CUHTE3MPOBAanu aHanornyHblM obpasom, Kak |-
54, 3ameHnAn 2,4-anxnopnnpumMmngnHom 4,6-4npTopnnpuMmnanH, ¢ nonyvyeHnem coeagmHeHns 1-72
(25 mr, 18%) B BMAae xenToro TBepaoro sewecrsa. 'H AMP (400 My, AMCO-dg): d 1,19 (d,
J=6,6 'y, 3H), 3,45 (br m, 2H), 3,60 (br m, 1H), 7,12 (br s, 1H), 7,57 (d, J=5,4 I'y, 1H), 77,95-7,97
(m, 2H), 8,07 (br's, 1H), 8,21 (d, J=8,9 I'y, 1H), 8,53 (d, J=5,4 'y, 1H), 9,26 (d, J=8,9 'y, 1H). MS
m/z (M+H): 428,3.

Mpumep 73
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F
N7 ?
L S NH
Q N7 NH, / \)

S R AN :,/OH
/ \)NE'“/OH Pd:(dbals, Cs,C03, Xantphos N>\\>\ N, p
N HN 1,4-dioxane \s N
\ ' N H
Cl
INT-1 1-17
CuHres (S)-3-((6-cpTopnmpummnanH-4-un)ammHo)-10-(rmuapokcumeTun)-9,10,11,12-

Terparnapo-8H-[1,4]anasennHo[5',6':4,5]tneHo[3,2-f]JxnHonunuH-8-oxa (1-17)

[00368] K nepemewwmsaemomy pactsopy  (S)-3-xnop-10-(rmuapokcumeTtnn)-9,10,11,12-
TeTparnapo-8H-[1,4]anasennHo[5',6'":4,5]tneHo[3,2-flxnHonuH-8-oHa (INT-1) (50 mr, 0,15 monb)
6-propnupummamnH-4-ammna (33,9 mr, 0,3 mmoneb) B 1,4-guokcaHe (10 mn) gobasnsanu kapboHaT
uesns (146,42 mr, 0,45 Mmonb), U yKasaHHbIA PacTBOP AerasupoBanu aproHom B TeyeHune 10
MUH. K ykasaHHOMY Bbllle pacTtBopy pgobaensnum Xantphos (8,6 wmr, 0,015 mmonb)c
nocnegyowmm gobasneHnem Pdz(dba)s (14 mr, 0,015 mmonb) n pacteop gerasmpoBany CHOBa B
TeuyeHne 5 MuH aproHom u nepemewwmsanu npu 100 °C B TeueHue 16 u. lNMocne 3aBepLueHUs
negsHyto Boay (5 mn) m awmxnopmetaH (10 mn) poGaBnsanmM K peakuyMoHHOW CMeCcU W
nepemewmnsann B tedeHne 30 muH. OBpasoBanocb TBEPAOE BELLECTBO U cobupanu nyTem
hunbTPOBaHUA 1 NPOMbIBany Bogon (5 mn) ¢ nocnegywowmnm gobasneHnem metadon (5 mn), ¢
nonyuyeHnem coeguHenuns 1-17 (40 mr, 63% BbIX04) B BUAE KOPUYHEBOTO TBEPAOro BewecTea. 'H
AMP (400 MMy, AMCO-de): & 3,43-3,59 (m, 5H), 4,95 (t, J = 5y, 1H), 6,96 (t, J = 4,8 'y, 1H),
7,68 (d, J=9 Iy, 1H), 7,84 (s, 1H), 7,89 (d, J = 9 I'y, 1H), 8,05 (d, J = 9 I'y, 1H), 8,17 (s, 1H),
8,58 (s, 1H), 9,09 (d, J = 9 'y, 1H), 10,92 (s, 1H). MS m/z (M+H): 411,2.

Mpuwvep 74
o]
0 i
S . NN, . / Nt'II/OH
i' N\)Nﬂ,/OH Pd;(dba)s, Cs,COs, Xantphos N\):\\>\NN\ Y "
N\ ) 1,4-1nokcan =N" H
cl
INT-1 -2

CuHres (8)-3-((6-xnopnupummnanH-4-un)ammto)-10-(rmgpokcumermn)-9,10,11,12-
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Terparngpo-8H-[1,4]anasennHo[5',6':4,5]tneHo[3,2-f]JxnHonunH-8-oHa (1-22)

[00369] VYkasaHHOe B 3aronoBke COEfMHEHME CUHTE3MPOBAanu aHanorndHblM obpasom, kak |-
17, 3ameHas 6-xnopnMpUMUANH-4-aMUHOM  B-pTopnNUpUMUANH-4-aMuH, C  NONyYeHNEM
coeamnHeHuns 1-22 (20 mr) B Buge xenToro TBepaoro sewecrea. 'H AMP (400 My, AMCO-Ds): &:
3,43-3,59 (m, 5H), 4,95 (t, /=51y, 1H), 6,96 (t, J = 4,8 [y, 1H), 7,75 (d, J = 9 I'y, 1H), 7,82 (s,
1H), 7,85 (s, 1H), 8,06 (d, J = 9 I'y, 1H), 8,46 (br s, 1H), 8,63 (s, 1H), 9,10 (d, J = 9,3 Iy, 1H),
10,86 (s, 1H). MS m/z (M+H): 427,37.

Mpumep 75
O
s © cl S/
Cl NH
)\ / NH TFA, CF3;SO;H . NékN N \) on
NZ N N \) oH S | | _ HN "y
| | HN "y DCM N
AN N Z H
H H,N" Y0
Hl}l ()
PMB
INT-52 1-30
CuHres (S)-2-xnop-4-((10-(ruapokcumeTun)-8-okco-9,10,11,12-rerparngpo-8H-

[1,4]avwa3enunHo[5',6":4,5]TneHo[3,2-f]xMHONMNH-3-uN)amMuHo)nMpMmnauH-5-kapb6okcamumnga
(1-30)

[00370] K pactBopy (S)-2-xnop-4-((10-(rugpokcumeTnn)-8-okco-9,10,11,12-tetparngpo-8H-
[1,4]anasennHol[5',6":4,5]TneHo[3,2-fIXnHonnH-3-nn)ammnHo)-N-(4-MeTOKCMBEHINM) MTMPUMNANH-5-
kapbokcammaa (INT-52) (22 wmr, 0,04 mmonb) B auxnopmetaHe (2,0 mn) aobasnsanu
TpudTopykcycHyto  kucnoty (0,5 wmn, 0,04 mmonb) ¢ nocneaywwmm go6aBneHnem
TpucbTopMmeTaHcynboHoBon kucnotel (55,9 mr, 0,4 mmonb) npu O °C. T[MonyyeHHyto
pPeakUMOHHYI0 CMEChb MepemeluvBany npu KOMHaTHOW TemnepaTtype B TeuyeHue 1 4. locne
3aBEepLUEHNS PeaKUMOHHYIO CMECb KOHLEHTPMPOBANN NPU NOHWKEHHOM AaBNEHUN U COBMECTHO
neperoHanu ¢ gmxnopmetaHom (2 x 10 mn). Nony4yeHHOE HEOUYNLLLEHHOE BELLECTBO pasbasnsanu
HacCblILWEeHHBIM pacTBopoM OukapboHaTta HaTtpus (10 Mn) u nepemewnsanm B TeyeHne 10 MuH,
nocne yero obpasoBancs ocagok. Ocagok punbTpoBanu 1 NPOMbIBANU BOAOW C NOCNELYOLLMUM
foBGaBneHnem 2% meTaHona B AUXNOPMETAHE U CyLUMNK C nonyvyeHnem coegnHerns 1-30 (11 mr,
52%) B Buge kopuuHeBoro Teepgoro eewecrtea. 'H AMP (400 MI'y, AMCO-ds): 3,42-3,50 (m,
3H), 3,55-3,58 (m, 2H), 4,95 (br s, 1H), 7,04 (br s, 1H), 7,82 (d, J = 8,9 l'y, 1H), 7,85 (br s, 1H),
8,07-8,09 (m, 2H), 8,52 (s, 1H), 8,61 (d, J = 9,3 'y, 1H), 8,90 (s, 1H), 9,25 (d, J = 9,5 'y, 1H),
12,12 (s, 1H). MS m/z (M+H): 470,2.
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MNpumep 76
F s,
/
k\/NiN L HN -, NH
H
1-26

CuHnres (R)-10-(ammHomeTun)-3-((6-cpTopnupummnanH-4-un)ammHo)-9,10,11,12-rerparngpo-
8H-[1,4]anasenunHo[5',6':4,5]tneHo[3,2-f]JxuHonuH-8-oHa (S8-6, 1-26)

[00371] K nepemewwunsaemomy pacteopy (S)-mpem-6ytun-((3-((6-pTopnupmmmnamnH-4-
un)ammHo)-8-okco-9,10,11,12-tetparnapo-8H-[1,4]anasennHo[5',6".4,5]TneHo[3,2-flxnHonnH-10-
un)meTtun)kapbamara (S8-5) (16,0 mr, 0,03 mmonb) B guxnopmetaHe (2,0 mn) aobasnanu
TPUATOPYKCYCHYO KMcnoTy (1,1 M) npu KOMHATHOW Temnepatype. [MonyyYeHHyo peakynoHHYI0
CMeCb MnepemMeluvMBany npu KOMHaTHOW TemnepaTtype B TeueHne 1 4. [locne 3aBepLueHus
PeaKkLUMOHHYIO CMECb KOHLIEHTPUPOBANM NPW NOHMWXEHHOM JaBneHnn. HeouuleHHoe BeLecTBo
pactTupanu ¢ AU3TUNOBbIM 3PUPOM C MOoNydYeHnemM TpudTopaueTaTHon conun coeamHeHus 1-26
(14 mr) B BUge xentoro Teepgoro Bewecrea. 'H AMP (400 MMy, AMCO-dp): 6 2,81-2,88 (m, 1H),
2,97-3,02 (m, 1H), 3,78-3,80(m, 1H), 3,80-3,88 (m, 2H), 7,05 (br s, 1H), 7,72 (d, J = 9,3 'y, 1H),
7,83 (br s, 2H), 7,93 (d, J= 8,9 I'y, 1H), 8,07-8,10 (m, 2H), 8,17 (s, 1H), 8,59 (s, 1H), 9,07 (d, J =
9,1 'y, 1H), 10,94 (br s, 1H). MS m/z (M+H): 410,3.

Mpumep 77
cl
NTX
m p Cl
s O N” >NH,
N/
7/ “NH Pda(dba)s, Cs,CO;, Xantphos |, |
N » N
Cl | = HN ", —NHy 1,4-THOKCAH
INT-47 1-28

Cunres (R)-10-(amuHomeTun)-3-((6-xnopnupummnamnH-4-un)ammnHo)-9,10,11,12-rerparngpo-
8H-[1,4]anaszenunHo[5',6':4,5]tneHo[3,2-f]lxuHonuH-8-oHa (1-28)
[00372] VYkasaHHOe B 3aronoBke COEfMHEHME CUHTE3MPOBAanu aHanorndHblM ob6pasom, kak |-

17, 3ameHss  6-xnopnMpUMUAUH-4-amuHoM  B-pTopnupuMmuanH-4-ammHom un - (R)-10-
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(ammHomeTun)-3-xnop-9,10,11,12-teTparngpo-8H-[1,4]anasennHo[5',6":4,5]TneHo[3,2-
flxuHONNH-8-0HOM (INT-47) (S)-3-xnop-10-(ruapokcnmeTtn)-9,10,11,12-tetparngpo-8H-
[1,4]anasenuHo[5',6".4,51tneno[3,2-fixnHonunnH-8-oH (INT-1), ¢ nonyyeHnem coeauHeHus 1-28 B
BUAE opaHxesoro Teepgoro sewecrea. 'H AMP (400 MMy, AMCO-de): 6 2,79-2,80 (m, 1H), 2,98-
3,01 (m, 2H), 3,07-3,10 (m, 1H), 3,69-3,79 (m, 2H), 3,82-3,88 (m, 1H), 7,78-7,88 (m, 3H), 8,08-
8,10 (m, 2H), 8,45 (br s, 1H), 8,64 (s, 1H), 9,08 (d, J= 9,1 'y, 1H), 10,89 (br s, 1H). MS m/z (M+H):
426,3.

Mpumep 78

F
N7
L

N” NH,

Pd,(dba);, Cs,CO3, Xantphos

1,4~ tnokcan

INT-48 1-31
Cunres (S)-10-((ammeTunamuHo)metun)-3-((6-cbropnupummnanH-4-un)ammuno)-9,10,11,12-
Terparngpo-8H-[1,4]anasennHo[5',6':4,5]tneHo[3,2-f]JxmHonunH-8-oHa (1-31)
[00373] VYkasaHHOe B 3aronoBKke COefWHEHME CUHTE3MPOBAanu aHanornyHbiM obpasom, Kak |-
17, 3ameHsnsn (S)-3-xnop-10-((gumeTnnammHo)meTtun)-9,10,11,12-tetparngpo-8H-
[1,4]anasenuHo[5',6":4,51tneno[3,2-fixnHonunH-8-oHom (INT-48) (S)-3-xnop-10-(rngpokcnumeTn)-
9,10,11,12-TeTparngpo-8H-[1,4]anasennHo[5',6":4,5]TneHo[3,2-f[xnHonnH-8-0H (INT-1), c
nonyyeHnem coeguHeHus 1-31 (6,0 mr, 40%) B Buge xxenToro Teepaoro eewecraa. 'H AMP (400
My, OMCO-ds): 8 2,25 (s, 3H), 2,52-2,54 (m, 2H), 3,22-3,25 (m, 1H), 3,32-3,35 (m, 1H), 3,55-
3,60 (m, 1H), 7,14 (t, J= 5,6 'y, 1H), 7,70 (d, J= 9,2 'y, 1H), 7,89 (d, J= 8,8 'y, 1H), 8,19 (d, J=
8,8 'y, 1H), 8,23 (br s, 1H), 9,24 (d, J= 9,2 'y, 1H). MS m/z (M+H): 347 1.

F
NTX
U _

N” NH,

F
Pd,(dba);, Cs,CO3, Xantphos
., 1,4-AMOKCaH
HN ,/N\ k\N ”

Mpumep 79
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INT-50 1-35
CuHres (R)-3-((6-cbTOopnupumuanH-4-un)ammHo)-10-((metunammHo)metrmn)-9,10,11,12-
Terparngpo-8H-[1,4]anasennHo[5',6':4,5]tneHo[3,2-f]JxmHonunH-8-oHa (1-35)
[00374] VYkasaHHOe B 3aronoBke COEJMHEHME CUHTE3MpPOBanu aHanorndHbiM obpasom, kak |-
17, 3ameHsa (R)-3-xnop-10-((meTunammnno)metnn)-9,10,11,12-tetparngpo-8H-
[1,4]anasenuHo[5',6"4,5]tneno[3,2-fixnHonunH-8-oHom (INT-50) (S)-3-xnop-10-(rngpokcumeTn)-
9,10,11,12-teTtparngpo-8H-[1,4]anasennHo[5',6"4,5]TneHo[3,2-f[xnHonnH-8-oH (INT-1), c
nonyyeHnem coeamnHenns 1-35 (17 mr, 14%) B BUugE KOpMUYHEBOro TBepaoro Bewecrea. 'H AMP
(400 MlNu, AMCO-ds): © 2,26 (s, 3H), 2,31-2,33 (m, 1H), 2,40-2,50 (m, 1H), 3,22-3,25 (m, 1H),
3,55 (m, 2H), 7,05 (m, 1H), 7,69 (d, J=9,0 'y, 1H), 7,90 (d, J=8,8 'y, 1H), 8,06 (d, J= 8,9 "y, 1H),
8,17 (d, J= 9,6 'y, 2H), 8,58 (s, 1H), 9,14 (d, J=9,1 'y, 1H), 10,9 (brs, 1H). MS m/z (M+H): 424,2.
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Mpumep 80

r

N
|

KOtBu

TIM®A

INT-6 INT-90 1-80

CuHTe3s (R)-3-((5-((TpeT-6yTKUN(MeTUn)ammHo)meTun)-2-xnop nupummnamnH-4-un)okcm)-10-
metun-9,10,11,12-retparngpo-8H-[1,4]anasenuHo[5',6':4,5]tneHo[3,2-f]lxuHonunH-8-oHa (I-
80)

[00375] K nepemewmsaemon cycneHaum INT-6 (75 wmr, 0,2 mmonb) B 6e3sogHom JM®A (5 mn)
poBasnanu t-BuOK (28,1 mr, 0,25 mmonb) npu 0 ‘C ¢ nonyyeHMEM KOPUYHEBOro pacTteopa.
Mony4yeHHbIN pacTBOp NepemMeluMBany B TeYeHue AononHuTenbHbiXx 0,5 4 npu ykasaHHoW
Temneparype. INT-90 (93,2 wmr, 0,4 mmonb) B AM®A (2 mn) go6aBnany no Kanmsm K ykasaHHOMY
BblLLE PACTBOPY M NepemMeLLMBan B TEYEHNE HOUMN NPY KOMHATHOW TeMnepaType. PeakuymnoHHyto
CMEeCb pasaensann mexay stunavetarom (20 mn) n sogon (30 mn), opraHNYECKUiA CNon OTAENSaNn
W BOAHbIN CMNOW SKCTparuposanu atunaugetatom (2 x 20 mn). O6begUHEHHbIN OPraHNYeCcKniA Cron
npombIBann conesbiM pactBopom (50 M) 1 opraHnyeckuin crnom otaensanu, cywmnnm Hag NaxSOq,
hNbTPOBanNM N KOHLUEHTPUPOBANU Npu MOHWKEHHOM JaBneHun. B pesynbTate oumucTku C
nomoulpto npenapatneHon BOXKX nonyyanu tpebyembin npoaykt 1-80 (24 mr, 18%) B BUAae
XenToro TeepAoro Bewecrsa. (400 My, AMCO-d6): 6 9,34 (d, J =9,2 'y, 1H), 8,70 (s, 1H), 8,15
(d, J =8,8Tu, 1H), 8,03 (br, 1H), 7,82 (d, J =9,2 'y, 1H), 7,56 (d, J = 8,8 'y, 1H), 7,10-7,11 (m,
1H), 3,66 (s, 2H), 3,61 (br, 1H), 3,46 (br, 2H), 2,17 (s, 3H), 1,19 (d, J = 6,8 'y, 3H), 1,10 (s, 9H).
MS m/z (M+H): 511,3.
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Mpumep 81

INT-6 INT-64 1-81

CuHTe3s (R)-3-((2-xnop-5-((2-meTokcuaTokcu)MeTun)nupummnanH-4-un)okcu)-10-metTun-
9,10,11,12-teTparngpo-8H-[1,4]anasenunnHo[5',6':4,5]TneHo[3,2-fJxuHonunH-8-oHa (I-81)
[00376] B 100 mn kpyrnoAoHHOWN konbe, NPoAYTON 1 C NOAAEPKAHNEM UHEPTHOWN aTMocdepsbl
asoTa, pacrteopsanu INT-6 (115,9 mr, 0,39 mmonb) B8 AM®PA (10 mn). £BuOK (1M B THF) (0,64 mn,
0,64 mmonb) fobaBnAnM MeANEHHO Yepes Wwnpuy K ykasaHHomy pacteopy npu 0 °C n
peakyMoHHas CMecCb W3MeHsNnacb Ha Mpo3payHblii  KOPUYHEBLIN. [TONyYEeHHbIN pacTBoOp
nepemewmsanu B TedeHne 20 muH npu 0 °C. Yepes 20 muH INT-64 (137 wmr, 0,58 mmonb) B IMDA
(2 mn) pobaensanu nNo kannam npu nepemewumnsaHmum npu 0 °C. NMony4YyeHHbIN pacTBOP Harpesanu
4O KOMHaTHOW TemnepaTtypbl M nepemewwmBanu B TeyeHue Houn. XXKXMC noaTteepauna
obpasoBaHue Tpebyemoro npoaykTa. PeakunoHHy0 CMeCb KOHLIEHTPUPOBaNM A0CyXa 1 OCTaToK
pasbasnsanu EtOAc (300 mn) u npombiBann 2 x 300 mn Bogomn, 3atem 1 x 300 MNn HaCbILLEHHOrO
coneBoro pacteopa. OpraHMYecKUin 3IKCTPaKT 3aTeM Cylwunu Hajg cynbdaTtoM HaTpus,
hnbTpOBanNM U KOHLEHTPUPOBaNM Aocyxa. HeouunwleHHoe BeLWecTBO 3aTeM ouuwanu c
NMOMOLLBK KOMOHOYHOM Xpomatorpacdmum (DCM:MeOH = 30:1). Tpebyemble ddpakymm
KOHLEHTPMpOBanu focyxa B Bakyyme W AOMNOMHUTENBHO oyMwany ¢ nomMoLybto npen-BOXKX ¢
nonydyeHunem (1-81) (536,7 mr, 28,5% ) B Buae xentoro Teepgoro sewecraa. 'H AMP (400 MIy,
AMCO-d6): 6 9,37 (d, J = 9,2y, 1H), 8,72 (s, 1H), 8,20 (d, J =9,2 'y, 1H), 8,15 (d, J = 4,4 'Ly,
1H), 7,87 (d, J=9,2 Ty, 1H), 7,63 (d, J = 8,8 'y, 1H), 7,19-7,16 (m, 1H), 4,71 (s, 2H), 3,73-3,71
(m, 2H), 3,63-3,61 (m, 1H), 3,55-3,54 (m, 2H), 3,51-3,44 (m, 2H), 3,28 (s, 3H), 1,20 (d, J = 6,8
My, 3H). MS m/z (M+H): 500,0.

Mpumep 82
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Cl

A

2 3KkB KOtBu

INT-6 INT-60 ) 1-82

CuHTes (R)-3-((2-xnop-5-(atokcumetun)nupummavH-4-un)okem)-10-metun-9,10,11,12-
TeTparnapo-8H-[1,4]amasennHo[5',6':4,5]tneHo[3,2-f]xnHonuH-8-oHa (1-82)

[00377] K pacTtBopy INT-6 (270 wmr, 0,9 mmonb) B DMA (unu AM®A) (3,0 mn) gobasnsanu TpeT-
oytokeng kanus (202,4 mr, 1,8 mmonk) npu 0 °C n nepemewnBann B TeyeHne 10 muH. K
nonyyeHHon cmecn INT-60 (280,1 wmr, 1,4 mmonb) gobaensnu npu 0 °C. [lonyyeHHyto
peakumnoHHyto cmecb nepemewmsanu npu 25 °C B TeueHne 30 muH. [Mocne 3aeepLueHUs
peakyMoHHyto cmecb pasbasnsanu Bogon (20,0 mn), nocne 4yero obpasoBanocb TBeEpAOe
BELEeCTBO. TBepa0e BELECTBO (PnNbTPOBanNM U CyLLIMAN No4 BakyyMomMm € nony4vyeHnem 250 mr.
HeouunweHHoe BeLEeCTBO oynani ¢ NoMoLpblo obpalleHHo-haszoBon npenapatnsHon BOXKX
(10-95% MeCN/Boga, 0,1% TFA), ¢ nonyyeHunem 1-82 (80 mr, 19%) B BUAE XXENTOro TBEPAOro
Bewecrtea. 'H AMP (400 MI'y, AMCO-de): 6 9,35 (d, J = 9,2 'y, 1H), 8,70 (br, 1H), 8,17 (d, J= 9,2
My, 1H), 8,11 (d, J=4,0 "y, 1H), 7,84 (d, J= 8,8 'y, 1H), 7,61 (d, J= 8,8 'y, 1H), 7,14 (t, J= 4,8
Iy, 1H), 4,64 (s, 2H), 3,60-3,64 (m, 2H), 3,58 (br, 1H), 1,17-1,20 (m, 6H). MS m/z (M+H): 470,5.
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Mpumep 83

2>xs KOtBu
MDA
INT-6 INT-75 @ I-83
CuHTes ((10R)-3-((5-((3-a3abuumkno[3.1.0]rekcaH-3-un)meTmnn)-2-xnop nNUPUMNANH-4-

un)okcun)-10-metnn-9,10,11,12-rerparngpo-8H-[1,4]anasenumno[5',6':4,5]TneHo[3,2-
flxuHonuH-8-oHa (1-83)

[00378] K nepemewmsaemon cycneHsum INT-6 (130 mr, 0,43 mmonb) B 6e3sogHom MDA (15
mn) gobasnsann BuOK (1M B THF, 0,87 mn, 0,87 mmonb) npu 0 °C no kannsm ¢ nonyvyeHnem
KOpU4YHEBOro pacrteopa. [1onyyeHHbI pacTBop nepemewunBani B TedeHne 0,5 4 npn ykasaHHOM
Temneparype. 1-75 (110 mr, 0,45 mmonb) B AM®A (3 mn) gobasnanu no Kannsim K ykasaHHOMY
BblLLE PACTBOPY M NepemMeLLuMBany B TEYEHNE HOUMN NPY KOMHATHOW TeMnepaType. PeakuymnoHHyto
CMECb pasaensanun mexay stunavetarom (50 mn) n sogon (20 mn), opraHNYECKUIA CNon OTAENSNN
N BOAHBIA Cnol skcTparnposanu stunadetatom (2 x 50 mn). O6beaUHEHHbIE OpraHnYyeckne
3KCTPaKTbl NPOMbIBaNN ConeBbiM pacTeopom (30 M) U OpraHMYECKUA CNOoN OTAENSANN, CYLUUNN
Hag Na;SO., dunbTpoBanNM N KOHUEHTPUPOBaNM NMpu MOHMWKEHHOM AaBneHun. B pesynbTtaTte
OUNCTKN C MOMoLblo npenapatuBHon B3IXKX nonyuyanu tpebyembin npoaykt 1-83 (57,7 wr,
26,5%) B Buae xenrtoro Teepgoro sewectea. 'H AMP (400 My, AMCO-de) 6 9,36 (d, J=9,2 'y,
1H), 8,64 (s, 1H), 8,20-8,14 (m, 2H), 7,85 (d, J=9,2 'y, 1H), 7,60 (d, J= 9,2 'y, 1H), 7,18-7,16
(m, 1H), 3,77 (s, 2H), 3,63-3,43 (m, 3H), 2,98 (d, J = 8,4 'y, 2H), 2,46 (d, J = 8,0 'y, 2H), 1,40-
1,38 (m, 2H), 1,20 (d, J= 6,8 'y, 3H), 0,68-0,65 (m, 1H), 0,36-0,29 (m, 1H).
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Mpumep 84

INT-6 INT-66 @ 1-84

CuHTe3s ((R)-3-((2-xnop-5-((((S)-TreTparnapocdypaH-3-un)okcu)metTun)nupummnanH-4-
un)okcu)-10-metnn-9,10,11,12-retparngpo-8H-[1,4]anasenmHo[5’,6’:4,5]tneHo[3,2-
flxuHonuH-8-oHa (1-84)

