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TUABOJIKAPBEOKCAMUIE Y IUPUIVMHKAPEOKCAMUIEBI, WMCIIOJIBSYEMBE B
KAYECTBE MHI'MEMTOPOB PIM-KWHASEH

[IEPEKPECTHASA CCHJIKA HA POICTBEHHHE 3AABKU

B HacTodAme¥ 3BasgBKe BasgBJISeTCd IPHMOPUTET IO NpeaBapuUTesbHOM
3adBKe Ha naTeHT CIA N 61/752897, mnomaunou 15 guBaps 2013 1.,
IpenBapuTesibHOM 3adBke Ha HaTedT CIA N 61/790952, nomadHHOM 15
MapTa 2013 1., ¥ TIOpeldBapuUTesJIbHOM 3asgBKe Ha naTeHT CIA N
61/859118, mnomaHHOM 26 miojd 2013 T., OIMCAHMA KOTOPHX BKJIOUESHE
B OaHHBM IOOKYMEHT B IIOJIHOM OO0beMe IIOCPeldCTBOM CCHJIKMU.

OBJIACTE TEXHUKU

HacrTosamada 3adBKa KacaeTcHd bapMalleBTUUeCKY  SOOEeKTUBHEIX
coeIuMHeHUM. lM300peTeHMe NpenjiaraeT HOBHE CcOelMHEeHMUsI, a Takxe Ux
KOMITO 3ULIUN u CITOCOOEH IPVMMEeHEeHN . CoenmMHeHMA VHTUOUPYIOT
AKTHMBHOCTEL Pim-KMHa3 ¥, CJIeOoBaTesJIbHO, 50OeKTUBHE IIPpU JeUeHUU
3aboJyieBaHMUM, CBA3aHHHX C aKTMBHOCTLI Pim-KMHaszs, B TOM UMCIe,
HalpyMep, paka UM IpyTux 3adojieBaHUM.

YPOBEHE TEXHMKM, K KOTOPOM OTHOCATCHA M3OBEPETEHUA

[IpOTEeMHKMHABE PelyJIMPYIT pas3JIMUHEEe OMOJIOTUUEeCKME IIPOLEeCCH,
BKJIUAL, cpenmu IIpouero, pPoOCT, BHXMBaAEMOCTL, IUOOEePEeHLIMPOBKY
KJIETOK, O(opMMpPpOBaHMEe OpIT'aHOB, MOpdoTreHes, oOpas3oBaHMe HOBHX
COCyIOoOB, BOCCTAaHOBJIEHMEe TKaHel U pereHepalubo. I[IpOTeMHKMHA 3L
TakXxe MIpalnT ClIelMallM3MPOBaHHEE POJIM IPU pPasJIMUHEIX 3aboJieBaHMAX
yeJIoBeka, BKJOUasg pak. Tpu uJjieHa ceMelMcTBa Pim-kMHa3, OOMH U3
IPpUMEPOB CeMelCcTBa IIPOTEeMHKMHAZ, M3HaAUaJIbHO ObJIM OOHAPYXEeHH B
KauecTBe IMNpPeldlouTUTEeJILHEIX CcallTOB MHTeTIpaluM BUpyca JeklKkosa
MoJIOHU Ha MBIV HBIX MOIeJIaxX paka. OBJlamasa HeBoJIBIoN, HO
M3MEepUMOM, OHKOT'€HHOM aKTMBHOCTLI, OHM YCUJIMBAT OHKOI'€HH,
CIIoCcoOOCTRyKIMEe NpoJMdepallMM ¥ BHXXMBAHMID, HallpMMep BH3HBaKIMeE
pe3koe YCKOpeHMe JmMMpoMareHeza y MyCc-TpaHCIeHHHX wWin Bcl2-
TpaHCTeHHEX Meme. Mikkers et al., Nature Genet., 2002, 32,
153-159; Shinto et al., Oncogene, 1995, 11, 1729-35.

Tpy HepeleNTOpHHEe CeprH/TpeoHMH KMHa3e Piml, Pim2 m Pim3
pPeryamupyoT OpoJaudepalirio M BEXMBAEMOCTE KJETOK, BO3OeMCTBYS Ha

TPAHCKPUIILMID TeHOB M TpaHcHadAuuon Oejka. Zippo, et al., Nature



Cell Biol., 2007, 9, 932-44; Schatz, et al., J. Exp. Med.,
2011, 208, 1799-1807. B NPOTHUBOIOJOXHOCTE Pa3JIMUHEM »IOPYIVM
IIPOTEMHKMHAZAM, KOTOPHEIM HeoOxoOouMa akKTHBaluusa GochopUIMpOBaHUEM,
Pim-xMHa3H KOHCTUTYTMBHO aKTUBUPOBAHE, M UJIEHH CeMelCTBa MMeT
YaCTUUYHO COBIajapmue cyOCTpaTH-MHUIIEHM U OMOJIOTMUEeCKMe OQYHKLUM,
a paszmMuuMa MexXIOy dJeHaMM CceMelcTBa OOYyCJIOBJIEHH OTYacTU MX
PasJIMUHEIM pacIpoCTpaHeHMeM B  TKaHAX. Okchopeccusa Pim-kxmHa:sz
MHIOIYIMPYETCSa LIUMTOKMHaMM ¥ dakTopamMu pocTa. CpeIM LUMTOKMHOB,
AKTUBUPYIIMX DKCIOPEeccHilo Pim-KMHa3, MMETCS LIMTOKMHE, KOTOPHE
nepenganT CUTHaJ dYepes OyTh JAK/STAT. Pim-KMHa3H IeMCTBYOT
napajiejibHO nyTu PI3K/AKT, UM OHM MMElT HECKOJBLKO OOmMX MHUIIeHeN
bochopuMpoOBaHUA (HanpuMep, PBAD, P4EBP1) . CllemnoBaTeJIbHO,
MHTUOUTOPH Pim-KMHa3 MOTYT VYJAyUNaThk CXeMH JedeHud, BKJIOUAKIUE
VMHTUOUTOPH MM noyTtu JAK, mam nyTtu PI3K/AKT.

CBepxsKcIpeccus Pim-xmHa3s oOHapyXuBaeTcsd OJsS  OOJBIOTO
KOJIMYEeCTBa Pa3HOBUIHOCTEN I'eMaTOJIOTMYUeCKOT'O M COJMIHOTO paka.
CBepxXBKCIPEeCCHUsa Pas3JIMUHHX UJIeHOB CeMelcTBa OvJla 3BaMeudeHa IIpH
MHOXeCTBEHHOM MUEeJIOME, OMJI, pake [IOIXeJIYyIOUHOM KeJIe3H U
TeraToleJJIJISApHOM pake. Claudio et al., Blood 2002, 100, 2175-
86; Amson et al., Proc. Nat. Acad. Sci. USA, 1989, 86, 8857-61;
Mizuki et al., Blood, 2003, 101, 3164-73; Li et al., Canc.
Res., 2006, 66, 6741-7; Fujii et al., Int. J. Canc., 2005, 114,
209-18. CBEPXBKCIIPEeCCUA Piml HafonaeTcs B ciydae
HeBJIaTONPUATHOTO MNPOTHO3a NpM JuMOoOMe M3 KIeTOK MaHTUMHOM 3OHH,
pake nOumeBoIa M TOJIOBH M meu. Hsi et al., Leuk. Lymph., 2008,
49, 2081-90; Liu et al., J. Surg. Oncol., 2010,102, ©83-88;
Peltola et al., Neoplasia, 2009, 11, 629-36. CBepx3KCIpeCcCus
Pim?2 HabomaeTcd NOpU CTPEMUTEJIEHOM TeueHMe OOJI€3HUM Yy MallMeHTOB
c IBKII. Gomez-Abad et al., Blood, 2011, 118, 5517-27.
CBepXBKCIpPeCcCHus 4YacTo HabJjomaeTcs TaM, I'Ie CBepXDKCIPeCCUPYyeTCHd
Myc, ¥ Pim-KMHa3H MOTYT CMellaThk YCTOWUMBOCTE K TPaIULMOHHBEM
XYMUOTEpPAlleBTUUYECKMM aTl'eHTaM M oO6JjayueHuwo. Chen et al., Blood,
2009, 114, 4150-57; 1Isaac et al., Drug Resis. Updates, 2011,
14, 203-11; Hsu et al., Cancer Lett., 2012, 319, 214; Peltola
et al., Neoplasia, 2009, 11, 629-36.

CilemoBaTeJIbHO, OTU IOJaHHEEe YKasEBaKwT Ha TO, UTo



VHTUOUPOBaHUE Pim-kuHas OymeT 20HEeKTUBHEM oid [IOJIyUYeHud
TepalleBTUUEeCKOM IOJIb3H Y IIallMeHTOB C PakKoM.

IOaHHEIE, I[IOJIYUYEeHHEEe Ha Mellax, He KVMenlMx OIHOTO WU
HEeCKOJIbKO UJIeHOB CeMelcTBa Pim-kKuHa3, CBUIOETEJILCTBYT O TOM,
yTO MHTUOMTOP pan-Pim wmuMes OH DOIXOOAMMUM OPOOUIIL TOKCUUHOCTH.
Mpmyv, Yy KOTOPHX OTCYTCTBYIOT TPM ujleHa CeMelMCTBa, XU3HEeCIIOCOOHH,
HO HEeMHOTO MeHee, uUeM XWUBOTHBEE OMKOTO THUIIAa M3 TOT'O Xe IIoOMeTa.
Mikkers et al., Mol. Cell. Biol., 2004, 24. 6104-15. Takx Kak
Pim-xuHas3H Takxe BOBJIEUEHE B pas3JInMuHbEe VIMMY HHEIE u
BOCHAJUTEJIbHEE OTBEeTH, ¥ 5STU CHMITOME TpedyiT JeKapCTBEeHHHX
CpeICTB C MEHBLIMM KOJUUYECTBOM INOOOUHHX 20OeKTOB, OXMIAETCSI, UYTO
MHIUOUTOPH Pim-kKMHaszbe OyoyT 20OeKTUMBHH IPU JeUeHUM IIalMeHTOB C
kosmmmrToM (Shen et al., Dig. Dis. Sci., 2012, 57, 1822-31),
ajiepruel Ha apaxmuc (Wang et al., J. All. Clin. Immunol., 2012,
130, 932-44), MHOXeCTBEHHBEIM CKJIEPO30M M BoJUuaHkou (Davis et
al., "Small Molecule Dual Antagonist of Pim 1 and 3 Kinases
Ameliorate Experimental Autoimmune Encephalomyelitis", 26th
Congress of the European Committee for Treatment and Research
in Multiple Sclerosis, 13-16 October 2010, Gothenburg, Sweden,
Poster P436; Robinson et al., J. Immunol., 2012, 188, 119.9), mu
PEBMATOMIOHEIM apTpuToM (Yang et al., Immunol. 2010, 131, 174-
182) u OpyTMMM MMMyHHHMM M BOCIaJIMTEJIEHEMM 3a00JIeBaHUAMUA .

[losTOoMy Pim-KMHa3H pPacCMaTPMBAKLT Kak IIOIOXOOAMMe MUIeHM IIJIS
paspadboTkM JIeKapCTBEeHHEX IIpelapaToB. Swords et al., Curr. Drug
Targets, 2011, 12(14), 2059-66; Merkel et al., Exp. Opin.
Investig. Drugs, 2012, 21, 425-38; Morwick et al., Exp. Opin.
Ther. Patents, 2010, 20(2), 193-212.

TaxuMm obpasoM, CYIIeCTBYET HeoBXOoIOVMMOCTb B HOBEHIX
COeIMHEeHUAX, KOTOopHe MHIUOMPYIT Pim-xmHaszbe. HacTosmas 3asgBka
ONMCHBaET HOBHE MHIMOMTOPHE Pim-KMHa3, KOTOpHe 20OeKTUMBHH IpU
JledeHUM 3aboJieBaHUM, CBA3aHHEX C DSKCIPECCHUEN WM aKTUBHOCTHI
OODHOV mIM OoJiee Pim-kKMHa3, HaIpUMep paka M IpyTux 3abojleBaHUM.

CYIIHOCTh M3OBPETEHUA

HacTosdmee u300peTeHMe MOpenjaraeT, B TOM UUCJe, COeIOVHEHUe

bopmyJiel (1) :



N (1);

WM ero QapMalleBTUUEeCKM I[IpUeMIIeMyl COJIb, I'Ie IIepPeMEeHHEE
Takue, KakK OIpelel]IEHO HUXe.

HacTodmee n3obpeTeHNre Takxe nopenjaraetT KOMIIO 3ULIVN,
cocrTofdAmMe W3 CcOoenOMHeHUs QOpMyJIEL (1) wiIM ero odapMalleBTUUYECKU
OpueMJIeMOM COJIM U IO MeHBIeV Mepe OOHOTO bdapMalleBTUUeCKHU
IPUEeMIIEMOTO HOCUTEJIA .

HacTosamee wm300peTeHMe TakKXe OpenjaraeT CIOCOOH JIeUeHUd
paka ¥ OpyIux 3abojieBaHUN, BRJIOUAKIME  BBeleHMe  [IalMeHTy
TepalleBTUUeCKM SOOeKTUBHOT'O KOoJIMUecTBa COeIMHEeHMA oGopMyJisl (1)
WM eTro dapMalleBTUUECKM IPpUMeMIIEMOM COJIK.

[ToopoBHOCTH OOHOTO W BoJiee BapUaHTOB peanmszalunmn
N300peTeHNa MBJIOXEHH B OIMCaHMM HMXe. HpyI'Me IOIpM3HaAKM, OOBEKTH
¥ IOperMylmecTea OyOYyT OUEeBMIOHEL M3 OIMCaHMad ¥ U3  QOpMyJIH
n300peTeHnd.

[NOJPOEHOE OIIMCAHUE

[IlpennojlaraeTcs, UYTO IIOCJIE CJIOB <«HAIPUMEDP» M «TaKue Kak» U
1924 IpaMMaTUUYeCKUX DKBHUBAJIEHTOB cyjenyer bpasza «n Bes
OTpPaHNUYeHUa», €CJIM SIBHO He YyKas3aHO MHOoE.

B IaHHOM HOOKyMeHTe QOpPpMH eIMHCTBEHHOI'O UMCJla BKJIKNUAKT
bOpMEI MHOXECTBEHHOI'O UMCJla, €eCJIM KOHTEKCT SBHO He YyKa3HBaeT
Ha obBpaTHoe.

B IOaHHOM HOOKYyMeHTe TepMUH <«OKOJIO» O3HadaeT «IPUMEPHO»
(HanlpuMep, IUIOC MM MUHYC IpMMepHO 10% OT yKa3aHHOI'O 3HaueHWUsd) .

I. COEIVHEHVA

HacTogmee wm300peTeHMe IpenjiaraeT, B TOM UMCIe, COelVHEeHMe

dbopmysier (1) :



N (I);

Wi ero dpapMalleBTUUECKM IPpMEeMIIeMyKl COJib, TOe:
X npencraByageT cobom C uiam N;

A, B m D mpencTaBJIgRT CcoO0OM KoJbla;

CBA3b opencTaByigeT coboy HOPMaJIM30BaHHY CBSI3b B
apoMaTHMUYeCKOM KOJbllE, comepxameMm xax N, Tak u X, KoOTopad
bopMaJIbHO mOpelcTaBJjigeT cobol cBa3b C=C, korma X IIpencTaBJgeT
cobom C, M OIMHAPHY CBA3L, KoTma X OpelcTaBJjgeT cobou N;

KOJIBIIO A mMeeT Qopmyty (A-1) wmiam (A-2):

NZ
2N S }L}\(G3
RV (ay R*

KOJIbIIO A MMeeT QpopMyly (A-1) wmam (A-2a):

hl/,
e o 2N g3
R

RT (o) (A-22);

Toe El u E2 mpencTaBiadioT cofoM KoJbla;

KOJIBLIO B mpencrarjgeT CcoOOOM KOHIEHCUPOBAHHBI 3—7-—UJI€HHBI



YIJIEPOOHEM LMKJI WJIM KOHIEHCHUPOBAHHEM 4-7-4UJIeHHHM T eTepOLMUKI,
KaXOEM U3 KOTOPHIX 3aMeleH n 3aMeCTUTeJISAMHA, He3aBMCHUMO
BHOpaHHEMM M3 RB, 1mme n paBeH O, 1, 2 wmium 3;

KOJIbIIO D mnOpencrTaBjfgeT cobor Cz-7 LUMKIOAJKMIIBHYID TPYINY WK
4-10-4JIeHHYID TeTepPOUMKIIOAJKMIIEHYD TPYINy, KaxXnas KWM3 KOTOPBX
3aMelleHa K 3aMecTUTeNaMM, He3aBMCUMO BHOpaHHEMU M3 RP, 1me k
paBen 0, 1, 2 wmam 3;

KoJIbllo E! BeOpaHo u3 Csz7 uUMrJIoaJkmia, Ce-10 apuia, 4-10-
YJEHHOTO TeTepolMKIoaJkuiIa M 5-10-ujJleHHOTO TeTepoapuia, KaxXIbM
M3 KOTOPHX HeoOd3aTeJIbHO 3aMemeH 1, 2 wWiIn 3 3aMeCTUTEeJIAMU,
He3aBUCKMO BHOpPaHHEMU U3 RE;

KoJIbLO E?Z2 BrHOpanHo u3 Cz 7 umkjoaskuia, Ce 10 apwia, 4-10-
YJIEHHOTO TeTepolMrKIIoaJkuiIa M 5-10-uJeHHOTO TeTepoapuia, KaxXIbM
M3 KOTOPHX HeoO4d3aTeJIbHO 3aMemeH 1, 2 WiIn 3 3aMeCTUTEJIAMU,
He3aBUCKHMO BHOpPaHHEMU U3 RE;

Rl BoiOpan m3 H, F u NHz;

R?2 Bu®pan u3 H, rTajoreHa u CN;

R3 BoIOpaH m3 H, ranoresHa u CN;

R* BoiOpaH m3 H, F u NHz;

Kaxneli REB HesaBucuMO BEOpaH u3 CyB, rajoreHa, Ci-e¢ aJKuia,
Co-¢ aJikeHmJa, Cz-¢ aJIKuMHMJa, Ci-¢ TrajoreHajJkmia, CN, NOz, ORal,
SRal, C (O) RPE, C (O) NReIR4!, C (O) OR2!, OC (O) Rk1, OC (O) NRe1RdL,
C (=NRel) NRelRdL, NRe1C (=NRel) NRelRdL, NReIRAL, NRe1C (O) RP1,
NR<1C (O) ORe?, NRe1C (O) NReIR4L, NR<1S (O) RPZ, NR<1S (0) 2RP?,
NR<1S (0) 2NReIRIL, S (O)RPL, S(O)NRe!RIL, S (0)2RPI, S (0)2NRSIRI u okco;
TIe BHIeyNOMAHYTHe Cis¢ aJIKMIIBHEM, Cz26 AaJKeHUJIBHEM U Coog
AJIKMHWUJILHHEY 3aMecTuTeln RE, KaxIOel He3aBUCHMMO 3aMemeH 1, 2 WK
3 BaMecTUTeJIaMM, He3aBUCKUMMO BHOpaHHEMM M3 CyE, r1majnoreHa, CN,
NO2z, ORal, SRal, C (0) RkL, C (O) NRelRdL, C (0) ORalL, OC (0) RkL,
OC (O) NRelRdL, C (=NRel) NRe1RdL, NRe1C (=NRel) NReIRdL, NRelRdL,
NReiC (O)RPL, NReSIC (O)OR2l, NReIC (O)NReIR4l, NRelS (0O)RPL, NRe1S (0)2RPL,
NRe1S (0O) oNREIRIL, S (O)RPL, S (O)NREIRIL, S(0)2RPI m S (0)2NReIRAL

Kaxneli RP HesaBucuMO BEOpaH u3 CyP, rajoreHa, Ci-e aJIKUIa,
Cz2-¢ aJikeHmya, Cz-¢ aJIkuMHMJIa, Ci-¢ TajJioTeHaJikujla, CN, NOz, ORaZ,
SRaz, C (O) Rk?, C (O) NRe2R42, C (0) ORa2, OC (0) Rk2, OC (O) NR¢2R92,
C (=NRe2) NRc2Rd2, NRe2C (=NRe2) NRe2Rd2, NRE2Rd2, NR<2C (0) Rb2,



NR<2C (O) OR22, NR<2C (0O) NR<2R42, NR<2S3 (O) RP2, NR<2S (0) 2RPZ,
NR<2S (0) oNR2R42, S (Q)RP2, S (0O)NR<2R42, S (0)2RP2, S (0)2NRS2R4? 1 okCO;
T'Ie BHIeyNOMAHYTHe Ci-¢ aJKMJIBHEI, C2-¢ AQJKEHUJIBHEML U Co-g
AJIKMHWJILHE 3aMecTuTes i RP, KaxXIOblM He3aBUCHMMO 3aMelleH 1, 2 wiIu
3 3aMecTUTeNaMM, He3aBUCKMMO BeHOpaHHEMM U3 CyP, rasorena, CN,
NO2z, ORa2, SRaz, C(O)RP2, C (O) NRe2R42, C (O) OR&2, OC (O) Rk2,
OC (O) NRe2Rd2, C (=NRe2) NR¢2Rd2, NRe2C (=NRe2) NRe2Rd2, NRe2RdZ,
NRe2C (O) RP2, NRe<2C (0Q) OR22, NR©<2C (0O)NRc2Rd42, NRe<2S (0Q)RP2, NRe2S (0)2RPZ,
NReZS (0O) oNR<2Rd42, S (Q)RP2, S (O)NRE2R42, S (0)2RPZ m S (0O)2NRe2RIZ;

Kaxnoeli RE HesaBucuMO BHOpanH u3 CyE, rajoreHa, Ci-e aJIKuia,
Cz-6¢ aykeHmsla, Cz-¢ aJIkuHMIIa, Ci-¢ TajloreHallkuia, CN, NOz, OR23,
SRa3, C(O)RPk3, C (O) NRe3R43, C (0) ORa3, OC (0) Rk3, OC (O) NRe3Rd3,
C (=NRe3) NRe3Rd3, NR<3C (=NRe3) NRS3Rd3, NRe3Rd3, NR<3C (O) RP3,
NR<3C (O) OR2a3, NR<3C (O) NRe3R43, NR<3S (0O) RP3, NR<3S (0) 2RP3,
NR<3S (0) 2NR<3R43, S (0O)RP3, S (0O)NR<3R43, S (0)2RP3, S(0)2NRSRE u okco;
TIe BHIeyNOMAHYTHe Ci-¢ aJIKMJIBHEM, Cz2-6¢ AQJKEeHUIBHEM U Coog
AJIKMHWJILHEY 3aMecTuTeln RE, KaxIOeM He3aBUCHMMO 3aMemeH 1, 2 WK
3 3aMecTUTeNaMM, He3aBUCUMMO BHOpaHHEMM U3 CyE, rajoreHa, CN,
NO2z, ORa3, SRa3, C(O)RP3, C (O) NRe3R43, C (O) OR?33, OC (O) RP3,
OC (O) NRe3Rd3, C (=NRe3) NRe3R43, NRS3C (=NRe3) NR<3R93, NRe3R43,
NRe3C (O) RP3, NR©S3C (0O) OR23, NR€3C (O)NRe3R43, NRe3S (0)RP3, NReS3S (0) 2RP3,
NRe3S (O) 2NRS3R93, S (O)RP3, S (O)NRe3R43, S (0)2RP? m S (0) 2NRE3Rd3;

kaxaget CyE, CyP? m Cy® HesaBuUcCKUMO BHOpaH U3 Ce 10 apmia, Csz 1o
LUMKJIOaJIKM1IIa, 5-10-4JIeHHOTO TeTepoapuia n 4-10-4JIEHHOTO
TeTepOLMKIIOaNKMIIa, KaxXOH)M M3 KOTOPHX HeoOA3aTeJIbHO 3aMemeH 1,
2, 3, 4 mam 5 BaMecTUTeJIAMM, He3aBMCHMO BHOPaHHHMM M3 I'aJIoT'eHa,
Ci-6 ayikmia, Cz2-¢ aJikeHuJia, C2-e¢ aJIkuHMJIa, Ci-¢ TaJioreHaJikmia, Ce-10
apwuia, C3-10 LMKJIOaJIKMIIa , 5-10-4uJjleHHOTO TeTepoapuia, 4-10-
UJIEHHOTO TeTepPOLUKIIOAJIKNIIA, CN, NO2, OR2a1, SRat, C(O)RP4,
C(O)NRe4R44, C(0O)ORa4, OC(O)RP4, OC(0O)NRe4Rd4, NRe4Rd4, NRe<4C (0O)RbP4,
NR€1C (O) OR24, NRe4C (O) NRe4RY, C (=NRe4) RP4, C (=NRe4) NRe4R4,
NRe4C (=NRe4) NRe4R, NR<4S (O) RP4, NR€1S (0) 2RP4, NR¢1S (0O) 2NR4RY,
S (O)RPY, S (O)NRe4R¥, S (0)2RP* m S(0O):2NRCIR¥, DppHe BrIIEYNIOMAHYTHE
Cis6 AJIKMJIb HEIM, Co-6 aJIKeHWUJIb HEM, Co-6 AJIKMHWJIIb HEIM, C3-10
LIUMKJIOAJIKWIIE HE, 5-10-uJleHHHV TeTepoapmibHEM U 4-10-4JeHHHN

TEeTEepPOLUKIIOAJIKMUIIBHE — 3aMecTuTen CyE, Cy? wmmm CyE, KaXIBI



HeoBsg3aTeJIbHO 2aMemeH 1, 2 wiM 3 3aMecTHUTeJIIMM, He3aBUCHMO

BHIOpAaHHEIMM M3 TajioreHa, Ci-4 TajloreHajJxwmia, CN, NOz, ORa34, SR24,

C (O) Rb4, C (O) NRe4Rd4, C (0O) ORa4, OC (O) Rbk4, OC (O) NRe4Rd4,
C (=NRe4) NRc4Rd4, NRe4C (=NRe4) NRe4Rd4, NRc4Rd4, NRS4C (O) Rb4,
NR<4C (O) ORa4, NRe4C (O) NRe4Rd4, NRe4S (O) RP4, NR<4S (O) 2RP4,

NRe4S (O) 2NRe4R44, S (O)RP4, S (O)NRe4R44, S (0)2RPY 1 S (0)2NRE4RY;

Kaxmeni Ral, RP1, Rel, Rdl, Ra2, Rb2, Rc2, Rd2, Ra3, Rb3, Re3, Rd3,
Ra4, RP4, R4 py R4 HgesaBucumo BHOpaH u3 H, Ci¢ ajJgrmiaa, Cia
rajioreHankmia, Cz-¢ ajkeHusa, Cz-¢ aJkuHmia, Ce-10 apwia, Cs-1o0
LUKIJIOAJIKWUIIa, 5-10-uJjIeHHOTO TeTepoapuia, 4-10-4JIeHHOTO
reTepouukIicaskmia, Ce-10 apwui—-Ci-4 ajgxwuja, Cz-10 UIUKIJIOCAJIKUII-Ci1-4
ankuia, (5-10-ujeHHHM TeTepoapwy)-Ci4 alxkuia wuin (4-10-uJeHHHM
TeTepOoUUKIIoankui) -Ci-4 ajKuja, IIe BHIeyIOMAHYTHe Ci-¢ aJkui, Co-e
ankenmsi, Cz-¢ aJKMHMI, Ce-10 apwuy, Csz-10 LUMUKJIOAJKMI, 5-10-uJeHHHM
reTepoaputi, 4-10-uJleHHHM TeTepPOoUMKJIOaJKMJ, Ce 10 apuyi-Ci-4 aJIKWII,
Cz-10 UMKJOANKMI-Ci-4 aJKuJ, (5-10-ujeHHEN TeTepoapwul)-Ci-a aJIKWUI
n (4-10-uJyleHHEN reTepOoUMKIIOaJIKUII) —C1-4 aJIkKMJI ~ HeobOA3aTeJIbHO
3aMemens 1, 2, 3, 4 miam 5 3aMecTUTEeJISIMM, HEe3aBUCHUMO BHOpPaHHBEMMA
n3 Ci-4 aJxkmia, Ci-4 TajioTeHaJlkuJla, TIajiorexHa, CN, OR&>, SRad,
C(O)RP>, C(O)NRSR¥>, C(0O)OR2>, OC(O)RP>, OC(0O)NRe*R4>,  NRS°R,
NRe3C (O) RP?, NRe3C (O) NRe3R43, NRe2C (O) OR23, C (=NR®%) NRe>R493,
NRe3C (=NR®?) NR¢*R4®>, S (O)RP?>, S (O)NR*R43, S (0)2RP®>, NRS3S (0)2RP3,
NRe3S (0O) 2NRRI5 11 S (O) 2NRe®Rd53;

wim Juobwe RSl u RIL, npucoemmHeHHBHIE K OIHOMY U TOMY Xe
aTtoMy N, BMecTe C aToMoM N, K KOTOPOMYy OHU TIPUCOEeOVHEHH,
obpaszywT 4-, 5-, 6- MM 7/-UJIeHHYK TeTepPOLMKJIIOAJKMIBHYK IpPYyINy,
HeoOA3aTeJIJbHO 3aMelleHHy®© 1, 2 wiM 3 3aMeCTUTeJIAMM, He3aBUCUMO
BEIOPAHHEIMU U3 Ci-6 aJIKu1ia, Cz-7 LIUKJIOAJIKWIIa , 3-7-4JIeHHOTO
reTepolMKkIoalkuia, Ce10 apwuia, 5—-6-ujJeHHOTO TeTepoapuina, Ci s
rajioTeHaJIkMjla, TrajioreHa, CN, ORa23, SR&5, C(O)RP>, C(0O)NReRY?,
C (0) ORa3, OC (0) Rk, OC (O) NRe5Rd3, NRe5R43, NRe3C (O) Rb3,
NRe5C (O) NRe5R4®,  NRe5C (O) OR25,  C (=NRe5) NRe5Rd5,  NRe5C (=NRe®) NReSRd5,
S(O)RP®, S (O)NReSRI5, S (O)2RP®,  NRe®S (0)2RP5,  NRS5S (0)2NRESRIS 1
S (0) 2NR®R¥%, 1pe BemeYNOMAHYTHE Ci-¢ ajKWj, C3-7 LMKJOaJkmi, 4-7-
UJIEHHEM TeTepOLUKIIOANKIMI, Ce-10 apmuil M 5S-6-UJIeHHHN I'eTepoapmil

HeoOsa3aTeJIbHO 3aMemeHe 1, 2 WM 3 3aMecTUTeJIIMM, He3aBUCHMMO



BHIOpaHHEIMM M3 TajioreHa, Ci-4 aJkuia, Ci-4 TajoreHaskuia, Ci-g
LHMaHoOaJIKMIIa, CN, ORa3, SRad, C (O) RP3, C(O)NReSRI>,  C (0O) ORa?,
OC (O) Rb3, OC (0O) NRe3Rd5, NReSR43, NRe3C (O) RP3, NRe3C (O) NRe3Rd3,
NRe3C (O) ORa?, C (=NR®>) NRe3Rd5, NRe3C (=NRe3) NRe®Rd3, S (0) Rb3,
S (O)NReSRd5, S (0)2RP5, NRe3S (0) 2RP5, NR3S (0) 2NReSRI> 11 S (O) oNReSRd3;
man Jnobee RS2y RI2, mnpucoeIMHEHHBEe K OIHOMY M TOMYy Xe
aromy N, BMecTe Cc aToMoM N, K KOTOPOMY OHM MPUCOEOVHEHH,
obpaszywT 4-, 5-, 6- MM 7-UJIeHHYK TeTepPOLUKJIOAJKMIbHYH ITpPYyIHINly,
HeoBsa3aTeJIbHO 3aMelleHHyln 1, 2 uiu 3 3aMeCTUTeJIIMM, He3aBUCKMO
BEIOpPAHHEIMU U3 Ci-6 aJIKu1ia, Cz-7 LIUKJIOAJIKWIIa, 4-"7-4JIeHHOTO
reTepoluuKkoalikuia, Ce10 apuia M 5-6-ujleHHOTO TeTepoapuia, Cis
rajJloreHaljlkujla, TrajioreHa, CN, OR2%, SR3>, C(0O)RP>, C(0)NReR®,
C (O) ORa3, OC (O) Rb3, OC (O) NRS5R99, NRE5RdS, NRS5C (0O) RPS,
NRS5C (O) NRSSRY5,  NRSSC (0) ORa5,  C (=NR®5) NRSRI5,  NRS5C (=NRe5) NRSRdS,
S (O) Rb3, S (O) NRe3R4?, S (0) 2RP?, NR<3S (O) 2RP?, NR<3S (O) oNRRY> 11
S (0) 2NRe®R95, r1ppne BemeyIOMAHYTEHe Ci-¢ ajikmil, Cs-7 LMKJIOAJKMII, 4-7-
UJIeHHE) TIeTepOoLMKJIoaNlkui, Ce-10 apuil ¥ 5-6-UJIeHHBHM I'eTepOoapuil
HeoBsg3aTeJIbHO 323aMemeHe 1, 2 uiIM 3 3aMecTUTeJIIMM, He3aBUCHMO
BHIOpPaHHEIMM M3 TrajioreHa, Ci-4 aJkuiaa, Ci-4 TajioreHaskuia, Ci-g
HMaHoaJIkMila, CN, ORa3, SRa®, C (O)RP>, C (O) NReSR93, C (0O) ORa3,
OC (0O) RP3, OC (O) NRe5Rd93, NReE5Rd3, NRe5C (O) RP?, NRS5C (O) NRe®R43,
NRe5C (O) OR23, C (=NRe%) NR¢5R43, NRe5C (=NRe>) NReRd3, S (0) RP3,
S (O)NReSR45, S (0)2RP5, NRE3S (0)2RP®, NRE3S (0O) 2NRSRI> 11 S (0O) 2NReSR43;
M Jiuobwe RS m RI3, npucoeIMHeHHBHE K OIHOMY U TOMY Xe
aromy N, BMecTe C aToMoM N, K KOTOPOMY OHM MPUCOEOVHEHH,
obpaszywT 4-, 5-, 6- MM 7/-UJIeHHYK TeTepPOLMKJIIOAJKMIBHYK IpPYyINy,
HeoBsa3aTelIbHO 3aMelleHHyln 1, 2 uixu 3 3aMeCTUTeJIIMM, He3aBUCHKMO
BEIOPAHHEIMU U3 Ci-6 aJIKu1ia, Cz-7 LIUKJIOAJIKWIIa , 4-"7-4JIeHHOTO
reTepolMKkIoaskuia, Ce 10 apuia M 5-6-ujleHHOTO TeTepoapuia, Cis
rajioTeHaJIkMjla, TrajioreHa, CN, ORa23, SR&5, C(O)RP>, C(0O)NReRY?,
C(0O) ORa3, OC (O) Rb3, OC (O) NRe3R4®, NReSR4®, NRe>C (0O) Rb3,
NRe5C (O) NReSR45,  NRS5C (0) OR3®,  C (=NRe®)NRe®Rd5,  NRe5C (=NRe®) NRe5Rd5,
S(O)RP5,  S(O)NReSRI5, S (0)2RP5,  NRS5S(0)2RP5,  NRS5S (0)2NRC*RIS i
S (0) 2NR®R¥%, 1pe BemeYNOMAHYTHE Ci-¢ ajKWj, C3-7 LMKJOaJkmi, 4-7-
YJIEHHH) TIeTepOoLMKJIoaNkKuil, Ce-10 apuil ¥ 5-6-UJIeHHHM I'e€TepOoapuil

HeoOsa3aTeJIbHO 3aMemeHe 1, 2 WM 3 3aMecTUTeJIIMM, He3aBUCHMMO
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BHIOPaHHEIMM M3 TajioreHa, Ci-4 aJkuia, Ci4 TajoreHaskuia, Ci-g
uuaHoaJskmuia, CN, OR#>, SR2, C(O)RP>, C(O)NReR¥>, C(0O)OR=>,
OC (O)RP5,  OC (O)NRe5R4®,  NRESR4®,  NRe5C (O)RPS,  NRe5C (O) NRSSRES,
NRe5C (O) ORa5, C (=NRe5) NRe5Rd5, NRe5C (=NRe5) NReSRI®, S (O) Rk,
S (O)NReSRdI5, S (0)2RP5, NRE3S (0) 2RP?, NR<3S (0) 2NRe*RI5 11 S (0) 2NRESRd5;

man Jnobee ReY u R, mnpucoeIMHeHHBE K OIHOMY M TOMY Xe
aTtoMy N, BMecTe C aToMoM N, K KOTOPOMYy OHM IIPUCOEeOMHEHH,
obpaszywT 4-, 5-, 6- MM 7-UJIeHHYK TeTepPOLUKJIOAJKMIbHYH ITpPYyIHINly,
HeoOA3aTeJIbHO 3aMeleHHy© 1, 2 wmiaM 3 3aMeCTUTeJIAMM, He3aBUCUMO
BEIOpPAHHEIMU U3 Ci-6 aJIKu1ia, Cz-7 LIUKJIOAJIKWIIa, 3-7-4UJIeHHOTO
reTepouMkIoalikuia, Ce10 apwuia, 5-6-ujJeHHOTO TeTepoapuia, Cis
rajioTeHaJIkMjla, TrajioreHa, CN, ORa3%, SRa&5, C(O)RP>, C(0O)NReRY3,
C (0) ORa3, OC (0) RP3, OC (O) NRe5Rd3, NRe5R43, NRe3C (O) Rb3,
NR<3C (O) NRe°R43, NR<>C (O) ORa3, C (=NRe%) NR<5R43, NRe3C (=NRe>) NR<?Rd3,
S (O) Rb3, S (O) NRe3R4?, S (0) 2RP?, NR<3S (O) 2RP?, NR<3S (O) oNRRY> 11
S (0) 2NRe®R95, r1ppne BemeyIOMAHYTEHe Ci-¢ aJjikmil, Cs-7 LMKJIOAJIKWUII, 3—-7-
UJIeHHE) TIeTepOoLMKJIoaNlkui, Ce-10 apuil ¥ 5-6-UJIeHHBHM I'eTepOoapuil
HeoBsg3aTeJIbHO 323aMemeHe 1, 2 uiIM 3 3aMecTUTeJIIMM, He3aBUCHMO
BHIOpaHHEIMM M3 TrajioreHa, Ci-4 aJkuia, Ci-4 TrajioreHaskuia, Ci-g
HMaHoaJIkMila, CN, ORa3, SRa®, C (O)RP>, C (O) NReSR93, C (0O) ORa3,
OC (O) RP3, OC (O) NR¢5R9®, NRe®R43, NRe3C (O) RP?, NRe3C (O) NR<3R43,
NRe3C (O) OR23, C (=NR®?®) NR¢5R93, NRe3C (=NR®?) NRe°R9®, S (O) RP3,
S (O)NReSR45, S (0)2RP5, NRE3S (0)2RP®, NRE3S (0O) 2NRSRI> 11 S (0O) 2NReSR43;

Kaxnoenli Ra5, RP5, Re> py RIS gesaBucumMo BeHOpaH u3 H, Ci-a
ankmia, Ci-a TajoreHajkwmila, Cz-4 ajkeHmsa u Cp-a aJKMHWIIE, IO
BHIIEYTIOMSAHY THE Ci-4 aJIKWII, Cos aJIKEeHUII u C2-4 AJIKMHUIT
HeoBg3aTeJIbHO 32aMemleHe 1, 2 uiM 3 3aMecTUTesIIMM, He3aBUCHMO
BEIOpaHHeMM M3 OH, CN, ammHO, TrajioreHa, Ci-4 aJgxkwuia, Ci-4 aJKOKCH,
Ci-4 AJIKUJITHO, Ci-4 AJIKMJIAMUHO, o (Ci-4a aJIKMJI) aMMHO, Ci-4
rajjoreHankmia 1 Ci-4 T'aJIOTEeHaJIKOKCH;

wi Jiobele RS> m RY%, mnpucoeIMHeHHEE K OIHOMY M TOMY Xe
aTtoMy N, BMecTe C aToMoM N, K KOTOPOMYy OHU IIPUCOeOVHEHH,
obpaszywrT 3-, 4-, 5b-, 6- WIM 7-4WIeHHYKD TeTepPOLUKJIIOaJKNIIbLHY
TpyIly, HeoBsa3aTeJIbHO 3aMelleHHyrw 1, 2 win 3 3aMecCTUTeJIIMU,
He3aBMCHUMO BHOpaHHEMM M3 OH, CN, aMmMHO, TajioreHa, Ci-¢ aJjKwuia,

Ci-4 aJgxkokcu, Ci-g4 aJdxkujaTro, Ci-4 aJKuJIaMMHO, ou (Ci-4 aJIKWJI)aMMHO,
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Ci1-4 TajioTreHaJikujia U Ci-4 TaJIOTeHaJIKOKCU,; U

Kaxnoeni Rel, Re2, Re3, Re?! y R®® HesaBuUCUMO BHOpaH u3 H, Cia
ajikmiia u CN.

B HEKOTOPHIX BapMaHTax peaamu3alumm n3o0bpeTeHNUs X
OopencraBjsgeT cobou C.

B HEKOTOPEHIX BapMaHTax peaam3aumm n3006peTeHNns X
npencraBiygeT codom N.

B HEeKOTOPHIX BapMaHTax peajlus3alluy U300peTeHUsS KOJILIOo B
nperacTaBJsgeT CcoOOM  KOHIEHCHPOBAHHHEM  3-7-UJIeHHHM  YTJIEPOIOHBEM
LMKJI, HeoB4ga3aTeJIbHO 3aMeleHHEN 1, 2 WIM 3 3BaMecTUTeJIsIMHU,
He3aBUCKMO BHOpPaHHBEMM M3 RE,

B HeKOTOPHIX BapMaHTax pealus3alluy u300peTeHMsS KOJbLIO B

IIpenocTraBjidaeT cobomn KOHIOEHCHMPOBaHHOE OeH30JILHOE KOJIBELIO B

N (B

B HeKOTOPHX BapMaHTax pealusaluu MSO@peTeHMH CcoelMHeHMre

COOTBEeTCTBUM C dopMmyJon (B-1):

(R%)

roe n paredn 0, 1, 2 wmium 3.

COOTBEeTCTRYeT OQopmyJie (I-1):

RB __: |
RE g
(I-1);

rne n paeen 0, 1, 2 wmiam 3.

B HeKOTOPEX TaKMX BapMaHTaXxX peallM3alllM MSO@peTeHMH n paBeH
B HeKOTOPEX TaKMX BapMaHTaXxX pealjlM3alllli MSO@peTeHMH n paBeH

B HeKOTOPHIX BapMaHTax peaju3aluu unzobpeTeHUd KOJbIO B

InpeaocraBjiaeT cobon KOHIOEHCHMPOBaHHOE 3-7-4JIeHHOEe UMKJIOAJKUJIIEHOE
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KOJILLIO, HeobOsa3aTeJIbHO 3aMemeHHoe 1, 2 wiIn 3 3aMecTUTeJIaMH,
He3aBUCKMO BHOpPaHHBMM M3 RB.

B HeKOTOpPHX BapMaHTax pealiM3aluu Mn300peTeHMsS KOJBLIO B
IpeIcTaBJIgeT COOOM KOHIOEHCHUMPOBAHHEM 5S-UJIEHHEM YIJIEPOOHEM LUKJI,
HeoBda3aTeJIbHO SBaMelleHHBM 1, 2 WiIM 3 3aMecTUTeJIIMM, He3aBUCUMO
BEHIOpaHHBEIMM U3 RE.

B HeKOTOPHX BapMaHTax pealu3alluM Mn300peTeHMsa KOJIBLIO B

cooTBeTCTByeT QopMyJe (B-2):

I 5

(RB)n/ ji (B-Z);

Toe n paBeH 0, 1 wmim 2.

B HEeKOTOPEX TaKMX BapMaHTaXxX pealJlM3alllM MSO@peTeHMH n paBeH
B HEeKOTOPEX TaKMX BapMaHTaX pealjlM3alllli MSO@peTeHMH n paBeH

B HeKOTOPHIX BapMaHTax peaju3aluu unzobpeTeHUd KOJbLO B

COOTBeTCTRBYeT OQopmyJie (B-3):
i
N

B
(R)m 4
(B-3);
Toe m paBeH 0, 1 wmim 2.
B HeKOTOpPHX TaKMX BapMaHTax peajM3aluy Mu300peTeHUsI I paBeH
B HeKOTOpPHX TaKMX BapMaHTax peajM3aluy MU300peTeHUdI I paBeH

B HeKOTOPEIX BapMMaHTaX peaJlM3alll MSO@peTeHMH COelllMHeHIE

COOTBeTCTBYyeT QopMyJe (I-2):



AN N\ﬂ/
(RB)/ | N/ O

n (I-2);

roe n paBeH 0, 1, 2 wmiam 3.

B HeKOTOPEX TaKMX BapMaHTaXxX peallM3alllM MBO@peTeHMH n paBeH
B HeKOTOPEX TaKMX BapMaHTaXxX peallM3alllM MSO@peTeHMH n paBeH

B HeKOTOPEIX BapMaHTaX peaJlM3alrl MSO@peTeHMH COelllMHeHIE

CoOTBeTCTByeT QopMyJe (I-3):

|
(RB>m/
13);

Tne m pabe”H 0, 1 wuium 2.

B HeKOTOPHEX TaKMX BapMaHTaX pealJlM3alllM MBO@peTeHMH m pabBeH
B HeKOTOPHEX TaKMX BapMaHTaXxX peallM3alllM MSO@peTeHMH m paBeH

B HeKOTOpHX BapMaHTax pealM3alluu MW300peTeHMsa KOJBIO B
opeIcTaBJsgeT COOOM KOHIOeHCUPOBAHHHY 4-7-UJIEHHHM TeTepOolUKJI,
Heo0g3aTeJIbHO 3aMelleHHHM 1, 2 WM 3 3aMeCcTUTeJIIMM, He3aBUCKMO
BHIOpaHHBEIMM U3 RE.

B HeKOTOpPHX BapMaHTax pealin3alluu Mn300peTeHMsa KOJBIO B
opencraBJageT cobo¥ KOHIeHCUpPpOBaHHOe bLb-6-ujleHHOe TeTepoapulibHOE
KOJIbLIO, HeobOsa3aTeJIbHO 3aMemeHHoe 1, 2 wiIn 3 3aMecTUTeJIaMH,
He3aBUCKMO BHOpPaHHBEMM M3 RB.

B HeKOTOpPHX BapMaHTax pealiM3aluu Mn300peTeHMsa KOJBIO B

npencraBjigeT cobon KOHIOEHCHUPOBaHHOE 4-"1-uJjleHHOE
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TeTepOLUMKIIOAJIKMIIBHOE KOJIBIIO, HeoOS3aTeJIbHO 3aMelleHHoe 1, 2 WM
3 3aMecTUTeNIAMM, He3aBUCKMO BHOpaHHEMM M3 RE.

B HeKOTOpPHX BapMaHTax pealiM3aluu Mn300peTeHMsS KOJBLIO B
npencraBijgeT cobon KOHIOEHCHUPOBaHHEN 5-UJIeHHEN TeTEePOLUUKII,
HeoBda3aTeJIbHO SBaMelleHHBM 1, 2 WiIM 3 3aMecTUTeJIIMM, He3aBUCUMO
BEHIOpaHHBEIMM U3 RE.

B HeKOTOPHX BapMaHTax pealu3alluM Mn300peTeHMsa KOJIBLIO B
IpencrTaBJIgeT cobon KOHOEeHCHUPOBaHHEM 5-uJIeHHBEN reTepoapnu,
HeoOdg3aTeJIbHO 3aMelleHHHEM 1, 2 WIM 3 3aMeCcTUTeJIIMM, He3aBUCKMO
BHOpaHHEIMU U3 RBE,

B HeKOTOpPHX BapMaHTax pealM3alluu M300peTeHMsa KOJBIO B
opencraBJygeT cofOo¥ KOHIOEHCHMPOBAHHBIM 5-UJIeHHHM T'eTepPOLMKJIIOAJIKWII,
HeoO0g3aTeJIbHO 3aMelleHHHEM 1, 2 WM 3 3aMeCTUTeJIIMM, He3aBUCHUMO
BHIOpaHHBEIMM U3 RE.

B HeKOTOpPHX BapMaHTax pealiM3alluu Mn300peTeHMsa KOJBIO B
BHOPAaHO M3 TUEeHO, I[IMPPOJIO, IUIHIPOOYPO M IMUPAa30J0, KaXIHM U3
KOTOPHX HeoO043aTeJIbHO 3aMemeH 1, 2 wmim 3 3aMeCTUTeJIAMA,
He3aBUCKMO BHOpaHHBEMM M3 RB.