[00379] K nepemewwuvBaemomy pacteopy INT-6 (207 mr, 0,690 mmonb) B AM®PA (15 mn)
pobaensanu BuOK (155,19 mr, 1,38 mmonb) npu 0 °C 1 peakyMoHHYIO CMECb NEPEMELLMBAnN B
TeyeHne 10 muH. 3atem pacteop INT-66 (189,47 wr, 0,76 mmonb) B MDA (5 mn) gobasnsanu
npu 0 °C 1 peakUnoHHYO CMeChb NepeMeLlnBanin Npyu KOMHaTHON TemMnepaType B TEYEHNE HOYN.
PeakUnoHHyo cMmech pasaensanu mexay atunavetaTtom (50 mn) u Bogon (20 mn), opraHn4eCckumn
CMNOWN OTAENANN U BOAHbBIA CMNOW 3KCTparupoBany stunauetartomMm (2 x 50 mn). O6beanHEHHbIe
OpraHn4yecKne 3KCTPaKTbl NpPOMbIBaNM ConeBbiM pactBopoM (30 Mn) M OpraHMYEcKUin crnown
otaenann, cywunn Hag NaSO4, unbTpoBann u KOHUEHTPMPOBaANM MNPU MNOHWKEHHOM
JaBneHnn. B pesynbTate OYNCTKM C MOMOLLbIO npenapatneHon BOXKX nonyyanu tpebyembiin
npoaykT 1-84 (63,3 mr, 18%) B BUAE xenToro TBepaoro sewecrea . 'H AMP (400 MI'y, AMCO-
dé): 6 9,34 (d, J=8,0Ty, 1H), 8,71 (s, 1H), 8,19-8,12 (m, 2H), 7,84 (d, J= 8,8 'y, 1H), 7,61 (d, J
= 8,8y, 1H), 7,16-7,14 (m, 1H), 4,70-4,63 (m, 2H), 4,36-4,32 (m, 1H), 3,80-3,77 (m, 2H), 3,75-
3,67 (m, 2H), 3,61-3,60 (m, 1H), 3,47-3,46 (m, 2H), 2,02-1,97 (m, 2H), 1,22-1,17 (m, 3H). MS m/z
(M+H): 511,9.
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Mpumep 85

2 JKB KOtBu
IM®A
INT-6 INT-76 @ I-85
CuHTe3 (R)-3-((5-((3-a3abuumkno[3.1.1JrenTaH-3-un)metTunn)-2-xrnop IMPpMMUAnNH-4-

un)okcu)-10-metnn-9,10,11,12-rerparngpo-8H-[1,4]anasenmno[5',6':4,5]TneHo[3,2-
f]JxuHonuH-8-oHa (1-85)

[00380] K nepemewmsaemon cycneHsum INT-6 (100 mr, 0,33 mmonb) B 6e3sogHom MDA (10
mn), aobaensanu +BuOK (1M B THF, 0,67 mn, 0,67 mmonb) npu 0 °C ¢ nony4yeHmemM KOPUYHEBOTO
pacTteopa. [1ony4yeHHbIn pacTeop nepemeLumsany B TeueHne 0,5 4 npu ykasaHHOM TeMmneparype.
INT-76 (110 mr, 0,40 mmonb) B AM®PA (3 mn) pgobaenanu no KannsiM K ykasaHHOMY BbllLe
pacTBOpY 1 NepeEMELLNBANN B TEYEHNE HOUN NPU KOMHATHOM TemnepaTtype. PeakLMoHHy CMeCb
pasgenanu mexay atunadetartom (50 mn) n Bogon (20 mn), OpraHNYeCcKUin Crnon OTAENSANN U
BOZHbIN CrON 3KCTparnposanu atunavetatom (2 x 50 mn). O6befUHEHHBIA OpraHNYECKUiA Cron
npombIiBany conesbiM pacteopom (30 M) 1 opraHnYecknin crnom otaensanu, cywmnnm Hag NaxSOq,
hNbTPOBanNM N KOHLUEHTPUPOBANU Npu MOHWKEHHOM JaBneHun. B pesynbTaTe OuYUCTKM C
nomoLlpto npenapatmeHon BOXXKX nonyyann tpebyembin npogykT 1-85 (43,7 mr, 24,7%) B BUAE
xenToro TBepaoro Bewecrtea.'H AMP (400 MI'y, AMCO-de) © 9,36 (d, J = 9,2 'y, 1H), 8,73 (s,
1H), 8,19-8,13 (m, 2H), 7,84 (d, J=8,8 'y, 1H), 7,59 (d, J= 8,8 'y, 1H), 7,18-7,15 (m, 1H), 3,84
(s, 2H), 3,62-3,42 (m, 3H), 2,91 (s, 4H), 2,32-2,30 (m, 2H), 1,97-1,92 (m, 2H), 1,50-1,46 (m, 2H),
1,22 (d, J= 11,2 Ty, 3H).
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Mpumep 86
Cl

A

10 okB K2CO3

INT-6 1-86

CuHres (R)-3-((2-xnop-5,7-aurngpodypo[3,4-dlnupummnamnH-4-un)okcun)-10-metun-
9,10,11,12-teTparngpo-8H-[1,4]anasennHo[5',6':4,5]TneHo[3,2-fJxmHonunH-8-oHa (I-86)
[00381] B20mnBuanelINT-6 (0,05, 0,167 mmonb) go6asnsanu k 3 mn cyxoro IM®A n Heagonro
obpabartbiBanu ynbTpasBykom. K Hemy pobasnsnmn K,COs; (0,231 r, 1,670 mmonb) wn
peakumnoHHyto cmecb Harpesanu o 90 °C B TeyeHue 10 MuH. PeakymoHHylO CMeChb 3aTem
oxnaxaanu A0 KOMHaTHOW TemnepaTtypbl u gobasnsnu 2,4-auxnop-5,7-gurngpocypol3,4-
dlnupumungunt (0,055 r, 0,288 mmonb) n BnocneacTemmn Harpesanu 4o 90 °C B TeueHne 2 u. [Nocne
3aBEpPLUEHNST pPEeakUMOHHYID CMecCb oxnaxzganu, unbTpoBany C yaaneHuwem nboro
HepacTBOPEHHOro kapboHaTa Kanusi U HEOUULLEHHYIO PEeaKLMOHHYIO CMECb HEMOCPESLCTBEHHO
ounLanu ¢ noMmoLbio obpaLleHHo-thasoBon npenapatneHon BOXKX (10-95% MeCN/Boga, 0,1%
TFA) ¢ nonyyeHuem 1-86 (0,052 r, 0,114 mmonb, 68% BbIXOA) B BUAE XKENTOro TBEPAOroO
BelecTea nocpeacreom nuocbunusayum. 'H AMP (400 MI'y, AMCO-d6): 6 9,31 (d, J=19,2 'y,
1H), 8,13 (d, J=8,7 'y, 1H), 8,10 (d, J=4,6 'y, 1H), 7,79 (d, J= 8,7 'y, 1H), 7,58 (d, J = 9,2 Iy,
1H), 7,11 (br, 1H), 4,98 (s, 4H), 3,55 (m, 1H), 3,39 (m, 2H), 1,12 (d, J= 6,9 'y, 3H) MS m/z (M+H):
453,8.
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Mpumep 87
Cl
NS
I
)\ 7 Cl
N
)\ cl

NaH (60% B macic) PY
|

N

N N

o Nﬁ/xo
N

INT-6 INT-89 1-87

CuHre3s (R)-3-((2-xnop-5-((ammsonponunamuHo)MmetTun)nmpummuanH-4-un)okcum)-10-metun-

9,10,11,12-teTparngpo-8H-[1,4]anasenunnHo[5',6':4,5]TneHo[3,2-fIxuHonunH-8-oHa (I-87)
[00382] K cycneHsun INT-6 (128 wmr, 0,429 mmonb) B AM®PA (3 mn) npy KOMHATHOM
Temnepartype pobaensanu rngpug Hatpus (60% B macne) (20,59 mr, 0,515 mmonb). LiBeT
peakUMOHHON CMECU UBMEHWUICS C XKENTO-3ENEHOr0 Ha TEMHO-KOPUYHEBDIN 1 B TedeHne 10 MuH
peakunoHHas cMecb ctana ogHopoaHon. Yepes 20 MUH peakUMoHHY cMecb oxnaxganu 50 0
°C un pacteop INT-89 (135 wmr, 0,515 mmonb) B AM®A (1,5 mn) ao6asnsanu no Kannsm B TeYEHNE
2 MWH. PeakunoHHylO CMeCb NepeMeLLMBanun B TEYEHME HOYM U Ha Ccnejyluiee yTpo
peakuMoHHyo cmecb oxnaxaanu 50 0 °C, racunu HacbliweHHbIM BogHbIM NH4Cl (~1 mn, cHayana
Nno Kannam, npuymMHa: BblAeneHue rasa) u Bogon ~3 mn. Oxnaxjgatowyo GaHio yaansanu u
nepemeLlnBaHne Npoaomkany npu KT B TedeHne 10 MUH C NOMyYEHMEM XKEMTON CyCneH3UN.
PeakuynoHHyto cmecb akctparmposann DCM (5 x 10 mn), amynbcusi Obina ctabunbHOM.
OpraHunyeckue skcTpakTbl punbTpoBann vyepes NaSOs u KOHUEHTpMpoBanu. HeounweHHbIn
NPOAYKT ouuwany ¢ NomoLlbio npenapatmeHon BOXKX (10-95% MeCN/Boga, 0,1% TFA). 1-87
(133 mr, 0,253 mmoneb, 59,0 % Bbixo4) nonyyanu B BUAE XENToro Teepgoro eewecrtea. 'H AMP
(400 Ml'y, AMCO-d6) 6 9,36 (d, J = 9,2 'y, 1H), 8,88 (br, 2H), 8,17 (d, J = 9,2 'y, 1H), 8,13 (d, J
=46Ty, 1H),7,83(d,J=9,2Ty, 1H), 7,63 (d, J = 9,2 'y, 1H), 7,14 (br, 1H), 4,51 (d, J = 5,0 'y,
2H) 3,82 (m, 2H), 3,57 (m, 1H), 3,42 (m, 2H), 1,40 (d, J = 6,4 'y, 6H), 1,34 (d, J = 6,4 'y, 6H),
1,14 (d, J = 6,9 'y, 3H). MS m/z (M+H):524,8.

Mpumep 1-88
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INT-6 INT-77 1-88

CuHres  (R)-3-((2-xnop-5-((aumsobyTunammHo)metTun)nupumMmuamnH-4-ur)okcm)-10-metun-
9,10,11,12-teTparngpo-8H-[1,4]anasenunnHo[5',6':4,5]TneHo[3,2-fIxmHonunH-8-oHa (I-88)
[00383] K nepemewmBaemon cycneHaum INT-6 (31,3 mr, 0,1 mmonb) B 6e3sogHom MDA (4
mn) gobaenanu BuOK (1 M B THF, 0,2 mn, 0,2 mmonb) npu 0 °C no kannsm ¢ nony4YeHnem
KOPUYHEBOro pacTBOpa M MOMyYEHHbIM PacTBOP NepeMeluMBany B TEYEHNE A0NONMHUTENBHOIO
0,5 u npwn ykasaHHon Temnepartype. INT-77 (60,2 mr, 0,2 mmonb) B AM®A (1 mn) gobasnsnu no
KannsMm K ykasaHHOMY BbIll€ PacTBOPY W MNepemMeluMBanu B TEYEHWE HOYM MPU KOMHATHON
Temnepartype. PeakuynoHHy0 cMecb pasgensnu mexay stunadetartom (5 mn) n sogon (5 mn),
OpPraHUYeCcKNin Cron OTAENANM U BOAHLIA CNOW 3KCTparnposanu stunadetatom (2 x 5 mn).
O6beaNHEHHbIN OpPraHNYeCKUiA CNON NPOMbIBANM ConeBbiM pacTeopoM (10 Mn) 1 opraHMJecKuii
cnon otaenanu, cywunun Hag NaSOs, hunbTpoBany U KOHLUEHTPUPOBANN MPU MOHWKEHHOM
JaBneHnn. B pesynbTtate ounmcTkM € nomoLlbio npenapatmueHon BSXXX nonyyanu 1-88 (8,5 wmr,
13,8%) B BUAE xenToro TBepaoro Bewectea. 'H AMP (400 MI'y, AMCO-de): 6 9,37 (d, J = 9,2
Iy, 1H), 8,72 (s, 1H), 8,19-8,15 (m, 2H), 7,83 (d, J = 8,8 'y, 1H), 7,55 (d, J = 9,2 'y, 1H), 7,17-
7,15 (m, 1H), 3,66-3,61 (m, 3H), 3,61-3,48 (m, 2H), 2,19-2,17 (m, 4H), 1,84-1,77 (m, 1H), 1,23-
1,18 (m, 3H), 0,86-0,82 (m, 12H). MS m/z (M+H): 553,1.
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Mpumep 89

N
Cl 2
25 KOtBu NI/gN N7 NH
MOA o Yko HN
N

INT-6 INT-78 1-89

Cuntesz  (10R)-3-((2-xnop-5-((2-(meTokcumeTun)nupponuauH-1-un)meTun)nupuMmmanH-4-
un)okcu)-10-metnn-9,10,11,12-rerparngpo-8H-[1,4]anasenmHo[5',6':4,5]TneHo[3,2-
flxuHonuH-8-oHa (1-89)

[00384] K nepemewwmsaemoin cycneHsun INT-6 (100 mr, 0,3 mmonb) B 6e3sogHom JIM®A (10
mn) gobaensanu +BuOK (1 M B THF, 0,7 mn, 0,7 mmonb) npu 0 °C, no kannsm, ¢ nony4YeHnem
KOpPUYHEBOro pacTBopa. [onyyYeHHbIn pacTBOp NEPEMELLUMBANM B TEYEHNE AONONHUTENBHbIX 10
MUH Npy koMHaTHon TemnepaTtype. INT-78 (184 mr, 0,6 mmonb) B AM®PA (2 mn) gobasnanu no
KannsMm K ykasaHHOMY BbllLle pacTBOPY W nepemMelumBani 4 4 npyv KOMHaTHOW Temneparype.
PeakUnoHHyo cmech pasaensanu mexay atunavetaTtom (30 mn) u Bogon (40 mn), opraHn4eCcKuin
CMNOWN OTAENANN U BOAHbLIA CMNOWN 3KCTparupoBany stunauetartom (2 x 30 mn). O6beaNHEHHbIE
OpraHn4yeckmne Cnoun NPomMbIiBan ConeBbiM pacTeopoM (80 M) U OpraHMYECKUiA Crion OTAENANN,
cywunn Hag NaxSOs, cunbTpoBanm 1M KOHUEHTpUpOBaNM MpU MNOHWKEHHOM jJasrneHun. B
pesynbTaTte OMUCTKU C MOMOLLBIO npenapatueHon B3XKX nonyyanu I-89 (72,5 wr, 38,6%) B Buae
cmecu 1:1 gnacrepeomepos. 'H AMP (400 My, AMCO-d6) & 9,35 (d, J = 9,1 'y, 1H), 8,70(s,
1H), 8,25- 8,09 (m, 2H), 7,84 (d, J=8,8 Ty, 1H), 7,59 (d, J=9,2 Ty, 1H), 7,16 (t, J = 5,2 Ty, 1H),
417 (d, J=14,8 Ty, 1H), 3,70 - 3,55 (m, 2H), 3,52 - 3,34 (m, 3H), 3,30 - 3,17 (m, 4H), 3,10-2,95
(m, 1H), 2,90-2,75 (m, 1H), 2,50-2,25 (m, 1H), 2,00-1,80 (m, 1H), 1,75-1,59 (m, 2H),1,57-1,40 (m,
1H), 1,19 (d, J = 6,8 'y, 3H) MS m/z (M+H): 539,2.
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Mpumep 90

HO

INT-6 INT-79 1-90

CuHre3s (R)-3-((2-xnop-5-(((2-meTokcnaTun)(MeTmnn)ammHo )MeTUN)NUPUMNANUH-4-UI)OKCH)-
10-meTnn-9,10,11,12-retparngpo-8H-{1,4]JamasennHo[5',6':4,5]TneHo[3,2-f]JxuHonnH-8-oHa
(1-90)

[00385] K nepemewwusaemon cycneHaun INT-6 (72 mr, 0,24 mmonb) B 6e3sogHom JM®PA (5 mn)
pobaenanu t-BuOK (1 M B THF, 0,48 mn, 0,48 mmonb) npu 0 °C no kannsm € nonyyeHuem
KOpWUYHeBOro pacteopa. MonyyeHHbIn pacTBOp NepemeLlnBan B Te4eHne gononHutensHoro 0,5
4y npu ykasaHHon Temnepartype. INT-79 (120 wmr, 0,48 mmonb) B AM®PA (1 mn) gobasnsanu no
KannsMm K ykasaHHOMY Bblll€ PacTBOPY W MepemMeluMBanu B TEYEHWE HOYM MPU KOMHATHON
Temnepartype. PeakUynoHHY0 CMeCh pasaensanu mexay atunaugetaTtom (20 mn) n sogon (30 mn),
OpPraHN4YeCcKNin CNon OTAENANM M BOAHbLIA CrOW 3KCTparnpoBanu atunadetartom (2 x 20 mn).
O6beNHEHHbIN OpPraHNYeCKUiA CNON NPOMbIBANM COneBbIM pacTeopoM (50 Mn) 1 opraHuJecKui
cnon otaenanu, cywunun Hag NaSOs, hunbTpoBany M KOHLUEHTPUPOBANN MPU MOHWKEHHOM
JaBneHnn. B pesynbtate o4ncTKM C NOMOLLBIO npenapaTtusHon BOXKX nonyyanu 1-90 (36,9 wr,
28,4%) B BUae xenrtoro Teepgoro sewectea. 'H AMP (300 My, AMCO-ds) 6 9,35 (d, J=9,0 'y,
1H), 8,71 (s, 1H), 8,19-8,13 (m, 2H), 7,84 (d, J=9,0 'y, 1H), 7,60 (d, J=9,0 'y, 1H), 7,17-7,13
(m, 1H), 3,71 (s, 2H), 3,51-3,49(m, 1H), 3,48-3,46 (m, 4H), 3,23 (s, 3H), 2,74-2,59 (m, 2H), 2,30
(s, 3H), 1,19 (d, J= 6,6 'y, 3H). MS m/z (M+H): 513,0.
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INT-6 INT-70 1-91

CuHTes (R)-3-((2-xnop-5-((n3sonponun(metun)ammHo)metTun)nupmummnamnH-4-un)okcu)-10-
metun-9,10,11,12-tetparngpo-8H-[1,4]anasenuHo[5',6':4,5]tneHo[3,2-f]lxuHonunH-8-oHa (I-
91)

[00386] K nepemewmsaemon cycneHaum INT-6 (39,9 wmr, 0,13 mmonb) B 6e3sogHom JM®PA (4
mn) gobasnsann BuOK (1M B THF, 0,26 mn, 0,26 mmonb) npu 0 °C no Kannsm ¢ nonyvyeHnem
KOpWUYHeBOro pacteopa. MonyyeHHbIn pacTBOp NepemeLlnBan B Te4eHne gononHutensHoro 0,5
4y npu ykasaHHon Temnepatype. INT-70 (62 mr, 0,26 mmonb) B AM®A (1 mn) gobasnsanu no
KannsMm K ykasaHHOMY Bblll€ PacTBOPY W MepemMeluMBanu B TEYEHWE HOYM MPU KOMHATHON
Temnepartype. PeakunoHHy0 cMecb pasgensanun mexay stunadetartom (5 mn) n sogon (5 mn),
OpraHN4YeCcKNin Cron OTAENANM U BOAHbLIA CMOW 3KCTparnposanu stunadetatom (2 x 5 mn).
O6beanHEHHbIE OpPraHUYecKue Cnou NPoMbIBany ConeBbiM pactsopom (10 M) 1 opraHnYecKnii
cnon otaenanu, cywunun Hag NaSOs, hunbTpoBany M KOHLUEHTPUPOBANN MPU MOHWKEHHOM
JaBneHnn. B pesynbTaTe ouMCTKM C nomoLlpto npenapatmeHon BOXKX nonyyanu 1-91 (19 wr,
29%) B Buae xenrtoro Teepgoro sewecrea. 'H-NMR (400 My, AMCO-de): 6 9,36 (d, J=9,2 [y,
1H), 8,68 (s, 1H), 8,19-8,14 (m, 2H), 7,85 (d, J=8,8 'y, 1H), 7,60 (d, J= 9,2 'y, 1H), 7,17-7,15
(m, 1H), 3,65-3,61 (m, 3H), 3,48-3,46 (m, 2H), 2,94-2,87 (m, 1H), 2,18 (s, 3H), 1,19 (d, J = 6,8
Iy, 3H), 1,03 (d, J = 6,4 'y, 6H). MS m/z (M+H): 497,0.
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INT-6 INT-72 1-92

Cunre3s (R)-3-((2-xnop-5-((umknorekcun(metTun)ammHo)MeTun)nmpummuanH-4-un)okcm)-10-
metun-9,10,11,12-tetparngpo-8H-[1,4]anasenuHo[5',6':4,5]tneHo[3,2-f]lxuHonunH-8-oHa (I-
92)

[00387] K nepemewmsaemon cycneHsum INT-6 (198 mr, 0,66 mmonb) B 6e3sogHom MDA (15
mn) gobaensanu +BuOK (1 M B THF, 1,3 mn, 1,32 mmonb) npu 0 °C no kannsm ¢ nony4yeHnem
KOPUYHEBOro pacTBOpa M MOMyYEHHbIM PacTBOP NepeMeluBany B TEYEHNE A0NONMHUTENBHOIO
0,5 u npun ykasaHHon Temnepartype. INT-72 (199,5 wr, 0,73 mmonb) B MDA (5 mn) gobasnsnu
No KanmnsiM K yKka3aHHOMY BbllLe PacTBOPY U NepeMelumBani B TEYEHUE HOYM MPU KOMHATHON
Temneparype. PeakUynoHHY0 CMeCh pasaensanu mexay atunaugetaTtom (20 mn) n sogon (30 mn),
OpPraHU4YeCcKNin CNon OTAENANM M BOAHbLIA CrOW 3KCTparnpoBanu atunadetarom (2 x 20 mn).
O6beNHEHHbIN OpPraHNYeCKUiA CNon NPOMbIBANM COneBbIM pacTeopoM (50 Mn) 1 opraHMJecKuii
cnon otaenanun, cywunun Hag NaSOs, hunbTpoBany M KOHLUEHTPUPOBANM MPU MOHWKEHHOM
JaBneHnn. B pesynbTate OYNCTKM C MOMOLLbIO npenapatneHon BOXKX nonyyanu Tpebyembin
npoaykT 1-92 (19,4 wr, 9,7%) B BuAe xentoro Teepgoro sewecrea. 'H AMP (400 MI'y, AMCO-
de): ©9,35(d, J=8,0Ty, 1H), 8,67 (s, 1H), 8,19-8,14 (m, 2H), 7,84 (d, J=8,8 'y ,1H), 7,59 (d, J
= 8,8 "y, 1H), 7,18-7,15 (m, 1H), 3,71 (s, 2H), 3,62-3,61 (m, 1H), 3,48-3,47 (m, 2H), 2,46-2,44
(m, 1H), 2,24 (s, 3H), 1,81-1,71 (m, 4H), 1,32-1,15 (m, 9H). MS m/z (M+H): 537 4.