B HEKOTOPEHX BapMaHTax pealu3aluy U300peTeHUusS COoelMHeHNe

MOXeT COOTBeTCTBOBaThH QopMyJe (I-4):

B E‘TT/J:::>
(R)m/ \
Q\|/ I
S N

Tne m paBeH 0, 1 wmim 2.

(I-4);

B HeKOTOPEX TaKMX BapMaHTaX peallM3alllM MSO@peTeHMH m paeBeH
B HeKOTOPEX TaKMX BapMaHTaXxX peallM3alllM MSO@peTeHMH m paeBeH

B HeKOTOPEIX BapMMaHTaX peaJlM3alul MSO@peTeHMH COelllMHeHlIE

MOXeT COOTBEeTCTBOBaTh QopMyJe (I-5):



(RB)m-_S
EN

roe m paBen 0 1, wiam 2.

B HeKOTOPEX TaKMX BapMaHTaXxX peallM3alllM MSO@peTeHMH m paBeH
B HEeKOTOPEX TaKMX BapMaHTaXxX peallM3alllM MSO@peTeHMH m paBeH

B HeKOTOPEIX BapMaHTaX peaJlM3alll MSO@peTeHMH COeIlllMHeHNIE

MOXeT COOTBETCTBOBAaTh QopMyJe (I-6):

(R )n \
K
QN | ~ @)
H N _6):
(I-6);

roe n paBedH 0, 1, 2 miau 3, a RE MoxeT OHTH 3aMelleH IO aToMy
as’oTa KoJbkla B.

B HeKOTOPEX TaKMX BapMaHTaXxX peallM3alllM MBO@peTeHMH n paBeH
B HeKOTOPEX TaKMX BapMaHTaXxX peallM3alllM MSO@peTeHMH n paBeH

B HeKOTOPEIX BapMaHTaX peaJiM3alll MSO@peTeHMH COelllMHeHIE

MOXeT COOTBETCTBOBAaThH QopMyJe (I-7):



le

(I-7);
roe n paBed 0, 1, 2 miau 3, a RE MoxeT OBITL 3aMelleH IO aToMy
asoTa KoJibla B.
B HeKOTOpPHIX TaKMX BapMaHTax peajuM3aluu M300peTeHMS N paBeH

B HEeKOTOPEX TaKMX BapMaHTaXxX peallM3alllM MSO@peTeHMH n paBeH

B HeKOTOPEIX BapMaHTaX peaJlM3alll MSO@peTeHMH COelllMHeHlIE

MOXeT COOTBETCTBOBaTh OQopMyJe (I-8):

o,
(RB»pjfci:ﬂjliir,N\TT/JC::>
O N/ o

Tne m paBeH 0, 1 miam 2.

(I-8);

B HeKOTOPHEX TaKMX BapMaHTaX peallM3alllM MSO@peTeHMH n paBeH
B HEeKOTOPEX TaKMX BapMaHTaX pealjlM3alllM MSO@peTeHMH n paBeH

B HeKOTOPEIX BapMaHTaX peaJlM3alll MSO@peTeHMH COelllMHeHIE

MOXeT COOTBETCTBOBAaTh QopMyJe (I-9):
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B E\ﬂ//<::>
(R)m/ \
T T
ﬁ N

roe m paBed 0, 1 mwam 2, a R® MoxeT OBTL 3aMelleH 10 aToMy

(I-9);

aso0Ta KoJibla B.

B HeKOTOPEX TaKMX BapMaHTaXxX peallM3alllM MSO@peTeHMH m paBeH

B HeKOTOPEX TaKMX BapMaHTaXxX pealjlM3alllM MSO@peTeHMH m paBeH

B HeKOTOPHX BapMaHTax pealu3alyM Kn300peTeHMs KOJIbLIOo B
npencraBjsgeT cobon KOHIOEHCHUPOBaHHEMN 6—UJIEHHHM TeTepPOLUUKII,
KaXOeli Heobsa3aTeJIbHO  3aMmemeH 1, 2 wmiaMm 3 3BaMeCTUTEJIAIMHU,
He3aBUCKMO BHOpPaHHEMM U3 REB,

B HeKOTOPHX BapMaHTax peajlu3aluM Mn300peTeHMs KOJIbLo B
opencraBjgeT cobon KOHIOEHCHUPOBaHHEN 6—UJIEHHHM reTepoapni,
Heo0g3aTeJIbHO 3aMelleHHHM 1, 2 WM 3 3aMecTUTeJISMM, He3aBUCUMO
BHIOpaHHBEIMM U3 RE,

B HeKOTOpHX BapMaHTax peaju3aluu Mn300peTeHMs KoJbLOo B
npencraBijgeT cofoM KOHIEHCUMPOBAHHBI 6-UJIEHHHM T'eTepPOLMKJIIOAaJIKUII,
HeoOdg3aTeJIbHO 3SaMelleHHHM 1, 2 WIM 3 3aMeCcTUTeJIIMM, Hes3aBUCHKMO
BHOpaHHEIMU U3 RB,

B HeKOTOpPHX BapMaHTax peajlu3aluu Hn300peTeHMs KOJIbIOo B

cooTBeTCTBYyeT OQopMyJe (B-4):

( )

H (B-4)

rne n paBed 0, 1, 2 miau 3, a RE mMoxeT OBTL 3aMelleH IO aToMy
asorTa KkoJibla B.

B HeKOTOPEX TaKMX BapPMaHTaX pealjilm3allll MBO@peTeHMH n paBeH
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B HeKOTOPEX TaKMX BapMaHTaX peallM3alllli MSO@peTeHMH n paBeH

B HEeKOTOPEX BaplMaHTaX peaJiM3allll MBO@peTeHMH CoellllHeHIE

cCooTBeTCTRBYeT QopmyJie (I-10):

N
. | AN \”//
R
( )n k\ - C)
N N
H (1-10).
roe n paBed 0, 1, 2 miau 3, a RE MoxeT OLBITL 3aMelleH IO aToMy

asoTa KoJiklla B.

B HeKOTOPEX TaKMX BapMaHTaXxX pealJlM3allli MSO@peTeHMH n paBeH
B HeKOTOPEX TaKMX BapMaHTaX pealJlM3alllli MSO@peTeHMH n paBeH

B HeKOTOpPHX BapMaHTax pealu3aluuu u3odpeTeHUI Kaxowli RE
He3aBMCHUMO BEOpaH 3 rajioreHa, Ci-¢ ajgxkuia, Ci-¢ TajloTeHaJIKWUia,
CN, OR2l u oxkco.

B HeKOTOPHX BapMaHTax peajJusalluy u300peTeHMsa Kaxoel RSB
Hes3aBUCHUMO BEHOpaH 3 TrajioreHa, Ci-¢ aJkwmia, Ci-¢ TajIoTeHaJIKuJa,
CN, ORal,

B HeKOTOPHX BapMaHTax pealM3aluuy u300peTeHUS Kaxoweli RE
He3aBUCHUMO BHOpaH 3 CN, OH, MeTOKCUM U OKCO.

B HeKOTOPHX BapMaHTax pealM3aluy u300peTeHUI Kaxnowoli RE
He3aBUCHUMO BHOpaH M3 CN, OH M MeTOKCH.

B HeKOTOPHX BapMaHTax peajlmM3alluy Mn300peTeHMsdI KOJIBLO B
ABJISETCH He3aMelleHHBEIM WJIM 3aMelleHHEM 1 3aMeCTUTEeJIEM, BHOpaHHBEM
n3 RB.

B HeKOTOPHX BapMaHTax peajlmM3alluy U300peTeHrdI KOJBLO B
ABJIAETCSH He3aMelleHHEIM.

B HeKOTOpPHX BapMaHTax peajmM3aluy Un300peTeHrsda KOJbLO D
npencraByageT coboym Cz-7 LUMKJIOAJKMIBHYI TPYIINYy, Heo®a3aTeJIbHO

SaMelleHHYIO 1, 2 wmim 3 3aMeCTUuTeJIAMM, He3aBUCHMO BH@paHHHMM nus
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RD.

B HeKOTOpPHX BapMaHTax peajiM3aluu Hn300peTeHMsa KOJBLO D
npencraByageT cobor 4-10-uJleHHYK TeTepOlMKIIOAalIKMUIbHYID TPYIIIY,
HeoO4g3aTeJIbHO 3aMelleHHYK 1, 2 WiIM 3 3aMeCTUTeJIIMM, He3aBUCUMO
BHIOpaHHEIMM U3 RP,

B HeKOTOpPHX BapMaHTax peajiM3aluu HU300peTeHMsa KOJbLO D
opencraBijgeT cofoM L-UJIeHHYID WM 6-UJIeHHYID TeTepPOLMKIIOAJIKUIILHYI
Tpylnny, Heo®sa3aTeJIbHO 3aMemeHHyio 1, 2 wuin 3 3aMecTUTeJIIMH,
He3aBUCKMO BHOpaHHBEIMM U3 RP.

B HeKOTOpPHX BapMaHTax pealu3aluM u300peTeHMsa KOJBLO D
nIpencTaBJIAeT cobom NIMPPOJININH, NIUIIEPUONH VI asernaH,
HeoB®g3aTeJIbHO 3aMemeHHBe 1, 2 MIM 3 3aMecTHUTeJIIMM, He3aBUCHMO
BHOpaHHEIMU U3 RP.

B HeKOTOpPHX BapMaHTax pealr3alluM Hn300peTeHMsa KOJBLIO D
opencrTaBJgeT cobo¥ NUIepUuIrH, HeoBA3aTeJIbHO 3aMelleHHEM 1, 2 Wiu
3 3aMecTUTeNIaMM, He3aBUCKMO BHOpaHHEMM M3 RP.

B HeKOTOpPHX BapMaHTax peaju3aluy HKN300peTeHMs aToM as30Ta
KoJiblla D of6pasyeT CBSA3b C OCTAaBMEMCHS YacThbio MOJIEKYJIH.

B HeKOTOpPHX BapuaHTax pealu3auuu us3odpeTeHUda Kaxnoweli RP
He3aBMCHMO BHOpaH U3 TrajioreHa, Ci-e¢ aJgkwmia, Cz-¢ ajkeHusa, Cz-e
ajlkmHmila, Ci-e TajloeHaJikuia, CN, NOz, OR#2, SRa2, C(0)RP?,
C (O)NRc2R42, C(0)OR22, NRc2R42, S (O)RP2, S(O)NR<2R92, S (0)2RP?2 u
S (O) 2NR¢e2Rd2

B HeKOTOPHX BapMaHTax pealM3auuy us3odpeTeHMS Kaxnweli RP
HesaBUCUMMO BHOpaH U3 Ci-s ajkmia, OR22 y NRE2RdZ,

B HeKOTOPHX BapMaHTax pealM3aluuy us3odpeTeHUS Kaxnoweli RP
He3aBUCHUMO BHOpaH M3 MeTwujia, OH m NHz.

B HeKOTOpPHX BapMaHTax pealu3alluM Kn300peTeHMsa KOJBLIO D
opencraBygeT cofo¥M OUOepUMOMH-1-WMJI, 3aMelleHHBM B IIOJIOXeHUM 3
aMMHOTpYyIno¥. KoJjbiuo D MoOXeT OpeOCcTaBJIATL coboM, HaIpuMep, 3-
AMVHOMNUIIEPUNVH-1-1JI, 3-aMUHO—4-TUIPOKCUIIUIIEPUIVHWII WJIM 3—aMWUHO-—
4-TUOPOKCU—5S5—Me TUJIIIUIIEPUOUHNIT .

B HeKOTOpPHIX BapMaHTax peaiM3aluM M300peTeHMs aToM yIJlepona
B TIIOJIOXEeHMM 3 KOJbla OulepulInH-l-mia, obpasywomero KoJjeslo D,
VMeeT S-KOHOUI'ypalurw, KOI'Ia aToOM YIJIepola B IIOJIOXEHUM 2 KOJblla

nunepunuea-1-wmia, ofpasywmero koJjgsvuo D, cTaplle, dYeM aToM B
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IIOJIOXEeHVM 4 B COOTBETCTBUM C NpaBuiaMu KaHa-VHroJbpa-Ilpesiora, u
R-xoHOUIYypaluo, KoI'ma aToM YyIJlepola B IOJIOXeHMM 4 KOJIbla
nurnepmunrH-1-mia, ofpasynmero KOJbIO D, cTapme ueM aToM yIJlepomna

B IOJIOXeHUM 4 B COOTBETCTBUU C IpaBrIaMm1 KaHa—MHPonbna—Hpenora.

Komaws1uo D MOXeT IpelcTaBJIATh coboi, HalpuMep, (38) -
AMUHOIIUIIEePUIOMH— 1 —1JI, (3R, 4R) -3-aMMHO-4-TUOPOKCUIUIIEPUOVHIII,
(3R, 458) -3-aMMHO—-4-TUIPOKCUIIUIIE PUIMHIII, (3R, 4R, 5R) —3-aMmHO-4-
TUIOPOKCU—5—Me TUJINIUIIe PUOMHII, (3R, 4R, 58) -3-aMmHO-4-TUOPOKCHU—5~—
Me TUJIIIUTIE PUOVHWII, (3R, 45, 5R) -3-aMMHO-4-THUOPOKCHU—5-
Me TUJITIUTIIE PUIVHII MIIN (3R, 48, 55) -3-aMMHO—-4-TUIOPOKCU—5—

MeTUJINIUIePUONHNI .

B HeKOTOpPHX BapMaHTax peaM3aluM M300peTeHMs aToM yIJulepona
B TIOJIOXeHMM 3 KOJbla OulepulIMH-1l-mia, ofpasyomero KoJgslo D,
VMeeT R-KOHOUI'ypallMi, KOI'Da aTOoM YyIJlepolla B IIOJIOXEHMM 2 KOJbIla
nunepunuea-1-mia, obpasywmero koJgwuo D, cTaplle, dYeM aToOM B
[IOJIOXKEHVM 4 B COOTBETCTBUM C IHpaBuiiamu KaHa-VHrTosnbna-Illpesiora, u
S—-KOHOUI'ypallM, KoI'Ja aToM YyIJlepoma B TIIOoJIOXeHMM 4  KoJblla
nunepunuea-1-mia, ofpasynimero KOJIBLILIO D, cTaple, uem aToM
yoJjiepona B IIoJIOXeHMM 4 B COOTBETCTBUMM C IpaBuiaMu KaHa-
VHronbma-llpesiora. KoJgbpuo D MOXeT IMNPeOCTaBJATbL Ccob0oM, HaIpuMep,
(3R) —aMMHOIIMUIIEPUOMH- 1 —1JI, (35, 45)-3-aMmHO-4-
TUOPOKCUNIUIIE PUOVHIAL, (35, 4R) -3-aMMHO-4-TUOPOKCUIUIIEPUOVHWII,
(38, 4R, 5R) -3-aMmHO-4-THUIOPOKCHU—-b-MeTUuInunepuouumui, (3S, 4R, 5S)-3-
aMMHO—4-TUIOPOKCU—5—Me TUJINIUIIE PUIMHNII, (35,45, 5R) —3-aMmHO-4-
TUOPOKCU—S—MeTUIINIUIIEPUOVHMIT Wi (35, 45, 55) -3-aMuMHO-4-TUOPOKCU—
5-MeTUInUnepuIMHMII .

B HeKOTOpPHX BapMaHTax pealu3alluM Mu300peTeHMsa KOJBLO D

opencraByigeT cobol TIpynny dopMmyJsl (D-1):
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roe:
R¥ mpencrTaByseT coboy H, Cie¢ alxmid miam OC (=0)Ci-¢ aJIKWUJII;

RY mpencTaBJysgeT cob®ou H miau Cie aJIKWUII;

a paBeH 1 wmiam 2;

b paBen 0, 1 wim 2; mu

cymMa a m b paBHa 1, 2 wim 3.

B HeKOTOpPHX BapMaHTax peajM3alyuy Mn300peTeHrsa KOJBLIO D

opencraBJgeT cobor TIpynny dopMyJiel (D-2) :

T (D22)

roe R¥, RY, a m b Takmue, KaK onpelejieHo njsa GopMyJH (D-1).

B HeKOTOpPEHX BapMaHTax peajm3aluy M300peTeHMd, KoI'Da KOJBLO
D npezncraBysgeT cobor TIpyHIny  QoOpMyJIH (D-1) WJIN (D-2), Rx
nopencTaBJsgeT cobou H.

B HeKOTOpPEHX BapMaHTax peaju3aluy M300peTeHMd, KoI'Da KOJBLO
D npezncraBJsgeT cobor TpyIny  QopMyJIH (D-1) WJIN (D-2), RY
nopencTaBJsgeT cobou H.

B HeKOTOpPHX BapMaHTax peaju3aluy M300peTeHud, KoI'Da KOJBLO
D mpezncTaBJfgeT coboum rpynny oopmysun (D-1) mmm (D-2), a pabBeH 1.

B HeKOTOpPHX BapMaHTax peaju3aluy M300peTeHMd, KoI'Da KOJIBLO
D mpezncrTaBjyfgeT coboy rpynny oopmysu (D-1) mmm (D-2), b paeeH 1.

B HeKOTOPHX BapMaHTax peajlu3alumu unsobpeTeHUsd KOJLLO D



22

opencraBJageT cobou Tpynany o¢opmysel (D-2), Toe R*¥ OIpeOcTaBJgeT
cobom H, Ci¢ anxma mam OC (=0)Ci-¢ aJdkmj; RY mnpencraBygeT cobom H
min Ci-¢ aJIkmJl; a paBeH 1 wiu 2; b paeen 0, 1 wim 2; cymMMa a u b
paBHa 1, 2 wmium 3; M KoOJbLUO D HeoOdA3aTeJIbHO 3aMelleHo 1 win 2
3aMeCTUTEeJIIMM, He3aBUCKUMMO BHOpaHHEMU U3 Ci-¢ aJkuia, OH m Ci-e
aJIKOKCH .

B HeKOTOPHIX BapMaHTax pealuszaluu U300peTeHUsS KoOJbIo D
opencraBijgeT cobou TIpynny oopmyJil (D-2), ©THOe: R¥ OpencTaBJIgeT
cobom H, Ci-¢ aJkmi; RY mpemcrTaBjisgseT cobor H wmiam Ci-e¢ aJKMI; a
paBeH 1; b paBeH 1; M kKOJBLUO D HeoOA3aTeJIbLHO 3aMemeHo 1 wuim 2
3aMecTUTeJIIMM, He3aBUCUMMO BHOpaHHEMU U3 Ci-¢ aJkuia, OH u Cie
aJIKOKCH .

B HeKOTOPHX BapMaHTax pealu3aluy M300peTeHUsa KOJbIo D

opencraBJageT cob®oM TpPyllly, BHOpaHHY M3 dopmMyJ (D-3)-(D-19):



I (D-4) D)

T 8)
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B HeKOTOPHX BapMaHTax peajlu3alumu unsobpeTeHUd KOJILIO D

opencraBJgeT coboM TIpynny dopMmyJiel (D-3) :

H,N

Y (D).

B HEKOTOPHX BapMaHTax pealu3aluM un308peTeHmMsd KOJLIO D

opencraBygeT cobol TIpynny dopMmyJsl (D-4) :

OH

Y (D).

B HeKOTOPHIX BapMaHTax peajlu3alumu usobpeTeHUsd KOJLLO D

OpencraBJgeT coboM TIpynny oopMyJiel (D-5) :

OH
H,N CH,

M (D-5).

B HEeKOTOPHX BapMaHTax peaju3aluM un308peTeHUd KOJbIO A

MeeT QopMyJy (A-1):



1
R (A-1).

B HEeKOTOPHX BapraHTax peajau3alun usz3obpereHms R! BubpaH us
H m NH>.

B HEeKOTOPHX BapraHTax pealMs3aluy un300peTeHMsa KoJblLo El
npencraByageT cobol Ce-10 apuJl, KOTOPHM HeoBsa3aTeJIbHO 3aMemeH 1, 2
MM 3 3aMecTUTeJIIMM, He3aBUCUMO BHOPaHHBIMM M3 RE.

B HEeKOTOPHX BapMaHTax pealMs3aluuy un300peTeHMsa KoJblLo El
opencraBJageT cobor oeHMJI, HeoBA3aTeJIbHO 3aMemeHHuM 1, 2 uin 3
3aMecTUTeJIIMM, He3aBMCHUMMO BHOpaHHBEMM M3 RE,

B HEeKOTOPHX BapMaHTax pealmMsaluuy unu300peTeHMs KoJblo El
npencraBJygeT cobon  QeHu, KOTOPHM  ABJAeTCA 2, 6—3aMeleHHBEM
3aMecCTUTeJIIMM, He3aBMCHMMO BHOpaHHBEMM M3 RE.

B HEeKOTOPHX BapMaHTaxX pealu3alry usobpeTeHus KoJbLIOo El
IpeIcTaBJIgeT coBou 5-10-uJIeHHHEN TeTepoapwui, KOTOPHIM
Heo®sg3aTeJIbHO 3BaMemeH 1, 2 winM 3 3aMecTUTeJIsIMM, He3aBUCKUMO
BHIOpaHHBEIMM U3 RE,

B HeKOTOPHX BapMaHTax pealM3aluuy u300peTeHUI Kaxnoweli RE
He3aBUCKMO BHOpaH M3 TrajioreHa, Ci-g aJikuia, Ci-¢ TajloreHaJIKuUJa,
CN, ORa3, C (O)RP3, C (O) NRe3R43, C (0) ORa3, NRe3R43, S (O) Rb3,
S (O)NRe3R43, S (0)2RP3 1 S (0) 2NRe3R43,

B HeKOTOPHX BapMaHTax pealM3aluy u3odpeTeHUI Kaxnowoli RE
He3aBUCKMO BHOpaH M3 TaJloTeHa.

B HEeKOTOPHX BapMaHTax pealMs3aluuy un300peTeHMsa KoJblLo El
npencTarjgeT cobon beHnI, KOTOPHM ABJISETCHA 2,6-
oIVTaJloTeH3aMeleHHEM .

B HEeKOTOPHX BapMaHTax pealMsaluuu un300peTeHMsa KoJblo El
opencraBJygeT cobon 2, 6-nudTopdeHMII.

B HeKOTOPHX BapMaHTax peaMzaluy uszobpeTeHUd KoOJbLIO Kl
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npencTaejdgaeT cobom benn, KOTOPHM ABJIAETCHA 2,6-
OUTaJIoTeH3aMelle HHEIM u OOIIOJIHUTEJIEHO 3aMeleH ele OIOHMM
3aMeCTUTEJIEM, IIPEeNlOUTUTEJIEHO B IIOJIOXeHUM 4.

B HeKOTOPHX BapMaHTax peajM3aluy uzobpeTeHUd KoOJIbLO Kl

npencraByigeT cobom benwm, KOTOPEIM ABJIAETCSA 2,6-
OUTaJioTeH3aMelle HHEIM (HanlpuMep, 2,4-nudropz3aMeleHHEM) n
OOTOJIHUTEJILHO 3aMelleH eme OOHMM 3aMecTuTesieM (HalpuMmep, B

noJjioxeHumn  4), Toe  OOIOJIHUTEJILHHM  3aMeCcTUTellb BHOpaH U3,
HalpuMep, Ci-6 aJIKOKCH, Ci-6 MeTaHCyJbbaHuIa, Ci-6
MeTaHCYJIbOMHMIIA, Ci-6 MeTaHCYJIEPOHMIIA, Ci-6 aJIKOKCU-Ci-6
aJKmIeHmsia, THUIAIPOKCU-Ci1-6 aJIKMJIeHa WM TeTparuapo-2H-nrpaH—-3-—
WJIOKCU, HalprMep, MeTOKCH, 2TOKCH, MeTaHCYyJbLQOHMIIA,
MeTaHCYJILEQOHMIIA, MeTaHCYJIEQOHMIIa WM MEeTOKCUMETHIIa WIN 2-—
TUIOPOKCUIIPOIIaH—2-1Jia .

B HeKOTOPHX BapMaHTax pealusalry uU300peTeHrud KoJbLIo &kl
opencraByageT cobou 2, 6-nudropdeHms, 2, 6—-omudTop—-4- (2-TUOPOKCU-2—
nponmi) GeHn, 2, 6-nudTop—4-MeTaHCYJIbOaHUIOEHWII, 2, 6-oupTop—4-
MeTaHCYJIbOUMHUIIOEHWII, 2, 6-1udTop—-4-MeTaHCYJIbOOHUIIOEHNII, 2,6-
oudTop—-3-MeTOKCUbeHUII, 2, 6—-oupTop-4-MeToKCUbeHWUII, 2, 6—ImudTOop—4-
(MeTOKCHUMe TUII) QeHNMII ZNAZN 2,6-oupTop-4- (TeTparungpo-2H-nmpaH-3-
MJIOKCHU) QeHNII.

B HEKOTOPEHIX BapMaHTax peanusaumnumn n3obpeTeHUA G3
npencrapjgeT coboi CR3.

B HEKOTOPHIX BapMaHTax peann3aluum nz3obpeTeHmus G3
opencraBygeT codoi N.

B HeKOTOpPHX BapMaHTax pealM3alluM MK300peTeHMsa KOJBIO A

MeeT QopMyJy (A-2):



277

B HEKOTOPHX TaKMx BapMaHTax pealmM3auuy wusodbpeTeHusa G3
npencraBiageT cobom CR3.

B HeKOTOpPHX TaKMX BapuaHTax pealuzaluu wuzobpereHus G2
npencrabjgeT coBoy N.

B HEeKOTOpPEX BapMaHTax peajus3aluy MU300peTeHMda KOJBbLO A

uMeeT QopMmyIy (A-2):

NSR

2N RS

R* (A-2a).

B HEKOTOPHIX BapMaHTax peannzauumn nz3obpeTeHns R2
npencraByageT cobor H mam TrajioreH.

B HEKOTOPHIX BapMaHTax peanusauumn n3obpeTeHmUs R2
nopencraBJygeT cobdou F.

B HEKOTOPHIX BapMaHTax peanusaumnumn n3obpeTeHUA R3
npencraBJjseT codom H.

B HEeKOTOPHX BapMaHTax peajmu3alun usz3obpereHms R? BubpaH us
H m NH>.

B HEeKOTOPHX BapMaHTax pealusaluu un300peTeHMsa KOJIbLO k2
opencraBygeT cobol Ce-10 apuJl, KOTOPHM HeoOsS3aTeJIbHO 3aMemeH 1, 2
I 3 3aMecTUTeJISMM, He3aBUCHMMO BEOpPaHHEMM M3 RE,

B HEeKOTOPHX BapMaHTax pealusaluu un300peTeHMsa KOJIbLO k2
opencraBJgeT cobol oeHMJI, HeoBA3aTeJIbHO 3aMeleHHHM 1, 2 uin 3
3aMeCTUTEJISAMY, He3aBMCHMO BHEHOpPaHHBEIMU U3 RE.

B HEeKOTOPHX BapMaHTax pealusaluy un300peTeHMsa KOJIbLUO k2
opencraByageT cobor @QeHMJI, KOTOPHM ABRJIAeTCcHa 2, 6—-IOMu3aMelleHHBEM
3aMeCTUTEJISAMY, He3aBMCHMO BHOpaHHBEIMU U3 RE.

B HeKOTOPHX BapMaHTaxX pealusaluy U300peTeHusS KOoJbLIOo E2

opencraBjgeT cobon 5-10-4JIeHHHN reTepoapul, KOTOPHM
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HeoBsg3aTeJIbHO 2aMemeH 1, 2 wiM 3 3aMecTHUTeJIIMM, He3aBUCHMO
BHIOpaHHEIMM U3 RE,

B HeKOTOpPHX BapMaHTax pealu3auuy u3odpeTeHUI Kaxowli RE
He3aBUCKMO BEHOpaH M3 rajioreHa, Ci-¢ ajdkuia, Ci-e TIaljlIoTeHaJIKUIa,
CN, ORa3, C (O)RP3, C (O) NRe3R43, C(0O) ORa3, NRe3R4A3, S (O) Rb3,
S (O)NRe3Rd3, S (0)2RP3 m S (0O) 2NREe3RI3,

B HeKOTOPHX BapMaHTax pealM3auuy u300peTeHUS Kaxnoweli RE
He3aBUCHKMO BHOpaH M3 TaJloreHa.

B HEeKOTOPHX BapMaHTax pealusaluu un300peTeHMsa KOJIbLO k2
npencTarjigeT cobon beHwmsI, KOTOPLM ABJISETCHA 2,6~
IMTaJlIoTeH3aMelleHHEM .

B HEeKOTOPHX BapMaHTax pealusaluy un300peTeHMsa KOJIbLO k2
opencraBygeT cobon 2, 6-nudTopdeHMII.

B HeKOTOPHX BapMaHTax pealusaluK U300peTeHMS KOJbLOo k2
npencTarejigeT cobon beHmI, KOTOPHM ABJISETCHA 2,6~
OIMUTaJIoOTeH3aMeleHHEM u OOIOJIHUTEJIBHO 3aMeleH eme OIHVM
3aMeCTUTEJIEM, IIPEeNINOUTUTEJIEHO B IIOJIOXeHUM 4.

B HeKOTOPHX BapMaHTaxX pealusaluy U300peTeHMsS KOoJbLOo E2
npencrTaejdaeT cobon beHnI, KOTOPHM ABJISETCHA 2,6-
OMTaJIoTeH3aMelle HHEIM (HanmpuMep, 2,4-1ndTop3aMelleHHEM) u
OOIIOJIHUTEJIEHO 3aMeleH ele OIHMM 3aMecTUuTesleM (HalopuMmep, B
noJioxeHumu  4), TIe  OOIOJIHUTEJIBHEM  3aMeCTUTEJb BHOpPaH U3,
HalpuMep, Ci-6 aJIKOKCH, Ci-6 MeTaHCyJLbaHua, Ci-6
MeTaHCYJIbOMHMIIA, Ci-s MeTaHCYJIbLEQOHMIIA, Ci-s aJIKOKCU—-Ci-¢
aJKMJIeHmJIa, THUIAIPOKCU-Ci1-¢ aJIKMJIeHa WM TeTparuapo-2H-nrpaH-—-3-—
WJIOKCH, HalpuMep, MeTOKCH, 2TOKCH, MeTaHCYyJbLQOHMIIA,
MeTaHCyJIbQOHMIIa, MeTaHCYJbEQOHMIIa, WJIM MeTOKCHMMeTWsa, Wi 2-
TUIOPOKCUIIPOIIaH—2-1Jia .

B HEeKOTOPHX BapMaHTax pealusaluy Mn300peTeHMsa KOJIbLO k2
opencTaBJfgeT cobou 2, 6-mudropdeHwms, 2, 6-audTop-4- (2-TUOAPOKCU-2-—
Iponmil) QeHmnI, 2, 6-1udTop—-4-MeTaHCYJIbOaHUIDEHWII, 2, 6-mudpTop—-4-
MeTaHCYJIbLQUHUIIQEHNI, 2, 6-1udTOop—-4-METAHCYJIEOOHMIIOEHWII 2,6-
ondTop—3-MeTOKCUbGeHUII, 2, 6—-oupTop-4-MeToKCUbeHWUII, 2, 6—ImudTOop—4-
(MeETOKCHUMETWII) QEeHWII VI 2, 6—oupTop—-4- (TeTparunpo—-2H-iupaH—-3-—
MJIOKCHK) QeHMII.

B HeKOTOPHX BapMaHTax peajiuzauuu usobperenmsa Ral, Rkl Rel,
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Rdl, Rez, Rb2, Rez, Rd2 Ra3 RP3, Re3 p REP kaxOooli He3aBUCKMO
npencraByageT cobor H mam Ci-¢ aJKMII.

B HeKOTOPHX BapMaHTax pealMzaluu u3obpeTeHus Ra? RbY, Red py
R xaxIbll He3aBUCHMO IpelcTaBjygeT cobon H mim Ci-¢ aJKWMII.

B HEKOTOPHIX BapMaHTax pealms3auny musobperenms Rad, RP3, Red py
RIS xaxnbeli He3aBUCHMMO IIpencTaBjigeT cobort H mim Ci-¢ aJKWMII.

B HEKOTOPHX BapraHTax peajrs3auumu usobperenmsa Rel, ReZz, Re3,
Re? n Re® kaxOuli He3aBUCUMO MHIpencTaBjsgeT cobor H wmam Cis aJIKWII.

B HEKOTOPHX BapraHTax peajrs3aluuu usobpeTenHmsa Rel, ReZz, Re3,
Re? y Re® kaxOulM He3aBUCUMO IIpelncTaBJjsgeT cobor H.

B HEeKOTOPHX BapMaHTax pealus3aluy un300peTeHMs CcoelMHeHUe

cooTBeTCTByeT QopMmyJie (II-1):

RO

KN'T'
Eii:]IjLi]/’N\Tr/j:::)
N -~ O

N

roe n paBedH 0, 1, 2 miam 3; k paBerH O, 1, 2 mium 3, u RE, RP

G
(I1-1);

M KOJIbLUO A Takue, KaK olIpelesieHO BHIe IJII COeIMHEeHUM GOpPMYJIH
(I) mim mx JOOBIX BapMaHTOB peaiM3allu.
B HeKOTOPEIX BapMaHTaxXx pealJinz3alilil MBO@peTeHMH coelMHeHMre

COOTBeTCTByeT QpopMmyJie (II-2):

(RP)x
KN H

~
(R®)n ¥
N (11-2);
rne n paBeH 0, 1, 2 wmim 3; m k paren 0, 1, 2 wmium 3, u RE,
RP m xoJIbLIO A TakMe, KakK OINpPeleJIeHO BHIIE IOJIA COeOVMHEHUM QOpMyJIH
(I) miam mx JIOOBIX BapMaHTOB pealin3allu.

B HeKOTOPEX BapMMaHTaX peaJlM3allll MSO@peTeHMH COelllMHeHNME

CooTBeTCTBYyeT QopMyJie (II-3):
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N H
S
(RB)m = O
N
0 (T1-3);

Tne m paedn 0 mam 1; m k paBen 0, 1, 2 mium 3, u RE, RP u
KOJILIIO A TakMe, Kak olIpelesIeHO BHIIe IJS coeIMHeHuM GopMyJisl (1)
WM MX JIOOBIX BapMaHTOB pealn3allu.

B HeKOTOPHX BapMaHTax pealMz3aluu u300peTeHUdI CcoelIVHeHU e

CooTBeTCTByeT QopMyJie (II1-4):

(RD)k—@

N

|
Vapg
ROn—5-N\7 O

roe m paBeH 0, 1 maum 2; m k paBen 0, 1, 2 mim 3, m RE, RP u

(11-4);

KOJIBLIO A TaKMe, Kak OIpelesieHO BHIIe OJ4 CoeOuHeHMuMr oopMyJsl (1)
WM UX JIOOHX BapMaHTOB pPeajM3alluu.
B HEeKOTOPHX BapMaHTax peajJu3aluu Ku300peTeHMsa COoeOVHeHUe

CoOoTBeTCTByeT QopMmyJie (II-5):

(RO

N H
ahd
(RB)m—c .
N (II-5);

rne m paBed 0, 1 miau 2; m k pasen 0, 1, 2 miam 3, u RE, RP u

KOJIBLIO A TakMe, Kak OIpelesieHO BHIe OJS CcoeOuHeHUuM oopmyJisl (1)
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MM UX JIOOBIX BapMaHTOB peajr3aliuu.
B HeKOTOPHX BapMaHTax pealu3aluu us3obpeTeHUs CcoelMHeHUe

COOTBeTCTBYyeT QpopMyJie (II-6):

(RP) .

(RB)n : O

= N
N/
Z—T

(I1-6);

roe n paeed 0, 1, 2 wim 3; u k pasen 0, 1, 2 miaum 3, u RE,
RP u kxoJbLO A TakKMe, KaK OolIpenesieHO BHIle IJIS COeIMHEeHUM GOopMYyJIH
(I) mim ux JOOBEX BapMaHTOB pealin3allliu.

B HEeKOTOPEX BapMaHTax pealn3aluMy U300peTeHUsS COelVHeHNE

CoOTBeTCTByeT QopMyJie (II-7):

RO

N H
H
Ay
RE)—c W 0
N (11-7);

Toe n paBen 0, 1, 2 mwim 3; u k pasen 0, 1, 2 miaum 3, u RE,
RP u kxoJbLIO A TaKMe, KakK olIpenesiIeHO BHIle IJIS COeOIUMHEHUM (QOopMYyJIH
(I) mim mx JOOBEIX BapMaHTOB pealin3allu.

B HeKOTOPHX BapMaHTax pealn3aluM KU300peTeHusS COoelVHeHN e

CoOOTBeTCTByeT QpopMyJie (II-8):

R
SN

N
N
RO

~
O °N

(11-8);
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rne m paBed 0, 1 miau 2; u k pasen 0, 1, 2 miam 3, u RE, RP u

KOJIBLIO A TakMue, Kak OIIpelesIeHO BHIe OJS COoeOuMHeHuM oopmyJiel (1)
WM UX JIOOHX BapMaHTOB peajM3aliuu.

B HEeKOTOPEX BaplMaHTaX peaJiM3allll MBO@peTeHMH CoellllHeHIE

COOTBeTCTRYeT QopmyJie (II-9):

(RD)k__

Rsm\ﬁ 7(®

(T1-9);

rne m paBeH 0, 1 mam 2; m k paeen 0, 1, 2 mim 3, m RE, RP u

KOJIBLIO A TakMe, KakK OIIpelesIeHO BHIEe OJA COeOMHeHUM GopmyJiel (1)
WM UX JIOOHX BapMaHTOB pPeajM3alivu.

B HeKOTOPEIX BapMaHTaX peaJiM3alll MSO@peTeHMH COelllMHeHIE

cooTBeTCTBYyeT QopMyJe (II-10):

RO

H
R /ﬁ

(I1-10);

Tne n paeen 0, 1, 2 wim 3; u k pasen 0, 1, 2 miaum 3, u RE,

RP u koJibLO A TarkMe, KaK OIllpeleJIeHO BHIIe IOJIA cCoelMHEeHUM @OpMyHH

(I) mmm ux JOOEX BapMaHTOB peaJiM3alliu.

B HeKOTOPEIX BapMaHTaX peaJlM3alll MSO@peTeHMH COelllMHeHlE

MOXeT OHTH BHOpPaHO M3 TaKUX COeOMHeHMVM, Kak:
5-aMmHO-N-{4- [ 3—aMMHONIUIIEPUINH— 1 —WJI ] XMHOJIMUH-3-UJI}—2- (2, 6—
nudpTopdeHmr) -1, 3-Tmaszos-4-kKapbokcaMum ;
N-{4-[3-amMmHOMUIEPUOMUH— 1 -1JI] XMUHOJIMH-3-WJI}—2— (2, 6—
nudTopdeHmsr) -1, 3-Traszos-4-KapboKCcaMu ;

5-aMmHO-N-{4- [ 3—-aMUHONIUIIEPUIVH~ 1 —1JI] TUeHO [2, 3—-b] nupunuua—-5-
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wint-2-(2, 6-ogudpropdeHni) -1, 3—-tuazoy-4-kapbokcamMnz;

N-{4-[3-amuHOmUIEepUOIMH-1-1JI] TMeHO [ 2, 3—b] IUPUIOVNH- S5-I} —2—
(2, 6—oudTopdeHmit) -1, 3-Truaszojyi-4-rKapbokcaMun;

5-aMmHO-N-{7- [3—aMUHONIUIIePUIVH~ 1 —1JI] TUeHO [ 3, 2—-Db] IupuouH—6-
uint-2-(2, 6—-oudropdbenmy) -1, 3-Truazoj-4-rKapbokcamMun;

N-{7-[3-aMmHONUNIEPUONH~1-1JI] TMeHO [ 3, 2-b] IUPUINH- 6-UJI} —2—
(2, 6—gudTopdeHm) -1, 3-Tnuaszojyi-4-xKapbokcaMmum;

5-aMmHO-N-{4- [ 3—aMuHONIUIIepUIVH-1-1JI] —1 H-iuppoJo [2, 3-
bloupuonua-5-mi}-2- (2, 6-gudpropderHmy) -1, 3-tnazoj-4-kapdboKkcaMum;

N-{4-[3-ammHonunepunmui-1-mia] -1 H—-ouppoJio [ 2, 3—-b] ntupuanH—-5-
uint-2-(2, 6-ogudropdbenni) -1, 3—-tuazoyn-4-xapbokcamMnm;

5-aMmHO-N-{4- [3-aMMHONIUIIEPUIVH- 1 -WJI] =2, 3—OIUTUIPOodypo [2, 3—
bloupunuua-5-mi}-2- (2, 6—-gudropdesuy) -1, 3—-tnazosy-4-kapOoKcaMu;

N-{4-[3-ammHonunepunmua—-1-mua] -2, 3—ourunpodypo [2, 3-
bloupunuua-5-mi}-2- (2, 6—-gudropderu) -1, 3—-trnazosy-4-kapOoKcaMu;

N-{4-[3-ammHonunepunmua—-1-mua] -2, 3—ourunpodypo [2, 3-
bl oupunuH-5-mi}-6- (2, 6—-oudTopdeHmJI) —5—QTOPINPUIVNH- 2~
KapOokcaMmnz;

3—aMrHO-N-{4- [ 3—aMUMHONIUIIEPUIUH- 1 ~WJI] =2, 3—OUTUIpodypo [2, 3—
bloupunuua-5-mi}-6- (2, 6—-oudropdeHmsI) —5-dTOpPIUPUINH- 2~
KapOokcaMmun;

N-{4-[3-avmHOINMUNEepPUOH-1-1JI] -6, 7T-ourmaopo-5H-
UMKJIONeHTa [ b] mupuouH-3-mi}-2- (2, 6—ouprTopdbenni) -1, 3—-Ttuazoj—4-
KapbokcaMum;

5-aMmHO-N-{4- [ 3-aMMHOIUIIEPUIVH—1-WJI] -6, 7T-OIUTUOPO—5H-
UMKJIONIeHTa [ b] mMpuOnH-3-ui}-2- (2, 6-aupTopdbenni) -1, 3—tuazoji—4-
KapbokcaMum;

5-aMmHO-N-{4- [ 3—-aMMHONIUIIEPUIVH— 1 —WJI] — /- TUOIPOKCU—-6, /-
ouruapo-5SH-umkioneHTa [ b] IMpUIVH-3-uJ}—-2- (2, 6—nudTopdeHms) -1, 3-
THas3oJ-4-kKapOoKcaMun;

N-{4-[3-amuHOmUIepuamMH—-1-mj] - 7-TuapoKcu—-6, 7-ourmnanpo—5H-
HUMKJIOTIeHTa [ b] mMpUOMH-3-ui}-2- (2, 6-oupTopdbenni) -1, 3—Ttuazoji—4-
KapBOokcaMmnL;

5-aMmHO-N-{4- [ 3-aMUMHONIUIIEPUIMH— 1 ~1JI] - /—-MeTOKCU—-6, /-
OIUTUOpo—5SH-UMKJIIONEeHTa [ b] IMpUINH-3-UJl}—2—- (2, 6—nudTopdbeHm) -1, 3—

TrazoJi-4-kapBoKCcaMm ;
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5-aMmHO-N-{4- [ 3—aMMHONIUIIEPUIVH— 1 ~WJI] = 7—-1MaHO— 6, /- IUTUIPO—
S5H-umkJIONeHTa [ b] mupuamnHa-3-ui}-2- (2, 6—gudTopdbeHns) -1, 3—-tuasoj—4-
KapOokcaMmnL;

5-aMmHO-N-{4- [ 3—aMUHONIUIIEPUIVH~ 1 ~UJI] = /- TUOPOKCU— "/ —Me TUJI—
6, 7T-ournopo-5SH-UMKIIONeHTa [ b] IupuIMH-3-uj}-2- (2, 6—oudTopdeHmII) —
1, 3-Tuasoy-4-xkapbokcammun;

5-aMmHO-N-{4- [ 3-aMMHONIUIIEPUINH—-1-MJI] - 7-0KCO—6, 7T-OUTUIPO—
S5H-uurJIOneHTa [ b] nupuanH-3-ui}-2- (2, 6—gudTopdeHwns) -1, 3—-tuaz3ojg—4-
KapbokcaMum;

N-{4-[3-ammHomumnepuauu-1-mua] -6, 7-ourunpo-5SH-
LUMKJIOTIeHTa [ b] IMpUOMH-3-1}—-6- (2, 6-oupTopdeHnII) —5-QdTOpIUPUOANH—2 —
KapbokcaMum;

N-{4-[3-amuHOmUIepuamMH—-1-mij] - 7-TuapoKcu—-6, 7-ourmnapo—5H-
HMKJIOTIeHTa [ b] IMPpUOMH-3-M} - 6- (2, 6-oupTopdeHnII) —5—-QTOPIUPUANH—2 —
KapBokcaMnL;

3—aMmHO-N-{4- [ 3—aMMHONIUIIEPUIVH— 1 ~WJI] — /- TUOPOKCU—6, 71—
OUTMOPO—S5H-UMKJIIOIIEeHTa [ b] IMPUOUH-3-WUJI} —6— (2, 6—oudTopdeHnsr) —5-
bropnnpnInH-2-KapBoKCcaMnL ;

5-aMmHO-N-{4-[3-aMrMHO-4-TMOPOKCUIIMUIEPUOIUH-1-1J1] -6, /-
OIUTUOPO—SH-UMKJIIONEeHTa [ b] IMpUINH-3-UJl}—2- (2, 6—nudTopdbeHms) -1, 3-
Tras0JI-4-KapOoKkcaMmm;

S5-ammHO-N-{4-[3-aMMHO-4-TUOPOKCU—5-MeTUJINUIlepUInH—-1 -] -
6, 7T-ourngpo-5S5H-uuKJIONeHTa [ b] IUPpUIVNH-3-MJI}—2- (2, 6—nudTopdeHmII) -
1, 3-Tnazoj-4-kapdbokcaMumm;

5-aMmHO-N-{7-[3-aMMHO-4-TUOPOKCUNIUIIEPUOIMNH—]1-1JI] TMeHO [3, 2—
bl oupuonH-6-mi}-2- (2, 6—-gudpropderHms) -1, 3—-tnazoj-4-kapdboKkcaMum;

5-aMmHO-N-{4- [3-aMuHONIUIIepUIMH-1-MJI] -5, 6, 7, 8—TeTparnapo-
1, 8-HadTupuomH-3-un}-2- (2, 6-ouprTopdbenni) -1, 3—Ttuazoyia—4-
KapbokcaMum;

3—aMmHO-N-{4- [3-aMmHONIUIIepUIMH-1-MJI] -5, 6, 7, 8—TeTparnapo-
1, 8-HadTUPUIVH-3-UIJI}—-6- (2, 6—-OUOTOPOeHWUII) —5—OTOPIUPUOANH-2 —
KapbokcaMum;

N-{4-[3-amuHomunepunuua—-1-muia] -5, 6,7, 8—-rerparugpo-1, 8-
HaOTUPUOUH-3-WJI}—-6— (2, 6—oudTopdeHnsI) —5-QTOpIMPUONH—2 —
KapbokcaMum;