241

Mpumep 93
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INT-6 INT-73 1-93

Cunte3s (R)-3+((2-xnop-5-((4-meTokcununepuaunH-1-un)metun)nupummuanH-4-nn)okcum)-10-
metun-9,10,11,12-rerparngpo-8H-[1,4]anasenuHo[5’,6’:4,5]tnueHo[3,2-f]xuHonun-8-oHa (I-
93)

[00388] K nepemewmsaemon cycneHaum INT-6 (90 mr, 0,3 mmonb) B 6e3sogHoM JM®A (9 mn)
pobaenanu t+-BuOK (1 M B THF, 0,6 mn, 0,6 mmonb) npu 0 °C no kannsmM C nonyvyeHuem
KOPUYHEBOrO pacTBOpa M MOMyYEHHbIW PacTBOP NepeMeluMBan B TEYEHNE A0NONMHUTENBHOIO
0,5 u npn ykasaHHon TemnepaType. INT-73 (166,1 wmr, 0,6 mmonb) B AM®PA (2 mn) gobasnsnu
No KanmnsiM K yKka3aHHOMY BbllLe PacTBOPY U NMepeMeluMBani B TEYEHWE HOYM MPU KOMHATHON
Temnepartype. PeakUynoHHY0 CMeCh pasaensanu mexay atunaugetatom (30 mn) n sogon (40 mn),
OpraHU4YeCcKNin CNon OTAENANM M BOAHbLIA CrOW 3KCTparnpoBanu atunadetatom (2 x 30 mn).
O6beanHEHHbIE OpraHNYeckue Crnou NPomMbIBany ConeBbiM pactsopom (80 M) U OpraHnYecKnii
cnon otaenanu, cywunun Hag NaSOs, hunbTpoBany M KOHLUEHTPUPOBANN MPU MOHWKEHHOM
JaBneHnn. B pesynbtate o4ncCTKM C NOMOLLBIO npenapaTtusHon BOXKX nonyyanu 1-93 (43,5 wr,
26,2%) B BUuae xenrtoro Teepgoro sewectea. 'H AMP (300 My, AMCO-de) 6 9,35 (d, J=9,0 'y,
1H), 8,69 (s, 1H), 8,19-8,14 (m, 2H), 7,84 (d, J=9,0 'y, 1H), 7,60 (d, J=9,0 'y, 1H), 7,18-7,15
(m, 1H), 3,64 (s, 3H), 3,61-3,46 (m, 2H), 3,22-3,15 (m, 4H), 2,77-2,75 (m, 2H), 2,27-2,20 (m, 2H),
1,86-1,72 (m, 2H), 1,51-1,40 (m, 2H), 1,20 (d, J= 6,6 'y, 3H). MS m/z (M+H): 539,0.
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INT-6 INT-74 1-94
CuHTe3s (R)-3-((2-xnop-5-((4-aTunnunepasuH-1-un)metrun)nupummnamnH-4-un)okcu)-10-

metun-9,10,11,12-terparngpo-8H-[1,4]anasenuHo[5',6':4,5]tneHo[3,2-f]lxuHonunH-8-oHa (I-
94)

[00389] K nepemewwwusaemon cycneHaun INT-6 (80 mr, 0,27 mmonb) B 6e3sogHom JM®A (8 mn)
pobaenanu BuOK (1M B THF, 0,54 mn, 0,54 mmonb) npn 0 °C no kannsMm € NonyyYeHnem
KOPUYHEBOro pacTBOpa M MOMyYEHHbIM PacTBOP NepeMeluMBany B TEYEHNE A0NONMHUTENBHOIO
0,5 u npun ykasaHHon Temnepartype. INT-74 (147,1 wr, 0,54 mmonb) B MDA (2 mn) gobasnsnu
No KanmnsiM K yKka3aHHOMY BbllLe PacTBOPY U NepeMeluMBani B TEYEHUE HOYM MPU KOMHATHON
Temnepartype. PeakUynoHHY0 cMech pasgensanu mexay atunaugetatom (30 mn) n sogon (40 mn),
OpPraHN4YeCcKNin CNon OTAENANM M BOAHbLIA CrOW 3KCTparnpoBanu atunadetartom (2 x 30 mn).
O6beanHEHHbIE OpraHUYecKkue Cnou NPoMbIBany ConeBbiM pactsopom (80 M) U OpraHnYecKnii
cnon otaenanu, cywunu Hag NaSOs, hunbTpoBany M KOHLUEHTPUPOBANN MPU MOHWKEHHOM
JaBneHnn. B pesynbtate o4nCTKM C NOMOLLBIO npenapaTtusHon BOXXX nonyyanu 1-94 (38,9 wr,
26,7%) B BUge xentoro Teepgoro sewecrsa. 'H AMP (300 MMy, AMCO-ds) 8 9,31 (d, J=9,0 'y,
1H), 8,69 (s, 1H), 8,20-8,14 (m, 2H), 7,84 (d, J=9,0 'y, 1H), 7,61 (d, J=9,0 'y, 1H), 7,18-7,16
(m, 1H), 3,66-3,62 (m, 2H), 3,47-3,45 (m, 2H), 2,49-2,27 (m, 10H), 1,19 (d, J=6,6 'y, 3H), 0,99
(br s, 3H). MS m/z (M+H): 538,1.
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INT-6 INT-80 1-95

Cuntes (R)-3-((2-xnop-5-((3,3-aumeTunnunepuamH-1-un)mMetTnn)NnMpUuMmnanH-4-Ur)oKcu)-
10-meTun-9,10,11,12-reTparngpo-8H-{1,4]anasennHo[5',6':4,5]TneHo[3,2-f]JxuHonnH-8-oHa
(1-95)

[00390] K nepemewumBaemon cycneHanm INT-6 (115 mr, 0,38 mmonb) B 6e3sogHom JM®A (15
mn) agobasnsanu t-BuOK (1 M B THF, 0,76 mn, 0,76 mmonb) npu 0 °C no kannsm ¢ nony4yeHnem
KOpWUYHeBOro pacteopa. lMonyyeHHbIn pacTBOp NepemeLlnBan B Te4eHne fononHuTensHoro 0,5
4y npu ykaszaHHon Temnepartype. INT-80 (115,8 mr, 0,42 mmonb) B AM®PA (5 mn) aobaenanu no
KannsMm K ykasaHHOMY Bblll€ pacTBOPY W MNepemMeluMBanu B TEYEHWE HOYM MPU KOMHATHON
Temnepartype. PeakUynoHHY0 cMecCh pasaensanu mexay atunaudetatom (30 mn) n sogon (40 mn),
OpPraHN4YeCcKNin CNon OTAENANM M BOAHbLIA CrOW 3KCTparnpoBanu atunadetartom (2 x 30 mn).
O6beanHEHHbIE OpraHUYecKkue Cnou NPoMbIBany ConeBbiM pactsopom (80 M) U OpraHnYecKnii
cnon otaenanu, cywunu Hag NaSOs, hunbTpoBany M KOHLUEHTPUPOBANN MPU MOHWKEHHOM
JaBneHnn. B pesynbTate o4nCTKM C NOMOLLBIO npenapaTtusHon BAOXXX nonyyanu 1-95 (33,5 wr,
29,1%) B BMAE xentoro Teepgoro sewecrea. 'H AMP (400 My, AMCO-ds): 6 9,33 (d, J = 9,2
Iy, 1H), 8,67 (s, 1H), 8,17-8,12 (m, 2H), 7,82 (d, J = 8,8 'y, 1H), 7,56 (d, J = 9,2 Iy, 1H), 7,15-
7,13 (m, 1H), 3,60-3,58 (m, 3H), 3,58-3,41 (m, 2H), 2,39-2,31 (m, 2H), 2,14-2,06 (m, 2H), 1,56-
1,52 (m, 2H), 1,20-1,13 (m, 5H), 0,90 (s, 6H). MS m/z (M+H): 537,0.
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INT-6 INT-63 1-96
CuHTes (R)-3-((2-xnop-5-(MeTOoKCUMeTUN)NUpUMNAUH-4-un)okcun)-10-metnn-9,10,11,12-

TeTparnapo-8H-[1,4]anasennHo[5',6':4,5]tneHo[3,2-f]xnuHonuH-8-oHa (1-96)

[00391] K nepemewwusaemon cycnenanm INT-6 (203,3 mr, 0,68 mmonb) B 6e3sogHom OMPA (17
mn) gobasnsanu t-BuOK (1 M B THF, 1,36 mn, 1,36 mmonb) npu 0 °C no kannsm ¢ nony4yeHnem
KOpM4YHeBOro pacteopa. lNonyyeHHbIn pacTBop nepemeLunBany B Te4eHne gononHutensHoro 0,5
4y npu ykasaHHon Temnepartype. INT-63 (262,2 mr, 1,36 mmonb) B MDA (3 mn) gobasnsanu no
KannsMm K ykasaHHOMY Bblll€ PacTBOPY W MNepemMeluMBanu B TEYEHWE HOYM MPU KOMHATHOMN
Temnepartype. PeakUynoHHY0 CMeCh pasaensanu mexay atunavertaTtom (40 mn) n sogon (50 mn),
OPraHU4YeCKNin CNon OTAENANM M BOAHbLIA CrOW 3KCTparnpoBanu atunadetartom (2 x 40 mn).
O6beanHEHHbIE OpraHUYecKue Cnou NPoMbIBan ConeBbiM pactsopom (80 M) U OpraHnYecKnii
cnon otaenanu, cywunun Hag NaSOs, chunbTpoBany M KOHLEHTPUPOBANN MPU MOHWKEHHOM
JaBneHnn. B pesynbTate ouncTku ¢ nomoLlpto npenapatusHon B3XKX nonyyanu 1-96 (110,4 wmr,
35,5%) B Buge »xentoro TBepaoro sewecrea. 'H AMP (400 MI'y, AMCO-d6) 6 9,37 (d, J= 9,2
My, 1H), 8,72 (s, 1H), 8,19 (d, J= 8,8 'y, 1H), 8,14 (d, J= 4,4 'y, 1H), 7,87 (d, J = 8,8 'y, 1H),
7,64 (d, J=9,2Ty, 1H), 7,18 - 7,16 (m, 1H), 4,62 (s, 2H), 3,62 — 3,61 (m, 1H), 3,51 — 3,47 (m,
2H), 3,42 (s, 3H), 1,19 (d, J=6,8 'y, 3H). MS m/z (M+H): 455,9.
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INT-6 INT-56 1-97
CuHTes (R)-3-((5-(TpeT-6yTOKCMMETUN)-2-XNOP MIUPUMUAUH-4-U)oKcK)-10-meTun-

9,10,11,12-teTparngpo-8H-[1,4]anasennHo[5',6':4,5]TneHo[3,2-fIxuHonunH-8-oHa (I-97)
[00392] K nepemewwnBaemomy pactsopy INT-6 (100 mr, 0,3 mmonb) B AM®PA (10 mn)
pobaenanu t+-BuOK (1 M B THF, 0,7 mn, 0,7 mmonb) npu 0 °C no kannsMm ¢ nonyvyeHuem
KOPUYHEBOrO pacTBopa, KoTopbl nepemelrunsany B TedeHne 10 muH. INT-56 (157 wmr, 0,7 Mmorb)
B AM®A (2 mn) goGaBnany no Kannsim K ykasaHHOMY Bbille pacTBOPY W NepemMeluvMBanu B
TeuyeHne 2 Y npu KOMHAaTHOMW TemnepaTtype. PeakuumoHHyH CMECb pasgensann Mexay
atunagetatom (50 mn) n Bogon (50 mn), opraHMYECKUI CNON OTAENSNN U BOAHbLIA CrOW
akcTparnposanu atunauetartom (2 x 50 mn). O6beaNHEHHbIE OpraHMYecKne Crnou npombiBanu
coneBbiM pacteopom (100 mn) wu opraHuyeckuin crom otgensnu, cywunm Hag NaxSOa,
hNbTPOBanNM N KOHLUEHTPUPOBANU Npu MOHWKEHHOM JaBneHun. B pesynbTate OuUCTKM C
nomoulpto npenapatusHon BOXKX nonyuanu 1-97 (70,4 mr, 42,2%) B BUAE XENTOro TBEPLOro
Bewectea. 'H AMP (400 MI'y, AMCO-ds) 6 9,35 (d, J = 9,2 'y, 1H), 8,69 (s, 1H), 8,21-8,10 (m,
2H), 7,85(d, J=8,8Ty, 1H), 7,61 (d, J=9,2 'y, 1H), 7,17-7,14 (m, 1H), 4,59 (s, 2H), 3,70-3,55
(m, 1H), 3,54-3,38 (m, 2H), 1,25 (s, 9H), 1,18 (d, J = 6,8 'y, 3H). MS m/z (M+H): 498,1.
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INT-6 INT-67 1-98
CuHTes (R)-3-((2-xnop-5-(((teTparnapo-2H-nupaH-4-un)okcu)metTun)nupmmmnamH-4-

un)okcu)-10-metnn-9,10,11,12-rerparngpo-8H-[1,4]anasennHo[5',6':4,5]TneHo[3,2-
flxuHonuH-8-oHa (1-98)

[00393] K nepemewmsaemon cycneHsum INT-6 (170 mr, 0,57 mmonb) B 6e3sogHom MDA (17
mn) go6asnsanu t-BuOK (1 M B THF, 1,14 mn, 1,14 mmonb) npu 0 °C no kannsm ¢ nony4yeHnem
KOpM4YHeBOro pacteopa. lNonyyeHHbIn pacTBop NepemeLunBany B Te4eHne gononHutensHoro 0,5
4y npu ykaszaHHon Temnepartype. INT-67 (179,3 mr, 0,68 mmonb) B MDA (2 mn) gobasnsanu no
KannsMm K ykasaHHOMY Bblll€ PacTBOPY W MNepemMeluMBanu B TEYEHWE HOYM MPU KOMHATHON
Temnepartype. PeakUynoHHY0 CMeCh pasaensanu mexay atunavertaTtom (40 mn) n sogon (50 mn),
OpPraHNU4YeCcKNin Cnon OTAENANM M BOAHbLIA CrOW 3KCTparnpoBanu atunadetartom (2 x 40 mn).
O6beanHEHHbIE OpraHUYecKkue Cnou NPOoMbIBany ConeBbiM pacteopom (80 M) U OpraHnYecKnii
cnon otaenanu, cywunun Hag NaSOs, hunbTpoBany M KOHLUEHTPUPOBANN MPU MOHWKEHHOM
JaBneHnn. B pesynbTate o4nCTKM C NOMOLLBIO npenapaTtusHon BOXXX nonyyanu 1-98 (78,9 wr,
26,1%) B BUuae xenrtoro Teepgoro sewecrea. 'H AMP (400 My, AMCO-ds) 6 9,37 (d, J=9,0 'y,
1H), 8,75 (s, 1H), 8,20-8,14 (m, 2H), 7,86 (d, J=9,0 'y, 1H), 7,63 (d, J=9,0 'y, 1H), 7,18-7,16
(m, 1H), 4,73 (s, 2H), 3,86-3,81 (m, 2H), 3,74-3,70 (m, 1H), 3,63-3,61 (m, 1H), 3,49-3,47 (m, 2H),
3,38-3,34 (m, 2H), 1,96-1,92 (m, 2H), 1,55-1,46 (m, 2H), 1,20 (d, J=6,6 'y, 3H). MS m/z (M+H):
526,2.
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INT-6 INT-81 1-99
Cunte3s (R)-3-((2-xnop-5-(((R)-2-meTunnupponmuamH-1-un)metTnn)NMpUMnAanNH-4-Ur)oKcu)-
10-meTnn-9,10,11,12-retparngpo-8H-1,4]JanasennHo[5',6':4,5]TneHo[3,2-f]xuHonnH-8-oHa
(1-99)
[00394] K nepemewmBaemomy pacteopy INT-6 (100 mr, 0,3 mmonb) B OAM®DA (10 mn)
pobaenanu BuOK (1M B THF, 0,7 mn, 0,7 mmonb) npu 0 °C no kannsiM € NONyYyeHuem
KOPMYHEBOro pacTeopa U peakynoHHY cmechb nepemewmsany B TeyeHne 10 muH. INT-81 (90
mr, 0,4 mmonb) B AM®PA (2 mn) poGaBnsAnu no KannsMm K yKasaHHOMY BbllLE PacTBOPY U
pPeakUMOHHYI0 CMeCb nepemeLlumnBani 4 4 npyu KOMHaTHON TemnepaTtype. PeakUWoHHyo CMechb
pasgenanu mexay atunadetartom (20 mn) n Bogon (50 mn), OpraHNMYecKkUin Crnon OTAENSANN 1
BOZHbIN CrON 3KCTparnposanu atunayetatom (2 x 20 mn). O6befUHEHHbIE OpraHMJYeECKne Crou
npombIBann conesbiM pactBopom (80 Mn) 1 opraHnyeckuin crnom otaensanu, cywmnnm Hag NaxSOq,
hNbTPOBanNM N KOHLUEHTPUPOBANU MNpu MOHWKEHHOM JaBneHun. B pesynbTate ouuCTKM C
nomoulpto npenapaTtusHon BOXX nonyyanu 1-99 (16,5 wmr, 9,3%) B Buge Xentoro TBEPAOro
Bewecrtea. 'H AMP (400 My, AMCO-ds) 6 9,33 (d, J = 9,1 'y, 1H), 8,67 (s, 1H), 8,23-8,09 (m,
2H), 7,83 (d, J=9,2 Ty, 1H), 7,68-7,55 (m, 1H), 7,20-7,10 (m, 1H), 4,02 (d, J= 14,8 'y, 1H), 3,70-
3,55 (m, 1H), 3,54-3,38 (m, 3H), 3,05-2,90 (m, 1H), 2,56-2,50 (m, 1H), 2,30-2,15 (m, 1H), 2,00-
1,85 (m, 1H), 1,70-1,55 (m, 2H), 1,40-1,22 (m, 1H),1,18 (d, J = 6,8 'y, 3H), 1,09 (d, J = 6,0 'Ly,
3H) MS m/z (M+H): 509,1.
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HO

INT-6 INT-65
CuHres (R)-3-((2-xnop-5-((2-chbToparokcu)meTun)nupmummnamnH-4-un)okcu)-10-metun-
9,10,11,12-teTparngpo-8H-[1,4]anasennnHo[5',6':4,5]TneHo[3,2-fIxuHonunH-8-oHa (I-100)
[00395] K nepemewmsaemon cycneHsmm INT-6 (444.mr, 1,48 mmonb) B 6e3sogHom MDA (40
mn) gobBaensanu t-BuOK (1M B THF, 3 mn, 3 mmonb) npu 0 °C no kannsMm ¢ nNonyyYeHuem
KOpM4YHeBOro pacteopa. lNonyyeHHbIn pacTBop nepemeLunBany B Te4eHne gononHutensHoro 0,5
4y npun ykasaHHon Temneparype. INT-65 (400,6 mr, 1,8 mmonb) B AM®PA (2 mn) gobaBnanu no
KannsMm K ykasaHHOMY BbILLE PacTBOPY U pPeakUMOHHYO CMECH NEPEMELLMBANnN B TEYEHNE HOUM
npyv KOMHaTHON Temnepartype. PeakUMoHHYO CMeCb pasaensinu mexay stunadetatom (60 mn) u
BoAON (40 mn), opraHMYECKNA CNON OTAENSANN N BOAHbLIN CrOW 3KCTparmposanu sTunayetaTtom
(2 x 30 mn). OObefUHEHHBIE OpraHNYecKne Croun npombiBany ConeBbiM pacteopomM (60 mn) u
opraHudecknin cnon otaenanu, cywmnnu Hag NaSO4, hunbTpoBanm N KOHUEHTPUPOBAanK npu
NOHMXEHHOM JaBneHnn. B pesynbTaTe OUMCTKU C MOMOLLLIO npenapaTtusHon BOXXKX nonyyanu |-
100 (187,5 mr, 25,9%) B BUAE xenToro Teepgoro sewecrtea. 'H AMP (300 MMy, AMCO-ds) 6 9,37
(d, J=9,0 Ty, 1H), 8,74 (s, 1H), 8,21-8,11 (m, 2H), 7,86 (d, J=9,0 'y, 1H), 7,63 (d, J= 9,0 I'yy,
1H), 7,18-7,14 (m, 1H), 4,75 (s, 2H), 4,70 (t, J=3,9 Ty, 1H), 4,54 (t, J=3,9 Ty, 1H), 3,90 (t, J =
3,9y, 1H), 3,80 (t, J= 3,9 'y, 1H), 3,62-3,46 (m, 3H), 1,19 (d, J = 6,6 'y, 3H). MS m/z (M+H):
488,0.
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Mpumep 101

INT-6 INT-82 1-101

Cuntes (R)-3-((2-xnop-5-(((S)-2-meTunnupponnauH-1-un)MeTun)nMpmmMmmuanH-4-mn)okcu)-
10-meTnn-9,10,11,12-tetparngpo-8H-[1,4]anasennnHo[5',6':4,5]TneHo[3,2-f]JxmHonNnH-8-oHa
(1-101)

[00396] K nepemewwusaemomy pacrtsopy INT-6 (100 mr, 0,3 mmonb) B AM®PA (10 mn)
pobasnsann BuOK (1M B THF, 0,7 mn, 0,7 mmonb) npn 0 °C no kannsm C MNonyyYeHuem
KOPUYHEBOrO pacTeopa N peakuynoHHyo cMmecb nepemeLumsanu B TeyeHne 10 muH. INT-82 (164
mr, 0,6 mmonb) B AM®PA (2 mn) aoGaensanm No KannsM K ykasaHHOMY BbllLE€ PacTBOPY U
nepemeLwwmBany 4 4 Npu KOMHaTHOW Temneparype. PeakLMOHHYI CMeCb pasgensann Mexay
atunadetatom (20 mn) u Bogon (40 mn), opraHMYECKUA CNON OTAENSANU N BOAHbLIA CROW
akcTparnposanu stunaudetatom (2 x 20 mn). O6begNHEHHbIE OpraHNYeckmue Crnow npombliBanu
coneBbiM pacteopom (100 mn) u opraHuyeckun crnon otgensanu, cywmnu Hag NaxSOa,
bnbTpOBanNM M KOHUEHTPMpPOBaNM MNpu MOHWKEHHOM JaBneHun. B pesynbtate ounmcTkm C
nomoulpto npenapatueHon BIXKX nonyyanu 1-101 (32,0 mr, 18,1%) B BUAE XKENTOrO TBEPAOrO
Bewectsa. 'H AMP (400 My, AMCO-ds) d 9,33 (d, J= 9,1 'y, 1H), 8,67 (s, 1H), 8,23-8,09 (m,
2H), 7,83 (d, J=8,8 'y, 1H), 7,68-7,55 (m, 1H), 7,20-7,10 (m, 1H), 4,02 (d, J= 14,4 T'y, 1H), 3,68-
3,55 (m, 1H), 3,54-3,37 (m, 3H), 3,05-2,90 (m, 1H), 2,56-2,50(m, 1H),2,30-2,15 (m, 1H), 2,00-
1,85 (m, 1H), 1,71-1,55 (m, 2H), 1,40-1,22 (m, 1H),1,18 (d, J = 6,8 'y, 3H), 1,09 (d, J = 6,0 'Ly,
3H) MS m/z (M+H): 509,1.
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Mpumep 102
X
U
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INT-6 INT-88 1-102
CuHTe3s (R)-3-((5-((TpeT-6yTnamuHo )MeTun)-2-xnopnupmmMmuanH-4-un)okcum)-10-metun-

9,10,11,12-teTparngpo-8H-[1,4]anasennHo[5',6':4,5]TneHo[3,2-fIxmHonunH-8-oHa (I-102)
[00397] KcycneH3un INT-6 (77 mr, 0,256 mmonb) B AM®PA (5 mn) npu KOMHaTHOW TeMnepaType
pobaenanu  kapboHaT kanus (283 wmr, 2,050 mmonb). Cmecb jgerasupoBanu nyTem
BaKyyMnpoBaHNA 1 NoBTOpHO HanonHAnm Nz (3x). Cmeck Harpesanu 40 90 °C B TeueHne 10 MuH,
n 3atem pacteop INT-88 (78 wmr, 0,333 mmonb) B JM®PA (2 mn) gobasnanu yepes wnpuy. Yepes
14 npn 90 °C peakums Obina 3eBeplleHa. PeakUMoHHY cMecb hunbTpoBanu u pasbaensnu
BOAON W BCIO PeakUMOHHYO MacCy OuYULani HENOCPEeACTBEHHO C MOMOLLbI OBpaLLeHHO-
chasoson npenapatmeHon BAOXKX (10-95% MeCN/Boga, 0,1% TFA) ¢ nonyyeHnem 1-102 (136 wr,
0,223 mmonb, 87% Bbixoa) B BuAE xentoro Teepgoro sewecrea. 'H AMP (400 MMy, AMCO-ds)
09,41 (d, J=9,2Ty, 1H), 8,96 (br, 2H), 8,85 (s, 1H), 8,23 (d, J=8,7 'y, 1H), 8,18 (d, J=4,6 'Yy,
1H), 7,87 (d, J=8,7 'y, 1H), 7,64 (d, J=9,2 'y, 1H), 7,18 (br, 1H), 4,36 (br, 2H) 3,80-3,48 (m,
4H), 1,42 (s, 9H), 1,19 (d, J= 6,9 'y, 3H). MS m/z (M+H): 497,1.

Mpumep 103
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Cunres (R)-3-((2-xnop-5-(((3-meTunokceTtaH-3-un)okcn)metrun)nupmmmnamH-4-un)okcum)-10-
metun-9,10,11,12-retparnapo-8H-[1,4]anasenunHo[5',6':4,5]tneHo[3,2-fxnHoNnH-8-oHa
(1-103)

[00398] K nepemewmnsaemon cycrneHsum INT-6 (251 mr, 0,84 mmonb) B 6e3sogHom OMOA (15
mn) gobasnsanu -BuOK (1M B THF, 1,68 mn, 1,68 mmonb) npn 0 °C no kannsm ¢ nonyyeHnem
KOPUYHEBOro pacTBopa W NOMyYeHHbIV PacTBOpP NepeMeluMBany B T€YEHNe 4O0NONHUTENbHOIO
0,5 u npn ykasaHHon Temnepartype. INT-61 (190 mr, 0,76 mmonb) B MDA (5 mn) gobasnsanu no
KannsMm K ykasaHHOMY Bbllle pacTBOPY W NepemMeluMBanu B TEYEHWE HOYM MpU KOMHAaTHON
Temnepartype. PeakynoHHyo cMecCh pasaensanu mexay atunaugetatom (30 mn) n sogon (40 mn),
OpraHN4yeCcKNin Cnon OTAENANM M BOAHbLIA CroM 3KCTparnpoBanu atunaudetatom (2 x 30 mn).
ObbegnHeHHble OpraHnYeckue Cnoun NpombliBany conesbiM pacteopom (80 M) n opraHn4eckni
cnon otaenanun, cywunn Hag NaSOs, cunbTpoBanu M KOHUEHTPUPOBANM NP MOHWKEHHOM
AaBneHun. B pesynbTarte ouncTkin ¢ nomoLlpto npenapatmeHon BOXKX nonyyann 1-103 (53,1 wmr,
27,9%) B BUae xentoro Teepaoro sewecrea. 'H AMP (300 My, AMCO-de): & 9,37 (d, J = 9,0
Iy, 1H), 8,79 (s, 1H), 8,21-8,13 (m, 2H), 7,87 (d, J = 9,0 'y, 1H), 7,64 (d, J = 9,0 'y, 1H), 7,18-
7,15 (m, 1H), 4,67-4,65 (m, 4H), 4,37 (d, J = 6,0 Iy, 2H), 3,62-3,61 (m, 1H), 3,47-3,46 (m, 2H),
1,59 (s, 3H), 1,24-1,18 (m, 3H). MS m/z (M+H): 512,1.
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Mpumep 104
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INT-6 INT-58 1-104
CuHres (R)-3-((5-((TpeT-6yTNn(MeTUN)aMnHO )MeTUN)NUPUMUANH-4-UIT)OKCU)-10-MeTUnN-

9,10,11,12-TreTrparngpo-8H-[1,4]anasennnto[5',6':4,5]TueHo[3,2-f]lxuHonunH-8-oHa (1-104)
[00399] K nepemewwnsaemomy pactsopy INT-6 (100 mr, 0,3 mmons) B OM®PA (10 mn)
fo6aensanu NaH (33 mr, 0,8 mmonk) npu 0 °C u nepemerumsanu B TeyeHue 2 4. INT-58 (86 wr,

0,4 mmonb) B AM®A (2 mn) pobaBnsann NoO KannsMm K yKkasaHHOMY Bbille pacTBOpPY U 3aTeM
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Harpesanu 50 135 °C B TeyeHmne 70 MUH B YCIOBUSIX MUKPOBOJTHOBOIO U3ny4YeHnd. PeakynoHHyto
CMECb oxnaxzaanu v pasgensanu mexay atunagetatom (50 mn) n Bogon (40 mn), opraHMyecKuni
CMNOW OTAENANN U BOAHBIA CMNOW 3KCTparupoBany stunauetatom (2 x 50 mn). O6beanHEHHbIe
opraHnmyeckme crnom npombiBanyu coneebiMm pacteopoMm (80 wmn), cywwumnu Hag NazSOa,
dVNbTpOBanNu U KOHLUEHTPUPOBANM Npu MOHWKEHHOM JaBrneHun. B pesynbTate ouuctku C
nomoulpto obpalleHHo-asoBon npenapatmeHon B3IXKX (10-95% MeCN/Boga, 0,1% TFA)
nonyyanu I-104 (21,4 mr, 13,3%) B BUAE xentoro TBepaoro sewecrea.'H AMP (400 My, AMCO-
ds) 6 9,31 (d, J=9,2 'y, 1H), 8,76 (s, 1H), 8,68 (s, 1H), 8,20-8,09 (m, 2H), 7,78 (d, J = 8,8 'Ly,
1H), 7,49 (d, J=9,2 'y, 1H), 7,13-7,11 (m, 1H), 3,70-3,52 (m, 3H), 3,50-3,38 (s, 2H), 2,25-2,13
(m, 5H), 1,90-1,75 (m, 1H), 1,18 (d, J = 6,8 'y, 3H), 0,85 (d, J = 6,4 'y, 6H). MS m/z (M+H):
477,2.