5-aMmHO-N-{4- [3-aMuHONIUIIepPUIMH-1-1J1] -1 H-iupa3oJio [ 3, 4-
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bloupunuua-5-miu}-2- (2, 6—-gudropderHuy) -1, 3-tnazosy-4-xkapOoKcaMum;
N-{4-[3-ammHonunepunmuua—-1-mua] -1 H-ntupaszoJjo [ 3, 4—-b] nupunuea—-5-
wint-2-(2, 6-oudpropdbeHmi) -1, 3—-tuaszois-4-kapbokcaMnz;
5-aMmHO-N-{4-[3-aMMHO—-5-MeTUJINIUIIePUOIMH- 1 -1J1] -2, 3—
ourmuopodypo [2, 3-b]loupuanuH-5-un}-2- (2, 6—-gudTopdeHns) -1, 3—-Truasz30J-
4d-rapOokcaMnn;
N-{4-[3-aMMHO-4-TUIPOKCU-S-MeTHUJIINIUIepUIMH-1-1j] —-7-
TUIPOKCU—6, 7T-Iuruapo-5SH-umkjoneHTa [ b] miMpuanH-3-mj}—-6- (2, 6-
oudTopdbeHW) —5-0TOopIIUMPUINH-2-KapOoKCcaMnn ;
3-aMmHO-N-{4-[3-aMMHO-5-MeTHJIINIUIIEePUIMH-1-1J] -2, 3—
ouruopodypo [2, 3—-b] nupuanH-5-mj}-6- (2, 6-gudTopdeHmII) —5—
dTopnMpUINH-2-KapBoKCaMnL ;
N-{4-[3-aMMHO-5-MeTUINUIepuInH—1-mia] -2, 3—-auruapodypo [2, 3-
bl oupuonH-5-mi}-6- (2, 6—-oudTopdeHmJI) - S-dToOpPIUPUIVNH— 2~
KapBokcaMnL;
5-aMmHO-N-{4-[3-aMMHO-4-THUIOPOKCHU—5—Me TUJINUIEPUINH-1-1JI] —
2, 3—ourmnnpodypo [2, 3-blnupuaomH-5-un}t-2- (2, 6-ouprTopdberni) -1, 3-
THa3oJ-4-kKapOoKCcaMuLn;
N-{4-[3-aMMHO-4-TUIPOKCU—-S5—METUIINIUIIEPUIMH-1-1JI] -2, 3—
oIUITUOpodypo [2, 3-b]nupuouu-5-mj}t-6- (2, 6—-gudrTopdeHmI) —5-—
broprmpuanH-2-kKapOoKCaMUL ;
S5-ammHO-N-{4-[3-aMrHO-5- (TpUdTOPME TIJI) IUIIePUOH-1-1JI] -2, 3—
OINTuapodypo [2, 3-b] nupuanH-5-muj}-2- (2, 6—-gudropdeHms) -1, 3—-Truas0JIi—
d-xapborcammmo;
N-{4-[3-amMmHO-5- (TpudTOPMEe T ) IUNIePUIMH-1-1J1] -2, 3—
oInruopodypo [2, 3—-b] nupuianH-5-muj}-6- (2, 6-oudTopdeHmJI) —5—
dTopnMpUIUH-2-KapBoKCaMnL ;
S5-ammHO-N-{4-[3-aMnHO—-5- (TpUOTOPME TWJI) IUIlePUOINH—1-1J1] —7-
TUOPOKCU—6, /T-muruapo-5SH-umkioneHTa [ b] miMpuanea-3-mj}-2- (2, 6-
nudTopdeHmr) -1, 3-Tuaszoy-4-rKapbokKkcaMn ;
N-{4-[3-aMMHO-5-MeTUINUIepuInH—1-1mj] - 7-Tuapokcu-6, 7-
OUTMOPO—S5H-UMKJIIONIEeHTa [ b] IMPUAOUH-3-WUJI} —6— (2, 6—oudpTopdeHnsr) —5-
bropnnpuInH-2-KapBoKCaMnL ;
3—aMmHO-N-{4- [3-aMMHO—-5-MeTUJINIUIIEPUIVH~ 1 —WJI] =/~ TUMOPOKCU—
6, 1-INTUIPO—5H—- UMKJIONEHTAa [b] IUMpUOIMH-3-1J1}—-6— (2, 6—-OUdTOopOeHMII) —

S5-¢pTopnupnuInH-2-KapOoKCcaMun;
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5-aMmHO-N-{4- [3-aMMHO—-5-MeTUIINIUIIEPUIVH~ 1 ~WJI] — /- TUMOPOKCU—
6, 1T-InTUIpPOo—5SH-UUKJIIONeHTa [ b] IUPUIOVMH-3-MJI}—2— (2, 6—nudTopdeHmII) —
1, 3-Tnazsos—-4-xkapbokcaMum;

3—aMrHO-N-{4-[3-aMMHO—-4-TUOPOKCHU—S—Me TUIINUIepunmuya—1-mj] —-7-
TUOPOKCU—6, 7T-OIUTUAPO—SH-UMKJIIONEHTa [ b] IMpUIMH-3-UJ}—-6- (2, 6—
oudTopdeHmII) ~5-dTOoPIUPUANH-2-KapOOoKCaMNL ;

5-aMmHO-N-{4-[3-aMMHO-4-TUIOPOKCHU—5-MeTUINUIepPUuInuH—1-1J1] —=7-
TUIPOKCU—6, 7T-Iuruapo-5SH-umkjoneHTa [ b] minpuanua-3-mj}-2- (2, 6-
oudTopdeHmr) -1, 3-Trasz3oy-4-kKapbokcaMmum;

N-{4-[3-ammHomunepuaomui—-1-mia] -7-oxkco-6, 7-guruagpo—-5H-
LUMKJIOTIeHTa [ b] IMpUOMH-3-1}—-6- (2, 6-oupTopdeHnII) —5-QdTOpIUPUOANH—2 —
KapbokcaMum;

N-{4-[3-aMMHO-4-TUIPOKCU—S5—METUIINIUIIEPUIMH— 1 -] -7 -
TUOPOKCU—6, /T-Iurnapo—-5SH-uuKIJIoNneHTa [ b] IMpUIVH-3-UJI} —6— (4—-3TOKCHU~—
2, 6—oudTopdeHMII) —5-0TOPIMPUINH-2-KapDoKCcCaMuUI;

N-{4-[3-aMMHO-4-TUIPOKCU—S5—METUIINIUIIEPUIMH-1-1J1] -6, 7—
OUTMOPO—S5H-UMKJIIOIIEeHTa [ b] IMPUOUH-3-WUJI} —6— (2, 6—oudTopdeHnsr) —5-
bropnnpnInH-2-KapBoKCcaMnL ;

5-aMmHO-N-{4- [ 3—-aMUHONIUIIEPUIUH~ 1 ~WJI] = /- TUIPOKCU—6, /-
OUTUMOPO-SH-UMKJIIONIEeHTa [ b] IMpUOUH-3-1ii}—2- (2, 6—-oudTop-3-
MeToOKCHbeHMJ) -1, 3-THa3oJ-4-KapOoKkcaMun;

S5-ammHO-N-{4- [3-aMMHO-5-MeTUJINUIIePUOVH-1-1JI] = /- TUIOPOKCHU~—
6, 7T-ournopo-5SH-UUKJIICNeHTa [ b] mupuInH-3-ui}-2- (2, 6—oudTop—3-—
MeTokcupeHmI) -1, 3—-Traz3oJ-4-kKapbokcaMmm;

N-{4-[3-ammHOMUIEPUOIMUH-1-1JI] - 7-TUOPOKCU—6, /- OIUTUIPO—HH-
LUMKJIONIeHTa [ b] IMpUOMH-3-MJ}—-6- (2, 6—-InudpTop—-3-MeTOKCUOEeHWIT) —5-—
dTopnMpUIUH-2-KapBoKCaMnL ;

N-{4-[3-aMMHO-5-MeTUINUIepUIMH—1-1J] -7-Tuapokcu-6, 7-
OUTMOPO—5H-UMKJIIONIEeHTa [ b] IMPUOUH-3-MJI} —6— (2, 6—OoudTop—-3-—
METOKCUOeHWIT) —5—0TOopInpUINH-2-KapOoKCcCaMun ;

5-aMmHO-N-[4- (3—-aMMHO—-3—METUIIIIUIIEPUIVNH- 1 ~WJI) =6, /- IUTUIPO—
S5H-umkJIoneHTa [ b] mupuamnua-3-mi] -2- (2, 6—gudTopdbeHni) -1, 3—-tuazoii—4-
KapBOokcaMmnL;

N-{4-[3-ammHOmUIepUOIMH—1-1J] - 7-TUMOPOKCU—6, /- IUTUOPO—S5H-
LUMKJIOTIeHTa [ b] IUPUOMH-3-WUII}—-6- [2, 6—nudpTop—4—- (MeTuJITHuo ) beHmI] —5-

bropnnpnonH-2-KapBokCcaMmnL ;
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N-{4-[3-ammHOmUIepuamMH—1-mj] - 7-TuOpoKCu—-6, 7-ourmnnpo—5H-
LUMKJIOTIeHTa [ b] IMpUIOMH-3-UJl}—-6-[2, 6—nud¢Top—4-
(MeTUJICYJIbOUHWII) GeHMII] —5-0TopIUpUIMH-2-KapboKCcaMu ;

N-{4-[3-aMMHO-5-MeTUJIIUIepuIMa—1-mj] - /- Tugpoxrcu-6, 7-
OIUTUIPO-5SH-UMKJIIONeHTa [b] IMpUOANH-3-1J1}—-6-[2, 6-gudTop—-4-
(MeTUJIICYJIbOMHWMIT) QeHMII] —5—-dTopnUpUOrH—-2-KapOoKCcaMnI ;1

N-{4-[3-ammHOMMUIEPUOINH-1-1JI] - 7-TUOPOKCU—6, /-OIUTUIPO—5H-
LUMKJIONeHTa [ b] mupuinH-3-uj}t-6-[2, 6-oudTop—4-
(MeTUJICYJIbOOHWMII) beHMII] —5— OTOopIMPUIMH-2-KapOOKCaMUL ;

3-aMmHO-N-{4- [ 3-aMMHONIUIIEPUIVH— 1 —WJI] — /- TUOIPOKCU—6, 71—
ouruopo—-5SH-uMKJoNeHTa [ b] MMpUINH-3-1J1} —-6- (2, 6—
oudTopdeHWT) INpasuH-2-KapBoKCaMnL ;

N-{4-[3-ammHO-4-TUapokCKU—4, Sb—OuMe TUINUIePUIVNH— 1 -] —7—
TUOPOKCU—6, /T-murunapo-5SH-umkioneHTa [ b] miMpuane-3-mj}—-6- (2, 6-
ondTopdeHMII) —5—0TOopPIUPUIVH-2-KapDoKCcCaMuUn ;

N-{4-[3-aMMHO-5-MeTUINUIepuaIMH—1-mia] - 7-Tuapoxkcu-6, 7-
OUTMOPO—S5H-UMKJIIONIEeHTa [ b] IMPUOUH-3-WJI}—6—-[2, 6—Ooud¢Top—4-
(MeTOKCUMETWII) QeHUII] —5—-QTopIUPUOMH-2-KapboKCcaMn ;

N-{4-[3-aMMHO-4-TUIPOKCU—-S5—METUIINIUIIEPUIMH-1-1JI] -2, 3—
ourunpodypo [2, 3-b]nupuiauu-5-uj}l-6-[2, 6—gudrop—4- (l-runporcu—1-
MeTUIIDTUI) QeHMII] —5-dTopIUpUINH-2-KapBoKcaM ;

N-{4-[3-aMHO-4-TUIPOKCH—5-MeTUJINIUIePUIMH-1-1mj] —7-
TUIPOKCU—6, T-Iuruapo-5SH-umkjoneHTa [ b] ninpuanua-3-mj}-6-[2, 6-
oudTop—4- (MeETOKCHUMeTUJI) beHMII] —5—bTopIupuIMH-2-KapbokcaMun;

N-{4-[3-aMMHO-5-MeTUINUIepuaMH-1-mja] -7-Tuapokcu-6, 7-
oInTruopo-5SH-UMKJOoNeHTa [ b] IMpuOnH-3-mJ}—-6-[2, 6—gudTop—-4- (1-
TUOPOKCU—1-MeTUIIDTUII) QeHMII] —5—OTOopINPUONH- 2 -KapBoKCaMnL ;

N-{4-[3-aMMHO-5—LIMKJIONPONIUII— 4 - TUIPOKCUTIUIIEPUINH— 1 —WJI] — 77—
TUOPOKCU—6, /T-muruapo-5SH-umkioneHTa [ b] miMpuane-3-mj}—-6- (2, 6-
ondTopdeHMIT) —5—0TOopPIIUMPUIVH-2-KapDoKCcCaMun ;

N-{4-[3-aMMHO-4-TUIPOKCU—S5—METUIINIUIIEPUIMH-1-1J1] -2, 3—
OIUTUOPOOYpPO [2, 3—b] mUpUOIUH-5-1ii}—-6-[2, 6—gud¢Top-4- (TeTparuopo—-2H-
IVMpaH—-3-UJIOKCK) beHnJI] —5-QTopIMpUINH-2-KapOOoKCaMUL ;

N-{4-[3-aMMHO-5-MeTUINUIepuaIMa—1-mi] - 7-Tugpoxkcu-6, 7-
OUTMOPO-SH-UUMKJIIONIEeHTa [ b] IMPUOUH-3-MJI}—6-[2, 6—OoudTop—-4-

(TeTparnopo-2H-InpaH—-3-MJIOKCK ) beHnII] —5-pTopnmpunmH—2-—
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KapBokcaMmnL;
3—aMmHO-N-{4-[3-aMMHO-4-TUOPOKCHU—5—Me TUJINUIEPUIUH-1-1JI] —
2, 3—ournnpodypo [2, 3-b]lnupuonH-5-uin}t-6- (2, 6-ogudTopdbeHmnsI) —5-
bropnnpnonH-2-KapBoKCcaMmnL ;
N-{4-[3-aMmHO-5- (TpUdTOPME TUJI) IUTIEPUINH-1-MJI] - 7— TUOPOKCU-—
6, 7T-ournopo-5SH-UMKJIIONeHTa [ b] mupuinH-3-ui}t-6-[2, 6—oudTop-4- (1-
TUOPOKCU—1-METUIIDTUI) QeHMII] —5—dTopIUPUONH-2-KapBoKCcaMnL ;
N-{4-[3-aMMHO-5-MeTUINUIepuaIuH-1-mia] -2, 3—-ouruapodypo [2, 3—
bl oupuanH-5-mj}-6- (2, 6-0UMPTOoP—-3-MeTOKCUDEHWII) —5—dTOPIUPUINH—2 —
KapbokcaMum;
N-{4-[3-aMMHO-4-TUIPOKCU—S5—MeTUJIINIUIIEPUIMH-1-1J] -2, 3—
InTruapodypo [2, 3—-b] mnpuInH-5-uj}-6- (2, 6-0udTOop—3-MeTOKCUDEHWIT) —
S5-¢TopnupuInH-2-rKapOoKCcaMun ;
5-aMmHO-N-{4-[3-aMmHO-4-THUIPOKCHK—4, 5—IVMe TUIINUIEPUIVH- 1~
wil] -2, 3-gurunpodypo [2, 3-b]lnupunmH-5-uin}-2- (2, 6-gudTopdeHNII) —
1, 3-tTnazson-4-kapbokcamMmm,; ™"
5-aMmHO-N-{4-[3-aMmHO-4-THUOPOKCK—4, 5—IVMe TUIINUIIEPUIVH- 1~
Wil -2, 3-gurunpodypo [2, 3-b]lnupuomH-5-ui}-2- (2, 6-gudTopdeHMII) —
1, 3-Tnazsojy—-4-xkapbokcaMumy.
B HeKOTOpHX BapMaHTax peajM3aluu MU300peTeHUud COoelVHEHNeEe
MOXeT OHBTHL BHOpPaHO M3 CJeIyMUX COeOUHEeHUN:
S5-ammuHO-N-{4-[ (38) -3-aMMHONUIIEPUOVH~ 1 -1JI] XMHOJIMH-3-WUJI} —2—
(2, 6-oudTopdeHmii) -1, 3-Tnuaszojyi-4-kKapbokcaMmum;
N-{4-[(38) -3-aMMHONIUIIEPUIMH~ 1 ~WJI] XMHOJIMH-3-M1JI}—-2- (2, 6—
oudpTopdeHmr) -1, 3-Tuaz3oy-4-kKapbokcaMmum;
5-aMmHO-N-{4-[ (3S5) -3-aMMHONMUIEPUAMH-1-1JI] TMeHO [2, 3—
bloupuonua-5-mi}-2- (2, 6—-gudropderHmy) -1, 3-tnazoj-4-kapboKcaMum;
N-{4-[(38) -3-aMrMHONIUIIEPUINH~ 1 -WJI] TMeHO [2, 3—-b] nupuanH-5-
mint-2-(2, 6-oudpropdberni) -1, 3—-tuazoyn-4-kapbokcaMnm;
5-aMmHO-N-{7-[ (35) -3—-aMMHONMUIEPUAMH-1-1JI] TMeHO [ 3, 2—
bloupuonHa-6-mi}-2- (2, 6—-gudropderu) -1, 3—-trnazosy-4-kapboKcaMu;
N-{7-1(38) -3-aMrMHONIUIIEPUINH~ 1 ~WJI] TMeHO [ 3, 2—-Db] IUMpUInH-6—
mint-2-(2, 6-ogudpropdeHmi) -1, 3—-tuazos-4-kapbokcamMnz;
5-aMmHO-N-{4-[ (3S) -3-ammHonunepuamua—-1-mi] -1 H-omppoJio [2, 3—
bloupunuua-5-mi}-2- (2, 6-gudropderus) -1, 3-tnazsoj-4-rapboKkcaMum;

N-{4-[(38)-3-aMmHOonunepuInH—-1-wui] -1 H-nuppoJjo [2, 3-
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bloupunuua-5-miu}-2- (2, 6—-gudropderHuy) -1, 3-tnazosy-4-xkapOoKcaMum;

5-aMmHO-N-{4-[ (35) -3-amuHonmunepuaomua—-1-mia] -2, 3-

OIUTUOpodypo [2, 3—-b]nupunue-5-mi}t-2- (2, 6—gudropdeHms) -1, 3—-Truas0Ji—
4d-rapbokcamMum;

N-{4-[(38)-3-amuHonunepunnHa-1-mia] -2, 3—ogurugpodypo [2, 3-
bloupunua-5-mua}-2- (2, 6-ogudpropderHms) -1, 3-tmazoj-4-kapbokcamun;

N-{4-[(38) -3-aMMHONIUIIEPUINH-1-1JI] -2, 3—-ourmuopodypo [2, 3-
bl oupuomuH-5-mj}-6- (2, 6—-gudTopdeHmJI) - S-dpTopIupUINH- 2~
KapbokcaMum;

3—-aMmHO-N-{4-[ (3S5) -3-ammHonmunepuaomuH-1-mial] -2, 3-
ouruopodypo [2, 3—-b] nupuanH-5-mj}-6- (2, 6-gudTopdeHmII) —5—
dTopnMpUINH-2-KapBoKCaMnL ;

N-{4-[(38) -3-aMuMHONIUIIEPUINH~1-WJI] —6, 7T-OUTUIPO—5H-
UMKJIOTIeHTa [ b] IMpUOMH-3-Ui}-2- (2, 6—aupTopdbeHni) -1, 3—-tuazoji—4-
KapBokcaMnL;

5-aMmHO-N-{4-[ (3S) -3-ammHonunepunmua—-1-mia] -6, 7-ourunpo-5S5H-
UMKJIOTIeHTa [ b] mMpUOMH-3-ui}-2- (2, 6-oupTopdbenni) -1, 3—Ttuazoiji—4-
KapOokcaMmnz;

5-aMmHO-N-{4-[ (3S) -3—-aMuMHONUIEPUOIUH-1-1JI] - /- TUOPOKCU—6, /-
OIUTUOPO—SH-UMKJIIONEeHTa [ b] IMpUINH-3-UJl}—2- (2, 6—nudTopdbeHms) -1, 3-
Tras0JI-4-KapOoKkcaMmm;

S5-ammuHOo-N-{4-[ (38) -3-avmmHonunepunua—-1-mj] - (7R) - 7-TUOPOKCU—
6, 7T-ourngpo-5S5H-uuKJIONeHTa [ b] IUPpUIVNH-3-MJI}—2- (2, 6—nudTopdeHmII) -
1, 3-Tnazoj-4-kapdbokcaMumm;

5-aMmHO-N-{4-[ (3S5) -3-amuHonuIepuouH—-1-miua] - (7S) - 7-TUOPOKCU—
6, T-Iurnopo-5SH-UuKJIOoNeHTa [ b] IMPpUIVNH-3-MJI}—2- (2, 6—nudTopdeHMII) —
1, 3-Tnazojy-4-kapboKcaMum;

N-{4-[(38) -3-aMMHONIUIIEPUINH~ 1 —WJI] = 7—-TUIPOKCU—6, /—-OUTUIPO—
S5H-umkJIoneHTa [ b] mupuanH-3-ui}-2- (2, 6—gudTopdbeHni) -1, 3—-tuazo—4-
KapbokcaMum;

N-{4-[(38) -3-ammHonunepuamH—-1-my] - (7R) - 7-tuapokcu-6, 7-
onruapo-5SH-umkoneHTa [ b] iMpuInH-3-uj}—-2- (2, 6—nudTopdeHms) -1, 3-
THa30J-4-kKapOoKCcaMuL;

N-{4-[(38)-3-aMmHonunepuamH—-1-wuyi] - (78) - 7-tugpoxkcu-6, 7-
OIUTUOpo—5SH-UMKJIIONEeHTa [ b] IMpUINH-3-UJl}—2—- (2, 6—nudTopdbeHm) -1, 3—

TrazoJi-4-kapBoKCcaMm ;
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5-aMmHO-N-{4-[ (35) -3-amMmMHONMUIEPUOIMH-—1-1J1] - 7/-METOKCU-6, 71—
oINTUapo—-5SH-uMKIIoONeHTa [ b] IMpuINH-3-uj}—-2- (2, 6—nudTopdeHmi) -1, 3-
THa30J-4-kKapOoKcaMuL;

5-aMmHO-N-{4-[ (3S) -3—-ammHonunepuaoma—-1-mi] - (7R) - 7-MeTOKCHU~—
6, 7T-ournopo-5SH-UMKIIONeHTa [ b] IupuIMH-3-uj}-2- (2, 6—oudTopdeHmII) —
1, 3-Tuasoy-4-xkapbokcammun;

5-aMmHO-N-{4-[ (3S) -3-ammHonunepuaomui-1-mjal] - (7S5) - 7-MeTOKCHU~—
6, T-Iurngpo-5S5H-uuKJIOoNeHTa [ b] IUPpUIVNH-3-MJI}—2- (2, 6—nudTopdeHmII) -
1, 3-Tnazoj-4-kapboKkcaMum;

5-aMmHO-N-{4-[ (35) -3-ammHOomuMIepuaomuH—-1-mia] -7-umnaHo-6, 7-
ouruapo-5SH-umkoneHTa [ b] IMpuINH-3-uj}—-2- (2, 6—nudTopdeHms) -1, 3-
THaszoJ-4-kapbokcaMmn;

S5-—ammHO-N-{4-[ (38) -3—aMmHonullepunmuu—1-wmi] - (7R) - 7-1naHo—
6, T-Inrnapo-5S5H-UUKJIONeHTa [ b] TUPUIVNH-3-WJI}—2—- (2, 6—nudTopdeHMII) —
1, 3-Tnazson-4-xapbokcaMum;

5-aMmHO-N-{4-[ (3S5) -3-amMmmMHOmUIepuOnH-—1-1mj] - (7S5) - 7-umMaHO—
6, T-InTnIpo—-5S5H-UUKJIONeHTa [ b] IUPUIVNH-3-MJI}—2— (2, 6—nudTopdeHMII) —
1, 3-Tnazsojy-4-xkapbokcaMum;

5-aMmHO-N-{4-[ (3S) -3—-aMUHONUIIEPUOUH-1-1JI] - /- TUOPOKCU— T~
MeTUJI-6, /- OUTMOPpOo—SH-UUKJIONIeHTa [ b] mupuoua-3-mi}t-2- (2, 6—
oudTopdbenms) -1, 3-Taz3oJ-4-KapOoKCcaMuUn;

S5-ammuHOo-N-{4-[ (38) -3-avmmHonunepunua—-1-mj] - (7R) - 7-TUOPOKCU—
T-MeTuJI-6, 7T-aurmunpo-5SH-uuKJoneHTa [ b] nMpuanH-3-mj}-2- (2, 6-
oudTopdeHmr) -1, 3-Tuazoyi-4-kapbokcaMmm;

5-aMmHO-N-{4-[ (3S5) -3-amuHonuIepuouH—-1-miua] - (7S) - 7-TUOPOKCU—
T-MeTuJI-6, 7T-aurunpo-5SH-uuMKJIoneHTa [ b] IMpUAMH-3-M1J1} —2- (2, 6—
oudTopdeHmr) -1, 3-Tuasz3oy-4-kKapbokcaMum;

5-aMmHO-N-{4-[ (3S5) -3—-amMmMHONMUIepUAMH-1-mj] -7-okco-6, 7-
ouruapo-5SH-umkioneHTa [ b] IMpUIVH-3-uJ}—-2- (2, 6—nudTopdeHms) -1, 3-
THas3oJ-4-kKapOoKcaMun;

N-{4-[(38) -3-aMmMHONIUIIEPUINH~1-WJI] —6, 7T-OUTUIpPOo—5H-
HMKJIOTIeHTa [ b] IMPpUAMH-3-MI} - 6- (2, 6-oupTopdeHnII) —5-QTOPpIUPUOANH—2 —
KapBOokcaMmnL;

N-{4-[(38) -3-aMMHOIIUIIEPUINH~ 1 —WJI] = /- TUIPOKCU— 6, /—OUTUIPO—
S5H-uMKJIONEeHTa [ b] mupuomnH-3-mi}—-6- (2, 6—-gudTopdbeHnsr) —5-

bropnnpnonH-2-KapBokCcaMmnL ;
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N-{4-[(38)-3-ammHonunepuamH—-1-my] - (7R) - 7-tuapoxkcu-6, 7-
OUTMOPO—-S5H-UMKJIIONIEeHTa [ b] IMPUOUH-3-WJI} —6— (2, 6—oudpTopdeHmsr) —5-
bropnnpuInH-2-KapBokCcaMnL ;

N=-{4-[(38)-3—-aMmHonunepuImH—-1-uij] - (78) - 7-1ugpoxrcu-6, 7-
OIUTUIPO-5SH-UMKJIONeHTa [ b] IupuAnH—-3-1J1}—6- (2, 6-nudTopdbeHns) —5-
bropnupnoMH-2-kKapBoOKCaMUL ;

3-aMmHO-N-{4-[ (3S) -3-aMMHOIUIEPUOIUH-1-1JI] - 7-TUOPOKCU—6, 7—
OUTUMOPO—5H-UMKJIIONIEHTA [ b] IMPUOUH-3-1JI} —6- (2, 6—OoudTopdeHnsI) —5-
dTopnMpUIUH-2-KapBoKCaMn ;

3—-aMmHO-N-{4-[ (3S5) -3-ammHonunepuomuH—1-mija] - (7R) - 7-TUOPOKCU—
6, T-ournaopo-5S5H-uuKJIoNeHTa [ b] IMPUIVMH-3-MJI}—6- (2, 6—nudTopdeHMII) -
S5-¢pTopnupuInH-2-rKapOoKCcaMum ;

3—aMmHO-N-{4-[ (3S5) -3-amuHomuIepuomuH—1-miu] - (7S) - 7-TMOPOKCU—
6, T-Inrnapo-5S5H-UUKJIONeHTa [ b] TUPUIVNH-3-MJI}—6— (2, 6—nudTopdeHMII) —
S5-¢TopnmMpnuInH-2-KapOoKCcaMuUn;

5-aMmHO-N-{4-[ (3R, 4R) -3-aMMHO-4-THUIOPOKCUIINUIIEPUONH—1-1JI] —
6, T-InTnIpo—-5S5H-UUKJIONeHTa [ b] IUPUIVNH-3-MJI}—2— (2, 6—nudTopdeHMII) —
1, 3-Tnazsojy-4-xkapbokcaMum;

5-aMmHO-N-{4-[(35,48) -3-aMMHO-4-TUOPOKCUIINUIIEPUOUH—1-1JI] —
6, 1-INTUIPO—5SH-UUKJIIONeHTa [ b] IUPUINH-3-UJ}—2— (2, 6—nudTopdbeHmII) —
1, 3-Tuason-4-xkapbokcammun;

S5-ammuHOo-N-{4-[ (3R, 48)-3-aMMHO-4-TUIPOKCUNIUIIePUINH— 1 -1JI] —
6, 7T-ourngpo-5S5H-uuKJIONeHTa [ b] IUPpUIVNH-3-MJI}—2- (2, 6—nudTopdeHmII) -
1, 3-Tnazoj-4-kapdbokcaMumm;

5-aMmHO-N-{4-[ (35, 4R) -3-aMMHO-4-TUOPOKCUINUIIEPUOAUH—1-11JI] —
6, T-Iurnopo-5SH-UuKJIOoNeHTa [ b] IMPpUIVNH-3-MJI}—2- (2, 6—nudTopdeHMII) —
1, 3-Tnazojy-4-kapboKcaMum;

5-ammHo-N-{4-[ (3R, 4R, 55) -3-aMMHO-4-TUIpOKCU—5—
MeTUIINUIEPUIVH-1-1JI] =6, /- INTUIpOo—SH-LUUKJIONeHTa [ b] IMPUIVNH— 3—WJI} —
2=-(2, 6—mudpTopdeHni) -1, 3-tmasz3oa-4-rKapbokcaMmnm;

5-aMmHO-N-{7-[ (3R, 4R) -3-aMMHO-4-TUIPOKCUIIUIIEPUINH— 1~
W] TMeHO [ 3, 2-b]lnupuinH—-6-wmi}—-2- (2, 6—nudpropdeHm) -1, 3—Tma3oya-4-
KapBOokcaMmnL;
5-aMmHO-N-{7-[ (3R,48) -3-aMMHO—-4-TUOPOKCUIUIIEPUOINUH— 1~
WJI] TUEeHO [ 3, 2-b] nupuinH—-6-uii}—2- (2, 6—oudropdeHui) -1, 3—Ttmaz3oy-4-

KapOokcaMmnL;
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5-aMmHO-N-{4-[ (3S) -3-ammHonunepunmua—-1-mial]-5,6,7, 8-
TeTparunopo-1, 8—HadTUPUINH-3-WJI}—2- (2, 6-gudTopdbermit) -1, 3—-Tmuaz0J-
4d-rapbokcamMum;

3—aMmHO-N-{4-[ (3S) -3-ammHonunepunmua—-1-mial]-5,6,7, 8-
TeTpaI'uopo-1, 8—HadTUPUIUH-3-UJl}-6— (2, 6—nudTopdbeHms) —5-
bropnupnoMH-2-kKapBoOKCaMUL ;

N-{4-[ (38) -3-ammHOonIMIIepugnH-1-uja] -5, 6, 7, 8—rerparugpo-1, 8-
HaOTUPUOMH-3-WJI}—-6— (2, 6—oudTopdeHnsI) - 5-dTopIMpuonuH—2—
KapbokcaMum;

5-aMmHO-N-{4-[ (3S) -3-ammHonunepunuu-1-mna] -1 H—-nupazoJjo [ 3, 4-
bloupuonua-5-mi}-2- (2, 6—-gudropderuy) -1, 3-Tuazoy-4-kapboKcaMu;

N-{4-[(38) -3-aMmHONIUIIepUIMH—-1-1JI] -1 H-nnpa30Ji0 [ 3, 4-
bloupunuua-5-mi}-2- (2, 6—-gudropdesuy) -1, 3—-tnazosy-4-kapOoKcaMu;

5-ammHO-N-{4-[ (35, 5R) -3-aMMHO-5-MeTUIINIUIIEPUIVNH— 1 ~MJI] =2, 3—
INTUapodypo [2, 3—-b] mupuiane-5-mj}-2- (2, 6—-gudTopdeHms) -1, 3—-THUaz30JI—
d-rapbokcaMum;

N-{4-[(3R,4R,58) -3-aMMHO-4-TUIOPOKCHU~5—MeTUJINUIEPUINH—1—
W] —7—-TUOPOKCU—6, /- IUTUIPO—SH-UMKJIIONIeHTa [ b] IMPUOMH-3-UJI} —6—
(2, 6—oudpTopdeHMII) —5-OTOPIUPHUIONH-2-KapBOKCaMIL ;

N-{4-[(3R,4R,58) -3-aMMHO-4-TUOPOKCHU~5—MeTUJIIUIepUIuH—1-
il - (7R) - 7-TUOPOKCU-6, T-AUTUIPO-SH-LUMKJIONeHTa [ b] nupuOuH—3-1JI} —
6- (2, 6-ogudTopdeHMII) - 5-dTOPIUPUINH-2-KapBoKCcaMI ;

N-{4-[(3R,4R,58) -3-aMMHO-4-TUIPOKCHU—5—MeTUJINIUIePUINH-1~-
minl]-(78)-7-TUIpokCU-6, /T-ourunpo-5SH-1uMKJIONeHTa [ b] IMPpUOMH-3-1JI } —
6— (2, 6—oudTopdbeHnsI) —5-QTOopPIMUPUIOVH-2-KapOOKCaMNL ;

3-aMmHO-N-{4-[ (35, 5R) -3-aMMHO-5-MeTUIINIUIIEePUIVNH-1-MJI] -2, 3—
ouruapodypo [2, 3—-b] nupuanH-5-mj}-6- (2, 6-gudTopdeHmII) —5—
dTopnUpUINH-2-KapBoKCaMnL ;

N-{4-1 (35, 5R) -3-aMMHO-5-MeTUInuIepuama-1-mia] -2, 3-
INTUapodypo [2, 3—-b] nupuianH-5-mj}-6- (2, 6—-gudTopdeHmII) —5—
bropnupUInH-2-KapBoKCaMnL ;

5-ammHOo-N-{4-[ (3R, 4R, 55) -3-aMMHO-4-TUIPOKCU—5—
MeTWJINMUIIEePUOANH-1-1J1] =2, 3—OUTmMOpodypo [2, 3—b] mupuInH-5-ui} -2-
(2, 6—oudTopdeHmit) -1, 3—Tnuaszosyi-4-rKapboKkcaMun;

N-{4-[(3R,4R,58)-3-aMMHO-4-TUOPOKCHU~5—Me TUJINUIePUIUH—-1—

Wil -2, 3-ourunpodypo [2, 3-b] nupuonH-5-mj}-6- (2, 6—oudTopdeHmsI) —5-
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bropnnpnInH-2-KapBoKCaMnL ;

5-aMmHO-N-{4-[ (35, 5R) -3-aMrHO-5- (TPUOTOPMETUII) IUIIEPUOVH—1—
Wil -2, 3-gurunpodypo [2, 3-b]nupuomuH-5-ui}-2- (2, 6-gudTopdbeHn) -

1, 3-Tnazsojy-4-kapbokcaMumy;

N-{4-1(3S,5R) -3-aMuHO-5- (TpudTOpPMe TIUJI) IUIIePUINH-1-1JI] -2, 3—
oIUTMOpodypo [2, 3-b] mupUOAuH-5-ui}-6- (2, 6—-oudTopdeHnsI) —5-
dTopnMpUIMH-2-KapBokCcaMun ;

5-aMmHOo-N-{4-[ (35, 5R) -3-aMmHO-5- (TpUdTOPMETUJI) IUIIEPUONH—1—
W] —-7-TUOPOKCU—6, /T-IUTUIPO—-SH-UMKJIIONeHTa [ b] IMPUIOMH-3-WJI} —2—

(2, 6—gudTopdeHms) -1, 3—Tuazojn-4-kapboKcamMumo ;

5-ammHOo-N-{4-[ (35, 5R) -3-aMrHO-5- (TPUOTOPMETUII) MIUIIEPUOVH—1—
minl]-(7R)-7- TUAOPOKCU—-6, /-IUTUIPO-5H-LMKJICNIeHTa [ b] IMPUIVH—3—WJI} —
2-(2, 6—oudpTopdermnn) -1, 3—tuazon-4-kapbokcamMmnn ;

5-aMmHO-N-{4-[ (35, 5R) -3-aMrHO-5- (TPUOTOPMETUII) MIUIIEPUINH—1—
minl]-(78)-7-tuagpokcu—-6, 7T-nurunpo-5SH-uMKJIONeHTa [ b] IMpUONH-3-1JI } —
2=-(2, 6—mudTopdenmnin) -1, 3—tuazon-4-kapbokcamMnn ;

N-{4-1(35,5R) -3-aMMHO-5-MeTUJINUINEPUOINH-1-1JI] - /- TUOPOKCHU~—
6, 1T-InTUIpPOo—-5S5H-UUKJIIONeHTa [ b] IUPUIOVMH-3-MJI}—6— (2, 6—nudTopdeHMII) —
S5-pTopnupnInH-2-KapboxkcaMun ;

N-{4-[(385,5R) -3—-aMMHO-5—-MeTuInuIepunmuua—1-mia] - (7R) - 7-
TUOPOKCU—6, 7T-OIUTUAPO—SH-UIMKJIONEeHTa [ b] IMpUIMH-3-UjI}-6- (2, 6-—
oudTopdeHMII) —5-dTopIUPUINH-2-KapOOKCaMUL /

N-{4-[ (38, 5R) -3-aMMHO-5-MeTUANUIepuauu-1-mja]-(75) -7-
TUIPOKCU—6, T-Iuruapo-5SH-umkjoneHTa [ b] minpuanua-3-mj}—-6- (2, 6-
oudbTopdbeHWI) —5-dTopIUPUINH-2-KapOOKCaMUL /

3-aMmHO-N-{4-[ (35, 5R) -3-aMMHO-5-MeTHJIINIUIIEPUOMH- 1 -1J1] —7—
TUOPOKCU—6, /T-Iuruapo-5SH-umkjoneHTa [ b] miMpuane-3-mj}—-6- (2, 6-
oudTopdeHWI) —5—-0TOoOpPIIUMPUIVH-2-KapDoKCcCaMun ;

3—aMmHO-N-{4-[ (35, 5R) -3-aMmHO-5—-MeTHmInunepuamH—1-mi] - (7R) —
T-TUAPOKCU—6, /- IUTUIPO—SbH-LIMKJIONIeHTa [ b] TMPUINH-3-MJI}—6— (2, 6—
onndTopdeHMI) —5—0TOopIIUMPUIVH-2-KapDoKCcCaMuUnI ;

3—aMmHO-N-{4-[ (35, 5R) -3-aMmHO-5-MeTHuInIUIepuamH—1-myi] — (75) -
T-TUOPOKCU—6, /- IUTUIPO—5SH-LIMKJICNIeHTa [ b] TMPpUIVMH-3-MJI}—6— (2, 6—
oubTopdeHMIT) —5—dTOopPIUMPUINH-2-KapDOOoKCcCaMun ;

5-aMmHO-N-{4-[ (35, 5R) -3-aMMHO—-5-MeTUJINIUIIEPUOMH~ 1 —WJI] —7—

TUOPOKCU—6, /- Ourunpo-5SH-umMKIIoneHTa [ b] nupuouue-3-mj}-2- (2, 6-
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oudTopdeHnir) -1, 3-tuazos-4-kapbokcaMmnn ;

5-aMmHO-N-{4-[ (35, 5R) -3-aMmHO-5S5-MeTHUIIIUIIepuIMH—1-mi] — (7R) —
T-TUOPOKCU—6, /- IUTUOPO—SH-LUMKJIIONeHTa [ b] IMpUIVUH-3-UJI}—2— (2, 6—
oudTopdbeHmsr) -1, 3-—Traszos-4-kKapbokcaMun ;

S5-ammuHo-N-{4-[ (38, 5R) -3-aMmHO-5-MeTuanunepunna-1-mia] - (75) -
T-TUOPOKCU-6, T-Ournnpo—-5SH-1uuKJoneHTa [ b] nupuonH-3-mi}t-2- (2, 6—
oudpTopdermr) -1, 3-Tuazos-4-kapbokcaMmnn ;

3-ammHO-N-{4-[ (3R, 4R, 55) -3-aMMHO-4-TUIPOKCU—5—
MEeTUIINIUIIEPUOVH-1~1JI] = 7—-TUOPOKCU—6, /- oI unpo—5H-

LUMKJIOTIeHTa [ b] IMpUOMH-3-U}—-6- (2, 6-oupTopdeHMII) —5-dTOpPIUPUIOANH—2 —
KapbokcaMum;

3—-ammHO-N-{4-[ (3R, 4R, 55) -3-aMMHO-4-TUIpPOKCU—5—
MeTununepuanea—1-mi] - (7R) - 7-TUOPOKCU—-6, T—-OuTunpo—5S5H-

HMKJIOTIeHTa [ b] IMPpUOMH-3-M} - 6- (2, 6-oupTopdeHnII) —5—-QTOPIUPUANH—2 —
KapBokcaMnL;

3—amMmHO-N-{4-[ (3R, 4R, 55) -3-aMMHO-4-TUIPOKCU—5—
MeTUINUInepuIuea—1-mj] - (75) - 7-TUMOpoKCcU—-6, 7-ourunpo-5H-

LUMKJIOTIeHTa [ b] IMPUOMH-3-UIl} —6— (2, 6-oupTopdeHnII) —5-QOTOPpIUPUOUH—2 —
KapOokcaMmnL;

5-ammHO-N-{4-[ (3R, 4R, 55) -3-aMMHO-4-TUIPOKCU—5—
MeTUIINIUIIePUINH- 1 -1JI] = 7-TUOAPOKCU-6, /- OUTUOPO—S5H-

LUMKJIONeHTa [ b] mupuinHa-3-ui}-2- (2, 6—gudropdennin) -1, 3—tuazon—4-
KapbokcaMum;

5-ammHo-N-{4-[ (3R, 4R, 55) -3-aMMHO-4-TUIPOKCU—5—
MeTuInunepuanea—1-mil] - (7R) - 7-TUOPOKCU—6, T-ouTunpo—5S5H-

UMKJIONIeHTa [ b] mMpuOnH-3-ui}-2- (2, 6-aupTopdbenni) -1, 3—tuazoji—4-
KapbokcaMum;

5-ammHo-N-{4-[ (3R, 4R, 55) -3-aMMHO-4-TUIpOKCU—5—
MeTununepuanea—1-mil] - (75) - 7-ITUOPOKCU—6, T—OuIunpo—5S5H-

UMKJIOTIeHTa [ b] IMpUOIMH-3-UI}-2- (2, 6—audpTopdbeHni) -1, 3—-tuazoji—4-
KapBokcaMm1L;

N-{4-[(38) -3-aMmHONIUIIEPUINH~1-WJI] - 7—-0KCO—6, /T—-nurunpo—-5SH-
LUMKJIOTIeHTa [ b] IMPUOMH-3-UIl} —6— (2, 6-oupTopdeHnII) —5-QOTOPIUPUOAUH—2 —
KapOokcaMmnz;

N-{4-[(3R,4R,58)-3-aMMHO-4-TUOPOKCHU~5—Me TUJINUIePUIUH—-1—

W] —7-TUOPOKCU—6, /-IUTUIPO—SH-UUKJIIONIeHTa [ b] IMPpUIMH-3-UJI}—6— (4-
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BTOKCU-2, 6—OUOTOPOeHWII) —5—dTOopIUPHONH-2-KapBoKCcaMnL ;

N-{4-[(3R,4R,58) -3-aMMHO-4-TMOPOKCHU~5—Me TUJINUIEPUIUH- 1~
il - (7R) = 7-TUOPOKCU—6, /- OUTUOPO—SH-UIMKJIONEHTA [ b] IUPUOUH—-3-1MJI } —
6— (4d-nTOKCKU-2, 6—OUbTOPOEeHNIT) —5—-QTOPIMPULNVH-2-KapOOKCaMUL ;

N-{4-[(3R,4R,58)-3-aMMHO-4-TUIPOKCHU~-S5-Me TUJINIUIEPUIMH- 1~
il - (78)-7-TUOPOKCU-6, T-OUTUIPO—-5SH-LUMKJIONeHTa [ b] nupuonH—3-1JI1} —
6- (d-sTOKCU—-2, 6—TUdTOPOeHNUII) —S5S-pTopIUPUANH-2-KapbokcaMn ;

N-{4-[(3R,4R,58) -3-aMMHO-4-TUIOPOKCHU—5—MeTUJINUIePUINH-1~-
Wil -6, 7-ouruapo-5H-UMKJIONeHTa [ b] IMPpUAMH-3-1JI} —-6— (2, 6—
oudTopdeHWI) —5-0TOopPIIUMPUIVH-2-KapOoKCcaMun ;

5-aMmHO-N-{4-[ (3S) -3-aMMHONUIEPUOIMUH-1-1JI] - 7-TUOPOKCU—6, /-
OUTMOPO—-5H-UUKJIIONIeHTa [ b] MIMPpUOUH-3-Mil}—2— (2, 6—OoudTop—-3-—
MeToKCcupeHMII) -1, 3—Tra3oJ-4-KapboKkcaMnm ;

5-aMmHO-N-{4-[ (35) -3-ammHonunepunmuH—1-miua] - (7R) - 7-TUMOPOKCU—
6, 7T-ONIMOpO—-5H-UUKJIICIIeHTa [ b] MUMpUIVH-3-ujl} —-2- (2, 6—oudTop—3-—
MeToKCHupeHMII) -1, 3—THa3oJ-4-kKapbokcaMum ;

5-aMmHO-N-{4-[ (35) -3-amuHOonmuIepuouH—1-mij] - (7S) - 7-TMOPOKCU—
6, 7T-OUIMOPO—-S5H-UUKJIICIeHTa [ b] MUPpUIVH-3-UJl} —-2- (2, 6—oudTop—3-—
MeToKCubeHM 1) -1, 3—THa3oJ-4-KapboKkcaMu ;

5-aMmHO-N-{4-[ (35, 5R) -3—-aMMHO—-5-MeTUJINIUIIEPUOMH- 1 —1JI] =7 -
TUOPOKCU—6, 7T-OIUTUAPO—SH-UMKJIIONEeHTa [ b] mupuIuMH-3-uin}-2- (2, 6-
oudTop-3-MeTOoKCUDeHMII) -1, 3—THuazoj-4-kapbokcaMun;

5-aMmHo-N-{4-[ (35, 5R) -3-aMmHO-5-MeTHmnunepuama—-1-mji] - (7R) -
T-TUOPOKCU—6, /T-IUTUIPO-5SH-LMKJIONeHTa [ b] IMpUINH-3-MJI}—-2—- (2, 6—
oudTop-3-MeTokCcupeHmI1) -1, 3-Tua3oJ-4-KapbokcaMmun;

5-aMmHOo-N-{4-[ (35, 5R) -3-aMmHO-5S5-MeTHuInIUunIepuamH—-1-mi] - (75) -
T-TUOPOKCU—6, /- IUTUIPO—5SH-LIMKJICNeHTa [ b] TMpUINH-3-Mj}—-2- (2, 6—
ondTOop—-3-MeTOKCUDeHWII) -1, 3—-THnazoj-4-kapbokcaMunn ;

N-{4-[(38) -3-aMMHONIUIIEPUINH~ 1 —WJI] = /- TUIPOKCU—6, /- OIUTUIPO—
S5H-1ukJIONeHTa [ b] mupuanH-3-1i}—-6—- (2, 6—-11udTOop—3-MeTOKCUPEeHMII) —5—
bropnupUInH-2-KapBoKCaMnL ;

N-{4-[(38)-3-ammHonunepuamH—-1-mj] - (7R) - 7-tuapokcu-6, 7-
OUTMOPO—S5H-UMKJIIOIIeHTa [ b] IMPUOUH-3-WJI} —6— (2, 6—OoudTop—-3-—
METOKCHUOeHWIT) —5—0TOopIUPUINH-2-KapOoKCcaMuUnI;

N-{4-[(38)-3-aMmmHonunepuamH—-1-uiy] - (78) - 7-tugpoxrcu-6, 7-

OUTUMOPO-SH-UMKJIIONIEeHTa [ b] IMPpUOUH-3-1JI} —6- (2, 6—OoudTop-3-—
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MEeTOKCUOeHWIT) —5—0TOopINPpUINH-2-KapOoKCcaMun ;

N-{4-1(35,5R) -3-aMMHO—-5-MeTUJINUIEPUOINH-1-1JI] - /- TUOPOKCHU~—
6, 7T-OUIMOPO—-S5H-UUKJIICIeHTa [ b] IMpUINH-3-Uj} - 6— (2, 6—oudTop—3-—
METOKCHUOEeHWIT) —5—QTOpIUPUINH-2-KapOoKCcaMuUnI;

N-{4-1(3S,5R) -3-aMuHO-5-MeTUInIMuIepuiIna—-1-mumn] - (7R) - 7-
TUOPOKCU—6, 7T-OIUTUAPO— SH-UMKJIIONIEHTa [ b] IMpUIMH-3-Ui}—-6- (2, 6—
IUOTOP—3-METOKCUDEHUII) —5—QTOPIUPHUANH-2 - KapBoKCaMn ;

N-{4-[ (38, 5R) -3-aMMHO-5-MeTUANUIepuanua-1-mja] - (75) -7-
TUIOPOKCU—-6, T-Iuruapo-5SH-umkjoneHTa [ b] minpuanH-3-mj}—-6- (2, 6-
INOTOP—3-MeTOKCUDEHWII) —5—QTOPIUPUANH-2 - KapBoKCaMnL ;

5-aMmHO-N-[4- ( (3R) -3-aMMHO-3-MeTUJINUIepuIuMa—1-mi) -6, 7-
ouruapo-5SH-umMKiIoneHTa [ b] IMpUIVH-3-UJ}—-2- (2, 6—nudTopdeHms) -1, 3-
THas3oJ-4-kKapOoKcaMun;

5-aMmHO-N-[4- ( (35) -3-aMMHO-3-MeTUJINUIepuaImuMa—1-mi) -6, 7-
onruapo-5SH-umkioneHTa [ b] nMpuInH-3-uj}—-2- (2, 6—nudTopdeHmi) -1, 3-
THas3oJ-4-kapOoKcaMur;

N-{4-[(38) -3-aMMHOIIUIIEPUINH~ 1 —WJI] = /- TUIPOKCU—6, /—OUTUIPO—
S5H-umKJIONEeHTa [ b] mupuamH-3-ui}—-6-[2, 6—gudTop—4—- (MeTUIJITHUO ) DeHUII] —
S5-¢pTopnupnInH-2-rKapOoKCcaMun;

N-{4-[(38)-3-aMmHonunepumH—1-uij] - (7/R) = 7/-TuUgpoxrcu-6, 7-
OUTUIPO—-5SH-UMKJIONeHTa [b] IMpUOANH-3-1J1}—-6-[2, 6-gudTop—-4-
(MeTUIITHMO ) beHMII] —5-dTopIMPUIVH-2-KapOoKCcaMNI ;

N-{4-[(38) -3-amMmHonunepunmH-1-wuj] - (78) -7-Tugpokcu-6, 7-
OUTUOPO-5H-UMKJIIONIEHTa [ b] IMPUOUH-3-1iI}—6-[2, 6—OoudTop—-4-
(MeTuJITHO) deHrII] —S5-dTopnupuInH-2-KapboKkcaMu ;

N-{4-[(38) -3-aMMHOIUIIEPUINH~ 1 -WJI] = 7—-TUIPOKCU—6, /1-OUTUIPO—
S5H-umkJIoneHTa [ b] nmupuanH-3-ui}-6-[2, 6—gudTop—-4-
(MeTUJICYJIbOUHWII) GeHMII] —5—-QTopnUpUIMH-2-KapboKkcaMn ;

N-{4-[(38)-3-ammHonunepuamH—-1-my] - (7R) - 7-Tuapokcu-6, 7-
OUTMOPO-5H-UMKJIIONIEeHTa [ b] IMPUOUH-3-MJI}—6-[2, 6—gud¢Top—4-
(MeTUJICYJIbOUHWII) GeHMII] —5—QTopnUpUIMH-2-KapboKCcaMn ;

N-{4-[(38)-3-ammHonunepuamH—-1-wmy] - (78) - 7-tuapokcu-6, 7-
OUTUMOPO—5H-UMKJIIONIEeHTa [ b] IMPUOUH-3-WJI}—6—[2, 6—OoudTop—4-
(MeTUJICYJIbOUMHWII) GeHMII] —5—QTopIUPpUOMH-2-KapboKCcaMn ;

N-{4-1(35,5R) -3-aMMHO-5-MeTUJINUIEPUOIUH-1-1JI] =7/ —-TUOPOKCHU~—

6, /T-OUIMOpO-5H-UUKJIIONIeHTa [ b] mupuInH-3-ui}t-6-[2, o—oudTop—-4-
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(MeTUJICYJIbOUHWII) QeHMII] —5—dTopnupuInH-2-kapboKcaMun ;

N-{4-1(35,5R) -3-aMMHO-5-MeTUInuIepunMa—1-mia] - (7R) - 7-
TUOPOKCU—6, /T-ourunpo-5SH-umMKIoneHTa [ b] nnpuonue—-3-mj}-6-[2, 6-
oudTop—4- (MeTUIICYJIbQUHWII) QeHWUII] —D-dTopInpUINH-2-KapObokcaMnl ;

N-{4-1(3S,5R) -3-aMuHO-5-MeTHUInIUIepuIMH-1-wmna] - (78)-7-
TUOPOKCU—6, T-OIUTUAPO— SH-UMKJIIONIEHTa [ b] IMpUIMH-3-UiI}-6-[2, 6—
oudTop—4- (MeTUJICYJIbLQUHMII) QeHMJI] —S-dpTopnupuiInH-2-KapbokcaMmni ;

N-{4-[(38) -3-aMMHOIUIIEPUINH~1-UJI] = 7—-TUIPOKCU—6, /1-OUTUIPO—
S5H-1uKJIONeHTa [ b] nupuanH-3-ui}-6-[2, 6—gudTop—-4-
(MeTUJICYyJIbOOHUII) beHMII] —S5—dTopnupUIMH-2-KapbokcaMn ;

N-{4-[(38) -3-ammHonunepuamH—-1-mj] - (7R) - 7-Tuapokcu-6, 7-
OUTMOPO—5H-UUKJIIONIEeHTa [ b] IMPUOUH-3-MJI}—6-[2, 6—Ooud¢Top—4-
(MeTUIICYyJIbOOHWMII) beHMII] —5—dTopnUPUIMH-2-KapboKcaMn ;

N-{4-[(38)-3-ammHonunepuamH—-1-my] - (78) - 7-tuapokcu-6, 7-
OUTMOPO-5H-UMKJIIONIEeHTa [ b] IMPUOUH-3-WJI}—6-[2, 6—Ooud¢Top—4-
(MeTUJICYJIbOOHWMII) GeHMII] —5—QTopnUpPpUIMH-2-KapboKCcaMn ;

3—aMmHO-N-{4-[ (3S) -3—-amMmMHONUIEPUOIMUH—1-1JI] - 7/—-TUOPOKCU—6, /-
OIUTUOpo—5S5H-UMKJIIONEeHTa [ b] IMpUINH-3-M1J1} —6- (2, 6—
oIndTOopOEeHWII) IMPpa3uH-—2-KapboKcaMn ;

3—aMmHO-N-{4-[ (3S5) -3—-amuHonunepuoua—1-mij] - (7R) - /- TMOPOKCU—
6, 7T-ournopo-5SH-UMKJIIONeHTa [ b] IMpUIMH-3-1J}—-6- (2, 6—
oudTopdeHMII) INpa3nH-2-KapboKcaMun ;

3-aMmHO-N-{4-[ (3S5) -3-amuHonuIepuouH-1-mja] - (7S) - 7-TUOPOKCU—
6, T-ourngpo-5H-uuKJIOoNeHTa [ b] IMPpUINH-3-MJI}—6- (2, 6—
oudTopdeHW) IMpasuH-2-KapBoKCaMn ;

N-{4-[ (3R, 58) -3-ammHO-4-TUapokCcKu—-4, S5—oumMe TUJINIUIePUINH— 1 -
W] —7-TUOPOKCU—6, /T-IUTUIPO—SH-UMKJIONIeHTa [ b] IMPpUIOMH-3-MJI} —6—
(2, 6—nudpTopdeHMII) ~5-dTOPIUPHUONH-2 - KapBOKCaMIL ;

N-{4-[(3R,4R,58)-3-ammHOo-4-THUapoKkcu—-4, 5—oMMe TUJINUIIEPUIVNH—
1-mn]-(7R) -7-TUMOPOKCU—-6, /- INTUIPO—DSH-LUUKJIONeHTa [ b] IMPUIVNH— 3~
mit—6- (2, 6—ogudropdeHm) —5-0TOPIMPUINH-2-KapDoKCcaMunI ;

N-{4-[(3R,45,58)-3-ammHOo-4-THMOpoKCcKu—4, 5—ovMe TUIINUIIEPUIVH—
1-ma]-(7R) - 7-TMOPOKCU—-6, /- IUTUIPO—SH-LUUKJIIONeHTa [ b] IMPUIVNH— 3~
niit—6- (2, 6—oudropdeHMI) —5—-QTOPIUPUINH-2-KapOOoKCcaMUI ;

N-{4-[(3R,4R,58)-3-aMmHO-4-TUOpOKCKU—4, 5—OMMe TUIINIUIIEPUOVH—

1-mmn]-(78)-7-TUOpoKCU—-6, /-OIUTMOPO-SH-UMKJIIOIIeHTa [ b] IMpUINH-3—
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niit—6- (2, 6—oudropdeHM) —5—-0TOPIUPUINH-2-KapOoKCcaMuUI ;

N-{4-[(3R,45,58)-3-aMmHOo-4-THUOpoKCcKu—4, 5—1MMe TUIINUIIEPUIVH—
1-mmn]-(78)-7-TUOpOKCU—6, /-OIUTUOPO—OH-UMKJIIOIIeHTa [ b] IMpUIOINH-3—
niit—-6- (2, 6—oudropdeHMI) —5-QTOPIUPUINH-2-KapOOKCaMuUn;

N-{4-1(3S,5R) -3-aMmMHO-5-MeTMJIIMUIEPUINH-1-1JI] = /- TUOPOKCHU—
6, 7-oUrMOpo—-SH-UUKJIOIEHTAa [ b] IMPUOVH-3-WJI}—6-[2, 6—oudTop—-4-
(MeTOKCHMMEeTUII) beHMII] —S5—-pTopnUpUIMH-2-KapboKkcaMm1 ;

N-{4-1 (38, 5R) -3-aMMHO-5-MeTUANuIepuaua—-1-mja] - (7R) -7-
TUIOPOKCU—-6, T-Iuruapo-5SH-umkjoneHTa [ b] miMpuanH-3-mj}-6-[2, 6-
ondTop—4- (METOKCUMEeTUII) beHUII] —5—bTopInpUINH-2-KapOoKkCcaMun ;

N-{4-[(38,5R) -3-aMMHO-5-MeTUANUIepuana-—1-mja] - (75) -7-
TUOPOKCU—6, /T-murunapo-5SH-umkoneHTa [ b] mimpuane-3-mj}-6-[2, 6-
ondTop—4- (METOKCUMETUII) QeHUII] —5—0TopInpUINH-2-KapOoKkCcaMun ;

N-{4-[(3R,4R,58)-3-aMMHO-4-THUIOPOKCH—5—Me TUJINUIEPUINH—1—
il -2, 3-gurunpodypo [2, 3-b] nupuanH-5-mia}-6-[2, 6—oudpTop-4- (1-
TUOPOKCU—1-MeTUIIDTUII) QeHWII] —5—OTOpPINPHUIONH-2-KapBoKCcaML ;

N-{4-[(3R,4R,58) -3-aMMHO-4-TUIOPOKCHU~5—MeTUJINUIEPUINH—1—
W] —7—-TUOPOKCU—6, /- IUTUIPO—SH-UMKJIIONIeHTa [ b] IMPUOMH-3-UJI} —6—
[2, 6—nudTOop—4—- (METOKCUMETWUII) QeHUII] —5—QTOPIUPUONH-2-KapOOoKCaMUL ;

N-{4-[(3R,4R,58) -3-aMMHO-4-TUOPOKCHU~5—MeTUJIIUIepUIuH—1-
il - (7R) - 7-TUOPOKCU-6, T-AUTUIPO-SH-LUMKJIONeHTa [ b] nupuOuH—3-1JI} —

6-[2, 6—oudTop—-4- (METOKCHUMETUJI) beHMJI] —5—OToOpIUPUINH-2—

KapbokcaMum;
N-{4-[(3R,4R,58) -3-aMMHO-4-TUIOPOKCHU—5—-MeTUJINIUIePUInH—1~-
minl]-(78)-7-TUOpokCU-6, /T-ourunpo—-5SH-1uMKJIONeHTa [ b] IMPpUAONH-3-1JI } —

6-[2, 6—gudTop—-4- (MeTOKCUMEeTUII) beHUJI] —S—-pTopnupuInH-2-—
KapbokcaMum;

N-{4-1(35,5R) -3-aMMHO-5-MeTUJINUIEPUOINH-1-1JI] - /- TUOPOKCHU~—
6, T-Iurnaopo-5H-LUuKJIOoNeHTa [ b] TMPUIVMH-3-MJI}—6-[2, 6—nudpTop—-4- (1-
TUOPOKCU—1-MeTUIIDTUII) QeHWII] —5—QTOopINPHONH- 2 -KapBoKCcaML ;

N-{4-1(35,5R) -3-aMMHO-5-MeTUINuUIepuanua—1-mia] - (7R) - 7-
TUOPOKCU—6, /T-muruapo-5SH-umkionexHTa [ b] mimpuane-3-mj}-6-[2, 6—
onbTop—-4- (l-tunpokcu—-1-MeTuiaTUI) eHnII] —5-QTopIMPUONH—2—
KapOokcaMmnz;

N-{4-[(35,5R) -3—-aMMHO—-5—-MeTUInuIepunmua—1-mia] - (75) -7-

TUOPOKCU—6, /- ourunpo-5SH-umMKIIoneHTa [ b] nupuoue-3-mj}-6-[2, 6-
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onbTop—-4- (l-rtunopokcu—-1-Me T3 TUII) QeHUII] —5-QToOpIMPUONH—2 —
KapBOokcaMmnL;

N-{4-[(3R, 4R, 58) -3-aMMHO-5—LUUKJIOIPOIMUI—4 -
TUOPOKCUNIUIIEPUONH- 1 -1JI] = /- TUOPOKCU—6, /—OUTMOPO—SH-

LUMKJIONeHTa [ b] mupuinH-3-uj}-6- (2, 6—oudTopdbeHmII) —5-0TOpIUPUOUH-2 —
KapOokcaMmn;

N-{4-[ (3R, 4R, 58) -3-aMMHO-5-LIUKJIONIPOIMJI-4—
TUOPOKCUNIUIIePUOANH-1-1J1] - (7R) = 7-TUOPOKCU—6, /- OUTuapo—5SH-
LUMKJIONIeHTa [ b] IMpUOMH-3-M}—-6- (2, 6-oupTopdeHnII) —5-QTOpIUPUOANH—2—
KapbokcaMum;

N-{4-[(3R, 4R, 58) -3-aMrMHO-5-LIMKJIOIPONIMI—-4—
TUOPOKCUNIUIIePUOANH-1-1Ji] — (7S) = 7-TUOPOKCU—6, /- OUTunpo—5S5H-
LUMKJIOTIeHTa [ b] IMPUOMH-3-UI}—6— (2, 6-oupTopdeHnII) —5-Q0TOPIUPUIANH—2 —
KapbokcaMum;

N-{4-[(3R,4R,58)-3-aMMHO-4-TUIOPOKCHU—5—MeTUJINUIEPUINH-1—
wil] -2, 3-gurunpodypo [2, 3-b]lnupunmuua-5-un}-6-[2, 6-gudrop-4-
(TeTparnopo-2H-InpaH—-3-MJIOKCK) beHnJI] —5-QTopImMpuonH—2—
KapOokcaMmnz;

N-{4-1(35,5R) -3-aMMHO-5-MeTUJINUIEPUOUH-1-1JI] = /- TUOPOKCU~—
6, 7T-OUIMOPO-5H-UUKJIIOIeHTa [ b] mupuInH-3-ui}t-6-[2, o—oudTop—-4-
(TeTparnopo-2H-nMpaH-3-MUJIOKCU) eHWJI] ~5—QTopInUpUInH=- 2~
KapOokcaMun;

N-{4-[ (38, 5R) -3-aMMHO-5-MeTUAnuIepuaua-1-mial] - (7R) -7-
TUIPOKCU—6, T-Iuruapo-5SH-umkjoneHTa [ b] miMpuanua-3-mj}-6-[2, 6-
ondTop—-4- (TeTparuipo-2H-nrpaHd—-3-—MJIOKCHU ) QeHWUJI] —5—dTopIUpUOH—2 —
KapbokcaMum;

N-{4-1(38,5R) -3-aMMHO-5-MeTUANUIepuaInH-—1-mja] - (75) -7-
TUOPOKCU—6, /T-muruapo-5SH-umkioneHTa [ b] miMpuane-3-mj}-6-[2, 6-
ondTop—4- (TeTparnipo-2H-nrnpad—3-—MJIOKCHU ) QeHWUJI] —5—QdTOpIUPUONH—2 —
KapbokcaMum;

3—ammHO-N-{4-[ (3R, 4R, 55) -3-aMMHO-4-TUIPOKCU—5—
MeTUIINUIEPUIVH-1-1JI] -2, 3—-IUTrnigpodypo [ 2, 3—b] IMpuInH-5-1J1} —6—
(2, 6—nudpTopdeHMII) —5-OTOPIUPHIONH-2-KapBOKCaMIL ;

N-{4-1(35,5R) -3-aMMHO- 5~ (TpUOTOPME TUJI) IUIIEPUOVNH~ 1 —WJI] — 77—
TUOPOKCU—6, /T-ourunpo-5SH-uUMKIIoNneHTa [ b] nupuonue-3-mj}—-6-[2, 6-

ondTop-4- (l-tuopokcu-1-MeTuiasTUII) deHnIl] —5-QTopImMpuonH—2—



50

KapBokcaMmnL;

N-{4-[(35,5R) -3—-aMMHO—-5- (TpUdTOPME TIJI) IUTIEPUOMH~ 1 —WJI] —
(7R) = 7-TUHOPOKCU—6, 1-IUTUIPO—SH-UUKJIIONIeHTa [ b] IMPUOMH-3-UJI} —6—
[2, 6—oudTOop—4- (1-TMOPOKCU-1-MeTUIIDTUII) GeHUII] ~5—QTOopIUPUOUH—2 —
KapOokcaMmun;

N-{4-1(3S,5R) -3-amMuHo-5- (TpudTOPME THUII) IUIIEPUIMH—1-1MJI] —
(78) =7T-TtMOpoKCU—6, 7T-IUTUIPO-SH-UMKJIONEeHTa [ b] IMPUIOMH-3-MJI} —6—
[2, 6—nudTOopP—-4- (1-TUOPOKCU—1-MeTUIISTUII) QeHUII] ~5-pTopIUpPUONH—2—
KapbokcaMum;

N-{4-1(35,5R) -3-aMMHO-5-MeTUINuIepuamuMa-1-mial] -2, 3-
IUnTuapodypo [2, 3—-b] IUpuINH-5-mj}-6- (2, 6-0udTOop—3-MeTOKCUDEHWIT) —
S5-¢pTopnupuInH-2-rKapOoKCcaMum ;

N-{4-[(3R,4R,58)-3-aMrHO-4-TUIPOKCHU—5—MeTUJINUIEPUINH—1—
il -2, 3-gurunpodypo [2, 3-b] nupunmH-5-uin}-6- (2, 6-gudTop-3-
MEeTOKCUOeHWIT) —5—0TOopINPpUINH-2-KapOoKCcCaMun ;

5-ammHOo-N-{4-[(3R,48,55) -3-ammHo-4-Tugpokcmu—-4, 5-

OVME TUJINIUIIEPUOMH- 1 ~WJ1] -2, 3—ourmuopodypo [2, 3—-b] mupuamuH-5-mi} -2-
(2, 6—oudTopdeHmi) -1, 3—Tuazsoyi-4-kapbokcaMu; u

5-aMmHO-N-{4-[ (3R, 4R, 5S) -3-ammHO-4-1Tugpokcu—-4, 5-

OUME TUJINIUIIEPUOMH- 1~ Uil ] -2, 3—-ourmnnpodypo [2, 3-b] IUupuouH—-5-1j} -2-
(2, 6—oudTopdenmni) -1, 3-Ttuazsoy-4-xkapbokcaMum .

KpomMe TOTO, @HOHATHO, UYTO HEKOTOPHE IIPM3HAKM M300peTeHud,
KOTOpPHE IJIA SCHOCTM OIMCAHH B Pas3JIMUHHX BapMaHTax peajn3aluu
n300peTeHrsa, TakXe MOI'yT OBTb OOBEeOMHEeHH B OIOVMH BapMaHT
peamm3aumMy M300peTeHUsa (XOTsS BapMaHTH peajiM3aluy IpedHaMepeHHO
00BeOIMHANM, KaK HalKucaHO, B MHOTOB3aBUCHMMYyK odopmy). C IOpyTou
CTOPOHE, pa3JIMYHEE IIPM3HAKU WM300peTeHUsI, KOTOPHEe IJis KPaTKOCTU
OIMCAaHEL B OIHOM BapMaHTe peajiM3aluy U300peTeHMs, TakKXe MOIyT
OBITE nIpencraBJIeHE OTHOEeJIEHO W B Jodon [IOOXOOAmen
cyOkoMOuMHauuu. TakuMm oOpa3oM, IpennojlaraeTcs, 4YTO IIPU3HAKMY,
ONMCaHHBE KaK BapMaHTH pealv3allMM COeIMHeHUM QOopMyJiH (I), MOTyT
OBITE OOBEeIMHEHHE B JIOOYVID INOOXOOAINYID KOMOMHALIMD .

B pas3jMuHEIX MecCcTaxX ONMCaHUS ITaHHOT'O M300peTeHUs HeKOTOPHE
IpM3HaKM COeOMHEeHMM PacKpPHTH B TIpyldlaxX WIM pAdax. B YaCcTHOCTH,
IpennojlaraeTcsa, YTO TakKoe ONMCaHMe BKJIIYaeT KaXIyln OTIeJIBHYIO

cyBxoMOuMHaUMIO WJIEHOB Takux Tpylnol WiIXM pAdoB. Hanopumep, B
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YaCTHOCTM, [penrnojlaraeTcsa, dYTo TepMuH «Ci-¢ aJIKMII» OTOEeJIBHO
packKkpeBaeT (0e3 oI'paHMUeHMA) MeTuJ, »Twui, Csz ajakwui, Cs ajaxkwui, Cs
aJikmil U Ce aJIKUJI.

TepMMH «N-4JeHHHV», I'Ie n IpeIcTaBjigeT coboM IleJioe UuMCIo,
KaK I[IpaBUJIO, OIMCHBaeT KOJUUECTBO aTOMOB, 00pas3yplux KOJIBLIO, BO
dparMeHTe, TIOe KOJUUECTBO aTOMOB, OO0pal3yllMx KOJLIO, PaBHO n.
Hanpumep, U PUOMHNII ABJIAETCSH [IPVMEPOM 6-UJIEHHOTO
TeTepOoOUMKIIOAJKMIIEHOTO KOJIblla, OIMPal30JMIl SABJIAeTCd [IpMMepoM b-
YJIEeHHOTO TIeTepoapuJIbHOTO KOJblla, OUPUIWUII ABJISeTCS I[IPMMEpPOM 6-
YJIEeHHOTO TeTepoapMJIbHOTO KoJkla M 1,2,3,4-TeTparumapoHadTalMH -
npuMepoM 10-UJIeHHOM UMKJIOAJIKMIILHOM T'PYIINH.

B PaBINUHEX MecTax OTIMCaHMSA OaHHOTO n3obpeTeHUs
IpeInCcTaBJIEHE [I€peMeHHBEe, OO0O3HavaklMe OBYXBAJIEHTHHEE COEeIMHSIKMME
TpymOne. B dYacTHOCTM, MOpellojlaraeTcsd, UYTO KaXOBlM COoeOVHJOMUA
3aMeCTHUTENE BKJIKUAET KakK IIpAMyKR, TaK UM of0paTHy®w QOPME HOaHHOTO
3amMecTuTeNnsa. Hampumep, —-NR(CR'R''),—- BrIwuaeT kak -NR(CR'R''),—,
Tak u - (CR'R'"')pNR-, wm npennojaraercsda, 4YTO Kaxiad U3 (opM
ONIMCHBAETCHd OTHOEJIEHO. IlpennojiaraeTcsda, YTO KoT'la B CTPYKTYypPe
TpebyeTcsa coeIMHAKIAS TpyIla, IIepeMeHHHe MapKylla, I[IepeuucJIeHHEe
OJIS 2TOM TPYINH, ABJLTCA COeIMHAKIMMM TpyllaMu. HanopuMmep, ecJu
B CTPYKType TpebyeTcsda CBA3HBawmas I'PYINa M OJS STOM IIepeMeHHOM
[IepeuncIieHs TpyHdnel Mapkylla, TakMe KaK «aJIKWJI» WU «Kapui», TO
IIOHATHO, UTO «aJIKMJI» WM «apwuj» OpeOcTaBJISeT CBS3HEBaKIYIO
AJIKMJIEHOBYI TPYINY WM apuJIeHOBYI TIPYIINY COOTBETCTBEHHO.

TepMUH «3aMeleHHB» o3HauvaeT, uTo aToM WU TpyIma
bopMaJIbLHO 3aMellaeT BOOOPOI KaK «3aMeCTUTeJIb», IIPUCOeOVHEeHHH K
opyron Tpyrnne. TepMUMH «3aMeNeHHBV», eCJIM He yKasaHOo UHoe,
OTHOCUTCSA K JIoOOM cCTelleHM BaMelleHMa, HalIpuMep MOHO-, Iu—, TpuU-,
TeTpa- WJIM IIeHTa-3aMelleHuin, T'IOe TakKoe 3aMelleHMe pa3pelleHo.

SaMecTUTEIIN BH@MpaDT He3aBMCHMMO, W 3aMelleHMe MOXeT IIPOMCXOINMTHb

10 JodoMy XVIMYEeCKHU OJOCTYIIHOMY TIOJIOXEHNIO. I[IoEATHO, dTOo
3aMelleHM e I10 ITaHHOMY aToMy OT'PaHM4YEeHO BaJIEHTHOCTEIO. dpasa
«HeoDA3aTeJIbHO 3aMeleHHBM» O3HadaeT He3aMelleHHBMN I

3aMemeHHbM . TepMrH «3aMemeHHB» O3HadaeT, 4TO aToM BOIOOpPOIa
yIoaJleH M 3aMeHeH 3aMecTurejsieM. OnouH HByXBaﬂeHTHHﬁ 3aMeCTnuTeJlb,

HallpryiMep OKCO, MOXeT 3aMeHATE IOIBa aToOMa BOoIopolla.
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TepMuH «Cpn» 0O0O3HauaeT PAl, KOTOPHM BKJILUaeT KOHEUHHe
TOUKM, TI'JIe N M I H[ABJAKRTCH LEeJIEMM UYMCJaMM WM yKas3eBalT Ha
KOJIMUECTBO aTOMOB YyIulepona. IllpuMeps BrJoUalT Ci-4, Ci-¢ M TOMY
nonotHoe.

TepMMUH «aJIKMJI», MCIOJIBE3YEeMEM OTIOEeJIbHO WMJIM B COUYeTaHuM C
OpYT'VMA TepMUHaMA, OTHOCUTCH K  HaACHIEHHOM  yIJIeBOIOPOIHOM
TpyIine, KoTopas MoXxeT OHTL Hepa3BEeTBJIESHHOW WJIM Pa3BETBIISHHOM.
TepMrH «Cpm AJIKMJI» OTHOCHTCSA K aJKMJILHOM TpYyIIoe, comepXxamen oT
n oo m aTOMOB yIJjiepona. AJIKUJIbHAa A Ipylmia dopMaJIbHO
COOTBETCTBYeT aJikaHy, VY KOTOporo onHa c¢ea3b C-H 3aMeHeHa Ha
TOUKY IIpMCOeIVMHEeHMS  aJIKMJILHOM TPYIIH K  OoCTaBlleicad  UYacTu
COeNVHEHN A . B  HEeKOTOPHX BapMaHTax pealms3aluuy Mn300peTeHud
aJIKMJIbHasg Tpylla COIepXuT oT 1 mo 6 aToMOoB yIuepona, oT 1 mo 4
aToMOB yIuleponma, oT 1 @mo 3 aToMoOB yIJlepola MM OT 1 IO 2 aTOMOB
yTJlepona. MpuMepH AJIKMJIIb HEIX bparMeHTOB BKJIOUAKT, HO He
OTPaHMUMBAKTCH MMM, XMMMUECKMWEe TPYIIIH, Takue KaK MeTWJI, DTUI,
H-TIPONWJI, W3O0NpOoNWJl, H-OYyTWJ, TpeTrT-0yTui, Wn300yTWJl, BTOp—OYTWJI;
BHICIIME TOMOJIOTM, Takue KakK 2-MeTuJi-1-0yTwuiji, H-IEeHTWJ, 3-IIeHTWJ,
H-TeKcwus, 1,2,2-TPUMETUJIIIPONINUII M TOMY IOIOBOHOE.

TepMUH «aJIKEHWJI», MCIOJb3YEeMElM OTHOEeJIbHO MJIM B COUEeTaHUM C
OpyT'VMA TepMUHaMA, OTHOCUTCH K Hepa3BeTBJIEHHOMN VI
pasBeTBJIEHHOM YIJIEROIOPOOHOM TpYyIIle, COOTBEeTCTBYyKIEN aJIKUJIbHOM
TpyIne, ¥WMelmel oIHYy WiIM 0oJiee IBOMHEIX CBA3eM yIUIepoI-yIJlepon.
AJIKeHWJIbHad Tpyllda GopMaJIbHO COOTBETCTBYET alJiIKkeHy, Y KOTOpoTro
ooHa cBA3b C-H 3aMeHeHa Ha TOUKY IIPMCOeIMHEHMSI aJIKeHUJILHOM
TPYIIE K OCTaBmeMCcsa dYacTu coeamHeHMsa. TepMuH «Cpm aJIKEHMII»
OTHOCHTCS K aJIKeHMJILHOM TpyIle, coIepXamey oOoT n OO M aTOMOB
yoJjepona. B HEeKOTOPHX BapMaHTax peanmnsaumnm n300peTeHnd
AJIKEHWJILHHY QparMeHT COOEePXUT OT 2 no 6, OoT 2 mo 4 miam oT 2 HOo
3 aToMOB YyIulepola. I[IpMMepH aJIKeHWJIBHEIX TPyl BKJKUAKT, HO He
OTpPaHMUMBAKTCH MMM, D2TEHWJI, H-TIPOIIEHWJI, W3O0IPOIEeHWJI, H-OyTeHWI,
BTOp—OYTEHUJI M TOMY I[IOOOOHOEe.

TepMMH «aJIKMHWUII», MCIOJIBE3YEeMEM OTHEJIbHO WMJIM B COUEeTaHUM C
OIpyT'VIMA TepMUHaMA, OTHOCUTCH K HepasBeTBJIEHHOM VI
Pa3BeTBJIEHHOM YIJIEBOIOPOIOHOM Tpyllle, COOTBEeTCTBYKINEN aJIKUJILHOU

TpylIe, UMelmel OIHY WM 0oJiee TPOMHHX CBA3EN yIJIepon-yIJiepon.
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AJIKMHWIIbHag Tpyldlaa (opMaJIbHO COOTBeTCTBYeT aJIKMHYy, Y KOTOpOTO
ooHa cBA3b C-H 3aMeHeHa Ha TOUKY IIPUCOEOMHEHUS aJIKMJIIbHOW TPYIIIH
K OCTaBMeMcsa YacTu coenduHeHUs. TepMMH «Cp-m aJKMHUII» OTHOCUTCSH K
AJIKMHWUJILHOM TpyIIe, coIepXamey OT n OO W aTOMOB YyIJlepola.
[IpuMeps aJIKMHUJIBHEIX TPYII BKJKOYAKT, HO He OTpaHMUMBATCH MMU,
STUHWII, OPONMH-1-WMJI, HOPONMH-2-WUJI M TOMY IOoIOOHOe. B HEKOTOPEHIX
BapMaHTax peaju3aluy M300peTeHUs aJIKMHUIILHEM (parMeHT COOEPXMUT
orT 2 mo 6, or 2 mo 4 MM oT 2 mo 3 aTOMOB yIJlepoza.

TepMUH «aJIKMJIeH», MCIOJb3YEeMbl OTHOeJIbHO MJIM B COUeTaHUuM C
oIpyIVIMI TepM/HaMM, OTHOCHUTCH K IBYXBaJIEHTHOM AJIKUJILHOM
coemuHAKIMEN Tpylle. AJIKMIeHOBad Tpylna (opMaJIbHO COOTBETCTBYeT
aJIkaHy, W KOTOpPOTO oBe CBA3U C-H 3aMeHeHE Ha TOUKU
OpucoenVHeHUI aJIKMJIEHOBOM TPYIIINE K OCTaBlelcd YacTu COeIMHEeHUS.
TepMUH «Cp-pm AJKMIIEH» OTHOCUTCSI K aJIKMJIIEeHOBOM TpYyIIe, cCcolepxXalen
OT N IO m aTOMOB yIJlepoma. IIpMMeph aJIKMJIEHOBHX TPYIIIl BKJOUALT,
HO He OT'paHuuMBamwTCd MMHU, sTaH-1, 2-guni, nponaH-1, 3—-Oouwni,
nponaH-1, 2-ouui, oyTan-1, 4-ouni, OyTan-1, 3-O0uniI, byTan-1, 2-
OVUWJI, Z2-MeTWJIIPOoNaH—-1,3-IUMJI M TOMY IIOOODHOEe.

TepMMUH «aJIKOKCHU», MCIOJb3YeMbl OTHOeJIbHO MJIM B COUeTaHUM C
IPYTVMM TEepMMHAaMM, OTHOCUTCA K Tpyhne o¢opMmyss -0-aJIkui, TIe
aJlkuJIbHasa Tpylla Takad, KakK olpenejieHo Beme. TepMuH «Cp-n
AJIKOKCHU» OTHOCUTCS K aJIKOKCUTpPYIIe, aJIkuJbHasga Tpylla KOoTopou
COOepXuT OT n OO m AaTOMOB YyIJlepoda. IlIpuMMepH aJIKOKCUTPYII
BRJIOUAIOT METOKCH, DTOKCHU, IPOIOKCU (HaAIpUMep, H-IIPOIOKCU U
V30IPOIOKCH) , Tper-0yTOKCKM U  TOMy THonmoBHoe. B  HEeKOTOPHX
BapMaHTax pealrn3alluM M300peTeHMA aJIKMJIbHasg TpyIlla COIepXuT oT 1
no 6, or 1 mo 4 mam oT 1 mo 3 aTOMOB yIJlepona.

TepMUH «TaJIoOTeH», MCIOJb3YeMbl OTOeJIbHO MJIM B COoUeTaHUuM C
IPYTVMM TepMMHaMM, OTHOCUTCA K dTOpy, XJOopy, OpoMy M MOIYy.

TepMMH «TaJIOTeHaJIKMII» B JaHHOM KOHTEeKCTe OTHOCHUTCH K
aJIKMJILHOM TpyIlle, B KOTOPOW OIOMH MWIM ©0oJiee aTOMOB BoOIOopoIa
3aMelleHb aTOMOM TajloreHa. TepMuH «Cpn TaJIoTeHaJIKMII» OTHOCUTCS K
Cn-m AJKWJILHOM TpPYIIIe, coIepXamelr OoT n OO M aTOMOB yIJlepoda M OT
II0 MeHBIEeM Mepe OIOHOTO Ho {2(n mo m)+l} aToMOoB TaJjioTeHa,
KOTOpHE MOTYT OHTH OOMHAKOBEIMM WMJIM PAa3JIMUHEMM. B HEeKOTOPHX

BapMMaHTax peaJinm3alll MBO@peTeHMH aTOMEl T'aJIOT'eHa IIpelCTaBJIAKT
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cobom aToMH @TOpa. B HEKOTOPHX BapMaHTax pealu3aluur M300peTeHUS
raJloTeHaJIKUJIbHad Tpyllla CcomoepXuT oT 1 1mo 6 miam oT 1 1o 4 aToMOB
yoiepona. llpMMepH TaljloTeHaJIKMIIBHEIX IpyIn BrJouaoT CF3, CyFs,
CHF2, CClsz, CHCl., Cz2Cls m TomMy IHomoOHOe. B HEKOTOPHX BapMaHTax
peanuzaluuu M300peTeHMd TajloTeHalJIKMJibHasa Tpyllla I[IpelCcTaBJIgeT
cobor dTOopaJIKMIIbLHYD TPYIIIIY.

TepMMH «TaJIOTeHAaJIKOKCHU», UCIIOJIb3YEeMEl OTHeJIbHO WMJIM B
coueTaHMM C IOPYTMMM TepMMHaMM, OTHOCUMTCH K TIpylrne ooopmyJel —0O-
raJloTeHaJIKKUJI, TI'Oe TaJioTeHaJIKMIIbHad TIpylla Takasd, kKak onpelelJIeHO
Brme. TepMuH «Cpm TaJIOTEHAJNKOKCU» OTHOCUTCHA K TaJIoTeHaJIKOKCU—
Tpyle, TaJloTeHaJIKMJbHasg TpYINa KOTOopoM COIepXMT OT n IO m
aTOMOB yTnJiepona. [TprMepH raJIoTeHaJIKOKCU—TPYIII BKJIOUYAT
TPUPTOPMETOKCHU n TOMY nono6Hoe. B HEKOTOPHIX BapMaHTax
peanlnzalu un300peTeHMs TaJIoOTeHaJIKOKCHM TpyIla COOepXuT oT 1 mo
6, or 1 no 4 mam or 1 mo 3 aTOMOB yIJlepona.

TepMMH «aMMHO» OTHOCHUTCH K TpyIIe QopMyJH —NHa.

TepMrH «kKapbaMMII» OTHOCUTCA K I'pylre ¢opmysiel —C (=0) NHa.

TepMUH «KaApOOHMII», MCIOJL3YEMHM OTIOEeJILHO MJIM B COUeTaHUM C
OIPYTMMM TepMUHaMM, OTHOCUTCHA K Tpyrrne -C(=0)-, KoTopasd TaKxe
MOXeT OHTH 3alncaHa kKak C(0).

TepMMH «KapOOKCH» OTHOCUTCA K TIpyhnmne ¢opmyss —C (=0) OH.

TepMMH «OKCO» OTHOCUTCA K KUCJIOPOOY B BUIe IOBYXBaJIEHTHOTO
3aMecTUTeJId, oBpa3zyniemy KapBOoHUJILHYIO TPYyIny 7R
IpMCOeIMHEHHOMY K TeTepoaToMy C of6pa3oBaHMeM CyJbQOoKCHIa, WU
CYJILOOHOBOM TPYIINH, WM N-OKCHMIHOMW TPYIIIIH.

TepMUH «apoMaTUUEeCKUV» OTHOCUTCS K YIJIEPOIOHOMY LUKIY WX
TeTepolUMKIly, MWMeKIeMy OIOHO MWK ©0OoJiee I[IOJIMHEHACHIEHHEX KOJIell,

oBJlamanmmx ApPOMaTUUHOCTEIO (T.e. MMeRIEMY (4n+2)

OeJIOKaIM30BaHHEIX T (M) BJIEeKTPOHOB, I'Ie N paBeH LeJIOMYy UYKCIY) .
TepMMH «apui», WUCIOJb3YyeMEl OTHeJIJEHO MM B COUeTaHuu C
IPYyTUMM TepMMHaMM, OTHOCUTCHA K apoMaTHMUeCcKOoM YyITJIeBOLOPOIOHOM
TpyIe, KoTopad MOXeT OHTb MOHOLUMKIMUECKOW WM NOJULUMKIINUEeCKON
(HampuMep, colepxamen 2, 3 wmixv 4 KOHIOEHCUPOBAHHHX KOJbIA) .
TepMUH «Cn-m apuiI» OTHOCUTCH K apWJIBHOM TpyIle, CcolepXallel OT n

oo m aTOMOB y1Jjieponoa B KOJIBLIE . ApI/IJ'H::HI:Ie T'PYIIIIEL BRJIOYAKOT,
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HamnpuMmep, GeHwuJ, HadTWJI, aHTpalleHWJ, GeHaHTpeHWJ, WHIaHWII,
VHIOEHWJI ¥ TOoMy TIomoBHoe. B HeKOTOpPHX BapMaHTax pealu3alun
n300peTeHusa apuJibHEE TPYIIIE colepXaT oT 6 »no okoJo 20 aToMOB
yIoJjieponma, OT 6 Hmo OkoJIo 15 aToMorB yIJjlepola MM OT 6 1o okoJio 10
aTOMOB YyIJlepola. B HEeKOTOPHX BapMaHTax pealM3aluu Kn300peTeHUd
apuiibHad Tpylla OpeAdcTaBjsgeT cobol QeHW.

TepMmH «TeTepoapmii» NI «TeTepoapoMaTUUEeCKUL»,
UCIIOJIb3YEMEI OTOEJIbHO WJIM B COUEeTaHUMM C IOPpYIVMMM TepMMUHAMHA,
OTHOCUTCH K MOHOLMKJIMUECKOMY VI MNOJIMLUKJIIMUE CKOMY
apoMaTHUYeCKOMYy TeTepOolLUuKIy, CcoIepXameMy IO MeHbIIeM Mepe OIUH
TeTepoaTOM B KOJIblle, BHOpPaHHHM M3 CepH, KUCJIOpOoda M as30Ta. B
HEKOTOPHIX BapMaHTax peanmzaumy  U300peTeHUs reTepoapulibHOE
KOJIBIIO comepxuT 1, 2, 3 wmim 4 rerTepoaToMa B KOJbIle, BHOPaHHHX
M3 as30Ta, Cepe M KUCJIopoha. B HEeKOTOPHX EBapuaHTax peajm3alnn
n300peTeHnd Jrrodom N, oOpasyommn KOJIBIIO B TeTepoapmuiibHOM
bparMeHTe, MOXeT TIIpPeICcTaBJIATL cobor N-okcuOo. B HeKOTOPHX
BapMaHTax peajlMzaluu u300peTeHUsa I'eTepoapull comepxuT 5-10
aToOMOB B KOJIbIle, BKJIOUasd aTOMH yIulepoma, u 1, 2, 3 wn 4
reTepoaToMa B KOJblle, He3aBUCHMO BHOPAaHHBIX M3 as30Ta, CePH U
KHcJopona . B HEKOTOPEIX BapuaHTax peanusaumnumn n3obpeTeHUsa
TreTepoapmil COOEPXUT 5-6 aTOMOB B KOJbIEe M 1 MIM 2 TeTepoaToMa B
KOJIblle, He3aBMCHMMO BEHOPAaHHEIX M3 as30Ta, Cepe M KuUcjopoma. B
HEKOTOPEIX BapMaHTax peann3alumnum n3obpeTeHns reTepoapuil
npeIacTaBJsgeT CcoOo¥ MNATUUIIEHHOE WM MeCTUUJIeHHOe TI'eTepoapuiibHOe
KOJIBIIO . [TprMepH TreTepoapuibHEIX TPy BKJIOUAT, HO He
OTPaHMUMBATCA ¥WMM, OIUPUIWH, IUPUMMIOMH, OIMPa3MH, IUMpUIa3UH,
IVppPoJ, IMpasoJl, as30Jini, OKCcas30Jl, THaszoj, K’WMMUIOaszsoJ, OoypaH,
THodeH, XUHOJMVH, W30XUHOJVH, WHOOJ, O0eH30THodeH, OeH300ypaH,
BeH3M30KCa30J, uvmnoazo[1l, 2-b] TasoJ, vMmaazo[1l, 2-b]nupunasuH,
NIypUH, OypOolUpUIVH (HalpuMep, Ooypol[3,2-b]lIMpuIVH), TUEHOIUPUIUH
(HanlpuMep, TUeHO[3,2-b]lOMpuOrH) M TOMYy [IOLOBOHOE.

[IaTU4YJIeHHOE reTepoapuiibHOe KOJIBLO npencraBjgeT cobon
TeTepoapuiibHy TPYINY, MJMEKIYK I[IATkE aTOMOB B KOJBIE, IIpUYEM
oouH wiu ©OoJiee  (HanpuMep, 1, 2 wiuu 3) aTOMOB B KOJbLE
He3aBUCUMO BEOpaHe M3 N, O m S. TUIIOBHE I[IATUUJIEHHHE I'eTepOapuWJIbl

BRJIOY AT THeHWMII, C_bypI/IJ'I ’ IIMppoJIniI, MMM Ias30JInII, TMa30JInII,
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OKCa30JInI, nUpas0oJInII, M30THa30JINI, M30KCas0JIJI, 1,2,3-
TPpMasz3oJnil, TeTpasoJwui, 1,2,3-Tuamguaszosui, 1,2,3-oKcaamMas3oJini,
1,2,4-rpuazomun, 1,2,4-tnagmazonun, 1,2,4-oxkcaguaszsoswui, 1,3,4-
Tpuazomi, 1,3,4-tuammuazouia u 1,3, 4-oxkcannasosiuil.

MecTUUJIEHHOE  TeTepoapuiibHOe  KOJILLO IpeacTaBjseT cobomn
reTepoapuUiibHyl TpPYINY, UMMeKIyl IeCTh aTOMOB B KOJblle, IIpUUYeM
oouH wau ©OoJee (HanpuMmep, 1, 2 wuimu 3) aTOMOB B KOJbIE
He3aBUCHUMO BEIOpPaHH nus N, @) n S. Tunoeele meCTUUJIEHHEIE
TeTepoapuiibl MIPEeOCTaBJIAT CcOOOM MNUPUIONII, OUPAa3UHWII, IUPUMUIVHMII,
TPUABUMHWII ¥ OIUMPUIOa3UMHNI.

TepMUH «UUKJIOAJIKWII», MCIOJbL3YEeMHM OTIeJIbHO MM B COUeTaHUM
C IOpYyI'MMM TepMMHaMM, OTHOCUTCSA K HeapoOMaTUMUeCKOM, HaCHIeHHOM,
MOHOLIMKJIMUECKOM, OULNKINUYECKON MM IIOJUUMKIMUECKOM  CcHuCTeMe
YTJIEBOOOPOOHHEX KOJIEL, BKJKUYAS aJIKUJIIBHEE WM aAJIKEHUJIbBHEE TDPYIIIH,
oBpa3zyrnmue LIMKJII. TepMuH «Cn-m LM KJIO aJIKMII» OTHOCUTCH K
HVKJIOAJIKMITY, KOTOPHM COOEPXMT OT n OO m aTOMOB YIJlepola B
KOJIbIIE . IMKJIIOAJIKUIIb HEE T'PYIIIIH MOTYT BKJIIOUATH MOHO— u
INOJIMLIUKIIMUECKMEe (HalpuMep, UuMenmme 2, 3 Win 4 KOHIEHCUPOBAaHHHX
KOJIb1la ) TPYIIE U CIOUPOLMKJIIH. [IMKJIOAJNKUIIbHEE  TPYIIIE MOTYT
comepxaTs 3, 4, 5, 6 miam 7 aToMOB yIJlepola, o00pas3yrluxX KOJIbIO
(C3-7) . B HEKOTOPHIX BapMaHTax peanusauumn n3obpeTeHUsa
LUMKJIOAJKMIJIbHASA TpYyIla COOEPXUT OT 3 HO 6 aTOMOB B KOJble, OT 3
OO 5 aToMOB B KOJbIEe MIM OT 3 o 4 aTOMOB B KOJblle. B HEKOTOPHX
BapMaHTax pealM3aluM M300peTeHMsa LUKIOAJIKMIIbHAada IpyIlla SBJISAeTCH
MOHOUMKJIMUECKOV. B HeKOTOPHX BapMaHTax pealu3aluy KN300peTeHUs
LUMKJIOAJKMIIbHA A TpyImna ABJISIETCSA MOHOLIMKJIMUECKOM MM
OULIKKJINUECKOM. B HEKOTOPHX BapMaHTax pealu3aluu Un300peTeHUd
LUMKJIOAJKMIIbLHASA TpyIda OpelcTabjsgeT cobor Cz6¢ MOHOUUKINUECKYIO
HUKJIOAJKMIILHYID TPYINYy. ATOME yIJIepoda B LMKJIIOAJKMJILHOM TIpPVIIIeE,

ofpasynmye KOJIBLO, MOTYT OHTE HeOoOA3aTeJILHO 3aMemeHH I'PYIIIaMHy

OKRCO mJmm Cyﬂb@MHO. IMKJIIO aJIKMUJIIE HEIE T'OYIIIIEL TaKXxe BKJIKYAKT
INMKJIIOAJIKMIJIVIIICHEI. Hpmmepﬂ IMKJIIO AJIKMJIIB HEIX T'PYIIII BKRJIKUYAKT
IMKJIIOIIPOIINII, LUUKJIOOY T, IMKJIIOIIEHTNWII, IMKJIIOTEeKCHUII,
INMKJIIOIIEeHTeHMJI, IMKJIIOTEeKCeHWMJI, IMKJIOTeKCalMeHNMII, HOp@OpHMH,

HOPIMHMII, OMUMKIJIO[2.1.l]rekcaHmy, Ouuurio[l.l.l]HneHTaHWI UM TOMY

nomobHoe. B HEeKOTOPRIX BaplmaHTax peayimsalnnm M306peTequ
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LUMKJIOAJIKMJIbHA A TpyImna npelncTaBJIgeT cobour HUMKJIOTIPOIINII,
UMKJIIOOYTMII, UUKJIIOINEHTUJI WM LIUKIJIOTEeKCUII. TakXe B OIpelelJleHue
LUMKJIOAJIKMJIa BKJIOUEHH Qpal'MeHTH, KOTOPHE CoIepXaT OIOHO MM 0oJiee
apoMaTUUYeCKMX KOJIell, COeIMHEeHHEX (T.e. KHMenIMxX OOyl CBS3b) C
LUMKJIO aJIKMJIIb HEIM KOJIBLIOM, HalpuMep BeH30- NI TV EHWUJIL HEle
IIPOUBBOLOHEE LUMKJIOIIeHTaHa, UMKJIOTeKCcaHa n TOMY nonobHoe.
[IMkJIOaJKMIIbHASA TpyIna, comepxamnas KOHIOEeHCHUPOBaHHOEe
apoMaTHyeckKoe KOJIBIIO, MOXeT IMIPpUCOeIMHATHLCSA [0 JOoMy aToMy,
oBpas3ynmeMy KOJBIIO, BKJIOUaAAg aTOME, OOpasyKlMe KOHIeHCHPOBAaHHOEe
apoMaTHUyecKoe KOJIbIIO.