Mpumep 105
Cl

A

77\
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INT-6 1-105

CuHres (R)-3-((2-xnop-6,6-guokcuao-7,8-gurnapo-5H-rnonmnpaxo[4,3-djnupummnaunn-4-
un)okcu)-10-metun-9,10,11,12-rerparngpo-8H-[1,4]anasenunHo[5',6':4,5]TneHo[3,2-
f]JxnHonunH-8-oHa (I-105)

[00400] INT-6 (50 mr, 0,167 mmonb) cycneHauposanu B 10 mn cyxoro AM®A u cocys
npoayeanu asotom. [lobaenanu kapboHat kanus (0,231 1, 1,670 MMOnb) N peakUMOHHYH CMECh
HarpeBann 40 90 °C B TeueHue 10 muH. K ykasaHHOM cmecn aobasnsnu 2,4-guxnop-7,8-
aurnapo-5H-tnonuparo[4,3-dlnupnmugnn 6,6-gunokeng (51 mr, 0,200 MmMonb) U peakyNOHHYHO
CMEeCb MepemMelurBanu LononHutenbHeln 1 yac npu 90 °C. Peakymio cumtanu 3aBepLUEHHON
MONHOCTBD MO pesynbTatam XX/MC, BbinmuBanu B HacbiweHHbin NH4Cl  (BOgH.) wu
akcTparmpoBanum 3 x DCM. O6beguHeHHbin DCM cywmnn Hag cynbdaTom HaTpus,

hVnbTPOBanNM U KOHUEHTPUPOBaNuU. HeounlleHHOe BELLECTBO 3aTEM OYMLLANU C MOMOLLbHO
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B3OXKX ¢ o6paiueHHon cason ¢ nonydyeHnem I-105 (4 mr, 7,75 mkmonsb, 4,64 % Bbixoa). 'H AMP
(400 My, AMCO-d6): 69,31 (d, J=9,2 'y, 1H), 8,14 (d, J=8,4 "'y, 1H), 8,09 (d, J=4,5Ty, 1H),
7,80 (d, J=8,7Tuy, 1H), 7,57 (d, J = 8,7 'y, 1H), 3,62 (t, J = 6,9 'y, 2H), 3,57 (m, 1H), 3,38 (m,
4H), 1,12 (d, J = 6,9 'y, 3H). MS m/z (M+H): 516,0.

Mpumep 106

INT-6 INT-85 1-106

Cunre3s (R)-3-((2-xnop-5-(((S)-3-meTokcununepuamH-1-un)mMmeTnn)NMpUMmNAnNH-4-Ur)oKcu)-
10-meTnn-9,10,11,12-tetrparugpo-8H-[1,4]anasennno[5',6':4,5]Tueno[3,2-f]xuHonnH-8-oHa
(1-106)

[00401] K nepemewmnBaemoin cycneHsnm INT-6 (90 mr, 0,3 mmonb) B 6e3sogHom OM®PA (9 mn)
pobaensanu -BuOK (1M B THF, 0,6 mn, 0,6 mmonbk) npn 0 °C no kannsim ¢ MNony4YeHnem
KOpU4HEBOro pacteopa. [ony4eHHbIn pacTBOp NepeMeLunBany B Te4eHme gononHutenbHoro 0,5
4y npu ykasaHHom TemnepaTtype. INT-85(166 wmr, 0,6 mmone) B AM®PA (2 mn) gobasnsanu no
Kannsm K yKkasaHHOMY BbllU€ PacTBOPY U MEPEMELUUBanM B TEYEHWE HOYM MPU KOMHATHOM
Temnepartype. PeakynoHHy0 CMech pasgensanu mexay atunaugetatom (30 mn) n sogon (40 mn),
OPraHU4YeCcKNn CNon OTAENANM M BOAHbLIA CrOW 3KCTparnpoBanu stunadetatom (2 x 30 mn).
O6beanHEHHbIE OpPraHUYeCcKue Cnoun NPOMbIBany ConeBbiM pactsopom (80 M) U OpraHnYecKnii
cnon otaenanu, cywunu Hag NaSOs, hunbTpoBany U KOHLUEHTPUPOBANN MPU MOHWKEHHOM
JaBneHnn. B pesynbtate o4nCTKM C NOMOLLBIO npenapaTtusHon BAOXKX nonyyanu 1-106 (4,0 wr,
2,5%) B Buge xentoro TBepaoro sewectea. 'H AMP (400 My, AMCO-ds) 6 9,34 (d, J=9,2 'y,
1H), 8,67 (s, 1H), 8,17-8,12 (m, 2H), 7,82 (d, J=8,8 'y, 1H), 7,58 (d, J= 9,2 'y, 1H), 7,16-7,14
(m, 1H), 3,66-3,52 (m, 3H), 3,47-3,44 (m, 2H), 3,23-3,20 (m, 4H), 2,98-2,95 (m, 1H), 2,70-2,67
(m, 1H), 2,11-2,06 (m, 1H), 2,01-1,96 (m, 1H) , 1,86-1,89 (m, 1H) , 1,67-1,62 (m, 1H) , 1,45-1,36
(m, 1H), 1,21-1,12 (m, 4H). MS m/z (M+H): 539,2.
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Mpumep 107
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INT-6 INT-86 1-107

Cunre3s (R)-3-((2-xnop-5-(((R)-3-meTokcununepuamH-1-un)mMetTnn)NMpUMmNAnNH-4-Ur)oKcu)-

10-meTun-9,10,11,12-reTparngpo-8H-1,4]anasennHo[5',6':4,5]TneHo[3,2-f]JxuHonnH-8-oHa
(1-107)

[00402] K nepemewmsaemon cycneHaum INT-6 (90 mr, 0,3 mmonb) B 6e3sogHoMm JM®A (9 mn)
pobaenanun t-BuOK (1M B THF, 0,6 mn, 0,6 mmonb) npu O °C no kannsiMm € NOnyYyeHuem
KOpWUYHeBOro pacteopa. MonyyeHHbIn pacTBOp NepemeLlnBan B Te4eHne fononHutensHoro 0,5
4y npu ykasaHHou TemnepaType. INT-86 (166 mr, 0,6 mmonb) B AM®PA (2 mn) aobasnanm no
KannsMm K ykasaHHOMY Bblll€ PacTBOPY W MNepemMeluMBanu B TEYEHWE HOYM MPU KOMHATHON
Temnepartype. PeakUynoHHY0 CMecCh pasaensanu mexay atunaugetatom (30 mn) n sogon (40 mn),
OpPraHN4YeCcKNin CNon OTAENANM M BOAHbLIA CrOW 3KCTparnpoBanu atunadetatom (2 x 30 mn).
O6beanHEHHbIE OpPraHUYecKue Cnou NPoMbIBany ConeBbiM pactsopom (80 M) U OpraHnYecKnii
cnon otaenanu, cywunun Hag NaSOs, hunbTpoBany M KOHLUEHTPUPOBANN MPU MOHWKEHHOM
AaBneHnn. B pesynbTate ouncTkM ¢ nomoLpto npenapatusHon B3XKX nonyyanu 1-107 (56,3 wmr,
33,6%) B BUge xxenToro Teepaoro sewecrtea. 'H AMP (400 MMy, AMCO-ds) 6 9,34 (d, J=9,2 'L,
1H), 8,68 (s, 1H), 8,17-8,12 (m, 2H), 7,82 (d, J=8,8 'y, 1H), 7,58 (d, J=9,2 'y, 1H), 7,16-7,14
(m, 1H), 3,66 (s, 1H), 3,62-3,57 (m, 3H), 3,47-3,44 (m, 2H), 3,23-3,20 (m, 4H), 2,98-2,95 (m, 1H),
2,70-2,67 (m, 1H), 2,11-2,06 (m, 1H), 2,01-1,96 (m, 1H) , 1,86-1,89 (m, 1H) , 1,67-1,62 (m, 1H) ,
1,45-1,36 (m, 1H), 1,21-1,12 (m, 4H). MS m/z (M+H): 539,1.

Mpumep 108
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INT-6 INT-87 1-108

Cuntesz (R)-3-((2-xnop-5-(((2-aTokcnaTun)(meTnn)ammHoO)MeTUN)NUPUMUANH-4-UIT)OKCHU)-
10-meTnn-9,10,11,12-terparugpo-8H-[1,4]anasennno[5',6':4,5]TueHo[3,2-f]xuHonunH-8-oHa
(1-108)

[00403] K nepemewmsaemon cycneHsum INT-6 (400 mr, 1,34 mmonb) B 6e3sogHom OM®A (35
mn) gobasnsanu -BuOK (1M B THF, 2,67 mn, 2,67 mmonb) npu 0 °C ¢ nony4yeHmem KOpUYHEBOrO
pacteopa. [lony4YeHHbIN pacTBOp MNepemMeluMBanu B TeueHue paononHuTtenbHbix 0,5 4 npu
ykasaHHon Temnepartype. INT-87 (271,4 wr, 1,34 mmonb) B AM®PA (5 mn) gobasnsanu no kannsm
K YKa3aHHOMY Bbille PacTBOPY M PEaKUMOHHYO CMECb MepeEMELUMBany B TEYEHUE HOUM Mpu
KOMHaTHOM Temnepartype. PeakumoHHY0 CMeCb pasgensnu mexay stunauetatom (30 mn) u
BoZoON (40 mn), opraHMYECKNA CNON OTAENSANN N BOAHbLIN CrOW SKCTparmposanu sTunayetaTtom
(2 x 30 mn). OObeLUHEHHBIE OpraHNYeCcKne Crnou npombiBany conesbiM pacteopomM (80 mn) u
opraHudecknin cnon otaenanu, cywmnnu Hag NapSO4, hunbTpoBanM N KOHUEHTPUPOBAanM npu
NMOHMWXEHHOM JaBneHnn. B pesynbTaTte OUMCTKM C NMOMOLLBLO npenapatueHon BOXKX nonyvyanu
1-108 (36,9 wr, 13,6%) B BMAe xenToro TBepaoro sewecrea. 'H AMP (400 MI'y, AMCO-ds): &
9,33 (d, J=9,2 'y, 1H), 8,17-8,11 (m, 2H), 7,83 (d, J=8,8 'y, 1H), 7,58 (d, J=9,2 Iy, 1H), 7,16-
7,13 (m, 1H), 3,60-3,59 (m, 1H), 3,50-3,40 (m, 2H), 2,80-2,79 (m, 2H), 2,74-2,71 (m, 2H), 1,84-
1,83 (m, 4H), 1,17 (d, J = 9,2 "y, 3H). MS m/z (M+H): 466,0.

Mpumep 109
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258 KOtBu N&N N7 | 7 “\H
INT-6 1-109
CuHTes (R)-3-((2-xnop-5,6,7,8-teTparnapoxmHasonuH-4-un)okcu)-10-metun-9,10,11,12-

Terparnapo-8H-[1,4]anasennHo[5',6':4,5]tneHo[3,2-f]JxmuHonuH-8-oHa (1-109)

[00404] K nepemewmnsaemoin cycrneHdum INT-6 (339 mr, 1,13 mmonb) B 6e3sogHom OMOA (25
mn) gobasnsann BuOK (1M B THF, 2,26 mn, 2,26 mmonb) npu 0 °C no kannsim ¢ nony4yeHnem
KOpM4YHeBOro pacteopa. lNonyyeHHbIn pacTBOp NepemeLunBany B Te4eHne gononHutensHoro 0,5
4y npu ykasaHHoOM TemnepaTtype. 2,4-guxnop-5,6,7,8-tetparngpoxmHasonude (299,1 wmr, 1,13
mMMonb) B AM®A (5 mn) gobaensanu no kannsm K ykasaHHOMY BbilLe pacTBOPY U pPeakLNOHHYHO
CMECb NepemMeLlBany B TEYEHME HOUM MPU KOMHATHOW TemnepaType. PeakumoHHyo cmech
pasgenanu mexay atunadetartom (30 mn) n Bogon (40 mn), OpraHNYECKUin Cron OTAENANN U
BOZHbIN CrOM 3KCTparnposanu atunavetatom (2 x 30 mn). O6befUHEHHbIE OpraHNYECKne Crou
npombIBann conesbiM pactBopom (80 M) 1 opraHnyeckuin crnom otaensanu, cywmnnm Hag NaxSOq,
hNbTPOBanNM N KOHUEHTPUPOBANU Npu MOHWKEHHOM JaBneHun. B pesynbTaTe OuUCTKM C
nomoulpto npenapatneHon BOXXX nonyyanu 1-109 (87,4 mr, 29,2%) B BUAE XENTOro TBEPLOro
Bewectea. 'H AMP (400 MI'y, AMCO-de): 8 9,34 (d, J = 9,2 'y, 1H), 8,71 (s, 1H), 8,18-8,11 (m,
2H),7,83(d, J=9,2 "y, 1H), 7,58 (d, J=9,2 Iy, 1H), 7,10-7,20 (m, 1H), 3,70 (s, 2H), 3,60-3,50
(m, 1H), 3,52-3,36 (m, 6H), 2,63-2,60 (m, 2H), 2,29 (s, 3H), 1,17 (d, J=7,8 'y, 3H), 1,06 (t, J =
7,8 'y, 3H). MS m/z (M+H): 527,0.

Mpumep 110
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INT-6 INT-62 1-110

CuHres (R)-3-((2-xnop-5-((2,2-aucpTopatokcu)metTun)nupummuanH-4-urn)okcu)-10-metun-
9,10,11,12-TeTparngpo-8H-[1,4]anasennHo[5',6':4,5]TneHo[3,2-fIxuHonunH-8-oHa (I-110)
[00405] K nepemewwuaemon cycneHanm INT-6 (154,4 mr, 0,52 mmonb) B 6e3sogHom MDA (30
mn) gobaensanu +BuOK (1 M B THF, 0,5 mn, 0,88 mmonb) npu 0 °C no kannsm ¢ nony4yeHnem
KOpM4YHeBOro pacteopa. lNonyyeHHbIn pacTBOp NepemeLunBany B Te4eHne gononHutensHoro 0,5
4y npu ykaszaHHon Temnepartype. INT-62 (150,4 mr, 0,62 mmonb) B MDA (2 mn) gobasnsanu no
KannsM K ykasaHHOMY BbILLE PacTBOPY U peakUMOHHYD CMECh NEPEMELLMBAn B TEYEHNE HOUN
npuv KOMHaTHON TemnepaTtype. PeakUMoHHYO CMeCb pasaensnu mexay stunadetatom (20 mn) u
Bogon (30 mn), opraHNYECKNA CNON OTAENSANN N BOAHbLIN CrNOW 3KCTparmposanu stTunayetaTtom
(2 x 20 mn). OObeLUHEHHBIE OpraHUYeCcKne Crou npombliBany conesbiM pacteopomM (40 mn) u
opraHudecknin cnon otaenanu, cywmnnu Hag NaSO4, hunbTpoBanu 1 KOHUEHTPUPOBAanK npu
NMOHMWXEHHOM JaBneHnn. B pesynbTaTe OUMCTKM C NMOMOLLBLO npenapatueHon B3XKX nonyyanu
I1-110 (70,0 wr, 26,8%) B BMAe xenToro TBepaoro sewlecrea. 'H AMP (300 MI'y, AMCO-ds): &
9,37 (brd, J=9,0y, 1H), 8,74 (s, 1H), 8,19 (d, J=9,0 'y, 1H), 8,13 (d, J=4,2 Ty, 1H), 7,86 (d,
J=9,0Tmy, 1H), 7,62 (d, J=9,0 'y, 1H), 7,16 (brt, J= 4,8 'y, 1H), 6,45-6,42 (m, 1H), 4,82 (s,
2H), 3,96-3,84 (m, 2H), 3,65-3,56 (m, 1H), 3,47 (t, J=4,5Ty, 2H), 1,19 (d, J= 6,6 'y, 3H). MS
m/z (M+H): 5086,0.
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Mpumep 111

HO
INT-6 INT-68 1-111
CuHres (R)-3-((2-xnop-4-((10-meTun-8-okco-9,10,11,12-reTparngpo-8H-

[1,4]avwa3enunHo[5',6':4,5]TneHo[3,2-f]JXMHONNH-3-UN)oKCN)NUPUMUNAUH-5-
un)metokcu)nponaHHutpuna (I-111)

[00406] K nepemewwmaemon cycneHsun INT-6 (120 mr, 0,4 mmonb) B 6e3sogHom JM®PA (12
mn) aobasnsnu -BuOK (1M B THF, 0,8 mn, 0,8 mmonb) npy 0 °C no kannsm ¢ nonyyeHnem
KOpM4YHeBOro pacteopa. lNonyyeHHbIn pacTBop NepemeLunBany B Te4eHne gononHutensHoro 0,5
4y npu ykasaHHon Temnepatype. INT-68 (186 mr, 0,8 mmonb) B IM®PA (2 mn) gobaensnu no
Kannsm K ykasaHHOMY BbllLE PacTBOPY U pPeakUMOHHYO CMECh NEPEMELLMBAn B TEYEHNE HOUN
npuv KOMHaTHON Temnepartype. PeakUnoHHYO CMeCb pasaensinu mexay stunadetatom (30 mn) u
BoZoON (40 mn), opraHUYECKNA CNON OTAENSANN N BOAHbLIN CrOW SKCTparmposanu stunayetaTtom
(2 x 30 mn). OObefUHEHHBIE OpraHNYeCcKne Crnoun nNpombiBany conesbiM pacteopomM (80 mn) u
opraHudecknin cnon otaenanu, cywmnnu Hag NaSO4, hunbTpoBanM N KOHUEHTPUPOBanK npu
NMOHMWXEHHOM JaBneHnn. B pesynbTaTte OUMCTKM C NMOMOLLBLO npenapatueHon BOXKX nonyvyanu
I-111 (55,9 wr, 27,6%) B BUae xenToro TBepaoro sewecrea. 'H AMP (400 MI'y, AMCO-ds) 6 9,35
(d, J=9,0 Ty, 1H), 8,73 (s, 1H), 8,19-8,12 (m, 2H), 7,85 (d, J=8,8 'y, 1H), 7,62 (d, J= 9,0 I'yy,
1H), 7,16-7,14 (m, 1H), 4,75 (s, 2H), 3,77 (t, J = 6,0 'y, 2H)), 3,60-3,59 (m, 1H), 3,49-3,45 (m,
2H), 2,88-2,85 (m, 2H), 1,18 (d, J=6,8 'y, 3H). MS m/z (M+H): 495,1.
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Mpumep 112
X
!
ﬁykm
~N
&%
103k  KyCOj
JIMOA wmm IMCO %ko
~
//S\\
INT-6 INT-54 1-112

CuHTe3s (R)-3-((2-xnop-5-((MeTuncynbhoHun)meTun)nupmMmmanH-4-un)okcm)-10-metun-
9,10,11,12-teTparngpo-8H-[1,4]anasennnHo[5',6':4,5]TneHo[3,2-fIxuHonunH-8-oHa (I-112)
[00407] INT-6 (0,207 r, 0,692 mmonb) pactesopsnu B 2 mn cyxoro AM®A n gobasnanun K.COs
(0,956 r, 6,92 mmonb). PeakynoHHyto cmech Harpesanu go 90 °C B TedyeHne 5 MuH, oxnaxaanm
n pobasnsann INT-54 (0,250 r, 1,038 mmonb) B IMCO. PeakynoHHyo CMeCb nepemeLumnsani npu
90 °C B TeueHne 3 y, NOCne Yero onpeaenunu, YTo peakyus saBsepLumnach. PeakynoHHy cMech
oxnaxganu n nsbbITOK OCHOBaHWS OTPUNbTPOBLIBANN. HEOUMLLEHHYIO pPeaKLMOHHYH CMeCh
ounanu ¢ nomotubto BEXKX ¢ obpaweHHon cdason ¢ nonyyeHnem I-112 (0,105 r, 0,208 mmonb,
30 % BbIxoa). 'H AMP (400 My, AMCO-ds): 6 9,34 (d, J = 8,2 'y, 1H), 8,75 (s, 1H), 8,18 (d, J =
8,7Tuy, 1H),8,14(d, J=2,8Tuy, 1H),7,85(d, J=8,7Tu, 1H), 7,58 (d, J=9,2 Ty, 1H), 7,16 (t, J =
5,5y, 1H), 4,75 (s, 2H), 3,59 (m, 1H), 3,44 (m, 2H), 3,17 (s, 3H), 1,16 (d, J = 6,9 'y, 3H). MS
m/z (M+H): 504,0.

Mpumep 113
Cl
)
)F\ﬁ/kCl cl S O
F o N/gN w Vanw
NH 25k KOtBU PN
A e 1Y

INT-55 1-113
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CuHres (R)-3-((2-xnop-5-((andpTopmeTokcu)metTun)nupummuamnH-4-un)okcm)-10-metun-
9,10,11,12-TreTparngpo-8H-[1,4]anasennnto[5',6':4,5]tueHo[3,2-f]lxuHonunH-8-oHa (1-113)
[00408] K nepemewwmsaemon cycneHsum INT-6 (109,0 mr, 0,36 mmoneb) B 6e3sogHom MDA (10
mn) goBasnsanu -BuOK (1M B THF, 0,62 mn, 0,62 mmonb) npy 0 °C no kannsm ¢ nonyyeHnem
KOpU4HeBOro pacteopa. [lony4eHHbI pacTBOp NepemMeLunsany B TeueHme gononHurenbHoro 0,5
4y npun ykaszaHHon Temnepartype. INT-55 (100,1 mr, 0,42 mmonb) B IM®PA (2 mn) gobaensanu no
Kannsm K ykasaHHOMY BbilLe pacTBOPY M PEaKUUOHHYIO CMECh NepeMeLlnBany B TEYEHNE HOUM
npyv KOMHaTHON Temnepartype. PeakynoHHy0 CMeCb pasgensanu mexay stunadetatom (10 mn) u
Bogon (10 mn), opraHM4YeCcKNin CNon OTAENANN N BOAHbIN CrON 3KCTparmpoBanu sTunayetaTtom
(2 x 10 mn). OGbefUHEHHBIE OpraHM4yeckne Crnou npombiBany conesbiM pacteopomM (10 mn) u
opraHuyecknin cnon otaenanu, cywmnnu Hag NaSO4, unbTpoBanm n KOHUEHTpUpoBanu npu
NMOHMWXEHHOM JaBneHnn. HeouuweHHoe BelwecTBo nponyckanu yepes cunukarens (DCM/MeOH
30:1) c nonyyeHuem 1-113 (13,4 mr, 7,48%) B BuAe xentoro Teepaoro sewectea. 'H AMP (400
My, OMCO-ds): 6 9,34 (d, J = 8,7 Iy, 1H), 8,78 (s, 1H), 8,18-8,09 (m, 2H), 7,84 (d, J = 9,0 Iy,
1H), 7,59 (d, J = 9,0 Iy, 1H), 7,13-6,62 (m, 2H), 5,09 (s, 2H), 3,57-3,56 (m, 1H), 3,50-3,49 (m,
2H), 1,15 (d, J= 6,0 Iy, 3H). MS m/z (M+H): 492,2.

Mpumep 114
Cl

A

2>xe KOtBu

TIM®A

INT-6 INT-83 1-114

Cuntesz  (R)-3-((5-((3-okca-8-a3abuumkno[3,2.1]okraH-8-un)metun)-2-xnopnmpuMmmanH-4-
un)okcu)-10-metun-9,10,11,12-rerparngpo-8H-[1,4]anasenunHo[5',6':4,5]TneHo[3,2-
f]JxnHonuH-8-oHa (I-114)

[00409] K nepemewwmBaemon cycneHsum INT-6 (120,0 mr, 0,40 mmoneb) B 6e3sogHom MDA (12

mn) gobasnsanu BuOK (1M B THF, 0,8 mn, 0,8 mmonb) npu 0 °C no kannsm ¢ NonyYeHnem
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KOpU4HEBOro pacteopa. [ony4eHHbI pacTBOp NepeMeLunBany B TeueHme gononHutenbHoro 0,5
4y npu ykaszaHHon Temnepartype. INT-83 (131,9 mr, 0,48 mmonb) B IMPA (3 mn) gobaensanu no
Kannsm K ykasaHHOMY BbilLe pacTBOPY M PEaKUNOHHYIO CMECh NepeMeLunBany B TEYEHNE HOUM
npuv KOMHaTHON TemnepaTtype. PeakynoHHy0 CMeCb pasgensanu mexay stunadetatom (30 mn) u
BoZ4ON (40 mn), opraHMYECKNin CNon OTAENSANN N BOAHbIA CrOW SKCTparmpoBanu sTunayetaTom
(2 x 40 mn). OBbefUHEHHBIE OpraHNYyecKkne Crnou nNpombiBany conesbiM pactBopoM (80 mn) u
opraHudecknin cnon otaenanu, cywunu Hag NaSO4, hunbTpoBanm 1 KOHUEHTPUpOBanu npu
NOHMWXEHHOM JaBrneHnn. B pesynbTarte OuMCTKM C NOMOLLBLO npenapaTtmHon BOXKX nonyvanu
1-114 (40,9 wmr, 19%) B BUuge cmecu guacrepeomepon. 'H AMP (300 MMy, AMCO-ds) 6 9,31 (d, J
= 9,0 Ny, 1H), 8,80 (s, 1H), 8,15-8,08 (m, 2H), 7,80 (d, J= 9,0 'y, 1H), 7,57 (d, J = 9,0 'y, 1H),
7,12-7,09 (m, 1H), 3,58-3,54 (m, 5H), 3,45-3,39 (m, 4H), 3,11-3,09 (m, 2H), 1,94-1,90 (m, 2H),
1,76-1,72 (m, 2H), 1,15 (d, J= 6,6 'y, 3H). MS m/z (M+H): 537,0.

Mpumep 115
Cl

PN

k‘/NBoc
Cl
NH 1. KOBu, IMOA A
\) 2. TFA, DCM \('K
INT-6 INT-84 I-115
CuHres (R)-3-((2-xnop-5-(((3R,5S)-3,5-aumeTunnunepasuH-1-un)metTun)nupmmnamnH-4-

un)okcu)-10-metun-9,10,11,12-rerparngpo-8H-[1,4]anasennHo[5',6':4,5]TneHo[3,2-
f]JxnHonunH-8-oHa (I-115)

[00410] K nepemewwmsaemomy pactsopy INT-6 (215,37 mr, 0,720 mmonb) 8 AM®PA (30 mn)
pobagnsanu -BuOK (1M B THF) (0,96 mn, 0,960 mmonb) npn 0 °C 1 peakymoHHy CMeChb
nepemMeLunBany npu ykasaHHom Temnepatype B TeueHme 20 MUHYT € Nony4yeHnemM KOpUYHEBOrO

pacTteopa. 3atem INT-84 (360 mr, 0,96 mmonb) fo6aBnsann K peakuynmoHHon cmecu npu 0 °C,
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HarpeBanu 4O KOMHATHOW TemnepaTypbl W OCTaBMSANM MEPEMELUMBATLCA B TEYEHWE HOUW.
PeakunoHHyo cmech pasbaBnsann BOAOW, BOAHBIN CNON 3KCTparmposanu stunauetarom (3 x 50
MJ1) M OpPraHMYECKUI 3KCTpakT npombiBanu 2 x 20 M HaCbILWEHHOrO COMEBOrO pacTeopa.
OpraHn4ecknin Cnomn CyLunnu Hag cynbdaTom HaTpus, PUNbTPOBANM U 3aTeM KOHLEHTPUPOBanW.
HeouuwieHHoe BewecTBO UbTPOBANM Yepes Cunukarenb, 3Moupyst STunauyertaTtom, C
nonyyeHnem mpem-6ytnn-(2R,6S)-4-((2-xnop-4-(((R)-10-meTtun-8-okco-9,10,11,12-teTparngpo-
8H-[1,4]anasennHo[5',6".4,5]tneHo[3,2-fIxnHONNH-3-1n) oKCn)NINpUMnL UH-5-un)meTtun)-2,6-
anmetunnunepasun-1-kapbokennara (180 wmr, 29%) B Buge xentoro TBepaoro Bewecrtsa. K
ykaszaHHomy Beewcty (100,0 mr, 0,16 mmone), pactBopeHHomy B DCM, gobasnsanu TFA (1,0
M, 0,16 MMONb) N peakLUMOHHYIO CMECb NepeMeLLnBani Npu KOMHaTHOM TemMnepaType B TeYeHne
1 MuHyT. CMmecb racmnm BoagHbIM HacbkiweHHbIM NaHCO3 (10 mn) ¢ nocneaytowen akcTpakumen
atnnagetatom (3 x 30 mn). O6beanHEHHbIE OpraHNYeCKne SKCTPaKTbl Cywmnnu Hag 6e3BogHbIM
cynbdaTom HaTpus, PUNbTPOBANM U KOHLUEHTPMPOBanu 6 sakyyme. B pesynbTarte ganbHenwen
OYNCTKM C nomoLpto npenapatueHon TCX Ha cunukarene (DCM: MeOH = 4:1) nonyyanu 1-115
(67 wmr, 65,5%) B BUAae xentoro TBepaoro Bewecrtea. 'H AMP (400 My, AMCO-ds) 6 9,35 (d, J
=9,0 'y, 1H), 8,71 (s, 1H), 8,20-8,12 (m, 2H), 7,82 (d, J= 8,8 'y, 1H), 7,58 (d, J = 9,2 'y, 1H),
7,16-7,14 (m, 1H), 3,66-3,52 (m, 3H), 3,49-3,41 (m, 2H), 3,11-2,79 (m, 4H), 1,91-1,75 (m, 2H),
1,22-1,17 (m, 4H), 1,02 (d, J= 5,6 'y, 6H). MS m/z (M+H): 538,1.