TepMUH «TeTepPOUUKIIOAJIKMIIY, MCIIOJL3YEeMHM OTOeJIbHO WMIM B
codyeTaHMM C OPYI'MMM TepMUMHaMM, OTHOCHUTCH K HeapoMaTUUeCKOMY
KOJIbILY WJIM CHUCTEMe KOJIell, KOTOphEe Heo0A3aTelJIbHO MOTYT COOEepPXaTh
onoHy WM ©OoJiee aJIKEHMJIEHOBEIX TPyl KaK YacThb CTPYKTYPH KOJIbIllA,
KOTOpPHE CcoIoepXaT IO MeHbllell Mepe OIOMH TIeTepoaToOM B KOJblle,
He3aBUCKMO BHOpPaHHHM M3 a30Ta, Ceps, Kucjaopoma u o¢ochopa, u
KOTOpHEe colepxaT 4-10 aToMOB B KOJbIe, 4-7 aTOMOB B KOJbIE WK
4-6 aTOMOB B KOJIbBIE. ['€eTepOLUMKJIIOAJKMIIEL BKJIOUAKT MOHOUMKJIMUECKUE
4-, 5-, 6- u 7—4uJIeHHHE TeTePOLUMKIIOAJIKMIILHElE TPYIINEL.
TeTepOUMKIIO AJIKMUIIL HEIE T'PYIIIIE MOTY'T BKJIOUATH MOHO— W
OULMKINUECKMEe (HaOpMMep, coIepXalue IBa KOHIOEHCHUPOBAHHHEX WM
MOCTUKOBHX  KOJIbIA) CUCTEMEl KoJiell. B HeKOTOPHIX BapMaHTax
pealn3zaluM M300peTeHUsa IeTepPOolMKJIIOaJIKMIIbHasa Tpyllla OpeldCcTaBJISgeT
cobon MOHOLIMKJINUE CKYIO TPYIIY, comepxamyn 1, 2 MJIN 3
reTepoaToMa, He3aBUCHMMO BHOPaHHHX M3 a30Ta, CEepH M KMUCJIopoIa.
ATOMEI yToJepona u TeTepoaTOMH, oBpa3zynmme KOJIBLIIO
TeTepPOUMKIIOAJIKMUIILHOM TPYIINE, MOTYT OHTL HeoBA3aTeJIbHO 3aMelleHH
OKCO WM CyJIbduIo TIpyhnamu (Hanopumep, C(=0), S(=0), C(=S) wnmm
S(=0)2 m T.m.), WIXM aToM as0Ta MOXeT OHTL KBaTepHU3UPOBAaH.
TleTepollMKJIOANKMUIIEHAS T'pPyIlla MOXeT TIIPUCOEOUMHATHECH IO  aToMy
yToJlepona, ofOpasyrmeMy KOJIbIO, WIM TeTepoaToMy, ofpas3yrleMy
KOJIBIIO . B HEKOTOPHIX BapMaHTax peannzanumumn n3o0bpeTeHus
TeTepOlUMKIIOAJKMUIIbHAA Tpylna comepxuT oT 0 mo 3 OBOMHHX CBA3el.
B HEKOTOPEIX BapMaHTax peanusauumn n3obpeTeHUs
TeTepOUMKIIOAJKMUIIbHAA Tpylla comepxuT oT 0 Oo 2 OBOMHHX CBA3el.

Taxxe B oripeneijieHne I‘eTepOLU/IKJ'IOB.J'IKMJ'[bHOﬁ T'OYIIIIEL BKJIIOYEHEI
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dparMeHTE, KOTOPHE COIepXaT OIOHO WM OO0JIee apoMaTUUYeCKMX KOJIEll,
CKOHIOEHCHUPOBAHHEIX (T.e. MMEIINX oy CBA3b) c
TeTepPOLUMKIIOAJIKUIIBHEIM  KOJIBEIIOM, HalpuMep OeH30—- WM TUEHUJIbEHEE
[IPOU3BOIOHEE NIUIepuonHa, MoOpdOJIMHE, asernnrHa u T.I.
TleTepoluMKIIOAJKUIIEHA A Tpylna, conepxalas KOHIOEHCHPOBaHHOE
apoMaTuuyeCcKoe KOJIbLO, MOXeT IIPUCOeIVMHATLCA I[I0 JIIOOMYy aToMy,
oBpas3ynmeMy KOJIBIIO, BKJOUaAsA aTOMe, oOO0palyllMe KOHIeHCHPOBAaHHOEe
apoMaTHuuecKoe KOJIBIIO . [TprMepH TeTepPOolMKIIOAJIKMUIIbL HEIX TPYII
BKJIOUAKT aselaH, a3eTuIVH, »OuazernaH (HaopuMmep, 1,4-1omasenaH),
ourunpodbeH3odypaH, ouruopodypaH, OUTUOPONIMPaH, nIurepasuH,
NIUIIEPUONH, NIUPPOJININH, nompaH, MOPOJIMH, TeTparuoponrpaH,
TeTparugpodypas, 1, 2, 3, 4-TeTpalMOPOXWMHOJIMH, THUOMOPQOJIMH U
TOMY IIOOOOHOE.

TepMUH «YTIJIEPOIHHM LMKJI» OTHOCUTCA K apuJIbHOM TpyIle WU
HVKJIOAJKUIILHOY TpYyIIIe.

TepMUH «TeTepOolMKII» OTHOCUTCH K TeTepoapMJILHOM TpyIle WK
TeTepOUMKIIOAJIKUIILHOM TpYyIIIe.

B HeKOTOpPHIX MecTax OIIpeleJyIeHMS WM BapWaHTH peajin3alnu
n3obpeTeHms OTHOCATCH K KOHKPETHEM KOJIbllaM (HanpuMep,
a3eTUIMHOBOE KOJIbLO, I[IMPUIMHOBOE KOJBLO M T.O.). Eciam He
yKas3aHO MHOe, 5TU KOJbla MOI'YyT IIPMUCOEOUHATHLCHA 10 JIIoOOMYy aToMy B
KOJIblle IIpM yYCJIOBUMU, UTO BaJIEHTHOCTBL aToMa He IIpeBHIIeHa.
HampuMmep, a3eTUIMHOBOE KOJIBIIO MOXEeT IMIPUCOeIMHATHLCS IIo JioboMmy
I[IOJIOXKEHMIO B KOJIbIEe, Tor'ga KakK as3eTUIMH-3-UMJI [OIPUCOEeOMHSAEeTCHS IIO

I[IOJIOXEeHUID 3.

CoenvHeHUHd, OIIMCaHHEIE B IJaHHOM ITJOKYMeHTe, MOTYT OBITH
aCrMMe TprMde CKVMMNA (HaanMep, VIMEIIMKL OIoIMH mJmm DoJiee
CTepeOHeHTpOB). IlpennoJjiarawnTcd BCe CTEepeOn30OMEPH, Taxrue KakK

SHAHTHMOMEPH UM IOMACTEPEOMEPHl, eCJIM He YyKasz3aHO WuHoe. CoenMHeHUI
HacToAdmeIro MBO@peTeHMH, KOTOPEHE comepxatT aCrYIMMEeTPMYEeCKNM
3aMelleHHEle aTOMEI YyIJleponla, MOTYT OBITH BEIOEJIEHEL B OIITHUUYECKHM
AKTUBHOM WK paueMmquKoﬁ @opmax. CrioCOOB MOJIYUEHUSA ONTUUeCKU
AKTVIBHEIX @OpM M3 OIITHMYEeCKM HeaKTUMBHEX MCXOIOHEIX BelleCTB M3BECTHE
B IaHHOM objlacTM, Kak, HallpryMep, pas3igeJieHrMe palleMNMYeCKUX cMecen
WM C IIOMOWBI CTEPEOCEeJIEKTMBHOI'O CHHTe3a. Takke B COeIMHEeHUIX,

OIIMCaHHEIX B IOaHHOM »OOKRYMEeHTe, MOI'yT IIPMCYTCTBOEBaATE pPa3JIMUYHEE
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TeoMeTpuUuecKre M30MepH OJIedMHOB, IBOMHHX cBA3er C=N u ToMy
nonoBHOTO, ¥ BCe Takue CTabuJbHHE WM30MEepH I[IpennojiarailTCcsa B
HacToAmeM u300peTeHUM. IHMC W TPpaHC TeoMeTpUUeCKMe M30MEePEH
COeIMHEHUM HACTOAMEeIOo Mu300peTeHuSd OINMCAHH M MOT'YT OHTL BHIEJIEHH
B BUIE CMECH M30OMEPOR MJIM B BHUIE OTIEJIEHHX M3O0MEPHHX GOpM.

PaspneJjieHMe palleMUUeCcKMx CMecel CoeOMHEeHMM MOXHO IIPOBOAMTHL
C  MCIIOJIb30BaHMEM Pal3JIMUHEX  CIIoCcoB0B, M3BECTHEIX B  JaHHOM
objacTu. OmmMH crnoco® BKJIOUAET OQOPakKIMOHHYK IIepeKpruCTaJIM3alnio C
MCIIOJIL30BaHMEM XUPAJIbHOV pal3nesdolel KMCJOTH, KoTopas ABJIIeTCs
OIITUYECKHU AKTUBHOM opraHnyYeCcKoMn KMCJIOTOM, criocobHoOM K
obpaszoBaHu coJek. IIpuTomOHbEEe pa3neligdllye areHTH OJIS CIoCo0O0B
OPaKIUMOHHOM IIepeKpUCTaJlIM3aluuMy OpelcTaBJgRT cobolM, HalpuMep,
OIITUUYECKM aKTUMBHHE KMUCJOTH, Takue Kak D- u L-QOopME BMHHOMU
KMCJIOTHI, Orale TUJIBMHHOMN KMCJIOTHI, IMOeH30UIBUHHOM KMCJIOTHI,
MUHIOAJLHOM KUCIJOTH, AOJOUHOM KMCJIOTH, MOJIOUHOM KMUCJIOTH WJIM
Pas3JMUHLEX OINTUUECKM AaKTUBHHX KaMbopCyIbOOKMCIOT, TakKMx Kak [3-
KambpopcysibbokMcIoTa. HOpyTMe pasmelsiomye aTl'eHTH, IPUIOIOHBEEe IIJIA
criocofoB bpakKUMOHHOM IepekpUcCTaJlIn3alumn, BKJIIOUAIT
CTEPEOUBOMEPHO UMCTEHE QOPMH O-MeTHUIIOeH3UJIaMMHa (HalpuMep, S U R
bOpPMEL WMJIM UMCTEE »OMACTEPEOMEPH) , 2-0eHMJITJIMLIMHOJ, HOopsbeIpuH,
sbenpnH, N-MeTunsbenpmH, LIUKJIOTEeKCUIID TUJIaM/H, 1,2-
IOIVaMVHOLMKJIOTEKCAaH ¥ TOMy IoImoOHOe.

PaznejsieHue paneMrue CKMUX cMecem TaKxe MOXHO IIPOBOIONTDE

BJIOVPOBaHMEM Ha KOJIOHKE, coIepxamen ONTUUYECKU aKTUBHEBI
pasnesaommni aTeHT (HampuMmep, IVMHUTPOOEH30MIOSHUIITJIMIIVH) .
[Tomxomamun cocTas pacTBOpHUTEIIEeN OJ1s BJIOUPOBaHU I MOXeT

OIpeneJIMTL ClelMaJMCT B IaHHOM ofjacTu.

B HeKOTOPHX BapMaHTax pealus3allyM U300peTeHUusa COelUHEeHUId
HaCTOAmMEeTO M300peTeHusa MMelT R-KOHOUI'YpallMiw. B OpyTIMX BapMaHTax
peanmsalnuy M300peTeHUsa COeIVMHEeHMA HaCTOAMeTO M300peTeHUdI HWMeKT
S—-KOHPUTYypalurn. B COoeIVMHEeHMAX, HMMellrx ©OoJiee OOHOTO XUPAJIBHOT'O
LeHTpa, KaxXIulM M3 XUPAJbHEX ILeHTPOB B COeOIMHEeHUM MOXeT OHTbH
He3aBUCKUMO R MM S, eCJiM He YyKas3aHO MHoe.

CoeIMHeHMA M300peTeHMa TakKXe BKJIUAKT TayTOMepHEEe (QOPMEL.

TayTomepHHe @OpMH BO3HMKAKT BCJIeIOCTEMe OOMeHa OHMHapHOﬁ CBA3M C
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cocelIHeM QOBOMHOM CBA3bID M CONYTCTBYKIETro IIepexola IIPOTOHA.
TayToOMepHEEe (QOPMEL BKJIIOUAKT NOPOTOTPONHEE TayTOMEPH, KOTOPHE
OTNIMYUAKTCA MEeCTOM I[IPUCOEeOMHEeHMSa IIPpOTOHa UM MMeT OIOMHAKOBYIO
SMIIVPUUECKYIO dopMy U o0mm 3ap4n. [MpuMeps  OPOTOTPOIIHBIX
TayTOMEPOB BKJIOUAIT KeTO—-eHOJIbHEE IIaphl, aMUIO-VMUIOOKMCIIO THEE
napel, JaKTaM-JIaKTHMMHEE I[I1apbl, eHaMUH-UMMMHHBE I[IapE ¥ KOJIbLIEBHE
bopMEI, THOe OPOTOH MOXEeT 3BaHMMATL »OBa WM 0oJiee IIOJIOXEHUM
TeTepPOLUUKINUECKOM CUCTeMbl, HalnpuMmep, 1H- wu 3H-ummpasoJ, 1H-,
2H- wn 4H- 1,2,4-1tpuaszsoiy, 1H- u 2H-m30ouMHOON U 1H- u 2H-nnpa30J.
TayToMepHEe (QOpPMBEI MOTYT HaXOOUTHECSA B PaBHOBECUM WM  OHTH
cTepuuecku  3abJIOKMPOBaHEL B  OIOHOM  dopMe C  MCIOJIb30BaHuUeM
NOOXOOAMEeTO 3BaMelleHU .

CoeIlMHeHMA M300peTeHMI MOTYT TakKXe BKJIUATL BCEe WM3OTOIH
aTOMOB, KOTOPHE BCTPeUamnTCd B IIPOMEXYTOUHEX WM KOHEUHHIX
COeOVHEHUAX . N30TOmIH BKJIIOUAIOT Te aTOMHI, KOTOPHE MEeKT
OOVHAaKOBEIM aTOMHEIM HOMeD, HO pas3JiMuHEeE MaCCOBEEe yuca.
HanpuMep, M30TONH BOIOPOOAa BKINUAT TPUTUN U OeTepum.

[logpasyMeBaeTCsa, UTO TEepMUH «COelOMHeHMe» IIPUM MUCIOJIb30BaHUU
B IOaHHOM [OKYMeHTe BKJIOUaAeT BCe CTEPEeOM30OMEPH, TIeOMeTpUUeCKue
M30OMEPE, TayTOMEPHE UM M3O0TOIH [NPpeOCTaBJIEHHEX CTPYKTYD.

Bce coenuHeHMI UM UX OQapMalleBTHUUYECKU IIpUeMIIeMBEle COJIM MOTYT
HaxoIUTLCA BMeCcTe C OpyI'MMM BelleCcTBaMu, TakuMM KaK BoOa U
pacTBOpUTe M (HamopuMmep, TUIPATEL M COJIBBATEHE) WJIM MOTYT OHBTH
BHIOEJIEHEI. B TBepIOM COCTOSHUM COeOMHEeHMS, OIMCAaHHEE B ITaHHOM
OOKYMEHTEe, ¥ WUX COJM MOTYT HaAXOOMUTLCA B Pas3JIMUHEX QopMax,
HanpuMmep, B (opMe COJBBaATOBR, BKJIOUAS I'HUOPaTH. COeOMHEHUS MOTYT
OBITEL B J0OOM TBepmoM dopMe, TakoM Kak IIoJMMOPd MJIM COJILBAT, Tak
uTo ecqM  SABHO He  YKa3aHO  MHOoe, YIIOMMHaHMe B ONMCaHuu
n300peTeHrsa COeOMHeHUV U UX CcoJiel HeoOBxXoIMMO IIOHMMATL Kak
OXBaTHBaKIMee JOOOe TBeplNOoe COCTOAHME COeOUMHEeHUS.

B HeKOTOPHX BapMaHTax pealusalluy U300peTeHUusa COelqUHEeHUI
n300peTeHrsa WIM MX COJM BHIOEJEeHH B 3HAUMTEJLHOM CTeleHM. Ilon
«BHIOEJIEHH B 3HAUMTEJILHOM CTelleH» nompasyMeBaeTcHd, uTo
coeIMHeHMe IIO0 MeHBIEeM Mepe YaCTUUHO MJIM B 3HAUUTEJILHOM CTelleHU
OTHOEeJIEHO OT CpelH, B KOTOPOM OHO ORJIO IIOJYYEeHO MM OOHapyXeHO.

YacTUuHOE oTHneJIeHMEe MOXeT BKJIIOUATE , HallpriMep, KOMIIO 3LV,
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oBoTaleHHEEe COeIVMHEeHUAMU MB300peTeHra. S3HauuMTeJIbHOEe OTIOeJIeHUe
MOXeT BKJIOUATEL KOMIO3ULMM, COOepXamlye II0 MeHbIleM Mepe OKOJIO
50%, no wMeHbmeM Mepe oOkoJio 60%, O MeHbmer Mepe okoJio 70%, 1o
MeHbIle Mepe okoJo 80%, no MeHbmeM Mepe okoJio 90%, O MeHbIen
Mepe okoJio 95%, 1o MeHbmeM Mepe OKoJo 97%, 0 MeHbIIeM Mepe
OKOJIO 99% Macc. coeaMHeHUM u30bpeTeHMS MM UX COJIeln.

dpasa «dhapMaleBTUUECKM IIPMEeMJIEMEI» MWCIIOJIL3YeTCsS B ITaHHOM
IOOKYMeHTe moJIg OO0O3HaueHUd Tex COelMHeHMUM, BemecTB, KOMIO3ULUN
U/WMIV TOTOBHX JIeKapCTBEHHHX (GOpPM, KOTOPHE B paMKax pPe3yJLTaToB
TMaTeJbHOM MEeIULUMHCKOM OlLeHKM NPUMTOOHE OJS MCIOJbL30BaHUSA B
KOHTaKTe C TKaHAMM Jiogel U XKMBOTHHX O0e3 IIOBHIMEHHOM TOKCHMUHOCTH,
pa3opaxeHus, aJUIepI'MUYecKoM peakKuuMy WiIKM IOPpYyIUxX OpobJeM WK
OCJIOXHEHM M, COIIOCTaBMMEL C I[IpMeMJIeMHM COOTHOMeHMeM IIOJIL3E U
pUCKa.

BhpaxeHrsa «TeMIlepaTypa OKpyXawolelr Ccpelb» M «KOMHAaTHAaMA
TeMIlepaTypa» MCIOJb3yeMele B OaHHOM OOKYMeHTe, IIOHSATHHE B IaHHOM
oBjlacTM M OTHOCHATCSH, KaK IIpaBuWJIo, K TeMIepaType, HallpUMepP
TeMIlepaType peakluuy, TO eCTh I[IPUMEPHO PaBHOM TeMIepaType B

KOMHaTe, B KOTOpOﬁ InpoBOoOAT peakLMio, HallpMMep, TeMlilepaTypa OoOT

okoJio 20°C mo oxkoJyio 30°C.

HacTosamee n3obpeTeHMe TaKkxe BKJIIOUAET bapMalleBTUUECKHU
npreMJIeMEe COJIM COeOMHEeHWUM, OIMCAHHEIX B IaHHOM IOKYMEHTe.
TepMMH «bapMalleBTUUECKU npreMJIeMHe CcoJIm» OTHOCUTCSH K
IPOMBBOOHEM OIIMCAHHEX COeIVMHEHUM, IIPM STOM MCXOIHOEe COoeIMHEeHM’e
MOIMOUUMPYIT IIyTeM I[IpeBpalleHusS CYMNeCTBYKIero KUMCJIOTHOTO WK
OCHOBHOTO bparMeHTa B ero COJIEBYD bopmy . [TprMepH
bapMalleBTUUECKM OIPpMeMJIEMHX COoJIeM BKJIoUAaklnT, HO He OTpPaHUMUMBATCSH
VMM, COJM MMHEPAJBHEX WJIM OPpTaHUMUeCKMX KMUCJIOT C OCHOBHBEMMA
TpylnaMM, TakKuMMM KakK aMMHBE; COJIM mMeJjlouel WM OpTaHUUYeCKUX
OCHOBAHUM C KUCJIOTHHMU TpPYyIIaMM, TakKUMM KaK KapOOHOBHE KMCJIOTH;
M ToMy InoloBHoe. OdapMalleBTUUECKU IIPUEMIIEMEIE COJIM II0 HACTOAMEeEMY
M300pEeTEeHUI BKJIKUYAKT HETOKCUUYHEE COJIM MCXOIHOTO COeIVHEHWU,
[IOJIyUYEHHEIE, HalprMep, nus3 HETOKCUUHHBIX HEOPTaHNUYECKUX VI
OpTraHn4YeCKUX KUCJIOT . dapMalleBTUUYECKHA [IpreMJIEMEE coJm 1o

HacToAleMy I/IBO@peTeHMIO MOTYT OHTBL CUHTESVMPOBAHEH M3 MCXOIOHOTIO
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COeIMHEHMS, KOTOpOoe COHOEPXUT OCHOBHOM WM KUCJIOTHHM GparMeHT, C
IIOMOMEBI TPAaAOUUMOHHEX XUMHUUECKMX CIOCOO0B. Kak HOpaBMIIO, TakKue
COJIM MOTYT OHTH IOJYUYEeHH IyTeM IIpMBeIeHMS B KOHTaAKT IOaHHHX
CoenMHEHMN B CBOOOOHOM KMCJIOTHOM MJM OCHOBHOM dopMax co
CTEXVMOMETPUUECKMM KOJIMUECTBOM IOOXOOAMEIO OCHOBAHUSA MM KUCIIOTH
B BOIOEe WJIM B OpPIaHMUYECKOM pacTBOPUTEJIe WJIM B UX CMeCH; B LeJIOM
NpennouTuTeJlbHee HeBOIOHas cpena, Takasg KakK TI[IpocTo¥ »oup,
STUJIalleTaT, CHOUPTH (HaIpuMep, MeTaHOJI, D2TaHOJI, MW3O0MNPOIlaHOJI WMJIMU
By TaHOJI) MJIN alle TOHUTPUII (MeCN) . CIIMCOK  NPUITOIOHHX coJien
npencraBJieH B Remington's Pharmaceutical Sciences, 17t Ed.,
(Mack Publishing Company, Easton, 1985), p. 1418, Berge et al.,
J. Pharm. Sci., 1977, 66(1), 1-19 m B Stahl et al., Handbook of
Pharmaceutical Salts: Properties, Selection, and Use, (Wiley,
2002) . B HeKOTOPHX BapMaHTax peajmM3almy M300peTeHUd COelOVHEeHUHd,
ONMCaHHBE B NaHHOM HOOKYMeHTe, BKJIOUAKT QOPMH N-OKCHUIOB.

B OaHHOM OOKYyMeHTe MOTYT MCIOJIBE30BaTLCH cllenyrme
abbpeBraTypH U COKpalleHNd : AcOH (yrcycHasa KMcJoTa) ; Ac20
(aHTUIOPKUI YKCYCHOM KMCJIOTH); BOOH. (BOIOHHM); aTM (aTMmochepa (-
BI) ) ; Boc (Tper-0yTOKCUKAPOOHWII) ; BOP ( (BensoTpraszos—-1-
WJIOKCU) TPUC ( AUME TUJIaMUHO ) boChOHM A rexkcadTopdochdaT) ; .
(mupoxuit) ; Cbz (xapboxcubeH3MJ); PaCCUMT. (pacCuMTaHHBEM) ; I
(oyoaer); oo (mybjgetr nyoJjgetor); IXM (muxjopMmetTaH); DIAD (N,N'-
OIMM30NPONMII-a30IMKapboKcuiaT) ; IOVK (N, N'"-
OIMM3OoNponuIkapdonumuvmn) ; IOUIISA (N, N- IUM30OPONMIDTMIIaMMH) ; IIMAITI
(4-gumMmeTUJIaMUMHONIMPUAONH) ; IMOA (N, N-guMmeTundpopmMmammn) ; Et (zTmia) ;
EtOAcC (pTHMITIALEeTaT) ; EtCOH (aTaH”o;) ; Fmoc (9-
dTOpPEeHUIIME TUIIMETOKCUKAPOOHMII) ; T (rpamMM(-H)); 4 (4dac(-w)); HATU
(N, N, N'", N'"-rerpaMeTnJi-O- (7-azabeH30TpM1a30JI-1-1JI) YPOHUS

recadTopdochaT); HCl (comgHasd kucjoTa),; BO9XX (BEHCOKOZOOEKTMBHASA

XKMIKOCTHasd XpoMaTorpadmda),; I (repun); 1i-Pr (nz3onporm) ; J
(KoHCTaHTa B3auMMOIENCTBUL) ; K3PO4 (dochaT Kajamg) ; XX /MC
(KMOKOCTHAaL xpoMaTorpadmusa - MaCC—CIIeKTPOMETPUSL) ; M
(MYJIE TUILIIET) ; M (MOJIAPHEM) ; mCPRBA (3-xJoprnepokcubeH30MHAaA

kucJjoTa); Me (Mermi); MeCN (auerToHuTpm),; MeOH (MeTaHOJI); MDD
(M rpamM (—H) ) ; MgSOs (cysbpdaT MaT'HMA) ; MMH. (MMHYTa (—H)); M

(MUJIIIUIINTP (—H) ) ; MMOJIb (MMUJIIUMMOJIB (—-1) ) ; MC (Mmacc-
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CIIEKTPOMETPpHA) ; H. (HOpMaJbHEI) ; NaHCOs: (TruipokapO®oHaAT HaTpuULg) ;
NaOH (rMmpokcun  HaTpu4) ; Na2504 (cysapdaT HaTpudg) ; Na25203
(TmocynbdaT HaTpua); n-Bu (g-6yTmj); n-Buli (E-OYyTUIIINTUM) ;
NH4C1 (xJ0PML aMMOHUS) ; NH4OH (ITMOPOKCHUL aMMOHMS) ; HM
(HAHOMOJISAPHEI) ; SAMP (CIIeKTpOoCKONINA AOEPHOTO MaTHUTHOT'O

pesoHaHca); Pd (nmammamuit); 0OM (OIMKOMOJIAPHHM) ; POCls (XJIOPUCTHIL

bochopwma) ; IIToS (nomreTpadpTopaTUiieH) ; OO-BOXX (oBpameHHO—
basorad BEICOKODbOEeKTUBHASA KUOKOCTHASA XpoMaTorpadmusg) ; C
(cuHTJIET); T (TpunIeT) ; Toer (t) (TPETUYUHEM) ; TT (TpunIeT

TpurJieToB) ; t-Bu (rper-OyTHir); TOY (TpudTOpyKCYyCHasd KUCIOTa) ;
TT'® (TeTparugpodypaH) ; Tpuc (TpHUC (IMMOIPOKCUMETUII) aMUHOMETAH) ;
MKT (MMUKpOTpPaMM (—H)); MKJ (MUKPOJIUTP (—H)); MKM (MMKPOMETPH) ;
MKM (MMKPOMOJIAPHEM) ; % MacC. (MaCCOBEE IIPOIIEHTH) .

II. CHMHTES

CoeIMHeHMA U300peTeHUdg, BRJIOUasg UX coJm, MOT'YT  OHTBH
[IOJIYYEHEL C  MCIIOJIB30BaHMEM M3BECTHHX METOOMK OPIaHU4YeCKOT'O
CUMHTE3a ¥ MOTYT OBTH CUHTE3MPOBAHH B COOTBETCTBUM C JIOOBIM U3
PasJIMUHEIX CUHTETUUECKUX I[IOOXOIOB, TaKMX KaK I[IpeICcTaBJIEHHBE Ha
CxeMax HUXe.

PeaklMy I[IOJIYUYEHUS COeIVMHEeHUM M300peTeHMSa MOTYyT NPOBOIMTLCSA
B IOIOXOOAIMX PacTBOPUTEIAX, KOTOpble 6e3 TpyZa MOI'yT OHTH
nonoOpaH:sl creumajiiCcToM B oByacTu OpPTraHnUeCcKOT'O CHHTe3a.
[logxomdamme PaACTBOPUTEJIM HOOJIKHHE OHTE B SHAUMTEJILHOM CTelleHU
VHEePTHEMM IIO OTHOImMEHMK K MCXOIHEIM BelleCTBaM (peareHTam) ,
VHTepMeIVaTaM ZAR%! npooyKTaMm nopu TeMIIepaTypax IpOBeIeHNA
peakuuy, HalpuUMep, TeMIepaTypax, KOTOophHe MOT'YT OHBTL B MHTepBale

OoT TeMIepaTypPE 3aMep3aHMAd pacTBOPUTEIIA IO TeMIIepaTyYyPER RKUIIEHMA

pacTBOpPUTENS . JaHHYIO peaxlmo MOXHO IPOBOOUTE B OIHOM
pacTBOopuTES e WMJIM B CMEeCHM pPacTBOpHUTeJeV. B  3aBUCUMOCTM OT
KOHKPETHOM CTaIumn peaxumnn, IPUTOOHEE PacTBOPUTEIIU oJ1g

KOHKPETHOM CTaIuy pPeaKUuM MOTyT OHThL BHOPAHE CHIeLUMaJIMCTOM B
IOaHHOM ofJacTH.

[IoslydyeHVe COeOMHEHMM M300peTeHMsa MOXeT BKJIOYATL 3alluTy U
CHATHUE 3amMMUTHEX TPYIII c PAaBJIMUHEIX XVIMUUE CKUX TPYIIII.
CneunajMCcTOM B IOaHHOM oOJjlacTM 0e3 Tpyda MOXeT OHBTb YCTaHOBJIeHa

HeOOXOOMMOCTE B 3allUTe WM CHATUMM 3allMTH, a TakKXe OCYIeCTBJIEH
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BHIOOP IOIOXOOAMMX SalMTHEX TIPYIHIHI. XUMMS SalMTHEX TPYII OIMCaHa,
HalpuMep, B Kocienski, Protecting Groups, (Thieme, 2007) ;
Robertson, Protecting Group Chemistry, (Oxford University
Press, 2000); Smith et al., March's Advanced Organic Chemistry:
Reactions, Mechanisms, and Structure, 6t Ed. (Wiley, 2007);
Peturssion et al., "Protecting Groups in Carbohydrate
Chemistry," J. Chem. Educ., 1997, 74(11), 1297; u Wuts et al.,
Protective Groups in Organic Synthesis, 4th Ed., (Wiley, 2006).

Ba XOIOOM peakKLVM MOXHO CJEeOVTL C IIOMOmbi Jiodoro crocoba,
M3BECTHOTO B OaHHOM o6JjlacTu. HamnpuMmep, 3a of0pa30BaHMEM MNpOoOyKTa
MOXHO CJIEIMTBE C IIOMOIBI CIEeKTPOCKOIIMM, TaKOM KaK CIeKTPOCKOINUSA
AOEPHOTO MaTHMTHOT'O pes3oHaHCca (HanmpuMep, 1H VI 13¢C),
MHPpakKpacHas CIeKTPOCKOIMS, CIeKTpodpoToMeTpHsa (Hanpumep, YO wu
BUIOVMOM obJyslacTHn) , MaCC—CIEeKTPOMETPUSI; VI c TIOMOTIHIO
XpoMaToOIpadmuueCKUX METOOOR, TAaKUX Kak BEHICOKOD2DDeKTUBHAS
XMOKOCTHas xXpoMaTorpadmsa (BOXKX) mIM TOHKOCJOWMHad XpoMaTorpadus
(TCX) .

Ha Cxemax HMWXe IMOIpMBeIeHH o0OmmMe VYKa3aHMsa II0 IIOJIYyUEeHMIO
coenuHeHuM wun300peTeHus. CIHeuMaJucTy B OaHHOM 00JlaCTM IIOHSTHO,
YTO CHOCOOH IIOJIYUeHMd, IpeldcTaBJieHHHe Ha CxeMaxX, MOXHO M3MEeHUTDL
WM ONTUMM3UPOBATL C MCIOJb30BaHMeM Oo0mMMX 3BHAHUM B OpIlaHUUeCKOM
XUMUM OJIS IIOJIYUEeHUMS PasJIMUHBIX COeOVHEeHUYV Mu300peTeHMrs.

CoemmHeHMrsa OQopMyJitl (I) MOXHO IOJIYUMTE C MCIOJIB30BaHUEM
npoliecca, IpencTaBJIEHHOTO Ha CxeMe 1. B npolecce,
npencraBJIeHHOM Ha CxeMmMe 1, [OOOXOIANMM  apoOMaAaTUUYECKMUM  aMMH
bopMmyJsiel  1-1 pearupyeT C KHCJOTOM ¢QopMyJH 1-2 B yCJIOBUAX,
NOOXOOAMMX IOJIS o00pa30BaHMA aMMIHOM CBS3M, UYTO I[IPUBOOMUT K
coenuHeHun QopMyJiel (I) . Ilogxomamye KoMOMHALMM IJiS OOpas30BaHUA
AMUIOHOM CBS3M BKJIOUAKT, HaIpPUMEP, CIOCOOH, MCIOJb3YeMue IJIS
IIOJIYUEHMS aMMIHEX CBA3eM B IIelTHIaxX, KakK OIMCAaHO, HaIprMep, B
Jones, Amino Acid and Peptide Synthesis, 2 Ed., Oxford
University Press, 2002; wm Jones, The Chemical Synthesis of
Peptides (International Series of Monographs on Chemistry)
(Oxford University Press, 1994). IlpuMepoM I[IOOXOOAmMEeIro aTreHTa

OJI9 peaklUuy coueTaHusa gpjdgercs HATU/IUIIDA.
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Cxema 1

CoenvHeHUd @opmyﬂm (1) MOXHO IIOJIYUMTB C MCIIOJIBb3OBaHMeEM

rnpolecca, IIpencTaBJIEHHOTO Ha (CxeMme 2.



66

~

c
N
oY _mCPBA (EE/fj POCI (EI/%j
= P =
N '}1 *N

O
2-1 2-2 2-3
HNO4
® © y
| \\ NH2 \\ N02 : \\ NCb
B L (B - (B
P = - Z
N ® N
2-6 2-5 2-4
HO\H/J::>
O
2-7
Y
K
v (®)
AN
B Y
w0
)
Cxema 2
B IIpouecce, IIpeCTapJIEHHOM Ha CxemMe 2, IooxXxonodimee

KOHIEHCHMPOBaAHHOE apoMaTHUMUeCKOoe CoelMHeHre QOpMyJIH 2-1 MOXHO
OKMUCJIUTE , UTo maer N-okcun 2=2. [IprMepH MIOOXO O AMMUX
OKUCJIMTEJIBHEIX  aT'eéHTOB  BKJIOUAKT IIEPKUCIIOTH, Kak, HallpuMep,
mCPBA. N-OKCUOHYID TPYIIYy 3aTeM MOXHO MCIOJL30BaThL IJA IPAMOM
OYHKLUMOHAJIM3ALUUN  [IOJIOXEHU A 4 KOJIbIlla, comepxamero N-okcun,
HalpuMep, OYyTeM peakKluM C IOOXOOANMM SJEeKTPOOUIIOM WMIIM peakKUum C
IOOXOOAMUM XJIOPAHTUIPUIOM WJIM aHTUIPUIOM KMCJIOTH, MIPOXOIAmen

uepes IIepBOHaA4YaJIBEHYIO HYKJI€ODUIIEHYIO pearumio N-oxkcunma C
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XJIOPAHTUIPUIOM MJIM aHTUIPUMIOM C [OCJeOylmMM  HYKJIeOo(dUJIbHBEM
IpucoenrVHeHMeM K apoMaTUUYeCKOMY KOJIbLY. IIpMMepoM IMIOOXOOAMEeTO
XJIOPaHTUIPUIA WJIXM aHTuIpuIa KUCIOTH sABJIsgeTcsa POCls, KOTOPHM
MOXET pearMpoBaThk C N-OKCHIOM OJIS BBeIeHMS XJiopa B IIOJIOXeHUe 4.
TakuM of6pas3oM, N-okcum 2-2 MOXeT pearMpoBaTb ¢ POCls, dUTO
OPUBOIUT K 4-XJIOp3aMelleHHOMY COeOMHeHMI 2-3. 3aMeCTUTEeJIb XJIOP B
noJioxeuumu 4 ofecrneurBaeT QYHKUMOHANM3ALUMD, IeJalilyld BO3MOXHBM
BBelIeHMe KoJiIblla D B coemuHeHMe  HOPMYJIH (1) C  IIOMOIBIO
nomxonmdamero crnocoba KpoCC—-CcoueTaHMs, HalpuMep, HYKIeOoPUJILHOTO
3aMemeHm s xJopa W IIOOX O ANMX peakumm Kpocc-coueTaHus,
KaTalu3UpyeMeX MeTalJljlaMu. IIJId BBeOeHMS aMMHOTPYIINH, KoTopasd
obpa3zyeT aMMIOHYK CBA3b B QopMyJe (I), MOXHO BBECTU HUTPOTPYIITY
SJIEKTPOOMIILHEIM  HUTPOBaHMEM B IIOJIOXEeHN E 3, a 3aTeM  ee
BOCCTAHOBUTHL oo TpebyeMon AMUHOTPYIIIE . TaxuM obpasoM,

XJIOPIIPOMI3BOOHOE 2-4 MOXeT pPearmporaTs C IIOOXOIOAMNNVMM HMTPYIOIVIM

areHTOM, UuTo IPUBOOUT K TIOJIYYeHUIO apoMaTU4deCKOTO
HUTpOCOeauHeHUs GopMyJiEl  2-5. IIpyuMepoM TMOIXOIAMUX  HUTPYMUX
aTreHTOB ABJIAETCH as’oTHasd KucjoTa. Tak Kak  HUTpOTpyIIa

AKTUBMPYET XJIOP B IOJIOXeHMM 4 1OJIsS peakuuM HYKJIeOo(MJIBEHOTO
coueTaHusa, YIOOHO BBeCTM KOJbIO D OyTeM B3aMMONEMCTBMSA C 3-
HUTPO-4-XJIOPIIPOU3BOIHEM, OCODEHHO KOT'Ia KOJbIO D OpeacTaBisgeT
cofo¥ TeTepOolUMKJI, CBA3aHHHM uUepes aToM a30Ta. TakuM obpas3oM,
peakluMsa coeIMHeHUd 2-4 C HOOXOOAmMM IIpellleCTBEeHHMKOM KOJIbla D
MOXeT @»DaBaTb HUTPpOCOeIMHeHMe OdopmyJsl 2-5. Korma KoJbLO D
npencraBjsgeT coBoM TeTepOolMKJI, CBASAHHEN UYepe3 aToM asoTa,
PeaklMio MOXHO IIPOBOIMUTEL C IIOMOMBI HYKJIEODMIJILHOTO BaMelleHUsd B
OPUCYTCTBUM INOOXOOAMEeTO OCHOBaHMS, HaIpMMep IMIPMIOA HATPUS WIU
Tper-0yTOKCUIA HATPMUA. PeaKlMio TaKXe MOXHO MNPOBOIUTL, WMCIIOJb3YS
NOOXOOANMEe PeaKUMM KpOCC—COUeTaHMd, KaTaJlu3upyeMee MeTaJlJlaMi,
KakK, HanpuMep, PeaklUMs KpoCcC—-coueTaHMs ByxBajibma-XapTBuUTa.
Korma koJibllo D He CBS3aHO UYepes aTOM a30Ta, MCIOJbL3YTCI IpyIHne
NOOXOOAmMe pPeakKUMM KPOCC—-COUeTaHMI, HalpuMep pPeaKluM KpPOoCC-—
coueranmusa Crumiie wim Cy3yKM. B  IOpyIMx CIydYasx I[DOOXOIAlas
dYHKIIMOHAJbHAag TpYyIla, TakKad KakK HUTPUIJI, MOXeT OHTL BBeIOeHa U
MCIIOJIb30BaHa B KauecTBe IpeamecTBEHHMKA IJIS CUHTEe3a KoJblla D.

HMTporpynny' COeIIVMHEHNA 2-5 MOXHO BOCCTaHaBJIMBaTB B
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aMUHOTPYIIY, WCHOJNIBE3YSA HOOXOOAMMM  BOCCTAHOBUTEJIBLHHEI  aTeHT.
[IpuMepEL IIOOXOOAMMX BOCCTaHaBJIMBAIINX areHTOB BKJIIOYUAT
Traz000pa3HE BOIOPOL, KOTOPEM MOXET pearmpoBaThb c
HUTPOCOEeIMHEHNEM B IPUCYTCTBUN [IOOXOLAmeTo KaTaamMsaropa,
HalpuMep Hajulagusa, TakKoTr'o Kak najjlaiui B dopMe Hajjlanusd Ha
yoie. [loopxonmamye  BOCCTaHaBJMBAaKIMeE areHTH  TakXe  BKJIOUYAKT
MeTaJIJIEl, TakKMe KaK XeJjle30 UM LUMHK. TakuM o6pasoM, BOCCTaHOBJIEHUE
HUTPOCOEeIMHEHA 2-5 @HmaeT aMMHOCOEIOMHeHMe 2-6, KOTOpOe 3aTeM
MOXHO TIIOIBepTraTh CcoueTaHMi ¢ ofpasoBaHMeM aMMOHOM CBA3U C
NOOXOOAmeN KUCJIOTOM OGopMyJH 2-7, UYTOOH IMOJYUUTH COeIMHeHUe
bopmysier (1) .

[IpMeHeHVe OOMmMeN CxXeMH, IPelCTaBJIEHHOM BHIIE, IJIS IOJyYeHUS
COeOMHEHU I bopPMYyJIBL (1), KOTOpoe COOEPXUT
OUTVMOPOLUUKIIOIEHTAlIMPUOVHOBOE KOJIBLO, IIpelcTaBJIeHO Ha CxeMe 3. B
KayeCTBe M3MeHeHMSA CXeMH, I[IPedCTaBJIeHHOWM BHIIe, BMECTO MIPAMOTO
HUTPOBAHMA, XJIOPIMPUIMHOBHI (QparMeHT COoelMHeHUd 3-3 IIpeRpamanT
B METOKCUIMPMIMHOBEM 3-4, UTO MMeeT IMIpeMMylleCTBO OJjlaromaps
UCKJIIOUUTEJIEHOM  30QeKTUMBHOCTM METOKCUTPYIINE B  aKTHMBUPOBAHUU
IVPUOVMHOBOT'O KOJIbLA IJIA SJeKTPOOMIIBHOTO 3aMelleHMAa M HallpaBJIeHUU

3aMelleHMsd B IIOJIOXeHMe 3.
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Cxema 3

TakuMm oOpas3oM, B IIpollecce, IIpelcTaBJIeHHOM Ha CxeMme 3,
KOMMEPUECKM IOOCTYIHHM LUKJIONEeHTAOIUPUIMH 3-1 OKUCIHIAIT C IIOMOILI0
mCPBA, UTO @maeT COOTBETCTByWmIMM N-oKcuI 3-2, KOTOPHM 3aTeM
obpabaTeBaiT POCl: mijd HOJYyUeHMSa XJophnupuIMHa 3-3. CoeIMHEHME
3-3 MOXHO IIpeBpaTUThL B MeTOKCUIIPOM3BOIOHOe 3-4 IHyTeM Hal'peBaHUA
C MEeTOKCHMIOM HaTpMuiad. MeTOKCHUIMPUIOMH 3-4 3aTeM MOXHO HUTPOBATH
INOOXOOANMM HUTPYRIMM al'eHTOM. llogxomdmye YCJIOBMSA OJIA HUTPOBAHUSA
BKJIOUAIT HaTpeBaHMe C HUTPaAaTOM KaJMd U CepHOWM  KUCJIOTOM.
[IostyuyeHHOE HUTPOCOEeOVHEHNE 3-5 MOXHO noneeprarThb pearummu
OeMeTUJIIMPOBaHNA, UYTOOHE I[NOJYUUTE IUOPOKCUIIMPHUIMH 3-6. llomxonmdmue
YCJIOBMSA IJIA IOEeMeTWIMPOBAaHMA BKJIOUAKT, HaIlpMMep, HalpeBaHue C
HBr. THMOPOKCHUIIMPUAOMH 3-6 MOXHO I[IPeBpaTUTh OOpaTHO B XJIOPIUPUIWH
3-7 IO peakuuM C NOOXOOANMM XJIOPaAHI'MIPMUIOM, TakuM kak POCls.
TakuMm oOpa3oM, KaK oOCYXIaJIOCh BHIIE, XJIOPIPOU3BOIOHOE 3—7 MOXET
BCTYIIaTb B peakUuuo JiA BBeOeHMA KoJbla D ¢ MCIOJb30BaHMEM

NOOXOOAmero crnocoba, 3aBUCANIETO OT IIpUPOOHE KoJIbLa D, TakKoI'o kKak
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HYyKJIeOQMUJIBHOEe  3aMelleHMe WM peakKlUMsa KpOoCC—-COoueTaHNd, Kak,
HallpMMep, PpeakKUuM KpoCcCc—-coueTaHMa DByxpanbha-XapTBura, CTuije
W CYy3yKH. HurpocoenuHeHMe 3-8 MOXHO BOCCTaAHOBUTH oo
aMMHONMPpUIOMHEa 3-9, ofOpabaTeBasg [IOOXOOANKMM BOCCTaHAaBJIMBAKINM
areHTOM, TaKMM Kak BOLNOPON B IIPUCYTCTBUM KaTaju3aTopa, HaIpUMep
Pd Ha yIJye, WM IO peaKUuM C XeJjie30M B IIPUCYTCTBUM XJIOpUIa
aMMOHMA . [IOJIYUYEeHHBEM aMMHOIMPUIMH MOXHO I[IOOBepraTh CoueTaHUo C
oBpasoBaHMEM aMMOHOM CBA3M C KapBOHOBOM KUCJIOTOM dopmyJsl 3-10,
yTO®OH TOJYYMTHL  amMmn  GopMyJe  3-11, KOTOPEM COOTBETCTBYET
coemuHeHMio QOpMyJIHL (I), B KOTOPOM KOJBLLO B NOpencTarjisgseT cobon
KOHIEeHCHUPOBaAHHOE LUKJIOIEHTAHOBOE KOJBLO.

lIsMeHeHMe Ipoliecca, npencraBJieHHOTO Ha CxeMe 3, 1IJid
IOJIydeHMs COeOMHEeHUM, B KOTOPHX KOJIbIO B mOpencraBJigeT cobon
OYHKUMOHAIM3UPOBAHHOE LMUKJIIOIIEHTAHOEBOE KOJIBLUO, MOXHO I[IPOBOIUTHE

Tak, Kak IIpeIcTaBJileHO Ha CxeMe 4.
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Cxema 4

TaxkuMm oBpasoM, [IoCJIe COUYeTaHMsa ¢ BBeIeHMeM KoJiblla D
coenMHeHMe 4-1 (CcoOOTBeTCTBYKIee coeIMHeHMIO 3-8 Ha CxemMe 3)
MOXHO OKUCJIUTE bife) N-oxkcuma 4-2 MNOOXOOAMMM  OKUCJIUTEJIEHEIM
areHTOoM, TakMM Kak mCPBA. OYHKUMOHAJIM3ALMID LUKIIOIEHTAaHOBOTO

KOJIBEIIa MOXHO IIPOBOIMTE TIIO pPpeaKlIrM N-okcugma 4-2 Cc [OOOXOLSMUM
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BIIEKTPOOUIIEHEIM aTl'eHTOM, TaKMM KaK aHTUMAPUI YKCYCHOM KMCJIOTH,
KOTOPEM  [epBOHAYaJIbHO aueTUIINPYEeT N-okcun, KOTOPEM  3aTeM
IpeTepreraeT [IepelpyIINPOBKY, uTo IPUBOIOUT K alneTaTHOMY
[IPOM3BOOHOMY 4-3. BareM, Takxe Kak ONIIMCAaHO BHIIE,
HUTPOCOEeOMHEeHNE BOCCTaHaBJIMBaeTCad IO aMMHOcoeOuMHeHusa 4-4 cC
MCIIOJIb30BaHMeM I[IOOXOOAmMEero BOCCTaHaBJIMBaAKIEI'0 areHTa, TakKoro
Kak Bomopon / Pd Ha yTJje UIM XeJjle30, C IOCJedylIMM COoueTaHUueM C
ofpaszoBaHMEeM aMMIHOM CBS3M C HOOXOoOsmeN KucjoTon dopmyJsel 4-5,
UTOOE IIOJIYYMTHE aMUI OQOpMyJIEL 4-6. ALETWUJIBHYI IPYIIY COeOMHEeHUS
4-6 BaTeM MOXHO y0OpaThb, HaIpUMep, IUIPOJM3OM C MCIOJbE30BaHUEM
IIOOXOOAMEeT0 OCHOBaHM, HalpuMep KapOoHaTa Kalusa WIM IUIPOKCHUIA
JINTUSA . I'MOIpOKCUTPYIIITY COeIMHEHNSA 4-77 MOXHO najee
npeoBpas30BHEATE B OpyIMe OQYyHKUMOHAJIBHEE ITPYIIIH C MCIOJB30BaHUEM
crioco6os, M3BECTHEX CIleIMaJIUCTy B DaHHOMU obJjlacTH, Kak
nperncrapjeHo B IllpuMmepax.