Mpumep 116
C

A

103ks K2CO3

JIM®OA wmm IMCO

INT-6 1-116

Cuntez (R)-3-((5-6pom-2-xnopnupumuaunH-4-un)okcu)-10-metun-9,10,11,12-retparngpo-
8H-[1,4]anasenunHo[5',6':4,5]tnenHo[3,2-f]lxuHonuH-8-oHa (1-116)

[00411] INT-6 (1,6 r, 5,34 mmonb) cycneHauposanu B 20 mn cyxoro IM®A. obasnanu K:COs
(7,391, 53,4 MMOnb) N peakUNOoHHYO CMeCb NpoAayBanu a3oToMm. PeakLMoHHy0 CMeCb HarpeBanu
40 90 °C B TeueHne 10 MUHYT, oxnaxganu u gobaenann 5-6pom-2,4-guxnopnupumMmmgnH (1,583

r, 6,95 mmonb). PeakynoHHyo cmecb cHoBa Harpesanu 40 90 °C B TedeHne AOonOonHUTENbHbIX 4
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y. PeakymoHHyo cmecb oxnaxaanu, ounbTpoBanu C yganeHuem noboro HepacTBOPEHHOro
OCHOBaHUSA 1 3ateM BbinuBanyn B BoAy (200 mn). lMonyyeHHbIn ocagok cobupann nytem
bMNbTPOBaHNS N CYLLUI NPU NOHWXKEHHOM AgasneHnn ¢ nonyvyeHnem I-116 (1,922 r, 3,92 mmons,
73,3% BbIXOA) B BUAE XenToro TBepaoro sewecrea. 'H AMP (400 My, AMCO-d6): 6 9,39 (d, J
=9,6 Iy, 1H), 9,03 (s, 1H), 8,21 (d, J=8,7 'y, 1H), 8,16 (d, J=4,1 Ty, 1H), 7,87 (d, J= 9,2 'Ly,
1H), 7,71 (d, J=9,2Tu, 1H), 7,18 (t, J= 5,5 'y, 1H), 3,61 (m, 1H), 3,46 (m, 2H), 1,19 (d, J=6,9
My, 3H).

Mpumep 117

N&N w | /\)NH K,COj3, Nal

| HN-_ -, IM®A \k
INT-93 1-117

CuHTe3s (R)-3-((6-((TpeT-0yTnammHo ) metun)-2-xnopnupuMmuanH-4-un)okcu)-10-metun-
9,10,11,12-teTparngpo-8H-[1,4]anasenunno[5',6':4,5]TneHo[3,2-fIxuHonunH-8-oHa (I-117)
[00412] Tpem-6ytunamutH (0,019 mn, 0,363 mmons), noaug Hatpus (0,272 r, 1,814 mmonb) 1
(R)-INT-93 (0,167 r, 0,363 mmonb) pacteopsnu B 3 mn cyxoro JM®A. PeakynoHHyto cCMecCb
nepemeLlnBani npu KOMHaTHOW TemnepaType B TeuyeHue 8 uyacoB. [locne 3aBepLueHus,
peakUMOHHYIO CMECh PUMbTPOBANN C yaaneHnem nsbbiTka Conen n ounwani HeNoCpPeCTBEHHO
C nomoLUblo obpalleHHo-thasoson npenapaTtneHon BOXX (10-95% MeCN/Boga, 0,1% TFA) ¢
nonyyenuem I-117. '"H AMP (400 MI'y, AMCO-d6): 6 9,40 (d, J=9,2 Ty, 1H), 9,10 (t, J=6,0y,
1H), 8,20 (d, J=9,2 'y, 1H), 8,16 (d, J=4,1Ty, 1H), 7,82 (d, J=9,2 'y, 1H), 7,63 (d, J = 9,2 I'Ly,
1H), 7,51 (s, 1H), 7,16 (m, 1H), 4,39 (t, J = 4,0 'y, 2H), 3,59 (m, 1H), 3,44 (m, 2H), 1,33 (s, 9H),
1,17 (d, J = 6,9 T'y). MS m/z (M+H): 484 1.

Mpumep 118
o CI Qo
Cl S NaHB(OAc); "
P / AcOH, HCHO N \N N7
N N " \)\)\ HN\)"
H N
\\/N Jl\/\o HN\)-.,,, THF/MeOH \~/

1-117 1-118
CuHres (R)-3-((6-((TpeT-6yTUNn(MeTnn)amMmHo)MeTun)-2-xnop nMpuMmnaunH-4-un)okcu)-10-

metun-9,10,11,12-rerparnapo-8H-[1,4]anasenunHo[5',6':4,5]tneHo[3,2-f]lxuHonunH-8-ona (I-
118)
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[00413] 1117 (0,025 r, 0,050 mmonb) n cbopmanbaerng (37% soaH) (0,011 mn, 0,151 mmonb)
pactBopsanu B 3 mn THF, 1 mn MeOH n 0,1 mn ykcycHon kucnotbl. K ykasaHHOM cmecu
pobaenann Tpuadetokemboprugpng Hatpusa (0,053 r, 0,252 mmonb). PeakymoHHy0 cmechb
nepemelunBanu B TeYeHWe 2 4 Mpu KOMHATHOW TemnepaType, KOHLUEHTpUpoBanuM Jocyxa u
nosTopHo pacteopsanu B 3 mn AMCO macc/ 1 mn H2O n HenocpeacTBEHHO ounLLany ¢ NOMOLLbIO
obpalyeHHo-thasoson npenapatmeHon BOXKX (10-95% MeCN/Boga, 0,1% TFA) ¢ nonyyeHuem
1-118. '"H AMP (400 MI'y, AMCO-d6): & 9,62 (br, 1H), 9,40 (d, J = 9,2 'y, 1H), 8,20 (d, J = 8,7
My, 8,16 (d, J=4,1Tu, 1H), 7,83 (d, J = 9,2 'y, 1H), 7,63 (d, J = 9,2 'y, 1H), 7,59 (s, 1H), 7,17
(br, 1H), 4,69 (d, J = 15,1 'y, 1H), 4,27 (dd, J = 13,3 'y, 8,7 'y, 1H), 3,60 (m, 1H), 3,45 (m, 2H),
2,72 (d, J=5,0Tu, 3H), 1,41 (s, 9H), 1,17 (d, J = 6,9 Iy, 3H). MS m/z (M+H): 511,1.

KF
!
JIMCO
CuHres (R)-3-((2-cbTOPp-5,7-anrngpocypo[3,4-dJnupummnaunH-4-un)okcu)-10-metTun-

9,10,11,12-teTrparngpo-8H-[1,4]anasennnto[5',6':4,5]tueHo[3,2-f]lxuHonunH-8-oHa (1-119)
[00414] K pacTtBopy 1-86 (302 wmr, 0,66 mmonb) B AMCO (15 mn), KF (383,3 wmr, 6,6 Mmonb)
LOBaBnsAnNM npu KOMHaTHoW Temnepatype. MNonyyeHHyo cmech nepemewmsanu npyu 110 °C B
TeueHue 2 4. PeakynoHHyo cmechk pasgensann mexgy atunaudetatom (20 mn) un sogon (30 mn),
OpPraHUYeCKNn CNon OTAENANM M BOAHbLIA CrOW 3KCTparnpoBanu atunadetatom (2 x 20 mn).
O6beanHEHHbIE OpPraHUYeCcKue Cnoun NPOMbIBann ConeBbiM pactBopom (50 M) 1 opraHn4ecKnii
cnon otaenanu, cywunun Hag NaSOs, hunbTpoBany M KOHLUEHTPUPOBANN MPU MOHWKEHHOM
JaBneHnn. B pesynbTaTte OUNCTKN C TOMOLLbIO 06paLleHHOo-thasoBon npenapatusHomn BOXKX (10-
95% MeCN/Boaga, 0,1% TFA) nonyyanu Tpebyembin npogykt 1-119 (24,4 wmr, 8,4%) B BUAE
xenTtoro TBepaoro Bewecrtea. 'H AMP (300 My, AMCO-ds): 6 9,38 (d, J= 9,3 'y, 1H), 8,20 (d,
J=9,0Ty, 1H), 8,14-8,12 (m, 1H), 7,86 (d, J= 8,7 I'u, 1H), 7,65 (d, J= 8,7 'y, 1H), 7,15-7,10
(m, 1H), 5,04 (s, 4H), 3,68-3,55 (m, 1H), 3,47-3,42(m, 2H), 1,19 (d, J = 6,6 'y, 1H). MS m/z
(M+H): 438,1.

Mpumep 120
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KF N
> pZ
JIMCO k
N
|
1-80 1-120

Cuntes  (R)-3-(5-((TpeT-6yTuUn(metun)ammHo)metun)-2-cptopnupummuanH-4-un)okcu)-10-
metun-9,10,11,12-rerparnapo-8H-[1,4]anasenuHo[5',6':4,5]tneHo[3,2-f]xnHoONMH-8-0Ha
(1-120)

[00415] K pacteopy 1-80 (80,0 mr, 0,16 mmonb) B AMCO (6 mn) KF (90,8 mr, 1,57 mmonb)
£oGaBnann npy KOMHaTHOM Temnepatype. Mony4yeHHyo peakyMoHHY0 CMeCb nepemeLunsany
npy 110 °C B TeuyeHme 2 4. PeakUnOHHYIO CMECb OXnaxganu M 3aTemM pasgensnu Mexay
atunadetatom (20 mn) u Bogon (30 mn), opraHWYECKUA CNOW OTAENSNUM U BOAHbLIA CROW
akcTparnpoBanu stunauetatom (2 x 20 mn). O6beANHEHHDbIN OpraHNYeCKUiA CNon NPOMbIBann
coneBbiM pactBopom (50 mMn) u opraHuyeckun cnom otgensanu, cywunu Hag NaxSOs,
hMNbTPOBanNM N KOHUEHTPUPOBANU MNpu MOHWKEHHOM JaBneHun. B pesynbTaTe OuYUCTKM C
nomoLlpto obpalleHHo-tasoson npenapatmeHon B3IXKX (10-95% MeCN/Boga, 0,1% TFA)
nonyyanu Tpebyembini npogykT, 1-120 (10,4 mr, 12,8%) B BUAE XeNToro TBEpAOro sewecrea. 'H
AMP (300 MI'y, AMCO-ds): 6 9,35 (d, J=9,3 'y, 1H), 8,70 (s, 1H), 8,18 (d, J=9,0 'y, 1H), 8,15-
8,11 (m, 1H), 7,84 (d, J=9,0 'y, 1H), 7,61 (d, J=8,7Ty, 1H), 7,17-7,15 (m, 1H), 3,70-3,65 (m,
3H), 3,47-3,41(m, 2H), 2,18 (s, 3H), 1,19 (d, J= 6,3 'y, 3H), 1,13 (s, 9H). MS m/z (M+H): 495,2.

Mpumep 121
cl N
5/\0 S | HN\/-,,,/ IMCO
J
1-82 1-121
CuHres (R)-3-((5-(aTokcumeTnn)-2-cbropnupmumuanH-4-un)okcm)-10-metnn-9,10,11,12-

Terparngpo-8H-[1,4]anazennHo[5',6':4,5]tneHo[3,2-f]lxmnHonuH-8-oHa (1-121)
[00416] K pacteopy 1-82 (180 mr, 0,38 mmons) 8 AMCO (15 mn) KF (222,2 mr, 3,8 Mmonb)
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gobasnanu npu KOMHaTHOWN TemnepaTtype. [MonyYeHHy peakyMoHHY0 CMECb nepemeLunBanm
npu 110 °C B TeyeHue 2 4. PeakynoHHyo CMechb pasgenann mexay stunauvertatom (20 mn) n
Bogon (30 mn), opraHMYECKNn CNON OTAENSANN N BOAHbIN CION SKCTparmpoBanu sTunayetaTtom
(2 x 20 mn). O6bEeLUHEHHBIN OPraHNYECKNA Cron NPOMbIBany ConesBbiM pactBopoM (50 mn) u
opraHuyecknin cnon otaenanu, cywunu Hag NaSO4, hunbTpoBanm 1 KOHUEHTPUPOBanu npu
MOHWKEHHOM pJaeneHun. B pesynbTtate ouucTtkM C nomowbio  obpalyeHHo-a3oBom
npenapatmeHon BOXKX (10-95% MeCN/Boaa, 0,1% TFA) nonyyanu tpebyembin npogykr, 1-121
(49,2 mr, 26,9%) B Buae xenToro TBepaoro sewectea. 'H AMP (300 MMy, AMCO-ds): 6 9,33 (d,
J=9,3Tu, 1H), 8,72 (s, 1H), 8,19 (d, J= 8,7 'y, 1H), 8,09-8,07 (m, 1H), 7,86 (d, J= 9,3 'y, 1H),
7,64 (d, J= 8,7 'y, 1H), 7,14-7,05 (m, 1H), 4,67 (s, 1H), 3,64-3,62 (m, 3H), 3,47-3,41(m, 2H),
1,23-1,18 (m, 6H). MS m/z (M+H): 454,1.

NaHB(OAc)s,
AcOH, HCHO
Z z
N
H |
INT-95 1-122
CuHres (R)-3-((2-xnop-5-(1-meTnn-1,2,3,6-rerparngponmpuanH-4-un)nIUpMMmanH-4-

un)okcn)-10-metun-9,10,11,12-rerparngpo-8H-[1,4]anazennHo[5',6':4,5]TneHo[3,2-
f]JxnHonunH-8-oHa (1-122)

[00417] K pacteopy INT-95 B THF (2 mn) n metaHona (1 mn) fo6aBnanM yKCyCHYIO KUCNOTY
(10,45 mkn, 0,183 mmonb) n dhopmanbgerng (0,068 mn, 0,913 mmonb) (37% B BOAE). lNMocne
nepemewmnBaHms B TeueHne 10 mun gobasnsanu Tpuaudetokendoprugpng Hatpus (58,0 mr, 0,274
Mmorb). Yepes 40 MuH peakuuoHHyo cmecb oxnaxganu 4o 0 °C, racunn Hac. BogH NaHCOs,
akcTtparnposanm DCM-MeOH (4x, 9:1). O6beguHEHHbIE OpPraHUYecKne Cnou CyLuunuM Hag
NaxSO4, hunbTpoBanu n koHUeHTpUpoBanu. B pesynbTaTte ouncrtku ¢ nomoLlbto BOXKX (10-95%
MeCN/Boga, 0,1% TFA) nonyyanu 1-122 (9,0 mr, 0,018 mmonb, 19% Bbixoa). 'H AMP (400 MI'y,
OMCO-dg): © 9,90 (br, 1H), 9,38 (d, J=9,2 'y, 1H), 8,72 (s, 1H), 8,22-8,17 (m, 2H), 7,86 (d, J =
92Ty, 1H), 7,67 (d, J=9,2Tu, 1H), 7,18 (t, J= 5,3y, 1H), 6,38 (s, 1H), 4,10-3,74 (m, 2H), 3,62-
3,28 (m, 5H), 2,97-2,81 (m, 5H), 1,19 (d, J = 6,9 'y, 3H). MS m/z (M+H): 507,0.
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Mpumep 123

(L

N| N PdCl,(dppf) Cs,CO;
%o 1,4-IHOKCaH -
Br
1-116 1-123
CuHres (R)-3-((2-xnop-5-(nupmnanH-3-un)nupummanH-4-un)okcun)-10-metnn-9,10,11,12-

Terparnapo-8H-[1,4]anasennHo[5',6':4,5]tneHo[3,2-f]JxmuHonuH-8-oHa (1-123)

[00418] K cycneHsum 1-116 (30,1 mr, 0,062 mmonb) B 6e3BogHom 1,4-guokcane (1,5 mn)
pobaenanu Pd(dppf)Clo-CH2Clz (0,12 mn, 5 mon%, 0,025M B 6e3BogHOM 1,4-amMoKcaH) npu
KOMHaTHOW TemnepaType C MNONyYeHMeM CBETNO-KOPUYHEBON CYCMNEH3UN. 3-(4,4,5,5-
TeTpameTun-1,3,2-auokcaboponan-2-nn)nupuamnH (15,2 mr, 0,074 mmonb) B 6e3ogHoM 1,4-
anokcaHe (0,2 mn) pobaensanu K NOonyvyeHHOMY pacTBOpy, C nocrnegylowmm aobaBneHnem
CsCO3 (0,1 mn, 1,0 M B BOAE). MonyyeHHy0 CMeChb gerasnpoBarnu asoToM 1 BCTPAXMBANU nNpu
80 °C Ha wenkepe B TeyeHMe Houn. [locne oxnaxaeHust 4O KOMHAaTHOM TemnepaTtypbl U
yAaneHus pacrteBopuTenen ocratok pactesopsnum B OMCO (3,0 mn) u dunbTpoBanu.
OThmnbTPOBaHHLIN pacTBOp ouynwany ¢ nomolwbld BOXX ¢ obpaweHHon dasonm (0,01%
MypaBbUHOW KNCNoTbl B Boge-CH3CN) ¢ nonyyeHnem Tpebyemoro npoaykta 1-123 (6,1 mr, 20,6%)
B BuAe xenToro TBepaoro sewecrtea. 'H AMP (400 MMy, AMCO-ds) 8 9,34 (d, J= 8,7 'y, 1H),
8,97 (d, J=1,8Hz, 1H), 8,94 (s, 1H), 8,66 (dd, J= 4,8, 1,8 I'y, 1H), 8,21 (m, 1H), 8,16 (d, J=8,7
'y, 1H), 8,13-8,14 (br, 1H),7,82 (d, J=8,7 'y, 1H), 7,71 (d, J=8,7 'y, 1H), 7,58 (dd, J=8,2, 1,0
ry, 1H), 7,17 (t, = 5,7 T'y), 3,57-3,60 (m, 1H), 3,45-3,46 (m, 2H), 1,19 (d, J = 6,6Hz, 3H). MS
m/z (M+H): 489,4.

Mpumep 124

O
O

PdClx(dppf), KoCO3

Y
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1-116 1-124

Cunres (R)-3-((2-xnop-5-(3,6-aurnapo-2H-nupax-4-un)nupumuamnH-4-un)okcu)-10-metun-
9,10,11,12-TreTparngpo-8H-[1,4]anasennnto[5',6':4,5]tueHo[3,2-f]lxuHonunH-8-oHa (I1-124)
[00419] 1116 (180 wmr, 0,367 mmonsb), 2-(3,6-aurnapo-2H-nupax-4-nn)-4,4,5,5-teTpameTun-
1,3,2-anokcaboponaH (154 wr, 0,733 mmonb), PAClx(dppf) (0,027 r, 0,037 mmonb) n kapGoHaT
kanma (152 wr, 1,100 mmonb) pacteopsnu B 8 mn cyxoro JM®A un aerasuposanu nytem
BaKyyMMUpOBaHNSA/00paboTkn ynbTpasBykoM (2x), KaxAbli 3aHOBO HAmMONHAS aproHOM.
PeakuynoHHyto cmech 3atem Harpesanu go 85 °C ¢ nepemewmsaHunem. ocne Toro kak peakuyms
cumTanacb 3aBeplueHHOW no pesynbtatam XX/MC, cmecb oxnaxaanu, BbivBanu B BOAY U
akcTparnposanu 3x DCM. O6begnHeHHbIe OpraHnJYeckue Cnoun CyLunnm Haa cynbaTtom HaTpus,
dunbTpoBann N KoHUEHTpupoBanu. [OMnyYyeHHbIN OCTaTOK ouuwanu ¢ nomowbio BOXX ¢
obpalueHHon dason ¢ nonydyeHuem 1-124 (16 mr, 0,032 mmonb, 8,84 % Bbixoa). 'H AMP (400
My, OMCO-ds) © 9,34 (d, J = 9,6 'y, 1H), 8,69 (s, 1H), 8,17 (d, J= 9,2 'y, 1H), 9,34 (m, 1H),
7,84 (d,J=9,6Ty, 1H), 7,65 (d, J= 11Ty, 1H), 7,17 (br, 1H), 6,43 (s, 1H), 4,23 (m, 1H), 4,06 (m,
1H), 3,79 (t, J=6,0 'y, 1H), 3,60 (t, J = 5,5 'y, 1H), 3,45 (m, 1H), 2,03 (m, 1H), 1,19 d, J =
6,6Hz, 3H).

Mpumep 125

INT-6 1-125

CuHres (R)-3-((2-xnop-5,6,7,8-terparugponupuno[4,3-dinupumuant-4-un)okcum)-10-metun-
9,10,11,12-teTrparngpo-8H-[1,4]anasennnto[5',6':4,5]tueHo[3,2-f]lxuHonunH-8-oHa (1-125)
[00420] INT-6 (50 mr, 0,167 mmonb) cycneHguposanu B 10 mn cyxoro AM®A n npogysanu
asotom. [oGaensanu kapboHat kanmsa (0,231 r, 1,670 MmOnNb) U peakUMOHHYKD CMECh
nepemewwmsanu npu 90 °C B TeueHne 10 muH. K ykasaHHon cmecn gobasnsanu TpeT-6ytun-2,4-

anxnop-7,8-gurngponnpnaol[4,3-dinupnmnauni-6(5H)-kapbokennar (61 mr, 0,200 mmonb) wu
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peakUMOHHYD CMeChb nepemMelumBanm gononHuTtenbHein 1 yac npu 90 °C. Nocne 3aBepLleHns
peakuun no pesynbTatam XXX/MC, cmecb BbinvMBanu B HacbiweHHbIn NH4Cl, akcTtparuposanu 3
x DCM. O6beguHeHHble 3kcTpaktel DCM cywmnn Hag cynbgaTtom HaTpus, punbTpoBanu u
KOHLEHTpMpOBanu Ha cunukarene. HeounweHHoe BELWECTBO 3aTeM OYMLLANN C NOMOLLHO PraLL-
xpomaTtorpadum ¢ ncnonb3dosaHuem rpagunenta 0-30% MeOH B EtOAc. MpogykT-coaepxawme
dpakynn o6besUHANN, KOHLEHTPUPOBANM M NOJNYYEHHbIN OCTaTOK 3aTem pacteBopsnun B TFA
(1,162 mn, 15,08 mmonb) M nepemewnBann 1 4 npy KOMHaTHoOW Temnepatype. [locne
3aBepLUeHNs peakUMOHHYID CMeCb KOHLUeHTpupoBanu, obpabartbiBanu 3 mn NHsOH (BogH.) m
nony4YeHHoe TBepA0e BELLECTBO BblAENANN NyTEM PUNbTPOBAHUS, NPOMbIBANM BOLON U CyLLUMMN
noj BbICOKMM Bakyymom C nosnyuyeHunem 1-125 B Buae »xentoro Tsepaoro sewecraa (68 mr, 87%
Bbixoa). 'H AMP (400 MI"y, AMCO-d6): 6 9,40 (d, J= 8,0 'y, 1H), 9,53 (br, 1H), 8,22 (d, J=9,2
My, 1H), 8,18 (d, J=4,1Tuy, 1H), 7,85 (d, J = 9,2 'y, 1H) 7,18 (br, 1H), 4,45 (br, 1H), 3,62 (m,
1H), 3,56 (m, 2H), 3,46 (m, 2H), 3,12 (t, J = 6,4 Ty, 1H), 2,54 (s, 3H), 1,19 (d, 6,4 T'y, 3H). MS
m/z (M+H): 466,6.

Mpumep 126
NaHB(OAC);
HO(CH50),
HOAc
1-125 1-126

Cunres (R)-3-((2-xnop-6-meTtun-5,6,7,8-rerparngponmnpunaol4,3-dlnupumnaun-4-un)okcun)-
10-meTnn-9,10,11,12-tetparngpo-8H-{1,4]anasennnHo[5',6':4,5]TneHo[3,2-f]xuHonnH-8-oHa
(1-126)

[00421] 1125 (0,1 r, 0,214 mmonb) pacTteopsanu B 3 mn cmecu 1:2 MeOH-THF. Jo6asnsanu
ykeycHyto kucnoty (0,025 mn, 0,428 mmonb) n dopmanbaerng (0,080 mn, 1,071 mmonb) u
peakyuMoHHylo cmecb nepemewwumBarm B TevyeHume 10 MuH, 3atem  poBGaBnsnu
Tpnadetokenboprugpng Hatpua (0,136 r, 0,642 mmonb). PeakuynOHHYKO CMeCb OCTaBnsinu
nepemMeLlnBaTbCd B TEYEHWE JOMONMHUTENbHO 4Yaca npu KOMHaTHouW Temnepartype. Onocne
3aBepLUEHNA PeaKUMOHHYI0 cMecb pa3basnsanu 1 mMn BOAbI, KOHLUEHTPUPOBANM U NOMYYEHHbIN
octaTok pacteopsnv B 4 mn OMCO un ounwann HENOCPELCTBEHHO C NOMOLbIO OOpaLleHHO-
chasoson npenapatusHon BOXKX (10-95% MeCN/Boaa, 0,1% TFA) ¢ nony4yeHnem 1-126 (0,05,
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49% Bbixoa). H SIMP (400 My, AMCO-d6): 5 9,36 (d, J= 11,4 Ty, 1H), 8,09 (d, J = 8,7Hz, 1H),

7,83 (d, J=8,7 'y, 1H), 7,52 (d, J = 9,2 'y, 1H), 4,65 (br, 2H), 3,75 (M, 3H), 3,59 (M, 2H), 3,20
(s, 3H), 1,32 (d, J= 6,9 'y, 3H). MS m/z (M+H): 480,8.

Mpumep 127

&
NH  Pd{PPhy), Py

Et,SiH N
I' e HN\/J"—,( - | P
IIMDA
8]

INT-96 1-127
Cuntres  (R)-3+((2-xnop-5-(rmagpokcumetrun)nupmmuamH-4-un)okcu)-10-metnn-9,10,11,12-

TeTparnapo-8H-[1,4]amasenunHo[5',6':4,5]tueHo[3,2-f]xuHonuH-8-oHa (1-127)

[00422] K pactBopy INT-96 (60 wmr, 0,1 mmonb) B aAumeTtundopmamuage (2,0 wmn),
TeTpakuc(TpudeHundochdun)nannagnin(0) (14,4 mr, 0,01 mmonb) n TpuaTuncunaxe (72,4 mr, 0,6
Mmonb) gobaensanu npu 0 °C. MNony4YeHHy peakUMOHHYK CMECh NepemMeLLnBani NPy KOMHATHON
Temnepartype B TeueHne 2 4. [locne 3aBepLUeHnst peakLMOHHY0 cmecb pasbasnsnu sogon (4,0
M) 1 aKkcTparmpoBanu cmecbio 10% meTtaHon/guxnopmetaH (2 x 10 mn). OpraHnyeckuin crnom
npombiBany BoAon (5 mMn) ¢ NocneayoLmMM NPpoMbIBAaHUEM HACbILEHHBIM CONEBbIM PacTBOPOM
(5 mn). OpraHnyeckuin crnon cywmnnm Hag 6e3BoAHbIM CynbthaToM HaTPUst U KOHLEHTPUPOBAanM
NpU MNMOHMWKEHHOM JAaBneHun. MonyyeHHOe HEOUYMLLEHHOE BELLECTBO OYMLLANN C MOMOLLbIO
npenapatmneHon BOXXX ¢ nonyyeHuem 1-127 (22 mr, 40%) B BUAE XXENTOrO TBEPAOro BELLECTBA.
H AMP (400 My, AMCO-ds): 8 1,18 (d, J= 6,8 'y, 3H), 3,46 (br s, 1H), 3,60 (br s, 1H), 4,68 (s,
2H), 5,66 (br s, 1H), 7,15 (t, J= 5,2 'y, 1H), 7,60 (d, J= 9,2 'y, 1H), 7,84 (d, J = 9,2 'y, 1H), 8,11
(d,J=44Ty, 1H), 8,17 (d, J= 8,8 'y, 1H), 8,69 (s, 1H), 9,35 (d, J = 8,8 'y, 1H). MS m/z (M+H):
442 4.

Mpumep 128
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1. K,CO;

2. TFA

INT-6 INT-97 1-128

CuHres (R)-3-((2-xnop-5-((4-rmgpokcununepunaunH-1-un)metun)nupmmmuanH-4-nn)okcum)-10-
metun-9,10,11,12-terparngpo-8H-[1,4]anasenunHo[5',6':4,5]TneHo[3,2-f]JxuHonunH-8-oHa
(1-128)

[00423] K nepemewmaemon cycnensmm INT-6 (150,0 mr, 0,5 mmonb) B 6e3sogHom IM®PA (7,5
mn) aobasnsnu -BuOK (1M B THF, 0,6 mn, 0,6 mmonb) npy O °C no kannsm ¢ nonyyeHnem
KOpWUYHeBOro pacteopa. MonyyeHHbIn pacTBOp NepemeLlnBan B Te4eHne gononHutensHoro 0,5
4y npu ykasaHHon Temneparype. INT-97 (144,5 mr, 0,55 mmonb) B IM®PA (2 mn) aobaenanu no
KannsMm K ykasaHHOMY Bblll€ PacTBOPY W MNepemMeluMBanu B TEYEHWE HOYM MPU KOMHATHOMN
Temnepartype. PeakUynoHHYO cMech pasaensanu mexay atunavetatom (10 mn) n sogon (20 mn),
OPraHU4YeCcKNin CNon OTAENANM M BOAHbLIA CrOW 3KCTparnpoBanu atunadetartom (2 x 10 mn).
O6beaNHEHHbIN OpPraHNYeCKMiA CNON NPOMbIBANM ConeBbiM pacTeopoM (30 Mn) 1 opraHMJeCKuiA
cnon otaenanu, cywunun Hag NaSOs, hunbTpoBany U KOHLUEHTPUPOBANN MPU MOHWKEHHOM
JaBneHnn. B pesynbTaTe OYMCTKM C NOMOLbO npenapatneHon BOXX nonyuyann 1-128 (30 wr,
11,4%) B BuAe xentoro TBepaoro sewecrea. 'H AMP (300 My, AMCO-de): 8 9,35 (d, J=9,0
'y, 1H), 8,68 (s, 1H), 8,19-8,12 (m, 2H), 7,84 (d, J=9,0 'y, 1H), 7,59 (d, J= 9,3 T'y, 1H), 7,15 (t,
J=24Ty, 1H), 4,56 (d, J=4,2 'y, 1H), 3,63 (s, 3H), 3,47-3,45 (m, 3H), 2,81-2,71 (m, 2H), 2,30-
2,11 (m, 2H), 1,75-1,65 (m, 2H), 1,46-1,40 (m, 2H), 1,19 (d, J= 6,6 'y, 3H). MS m/z (M+H): 525,0.

Mpumep 129



272

INT-6 INT-98 1-129
(R)-3-((2-xnop-5-((4-aTokcununepuanH-1-un)metTn)nMpumMmmnamnH-4-un)okcu)-10-metun-
9,10,11,12-teTparngpo-8H-[1,4]anasennHo[5',6':4,5]TneHo[3,2-fIxuHonunH-8-oHa (I-129)
[00424] K nepemewwwmaemon cycneHanm INT-6 (131,0 mr, 0,44 mmonb) B 6e3sogHoM MDA (11
mn) gobasnsanu t-BuOK (1 M B THF, 0,72 mn, 0,72 mmonb) npu 0 °C no kannsm ¢ nony4yeHnem
KOpM4YHeBOro pacteopa. lNonyyeHHbIn pacTBop NepemeLunBany B Te4eHne gononHutensHoro 0,5
4y npu ykaszaHHon Temneparype. INT-98 (128,0 mr, 0,44 mmonb) B MDA (1 mn) gobasnsanu no
KannsMm K ykasaHHOMY BbIll€ PacTBOPY W MNepemMeluMBanu B TEYEHWE HOYM MPU KOMHATHON
Temnepartype. PeakUynoHHY0 CMeCh pasaensanu mexay atunavertaTtom (15 mn) n sogon (15 mn),
OpPraHN4YeCcKNin CNon OTAENANM M BOAHbLIA CrOW 3KCTparnpoBanu atunadetartom (2 x 15 mn).
O6beNHEHHbIN OpPraHNYeCKUiA CNon NPOMbIBanNM ConeBbiM pacTeopoM (30 Mn) 1 opraHuJecKuii
cnon otaenanu, cywunn Hag NaSOs, hunbTpoBany M KOHLUEHTPUPOBANN MPU MOHWKEHHOM
AaBneHnn. B pesynbTate ouncTku ¢ nomoLpto npenapatusHon B3XKX nonyyanu 1-129 (49,8 wr,
20,4%) B BUge xenToro TBepaoro sewecrea. 'H AMP (300 MI'y, AMCO-de): 6 9,89 (brs, 1H),
9,39 (d, J=4,5Tu, 1H), 8,88 (s, 1H), 8,23-8,14 (m, 2H), 7,88 (d, J=4,4 'y, 1H), 7,66 (d, J=9,0
My, 1H), 7,20-7,05 (m, 1H), 4,68-4,43 (m, 2H), 3,80-3,63 (m, 2H), 3,60-3,44 (m, 6H), 3,26-3,03
(m, 2H), 2,27-2,17 (m, 1H), 2,16-1,88 (m, 2H), 1,76-1,56 (m, 1H), 1,21 (d, J=6,0 'y, 3H), 1,19-
1,02 (m, 3H). MS m/z (M+H): 553.

Mpumep 130
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INT-6 INT-99

CuHres (R)-3-((2-xnop-5-((4-(2-meToKkcuaTokcu)nunepuanH-1-un)metTun)nIupMMmmuanH-4-
un)okeu)-10-metun-9,10,11,12-rerparngpo-8H-[1,4]anasennHo[5',6':4,5]TneHo[3,2-
f]JxuHonuH-8-oHa (1-130)

[00425] K pacteopy INT-6 (135,6 mr, 0,4 mmonb) B AM®A (20 mn) gobasnanu kapboHaT kanus
(625,9 wmr, 4,5 mmonb) Npy kKOMHaTHON Temnepartype u nepemewwmnanu npu 90 °C B TeueHne 10
MUH. K nonyyeHHon cmecn INT-99 (145,0 mr, 0,4 mmonb) gobasnanu npu 90 °C. [NonyyeHHyto
peakumoHHyto cmecb nepemewnsanm npu 90 °C B TeueHume 1 4. [locne 3aBepLueHUs
peakyMoHHYo0 cMechb pasbaBnanu neasiHonm sogon (15,0 mn), skcTparnpoBany aTunagetaTom (2
x 10 mn) n npombiBanu conesbiM pactBopom (30 mn). OpraHnyecknin Cron OTAENANN, CyLIMMK
Hag ©e3BOAHbIM CynbcaToOM HaTPUS M KOHLEHTPUPOBANM MNPX MOHWKEHHOM AaBMNEHUN C
NoNy4YeHMEM HEOUYULLEHHOrO BeLWecTBa. HeounweHHoe BELWECTBO ouyuwanyu € MNOMOLLbIO
obpalyeHHo-thasoBon npenapaTtusHon B3IXKX (10-95% MeCN/Boga, 0,05% NH4HCO3) ¢
nonyuyeHunem I-130 (14,5 mr, 6%) B BUAE XenToro TBepaoro sewectaa. 'H AMP (300 MMy, AMCO-
ds) 9,35 (d, J=9,0 'y, 1H), 8,69 (s, 1H), 8,18 (d, J = 9,0 'y, 1H), 8,12-8,08 (m, 1H), 7,84 (d, J
=90y, 1H), 7,59 (d, J=9,0 'y, 1H), 7,15 (t, J = 5,4 'y, 1H), 3,63-3,52 (m, 3H), 3,52-3,39 (m,
7H), 3,23 (s, 3H), 2,78-2,74 (m, 2H), 2,26-2,19 (m, 2H), 1,84-1,81 (m, 2H), 1,50-1,44 (m, 2H),
1,20 (d, J = 5,4 'y, 3H). MS m/z (M+H): 583,4.
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Mpumep 131

INT-6 INT-100 1-131

CuHTes (R)-3-((2-xnop-5-((4-(2-pTOoparTokecu)nunepuanH-1-un)metTun)nIMpMmMmmuanH-4-
un)okcu)-10-metnn-9,10,11,12-rerparngpo-8H-[1,4]anasennHo[5',6':4,5]TneHo[3,2-
f]JxuHonnH-8-oHa (1-131)

[00426] K pactsopy INT-6 (54,4 wmr, 0,2 mmonb) B IM®A) (10 mn) gobasnanu TpeT-0yToKCHA
kanua (1 M B THF, 0,4 mn, 0,4 mmonb) npn 0 °C n nepemewmnsann B TeuyeHne 10 muH. K
nonyyeHHon cmecn INT-100 (56,0 wmr, 0,2 mmonb) gobaensnu npu 0 °C. [lonyyeHHyto
peakumoHHyto cmecb nepemewmBann npum 25 °C B TeyeHme Houwu. [locne 3aBepLueHUs
peakuyMoHHYo cMechb pasbaBnanu neasHon sogon (15,0 mn), skcTparnposany aTunagetaTom (2
x 10 mn) 1 npombiBanu conesbiM pacTteopom (30 mn). OpraHnMYecKknii Cnon OTAENSANN, CyLUNNN
Hag ©e3BOAHbIM CynbcaToM HaTPUS M KOHLEHTPUPOBANM MNpPU MOHWKEHHOM AaBMNEHUN C
NOoNy4YeHMEM HEOUYULLEHHOrO BeLWecTBa. HeounweHHoe BELECTBO ouyuwanyu € MNOMOLLbIO
obpalyeHHo-hasoBon npenapaTtusHon B3IXKX (10-95% MeCN/Boga, 0,05% NH4HCO3) ¢
nonyuyeHunem 1-131 (19,3 wmr, 19%) B BUae xenTtoro Teepgoro Bewecrtea. 'H AMP (400 My,
AMCO-ds): 8 9,35 (d, J = 9,0 'y, 1H), 8,69 (s, 1H), 8,18 (d, J = 9,0 "y, 1H), 8,12-8,08 (m, 1H),
7,84 (d, J=9,0ly, 1H),7,59(, J=9,0y, 1H), 7,15 (t, J= 54 I'y, 1H), 4,57 (t, J = 3,9 Iy, 1H),
441, J=39 Ty, 1H), 3,68 (t, J = 4,2 'y, 1H), 3,64 (s, 3H), 3,58 (t, J = 4,2 I'y, 1H), 3,47-3,43
(m, 2H), 3,36-3,33 (m, 1H), 2,78-2,75 (m, 2H), 2,27-2,20 (m, 2H), 1,87-1,83 (m, 2H), 1,50-1,47
(m, 2H), 1,20 (d, J = 6,6 'y, 3H). MS m/z (M+H): 571,0.
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Mpumep 132

INT-6 INT-101 CDs 1-132
CuHnres (R)-3-((2-xnop-5-((4-(meTokeu-d3)nunepmavH-1-un)meTun)nupuMmmnamH-4-mr)okcu)-
10-meTnn-9,10,11,12-terparugpo-8H-[1,4]anasennno[5',6':4,5]TueHo[3,2-f]JxuHonunH-8-oHa
(1-132)
[00427] K pactBopy INT-6 (107,2 mr, 0,4 mmonb) B AM®A (15 mn) go6asnanu kapboHaT kanus
(495,0 mr, 3,6 mmonb) Npy KOMHaTHON Temnepatype u nepemewwmnanu npy 90 °C B TeueHne 10
MuH. K nonyyeHHon cmecn INT-101 (100,0 mr, 0,4 mmonb) go6aenanu npu 90 °C. MNony4yeHHyto
peakunoHHyto cmecb nepemewmBanu npn 90 °C B TeueHme 1 4. [locne 3aBepLueHUs
peakUnoHHyo cMecb pasbaenanu negsaHon sogon (30,0 mn), skcTparmposanu sTunauleTaTrom (2
x 20 mn) 1 npombliBanu conesbiM pacTteopom (50 mn). OpraHnyecknii Cnon OTAENSANN, CyLINNN
Hag ©e3BOAHbIM CynbcaToM HaTPUS M KOHLEHTPUPOBANM MNpPU MOHWKEHHOM AaBMNEHUN C
NONy4YeHMEM HEOUYULLEHHOrO BeLWecTBa. HeounweHHoe BELECTBO ouyuwany € MNOMOLLbIO
obpalleHHo-thasoBon npenapaTtusHon B3IXKX (10-95% MeCN/Boga, 0,05% NH4HCOs) ¢
nonyuyeHunem 1-132 (7,6 mr, 4%) B BuAe xentoro Teepgoro sewecraa. 'H AMP (400 MI'y, AMCO-
de): ©9,35(d, J=9,0 'y, 1H), 8,69 (s, 1H), 8,18 (d, J = 9,0 'y, 1H), 8,12-8,08 (m, 1H), 7,84 (d, J
=90y, 1H), 7,59 (d, J=9,0 'y, 1H), 7,15 (t, J = 5,4 'y, 1H), 3,64-3,53 (m, 3H), 3,47-3,40 (m,
2H), 3,28-3,17 (m, 1H), 2,76-2,73 (m, 2H), 2,27-2,24 (m, 2H), 1,87-1,83 (m, 2H), 1,47-1,44 (m,
2H), 1,20 (d, J = 6,6 Iy, 3H). MS m/z (M+H): 542,0.
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Mpumep 133

/ NH KzCO3 , = 0 Y | HN\/"’/
N/
T TIMOA

INT-6 INT-102 A 1-133
CuHres (R)-3-((2-xnop-5-((4-n3onponokcunune puauH-1-un)meTun)nMpmmmuanH-4-mn)okcu)-
10-meTnn-9,10,11,12-terparugpo-8H-[1,4]anasennno[5',6':4,5]TueHo[3,2-f]JxuHonunH-8-oHa
(1-133)
[00428] K pacteopy INT-6 (147,6 wmr, 0,5 mmonb) B IM®A (30,0 mn) agobasnsanu kapboHat
kanns (681,5 mr, 5,0 MMonb) npu KOMHaTHoOW TemnepaTtype u nepemewwmsanu npu 90 °C B
TeyeHne 10 muH. K nonyyeHnHom cmecn INT-102 (150,0 mr, 0,5 mmonb) gobasnanu npu 90 °C.
[MonyyeHHyo peakynoHHyto cmeck nepemelumsanmy npu 90 °C B TeyeHne 1 u. Nocne 3aBepLueHns
peakUnoHHyo cMecb pasbaenanu negsaHon sogon (30,0 mn), skcTparmposanu sTunauleTaTrom (2
x 20 mn) 1 npombiBanu conesbiM pacTteopom (50 mn). OpraHnMYecKknii Cnon OTAENSANN, CyLINNN
Hag ©e3BOAHbIM CynbcaToM HaTPUS M KOHLEHTPUPOBANM MNpPX MOHWKEHHOM AaBMNEHUN C
NONy4YeHMEM HEOUYULLEHHOrO BeLWecTBa. HeounweHHoe BELECTBO ouyuwany € MNOMOLLbIO
obpalleHHo-thasoBon npenapaTtusHon B3IXKX (10-95% MeCN/Boga, 0,05% NH4HCOs) ¢
nonyuyeHunem 1-133 (24,2 wr, 10,2%) B BUge xentoro TBepaoro sewecrea. 'H AMP (400 MIy,
AMCO-ds): 8 9,35 (d, J = 9,3 'y, 1H), 8,67 (br, 1H), 8,17 (d, J= 9,0 'y, 1H), 8,12-8,08 (m, 1H),,
7,84 (d,J=9,0y, 1H),7,59 (d, J=9,0 'y, 1H), 7,15 (t, J= 4,8 'y, 1H), 3,70-3,63 (m, 4H), 3,53-
3,47 (m, 2H), 3,41-3,36 (m, 1H), 2,78-2,74 (m, 2H), 2,26-2,19 (m, 2H), 1,79-1,63 (m, 2H), 1,44-
1,41 (m, 2H), 1,20 (d, J = 6,6 'y, 3H), 1,05 (d, J = 6,0 'y, 6 H). MS m/z (M+H): 567,1.
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Mpumep 134

p " K,COs %o S | HN\/I",,,
N: | HN\/'"'/, IMOA /O
HO o
INT-6 INT-103 /i\ 1-134

CuHTe3s (R)-3-((5-((4-(TpeT-6yTOKCU)NUNEPUAUH-1-UN)METUN)-2-XNOPNUPUMUONH-4-
un)okcun)-10-meTtun-9,10,11,12-rerparngpo-8H-[1,4]anaszenunHo[5',6':4,5]tneHo[3,2-
flxuHonuH-8-oxa (1-134)

[00429] K pactBopy INT-6 (158,0 mr, 0,5 mmonb) B AM®A (20 mn) go6asnanu kapboHaT kanus
(828,0 mr, 6,0 mmonb) npu 90 °C 1 nepemelumany B TedeHne 10 muH. K nonyueHHon cmecn INT-
103 (168,0 mr, 0,5 mmonb) gobaensnu n nepemewmanu npyu 90 °C B TeyeHue 1 u. Mocne
3aBepLUEHNS PeaKkUMOHHYIO cMecb pasbaBnsanu negsHom sogon (30,0 mn), skcTparupoBanu
aTnnageTaTtom (2 x 20 mn) u npomMbiBanu conesbiM pacteopom (50 mn). OpraHuyeckunin cnomn
oTAENANN, Cylwnnun Hag 6e3BoAHbIM CynbdaToM HaTPUS U KOHLEHTPUPOBANA NPU NOHMKEHHOM
AaBNEHUN C MNONMYYEHMEM HEOYUMLLEHHOrO BeELWeCTBa. HeouuieHHOe BELLECTBO ouuwanu C
nomowpto  obpaleHHo-chasoBon npenapatmeHon BIXKX (10-95% MeCN/Boga, 0,05%
NH4HCOs) c nonyuernem 1-134 (11,7 wr, 4%) B BUAE xenToro TBepgoro Bewectea. 'H AMP (400
My, OAMCO-ds): © 9,35 (d, J = 9,3 'y, 1H), 8,68 (s, 1H), 8,18 (d, J= 8,7 'y, 1H), 8,12-8,08 (m,
1H), 7,84 (d, J=9,0 'y, 1H), 7,60 (d, J= 9,0 'y, 1H), 7,15 (t, J = 4,8 'y, 1H), 3,68-3,55 (m, 3H),
3,54-3,40 (m, 3H), 2,76-2,73 (m, 2H), 2,27-2,24 (m, 2H), 1,69-1,63 (m, 2H), 1,44-1,41 (m, 2H),
1,20 (d, J = 6,6 'y, 3H), 1,13 (s, 9H). MS m/z (M+H): 581,2.
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Mpumep 135

cl
N)\IN
D Dﬁ/kCl
o
D

s. ©
s § X /
/ 9IKB  K2CO3 NSN N7 INH
NH | I HN\/I.
N ) %o S K
o

U N JIM®DA

D,
INT-6 INT-104 D%/i)\ D I-135
D

Cunres (R)-3-((2-xnop-5-((aTokcu-dsS)metun)nupummnamH-4-un)okeun)-10-metnn-9,10,11,12-

HO

Terparnapo-8H-[1,4]anasennHo[5',6':4,5]tneHo[3,2-f]JxmuHonuH-8-oHa (1-135)

[00430] KcycneH3un INT-6 (66 mr, 0,220 mmonb) B AM®A (3,0 mn) gobasnanu kapboHat kanums
(274 wmr, 1,980 mmonb) 1 nonyyeHHyto cmecb nepemewmsanu npu 90 °C B TeueHne 10 MuH.
Ho6aensanu pacteop INT-104 (56 wr, 0,264 mmonb) B OM®PA (2,0 mn). [lonyyeHHyto
peakumoHHyto cmecb nepemewmsanm npu 90 °C B TeueHue 4 4. [locne 3aBepLueHUs
PEeakUMOHHYI0 CMeCb CUNbTpoBanM W UNbTPaTbhl KOHUEHTPUPOBANM MpU MNOHMXKXEHHOM
gasneHunn. Nony4yeHHoe HEOUMLLEHHOE BELLECTBO OUMLLANK C MOMOLLbIO donaLu-xpomarorpadun
Ha KONOHKe C cunukarenem, anwounpys rpagneHtom 1% - 15% MeOH-EtOAc, ¢ nonyyeHuem I-135
(68 wmr, 65 % BbIX0a4) B BUAE xenToro Teepaoro sewecraa. 'H AMP (400 MI'y, AMCO-de): 5 9,34
(d,J=9,2ruy, 1H), 8,69 (s, 1H), 8,17 (d, J=9,2 'y, 1H), 8,14 (d, J=4,6 'y, 1H), 7,84 (d, J=9,2
y, 1H), 7,61 (d, J=9,2 'y, 1H), 7,16 (t, J = 5,0 'y, 1H), 4,63 (s, 2H), 3,56-3,60 (m, 1H), 3,40-
3,47 (m, 2H), 1,16 (d, J = 6,9 'y, 3H). MS m/z (M+H): 475,1.

Buonormnyeckue npumepsbl

[00431] Hwxe onucaHbl aHanusbl in vitro, ncnonb3yemble NS M3MepeHus Buonormyeckon
aKTUBHOCTW NPeANOXEHHbIX COEAUHEHUN B KAYECTBE CENEKTUBHbIX UHIMOuTopos MK2.

MNPUMEP 136

AHanns akTMBUPYEMOM MMUTOreH-aKTUBUPYEMOW MPOTEUHKMHA3O0M MPOTEUHKUHA3bl 2
Omnia® gnsa oLeHKU akKTUBHOCTU COeaUHEeHMS:

[00432] HwxenpvBeAeHHbIN MPOTOKON OMUCBIBAET KUHA3HbIA aHanus C HenpepbiBHON
CUYUTBIBAEMOCTbIO, ONTUMU3NPOBAHHBIN ANA U3MEPEHUSA aKTUBHOCTW COEAUHEHWI B OTHOLLEHUN
thepmeHTa p38a aKTMBMPOBAHHON MPOTEVMHKUHA30M 2, aKTUBMPYEMOW MUTOrEH-aKTUBUPYEMON

npotenHkmHason (MAPKAP-K2 nnn MK2). JononHutenoHble NOAPOOHOCTU LaHHOMO aHanusa
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onucaHbl Life Technologies, Carlsbad, CA Ha wnx cante co cneaywowmm agpecom URL:
http://tools.lifetechnologies.com/content/sfs/manuals/omnia_kinase_assay_man.pdf.

[00433] [PeareHT] ncnons3sosanu:

[MK-2] = 0,4 HM,

[ATP] = 10 mkM n

[ST3-Sox] = 10 mkM (ATP 2PKy = 10 mkM)

[00434] Bkpatuye, 10X crokoeble pacteopbl MK2 (PV3317 ot Life Technologies), 1,13X ATP
(ASOOIA) N KOHBIOIMPOBAHHOTO € Sox nenTugHoro cybcrtpata S/T3-Sox (KZN1031) Obinu
NpUroToBnEHbI B 1X KMHa3HOM peakynoHHom Bydepe, cocrtosawem ns 20 mM tpuc, pH 7,5, 5 MM
MgClz, 1 MM EGTA, 5 MM B-rnuyepodocdaTta, 5% rnuyepuna (10X, KBOO1A) n 0,2 mM DTT
(DSO0IA). PacTteop thepmeHTa (5 mkn) gobasnsanu k kaxagomy OMCO (5 mkn) unu cepunHo
pasbaBneHHbIM UCTbITYEMbIM COEAUHEHNAM, nonyyeHHbIM B OMCO, B 384-nyHouyHon Genbin
MUKPOTMTPOBANbHbIN NNAHLWET C He CBs3blBaowen nosepxHocTelo (Corning, NY) . KuHasHble
peakyumn HaunHanu ¢ gobaBneHus 45 mkn cmecn ATP-nenTtngHbin cybetpat S/T3-Sox u kaxable
71 cekyHp B TeuyeHne 120 MMHYT KOHTponupoBanu npu Aex360/A.m485 B nmnaHweT-pngepe
Synergy H4 ot BioTek (Winooski, VT) npyn KOMHaTHON TeMmneparype.