VizsMeHeHre oOOmMel CXeMe, OPpeOCTaBJIeHHOW BHIIe, MOJA CJydas
CMHTes3sa COeIOMHEeHMM, B KOTOPHX KOJBLIO B mpencrariaseT cobon
KOHIOEHCHUPOBaAHHOE IOUIMIPOOYPaHOBOEe KOJLBIO, IpeldCTaBJIeHO Ha CxeMe
5. B mnpouecce Ha (CxeMe b5 KOMMEpUeCKM IOCTYIHHM OTOPUMOONIUPUINH
5-1 w™MoxHO oOpaborTaTs LDA, a 3BaTeM SBTUIIEHCYJBOaToM, UTOOH
IOJIYUMUTE COeIMHeHMe bLb-2 [0 peakKUuM [IePelpyllIMPOBKM («KTaHel]
rajioreHa») . CoelMHeHMe b5-2 MOXHO IIPOI'MIPOJIM30BATHL OO CIUpTa 5-
3, obpabaTeHBas KMCJIOTOWV, HampuMmep HCl. 3aTeM MOXHO IMPOBOIUTHL
UMKIM3aUuon CcoOupTa 5-3 B OIuruipodyponmpuamuH 5-4 10 peakuuu C
OCHOBaHMeM B I[NOOXOOANMX YCJOBUMAX, HalpMMeEp, Hal'peBaHueM C
bocbaToM kaIMsa B IOUOKCaHe. [urmpmpodyponupunouH 5-4 3aTeM MOXHO
HUTPOBATEL I[OOXONAMNMM HUTPYKRIMM al'éHTOM, TaKMM KakK as0THad
KMCJIOTa, 4YTO OaeT HUTPOIUPUOMHOBOEe IIPOM3BOOHOe 5-5. 3aTeM MOXHO
IPOBOIUTE CoOUeTaHMe coeluHeHMA 5b-5 1Jjsa BBeleHMsa koJjiblla D C
MCIIOJIb 30BaHUEM crioco6os, OV CAaHHHX BHIIE, TaKMUX Kak
HYyKJIeOQWUJIBHOEe 3aMelleHre WM peakKUMa KpOoCcC—-coueTaHMd, Takad Kak
peakluuM Kpocc—-coueTaHMd bByxBalbna-XaprBura, Cruije win Cys3yKM.
3aTeM, aHaJOTMYHO CXeMe CHHTe3a, OINMCAHHOM BHIIe, IIOJIyUeHHOE
HUTpOCOeIMHEeHe 5—-6 MOXHO BOCCTAHOBMTL IO aMUHONMPMAOMHA 5-7,
VCIOJIb3Y A MNOOXOOAMNMY BOCCTAHABJIMBAKIINMY aTl'eHT, TakKoM KakK BOIOOPOn

/ Pd Ha y1Jie I XeJjleso, C 1o cjie o yrnomriM coueTaHrneM C
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obpaszoBaHMEM aMMIHOM CBA3M C HOOXOOAmMEeN KUCJIoToM GopMyJiel 5-8,
UTOOH [IOJIYUUTH aMm bopMyJIEL 5-9, KOTOPHM COOTBETCTBYET
coemmuHeHMD QOpMYyJIHL (I), B KOTOPOM KOJBLO B NOpencTaBjisgeT cobon

KOHIOEHCHMPOBaHHOE HMPMHpO@ypaHOBOG KOJIBLIO .
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Cxema 5

IOMOJIHUTEJIBHO COelIMHeHMA OQOopMyJiEl (1) MOXHO CHUHTE3UPOBATEH,
Kak npencTaBJIeHO Ha CxeMe 6. KomMmepuecku IOCTYIIHHM N-
aMMHOQTaJIMMU L o-1 MOXHO oBbpabaTHBATEH 2,5-
OIVMEeTOKCUTeTparugpodypaHoM TIIPpKM IIOBHIMEHHOM TeMIepaType, UTOOH
[MOJIYUYUTH MMPOU3BOIHOE M30MHIOJIVMHIOMOHA 6-2. [Tpm obpaboTke
MOHOTMIPATOM TIMApasuHa 6-2 MOXeT I'MIOPOJIM30BaTbCH, UYTO HaeT 1-
aMMHOINIMpPPpOoJ 6-3. AMMHOIMpPPOJ 6—-3 MOXHO IpeobpaszsoBaTe B 6-4
Iy TeM KOHIIeHCaluu c OUBTUII- 2~ (3TOKCUMETHUIJIEH ) MAJIOHATOM u
yoajleHnd obpaszoBaBllerocd 2TaHoJa. CoennHeHUe 6-4 MOXeT

O@paBOBHBaTb IMKJI B BEICOKOKMITAINMX pacTeBOpPUTEIIAX, TaKNMX Kakr
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nayTepM A IOpM T[OBHINEHHOW TeMIepaType, UYTO HaeT I[IPOM3BOOHOE
nrppoJionupuiasmuHa 6-5. CoeOuHeHMe 6-5 MOXeT pearupoBaTk C
POC1s, YTO HaeT COOTBETCTBRYKIMM  XJIOPIMPPOJIONMPpUIAsUH 6-6.
CoueTaHMre ©6-6 C TI[IOOXOOAWMMM I[IPOMB3BOOHEIMM KOJIbLa D MOXHO
IPOBOOUTL, MCIOJB3YSA CIOCOOH, M3BECTHHE CIelMaJIUCTy B IaHHOMU
obJjlacTM, TakKMe KakK IIpAMOe CodueTaHMe MM CcodueTaHMe DByxpajbha-
XapTBMUITa, KoOI'Da KOJBLUO D [IPUCOEOMHAETCH K OUPPOJIONMPUIA3UHY
yepes azoT; WM codeTaHue Cys3yKM, KOI'Ia KOJBLO D IpucoenuHAeTCA
K IMPPOJIONMPUIA3MHY Uepe3s yIUIepod. IMIPOJM3  CJIOXHOBROUPHOM
TPYNIIE CcoelOuMHeHUS 6-7 C obOpa30oBaHMEeM KapOOHOBOM KUCJOTH 6-8,
nocyienymomas  Iepel'pyldlIMpoBKa Kypuuyca ¢  obpasoBaHueM Boc-
3allMIIEeHHOTO  aMMHOCOeOMHeHUusa 6-9 M CHATMe BOC-TIpyNIE MOT'YT
DaBaTb aMMHONMppOJonMpMIOasuHe 6-10. B KOHLe codeTaHue 6-10 cC
oBpa30BaHMeM aMMOHOM CBA3M C NOOXOOAmMeM KUCIOTOM, CcoIepXamel
KOJIELO A, MOXeT HOaBaTb TpelOyeMue coeluHeHMd ¢opMyJiel 6-11. Beond
3aMecTUTeN M, 6-11 MOXHO [OOIIOJIHUTEJIEHO IIpeoOpas3O0BHEBATL, IIOJIy4Yasd
HyXHEEe QYHKLUMOHAJIEHEE TPYHINE B KOHEUHOM IMPOOyKTe WM Ha J0on
CTaIuy CHUHTe3a, MWCIOJb3yAd CIOCOOH, WM3BEeCTHHE CIelUMaliucTy B

mDaHHOM ofJacTH.
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Cxema 6
,HJ'[F[ CHYHTe3a KOHerTHBIX COGHMHeHMﬁ O@H.H/[e CXeMEI,

InpencTraBJIEeHHEBIE BHIIE, MOXHO UM3MEHATEH. HaanMep, MOXHO M3MEHATDH
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MPOOYKTE WU VHTepMeara Tk JIs BBEeIOEeHUI KOHKPE THBIX
OYHKIMOHANILHEIX TPYIIN. B  aJlbTepHaTMBHOM BapMaHTe, Ha JoOou
CTaIuM CHHTe3a MOXHO WM3MEeHATH BaMeCTUTeNM, MUCIOJb3ys CIOCOBH,
M3BECTHHE CIellMaJlIMCTy B OaHHOM o6JjlacTy, HalpuMmep, KaK OINMCaHO B
Larock, Comprehensive Organic Transformations: A Guide to
Functional Group Preparations (Wiley, 1999); u Katritzky et al.
(Ed.), Comprehensive Organic Functional Group Transformations
(Pergamon Press 1996).

JIcxOnHEHE BemecTBa, PeaTeHTH M MHTEePMEeOMaTH, CUHTEe3 KOTOPHIX
He TIIpelcTaBJIeH B aHHOM IOKYMEeHTe, WIM KOMMEPUeCKM IOCTYIIHE,
M3BECTHH B JMTepaType, WJIM MOTYT OHTL I[IOJYYeHH crocobami,
M3BECTHEMM CHelIMaucTy B IaHHOW oOJlacTH.

CriellMaJIMCTE B HaHHOW 0O0JIaCT¥ IOOJDKHHE I[IPVMHATHL BO BHYMAHUE,
UTO MpelcTaBJIeHHBE TIPOIECCH He ABJIAKNTCH eIMHCTBEHHBM CIIOCO0O0M,
KOTOPEIM MOXHO CHMHTE3UPOBATH COeIMHEeHUA WU300peTeHrsa, U UTo
CymecTBYeT MUPOKUM  CIeKTp peakluy  oplaHMuecKoTo  CHHTesa,
KOTOPHE TIOTEeHUMAJILHO MOXHO I[IPUMEHUTL MJIS CUHTe3a COoeOVHeHUM
n30bpeTeHua. CoelMaJMCT B IaHHOM OOJlaCcTM 3HaeT, KakK BHOUpaThE U
OCYMECTBJATL COOTBETCTBYKIME CUHTETUUECKMe MNOIOXONH. IIpUTOIHHE
MEeTOINE CHMHTE3a MCXOOHHEX BeMeCTB, WHTepMeIMaTOB ¥ IIPOOYKTOB
MOXHO YCTAaHOBMUTL, OCHOBHBASACH Ha JHUTepaType, BKJIOUad Takue
VUCTOUHVKM, Kak: Advances in Heterocyclic Chemistry, Vols. 1-107
(Elsevier, 1963-2012); Journal of Heterocyclic Chemistry Vols.
1-49 (Journal of Heterocyclic Chemistry, 1964-2012); Carreira,
et al. (Ed.) Science of Synthesis, Vols. 1-48 (2001-2010) wu
Knowledge Updates KU2010/1-4; 2011/1-4; 2012/1-2 (Thieme, 2001-
2012); Katritzky, et al. (Ed.) Comprehensive Organic Functional
Group Transformations, (Pergamon Press, 1996); Katritzky et al.
(Ed.); Comprehensive Organic Functional Group Transformations
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III. VCIIOJIbSOBAHME COEIOVHEHUNA

CoenMHeHMs  M300peTeHMs  MOTYT  MHTUOMPOBATEH aKTUBHOCTE
OOHOTO WM OO0Jiee UJIEeHOB CeMeMcTBa Pim-KMHa3 U, TakuM obpas3oM,
50beKTUBHE OJIa JieueHMA 3ab0JiIeBaHMM M pPacCTPOMCTB, CBA3aHHEX C
AKTMBHOCTLI0 Pim-kxmHaz3. [Jsg Lejiel, OIMCAHHHX B OaHHOM IOKYMEeHTe,
Jgoboe U3 CcoeIMHeHUM M300peTeHUd, BKJIOUasg ero Jiobo¥ BapMaHT
peanmuszaluM, MOXET MCIIOJL30BaTLCA.

CoenuHeHMsa M300peTeHrs MOTYT UMHIUOMPOBATH OIHY MM O0oJee
n3 Piml, Pim2 wm Pim3. B HeKOTOPHX BapMaHTax pealusaluu
nz300peTeHUda  COeOMHEHMS  CeJIeKTMBHEL K OJHOM Pim-kmHaze IO
CpaBHEHUID C IOPpYyIUMMU. «CeJIEeKTMBHEM» B IaHHOM KOHTEKCTe O3HadaeT,
YTO COeIOMHeHMe CBA3HBaeTCA C WMIM MHIUOMPYeT Pim-kuMHazy C
BOJIBIIMM  CPOOCTBOM WM 50beKTUBHOCTHI, COOTBETCTBEHHO, UYeM
CTaHOapTHHYM GepMeHT, TakKoM KakK JpyTad Pim-xuHaza. Hanpumep,
CoenMHEeHMS MOTYT OHTH CeJIeKTMBHE K Piml 1o cpaBHeHMIO C Pim2 wu
Pim3, ceJeKTMBHE kK Pim2 mo cpaBHeHuro ¢ Piml wu Pim3 wmam
CeJIEKTMBHH K Pim3 mno cpaBHeHM ¢ Piml m Pim2. B HeKOTOPHX
BapMaHTax peajlu3aluM MK300peTeHUsa COeIMHeHUSd MWHIUOUMPYIT BCeX
UJIEHOB ceMelcTBa Pim (Hanpumep, Piml, Pim2 m Pim3). B HeKOTOPHX
BapmaHTax peannzaumun n300peTeHnud cCoenuHEeHUA MOTYT OHEITE
CeJIEKTMBHE K Pim IO CpaBHEHMIK C OPpyI'MMM KMHaszaMM, TaKuMM Kak
PEeLEenNTOpHEE ¥ HepelelTOpHEE CePUMH/TPEeOHMH KMHABHE, Takue Kak
Aktl, Akt2, Akt3, TGF-BR, PKA, PKG, PKC, CaM-KuHaza, KuUHa3a
dpocoopuiiasze, MEKK, ERK, MAPK m mTOR; pelelTOpHEE TUPO3MHKMHASIH,
TakMe kKak EGFR, HER2, HER3, HER4, INS-R, IGF-1R, IR-R, PDGFuR,
PDGFBR, CSFIR, KIT, FLK-II, KDR/FLK-1, FLK-4, flt-1, FGFR1,
FGFR2, FGFR3, FGFR4, c-Met, Ron, Sea, TRKA, TRKB, TRKC, FLT3,
VEGFR/F1t2, Flt4, EphAl, EphA2, EphA3, EphB2, EphB4, Tie2; wu
HEPEUENTOPHEE TUMPO3MHKMHA3E, Takue kKak Src, Fyn, Lck, Fgr, Btk,
Fak, SYK, FRK, JAK wmim ABL. Kak nOpaBWJIO, COEeOMHEHMS MOTYT OHBTH
CeJIeKTHMBHee II0 MeHBIIel Mepe B OKOJIO b pas3, IO MeHLBIIeM Mepe B
okoJjio 10 pas, IO MeHBIENM Mepe B OKoJio 20 pas, IO MeHBIEW Mepe B
okoJio 50 pasz, OO MeHbIeV Mepe B okoJio 100 pas, IO MeHBIENW Mepe
B okoJio 200 pas, IO MeHbIeM Mepe B okoJo 500 paz3 maM IO MeHbIen

Mepe B okoJo 1000 paz. Cnoco® wmHrubuporaHmusa Piml, Pim2 wiu
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Pim3-xMHa3H BKJIOYAET B3aMMONEMCTBME COOTBETCTByKMeIro GepMeHTa C
coenuHeHMeM GopMyJiHl (1) MM JIOOBM €TI0 BapMaHTOM peajv3aluM, WU
ero dbapMalueBTUUECKMU IPUEMIIEMOM COJIBI.

TakuM o00pa30M, HacTodllee OIMCaHMe U300peTeHUd OIpeljaraeT
CIIOCOOH JleueHMs 3abojieBaHUA MM PacCTpOMCTBa, CBA3AHHOTO C Pim-
KMHa30M Yy MHOWMBUIA (HanpuMep, nauMeHTa) , IIyTeM BBeIOEHUHA
VHIVUBULY, HYXTanlmeMy C S B TaKoM JleueHun, TepaleBTUUECKHU
20deKTUMBHOTO KOJMUECTBA MM HOO3H coenuHeHUa GopMyJiel (I) MM eTo
JBoTOo BapMaHTa pealu3aluu, WM GapMalleBTUUYeCKOM KOMIIO3ULIUNA.
Hacrosamee wm300peTeHMe TaKXe OpenjlaraeT coelIVMHeHMe QopMyJisl (1)
uWiM ero JioboM  BapMaHT — pealu3alluu, i  bapMalleBTUUECKYIO
KOMIIO3ZUIIMI IJIS MCHOJB30BaHMA IHOpM JieueHMM 3abojieBaHUA WU
paccTpoMcTBa, CBA3aHHOTO ¢ Pim-kxmuHazoi. Takxke IOpeljlaraeTcs
IpUMeHeHue COoeIMHeHusa o¢opMyJiel  (I) wmim  ero Jmoboro BapuaHTa
peanmmuzauuM, wWIM OGapMaleBTUUeCKOM KOMIO3UUIMKM OJIS M3TOTOBJIEHUS
JIeKapCTBEHHOTO openapaTa s JledueHusa 3aboJleBaHMUAa NI
paccTpoMcTBa, CBA3aHHOTO C Pim-KMHaszoOM.

BaboJjieBaHMe, CBA3aHHOe C PIim-KMHa30M, MOXeT BKJIOUATH JoOOe
3aboJIeRaHMe, PacCCTPOMCTRBO MJIM [IAaTOJIOTMUECKOE COCTOSHMEe, KOTOopoe
IpAMO WMJIM KOCBEHHO CBS3aHO C B»BKCIpeccHely MM aKTMBHOCTB Pim-
KMHAa3L, BKJIOUAS CBEPXSDKCIPECCHID W/UIM aHOMAaJIbHYK aKTMBHOCTD.
YPOBHM  aHOMAJILHOM  aKTMBHOCTM  MOXHO  OIpenesiuTh, CpaBHUBAaA
YPOBEHb aKTUBHOCTM B HeNOPaXeHHOM, 3I0POBOM TKaHM MJIM KJIeTKax C
YPOBHEM aKTUBHOCTM B IOPaXeHHHX KJeTKax. 3adojieBaHMe, CBA3aHHOE
c Pim-xmHa30M, MOXeT BKJIOUATL Joboe 3abojieBaHMe, pPacCCTPOMCTBO
WM [IaTOJIOTMUECKOe COCTOSHMe, KOTOopoe MOXHO IMIpPedoTBPaTHUTh,
VIYUNUTE, MWHIUOMPOBATL WMJIM BHJIEUMTL, M3MeHSS AaKTMBHOCTL Pim-
KMHa?3H . B HeKOTOPHIX BapraHTax peanuzaumu n300peTeHns
3aboJjieBaHue XapaKTepusyeTcHd aHoMaJIbHOM AKTUMBHOCTBIO W
SKCHOpeccruel (HalpuMep, CBepxXBKCOpeccuel) omHou wuiau ©doJjee Piml,
Pim2 wm Pim3. B HeKOTOPHX BapMaHTax peajlu3aluM MN300peTeHUus
3aboJyleBaHMe xapaKTepusyeTcd MyTaHTHHMM Piml, Pim2 wu Pim3.
3abojieraHMe, CBA3aHHOe C Pim-KMHa30M, TakKXe MOXET OTHOCUTBCH K
JoboMy 3abojleBaHMD, PaCCTPOMCTBY MM HaTOJIOTMUECKOMY COCTOSHUI,
B KOTOPOM WM3MEHEHMEe DKCIPEeCCUM WM aKTMBHOCTM OIOHOM WM ©OoJiee

Pim-krHa3 MIPUHOCUT II0JIL3Y.
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BabojieBaHmu4g, CBA3aHHbIE o} Pim-xmHas3011, KOTOPHE MOXHO
JIEUUTL, MCIOJIE3YS COeIVMHEeHMSa M300peTeHMsa, BKJInYalnT pak, B
YaCTHOCTM THMIH paka, I[IPM KOTOPHX AaKTUBUPYITCS Pim-KMHa3H WA
OHKOTeH, HanpuMep Myc wmiam BCL2. 3aboJjileBaHuUA, CBA3aHHEHE C Pim-
KMHa30M, BRJIOUAT COJMUIHHE OIIYXOJM, HalpuMep pPpak IpelcTaTelJIbHOM
XKeJle3H, pak TOJICTOM KMIIKM, pak IIMIeBona, pakK SHIOMEeTPpMs, pak
AMYHUKOB, PakK MaTKM, pakK IIOUKM, pakK IIeueHM, pak II0IXeJIyIOUHOM
XeJle3e, pPak XeJylka, pakK MOJIOUHOM XeJle3H, pakK JeI'Koro, pak
TOJIOBH WMJIM IeM, pak MUTOBUIOHOM XeJie3H, IJnobJacToMy, CapkKoMy,
pak MOUeBOTO IIy3Hpd ¥ T.O. 3adojeBaHMsa, CBA3aHHHe C Pim-
KMHa30M, TaKxXe BKJOUAT I'eMaTOJIOTMUECKUM pak, HalpuMep JMUMMOOMY,
JIeMKo3, Takue KaK OCTpbel JuMOodjacTHEM Jevkos (OJUJI), OCTpPHM
MUeJIoOJIacTHHM Jielko3 (OMJI), XPOHMUEeCKUM JIMMOOLMTAPHLE JIeMKOoS3
(XJIJT) , XPOHUUECKUM MMEJIOJIEMKO 3 (XMJT) , omnddy3Has B-
KpyHHOKJIeTOoUHasa Jumboma (IBKII), JduMmpoMa M3 KIESTOK MAaHTUMHOMN
30HH, HEXOIKKMHCKA S JIMMpoMa (BRJIOUA A PELUUOUBUPYIOIY
HEXOINXKMHCKYK JIMMOOMY, PedpakKTepHYK HeXOIXKKVMHCKYKD JIMMOOMY U
[IOBTOPHYK QOJUIMKYJIAPHYKR HEXOMXKMHCKYKD JIMMOOMY ), JIMMOOMY XOIKKMHA
VI MHOXECTBEHHYI MUEJIOMY .

3aboJjieraHusd, CBA3aHHHE c Pim-xuHaz0M1, KOTOPHE  MOXHO
JIEUUTE, UCIIOJIb3Y A COoeOMHeHusa  U300peTeHusd, TakKXe  BKJIOUAKT
MMeJIONpoJIMdepaTUBHEE 3aboJjieraHm, TaxKue KakK UCTUHHAAI
noguumuTeMus (MII), cymecTBeHHBM TpomboumToszs (CT), XPOHUUECKUN
MUEJIOJIEMKO 3 (XMJT) u TOMY nonotHoe. MuesionposmnbpepaTUBHOE
3aboJjieBaHMe MOXeT IPeOCTaBJIATL codoM MueJodmudpos3, TaKoM Kak
[IePBUUHLIM MUeJIOOUBPO 3 (IIMO) , MHeJIoPUBpo s c MUEeJIOUIHOM
MeTarja3uen (MMM) , IOCT-MUCTUMHHAS HOJIMLUTEMK A/ 3CCeHIMalbHag
TpoMOOLUTEeMUI MUeJIopubposa (nnocT-MII/3T M®), HOOCT-3CCeHlMasbHag
TPOMOBOUUTEMUSA  MUeJIOPUOpO3a (mocT-3T M) WX  TIOCT-MCTUHHAaSA
MNOJIMUUTEMU S MHeJiIopmbpo3a (mocT-UII M) .

BabojieBaHmu4g, CBSA3aHHLIE c Pim-xmHas3011, KOTOPHE MOXHO
JIEUUTE, VICIIOJIb3Y A COEeIMHEHUS COoTJlaCcHO M300peTeHMb, TaKxe
BKJIOU AT VIMMY HHEIE 3aboJieBaHMA, TaxKue KakK ayTOVIMMYHHEE
3aboJieBaHUA. VIMMY HHEIE 3aboJieBaHMUA BKJIOU AT MHOXECTBeHHHM
CKJIepO3, PEBMATOUOHEI  apTPUT, aJJIepIruo, IMIIEBYID  aJlJIepIuio,

acTrTMmy, BOJIYAaHKY, BOCIIaJIMTeJIE HEIE 3aboJyieraHmnd KMIMIedYHNMKa n
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SI3BEHHEM KOJIUT.

BaboJjieraHud, CBA3aHHHEE C Pim-xuHaszo0M, KOTOPEE  MOXHO
JIeUUTE, UCIIOJIb3Y A COenoMHEeHud COIJIaCHO  M300peTeHUuD, TaKxe
BKJIOUAIOT aTepOoCKJIepOos3.

CoeIMHeHMA M300peTeHMAd TakXe MOI'YT MCIOJB30BaThLCA IJI4
VMHIMOMPOBAHMA IIaTOJIOTMUECKUX I[IPOLleCCOB, B KOTOPHE BOBJIEUEHA
Pim-kuHaz3a, BKJOUAd aHTMOTeHe3 M MeTacTasMpoBaHMUEe OIyXoJieM.

BciencTBue TOTO dakTa, UYTO Pim-KMHasza peryaupyeTcsa IOIyTeM
JAK/STAT, COeIVHEeHNA n3obperTeHmA 20beKTUBHE npu JIeUeHUN
3abojieBaHMM, MOJIS KOTOPHX I[IOJIB3Y IMIPMHOCUT U3IMeHeHMe Iepellauu
curHana JAK/STAT. TakuMm o6pas3oM, OpyrMe 3abo0JIeBaHus, KOTOpPHE
MOXHO  JIEUUTH, VCIIOJIb3Y A COeOMHEHUda  M300peTeHusd, BKJIOYAOT
BoJjiesH:s KpoHa, CHHIPOM pPa3OpaXeHHOTO KUIIEUHMKa, [IaHKpeaTUT,
IVMBEepPTUKYJIe3, O0a3enoBy OOJIe3HL, KOBEHUJILHHM PeBMaTOUOHEM apTpPUT,
OCTEeOoapTPUT, ICcopuaTruueCKUM apTpuUT, AHKMJIO 3UP YOI
CIIOHIOIMJIOAPTPUT, MMACTEHUD IpaBuUc, BACKYJIUT, ay TOVIMMY HHEIM
TUPEOUIUT, IepMaTUT, IICcopHas, CKIEepOoIepMMK, CHCTEMHEM CKJIEPOS3,
BUTUIIUTO, PeakuMn  «TpaHCIJaHTaT OIPOTUE  XO34AMHa», CHMHIOIPOM
MlerpeHa, IJIOMEPYJIOHeOpUT M caxapHeM Ouaber (I Tuna).

[TojarawT, d4TO coemuHeHMA OopMyJiel (1) MM Mx JIIOOBHE BapMaHTEH
peanM3alMy MOTYT oOO0JlaZaThk YIOOBJETBOPUTEJILHEM (apMaKoJIOTNUeCKMM
opodmiieM ¥ TEePCHeKTUBHEIMKM OMOobapMalleBTUUECKMMM  CBOMCTEaMH,
TaK/MU Kak TOKCHUKOJIOTHUYUE CKUN npoduis, MeTaBboJmM3M u
bapMakoOKMHEeTMUECKME CBOMCTBAa, PacTBOPMMOCTL U IIPOHUIIAEMOCTE.
[IoHATHO, UYTO OIpenejyieHre COOTBeTCTBYIMX OModapMalleBTUUEeCKUX
CBOVMCTB HaxXOOMTCH B paMKax 3HaHUM clIelMaJrcTa B ITaHHOM objacTwu,
HalpMyMep, oOlIpenejieHMe IMUTOTOKCUYUHOCTM B KJeTkax HEK-293 wau
MHIUOUPOBaHUE hERG KaJneBoT O kaHaJa njida oInpenejyieHnAa

IIOTEeHIMAJIEHOM TOKCUUHOCTH.

TepMMHH LKVIHOMBIWIO» JIn «I1auvieHT>», VICIIOJIE 3y eEMEIE
B3aMMO3aMeHAeMO, OTHOCATCHA K JIBoMy KMBOTHOMY , BRJIKYUaA
MJIEKOIINTanm1X, IIpenoriouyTrTeJIEHO K MBEINIaM, KPpECaM, IPYyIT'VIM

I'PEISYHaM, KpPOJIMKaM, cobakaM, KoOTamM, CBUHLSAM, KPYIIHOMY pOoraToMy
CKOTYy, OBLliaM, JiclaIAaAM WJIM IIpMMaTaM HauboJiee InpeoliodyTrnTeJIEHO —
K JIIOOAM.

@paga «TepalleBTUYECKU 9@@@KTMBHO€ KROJIMYeCTBO» OTHOCUTCA K
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KOJIMYeCTBY AaKTVMBHOI'O COeIMHEeHMA VIJIN @apmaueBTquCKoro areHTa,
KOTOpOEe BEISHEBAET BMOJIOTUYECKUM WIIN Me,JII/ILU/IHCKI/HZ OTKJIMK B TKaHNI,
OopTraHM3Me, XVMBOTHOM, VMHIOVBYIOEC WJIN geJIoBeKe, Heo@XOHMMbIﬁ
HCccJlenoBaTesiin, BeTepMHapy, Bpauy WIM IPpYTOMYy KJIMHUIIUCTY .

TepMUH «JIedeHue» OTHOCUTCA K OIOHOMy wmiIu O6oJjee wu3: (1)
MHTUOMpPOBaHre 3aboJieBaHMsa; HalpuMep, HHIUOMpoBaHUe 3aboJjieBaHMUA,
ITaTOJIOTMYUEeCKOI'O COCTOAHMA WJIIU paCCTpOIZCTBa Y UMHIUBWIOA, KOTOprTZ
omylraeT WJIn IOJeMOHCTpHpPYyeT ITaTOJIOT VIO WJIn CVIMIITOMATOJIOI'VIO

3aboJiIeRaHMsa, INaTOJIOTUUECKOTO COCTOSHUA WU paCCTpOIZCTBa (T.e.

npekpaleHue OaJibHeMlmero Pa3BUTUSA IaToJIOTUN n/nnm
CUMIITOMaTOJIOTUN) ; u (2) ocnabJjieHue  3aboJieBaHMA;  HallpuUMEep,
oclnabJyeHue 3aboJIeBaHUA, IaToJOTUUECKOTO COCTOAHUSA W

paccTpoMcTBa Y MHIOMBMIA, KOTOPHM OWylaeT WMIM OeMOHCTpUPpYeT
IaToJIOTHI  WMJIM  CUMIITOMATOJIOTHE  3aboJIeBaHMA, IaToOJIOTUYECKOTO
COCTOAHMSA WJIM paccTpoMcTBa (T.e. oBpaTHOe pasBUTHE IaTOJIOTUM
n/mniam CUMIITOMaTOJIOTUN) , Takoe Kak yMeHbIIeHne TSXKECTHU
3aboJjieRaHMsA. B OIOHOM BapMaHTe pealiM3alluM WM300pPEeTeHUd JIeUeHue
BKJIOUAET npeloTBpalleHre W CHIXeHHue pUcCKa PasBUTUL
3aboJieBaHUA; HalpuMep, npenoTBpalleHre W CHWXEHMVE  PUCKa
pPasBUTUA 3aboJieBaHusd, IaToJIOTUUEeCKOT O COCTOSHUSA W
paccTpoMcTBa Yy MHAOMBUOA, KOTOPHEM MOXeT OHBTL IIPEeIpacIloJIOXKEeH K
3aboJIeBaHMIo, IaTOJIOTUMUECKOMY COCTOSHMIO MJIM PacCTPOMCTBY, HO elle
IoKa He omymaeT VI He OIeMOHCTPpUPYyeT IaToJIOTHMIO 7R
CUMIITOMATOJIOTHMI 3aboJieBaHUA.

KoMOMHUPOBAHHEE Tepallnu

Ha pocT u BEDKMBAEMOCTb KJIETOK paka MOTYT BJIVATH
MHOTOUMCJIEHHEIE CHUTHAJIbHHE OyTM. TakuM ofBpa3oM, 50QPeKTUBHEM
aBJgeTcd O0OBeIVMHeHMEe  pPasJIMUHEIX MHIMOMTOPOB  KMHAas, KOTOPHE
M3MEeHSIT aKTMBHOCTL PasInUYHEX KMHas3, oJis JleueHuns TaKUX
IIaTOJIOTMUECKUX  COCTOSHUM. HanenmBaHme Ha  0OoJiee UeM  OIMH
CUTHAJILHEM IIyThH (MM 0oJjlee uYueM OIHY OMOJIOTMUECKYID MOJIEKYILY,
BOBJIEUEHHYIO B OaHHBM CUTHAaJILHEM IyTh) MOXeT YMeHBIAaTh
BEPOATHOCTB BOB3HUKHOBEHUSA YCTOMUMBOCTHU K JIEKapCTBEHHOMY
CPpeICTBY B KJIETOUHOM [MNONYJIALUUU U/MUIM YMEeHBIAT: TOKCUUHOCTL
JIeUeHUsd .

COOTBETCTBEHHO, MHI‘M@MTOpBI Pim 110 HacCcToAdeMy MBO@peTeHMIO
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MOTYT MCIOJIE30BATHECA B COUeTaHUM C OIOHMM WM O0oJiee OpyI'MMU
MHTUOMTOPpaMM KMHABH IJIA JeueHMa 3abdojieBaHMM, TakKMxX KaK pak, Ha
KOTOpPHE BJIMAIT MHOT QUM CJIEHHEIE CUT'HAJILHEIE yTH. Hanpuwmep,
COeOVHEHUA M300peTeHusa MOXHO OO0BeOIMHATL C OOHMM wWiIu 0OoJjiee

MHTUOMTOpaMM CJeOylmMx KuHa3 OJ4 JiedeHusa paka: Aktl, Aktz,

Akt3, TGF-BR, PKA, PKG, PKC, CaM-kMHa3a, KuHaza dochopmiast,
MEKK, ERK, MAPK, mTOR, EGFR, HER2, HER3, HER4, INS-R, IGF-1R,
IR-R, PDGFaR, PDGFBR, CSFIR, KIT, FLK-II, KDR/FLK-1, FLK-4,
flt-1, FGFR1, FGFR2, FGFR3, FGFR4, c-Met, Ron, Sea, TRKA, TRKB,
TRKC, FLT3, VEGFR/F1t2, Flt4, EphAl, EphA2, EphA3, EphB2,
EphB4, Tie2, Src, Fyn, Lck, Fgr, Btk, Fak, SYK, FRK, JAK, ABIL,
ALK m B-Raf. HOIIOJIHUTEJILHO MHTUOMTOPH Pim 110 HaCcToOdleMy
N300pPEeTEHNK MOXHO OOBEOUMHATE C MHIMOMTOpaMM KMHAa3, CBA3AHHEMU C
CHUTHaJIbHEIM I0yTeM PIK3/Akt/mTOR, TakuMM KaK MWHTUOUTOPH KMHA3
PI3K, Akt (B uwacTthHocTm Aktl, Akt2 m Akt3) m mTOR.

VHTHOMTOPH Pim 1o HaCcToAlleMy N300peTEeHND MOTYT
OOIOJIHUTEJILHO MCIOJIB30BATECA B COUETaHMM C JIPYIMMU CIIocoBaMu
JledeHMsa paka, HalpuMep XUMMOTepalMey, OOJIydeHUEeM WU XUPYPIUEN.
CoeIMHeHMA MOXHO BBOIOMTL B COUeTaHMM C OOHMM MWK 0DoJiee
IIPOTUBOPaKOBEMU JIEKapCTBEeHHEMU cpeIncTBaMm, TaKMMM Kak

XVMroTepalileBTUYeCKH1e I1IpellapaTH. [TpuMepsl XVMMHOTepalleBTUYEe CKUMX

IIpeliapaToB BKJIIOY AT Jodon nus cJyleymommnx : a6apeﬂMKc,
aJIbIOeCcJIeVMKUH, ajeMTy3yMab, aJIMTPeTMHOMH, aJIJIOIIYPMHOJI,
aJiTpeTaMMH, aHacTpoO30JI, TPEXOKUCH MBIIB AKAa, acliaparmHasa,

az’alMTUIONH, HeBaum3yMabd, OeKkcapoTeH, BJIeOMUILIMH, BopTe3zoMuUb,
fopTe3zoMub, oycyJibdaH BHYTPUBEHHO, OycyJbdaH nepopajbHo,
KaJllyCTepoH, KaleluTadbuH, KapbOoljaTMH, KapMyCcTWMH, LeTykKcumao,
XJopamMOyumiI, UUCIJIaATUH, KIaIpubuH, KJIodpapadbmH, uUMUKIoGochamMmn,
umnTapabuH, nakapbasuH, OaKTUMHOMMIIVH, naJlb TeNapuH HaTpUH,
nas3aTuHuo, OayHOPYyOULIVH, neumuTaduH, OeHUJIeMKUH, IeHUJIeMKUH
OINPTUTOKC, OeKcpasoKCaH, ooleTakces, IOKCOPYOUIIVH,
OPOMOCTAHOJIOHa TIIPONIMOHAT, DHBKyJImusyMad, »HSOUMpyOrLMH, SPJIOTHMHUO,
3CTpaMyCTMH, 53Tolo3una ¢ochaT, STOIO3MUI, BKCeMecTaH, O(eHTaHuJa
umMTparT, burpacTuM, GJIIOKCYypPUIONH, baynapaduH, bTopypaumi,

byJIBECTPAHT, reduHUTUO, reMumTadnH, reMTy3yMad O30T'aMUIIVH,
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ro3epejiMHa alleTaT, IHMCTPpeJMHa alleTaT, ubpuryMoMad TUYKCeTaH,
nnapyonumH wunoochamMmn, MMaTHHMOaA Me3ujaT, MHTepbepoH aJjibda-2a,
VPVHOTEKAaH, JaraTmHmnba ouTo3uiaT, JIeHaJIMOooOMNI, JIeTPO30JI,
JIEMKOBOPMH, JeuNpoJMuaa alleTaT, JeBaMM30J, JIOMyCTMH, XJIOPMEeTHUH,
MeTrecTpoJa auerTar, MeJibaiiaH, MepKalTOoIIypUH, MeTOoTpeKcarT,
MeTOoKcaJjleH, MuToMMIuMH C, MUTOTaH, MUTOKCAHTPOH, HaHIOPOJIOHA
beHMJIMponmMoHaT, HeJlapabuH, HObeTyMOMab, OKCaJIMILJIaTUH,
nakJmMTakce, naMmMaopoHaT, naHuTymymatd, msracraprasa,
I3TdMITpacTrM, IIeMeTpekcell OUMHaTPpMa, I[IeHTOCTaTMH, IunodpomaH,
[JIMKaMULIMH, OpokapbasmuH, XMHaAKpMH, pacbypukasza, pPUTyKcumad,

PYKCOIUTUHUO, copadeHUd, CTPENTO30LMH, CYHUTHUHMO, CYHUTUHUOA

MajiearT, TaMOKCUQeH, TeMO30JIOMII, TEeHWIIO3UI, TeCTOJIaKTOH,
TaJIMIOMUI, TUOTYaHUH, THOTerIa, TOImoTeKaH, TopeMndeH,
TO3UTYMOMAO, TpacTy3yMa, TPEeTHMHOUH, ypaumi MyCTapm,

BaJIpyOUIIMH, BMHOJACTUH, BUHKPUCTUH, BUHOPeJIOMH, BOPMHOCTAT WU
30JIeIPOHAaT.

MHTUOUTOPH Pim 1o HacToAmeMy n3006peTeHno MOTYT
OOIMOJIHUTEJIbHO MCIOJIB30BATLCA B COUEeTaHMM C OOHMM wiIu ©BoJee
IIPOTUBOBOCIIAJIUTEJIL HEIMI areHTaMu, cTepoulaMu,
VMMyHOOelnpecCcaHTaM WJIM JIeKapCTBEeHHHMY CpPelcTBaMM Ha OCHOBE
aHTUTEJ.

Korma mnaumeHTy BBOOAT OoJjlee uYeM OOMH OdapMalleBTHUUECKUN
areHT, WX MOXHO BBOIMTL OIHOBPEMEHHO, IIOCJIeINOBaTEeJIbHO WM B
coueTaHuM (HamopuMep, OJjs Oojlee UeM OBYX al'eéHTOB) .

IV. IlpemapaTH, TOTOBHE JIeKAPCTBEHHEE OGOPMH ¥ BBeIeHUE

Korpma coeOuMHeHUSA n300peTeHnd MCIIOJIE 3YIOTC A Kak
bapMalleBTUUECKUE npenapaTH], X MOXHO BBOINTDH B dopme
bapMalleBTUUECKOMN KOMITIO 3UILIUMA . TaxkmM obpasoM, HacTodlee

nz0fpeTeHre IpemjlaraeT KOMIO3MLMM, COCTOAMNMUE U3 COeOVHEHUSI
bopmysier (1), miIM ero (QapMaleBTUUECKM I[IPMeMJIEMOM COJIM, WJIM eTo
JoBoT 0 BapraHTa peanmzanmum un 1o MeHBIIen Mepe OOHOTO
bapMalleBTHMUECKM [IPMEMIIEMOT'O HOCUTEJS. OTM  KOMIIOSULNWM  MOXHO
IOJIYUMTE IIPM IIOMOIM CIOCOBOB, XOPOWO M3BECTHEX B 00JIaCTU
bapmMaumy, M MOXHO BBOIOMTE Pa3JIMUHBEIMKM CIIocof®amy, B 3aBUCHUMOCTU
OT TOTO, HeoOXOIMMO MECTHOE WJIM CUCTeMHOe JieueHre, M OT

objlacTu, IoOBepraeMOM JieueHUI. BBeleHMe MOXeT OHTL MECTHHM (B
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TOM UMCJIe TpaHcIepMalJlbHEM, SOUIepPMaJIbHEM, UYepes IJlas “ B
CIM3UCTHE  OOOJIOUKH, BKJIOUAA MHTpaHaszaJIbHY, Bar'MHaAJILHYKD U
PeKTaJIbHyK IOOCTAaBKY), IIYJIBMOHAaJIbHBEM (HaAIpMMep, I[OIYTeM MHIaJlalun
MM MHCYOQIAUMM [IOPOMKOB MJIM aspo30Jie¥, B UYaCTHOCTM C IIOMOIBIO
PacCHOBUIMTEJISA; MHTpaTpaxeallbHEM WM MHTPaHa3aJIbHEM) , IepopallbHBM
VI napeHTepaJibHEM. [TapeHTepaJibHOE BBeIeHUE BKJIIOUAET
BHYTPMBEHHYID, BHYTpMaAPTEepMaJIbHYD, TMOIOKOXHYID, BHYTPUOPKIMHHYIO,
BHYTPMMHIIEUHYD MHBEKIMID WJIM MHOY3MO; WIM MHTPpaKpaHMaJlbHOE,
HallpMyMep MHTpaTekaJlbHOe MM MHTPaBEeHTPUKYJISAPHOE, BBeIeHNe.
[lapeHTepallbHOEe BBeleHMe MOXeT OCYIEeCTBJIATLCS B BUIe eIUMHUUHON
BOJIIOCHOM HO3H WJIM, HaIpUMep, HeNpPepHBHO C IIOMOMBbI Hepdy3MOHHOTO
Hacoca. dapMalleBTHUUeCKMEe KOMIOBUMIMKM W IIperapaTH OJS MeCTHOTO
IIpMMeHeHMsS MOTYT BKJIKOUYATH TpaHcIOepMaJlbHEE  IJIaCTHPH, Masu,
JIOCBOHH, KpeMH, TeJM, KallK, CYIIO3UTOPUM, CIper, XUOKOCTU U
NOPOWKM. HeOBXOOMMEIMM WMJIM XKeJIaTeJIbHEIMY  ABJIARTCSI TpaOUulMOHHBE
bapMalleBTUUECKME HOCUTEJIH, BOIOHEIE, TIOPOWKOBEHE WM MAaCJISHEE
OCHOBH, 3al'yCTUTEJIM M TOMy I[IOIOOOHOe.

HacTosamee wm300peTeHME Takxe BKJIIOUAET bapMalleBTUUECKUE
KOMIIO3ULMM, KOTOPHE COOepXaT B KauecTBe aKTUBHOT'O KOMIIOHEHTA
COoeIVMHeHMe M300peTeHrda WM €TI0 OdpapMalleBTUUECKM IIpUeMIIeMYyl COJIb
B COUeTaHMM C OIOHMM WM 0OoJiee ¢dapMaleBTUUECKU IIpUeMIIEeMEMA
HOCUTEeNAMM (BCIOMOTAaTeJIbHEMM BeMeCTBaMM) . B HEKOTOPHX BapMaHTax
peajmn3alnmumn nsobpeTeHnd KOMIIO 3ULIUNA IIPUT OOHE 0oJIs MEeCTHOTO
IpMMeHeHN S . IJ1s IPUTOTORJIEHUS KOMIIO 3ULIMM 1o HacToAleMy
n300peTeHnio aKTUMBHHIM KOMIIOHEHT, Kak TIIpaBWUIIoO, CMeNMBAaKnT CO
BCIIOMOTATEJIEHEIM BemeCTBOM, pas30aBJIAKRT BCIOMOTATEJIBHEIM BelleCTBOM
WM BKJIOUAKT B HOCHUTeJIE B OopMe, HaIpMMep, KalCyJe, calle,
OyMaXHOTO IakeTa WIM IPpyToTl'o KoHTelMHepa. Korma BcIoMoTraTeJlbHOe
BEEeCTBO CIIYXUT pasbaBuUTEJIEM, OHO MOXeT OHITH TBEPIHM,
NOJIYTBEPOEM WJIM XKUOKUM BeIleCTBOM, KOTOPOe CIYXUT HAalOJHUTEJIEM,
HOCUTEeJIeEM WM Cpelo¥ IJiSd aKTMBHOTI'O KOMIIOHeHTa. TakKuMmM oB0pas3oM,
KOMIIO3ULIMM MOTYT OHTE B QopMe TabJIeTOK, IMJInJIE,  IIOPOUWKOR,
[acTUJIOK, cale, KpaxXMaJlb HEIX KarcyJi, HacTOEeB, CyCIIeH3UM,
SMYyJIbLCUM, PacTBOPOB, CHPOIOB, akpo3ojiey (TBepOux WM B XKUIKOM
Ccpeznme), Maszey, coIepXammx, HaopuMmep, IOo 10% Macc. akKTMBHOTO

COeIIMHeEHNMA, MATKMX VM TBEPIOHX XeJIaTMHOBEX KarllCyJl, CYIIIIO3NMTOpMEB,
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CTEPUJIBHEIX MHBEKIMOHHEX PAaCTBOPOB WJIM CTEPWUJIBHBEIX YIIaKOBaHHEX
[IOPOIIKORB .

Hois [OJIYUYEeHuU A npernapaToB aKTUMBHOE COeNMHEHNUE MOXHO
pa3MaJlIlBaThk, UYTOOE 00ecCIeuMTh I[IOOXOOANMY pasMep dYacTull, IO
00BeIVMHeHNd C OPpyIMMM KOMIIOHEHTaMM. ECJIM aKTUMBHOEe COeIMHeHMe
IpakKTUUYEeCKM HepacTBOPUMO, €TI0 MOXHO pa3MaJltlBaThb OO IIOJIyUeHUdA
JacTull, pas3MepoM MeHee 200 mem. EciaM akTHMBHOE COeIOMHEeHMEe XOPOoIlo
pacTBoOpgeTCH B BOIE, pasMep JaCTUIL MOXHO pPeryJmupoBaTh
pasMaJibiBaHuEM, UTOOH oBecneunThb IpPaKTUUYEeCKU OIOHOPOIOHOE
pacnpenejieHMe B IIperapaTe, HaOpuMep, okoJio 40 wMem.