[00435] PoHOBbIE CUrHarbl U3 MYHOK, HE COAEPXKALLIMX KOHTPOIbHbLIX (DEPMEHTOB, BblYUTANN U3
BCEX KpMBbIX Nporpecca. HayanbHble NMHENHbIE YYaCTKM KPUBbIX YUCTOro NpoLecca nogorHanm
NoA nNWHENHOe YpaBHEHWE C MONyYEeHWEM HaknoHa W npoueHTa WuHrnbuposaHus (%
UHMIMOUPOBaHNSA) NPU  KaXKAOM KOHUEHTpauum coeauHeHus. KpuBble 4MCTOro nporpecca,
NONyYeHHble B TEYEHWE NEPBbIX ABYX YACOB Peakuuil, Takke MOATOHSNM NOJ BOCXOASLLEe
OAHO3KCNOHEHUManbHOe ypaBHEHNE (YpaBHEHNE 1), C NONMYyYEHUEM 3HAUYEHUN Kobs MPU KaXKA O
KOHLEHTpauumn coepunHeHns. Yyactkm % WHrMOMpoBaHMS MO CPaBHEHUIO C KOHLEHTpauuen
NHrIMBUTOPA NOATOHSANNCL COrMAacHO YpaBHEHUIO Ao03a-peakums (ypaBHEHME 2), C NonyyYyeHuem
3HaueHus |Cso 1 HakNoHa Xunna, B TO BPEMS Kak 3aBUCUMOCTU Kobs OT KOHLIEHTPALMKN MHIMBUTOpa
NOArOHANNCL NOA ypaBHeHue 3 (ypaBHEHME 3) C NONyYEHNEM KaxyLleroca 3HavyeHns Kinact/Ki C
ncnonb3oBaHMeM nporpamMmmHoro obecneveHus GraphPad PRISM (Version 6,00; GraphPad San
Diego, CA).

7kobst
F=V, (d-e™)
K g (Eq. 1)

rae F npeacraBnaeT co6Goil MHTEHCUMBHOCTL (hriyopecLeHUMn OT cuuTbiBaTens nnadweta, Vo

npeacraensieT cobon NOCTOAHHYIO, OTPaXKAOLLY 3aBUCMMOCTb MEXAY NnokasaHueM npubopa u
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KOHUEHTpaunen NpoaykTa, t npeacrasnseT cobon Bpemsi, € npeacraBnsaeT cobon uncno dnnepa,

kobs NpepcTaBnseT cobon Habnogaemylo KOHCTaHTY CKOPOCTU MHAKTUBaLUN.

100
% uHrHOMp, = —-——
(Eq.2) 1+ (Cooyn

I . .
rae % nHrnbnposaHus npep,mjaénﬂeT cobon npoueHT uHrnbnposaHms, ICso npegcrasnset coboun
MONMOBUHY  MakCMMarnbHOW  WHrMOupylowen koHueHTpauyuu, [I] npeacrtaBnset coboun
KOHLEHTpaunto NHrmbntopa, n npeacraenseT cobon HaknoH Xunna.

(Eq.3) k., Fual]

b
obs KI 2
rae koos nNpeacraBnseTr cobon Habniojaemyrd KOHCTaHTy CKOPOCTU MHakTUBauun, Kinact

npeacraenseT cobon KOHCTaHTY CKOPOCTU KaXyLLencs nHaktmsayum, K - KaxkyLaacs KOHCTaHTa
NHrnéuposaHus 1 [I] npeacraBnsaeT coboin KOHUEHTpaLuo nHrmbutopa. PesynbTaTbl ykazaHHOro
aHanusa, nokasbiatowme [Cso (TO €CTb KOHLEHTpaLmio, Npu KOTOPON UCTbITYEMbIE COELUHEHMNE
NHrMbupyet cpocchopunupoBaHmne cybecrpaTHoro nentuga Ha 50%), coobwaoT B HAHOMOMSIX.
PesynbTaTbl aKkTMBHOCTU MWCMNbITYEMbIX COEAMHEHWA noka3aHbl B Tabnuuye A B cTonbue,

o3arnaesneHHomMm «MK2 ICso».

MNPUMEP 137

Macc-cnekTpoMeTpuuecKkun aHanuM3s Ans onpefeneHus ypOBHS  KOBarieHTHOM
moaudukaumum MK2

[00436] CoeguHeHusas c¢ 11 no [1-60 no un3obpeTeHuto aHanusaMpoBanu B Macc-
CMEKTPOMETPUYECKOM aHannse Ans N3MepeHus nx cnocoOHOCTN KOBaNeHTHO MOANDULMPOBATD
Genok MK2. Tlpoueaypa Ans ykasaHHOro aHanmsa cnegywowasi. MHTakTHbin Oenok MK2
(Invitrogen, kat.Ne PR5320A) nHkybuposanu B TeyeHne 60 MUHYT NPy KOMHATHON TeMnepartype
¢ 10-kpaTHbIM M3ObITKOM TECTUPYEMOrO COEAWHEHUS COEAMHEHUS MO OTHOLIEHWUIO K Benky.
ANWKBOTBI MONYyYeHHON cMecn (Mo 6 MKN kaxaas) pasbasnsanu 0,2% TpUTOPYKCYCHOM KUCIOTON
(TFA, 10 mkn) nepea mukpoounctkon C4 ZipTipping HenocpencTtBeHHO Ha muweHn MALDI ¢
NCMONb30BaHNEM CUHAMMHOBOW KUCMOTBI B KayecTBe martpuubl gecopbumm (10 mr/mn B 0,1%
TFA:ayetoHuTpun 50:50, 06./06.). LleHTpouaHyto mMaccy ueneBoro 6enka B KOHTPOITbHOM
obpasue cpaBHMBanNM C LEHTPOMAHON Maccon UueneBoro 6enka, WHKYOUMPOBAHHOIO C
coeguHeHnem. CaBUr LEHTPOMAHOW Maccbl o0paboTaHHOro ©Oenka noO CpPaBHEHU C
HeoBpaboTaHHbIM Oenkom Obin pasgeneH Ha MOMEKYMAPHYK Maccy COEAUHEHUS. DTO UYMChO

COOTBETCTBYET MNPOLEHTHOMY COAEPXKAHUID MOAUDULMPOBaHHOrO Genka (nokasaTenb A0mnu
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obero yenesoro 6enka, KOBaNeHTHO CBA3AHHOIO C TECTUPYEMbIM COEAUHEHNEM) NOCIE OAHOMO
yaca WHkybayuu. PesynbTaTbl 3TOro aHanusa npeacraBneHbl B Tabnuuye A B cronbue
«Mopundumkauua maccbi».

[00437] CoepaunHeHusa c 1-51 no 1-129 aHann3nposanu B Macc-CneEKTPOMETPUYECKOM aHanumse ¢
NCMONb30BAHWEM MAarHUTHbIX TPaHyn AN  U3MEPEHWs WX CrnOCOBHOCTM  KOBAameHTHO
MogncdunumposaTe 6enok MK2. MNpouyeaypa AN ykasaHHOro aHanmsa cnegytowas. benok MK2
(Invitrogen, Ne no karanory PR5320A) nHkybupoBanun B TeuyeHne 60 MUHYT NpyM KOMHATHOM
Temnepartype ¢ 10-kpaTHbIM M3BbITKOM TECTUPYEMOrO COEAMHEHUS NO OTHOLWEHUo K Benky. 3
MK MarHuTHbIX rpaHyn Ni-NTA pgobaensnm k 6 mkn anukBotam oOpasua, npombiBany,
antonposanu 0,2% TpudTopyKCycHom kucrnoton (TFA, 2 MKn) 1 HENOCPEeACTBEHHO HAHOCUIN HA
mMuweHb MALDI ¢ ncnonb3oBaHnem CMHanNMHOBOMW KUCIOTbI B KauecTBe MmaTpuLbl gecopbuum (10
mr/mn B 0,1% TFA:ayetoHutpun 50:50, 06./06.). LleHTpomnaHyto maccy uenesoro Oenka B
KOHTpONbHOM o6pasue cpaBHUBANM C LEHTPOULHON Maccom Lienesoro 6enka, MHKyOMpoBaHHOroO
C coeauHeHnem. CaBuUr LEHTPOMAHOMN Maccbl 0OpaboTaHHoro 6enka no CpaBHEHUO C
HeoOpaboTaHHbIM 6enkom Obin pasgeneH Ha MOMEKYNSAPHYO Maccy CoefuHEHUs. OTO YMcno
COOTBETCTBYET MPOLEHTHOMY COAEPXaHWIO MOAudMUMpoBaHHOro Genka (nokasartenb A0nu
obuero LeneBoro 6enka, KOBaneHTHO CBA3AaHHOIO C TECTUPYEMbIM COEAUHEHNEM) NOCINE OAHOMO
yaca WHkybauuu. PesynbTaTbl 3TOro aHanusa npeacraBneHbl B Tabnuuye A B cronbue

«Mopundunkauua maccbi».

nPumeP 138

KneTouHbit aHanu3s MK2 - O6HapyxeHue obuwero n pocco-Hsp27 (Serine 78) ¢ nomowb1o
MSD U®DA (Thp1)

[00438] CoeguHeHus cornacHoO U30OpEeTEeHUd aHanuMaupoBanu B KneTkax OCTpOro
MOHOLMTaPHOro nenkosa yenoseka Thp-1 aAns nsmepeHns MHrMdnpoBaHns aktuBHocT MK2.
KneTku Thp-1 Bbipawmeanu B KynbTypanbHoOn cpege, cogepxailen RPMI/10% FBS (cdheTanbHas
Obluba cbiBopoTka)/0,05 MM 2-mepkanToataHon. 3a 72 yaca Ao aHanm3a 8x10% KneTok Ha NyHKy
nomewann B 96-nyHOUYHbIN nnockni nnaHwet ¢ 10 Hr/mn dopbon-12-mupucrar-13-ayetatom
(PMA). KneTkn kynbTuBMpoBanuM B WHKybatope npu 37 °C po Tex nop, NoKa OHWU He
notpeboBannce AN aHanusa. KneTouHble cpeabl 3aMeHsNM  KynbTypanbHOW Cpeaoun
HEenocpeACTBEHHO Nepes aHanusom, B TO BPEMS Kak Nonyyanu pasBeAeHns COeANHEHWN.
[00439] TMonyyanu cTokoBble pacTBopbl TeCcTUpyemoro coeauHenund, 1 mM 8 JMCO. 0,9 mkn
TecTupyemoro coegunHeHuns pobaensanm k 300 MKN KNETOYHOW Cpeabl ANS HadvanbHOW

KoHUeHTpaumm 3000 HM. TpexkpaTHble cepuiiHble pasBegeHns (1:3) NpoBOAWUMN B KNETOUYHbIX
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aHanuUTUJeCcKnx cpegax 4o KoHeuYHon koHueHTpauum 0,15 HM. KneTouHble cpeabl oTOpachiBanuy,
a 3atem pobGasnsanm 100 mkn cpeabl, cogepxawen coeamHeHue. [MonyyeHHbln npenapar
nHKyBuposanu npn 37 ° C B TeyeHme 1 yaca.

[00440] Wccneayemyto KNETOUHYIO Cpeay ANs aHanu3a, CoaepXallyto CoOeanHEHNs, yaansani n
KNeTku npoMblBany OAWH pas Cpeaon Ans aHanu3a knetok. KneTkum gns aHanmsa KneTok,
cogepxawme 50 Hr/mn LPS (nunononucaxapug), 400aBnsnm B KXY NyHKY 1 MHKyOupoBanu
B TeuyeHme 45 muHyT. [llocne wuHkyGaumm ¢ LPS «knetkm npombiBanu oauH pas PBS
(3abyhepeHHbIM hochaToM PUNONOTMYECKM PACTBOPOM) U NTN3MPOBANU C NOMOLLbO 60 MK
Oycbepa gna akctpakumm knetok (Invitrogen # FNNOO11) nnioc uHrmbutopom npoTeasbl u
doccaTasbl. 3aTem nnaHweT xpaHunu npu -80 °C 40 ganbHenwero aHanmnsa.

[00441]

Ha6op ans aHannsa NPA docdo(Ser78)/obwmun HSP27 MULTI-SPOT 6bin npuobpeTteH y Meso
Scale Delivery (MSD, katanoxHbin # K15128D). MSD o6ecneymno nnaHwweT, KOTopbln Obin
npeABapuTENbHO NOKPbLIT MMMOBUIN30BaHHbIMKU aHTUTenamn ans docchop-HSP27 (Ser78) u
obuwero HSP27. MpeaBapuTenbHO NOKPbITbIN NnaHweT MSD 6nokuposanu 150 mkn/nyHky 3%
BSA B Oydepe ansa npombiBkn MSD. [lMpenapatr nomewanu B LIEWKEP NpU KOMHATHOM
Temnepartype B TeuyeHne uvaca. [Moka nnaHwet MPA OGnokupoBanu, NnaHWeET ANS aHanusa
KNeTok, xpaHawmincs npu -80 ° C, nomewanu B wenkep npu 4 ° C Ha 1 yac 40 oTTanBaHus.
BrnokunpoBaHHbIn nnaHweT MSD npombiBanu Ha MaluMHE ANS MOWKW MMaHLIETOB, BbiOMBanu
nocneaHnin NPOMbIBOYHBIN pacTBOp C nocrneayowmnm godasneHnem 30 Mkn nusata us nnaHwerta
AN aHanu3a knetok. MNpenapaT HakpbiBanu U UHKYOMpoBanu B Te4yeHue 1 yaca npym KOMHaTHOM
Temnepatype. Jlusar ygansanu, nnaHweT TPWKAblI NPOMbIBANN Ha MawuHE ANS MOWKM
NNaHLWeTOoB, a NOCNEAHUA NPOMbIBOYHbIN Bydhep yaansanu n 3ameHsnn ETEKTOPHbIM aHTUTENOM
npu 25 MKN/NYHKY (aHTK-06wmin HSP27, KOHBIOMMPOBAHHLINA C 3NEKTPOXEMUNTIOMUHECLEHTHBIM
coegunHeHnem, metka MSD SULFO-TAG, nocraensiemasi B KOMMIEKTE), U3roTOBNEHHOW B 1%
npombIBOMHOM Bychepe BSA/MSD. MNnaHweT nHkybmupoBanu B TeueHne 1 yaca npu KOMHaTHON
TemnepaTtype Ha LWenkepe € nocneaywowum 3 npombiBaHUAMU. [1ocrnegHuin NpPOMbIBOYHbIN
Oycbep Obin yaaneH. Jobasunu 150 mkn/nyHky 1x MSD-Oydepa ans cuutbiBaHus (4x Oydepa
ANSA CUMTbIBaAHMSA, MOCTaBMAEMOro B KOMMMEKTE), W nnaHweT aHanusmpoBann Ha MSD
SECTOR®Imager ans aHanusa. SECTOR® Imager nsmepser MHTEHCUBHOCTb UCMYCKAEMOro
CBETA C NONyJYeHNEM KONMMYECTBEHHON OLEeHKM chocchopunuposaHHoro HSP27 (Ser78) n obuiero
HSP27, npucytcreytowero B obpasue. OTHOCUTENbHBIN NPOUEHT dochonpoTenHa B obpasue
paccunTbiBalOT AEeNEeHNEM NHTEHCMBHOCTI curHana ¢ocho-HSP27 Ha MHTEHCUBHOCTb curHana

obwero HSP27, n3MepeHHyl0 B KaXaoW nyHKe. AHanm3 MNOATOHKM KPWBOW BbIMOMHANCA C
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ncnonb3oBaHMeM nNporpammHoro obecneueHns Graph Pad Prism ans reHepauum ECso Ha ocHoBe
WHIMBUPYIOLMX  peakunin UHAYUMpoBaHHoro LPS oTHoweHus p-HSP27/06wuin HSP27,
HOpManuM3oBaHHOrO Kk obpaboTtaHHeiM AMCO koHTponsm (ycTaHoBMneHHeiIM Ha 100%-Hyto
WHTEHCUBHOCTb curHana). PesynbTaTbl gaHHOro aHanusa, nokasbiBawowme ECso (TO ectb
KOHLIEHTpaUmWIo, Npu KOTOPOW TECTUPYyEMOE COeAMHEHne WHrubupyet docchopunuposaHmne
Hsp27 Ha 50%), npepcraBneHbl B HaAaHOMOMsSpHON chbopme. PesynbTaTbl AaHHOrO aHanusa
npeacraeneHsbl B Tabnuue A B ctonbue «ECso nepegaum curHana pHSP27»

[00442] B Tabnuue A nokasaHbl AaHHble Ans BbiGpaHHbIX COEAUHEHUIN B Pa3NUYHbIX aHanm3ax.
CoeauHEeHNs, nMetoLwme akTUBHOCTb, 0003HAUYEHHYIO Kak «A», obecneunBann ECso/ICso <100
HM; coeauHeHns, nmetoLme akTMBHOCTb, 0603HaUEHHYI0 Kak «B», o6ecneunBann ECso/ICso 101-
500 HM; coeanHeHus, MetoLMe akTUBHOCTb, 0603HaueHHyo Kak «C», obecneunsann ECsq/ICso
501-999 HM; coeanHeHUs, MMeOWMe aKTMBHOCTb, OOO3HauyeHHyto kak «D», obecneumBanu
ECso/ICso >1000 HM. CoefuHEHMs, UMelWMe akTUBHOCTb, OOO3HAUYEHHY Kak <«E»,
obecneunBann moaucdmkauyuo  maccbl  270%; COefMHEHUs, UMEeKLMe  aKTUBHOCTD,
o603HaueHHylo Kak «F», obecneumBanu mogudukaymio maccel 31 — 69%; coeguHeHus,

NMeoLLME aKTUBHOCTb, 0003HaueHHyIo kak «G», o6ecneunsanu mogudukaumo macebl <30 %.

Tabnuua A.

Homep | MK2 ICs, | Moaudukaums ECso nepegauv
Maccbl curHana pHSP27
F A
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[00443] HecmoTtpa Ha TO, uTO ObIN OMMWCaH PS4 BapUAHTOB peanu3ayun HacTOsLLero
nsobpeTeHns, cnegyeTt NOHUMAaTb, YTO NPUBESEHHbIE OCHOBHbIE NPUMEPbLI MOTYT OblTb U3MEHEHDI
ansa obecneyeHnsa gpyrnx BapuUaHTOB peanu3ayuy, B KOTOPbIX UCMOMb3YHOTCA COEAUHEHUSA W

crnocobbl HacTosALLEro n3odpeTeHns. MoaTomy 6yaeT NOHATHO, YTO 0ObEM A aHHOMO N306peTeHNns
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AOIMKEH ONpeAenaTbCs npunaraemon opmyrnon M306peTeHUs], @ HE KOHKPETHLIMY BapraHTaMu

peanusayum, KotTopble 6binn NpesCcTaBneHbl B KAYECTBE NpUMepa.
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POPMYJIA N3BOBPETEHUA

1. CoepunHeHnne copmynbi I

R2
RS
T

unu ero apmaueBTUYECKN NpuemnemMas conb, rae:

Konbuo A npeacraenset cobon deHun nnm 5-6-uneHHoe MOHOLMKITMYECKOE reTepoapusibHoe
Konbuo, cogepxawee 1-3 aTtoma asota, wunum 8-14-uneHHoOe MOCTUKOBOE WUNnn
KOHAEHCMPOBaHHOE OuLMKNMYecKkoe reTepoapoMaTuyeckoe Konbuo, coaepxawee 1-4
reTepoaToma, He3aBMCMMO BbIGpaHHbIX 13 a30Ta, KMCNopoaa u cepbl;

T npeacraBnsetr coboll AByxBaneHTHbIi parmeHT, BbiOpaHHbin u3 -N(R)-, -O-, -S-
, -S(0)-, -SO2-, -C(S)-, -Si(R*)2-, -P(R®)-, -P(O)2-, unn ByxBaneHTHY HaCbILLEHHYH NPSMYtO
UNN pasBeTBMEHHYIO 1-3-UNeHHYI0 YrneBOAOPOAHYIO Lenb, F4e YrneBojopogHas Lenb
Heobs13aTenbHO 3ameLLeHa okco unm -OR;

kKaxabln R HesaBucumo npeacraesnseT cobon BoAOPOA UnnM HeoBA3aTeENbHO 3aMeLLeHHbIN Ci.g
anudaTtuyecknin pparMeHT, Unu:

ABe rpynnbl R Ha O4HOM 1 TOM €& aToOMe asoTa BMECTe C aTOMOM asoTa obpasywT 3-7-
UrNeHHOEe HaCbIWEHHOe UMM YacTUYHO HEHACbILWEHHOE TFeTepPOLUKNTNYECKOE KOMbLO,
coaepxatlee 1-3 retepoaToma, BbIGpaHHbIX U3 a30Ta, KMCNOpoga Unu Cepb;

R? npepcraensier cobon BOAOPOA WUNU Heobs3aTenbHO 3aMelleHHbln Ci.s anudaTuieckuin
dhparmeHT;

R' npeacraenseTt cobon R nnu -(CHz),R%

p npeacrasnset cobon 0, 1, 2 nnu 3;

Rx npeacraBsnseT cobonn —CN, -NO;, ranoreh, -OR, -SR, -N(R)2, -C(O)N(R), -C(O)OR, -C(O)R, -
N(R)C(O)R, -SO2N(R)2 nnu —N(R)SO;

R? npegcraensetr cobon ranoreH, -CN, -SRY, -S(O)RY, -SO;RY, -OSO:RY, -OC(O)RY nnn -
OP(0)20RY;

kKaxabin RY HeszaBucMMO BbIOpaH M3 Heobs3aTenbHO 3amMelleHHoro Ci.s anudaTuyeckoro

thparmeHTa unm Heoba3aTeNbHO 3aMELLEHHOro heHuna;
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R3® npegcraBnser coboll BOAOPOA, HeobsA3aTenbHO 3amMelleHHbln Cig  anudaTnyeckni
dparmeHT, —CN, -NO2, ranoreH, -OR, -N(R)2, -C(O)N(R)2, -C(O)OR, -Cy, -C(O)N(R)-Cy, -
C(O)-Cy, -O-Cy, -O-(CH2)s-Cy, -(CH2)a-O-Cy, -(CH2)mN(R)2, —(CH2)mOR, -N(R)-Cy, -N(R)-
(CH2)n-Cy, -(CH2)n-N(R)-Cy nnu -(CH2)m-Cy;

kaxabin R* HesaBucumo npeacraenseT cobon Bogopos, -OR, Ci.s anudartnyecknin pparmenT,
deHnn, wunnm 5-6-uneHHoe reTepoapuribHOe Konbuo, copepxawee 1-3 retepoaroma,
He3aBUCUMO BblBpaHHbIX N3 a30Ta, KUCIopoaa n Cepbl;

Kaxabin R® HesaBucumo npeacraensieT cobon -OR, Cis anudatuyeckuin pparmenT, beHnn nnm
5-6-uneHHoe reTepoapunbHOe KOonbLo, coaepxawee 1-3 rerepoaroma, He3aBUCUMO
BbIGpaHHbIX U3 a30Ta, KMCrnopoaa u cepbl;

Kaxzgblin U3 m 1 N HE3aBUCUMO npeacTasnaeT cobon 0-4; n

kaxabin Cy He3aBUCMMO npeacTaBnseT cobon Heoba3aTenbHO 3aMeLLeHHOe KOonbLo,
BbibpaHHOe 13 3-9-UNeHHOro  HaCbILWEHHOr0 WM YacCTUYHO  HEHACbILLEHHOro
MOHOLMKMMYECKOro kapboLmKnnyeckoro konbua, 3-9-4neHHOro HaChILEHHOro UM YacTUYHO
HEHacbILWEHHOTO0 MOHOLMKIMYECKOro reTepoLMKNNMYeckoro kombua, coaepxawero 1-3
reTepoaroma, He3aBNCUMO BbIOpaHHbIX 13 a30Ta, KMcrnopoaa u cepbl, cheHnna, 5-6-4neHHoro
reTepoapunbHOro Kombla, coaepxawero 1-3 retepoatoma, He3aBUCUMO BblOpaHHbIX U3
asoTa, Kucnopoga n cepbl, 7-12-4neHHOro HacCbILWEHHOrO MM YacTUYHO HEHACbILEHHOrO
KOHAEHCMPOBAHHOIO MM MOCTUKOBOIO BULMKNMYECKOro KapOoLUKNMYecKoro Kkonbya, unm 6-
12-4NeHHOro HAacbILEHHOTO WM YacCTUYHO HEHACbIWEHHOro KOHAEHCUPOBAHHOIO UMK
MOCTMKOBOrO  OULMKIMYECKOrO  reTepoLMKIUYECKOro  Kombua, cogepxawero  1-3
retepoaTtoma, He3aBMCMMO BblOpaHHbIX U3 a30Ta, KUCNopoAa 1 Cepbl

rae ykasaHHOe COeAMHEHNE He NpeaCcTaBnsaeT cobon:

O
S NH
I Yoo
. N
N
N
NH
NO,
2. CoeauHeHue no n. 1, oTnuyarowleecs Tem, yto T npeacrasnseT cobon -N(R)-, -O-

unm -S-.
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3. CoeauHeHne no n. 2, oTnuyaroleecs Tem, Yto T npegcrasnset cobon —NH- nnm
—O-.

4. CoeauHeHne no n. 3, oTnuyarowleecs Tem, uto T npeacraBnsaeT cobom —NH-.

5. CoeaunHenne no n. 1, otnuyaroweeca Tem, yto R' npeacraenset cobon R, -

CH.0R nan -CH:N(R).

6. CoepguHeHue no n. 1, oTnuyatowleecs Tem, Yto R' npegcraenset cobon metun, -
CHzOCHs nnn -CHzNHz.

7. CoeauHeHne no n. 6, otTnuyatowleecs Tem, uyTo R npeagcraenset coGon meTun.

8. CoeaunHeHnue no n. 1, dopmynsi |,

R2
RS
T

unun ero apmaueBTUYECKN NpUemnemMas conb, rae:

Konbuo A npeacraBnsaeT cobon peHnn unm 5-6-uneHHoe retepoapunbHoOe KOMbLO, CoaepKaLlee
1-3 atoma asora;

T npeacraenset cobon AByxBaneHTHbI dparMeHT, BbIOpaHHbIn K3 -N(R)-, -O-, -S-
, =S(0O)-, -SO32-, -C(8)-, -Si(R*)z2-, -P(R%)-, -P(O)2-, nnn 4ByxBaneHTHY HACbILLEHHYIO MPSMYO
UNN pasBeTBMEHHYIO 1-3-UNEeHHYI0 YrmeBOAOPOAHYIO LUenb, F4e YrneBojopojHas Lenb
Heobs13aTenbHO 3ameLLeHa okco unm -OR;

Kaxablh R HesaBucumo npeacrasnseT cobon BOAOPOA UM HeOBA3aTENbHO 3aMeLLeHHbIN Ci.s
anudaTtnyecknin hparmMeHT, Unu:

ABe rpynnbl R Ha O4HOM 1 TOM e aTOMe as3oTa BMEeCTe C aTOMOM asoTa obpasylT 3-7-
UNeHHOEe HAaCbIWEHHOEe MMM YacTUYHO HEHACbIWEHHOE TreTepPOLUKNNYECKOe KOnbLO,

cogepxauiee 1-3 retepoatoma, BbIGpaHHbIX U3 a30Ta, KUCNOpoga Unmn cepbl;
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R? npepcraBnsier cobon BOAOPOA WNU Heobsi3aTenbHO 3aMelleHHbln Cig anudaTUyecKkum
dhparmeHT;

R' npeacraensieT cobon R nnun -(CHz) R,

p npeacrasnsaeTt cobon 0, 1, 2 nnu 3;

R* npeacrasnsieT cobonn —CN, -NO;, ranoreh, -OR, -SR, -N(R)2, -C(O)N(R)2, -C(O)OR, -C(O)R, -
N(R)C(O)R, -SO2N(R)2 nnu —N(R)SO;

R? npepcraensetr cobon ranoreH, -CN, -SRY, -S(O)RY, -SO2RY, -OSO;RY, -OC(O)RY nnn -
OP(0)20RY,;

kaxgbin RY HesaBucMmoO BbIOpaH M3 HeobsAsaTenbHO 3amelyeHHoro Cis anudaTuyecKkoro
dhparmeHTa unm Heobs3aTeNbHO 3aMeLLEeHHOro heHuna;

R® npepcraBnser coboll BOAOPOA, HeobsA3aTenbHO 3amelleHHbln Cig  anudaTnyecKkni
dparmeHT, —CN, -NO,, ranoreH, -OR, -N(R)2, -C(O)N(R)2, -C(O)OR, -Cy, -C(O)N(R)-Cy, -
C(O)-Cy, -O-Cy, -O-(CH2)n-Cy, -(CH2)s-O-Cy, -N(R)-Cy, -N(R)-(CH2),-Cy, -(CH2)s-N(R)-Cy
unu -(CH2)m-Cy;

Kaxabli R* HesaBncMMO npegcraBnseT cobon Bogopos, -OR, Ci.s anndatuyecknin parmeHT,
deHnn unu 5-6-uneHHOe reTepoapunbHoOe KomnbLO, cogepxauee 1-3 rertepoaroma,
He3aBUCUMO BblBpaHHbIX N3 a30Ta, KUCNopoga N Cepbl;

kaxabin R5 HesaBucumo npeacraensaeTt cobon -OR, Cis anudpatuueckun pparmeHT, beHnn nnm
5-6-uneHHoe reTepoapunbHOe KONnbLOo, coaepxawee 1-3 rerepoaroma, He3aBUCUMO
BbIGpaHHbIX U3 a30Ta, KUCIopoaa U Cepbl;

Kaxablil U3 M N N HE3ABUCUMO npeacTaBnseT cobon 0-4; n

kaxabin Cy He3aBUCUMO npeacTaBnsieT cobon HeobssaTenbHO 3aMeELLeHHOE KOmbLo,
BblOpaHHoe 13  3-9-4neHHOro  HAacbIWEHHOT0  WAM  YacCTUYHO  HEHAaCbILEHHOro
MOHOLIMKITNYECKOro KapBoLUKNMYECKOro KonbLa, 3-9-4neHHOro HacbIWEHHOro Unu YacTuyHo
HEHAacCbILWEHHOTO MOHOLMKIMYECKOr0 reTepoLMKIIMYECcKoro Kombua, coaepxawero 1-3
reTepoaTroma, He3aBNCUMO BbIOpaHHbIX 13 a30Ta, KUCNopoaa u cepbl, cheHnna, 5-6-4neHHoro
reTepoapunbHOro Kombla, cogepxawero 1-3 retepoaTtoma, He3aBUCUMO BbIOpaHHbIX U3
asoTa, Kucnopoga n cepbl, 7-12-4neHHOro HacCbIWEHHOrO MM YacTUYHO HEHACbILEHHOro
KOHAEHCMPOBAHHOIO MM MOCTUKOBOIO BULMKNMYECKOro kKapOoLUKNIMYecKoro KonbLa, unm 7-
12-4ynNeHHOro HAacbIWEHHOTO UMM YaCTUYHO HEHACBILEHHOTO KOHAEHCMPOBAHHOMO UMK
MOCTMKOBOrO  BUUMKNMYECKOr0  reTepoLMKIIMYECKOro  Kombua, cogepxawero  1-3

reTepoaTtoma, He3aBNCMMO BbiGpaHHbIX U3 a30Ta, KUCMopoga U Cepbl.



292

9. CoeauHeHne no n. 1, oTNMYaloLEeecs TeM, YTO KOMbLO A npeacraBnseT coboun
dheHun n R3 BbibpaH 13 —CN, -NO, ranoreHa, -C(O)N(R)2, -C(O)OR, -Cy, -C(O)N(R)-Cy unu -
C(0O)-Cy.

10. CoeauHeHne no n. 9, oTnMYaloLeecs TeM, YTO KOnbLO A npeacraBnseT coboun

heHun n R3 BeiGpaH us —CN, -NO; unu ranorexa.

11. CoeauHenne no n. 10, oTnuyatoeecs Tem, YTO KONbLO A npeacraBndeT coboun

deHnn n R3 BbIGpaH us —CN vnu ranoreHa.

12. CoeauHeHne no n. 1, oTnuyaroLeecsa Tem, YTo KonbLo A npegcraenaeTt cobon 6-

uneHHoe reTepoapunbHoOe KonbLo, cogepxawee 1-3 atoma asora.

13. CoepunHeHne no n. 12, oTnuyaroeecs Tem, YTo KonbLo A npegcraenseT cobon

nmpmnann, nIMpUMMANHUA, NpnaasnHnun N TpuasnHun.

14. CoepgnHeHne no n. 13, oTnuuyarolleecss TEM, UYTO YKa3aHHOE COeAUHEHMnE

npeacraensieT cobon nwboe coeguHerne cdoopmyneol I, 1, IV, V nnu VI:

[\i)\ E; HZN R i E; Z

R3
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nnu ero hapmaueBTUYECKN NpUEMIIEMAs COSlb.

15.

16.

UM Xnop.

17.
-SOzRY.

18.

unm -SO2CHs.

19.

CoepuHeHue no n. 1, oTnuyaroLeecs Tem, YTo R? npeacraensieT cobon ranorex.

CoeauHenne no n. 15, otnnyaroweecs tem, yto R? npeacraensiet cobon cpTop

CoeauHeHne no n. 1, oTnmyatrowleecs Tem, uTo R? npeacraenset coboi -SRY unum

CoeguHenne no n. 15, otnuyaroweecs Tem, yto R? npeacrasnset cobon —SCH;

CoeguHeHue no n. 12, otnuyaroweecs Tem, uto R3 npegcrasnser cobon R, rge R

npeacraensieT cobon BOLOPOA.

20.

CoeguHeHue no n. 12, otnuyaroweecs Tem, uto R® npegcrasnsert cobon R, rge R

npeacraensieT cobon Heoba3aTenbHO 3amMeLleHHbIN Cig anndaTuyecknin hparMmeHT.

21.

CoeguHenne no n. 20, otnnyawweecs Tem, yto R3 BbibpaH us —CH.OH, —

CHzOCHs n -CH3,

22.

23.

CoeguHeHue no n. 12, otnnyaroweecs Tem, uTo R3 npeacraenset co6on —OR.

CoeguHeHne no n. 22, otnnyarolleecs Tem, 4to R3 BbibpaH n3 -O(CHy).OCHs, —

O(CHz)2N(CH3)2 n —OCHs.
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24. CoeauHeHue no n. 1, oTnuyawoLleecsa Tem, yto R3 npeacrasnseT coboi ranoreH,
-CN, NO2, -C(O)N(R)2 nnn -C(O)OR.

25. CoepunHeHue no n. 24, oTnuyatoweecs Tem, uto R3 npeacraensieT cobon ranoren,
-CN unn NO:..
26. CoepnHeHne no n. 24, otnuyaroweecs Tem, yto R3® npepcraensiet cobon -

C(O)N(R)2 unm -C(O)OR.

27. CoepunHeHne no n. 26, otnuyawweecs tem, 4yto R3 BbIOGpaH 13 —C(O)NH;,
C(O)OCH2CH3 n -OC(O)CHs.

28. CoeauHeHne no n. 12, otnuyatwweecs TemM, uyto R® npeacraensiet co6on —Cy, -
(CH2)m-Cy, -C(O)N(R)-Cy, -C(O)-Cy, -OR, -O-Cy, -N(R)-Cy, -N(R)-(CH2),-Cy, -(CH2)a-N(R)-Cy
unu -O-(CHz)n-Cy.

29. CoeauHeHne no n. 28, oTnuyarolleecs Tem, 4TO Kaxabin —Cy He3aBUCUMO
npeacraensieTr cobon HeobsA3aTenbHO 3aMELLEHHOEe KOnbuo, BblOpaHHOEe U3 3-7-YneHHOro

HaCbILLEHHOrO UM YaCTUYHO HEHACHILLEHHOTO KapGOoLMKIMYECKOro KonbLa.

30. CoeauHeHne no n. 28, oTnuyarolleecs Tem, 4TO Kaxablin —Cy He3aBUCUMO
npeacraensieT cobon HeobsA3aTenbHO 3aMELLEHHOE KOnbUo, BblOpaHHOE U3 4-7-YNeHHOro
HaCbILEHHOro UMM YacTUYHO HEHAChILEHHOro reTepOoLMKIIMYECKOro KomnbLa, cogepxawero 1-3

reTepoaToma, He3aBNCMMO BbiGpaHHbIX U3 a30Ta, KUCMoPOoga U CEpbl.

31. CoeauHenne no n. 30, oTnuyarwLlleecs TemM, YTO Kaxablin —Cy He3aBUCUMO
npeacraensieT cobon HeobsA3aTenbHO 3aMeLleHHOEe KOnbLO, BblIOpaHHOE W3 OKCeTaHuna,

nUNepuanHUNa, NUPPONUANHUNA, TeTparngpodypaHuna, nunepasuHuna u mopcdonuHuna.

32. dapmayeBTNYECKN NpUeMnemMas KoMno3nuna, cogepxawlas coeguHerme no n. 1

N chapmaLeBTUYECKN NPUEMIIEMbBIN HOCUTENb, aAbIOBaHT UMW NMEPEHOCSLLYIO Cpesy.
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33. Cnoco6 WHrMOMPOBaHUSA akTUBHOCTU KuHa3bl MK2 wnn ee wmyTaHTa B
ouonornyeckom obpasue, BKMOYAOWNA CTagnlo NPUBEAEHUS YKA3aHHOTO OGMOMOrnMyYeckoro

obpasLa B KOHTaKT C COeANHEHNEM Mo M. 1.

34. Cnoco6 MHrMbupoBaHns akTUBHOCTU kuHasbl MK2 unn ee myTaHTa B naumeHTe,

BKIMHOYAOLWNIA CTaANI0 BBEAEHNSA YKa3aHHOMY NauyMEHTY KOMNo3muum no n. 32,

35. Cnoco6 no n. 34, oTnUYaloWMNCs TEM, YTO aKTUBHOCTb kuHasbl MK2 unu ee

MyTaHTa MHrMbupyoT HeoBpaTUMO.

36. Cnoco6 no n. 35, oTnuyaloWmMncs TeM, YTO aKTUBHOCTb kuHasbl MK2 unu ee

MyTaHTa MHrMbunpyoT HeobpaTMMO NyTem KoBaneHTHon moaundukaymm Cys140 B MK2.

37. Cnocob neuyeHnss onocpeaoBaHHoro MK2 saboneBaHus unu paccrtponcrsa y
naymeHTa, HyXAalooLerocs B 3TOM, BKMIOYAIOLWMA CTaaMI0 BBEAEHUS YKa3aHHOMY MNaUMEHTY

Komnoauuyun no n. 32.

38. Cnoco6 no n. 37, oTnuyaroLmnes Tem, YTo onocpeaoaHHoe MK2 3abonesaHune
UNN HapylwleHue npeacraBnsaeT cobol ayTOMMMYHHOE HapyLUeHUe, XPOHUYECKOE UMK OCTPOe
BOCManWTENbHOE HapylleHne, ayTOBOCMNanuTenbHOe HapylleHne, ubpo3HOe HapyLleHue,
mMeTabonnueckoe HapyLleHue, Heonnasuio, unu CEepAEYHO-COCYANCTOE unu

LepebpoBackynapHOe HapyLLEHME.

39. Cnoco6 no n. 38, oTnuyaroLmncs Tem, YTo onocpeaoaHHoe MK2 3abonesaHune
WUNN HapylwleHue npeacraBnsaeT coboll ayTOMMMYHHOE HapyLUeHUe, XPOHUYECKOE UMK OCTPOe

BOCManuUTenbHOE HapyLUEeHNEe UMM ayTOBOCMANMUTENbHOE HAPYLLEHME.

40. Cnoco6 no n. 39, oTnuuyawWMncs TeM, 4YTO ayTOMMMYyHHOE HapyLlUeHue,
XPOHWUYECKOE UM OCTPOE BOCNANUTENbHOE HapyLLEHWE N/Uny ayTOBOCNaNUTENbHOE HapyLLeHne
BbIOpPaHO M3 rpynnbl, COCTOALLEN U3 CNeayroLux: BOCnanMTenbHble 3ab0neBaHns KULLEYHMKA,
S3BEHHbIA KONWT, OonesHb KpoHa, pacCesiHHbI CKNepos, ncopuas, apTpuT, PEBMAaTOUAHbLIN
apTpuT, OCTE0apPTPUT, IOBEHWUIMbHBLIN apTPUT, NCOPUATUYECKUN apTPUT, PEaKTUBHbLIA apTpWuT,
aHKMMO3UPYIOLLMIA CNOHANMNOAPTPUT, KPUONUPUH-ACCOLUNPOBAHHBbIE NEPUONYECKNE CUHA POMBI,

cvHapom  Makna-Yanbca, CeMEeNHbId  XOMOAHbIN  ayTOBOCMANUTENbHBIN  CUHAPOM,
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MyNbTUCUCTEMHOE BOCManuTenbHoe 3aboneBaHue HeoHaTanbHOro BO3pacTa, NepuoanyecKni
CUHAPOM, accoumMmpoBaHHbIN C peuentopom TNF, OCTpbIl U XPOHWYECKMA NaHKpeaTwuT,
aTepocknepos, nogarpa, aHKUNO3NPYOLWNA CNOHAUNOAPTPUT, hnbposHbie HapyweHus, pndpos
neyeHn, WUANONATUYECKUIA NEroYHbln ubpo3, HedponaTusi, CapkoMA03, CKIEPOAEPMUS,
aHadhmnakcus, gnabet, caxapHbin gnabet 1 Tuna, caxapHbln gnabet 2 Tuna, gnadetnyeckas
petuHonatus, 6onesHb Ctunna, BacKynuT, Capkouaos, BOCnaneHue nerkux, CMHAPOM OCTPOro
pecnmpaTopHOro AUCTPeCcc-CMHAPOMA, MOKPas 1N Cyxas BO3pacTHasd MakynspHas gereHepauus,
ayTOMMMYHHbIE TE€MONUTUYECKNE CUHAPOMbI, ayTOMMMYHHbIA W BOCMANWTENbHbIA renaTur,
ayTOMMMYyHHas HeBponaTus, ayTOMMMYHHasi HEAOCTaTOYHOCTb SWYHUKOB, ayTOUMMYHHbIN
OpXUT, ayToOUMMyHHas TpPOMOOLUTONEHUs, CBA3AHHOE C CUMIMKOHOBbIM  WMMMAHTATOM
ayTonmmyHHoe 3abonesaHue, cuHapom LlerpeHa, cemenHas cpean3emMHOMOpPCKasa NMxXopaaka,
CNCTEMHAas KpacHas BOMYaHKa, CUHAPOMbI BacKynuTa, BWCOYHbIA, apTepuuT Takanacy wu
TMraHTOKMNETOUYHbIN  apTepuut, OGonesHb bexueta, rpaHynemarto3 BereHepa, BuTUNuro,
BTOPUYHOE rEeMaTonorMyeckoe nposiBNEHNEe ayTOMMMYHHbIX 3aboneBaHun, aHemuu,
WHAYLMPOBAHHAA neKapCTBEHHbIM CPeACTBOM ayTOMMMYHHOCTb, TUPEOUAUT XalumoTo,
rmnodpuanT, wugmuonatuyeckas TpombouuTapHas nypnypa, WHAYUMPOBaHHAs MeTannom
ayTOMMMYHHOCTb, MUACTEHUS rpaBuc, nemduryc, ayTomMmyHHas rnyxorta, 6onesHe MeHbepa,
cuHapom Nyanacuepa, 6onesHb ['pensca, cBszaHHble ¢ HW ayTOMMMYHHbIE CUHAPOMbI, GONe3Hb
annen-bappe, 6onesHb AaancoHa, aHTUOCHONUNUAHLIA CUHAPOM, acTMma, aTonUYECKUi
aepmatut, OonesHb Llennaka, cuHapom KywwuHra, AaepmMaTtomMuosvT, ugmuonatuyeckas
HagnoyeuyHass HefoCTaTOMHOCTb, uauonaTtuuyeckass TpombouuToneHusi, cuHgpom Kaeacakw,
cuHapom JlambepTa-UToHa, nepHUUMO3Has aHemMusi, NOMMMHO3, Y3ENKOBbIN NONUapTEpunT,
NEPBUYHDBIA BUNUaPHBIA LMPPO3, NEPBUYHDLIA CKNEPO3UPYIOLINIA XOMaHINT, CUHAPOM PeinHo,
CMHApPOM PenTtepa, peuvavmBUPYIOLWMIA NONUXOHAPUT, cuHapom LLmmaTta, TUpeoToKCuAos,
Cencuc, CENTUYECKUI LUOK, SHAOTOKCUYECKUI LUOK, SK3OTOKCUH-MHAYLMPOBAHHDBIN TOKCUUECKNIA
WOK, TrpaMmoTpuyaTenbHbid CENCUC, CUHAPOM TOKCUYECKOrO LUOKa, rnomepynoHedpur,
NEPUTOHNT, WHTEPCTUUMANbHBIA LUMCTUT, WHAYLMPOBAHHbIE TMNEPOKCUEen BOCManeHus,
XpOHUYeckan oOCTpykTMBHas OonesHb nerkmx (COPD), BackynuT, peakuusi TpaHchnnaHTtar
NpOTMB XO3AMHa, BonesHb TpaHCNnaHTaT NPOTUB XO35IMHA, OTTOPXEHWSA annoTpaHcnnaHTaTa,
OCTPOe OTTOPXEHME annoTpaHCMnnaHTaTa, XPOHUYECKOE OTTOPXKEHME annoTpaHCcnnaHTaTa,
paHHee OTTOpXEeHWe npu TpaHCMnaHTayuyM, OCTPOE OTTOPXKEHWE annoTpaHCcnnaHTaTa,
penepdy3noHHOe noBpexaeHne, 6onb, ocTtpas 6onb, XpoHuMyeckas Oomnb, HerMponaTudeckas
6onb, bubpommuanrus, XpoHNYeCKas NHPEKUUA, MEHVUHINT, 3HUedanuT, MAOKaPAUT, TMHIUBUT,

nocneonepayvMoHHasi TpaBma, NOBPEXAEHNE TKaHEN, TPaABMATUYECKOE MOBPEXAEHMNE MO3ra,
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SHTEPOKONUT, CUHYCUT, YBEUT, BOCNaneHne rnas, HEBpUT 3pUTENBHOIO HEPBA, A3Ba XXenyaka,
330haruT, NEPUTOHWUT, NEPUOAOHTUT, AEPMATOMUO3WUT, TracCTPUT, MUO3UT, NONMMUANTUS,

NMHEBMOHNS N OPOHXNT.

41. Cnoco6 no n. 38, oTnuyarowmncs Tem, Y4To onocpeaoBaHHoe MK2 3abonesaHune

Unn HapyweHune npegcraensaeT cobon pnbposHoe HapyLleHmne.

42. Cnoco6 no n. 41, oTnuyatrowmncs Tem, 4Yto hnbposHoe HapyLeHne BbiOpaHo n3
rpynnbl, COCTOSAILLEN W3 CReAyoLWMX: CUCTEMHbIA CKNEpPO3/CKNepoaepMUsi, BOMYAHOYHBIN
HepnT, GOnesHb COEAMHWUTENbHOW TKaHW, 3aXWBMNEHWE paH, Xupypruyeckoe pybueBaHue,
noBpexgeHne cnMHHOro moasra, pybuesanne LIHC, octpoe noBpexaeHue nerkmx, ¢pndpos
nNerkux, NAnonaTNJYeCKNin NeroyHbIn pubpos, KNCTO3HbIN hUbpPo3, XPOHNUYECKOE OOCTPYKTUBHOE
3aboneBaHne nerkux, pecnupaTopHbil AUCTPECC-CUHAPOM B3POCMbIX, OCTPOE MOBPEXAEHNE
nerkux, NHAYLMPOBAHHOE neKapCTBEHHbIM CpesCTBOM noBpexaeHne nerkux,
rmoMepynoHedpuT, XpoHuM4yeckoe 3aboneBaHne nouvek, AuabeTuyeckas HedponaTus,
NHAYLMPOBAHHAs runepTeHsmen Hedponatmsa, pubpo3 nuULEeBapUTENbHOTO TpakTa unm
XKenyn04HO-KMLLEYHOro TpakTa, hrnbpo3s nouek, prnbpos neveHn nnm )KenyHbix NPOToKOB, hrnbpo3
neyeHun, HeankoronbHbl cTeatorenaTuT, renatut C, renatoyennionspHas kapymHomMa, Lmppos,
NEPBUYHBIA BUNMaPHBIA LMPPO3, LMPPO3 BCMNEACTBUE XUPOBOW OONE3HW nevyeHu, Uuppos
BCNeACTBNE arnKoronbHON >XMPOBON GONE3HM NeyvyeHu, LMppo3 BCNEACTBUE HEANKoOronbHOro
CTeaTo3a/HeankoronbHOM XXUPOBOW GONME3HU MNeYeHU, UHAYLMPOBAHHbIN pajunauunen pundpos
ronoebl N weun, ubpPoO3 XenysovyHO-KALLEYHOrO TpakTa, NErouyHbin hunbpos, NepPBUYHBINA
CKNEPO3NPYIOLLMA XONaHIMUT, PecTeHos, ubpos cepaua, SHAOMUOKapAMAanbHbIN rnbpos,
hubpos npegcepann, odTanbmonornyeckoe pybuesaHune, dubpocknepos, UOPO3HbIE
pakoBble  3abonesaHusi, ubpouabl, Gubpombl, pubpoaseHombl,  pUBpoOcCapKOMBI,
apTepuonatus Nocne TpaHCnnaHTauuun, Kenowa, MeguactuHanbHeln onbpos, muenochndpos,
peTponepuToHeanbHbli OUOPO3, NPOrpPeECCUPYOLLNA MACCUBHBIA (PUOPO3 M HENPOreHHbIN

CUCTEMHbIN hnbpos.

43. Cnoco6 no n. 38, oTnuyaroLwmnes Tem, YTo onocpeaoBaHHoe MK2 3abonesaHune

Unn HapyweHne npeacraBnseT cobon meTabonmuyeckoe HapyLLeHe.
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44, Cnoco6 no n. 43, OTNMYaKLWNIACA TEM, YTO MeTAbONNYECKOE HapyLLeHNe BbIOpaHo
M3 Tpynnbl, COCTOSLEN W3 Cnefylolnux: OXMPEHUe, Pes3nCTEHTHOCTb K CTepouaam,

HENepPEeHOCUMOCTb FNHOKO3bl 1 METAbONMNYECKNI CUHEPOM.

45, Cnoco6 no n. 38, oTnuyarowmncs Tem, Y4To onocpeaoBaHHoe MK2 3abonesaHune

Unn HapyweHune npeacraensaeT coboin Heonnasuio.

46. Cnoco6 no n. 45, oTnMyarloWmMNca Tem, YTO Heonnasusa BbibpaHa K3 rpynnbl,
COCTOSILLEN U3 CMEAYIOLMX: aHIMOreHEe3Hble HapyLUEHUsi, MHOXXECTBEHHasA MUenoma, nemnkossbl,
OCTPbIN NUMAOLMTAPHDBIA NENKO3, OCTPbIA N XPOHUYECKNA MUENOreHHbIN NEeNKo3, XPOHNYECKNA
NMMAOUMTaPHbBIA NENKO3, OCTPbIn NMMGOBNACTHbIN NENKo3, NPOMUENOLUTAPHBIA FENKO3,
nMmaombl, B-knetouHasa numdoma, T-kneTouHas numdoma, numcgpoma n3 KrneTtok MaHTUNHON
30HbI, NMMAOMY BOPCUCTbIX KNETOK, numdoma BepknTtra, onyxonu TyuyHbIX KnNeTok, 6onesHb
XOAXKNHA, HEXOAKKUHCKas ©GonesHb, MWENOAUCNNAacCTUYECKM CUHAPOM, urbpocapkoma,
pabgomunocapkoma, acTpouuToma, Hempobnacrtoma, rnmoma, LBaHHOMAa, MenaHoMa, CEMUHOMA,
TepaTokapunHoMa, OCTeoCapkomMa, MUrMeHTHasi KCEHOAepMa, KepaTokaHToOMa, PONNUKYNAPHbIA
paK LWUTOBUAHOW enesbl, capkoma Kanoww, menaHoma, TepaTtoma, pabaommuocapkoma,
MeTacTaTuyeckme M KOCTHble HapyLUEHUsi, pak KOCTW, POTOBOW MOMOCTW/TMOTKM, NULLEBOAA,
ropTaHu, >Xenyaka, KAWeYHWKa, TONCTOW KULKM, MPSIMON  KWLIKK, JErkKoro, MNeYeHu,
NOAXENYLOYHON XXEenesbl, HepBa, FONOBHONO MO3ra, ronoBbl U LIeW, ropna, sudHuKa, MaTku,
npeacTaTenbHON Xenesbl, AnYka, MOYEBOro Ny3blps, MOYEK, FPYAU, XKENMYHOrO Ny3blpsi, LUENKN
MaTKW, LWUTOBUAHOWN >enesbl, NpeiCTaTeNbHONW XXenesbl U KOXW, HEMENKOKMETOUYHbIN pak

NEerkoro, MenKOKMETOYHbIN pakK NErkoro, rmuoma u MynbTucopmHas rnobnacroma.

47. Cnoco6 no n. 38 oTnuyarLwmncs Tem, YTo onocpegosaHHoe MK2 sabonesaHune
UNM HapyweHne npeacrTaBnseT cobon CcepaeyvHO-COCYAUCTOe unnm  LepebpoBackynspHoe

HapyLleHue.

48. Cnoco6 no n. 47, OTAMYaOWMACA TEM, YTO CEPAEUYHO-COCYAUCTOE WUnKn
LepebpoBacKynspHOe HapyleHne BbIOpaHO W3 TIPynnbl, COCTOALWEN W3 CNefyHLmX:
aTepoCKNepos, PeCTEHO3 aTepPOCKNEPOTUUYECKON KOPOHAPHOW apTepuun, OCTPbIA KOPOHAaPHbIN
CUHAPOM, WHMApKT MuoKapga, CepAevHO-annoTpaHCnnaHTaTHas BackynonaTusi, WHCYNbT,
HapylweHns LeHTpanbHON HEPBHOW CUCTEMbl C BOCMANUTENbHLIM UMW  anonTOTUYECKUM

KOMMNOHEHTOM, 6onesHe Anburenmepa, 6onesHb MapkMHCOHA, 6onesHb XaHTUHITOHA, GOKOBOM
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aMNOTPOMPUYECKUIA CKNEPO3, MNOBPEXAEHNE CMIUMHHOIO MO3ra, HEeWpoHarnbHas WWeEMUS U

nepudepnyeckas HeBponaTus.
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