CoenmMHeHUA n3obpeTeHmns MOXHO pasMaJlbBaTh, VCIIOJIb3Y A
M3BECTHEE CIOCOBH IIOMOJIa, TakMe KaK MOKPHM IIOMOJI IJIS I[IOJIyUYeHMUS
YJacTHul, C pasMepoM, I[OOXOOAmMM IJ9 QOopMMPOBaHMSA TabJIeTok U
IpernapaToBR IOPYyToTo TUlla. MeJkoM3MeJIbUeHHHEe (B (QOpMe HaHOYaCTMIL)
COEeNMHEHUS n3obpeTeHns MOXHO IoJIyyaThb C VICIIOJIE 30BAHUEM
IpoLleCCoB, M3BECTHEIX B IaHHOM o6JacTH, CM., HallpVMep, WO
2002/000196.

HekoTopre [IPVMEPH MONOX O I AMMX BCIIOMOT'aTeJIbHEIX BEIECTB
BKJIIOU AT JJaKTO3Yy, OeKCTpOo3y, caxaposy, copbur, MaHHUT,
KpaxMaJis, TIyMMmrapabuk, o¢ochaT KaJablMag, aJlIbI'MHATE, Tpal'akaHT,
XeJlaTuH, CUJIMKAT KaJgblUu4d, MUKPOKPHUCTAJIJINUECKYIO LeJJInJIO3Y,
NOJIMBMHWJINIMPPOJIMIOOH, LeJUJIJIO3Y, BOIOY, IIaTOKY UM MeTUJILeJUJIJIO3Y .
[lpennapaTH MOTYT OOINOJIHUTEJIBHO COoIepXaThk CMa3HBakllMe BemecTBa,
Takue Kak TaJlbK, cTeapart MaTHUSA " MMHepaJIbHOe MacJo;
cCMauMBawlMe aTeHTH,; 5BMYJbIUPYKRIME WM CyCIHeHIVpyKllMe aTl'eHTH;
KOHCEPBAHTHL, TakvMe KaK MeTWuJI- W [OPpOIMIAT'MAIPpOKCHUOeH30aT; U
IIONCJacTUTEeJIM WM apoMaTM3aTOopPH. KOMIO3MIMM MW300peTeHMsS MOTYT
OBITH paspaboTaHH Tak, yTo OyIOyT obecrieuMBaTh OrICTPOE,
OJIMTeJIbHOE WM 3aMeIJIEHHOE BEICBODOXIEHMEe aKTMBHOT'O KOMIIOHEHTA
IocJie BBEeIEHMSA IallMeHTY C MCIOJbB30BaHMEM CIOCOOOB, M3BECTHHX B
OaHHOM oBJjlacTu.

B HEKOTOPHIX BapMaHTax peannzalumumn n300peTeHnd
bapmMaleBTUUECKAS KOMIIO3ULIM A COIEpPXUT CUMJIMKATU3MPOBAHHY
MUKPOKPUCTAJJIMUECKYD LeJuioio3y (CMKI) ¥ 1o MeHbIeM Mepe OIHO
COeIVHEeHUE, OIIMCaHHOEe B OaHHOM OOKYMEHTE, VI ero

q_)apMaU,eBTquCKI/I InprneMiIeMyo COJIb . B HeKOTOPEX BapMMaHTax



84

peamm3almy MN300peTeHMd CUIMKaATU3VMPOBaAHHAA MUKPOKPUCTAJIJINUYeCKas
LeJUIJIO3a COLOEePXUT OKOJIO 98% MUKPOKPUCTAJUJIMUECKOM LIeJIJIOJIO3E U
OKOJIO 2% OMOKCHIAa KPEeMHMA IIO Macce.

B HeKOTOpPHX BapMaHTax pealM3aluuu UN300peTeHMI KOMIO3ZULINA
opencraBjgeT coBo¥ KOMIOBMUMIO C IJUTEeJIBHEM BHCBOOOXIEHUEM,
comepxalyio IO MeHbIEeM Mepe OOHO COeOMHeHMe, IpelCTaBJIEeHHOE B
OaHHOM IOKYMeHTe, WM eTro OQapMalleBTUUECKM IIpMeMJIeMYK COJIb M IIO
MeHbIIe Mepe OIMH dapMalleBTHUUECKM [IPpMeMJIeMHlY HOCUTeJb. B
HEeKOTOPHX BapMaHTax pealn3aluuy MU300peTeHMSI KOMIIO3UUUSA COHEPXUT
10 MeHbIeV Mepe OIOHO COelMHeHMe, TIpelcTaBJIeHHOe B IaHHOM
OOKYMEHTe, WM eT0o dapMalleBTHUUECKM IpUeMIIeMyl COJIb M II0 MeHbIen
Mepe ONVH KOMIIOHEHT, BHIOpaHHHM ns MUKPOKPUCTAJIIIMUECKON
LEeJUJI0JIO3E, MOHOTHUIOpaTa JaKTO3E, IMIPOKCUIIPOIUIIME TUIILIEJIIIOJIO3E U
[IOJIMATUIIEHOKCHKIA. B HEeKOTOPHX BapMaHTax pealin3aluM M300peTeHUd
KOMIIOBULMA COOEPXUT 1o MeHbIIen Mepe OHO COoenMHEeHUe,
opencraBJieHHOe B IOAaHHOM [IOKYMEeHTe, WIM el'o QapMaleBTUUYeCKU
IpUMEMIIEMYK COJIb UM MUKPOKPUCTAJUIMUECKYKR LeJJIoJIo3y, MOHOTUOPAT
JIAKTO3H ¥ TIUOPOKCUIIPONUIIME TUIILEJIJIIIO3Y . B HEeKOTOPHX BapMaHTax
peanmMzaluuM U300peTeHMa KOMIO3MUIMA CONEPXUT II0 MeHBIIeM Mepe OOHO
COoeOVMHEHUe, npencTaBJIEHHOE B IOaHHOM IOOKYMEHTE, Wi ero
bapMalleBTUUECKHU [IpUeMIIEMYIO COJIb " MUKPOKPUCTAJIJINYECKYIO
LeJUIoJIo3y, MOHOIMAPAaT JAaKTO3H M I[IOJIMSTUIIEHOKCUI. B HEKOTOPEHX
BapMaHTax pealu3aluum  U300peTeHusd KOMIIOBULMA  HOOIOJIHUTEJIBEHO
COOEPXUT CTeapaT MaT'HUMA WIM IOMOKCUI KpeMHMs. B HEeKOTOPHX
BapMaHTax pealmM3alur M300peTeHUd MUKPOKPpUCTAaJIJIMUYecKad LeJJiojo3a
nopencTaBJjsgeT codor Avicel PH102™, B HeKOTOPHIX BapMaHTax
peasiMzaluM M300peTeHMs MOHOIMIPAT JaKTO3H [IpelcTaBiigseT cobout
Fast-flo 316™. B HeKOTOPHX BapMaHTax pealu3aluy M300peTeHUs
TUOPOKCUIIPONIMUIIME TUJILLEJIIIIIIO 38 IpeIcTaBJIgeT cobon
TUOPOKCUNIPONIMIIME TUJILeJIIJIo3Y 2208 K4M (Hanpmmep, Methocel K4 M
Premier™) n/Uim TUIPOKCUIIPOINUIIME TUJILEJIIIINIIO 3Y 2208 K100LV
(HanpuMep, Methocel KOOLV™)., B HeKOTOPHX BapMaHTax peajin3aluu
n300peTeHNs I[IOJIMBTUIIEHOKCUL I[IPEeICTaBJigeT COOOM I[IOJMU3TUIIEHOKCUI
WSR 1105 (manpmmep, Polyox WSR 1105™) .

B HeKOTOpPHX BapMaHTax pealn3aluyr M300peTeHMA OJIA [IOJIYUYEeHUMA

KOMIIOB3ULUM MCIOJIbE3yeTCd CIOoCo0 BJIAXXKHOM T'PaHyJIAINNM . B HEeKOTOPHEIX
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BapMaHTax pealmMszaluu u3o0dpeTeHUda OJ4 I[OJYUEeHMS  KOMIIO3UIINMA
VCIIOJIb3YeTCad CIoco0 CyxXo¥W T'paHyJIaLuuu.

KoMmmosuiium MOTYT OHTbL pa3pabdoTaHEl B BUIe IO3UPOBAHHOM
JIeKapCTBeHHOM GOpPMEl, MIpMUeM KaXOad Io3a COOEPXMT OT OKOJIO 5 1o
okoJgio 1000 mMr (1 1), Kak OpaBuJO, OT okojo 100 mMr mo okxoJjio 500
MI' AaKTMBHOT'O KOMIIOHEHTa. B HEeKOTOPHX BapMaHTax peajJu3aluu
n300peTeHrsa KaxDasd HDo3a COoIepXuT okojio 10 MI' aKTHMBHOTIO
KOMIIOHEHTa. B HEeKOTOPHX BapMaHTax pealu3aluy M300peTeHMS Kaxmas
oo3a ComepXuT OokoJIo 50 MI' akTUMBHOT'O KOMIIOHEHTa. B HEKOTOPHIX
BapMaHTax pealM3alluM U300peTeHMsa KaxXIasd Oo3a COOEPXMUT OKOJIO 25
MI' AaKTMBHOT'O KOMIIOHeHTa. TepMMH <«IO3UPOBaHHHE JeKapCTBeHHLe
GOPMED» OTHOCUTCSA K OQOUBUUECKM IMCKPEeTHHM eIMHMIIaM, IPUIOIHHEM B
KaueCTBe pPas30BHX IOO3UPOBOK IJ4 JIoOed U OPYITMX MISKOIUTAMIUX,
opuyeM KaxIasg »Oo03a COIepPXMT 3apaHee  3alaHHOEe  KOJUMUYECTBO
aKTMBHOTO BelecTBa, PacCuMTaHHOe Tak, UYTOOH OHO I[IPOM3BOIMIIO
XeJlaeMEl — TepaleBTUUeckuyd »0dekT, B COoUeTaHMM C [ODOOXOOAMYM
bapMalleBTUMUECKMM BCIIOMOTAaTEJIbHEM BEMEeCTBOM.

KOMIIOHEHTH, MCHOJIb3YyeMBle IJIA I[oJyuyeHUsa dapMalleBTUUEeCKUX
KOMIIOBUILIMM, MMET BECOKYID UMCTOTY M IIPpaKTUUeCKM CBOOOIHH OT
IIOTEeHUMAaJIbHO  OIIaCHHX I[IpUMEeCeN (HanpuMep, IO MEeHBbIEeN Mepe
CTelleHb UYMCTOTH MOJIS [IMIEBHX IIPOIYKTOB, KakK IIPaBMUJIO, IO MeHbLIeM
Mepe aHaJIUTHUUEeCKY CTeleHb UMCTOTH, a B OCHOBHOM IIO MeHbIeu
Mepe dapMalleBTHUUECKYID CcTelleHb UYMCTOTH). B  UYacTHOCTH, OJIs
noTpedyleHUs JIOObMM KOMIIO3UIUMIO IMIPEeONOUTUTEJILHO IIPOU3BOOAT WJIM
pazpadaTHBAaT COIJIACHO CcTaHmapTaM Hajexamey IIPpOoM3BOICTBEHHOM
IPaKTUKM, Kak olIpeleJleHO B COOTBETCTBYNIMX HOpMax YIPaBJIEHUS IIO
CaHUTapHOMY HaI30py 3a KauecTBOM IUIEBEIX IPOOYKTOB u
MenouKaMeHToB CIIA. HanpuMmep, OPUTOOHHE OpeldapaTe MOTYT OHTH
CTEPUJILHEIMU W/WJIM B SHAUMTEJLHOM CTEeleHM M30TOHMUHEMU W1/UIIU
HaxXoOUTLCH B TIOJIHOM COOTBETCTBUU C HOpPMaMIM Hannexamen
IPOMBBOACTBEHHOM IMNPaKTUKM YINpaBJIeHMA I[IO0 CaHMTapHOMY HaO30py 3a
KaueCTBOM IIMIMEBHX NIPOOYKTOB M MeIMkaMeHToOB CIIA.

AKTHMBHOe coeIVHeHMe MoxeT OhTb 520PekKTMBHO B MUMPOKOM
MHTepBale IOO3UPOBOK, u ero, Kak opaBuiio, BBOIOAT B
TepaleBTUUECKM 5SO0OPeKTMBHOM KoJuuecTBe. OOHakKO IIOHATHO, UTO

KOJIMYeCTBO COoelIlMHeHN A, KOTOpOe (]_)aKTI/IL_TeCKT/[ BBOINTCAHA, OOBIUHO
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OTIpelelIseTCs BpadoM B COOTBETCTBUMA C VIMEIVMMC S
oBCcTOoATEJIECTBAMHA, B TOM UMCJIe IaTOJIOTMUECKUMM  COCTOSHUEM,
KOTOpoOEe rnogpepraeTcsd JIeUEeHMI, BHIOpPaHHBEM Iy TeM BBEeIEeHUS,
KOHKPETHEM BBOIMMEIM COeIMHEeHMEM, BO3pacToOM, BeCOM U OTKJIMKOM
KOHKPEeTHOT'O IalMueHTa, TIKeCTBIO CUMMIITOMOB IallMeHTa U TOMY
IIONOOHEM.

TepaneBTHUUYECKASA OO3UPOBKA coeIMHeHus 1o HacToAmeMy
n300peTeHnin MOXeT BapbUMPOBATBCA B COOTBETCTBUMM C, HalpMuMep,
KOHKPETHOM 1LeJiblo, OJIa KOTOPOW OCYMeCTBJIAeTCS JeueHre, CIoCoOoM
BBEeOEeHUSA COenMHEeHUs, COCTOSHUEM 300POBEL A u 3aboJieBaHMEM
naluMeHTa M 3aKJIUYeHMeM Jiedamero Bpada. [HoJd WIM KOHIEeHTpalusd
coeIuMHeHMS U300peTeHMS B QapMalleBTUUESCKOM KOMIIOBUINM MOXET
BapbUPOBATECHA B 3aBUCUMMOCTM OT pdoa OGakKToOpoB, B TOM UMCIE
OO3UPOBKM, XUMUUECKUX XapaKTepUCTHUK (HalpuMep, ImMIpo@oOHOCTHL) U
crmocofba  BBeIOeHUA. Hampumep, cCoelIMHeHMA  M300peTeHrSd  MOTYT
HaxXOIUTLCH B BOIOHOM OUBUOTIOTUUECKOM OybepHOM pacTBoOpe,
comepxameM oT okoJgo 0,1 mo oxkojgo 10% (Macca kK obOBpeMy)
COEeNMHEHMS IJIA I[IapeHTepalJIbHOT'O BBEIOEeHMS. HeKOTOpHEe TUIIMUHEE
OO3H HaxXOoOmATCAd B MHTepBajlax oOT OKoJo 1 MKI'/KI' mo okojo 1 T/Kr
MaCCH Tejla B OeHb. B HEeKOTOPHX BapMaHTax pealiM3aluyr MU300peTeHusd
Io3a HaxXOoOUTCS B MHTepBajle oT okoJjio 0,01 Mr/xr mo okojo 100
MI'/KI' MacCCH TeJjla B HeHb. J[JI03UPOBKAa MOXET 3aBUCEeTh OT TaKUx
IepeMeHHHX, Kak THUII U CTeleHb pas3BUTUA 3abojJieBaHMSA WM
paccTpoicTBa, o0fMee COCTOSAHME 3I0OPOBLA KOHKPETHOTO IalueHTa,
OTHOCUTEJIbHAa4d OroJiornuuecKkas 20OEeKTUBHOCTD BEIOPAHHOT'O
COeIMHEHMSA, COCTaB BCIOMOTATEJIBHEIX BEMeCcTB M CcIoco® BBelIeHUA.
30beKTUBHEHE JO3H MOXHO 3KCTPAlOJIMPOBATE M3 KPUMBHX 3aBUCUMOCTU
«moza-sbderT», IIOJYYEHHHX In Vitro WJIM W3 TECTOBHX MOIEJIbHEX
CUCTEM Ha XWBOTHEIX .

IOJ1g TIOoJydeHMSA TBepIOhX KOMIIO3ULMM, Takux kKak TabJjeTku,
TJIABHHM  aKTUMBHHEM  KOMIIOHEHT CMEMMVBanT c (JapMalleBTHUUYECKVMU
BCIIOMOTATEeJIBHEMM  BEemMeCcTBaMM, UYUTOOH I[OJY4YMTHh IIPeldBapUTeJIbHYI
KOMIIOBULIMIK, COIOepXallyld I'OMOT'€HHYK CMECE COeIVMHEeHUMS HaCTOAIETO
nz3obpereHus. Korma ykKaseBaKwT, UYTO IIpeldBapuTesJibHas KOMIIO3UINUA
TOMOTeHHas, TO IIOHMMAT, UYTO AaKTHMBHEM KOMIIOHEHT, KakK I[IpaBWJIO,

OVCIIEPTIMPOBaH PaBHOMEPHO IIO BCeN KoMIIO3Mumy, TakK YTO €& JIeT'KO
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MOXHO Pa3deJIMTE Ha pPaBHOROOEKTHMBHHE IO3MPOBAaHHEE JIeKapCTBEHHEE
bOPMEL, TakKrMe Kak TabJleTKy, OUIJIM ¥ KaICyJE. 3Ty TBEepOyl
IpenBapUTEJIbHY KOMIIO3MLIMK 3aTeM pa3delIdT Ha OO3UPOBAaHHHE
JleKapCTBeHHEe OQOPMH I[IpelCcTaBJIEHHHX BHIIe TUIIOB, CcolepxXalue OT,
HanpuMep, okojio 0,1 nmo okojsio 1000 MI axkTMBHOT'O KOMIIOHEHTa IIO
HacTodmeMy M300peTeHM.

TabJeTKM WIM OUJIJIM [10 HaACTOAINEMY M300peTeHM MOT'YT OHTH
IIOKPHEITE MJIM  MOOMQUUMPOBAHEL OPYIMM CIOCOOOM IJIA  I[OJIyUYeHUd
JIeKapCTBEeHHOV GopMu, obJjamaiimel IPpeVMymeCTBOM IPOJIOHTMPOBAHHOTO
OeiCTBUSA. Hampumep, TabjleTKa MWMJIM @ OWJIOJIS MOXeT  COOEepXaTh
BHYTPEHHMM KOMIIOHEHT IOBUPOBKM U BHEMHMM KOMIIOHEHT IO3BUPOBKMU,
opuueM IMocJemHuy B QopMe o0OOJIOUKM IOJI4 IIepBoro. JIBa KOMIIOHEeHTa
MOTYT pPas3lelIaTbCSa BHTepaJIbHEM  CJIOEM, KOTOPEM MpensaTCcTBYyeT
Pas3JIOKeHMI0 B XeJlyIKe U IIO3BOJISeT BHYTPeHHeMy KOMIIOHEeHTY BHIMTU B
Heu3MeHHOM BUIOe B IBeHAIUATUIIEPCTHOM KHUIIKEe WMJIM BHCBOOOXKIATLCH
3aMelJIeHHO. [IJIg4 TaKMX DSHTepaJIbHEX CJ0eB MM TOKPHTHUM MOXHO
VICIIOJIE30BATE pPa3JIMUHEE BEOEeCTBa, TakKMe BeleCTBa BRKJIKUAKLT pPALO
[IOJIVIMEPHBIX KUCJIOT WU cMecey  MOJIMMEPHEIX KMCJIOT C TaKVMU
BemecTBaMM, Kak IeJljlak, LUeTUJIOBHM CIOMPT MM alle TMJILEeJJInJI03a .

Xunkue  GopMEl, B COCTaB KOTOPHX MOTYT OHTbH BKJIOUEHE
COeOMHEHUSI WM KOMIIO3MUMM I[1I0 HacToAlleMy M300peTeHUb, oJis
[IepopaljIbHOTO BBEOEeHUS WM IOyTeM MHBEKLUMM  BKJIOUAKT BOIHHE
PacTBOPHI, creumalJIbHO  apoMaTU3UPOBAHHHE  CUPOIIH, BOIHEIE  WJIM
MacCJISSHEIEe CYCIEeH3UMM ¥ apoMaTU3UMPOBAaHHEE DSMYJIBCUM C [IUIIEBHEMU
MacJjlaMM, TaKMMM Kak XJIOIIKOBOE MacJo, Ce3aMOBOe MacJlo, KOKOCOBOe
MacJIO WMJIM apaxMcoBOe  MacJo, a TakXe HacTOM ¥ [OHOOOHHE
bapMalleBTHUUECKME CPenH.

KoMmmosuumumy mOJid MHTAJALUUY WMJIM MHCYQOQIJIALUMM BKJIOUYAKT PacTBOPH
u CYCIIEH3UU B bapMalleBTUYECKHU IpMEMIIEMBIX BOJIHEBIX VI
OpTaHNUYEeCKUX PaCTBOPUTEIIAX WMJIM UX CMECHAIX W IIOPOmKM. XUIKMEe WK
TBEPIOLE KOMIIO3UIIMM MOTYT COIEepXaThk I[IOOXONAmMe QapMalleBTUUeCKN
[IpMEMIIEMEIE BCIIOMOT @ T&JIbHHE BEMEeCTBa, OTIMCaHHHE BEHIIIE . B
HEKOTOPEIX BapuaHTax peajn3aluyu U300peTeHrd KOMIIO3ULIMY BBOIAT
[IEpOPal]IbHO WMJIM B IOHEXATEJIbHEE IIyTM UYepe:s HOC IJIA MEeCTHOI'O WU
cucTeMHOTO 5»ddekTa. KoMriosuumuy  MOXHO  PacCIBUIATEH, UCIIOJIb3Y A

VMHEPTHEIE I'a3H. PacCIbBUIeHHBM pracTBOpP MOXHO BIEXAaThb
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HeloCPpeOCTBEHHO M3 YCTPOMCTBa IOJS PAaCOBJIeHUS, WIM YCTPOMUCTBO
IOJI PAacCHBJIEHMS MOXHO IIPUMCOeOMHMTL K Macke IJIa JMila, KUCIOPOIOHOM
najaTke MM IOHXaTeJIbHOMY allllapaTy C NepUuOOUUYEeCKMM IIOJIOXMUTEJIbHBEM
oaBJieHMeM. PacCTBOPH, CYCIEH3UM MWJIM IIOPOMKOBHE KOMIO3ULIMUM MOXHO
BBOOMTL IIepOopaJIbHO MJM uYepes HOC, MCIOJb3YS YCTPOMCTBAa, KOTOPHE
OOCTAaBJIAKT IIpelapaT COOTBETCTBYKMMM oOOpa30oM.

[IpenapaTe OJIS MECTHOTO IIPUMMEHEeHMS MOT'YT CcoIepXaTh OOMH WMJIU
BoJlee TPaAOIMIMOHHEIX HOCHTeJIelM. B HeKOTOPHX BapMaHTax peasjM3alluu
n300peTeHrss Mal3M MOT'YT cCcoIepXaTb BOIOY M OIMH wWInM 0oJiee
TUOPOOOOHEIX HOCUTeJIeN, BHIOPaHHEX ns, HaopuMmep, XUOKOTO
napaduHa, aJKMJIOBOTO 5OMpa I[IOJUMOKCHUDTHUIIeHa, MIPONWMIeHTJIMKOJIL,
BeJjioro BaszeJIMHa (Vaseline®) (Ba3eJIMHOBOTO  MacJja) u  TOMY
nomo6Horo. HocUTelM O KPpeMoB MOTYT OBTH Ha OCHOBe BOIOH B
coueTaHUM C TJIMLIEPMHOM M OIHMM MIM OoJiee OPYTMMM KOMIIOHEHTaMM,
HallpUMep TJIMIEePUIIMOHOCTEapaToM, [I3T'-1TJIMIepUJIMOHOCTeapaToOM U
HeTUMJICTeapUJIOBEIM CHOMPTOM. I'eJiM MOXHO TIPUTOTOBUTE, MCIOJbL3YH
WU3ONPONMJIOBHM CIOMPT M BOOY, B COUYeTaHMM C IPYTMMMU [IOIXONANUMA
KOMIIOHEeHTaMM1, Kak, HalpuMep, IJIMLIEePpUH, IUIPOKCUDTUILEJJIoIo3a U
TOMYy TIMOHOOOHOe. B HEeKOTOPHX BapMaHTax pealu3aluy Kn300peTeHUd
openapaTe OJIS MEeCTHOTO IMIpMMeHeHMSA coIepXaT II0 MeHBIeM Mepe
okoJjio 0,1, 1o wMeHbmel Mepe okoJo 0,25, 1o MeHbBIIEM Mepe OKOJO
0,5, 1o MeHbBIEM Mepe OKOJIO 1, II0 MeHbIel Mepe OKOJIO 2 WMJIM IO
MeHBIIeM Mepe OKoJIO 5% Macc. coeluHeHUsa u300peTeHMsa. IllpernapaTh
IOJIS MEeCTHOTO IMIpMMeHeHMS MOI'yT OHRTb VYIAaKOBAHH B IIOOXOIANME
TIOOMKM, HaIpMuMep, BMecTMMOCThEI 100 1, KOTOpHEe HeoOA3aTEJIBHO
MOTYT COIepXaTh MHCTPYKIMIO IJIS JedeHMs BHOPaHHOTO CUMIITOMA,
HalpyMep IIcopMraszsa MM OPYTOoTo IIAaTOJOTMUEeCKOTO COCTOSHUSA KOXMU.

KomuecTBO CcoelIMHEeHUSI WM KOMIIO3MIUIMM, BBOIOMMOE IIalMeHTy,
ByoeT BapbUMPOBATLCHA B 3aBUCHMMOCTM OT TOT'O, UYTO BBOIMUTCSH, LeJM
BBeIeHUd, KakK, HalpuMep, OpodMJaKTUKa WMIM Tepalusa, COCTOSHUMA
naumveHTa, crocoba BBeIeHUA u TOMY IOonoBHOTO. s
TepalleBTUUECKUX leJle¥ KOMIIO3MIMI MOXHO BBOIUTL IIallMeHTy, VYXe
uMenmeMy 3abojieBaHMe, B KOJMUECTBE, OOCTATOUHOM IJSA JIeUeHUS WU
IO MeHbIeM Mepe YaCcTUUHOTO ocJablieHrud CHMMITOMOB 3afojieBaHUS WMJIU
ero OCJIOXHEHUN . 30beKTMBHEE IOO3E OyoyT 3aBUCETH oT

I[IaToJIOTMYEeCKOI'O COCTOAHWMA, rnogBepraeMoro JiedeHM, a TakKxe B
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COOTBETCTBMM C 3akKJKOUeHMEM JIeUallel'o Bpada OT TaKux ©QaKTOpPOR,
Kak TSXeCcTbs 3aboJjieBaHUA, BO3pacrT, BeC U 0Omee COCTOSHUE
rlallMeHTa UM ToMy IIomoBOHoe.

Kowmniosuuum, BBOIOVMEIE naumueHTy, MOTYT OBITH B dbopwme
bapMalleBTUUECKMX KOMIIOBMIMM, OINMCAHHHX BHIIe. O9TM KOMIIO3ULIUNA
MOXHO CTEPUIIN30BaTE, UCIIOJIb3Y A TpaOUuLMOHHEE CIIOCOOEL
CTEePUIM3ALUM WJIM UCIOJB3YS CTEepUIM3YIRIYyD QUJIbLTpalluio. BoIHEBEE
PacTBOPHE MOXHO YIAaKOBEBATE IJIA NPMMeHeHMS B HEeM3MEeHHOM BUIe WU
JIMOPUIIM3UPOBATE, IIPMYeM JIMOQUIM3MPOBAaHHEE IIpelapaTh OOBLeOMHSIT
CO CTepMJIbHEM BOIHEIM HOCUTEJIEM OO BBeIeHMA. pPH OpenapaToB C
COeIMHEHMAMM, KaK TIIpaBWJIO, HOJDKeH HaxXoIMTbCAd Mexnoy 3 u 11,
foJlee MHNPellloUTUTEeJIEHO OT 5 mo 9 m Haubojlee NPEenIOUTUTEJSIEHO OT 7/
no 8. IIOHATHO, UYTO MCIIOJIB30BaHME HEKOTOPHX M3 BHIEYIIOMSIHYTHX
BCIIOMOTATeJILHHX BelecTB, HOCUTeJel MIM CcTabuiln3aTopoB Oymer
IPUBOINUTE kK 00pasoBaHMD (papMalleBTHUUEeCKM IpMeMJIEMEX COJIeN.

TepaneBTHUUYECKASA OO3UPOBKAa COEeIMHEHUS 1o HaCTOAMeMY
N300peTeHUw MOXeT BapbUMPOBaATBCA B COOTBETCTBUM C, HalpUMeDp,
KOHKPEeTHOM 1eJiblo, OJIA KOTOPOM OCYMEecCcTBJIAeTCS JeueHre, CIoCOOOM
BBEeIOEeHUSA COenOMHEeHUs, COCTOSHUEM 300POBE A n 3abo0JIeBaHMEM
nauyeHTa M 3aKJIoUeHMeM Jiedalero Bpauda. [HoJdg WM KOHIUeHTpalus
coenuHeHUsa M300peTeHMsa B dapMalleBTUUECKOM  KOMIIOZULUM  MOXEeT
BaApbUPOBATLECA B 3aBUCUMMOCTM OT pdna GakKTopoB, B TOM UMCIe
OOBUPOBKM, XUMUUECKUX XapaKTepUCTHUK (HadpuMep, IMIpo@oOHOCTEL) U
crnocoba  BBeIOeHUA. Hampumep, coeIVHeHMA  M300peTeHrdI  MOTYT
HaxXOIUTLCH B BOIHOM OUBUMOTIOTUUECKOM OybepHOM pacTBOpE,
comepxameM oOT okojo 0,1 mo oxkojgo 10% (Macca Kk o0O0BpeMy)
COeIMHEHMA IJIS I[IapeHTepalJIbHOT'O BBeIeHMA. HeKOTOpHEEe TUIIMUHEE
OO3H HaxoOmATCd B MHTepBajlax oOT OKoJo 1 MKI'/KI' OO okoJo 1 T/KT
MaCCH TeJla B IOeHb. B HEKOTOPHX BapMaHTax pealu3aluy M300peTeHus
Io3a HaxXOOMTCS B MHTepBaje oT okojio 0,01 Mr/xkr mo okojo 100
MT/KT MacCCH Tejla B @OeHb. JO3MpOBKa MOXKET 3aBMCEeTh OT TakKux
[IEPEMEHHEIX, KakKk THUII W CTelleHb pas3BUTUA 3aboJieBaHUAad WU
paccTpoMcTBa, of0mMee COCTOAHME 3I0POBLA KOHKPETHOTO MalueHTa,
OTHOCUTEJIEHAa4d OroJIoTnuUecKas 20HEeKTUBHOCTD BEIOPAaHHOT'O
COEeNMHEHMSI, COCTaB BCIOMOT'ATE&JIbHEIX BEIEeCTB M CIOCO0 BBeIeHUHA.

9(1)@_)6KTMBHBI€ OJO3E MOXHO OSKCTPAalloJIMpOBaTE M3 KPUMBEX 3aBUCVMMOCTU
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«mosza-sd@bexT», IMOJYUYEHHHEX In Vitro WJIM U3 TECTOBHX MOIeJIbHEX
CUCTEeM Ha XMBOTHEIX .

V. MeueHbe COeIMHEHMA M MeTOLE aHaJius3a

CoeMHeHMA WU300peTeHUAa MOTYT OOMIOJIHUTEJILHO MCIOJL30BaATHCHA

B MCCJIeOOBaHMAX OMOJIOTUUYECKMUX IIpouneccos, BRJIOUAA Iiepelauy

CUTHaJla KKHa3aMM, B 3I0POBHX UM TIOPAaXEeHHBX TKaHSxX. TakuMm
oBpasoM, IPYTOM  acleKT pealM3alyy HaACTOAmero M300peTeHud
OTHOCUTCH K MeUeHBM COeIMHEeHMAM Mu300peTeHud  (padroaKTMBHO

MeUeHHEe, QJIYOPeCLeHTHO MeUeHHHe M T.0.), KOTOphHe OBUIM OH
IIOJIE3HE HEe TOJIBKO B MeTOomax IOoJIyUdeHMsa u300paxeHMs, HO TaKxe B
aHaJmMse, kKak In vitro, Tak u 1in Vivo, mJa OOHaAPYXeHUS U
KOJIMUECTBEHHOTO OollpenejieHMsda Pim-kKMHa3 B ofpaslax TKaHM, BKJOUAS
TKaHbL 4YeJIOBekKa, ¥ IOJA YCTAHOBJIEHMS JIMTAaHOOB Pim-kmMHAa3 IO
VMHTUOMPOBAHNIO CBS3HBAHUA MEUEHOTO CcoenMHeHMs. COOTBEeTCTBEHHO,
HacTodmee  M300peTeHMe  BKJIOYAET MEeTOOH  aHaJlM3a Pim-KMHAS,
KOTOPHE BKJIOUAKT TaKMe MeuUeHHEe COeOMHEHU.

HacrTosamee m300peTeHMe  OOIOJHUTEJLHO  BKJIOYAET  M30TOIIHO
MEeUEeHHEEe COeOMHEHUS U300peTeHMUsa. «M3O0TOMHO» WM «PaIMOaKTUBHO
MeUeHHOe» COeIMHeHMe IMpencTaBjigseT coboM coenuHeHMe U300peTeHUd,
B KOTOPOM OIMH uJIM 0o0Jiee aTOMOB BaMeHeHH WMJIM 3aMelleHbH aTOMOM,
VMMEKMKYM aTOMHYI MaccCy WM MacCOBOe UMCJO, OTJMUHEE OT aTOMHOM
MacCH MJIM MaCCOBOTO uMcJla OOHUHO OOHAapYXMBAEMHX B IIpupole (T.e.
BCTpevamnmMxcsa B IOpupome) . lloIxomdmMe PaIMOHYKJIMIOH, KOTOPHE
MOXHO BBOIMTE B COCTaB COeIOMHEHMNM HacToAmero us300peTeHUd,
BKJIOUAT, HO He oTpaHMuMBainTcd MMM, SH (Takke salMcHBaLT Kak T
o4 TpMTMH), 11C, 13C’ 14C’ 13N, 15N, 150’ 170’ 180’ 18F’ 358, 36cl’
82Br, 7°Br, 7¢Br, 7’Br, 1231, 1241, 1257 p 1311, PamMOHYKJIMI, KOTOPHIM
fymeT BKJIOYEH B OaHHOE pPaIMOAKTMBHO MeUeHHOe COoeIVHeHUe,
3AaBUCHT OT KOHKPETHOTO IMIPMMEHEeHMS 2TOT0 PaIMOaKTUMBHO MEUeHHOI'O
coenMHeHMUs. Hanpumep, ImJg 1In Vitro MapKUPOBKM Pim-kxuMHaA3z U
KOHKYPEHTHOTO aHajiM3a, KakK IOpaBuiIo, Haubojee H20OeKTUBHEMMU OyOyT
coenMHeHUs, comepxamme °3H, 14C, B82Br, 1251, 1311, 353, [ja ueJen
PaIMoOBM3YaIM3alIMM, Kak OpaBmJo, Hambojee sdbdekTMBHEHMM OynoyT 11C,
l8F, 1257, 1237, 1247, 1317, 75Br, 76Br wmym ’’Br.

[IoOHATHO, uTo «PaIMoOaKTUBHO MeUeHHOe» NI «MeueHoe

coelIiMHeHNMe» TIIpencTraBJideT cobom coeamMHeHUEe, KOTOpoOoe COIOepXmT IIO
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MeHbIle Mepe OIOMH PaIMOHYKJIMI. B HEeKOTOPHX BapMaHTax peasM3alliu
ns300peTeHnsS PagMOHYKJIMI BHOpaH M3 TpPYIOH, cocTodmer us 3H, 4C,
1257, 338 y 82Br., B HEKOTOPHX BapraHTax peaju3aluy uU300peTeHus
CoOeIMHEHME COOEpPXUT 1, 2 uiau 3 aToMa »neuTepmusa. CHUHTeTHUeCKUEe
CIIOCOOEHL BKJIOUEHU I pannoakTMBHEIX M30TOIIOB B OopTraHnYecKue
coenMHEeHUS M3BEeCTHH B IaHHOM o6JacTu.

B YyacTHOCTHU, MeueHHe COeIMHEeHUS n300peTeHns MOTYT
MCIIOJIL30BATLCS B CKPUHMHIOBOM MCCJeOOBaHUM IJIS OOHapyXeHUS
U/WIM OLIeHKM CcOoeOuHeHMuM. Hanpumep, OJIS HOBOTO CHHTE3UPOBAHHOTO
Wiy OOHaAPYXeHHOTO COeIMHeHMA (T.e. MUCCIedIyeMoTo COeIMHEHUud),
KOTOpOoe MeueHO, MOXHO OLeHMTL eI'0 CIHOCODHOCTL CBA3HBATL Pim-
KMHa3y, HabOjmomas 3a M3MeHeHMEeM €TI0 KOHIEHTpalMM IIPpM KOHTakKTe C
Pim-KMHa3z30M IO OTKJIMKY OT MeTKM. Hamnpumep, IJS MUCCIeOyeMOoI'o
COeIMHEHMA (MeUeHOT'O) MOXHO OIEHMTE €TI0 CIOCOOHOCTE YMEHBIATH

CBA3EBaHME OIpYyI'or'o COelIMHeHMA, KOTOpoOe, KaK M3BeCTHO, CBA3HBAcET

Pim-xuHaszy (T.e. CTaHIapTHOTO coeluHeHua). COOTBETCTBEHHO,
CIIOCOOHOCTE MCCJIenyeMOT O CoenMHEHU A KOHKYPUPOBATH co
CTaHIapTHEM coeIVHeHUeM 3a CBA3HIBaHUE c Pim-xuHas30M1

HellOCPeOCTBEeHHO KOPPEeJIUMpPYyeT C er'0 CBA3BBaKIEN CIHOCOOHOCTBL. U
HaoBOpOT, B HEKOTOPHX OPYIMX CKPUMHMHIOBHX MCCIEeIOBAHMAX METHAT
CTaHOapTHOe COeIOMHeHUe, a uccijenyeMoe  CoenOMHEeHMe —  HeT.
CilemoBaTeJIbHO, 3a KOHIIeHTpaluen MEUEeHOTO CTaHOApPTHOTO
coemuHeHMs HabMoOOalT OJS TOro, UYTOOH OLEHMTb KOHKYPUPOBAaHUE
MexIOy CTaHOapTHHEM COeOIMHeHMeM WM MUCCJIeIyeMbM COoeIMHeHMeM, U,
TakuM oB0pasoM, ONpeneligiT OTHOCUTEJILHYK CBASBHBAKIY CIOCOBHOCTEH
MCCIIenyeMOoT O COenOVHEeHUS.

VI. HabGopwH

HacTodmee m300peTeHre TakXe BKJIOUaeT dapMalleBTUUECKUE
Habope, »O0OeKTUBHEE, HaOpMMep, IIPM JeUeHMM WIM OpeloTBpalleHuM
3aboJieBaHUM MJIM PACCTPOMCTB, CBA3aHHHX C Pim-KMHa30M, TakKux Kak
pak, KOTOpHE BKJOUAKT OIHY WIM O00Jiee eMKOCTeM, comepXalurx
bapMalleBTHUUECKYIO KOMIIO 3ULIAIO c TepaleBTUUeCKU 2>0OeKTUBHEM
KOJMUECTBOM COeIMHeHUSa O(opMyJiEl (1) wMaIM ero JIOOBX BapMaHTOB
peamm3auumu. Takue HaBOOPH MOTYT IOMNOJHUTEJLHO BKJIOUATL OIOVH WM
foJjiee TpPAIMUMOHHEIX KOMIIOHEHTOB IJIA (apMalleBTHUYeCKMX HabopoB,

Kak, HalpuMmep, eMKOCTM C OIOHMM MM 0oJiee OdapMalleBTHUUECKH
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IPpMEMJIEMBEIMM HOCUTEJIAMM, HOOIOJIHUTEJIBHEIE EMKOCTM UM T.O., 4YTO
OUEeBUIOHO MOJIA CIelUMaJIMCTOB B IJaHHOM objlacTu. TakXke B Hadop MOXHO
BKJIOUATL MHCTPYKUMM, JMOO B BMIOe BKJAIBIIAE, Jubéo B BUIOE
STUKETKM, C YKaszaHMeM KOJIMYecTBa KOMIIOHEHTOB, KOTOPEE HYXHO
IPUHATL, YKas3aHMAMKM [0 IIpHeMy UW/WiIKM YyKas3aHUuAMMY II0 CMEMNMBaHWIo
KOMIIOHEHTOB.

N306peTeHMne Ooynmer OIIMCaHo BoJiee IOOPOBHO C  TIOMOIUIBI
KOHKP & THBIX IPVMEPOB . Crlemynomye [IPVMEPH npencTaBJIEHE c
WIJIIOCTPATUBHEMKM  LEeJIAMM M He I[IpelHa3HadeHH NOJI9 OTPaHWUYEeHUd
n300peTeHnss KakKuM—Jmuobo crnocobom. CHeUuMaJMCTEH B HOaHHOM o0O0JIacTu
JIeTKO HaMOyT MHOXEeCTBO HEeKPUTHUUHEIX IIapaMeTpoB, KOTOPHE MOXHO
VU3MEeHUTL WM MOIUOUIIMPOBATL, UYTOOH IMIOJYUMTL TOUHO TakKoM Xe
pe3yabTar. C MCHOOJL30BaHMEM IO MeHblIlel Mepe OOHOTO aHalmu3a,
ONIMCAaHHOTO B JaHHOM JOKYyMEeHTe, YCTaHOBJIEHO, UTO COeIVHEHUHA
[IpuMepoB ABJILITCA MHTUOUTOpaMM Pim-KMHaS3EH.

[IPVIME PH

MeTOOMKM CHHTes3a COeIMHeHUM u300peTeHud IOIpMBEeIOeHH HIUXe.
OUMCTKY HEeKOTOPHX IIOJYUEeHHHX COeIVMHEHMM BHIIOJHAJIM C IIOMOILIO
XX/MC B pexmuMe CBOOOIHOTO HOCTYIIA Ha CUCTeMaxX OPaKIMOHMPOBAHMUS
Waters C MaCC—CIIeKTPOMEe TPpHUUECKMM OETEKTOPOM. OCHOBHOE
oBbopymoBaHMe, IIPOTOKOJIE M YyIpaBJidollee IIpoTpaMMHOe obOeclieueHue
OJIS DBKCIUIyaTaluuy 5HSTUX CUCTeM IIOOPpOOHO OIMCAaHE B JMUTepaType.
Cm., Hamnpumep, Blom, "Two-Pump At Column Dilution Configuration
for Preparative LC-MS", K. Blom, J. Combi. Chem., 2002, 4, 295-
301; Blom et al., "Optimizing Preparative LC-MS Configurations
and Methods for Parallel Synthesis Purification", J. Combi.
Chem., 2003, 5, 670-83; wu Blom et al., "Preparative LC-MS
Purification: Improved Compound Specific Method Optimization",
J. Combi. Chem., 2004, 6, 874-883.

B ciaydae, KoT'Ia BHOESJAJIM IMACTEPEOMEPEH, BpeMd YIepX/BaHUA
B BOXX OpUIO I[IOJIYYEHO C MCIOJIB30BaHMEeM aHaJlMTUdeckom XX/MC
(koJjoHKa Waters SunFire™, 2,1 MM x 50 MM, pasMep UYacTHuUIl 5 MKM,
TpaIMeHTHOe S3JIoMpOoBaHue cMecamu MeOH/Boma, comepxammmvm 0, 025%
TOY) .

Ipumep 1
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B cocyn @OJad MHUKPOBOJIHOBOM obBpaboTku, oBbwveMOM 5 MII,
comepxammui 4-xXJOP-3-HUTPOXMHOJIMH (Ark Pharm, 312,9 wmr, 1,500
MMOJIL) U Tper-0yTui- (3S) —nunepuimH-3-unakapbamaT (Combi-Blocks,
358,9 Mmr, 1,792 mMOJIB), »DobGaBiaaau 1-0yTaHos (3,00 miI), a 3areM

OUISA (405,1 mr, 3,134 MMmoJIb) . PeaKUMOHHYK CMeChb HarpeBaJM IIpHU

100°C mnom @meMcTBMEM MUKPOBOJIHOBOTO WU3JIYUEHMS B TeueHuMe 2 U,
BaTeMm PEeaKUMOHHYI CMeChb KOHUEHTPUPOBAJIN npu IIOHVXEHHOM
DaBJIeHUM . [IOJIyUeHHHM OCTAaTOK OUMImaJM C IIOMOmBIK XpoMaToTrpadum Ha
cunmkarejye (0-100% EtOAcC B CMeCHM M30OMEPOB TI'€KCaHa), UYTO JaBaJio
[IPOMEeXyTOUHOE COelMHEeHMe B BUIe XeJIToro Macia (293,5 Mmr, 53%).
XX/MC paccuur. nOjasg CioHzsNaOs (M+H)*': m/z=373,2; HablogaeMoe
373,2.

Cranmus 2. TpeT-ByTusi—[ (35) -1- (3-aMMHOXMHOJIMH—4—

WJI) nunepunmue-3-uj ] kapbamaT



O
Ty

EtOH (5,00 M), a zBareM BOmy (1,00 MJ) mo®arjgjiM B COCYI,
comepxamun TpeT-0yTUI-[ (35)-1- (3-HUTPOXUHOJIMUH-4-WJI) IUTIEPUOANH—- 3~

min] kapbamatr (118,9 mMr, 0,3193 MMmOJB), ODOpOmOkK xejesza (199,0 wmr,

3,563 MMOJIE ) u NH4C1 (288, 9 MI, 5,401 MMOJIB ) . CMech
nepeMemmBaar nOpu 80°C B  TeueHme 1 U, PeaKLMOHHYI CMeCh
OMIILTPOBAJIM Uepe3 CJOW IMaTOMOBOM 3eMJIM. OTOT CJIOM 3aTeM

simonpoBaan 10% BomH. KsPOs (20 mu) m ELOAcC (20 mi) . OpraHMUeCKUM
CJIOM MPOMEIBAJIM HAaCHIMEHHBEM BOOHEM PacTBOPOM XJiopMAa HaTpusa (20
M) , cymmiay Han NaxS50s M KOHIUEHTPpMpOBaJiM IIPpM  IIOHMXKEHHOM
naBJieHUM . [IOJIyUeHHHBM OCTAaTOK OuMIaJM C IIOMOIBK XpoMaTorpadum Ha
cumkarese (0-100% EtOAC B CMeCHM M30OMEPOB I'€KCaHa), 4YTO JaBalio
IPOMEXY TOUHOE COeIMHEHNE B BULE BIIeIHO—XeJITOT'O TBEPLOTO
BemecTBa (36,9 wMr, 34%). XX/MC paccuur. njas CioHz7N402 (M+H)*:
m/z=343,2; HabmomaeMoe 343, 2.

Cranmua 3. Merwmn-5-aMmHO-2-6poM-1,3-THnazoji—-4-KapboOKCHUIaT

Br

NAS

~ T(\:(N H,
0

K pacrBOpy MeTmJI-5-aMMHO-1, 3—-TMa3olna-4-kapbokcuiaTta (J & W
PharmlLab, 10,0 », 63,2 mMmonb) B TI'® (100 M) nopumaMr noOaBJISIIN
N-fpomcykumHummn (12,0 ©, 67,4 mMMmoJb) . Ilociie HnepeMellMBaHMA IIPU
KOMHaATHOM  TeMIepaType B TeueHNe 1 U  peakKUMOHHYK  CMeChb
buIbETPOBAJM, UYTO OakBaJjio IIepBYK YacThk I[IPOOYKTa B BUIE PO30BOTO
TBEPOOT'O  BelleCTBa (9,8 ). OuIIETPaT KOHLEHTPUPOBAJMU  IIPU
[IOHMXEeHHOM JIaBJieHUMM. I[IOJIYUeHHEIM OCTaTOK cMemmBaguM ¢ EtOAc (15

MJI) n @MJ’IBTpOBaJ'H/I, 4TO OaiBaJIO BTOPYK UWacCcTbk IIpOOyKTa B BHUIe
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PO3OBOTO TBepOOTO BemecTBa (5,0 10, oftmui BHxom 99%). XX/MC
paccunT. njasg CsHeBrN202S (M+H)*: m/z=236,9; uabtmomaemoe 237,0.

Cranmsa 4. Mernn-2-6pomM-5-[ (TpeT-6yTOKCUKAPOOHMUII) aMIUHO | —
X
N/
O
/OW)EH(IS\I—{
o "ol

K pacrBOopy MeTm-5-aMmMHO-2-0poM—1, 3—-THaszoji-4-kapbokcuiaTa

1,3-Tnazsosi-4-xapbokcuiaT

(14,8 1, 62,4 MMOJB) B TI'® (100 w1) OO0aBJIAIN OU-TpEeT—
oyrTunnukapbonar (18,0 r©, 82,2 Mvmonws), IOMAII (1,5 r, 13 MMOJB) M
TpusTMIlaMue (17,6 M, 126 wMmoJis) . llocJie IlepeMellMBaHUA — IIPU

KOMHaTHOM TeMIiepaType B TedeHVe 16 u PEaKLIVMOHHYIO CMeChb

pazbarasau EtOAc (400 w™JI) ¥ IOpOMHBaIM Bozmow  (2x250 i) .
OpTraHMUeCKHUM CJIOM MNPOMHEBAJIM HACHIEHHHM BOIHEM PaCTBOPOM XJIOpMIa
HaTpuga (250 wu1), cymmau Ha@ng NazSO4 M KOHLEHTPpUPOBaJM IIPpU
IIOHVKEHHOM IaBJIeHMM. I[IOJIyYeHHBEI OCTaTOK OouMllajiM C IIOMOIEBI0
XpoMaToIrpadum Ha cuiamukarese (0-50% EtOAc B CMeCHM M3OMEPOB
TeKCcaHa), 4YTO HaBaJjlo I[IPOMeXyTOUHOE COelMHEeHMe B BuIe OeJIoTo
TBepOmoro BemecTBa (15,1 T, 72%). XX/MC paccuuT. mjasg CioH14BrN204S
(M+H)*: m/z=337,0; Habmomaemoe 337,0.

Crammusa 5. MeTun-5-[ (tpeT-6yTOoKCHUKAPOOHNUII) aMMHO ] =2~ (2,6~

auproppenms) -1 ,3-Tuazoji—-4-xKapboxkcuiaT
~
N
O B\
"
,‘{,O
B KpyIJIOOOHHYI KOJOBY, OCHallleHHYID MATHMTHOM  MemaJIkou,

nodoaBJiam MeTUJI-2-0poM—-5- [ (TpeT-0y TOKCUKaPOOHWII) aMrHOo ] -1, 3-

Trazojyi-4-kapbokcumar (9,60 1, 28,5 wMMOJB), a 3aTeM 2-(2,6-
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ouoropdbenu) -4,4,5, 5-rerpamMerun-1, 3, 2-nuoxkcabopoJiaH (Combi-
Blocks, 8,88 1, 37,0 MMmoJb) M Ouc (Tpu-rper-0yTUIQGOCOUH) Hajilaanun
(2,30 », 4,50 mMoOJB). Kounby TepMeTHMUeCKM 3aKpHBaJM pPe3MHOBOMU
MeMOpPaHOM, BaKyyMUPOBaJIM M BaloJIHAJIM a30TOM Tpu pas3a. C IOMOIBI
mnpuia podariasann 1, 4-mmoxcan (40,0 mi), 3arem OUMIISA (9,6 M, 55
MMOJIE) ¥ BOIY, OCBOOOXIeHHYyK OT kKucjopoma (2,0 wmi) . IIOJydeHHYIO
cMechb HarpeBanu npu 100°C B Teuenme 1 u. Ilocjie OXJIAXIEHMUS IO
KOMHATHOM TeMlIepaTypH CcMechb pasbariasaau EtOAc (200 wy) wm
npoMeBasM BomoM (100 MJI) M HACHMEeHHHM BOIHBEM PaCTBOPOM XJIOpHUIA

HaTpudg (200 wi), 3aTeM cymmir HaX NazxS0O4 M KOHLEHTPUPOBAJM IIPU

IIOHMKEHHOM IaBJIeHMM. I[IOJIyYeHHBM OCTaTOK OuMllajJM C I[IOMOMBI0
XpoMaToIpadpum Ha cuiamkareje (0-100% EtOAc B CMecHM U30MEPOB

TeKcaHa), UYTO »OaBaJjlo I[IPOMEeXyTOUYHOE COeOMHEHMe B BuIe OeJIoTo
TBepIOTO BemecTBa (9,80 1, 93%). XX/MC paccumT. mjasa CieHi7F2N204S
(M+H)*: m/z=371,1; Habmomaemoe 371,0.

Cranmus 6. S—-[ (TperT-ByTOKCHUKAPOOHMII) aMHHO ] —2- (2, 6—

auproppermii) -1 ,3-Tuazoji-4-kapboHoOBasg KHUCJIJIOTA

HN™ S

A F
%O
K cycnensun wMeTu-5-[ (TpeT-0yTOKCUKAPOOHMII) aMMHO]—-2— (2, 6—
oudrTopdeHmr) -1, 3-tuazon-4-kapbokcuinara (6,99 o, 18,9 wMmMONB) B
MeOH (50,0 ™) @pmoGabBiiajiM MOHOTMIOpaT IMIPOKCHUIOa JunuTtma (5,24 1,

125 mMmoss), a 3sarem Bomy (50,0 m). CMech HarpeBadu nopu 60°C B

TeyeHre 5 U. 3aTeM peaklMOHHYID CMeCh oxJjaxmanu mpo 0°C wu
MemJieHHO nobGaBiysaim 6 M HC1 mo pH 2. IlojlydeHHOe TBEPIOE BEMeCTBO
cobupalJiM C TIOMOIMBK OQUIIBTPOBAHMSA M OCaIok Ha (QUIBETPE IIPOMHBAJN
Bomou (50 my1) M cMecki MeOH/Boma (1:1, 50 wMi), YTOOH NOJIYUYMUTL
[IPOMEXYTOUHOE COeIMHEHMEe B BUIe XeJITOI'O TBeploro BemecTBa (6,59
T, 98%). XX/MC paccuur. miaga CisHisFoN204S (M+H)*: m/z=357,1;

HabJjmonaemoe 357,0.
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Cranmsa 7. mper-ByTuia—{ (35) -1-[3-({[5-[ (TpeT-
By TOoKCHUKAPOOHMII) aMHuHO | -2~ (2, 6 —gudToppermnsi) -1 ,3-Tuazoji—4-

MJI] KapOOHMII } AMMHO ) XMHOJIMH —4 —1J1 | IMIIepuOnH -3 -1l } kapbamarT

**Q pa
a

K pacTBoOpPY 5-[ (Tper-0yTOKCUKaAPOOHWII) aMUHO | —2— (2, 6—

Z

nubTopdenms) -1, 3-Truazoj-4-KapdboHoBOM kKmcJgoTH (81,1 w™mr, 0,228
MMOJIE ) B TT'® (0,5 ™) Oo0aBJalIM  pacTBoOp 1-xJj0p—-N,N, 2-
TpUMeTHUJINponeunlamMmua (Aldrich, 80,5 wmr, 0,602 wMMoJdb) B TI'O
(1,0 wmia). CMecb IepeMemlMBalIM IIpM KOMHATHOM TeMIepaType B
TeueHnre 5 u. K maHHOM cMecHu OoBDaBJIAIM pacTBOp TpeT-0yTui-[ (35) -
1- (3-aMMHOXVMHOJIMH-4-1JI) IUIIepUOMH-3-1Jl ] KapBamaTa (63,8 M1, 0,186
MMOJIB) B TI'® (2,0 M), a zarTem nupuimH (146,4 mr, 1,851 mMmoJib) .
CMech I[epeMemMBaJM [OpM KOMHATHOM TeMIlepaType B TedeHMe 2 U, a
3aTeM KOHLUEHTPUPOBAaJM HNOpY I[IOHWKEHHOM HOaBJleHuM. IlOJIyYeHHBI
OCTaTOK ouMllajiM C IIOMOmbI XpoMaTorpadum Ha cuiamukarese (0-100%
EtOAc B CMecH WM3OMEPOB TI'eKCaHa), 4YTOOH IIOJIyUMTH I[IPOMEXYTOUHOE
coeIMHeHMe B BHUIe XeJITOT'O TBepmoro BemecTBa (115,8 wMmr, 91%).
XX/MC paccumT. nOJsg CszaHsgF2NeOsS (M+H)*: m/z=681,3; HabiomaeMoe
681, 3.

Crammusa 8. S-AmMmHO-N-{4-[ (3S) -3-aMuHOnMIIEpUOMH-]1 —
W] XUHOJIMH-3-1uia}-2-(2,6-auproppernin) -1 ,3-Ttuason-4-xapbokKcaMmu

K pacTBoOpY Tper-0yTuii—{ (35)-1-[3-({[5-[ (TpeT-
OYTOKCUKaAPOOHWII) aMMHO ]| —2— (2, 6—nudTopdeHm) -1, 3—tnazoj—4-
MJ1] KapOOHWJI } aMMHO ) XMHOJIMH—4-1JI ] TUIIepUIVH- 3-WJI } kapbaMaTa (115, 8
Mr, 0,17 MMmoJsib) B IOXM (2,0 wia) pobaBiagam Toy (2,0 M) . CMmechb
IepeMellMBalM IIPM KOMHATHOM TeMlIepaType B TeueHue 30 MMH., a
3aTeM KOHIUEHTPUPOBAJM [NOpY IIOHWKEHHOM HOaBJIeHuM. IlOJIydeHHEN
OCTaTOK ouMmanau C nomomplo OO-B3XX  (kojioHka XBridge™ (C18,

TpaIMeHTHOe DJIMPpOBaHMe cMecamu MeCN/Boma, comepxamymy 0, 15%
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NH4OH, nOpM CKOpoCTM noToka 30 MI/MMH.), UYUTOOH IOJYUMTHL IleJIeBoe
COenMHEeHVe B BuIe ©OeJIoT'O TBepnoro BemecTtea (20,5 ™M, 25%).
XX/MC paccumT. njasg CzaH23F2NeOS (M+H): m/z=481,2; HabmomaeMoe
481,2.
[Ipumep 2
N-{4-[(38)-3-aMuHONUIIePUONH— 1 -MJI] XMHOJIMUH-3-1UJI}-2— (2, 6—

oudpTopdeHmsr) -1, 3-Tuazois-4-kapbokcaMmn

H2N\O F
F

N N=
@;\In >

X

z @)

N

Cranmuda 1. Srun-2-(2,6-nupropperHny) -1 ,3-Tuaszsoia—4-
xKapboKCcHJIaT
F

N= F
\,OT])%/S
O

B cocynm ¢ 3BakpyuMBawmelMcsa KPHIKOM, OCHANEeHHBY MaTHWTHOM
MemaJIkoM, Io0aBJjsaiu STuia-2-0pom-1, 3-Tuasoji-4-kapbokcuyiaT (Ark
Pharm, 2,026 1, 8,582 w™MMoJek), a 3areM 2-(2,6-OUdTOpPPEeHMI)
4,4,5,5-terpameTmyi-1, 3, 2-guokcaboposiad (Combi-Blocks, 2,47 1,
10,3 MMOJIB) u  Buc (rpu-rper-o6yTuadochduH) najiylanomun (781,8 wMT,
1,530 MMoJin) . Cocyno TepMeTHMUeCKM 3aKphBalM OuadparMoy, IIOKPHTOM
I[IT®3, a 3aTeM BakyyMHUpOBaJM W 3allOJIHAJIM as30oToM Tpu pasza. C
moMombilo mnpuila pobaejagaam 1, 4-guokcan (10,0 wi), 3Barem [OUIISA
(2,41 o, 18,6 MMOJIE) U BOIY, OCBOOOXIeHHYK OT Kucjopoma (0,60
MJI) . PeaKIMOHHYI CMeCh IepeMemmpanau opu 120°C B TeueHue 3 U,
[locyie oOxJaXOeHMs OO KOMHATHOM TeMIepaTypH CMeCch OMJILTPOBAJIA

yepes cCJIoM cuIMKaresns (nIIOMpPOBAJIN EtOAc) . QU TPAaT
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KOHUEHTPUPOBaJIM IIPY IIOHWXEeHHOM [IAaBJIEHMM, a OCTaTOK OuMajit C
IIOMOIIBID XpoMaTorpadomum Ha cujukareje (0-100% EtOAc B cMecH
M30MEPOBR T'eKCaHa), 4YTO »Oapajio LeJjieBoe coelMHeHMe B BHUIOe OJIeOHO-
xeJToro Macija (1,739 1©, 75%). XX/MC paccuur. miag Ci2HioF2NO2S

(M+H)*: m/z=270,0; Habmomaemoe 270,0.

Cranmusa 2. 2-(2,6-Jupropperni) -1 ,3-Tuazoj-4-xkxapboHoBasg
KucJjoTa
F
Nn=\F
HOTKI%JS
O
K pacTBoOpyY TUII-2- (2, 6-oudpTopdbenni) -1, 3—-tuazoyua—-4-

kapbokcuyuara (1,72 1, 6,39 Mvmoab) B TI'G (40,0 wMiI) #DoBaBIAIM

MOHOTMIPAT IuUApoKcuma Jutuda (1,51 r», 36,0 MMOJB), a 3aTeM BOIOY
(10,0 mi). CMech IHepeMemmBaJM opu 60°C B Teuenme 5 u. BaTem

PEeaKLUMOHHYID CMecCh oxJaxmalu mo 0°C ¥ MemjeHHO pobaBisaiam 6 M HCL
no pH 2. Cmecp pazbBaisainu EtOAc (250 M), OPOMBBAJIM HaCHIEHHBEM
BOOHEIM PpacTBOPOM xJjiopuma HaTpma (200 wia), cymman Han NazxSO4 u
KOHILIEHTPUPOBAJM IIPpM [IOHMWXEeHHOM IabBJieHuM. IIOJIydeHHB OCTaTOoK
oumMmaJiM C IIOMOIBI XpoMaToTpadmum Ha cuimkareyge (0-30% MeOH B
IOXM), urTo @»maBajJiO LeJileBoe COelMHEeHMe B BuIe O0eJIOTO TBepHoTo
BemecTBa (1,49 1, 97%). XX/MC paccumT. njag CioHeF2NO2S (M+H)*:
m/z=242,0; HabwomaeMoe 242,0.

Cranmda 3. Tper-bByTuia-{ (35) -1-[3-({[2- (2, 6-nupTopdpeHmns) -
1,3-1mazoJi—4-mjl] KapOOHMII } AMUHO ) XMHOJIMH —4 —/J1 ] IUIIepUOMH—3 —

uiaj}rkapbaMar

O
)

F
F
N.—
N A
O

K CYCIIEH3UNU 2-(2, 6—oudTopdenns) -1, 3-tnazoy-4-KapOOHOBOMU
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KMCJIOTH (28,5 wmMr, 0,118 wMMOJIB) B IXM (0,5 w™JI) MemJeHHO
nodaBJygaM pacTeop l1-xJop-N,N, 2-TpuMeTuJnponeHuiamMmmbaa (45,0 wr,
0,337 Mmosnr) B JOXM (1,0 ™). CMech IepeMemMBalyM IpUM KOMHaTHOM
TeMIlepaType B TedueHMe 2 uU. [NoBaBJAIM pacTBop Tper—-0yTuii—|[ (3S5)-

1- (3-aMMHOXMHOJMH-4-1JI) DUllepuinH-3-mj] kapfamMaTa (M3 cCcTaiuu 2 B

Ipumepe 1, 36,9 wmr, 0,108 wmMonds) B IOXM (2,0 wMa), a 3aTeM
nupuoueH (93,2 wmr, 1,18 MMOJIB) . 3aTeM CMeChb IIepeMelMBaj M IIpKu
KOMHaTHOM TeMIIepaTrype B TeueHNe eme 2 u, a 3aTeM

KOHIEHTPUPOBAJIM IIPM IOHWXKEeHHOM IaBJeHuM. IIOJIYUEeHHHM OCTaTOK
ouMmaJM C IIOMOmBIK XpoMaTorpaduu Ha cuJmkarejse (0-100% EtOAc B

CMeCHM M30MepPOB TeKcaHa), 4YTO IaBaJlo lleJleBOoe COeIMHeHMEe B BUIE

o

BJIeIHO—XeJITOTO Macja (57,4 w™Mr, 94%) . XX/MC paccumT. oJjisg
C29H30F2N503S (M+H)+: m/z=566,2; HabjowmaeMoe 566,2.

Cranmns 4. N-{4-[(38)-3-amuHonunepuimH-1-1j]XUHOJIUMH-3~UJT}—
2-(2,6-guproppermsi) -1 ,3-Tuazosi-4-xkapboKcaMiml

K pactBopy Tper-0OyTumi—-{(38)-1-[3-({[2-(2, 6—nudTOopdeHmI) —
1,3-™nazon—-4-min] KapBOHWJI } aMMHO ) XMHOJIMH—4 —WJI ] IUIIePUIVH— 3~
mi}tkapbamara (57,4 wmr, 0,101 wmvone) B IOXM (2,0 wMia) poBaBJisaiM
TOY (2,0 ™). CMech IepeMellMBajM IIPpM KOMHATHOM TeMIepaType B
TeueHre 30 MMH., a 3aTeM KOHLUEHTPUPpOBaJM I[IPpM IIOHWMXEHHOM
maBJjleHMM . I[IOJIYUEHHEM oOCaloK ouMmaayM ¢ IoMombio O0-BOXX (KoOJOHKA
XBridge™ (C18, TpalIeHTHOe  BJIoMPpOBaHMe cMecsaMmu  MeCN/Bona,
comepxammumMmu 0,15% NH40H, Opr cKopocTM MoToka 30 MI/MMH.), UTOOH
[IOJIyUMUTE lieJileBOoe COeOMHeHMe B Bule OeJIoTO TBepOoI'o BelleCcTBa
(25,4 MT, 54%) . XX/MC  paccuur. nJjsa C24H22F2N508 (M+H) *:
m/z=466,1; HabomaeMoe 466,2.

Ipumep 3

5-aMmHO-N-{4-[ (3S5) -3-aMMHONUIEPUAMH—1-1JI] TMeHO [2, 3—

bloupunuua-5-miu}-2- (2, 6—-gudTopdeHm) -1, 3—-tnazoj-4-xkapOoKCcaMu
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Cranmns 1. S5-HurportmeHo[Z,3-b]aupuina-4-oJ1

H
O,N N
NT TS
K pacrtBOpy THMeHO[Z2,3-blnupunmnu-4-oja (J & W PharmlLab,
1,015 o, 6,714 MMmosib) B IOXM (15 M) mpu -10°C mofaBigiM pPacTBOP
HuTtpaTa N,N,N-TtpubyTmiabyrtaH-l-ammuuus (3,125 1, 10,26 MMOJB) B
OXM (20 ™). Ilo xamjaaMm »po6aBJsaiM aHTUAPULO TPUOTOPYKCYCHOM
KMCJOTH (2,334 v, 11,11 mMmosb) . Iocjie mepeMemmBaHua npu -10°C B
TeueHre 30 MMH. CMeCHM OaBaJlM HaTpPeTbCsa OO KOMHATHOM TeMIepaTypH
" IepeMellBaJinu B TeueHNe 24 U, PeaKUMOHHYIO CMecCh
KOHIUEHTPUPOBAJX IIPpM [IOHWXEeHHOM IabBJieHMM. IIOJIydeHHB OCTaTOK
cMemmBaIu C¢  soémpoMm (50 M) m duabTpoBasMm. OcCamoK  IIOCJIe
dMIIL TPOBAHMA MPOMEBaIM Bomol (100 mi) u cMmechklo %0mup/MeOH (1:1,
80 Mi), a 3aTeM CYLWUJIM, UYTO »OaBaJiO IIPOMEeXyTOUHOE COeIUHEeHMVE B
BUIE XeJITOTO TBepmoro BemecTBa (937,2 mMr, 71%). XX/MC paccumur.
g C7HsN203S (M+H)*: m/z=197,0; Habmomaemoe 197,0.

Cragmsa 2. 4-Xaop-5-HUTPOTHEHO[Z2,3-b]oupunmua

|
B
NI

O,N

K 5-HuTpoTMeHO [2, 3-b]nupunue-4-ojgy (607,9 mr, 3,099 mMMOJIb)
notaeyasaan POCls (6,00 M), 3aTeM CMecCh IepeMemuBaau npu 110°C B

TeueHNe 1 u. 3arTeM PEeaKUIMOHHYIO CMeCH KOHLEHTPMPOBaAJIN Inpn
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IIOHVKEHHOM IaBJjleHuM. I[IOJIyUeHHEM OCTaTOK pacTBopsaau B [IOXM (50
MJI) ¥ MeIJIeHHO HOOaBJIAJIM HACHIEHHEM BOIOHEM pacTBop NaHCOz (50
MII) . OpraHMUecKUM CJIOM TI[IpOoMEBaJM Bomow (50 M) ¥ HaCHIEeHHBEM
BOOHEIM PpPacTBOPOM XJopMIa Hatpuda (50 wia), cymnr Han NazxSOq4 m
KOHLUEHTPUPOBAJM IIPM IIOHWXEHHOM »OakJieHMM. OCTaTOK OouMmajgn C
IIOMOIBID  XpoMaToTpadmum Ha cuiukarese (0-50% EtOAc B cMecu
M30MEPOER TI'eKCaHa), UYTOOH IIOJIyUMUTE IIPOMEXYTOUHOE COeOMHEHUE B
BUIe OJeIHO—KeJITOTO TBepIoro BemecTBa (605,3 wMr, 91%). XX/MC
paccunT. nJjasg C7HaCIN202S (M+H)*: m/z=215,0; Habmomaemoe 215,0.
Cranmns 3. TperT-ByTtna-[(38)-1-(5-Hurporuenol[2,3-b]oupunmH-

4-nj1) nunepunmue-3-uj] kapbamMaT

0.0
O
N
O,N A
-
N S
B cocyn, coIepxammi 4-xJI0p-5—-HUTPOTHEHO [ 2, 3—-b] IUPpUONH
(138,2 MI', 00,6439 MMOJIE ) u TPeT-0yTUJI- (35) ~IUIIEePUOUH- 3~

nikapbamaT (Combi-Blocks, 325,5 mr, 1,625 mMvoJsb), mnofaBiasaamu 1-
ByTaHos (3,00 M), a sarem IOUISA (201,4 mr, 1,558 MMOJIB), CMechb
nepememueaau npu 110°C B Teuenme 12 u. Ilocje OXJaXIEHVS IO
KOMHATHOM TeMIepaTyph pPeaKUMOHHYK CMeChb KOHIUEHTPUPOBAJM IIpHU
IIOHMKEHHOM IaBJieHMM. I[IOJIyYeHHBM OCTaTOK OuMmlajJM C I[IOMOMBI0
XxpoMaToIpadpum Ha cuiamkareje (0-100% EtOAc B CMecHM U30MEPOB
TekcaHa), 4YTO IaBaJjio LieJIeBOe COeOMHEeHMe B BUIEe XeJITOI'O TBepHOoI'O
BemecTBa (228,4 Mmr, 94%). XX/MC paccumT. miag Ci7H2:N404S (M+H) *:
m/z=379,1; HabmomaeMoe 379,2.

Cranmns 4. Tper-ByTna-[(35)-1-(5-amuroTHeHO[Z2,3~-b]OMpUImMH—

4-nj1) nunepunmue-3-uj ] kapbamaT
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B cocym, colepxamuit Tper-0yTmi-[ (3S5)-1- (5-uuTpoTHeHo[2,3-
bl nupuonH-4-1J1) IUIepuorMH—-3-1i] KapBamaT (228,14 MT, 00,6035

MMOJIL ) , IIOpOomOK Xxejne3a (357,7 wMmr, 6,405 Mmosne) m NHsCl (567,8

Mr, 10,61 mMMoJIb), »Hobamjagam EtOH (5,00 mia), a 3arem Bomy (1,00

MII) . CMech IepeMemmMBaguM OIpu 80°C B Teuenue 1 u. BaTeMm
PeakKklMOHHYK CMeChb QUIILTPOBAIM Uepe?3 CJOY OMaTOMOBOM 3eMiM. CJIOM
OIMaTOMOBOM 3eMiIM »JoupoBaau 10% BomH. pacTBopoM KzPOs (30 M) u
EtOAc (30 wu). OpraHMUeCKMM CJIOM IMIPOMEIBAJM HACHIEHHEM BOIHEM
pacTBOpoM xXJiopuna HaTpusa (30 wMi), 3aTemM cymuiar Han NazxS0s ™
KOHLEHTPUPOBAJM IIpY I[IOHWXeHHOM IJaBJjieHuM. I[IOJIydeHHEM OCTaTOoK
(212,9 wMI') WMCHOJBb3OBAJM nOJA CJIeOyIer cTaluy peakuuu 06e3
IOTMOJIHUTEJIbLHOM OUMCTKM. XX/MC paccuuT. nJjas Ci7H2sNgz02S  (M+H) *:
m/z=349, 2; H"HabiomaeMoe 349, 2.

Crammusa 5. ToeT-ByTusi—-{ (3S)-1-[5-({[5-[ (TpeT-
By ToKCHUKaAPOOHMII) aMMHO | -2~ (2, 6—~gudTopperns) -1 ,3-Tuazoa—4-
nJ] KapOOHMUII } aMMHO) TUEHO [ 2 , 3~b ] TUMpUAMH~4 ~1JI ] IMIepUOMH -3~

uiaj}rkapbamar
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K pacTBoOpPY 5-[ (Tper-0yTOKCUKaAPOOHWII) aMUHO | —2— (2, 6—

oubTopdeHms) -1, 3-THaz30J-4-Kap®oHOBOM kHMCJOTH (IIpuMep 1, cTamuga
6, 176,4 Mmr, 0,4950 mmMmoJb) B TI'® (0,5 M™MJI) MenjieHHO nDoOaBJIAIMU
pacTBOop 1-xJjop-N,N, 2-TpUMeTUJINIPOIIeHUIIaM1Ha (169,8 wmr, 1,271
MMoJib) B TI'® (1,0 ™). CMech IIepeMellMBajy I[IPpM KOMHaTHOM
TeMIlepaType B TedeHMe 5 Y. 3aTeM K I[IOJYUYEHHOM CMecHu Io0aBJIAIU
pacTBop Tper-0yTuii—- [ (35) -1- (b—aMmHOTMEHO [ 2, 3—b] nupuavH—4-
W) IUNepuiInH-3-uj] kapbamaTta (139,6 mr, 0,4006 mvmosie) B TI'® (2,0
MJI), TIocJe uyero noupuouH (316,1 wMr, 3,996 MMOJIB), U CMeCh
IepeMellMBajiM IIPpM KOMHATHOM TeMIepaType B TeueHMe elle 2 4. 3aTeM
CMeChb KOHIUEHTPUPOBAJM IIpM IOHWXEeHHOM HaBJIeHUM, a I[IOJIyUeHHEM
OCTaTOK ouMllajiM C IIOMOmbI XpoMaTorpadum Ha cuimukarese (0-100%
EtOACc B cCcMecH M3OMEpOB I'eKCaHa), UYTOOH IIOJYUYUTEL IIPOMEeXYyTOUHOEe
coeIMHeHMe B BUIe TeMHOTO IOJYyTBepmoro BemecTBa (230,7 wMr,
84%) . XX/MC  paccuur. nja  CszH37F2NgOsS2 (M+H) *: m/z=687,2;
HabJmomaemMoe 687, 2.

Crammusa 6. S-AmmHO-N-{4-[ (3S) -3-aMuHOnMIepUAMH-1 —
uia]rtueno[2,3-b]oupunue-5-un}-2-(2,6-qupropperni) -1 ,3-Ttmuazsoa—4-
xapOoKCcaMmuz

K pacTBoOpY Tper—-0yTuii—{ (35)-1-[5-({[5-[ (TpeT-
OYTOKCUKaAPOOHWMII) aMMHO | —2— (2, 6—nudTopdeHm) -1, 3—tnazoj—4-

MI1] KapOOHWII} aMMHO ) TUEeHO [ 2, 3—Db] IUMpUIH-4-1J1] IUIIepUOMH— 3~

mi}lkapbamara (230,7 mr, 0,3359 mMmomes) B IOXM (2,0 MiI) nobaBJidimu
TOY (2,0 ™). CMech IepeMemlMBaM IIPM KOMHATHOM TeMIepaType B
TeueHre 30 MMH., a 3aTeM KOHLUEHTPUPpOBAJM I[IPpM IIOHWXEHHOM

oaBJjieHUM . IIOJIYUEeHHHM OCTAaTOK ouMmalM c InomMoumbio O0-B3OXX (KOJIOHKA
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XBridge™ C18, TpalIreHTHOe BJoMpoBaHMe MeCN/Boma c mobaBkom 0,1%
NH4OH, nOpM ckKopoCcTM noToka 30 MI/MMH.), UYUTOOH IIOJYUMTHL IleJIeBoe
COelMHEeHVe B BuIe OeJIoTO TBepOoro BemecTea (55,3 wMmr, 34%).
XX/MC paccumT. nOJs C2oHz21F2NeOS2, (M+H)*: m/z=487,1; HabiomaeMmoe
487,1. tH AMP (500 MI'uy, IMCO-ds) &, M.m., 9,42 (¢, 1H), 7,82 (&,
J=6,1 I'u, 1H), 7,65 (¢, 2H), 7,60 (m, J=6,2 Twu, 1H), 7,57-7,50
(m, 1H), 7,28 (v, J=8,7 Tw, 2H), 3,23-3,16 (M, 1H), 3,07-3,01
(M, 2H), 2,99-2,91 (M, 1H), 2,90-2,82 (M, 1H), 1,91-1,66 (M,
3H), 1,30-1,13 (M, 1H).

Mpumep 4

N-{4-[(38) -3-aMrMHONIUIIEPUINH~1-WJI] TMeHO [2, 3—-b] nupuanH-5-

mint-2-(2, 6-ogudropdbenni) -1, 3—-tnuazoy-4-KapOoOKCaMUL

I
N
z
=z )

N—-
Hrg,s

O

z@_

Cranmusa 1. TpeT-ByTui-{ (35) -1-[5-({[2-(2,6-nudpTopdpeHny) -
1,3-Tmazos—-4-ui]KapOOoHMUI } aMUMHO) THEeHO [2 ,3~-b ] nupuamnH—4—

mJ1] nunepuanuea-3-uj}kapbamaT

Pacreop 1-xJjiop—-N,N, 2-TpuMeTWUJnpolleHnIiaMmMEa (88,5 Mr, 0,662
MMOJIB) B JOXM (1,0 ™M) MenjileHHO »Jo0GaBJIAIM K CyclIeH3uM 2- (2, 6-
oudTopdeHms) -1, 3-Ta30J1-4-KapOOHOBOM KMCJIOTH (M3 cCcTaguu 2 B
[lpumepe 2, 56,9 wmr, 0,236 w™MMoOJIB) B IXM (0,5 w™j). CwMmechb

IiepeMemmBaJi I1PU KOMHaTHOM TeMIleparType B TedeHNe 2 u. 3Barem K
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IOJIYyUYEeHHOM cMecHu nDo0aBJIaImn pPacTBop Tper-0yTmii— [ (35)-1-(5-
aMVHOTHEHO [ 2, 3—b] IupuInH—-4-1JI) IUIIepUOMH-3 -1l ] KapBamaTa (73,3
M, 0,210 mMosip) B IOXM (2,0 Mi), 1ocie dvero noupuiuH (162,6 wMmr,
2,056 MMOJIB), M CMECb IIepeMellMBaJM IIpY KOMHATHOM TeMIepaType B
TeueHMe elle 2 4Y. 3aTeM peaKUMOHHYI CMeChb KOHLEHTPUMPOBAaJM IIPpU
IIOHMXXEeHHOM IaBJIeHMM, a I[IOJIYUYeHHHN OCTaTOK OuUMIaJM C IIOMOULIO
XxpoMaToTpadum Ha cuiamukarejge (0-100% EtOAc B CMecuM M30OMEPOB

TeKcaHa) 7 YUTOOH IIOJIYYUTD IIPOMEXYTOUWHOE COeIIMHeHNe B BUIOe

X

TeMHOTO MacJja (118,2 wMr, 98%). XX/MC paccumT. nJasg Cz7Hz2sF2Ns503S2
(M+H)*: m/z=572,2; Habgomaemoe 572,2.

Cranmus 2. N-{4-[ (38) -3-AvmuHonunepuiuH-1-ua] tueso[2 ,3~-
bloupunua-5-un}-2-(2,6-nupropperns) -1 ,3-Tuazsos-4-xapboxkcamMmmung

K pacTtBopy Tper-0OyTmi—-{(38)-1-[5-({[2-(2, 6—nudTOopdeHMI) —
1,3-™nazon—-4-nin] kKapBOHWJI } aMMHO ) TMEeHO [ 2, 3—b] nupuamH-4-
W] InnepuInH-3-ui}t kapbamaTa (118,2 mr, 0,2068 mvmonb) B XM (2,0
MiI) moBamiasamu ToOY (2,0 wia). CMechb IepeMellMBajy IPpYM KOMHATHOM
TeMllepaType B TeueHMe 30 MMH., a 3aTeM KOHLEHTPUPOBAaJNM IIPU
IIOHVKEHHOM IaBJjleHuM. I[IOJIydeHHEM OCaIOoK ouullagM C IIoMombln Od-—
BOXX (xoJioHka XBridge™ Cl18, TpalXMeHTHOe BJIOUPOBaHME CMeCsaMA

MeCN/BOIA, comepxammumm  0,1% NH4OH, npm ckopocTu TInoToka 30

MJI/MMH.), UYTOOH [OJYUMTEL IlleJIeBoe CcOoeluHeHre B BuUIe 0eJoTo
TBEPOOTO BelleCcTBa (33,5 MI, 34%) . XX /MC paccumr. oJisg

C22H20F2Ns50S, (M+H)*: m/z=472,1; Habgonaemoe 472,1.
[IpuMmep 5
5-aMmHOo-N-{7-[ (3S5) -3-aMMHONMUIEPUOMH-1-1JI] TMeHO [3, 2—

bl oupuomuH-6-mi}-2- (2, 6—ogudrTopdeHm) -1, 3—-tnazoj-4-kapOoKcaMm

H2N~O FQ
— F
N N

\ NC O NH

Cranmns 1. 6-HurpoTueHo[3,2-b]nupuimue-7-0J1
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PacTerop HuTpaTta N,N,N-TpubyTmidbyTaH-1-aMyHNA (4,780 1,

15,70 mmvoJsis) B IOXM (20 ™) @pmoBaBJIAIM K pacTBOpPY THeHO[3,2-
bloupunuu-7-ojsga (Aldrich, 1,545 r, 10,22 MMoJb) B IOXM (15 M)
npu -10°C. BaTeM IO KallJldM ITOOaBJIAAM AaHTUIPUI TPUOTOPYKCYCHOM

KMCJIOTH (3,524 v, 16,78 MMmoJb) . Ilocsie mepeMemmBaHug npu -10°C B
Teuenre 30 MMH. CMeCHM OaBaJlM HaI'peThCd OO KOMHATHOM TeMIlepaTypPh
u nepeMelBaJin B TeueHre 24 q. PeaklIMOHHYO CMECH
KOHIEHTPUPOBaIM IIPpM IIOHMWXeHHOM IaBJeHuM. IIOJIYUeHHHM OCTaTOK
cMemmBaau c  20mpoM (50 ) u  o(umiasTporRadM. OcamOok IIOCJIe
OUIILTPOBAHMA MPOMEBaIM BoIoM (100 M) M cMmechkld 20up/MeOH (1:1,
80 M), a 3aTeM CYymNMJIM, 4YTO IaBaJlo IIPOMEXYyTOUHOE COellMHEHNVE B
BUIEe XeJTOTO TBepIOoTro BemecTBa (1,56 10, 78%). XX/MC paccuur.
s C7HsN203S (M+H)*: m/z=197,0; Habmomaemoe 197,0.

Cragmua 2. 7-Xjaop-6-HUTPOTHEHO[3,2-b]IupunmHa

Cl

O2N 5
PV
N

K 6-auTpoTueHo[3, 2-b]lnoupuamuu-7/-oany (1,56 1©, 7,95 w™MMOJB)
noBaBiasaau POCls (20,0 wiI). CMmMech TIepeMemmBanu npu 110°C B
TeueHMe 3 dW., 3aTeM peaKUMOHHYK CMeChb KOHLEHTPUPOBaJM IIpU
IIOHVKEHHOM HOaBJieHUM. I[IOJIYUeHHEM OCTaTOK pacTBOopaauM B IOXM (150
MJI) M MeIJIeHHO nNoBaBJAIM HaCHIMEHHHM BOIHHM pacTBop NaHCOs (150
MII) . OpraHMUecKUM CJIOM IMOpoMHBaJ M Bomo¥ (100 wMJI) ¥ HaCHIEeHHBEM
BOOHEIM pacTBOPOM xJjiopuna Harpuda (100 M), 3aTeM CynuJIM Hal
Naz2S0s4 ¥ KOHUEHTPUPOBAJIM IIPKM TIOHWKEHHOM HOaBJIeHUM. IlOJIyUYeHHBN
OCTaTOK OUMIlajiM C IIOMOIEBK XpoMaToIpadmm Ha cuimrkarese (orT 0 mo
30% EtOAcC B cMecHu V30MEPOB reKcaHa), UTOOH [IOJIYYUTDH

IIPOMEXYTOUHOE CoellMHEeHNE B BHUIe OJIeOHO—XeJITOTO TBepOooIro
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BemecTBa (1,39 0, 82%). XX/MC paccumT. mag C7H4sCIN202S (M+H)*:
m/z=215,0; HabmomgaeMoe 215,0.
Cranmusa 3. TperT-ByTuia-{(35)-1-(6-HurpoTHueHO[3,2-b]IUPULMH~

7 —1J1) IMOepuanH—3-muJl ] kapbaMmaT

Oﬁ/O

e

N
O2N/ S
« Ly
N
B cocyxn, conepXxammui 7—XJIOPp— 6—HUTPOTHUEHO [ 3, 2—b] IMPUIOUH
(128,77 MI, 00,5996 MMOJIb ) " Tper-0yTUII— (38) —MIUnepuInH—3—

uilkapdamar (Combi-Blocks, 297,6 wmr, 1,486 wMmMmoJb), IoBaBJaaml-
dyTaHosa (3,00 Mia), a Barem IUISA (179,9 mr, 1,392 MMmoJib) . CMechb
nepeMemmBaar oOpu 110°C B Teuenme 12 u. Ilocjle OXJaXOeHMS MO

KOMHaTHOM TeMIIepaTYyPE PEeaKUIMOHHYIIO CMeCBHb KOHLEHTPpMPpORaJIMM IIPU

ITOHIVIXEeHHOM TaBJIeHWI . HOJ’IyT{eHHBIIZ oCTaTOoOK oumiaJimn C ITOMOIIEBIO
XpoMaToTpadum Ha cuaukaresge (0-30% EtOAc B CMeCcHM M30MeEpPOB
TeKcCaHa), UYTO HOaBaJlo IIPOMEeXyTOYHOE COeIMHEeHMe B BMIe XeJITOTO

TBepIoTro BemecTBa (210,1 Mr, 93%). XX/MC paccumurT. nsg Ci7H23N104S
(M+H)*: m/z=379,1; Habmomaemoe 379,2.
Cragma 4. Tper-ByrTmyi-[(35)-1-(6-amuHOoTHEHO[3,2-b]IMpHUaMH-

7-1Jj1) nunepunmna-3-mujl] kapbamMaT
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B cocym, comepxamui Ttper-0yTmJ-[(3S)-1-(6-HUTpOTHUEHO [3,2-
bl nupunouH-"7-1J1) IUIepUOMH-3-1Uil ] KapBamaT (210,1 MT, 0, 5552
MMOJIL ) , IOopomok xejeza (306,1 wMmr, 5,481 wMmosib) m NH4Cl (491,9
M, 9,196 mMMmoJIb), »mobamiasaaum EtOH (5,00 mia), a 3arem Bomy (1,00
M) . CMech IepeMemmBagy npu 80°C B TeueHMe 2 Y. 3areMm
PEeakKLUMOHHYID CMecChb QMIBTPOBAJIM dYepes CJIOM AOMAaTOMOBOM 3eMiM. CJon
OIMaTOMOBOM 3eMJIM »JiompoBaiu 10% BomH. pacTBopoM KizPOs (30 M) u
EtOAc (30 w™iu). OpraHMUeCcKMM CJIOM MPOMBIBaJM HACHIMEeHHBEM BOIHBEM
pacTBOopoM xJiopuna HaTpusa (30 wMiI), 3BaTemM cymuiaM Hang NazxS0s u
KOHLUEHTPUPORBAJIM IIpM I[IOHWXEeHHOM IaBJjieHUM. I[IOJIyUeHHEM OCTaTOoK
(197,9 MT) , IpenCcTaBJIAMUI cobomr [IPOMEXYyTOUHOEe BeIeCTBO,
VCIOJIE30BaNIM IJIA CJelypolel cTaIuM peakKuun 06e3 IOHIOJIHUTEeJBEHOM
OUMCTKM. XX/MC paccuuT. OJaa Ci7H2sNa02S (M+H)*: m/z=349,2;
HabJmomaemoe 349, 2.

Cranmus 5. TpeT-ByTuyi—{ (35)-1-[6-({[5-[ (TpeT-
By TOoKCHUKAPOOHMII) aMHuHO | =2~ (2, 6—ngudToppermnsi) -1 ,3-Tuazoji—4-

M ] KapOOHMII } aMMHO) TMeHO [ 3, 2~b ] TMpuAMH~ "7 —MJI1 ] IMIEPUAUH—3 —

uia}kapbaMar
050
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A
K pacTBoOpY 5-[ (Tper-0yTOKCUKaAPOOHWII) aMUHO | —2— (2, 6—

onubTopdeHns) -1, 3-THa30J-4-Kap®oHOBOM kKHMCJOTH (IIpuMep 1, cTamuga
6, 76,1 mr, 0,214 vmmoser) B TI'® (0,5 Mi) pmobaBuganm 1-xjop-N,N,2-
TPUMETUIINIpOoNneHuIaMme (76,1 w~mr, 0,570 wmvones) B TI'® (1,0 w™iI).
CMech IepeMellMBajlM IIPM KOMHATHOMW TeMIepaType B TeueHMe 5 U,
SBaTreM poBaBjidM pacTeBop TpeT-OyTui-[(38)-1-(6—-aMMHOTHEHO [3, 2

bl oupunouu-"7-mj) IUrepmuonH-3-ui] kapbamaTta (62,3 wMmr, 0,179 MMOJIb)
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B TI'® (2,0 wMi), mnocjye dyero numpuouH (135,3 Mr, 1,710 MMOJIB), M
CMeChb IIepeMellMBajiM IPpM KOMHATHOM TeMIepaType B TeUeHMe ele 2 4.
3aTeM CMeChb KOHLUEHTPHMPOBaJM IIPM IIOHWXEHHOM IaBJIeHUM, a OCTaTOK
ouMmajgM C IIOMOWBK XpoMaTorpa¢mm Ha cuiaukarese (0-100% EtOAcC B
cMecHu M30MEepPOB TeKcaHa), UTOOE [IOJIYUUTE IIPOMEXYTOUHOE
COeIMHEHME B BUIOE TeMHOTO IOJYTEEepIOI'O BemecTea (78,5 Mr, 64%).
XX/MC paccuuT. n0jag Cs2H37F2NeOsS2 (M+H)*: m/z=687,2; HabiomaeMoe
687, 2.

Crammusa 6. S-AmMmHO-N-{7-[ (3S) -3-aMuHOnMIEpUOMH-]1 —
nuia]tueno[3,2-b]oupunmue-6-uia}-2-(2,6-quprTopdpernn) -1 ,3-Tuazsoa—4-
xapOoKCaMmun

K pacTBoOpY Tper-0yTui—{ (3S5)-1-[6-({[5-[ (TpeT-
OYTOKCUKaAPOOHWMII) aMMHO | —2— (2, 6—nudTopdeHm) -1, 3—tnazoj—4-
MI1] KapOOHWII} aMMHO ) TMeHO [ 3, 2—-Db] IUMPpUANH="7—1JI ] ITUIIePUOMH— 3~
i} kapbamara (78,5 mr, 0,114 wmmone) B IOXM (2,0 wMia) poBaBJisaim
TOY (2,0 ™). CMech IepeMemMBalM IIPM KOMHATHOM TeMIepaType B
TeueHre 30 MMH., a 3aTeM KOHUEHTPUPOBAJM I[IPU IIOHWXEHHOM
DaBJjieHUM . I[IOJIYyUeHHHM OCTAaTOK ouMmalM C IIoMombilo O0-BIXX (KOJIOHKA
XBridge™ C18, TrpaleHTHOe BJIIOMPOBaHKMe cmecavu  MeCN/Bona,
comepxammumMmu 0,1% NH40H, npm ckxopocTu noroxa 30 MI/MMH.), UTOOH
[IOJIyUUTHL LleJIeBOe COeOMHeHMe B Buae OeJIoT0 TBepOoT'o BelleCTBa
(28,5 w1, 51%) . XX/MC  paccumuT. 0 C22H21F2N6OS» (M+H) *:
m/z=487,1; H"Habmomaemoe 487,1. H AMP (500 MI'u, IMCO-ds) &, M.I.,
9,56 (¢, 1H), 7,95 (m, J=5,5 Tu, 1H), 7,66 (c, 2H), 7,57-7,50
(m, 1H), 7,49 (m, J=5,5 T, 1H), 7,28 (T, J=8,8 Iu, 2H), 3,24-
3,16 (m, 1H), 3,08-3,01 (m, 1H), 3,01-2,91 (M, 2H), 2,83-2,74
(M, 1H), 1,90-1,67 (M, 3H), 1,24-1,10 (M, 1H).

[Ipumep 6

N-{7-1(38) -3-aMmMHONIUIIEPUINH~ 1 ~WJI] TMeHO [ 3, 2—-Db] IMpUINH-6—

mint-2- (2, 6-ogudropdbenni) -1, 3—-tnazoy-4-KapOoOKCaMUL



Cranmg 1. Tper-ByTuia-{ (35)-1-[6-({[2-(2,6-nupTopdpeHmns) -
1,3-THnasoj—4-miyi]kapboHMUJI}aMMHO) THeHO [ 3 ,2~-b ] nupnuamnea-"7-

uja]ounepunmue-3-uij}kapbamMaT

00
HN .

N 4 N’SF
S x Fﬂ\kaﬁy

Pacreop 1-xJjiop-N,N, 2-TpyMeTUIINPOIeHWIaMHa (68,8 mr, 0,515
MMOJIB) B IOXM (1,0 wMJ) MenJjeHHO »Do®aBJIAJIM K CYCIeH3uu 2-(2,6-
nudTopderHmr) -1, 3-Tnasz3o0ii-4-KapBOHOBOM KUCJOTH (IIpuMep 2, cCcTaamusd
2, 45,4 mr, 0,188 mMosawr) B IOXM (0,5 mi). CMechb IepeMelmMBaJM IIpU
KOMHATHOM TeMIepaType B TeueHMe 2 Y. 3aTeM K IIOJIyUeHHOM CMecwHu
no0aBJISgIIn pacTBOpP Tper-0yTui—-[ (35)-1- (6—-aMMHOTMEHO [3, 2-—
bl oupuouu-"7-1j) IunepmuoMH-3-muia] kapbamaTta (58,8 wmr, 0,169 wmMMOJb)
B IXM (2,0 w™j), nocje uyero nupuauH (123,7 wMr, 1,564 MMOJIB) U
CMecChb IIepeMelMVBalM IPpYM KOMHATHOM TeMlIepaType B TeueHMe eme 2 4.
CMech KOHIEHTPUPOBAJIM TIPM TIOHWXKEHHOM HaBJIEHWM, a I[IOJIyUeHHHM
OCTaTOK OuMIlaJiM C IIOMOWEBK XpoMaTorpadmumu Ha cuimkaresyie (0-100%
EtOAc B cCMeCcM M30MEepOB TeKCaHa), dYTO IaBaJio IIPOMeXyTOUHOE
coelIMHeHMe B BuIOe OJIleIHO—XeJITOTO Macja (92,2 wMmr, 96%). XX/MC
paccunT. nJasg Co7H2sF2Ns03S2 (M+H)*: m/z=572,2; HabmomaeMmoe 572,2.

Cranmusd 2. N-{7-[(38) -3-amuHonunepuamuH-1-ua] tueHo[3,2 -
b]oupunua-6-mnn}-2-(2,6-gudpropderu) -1 ,3-Tuazojyi-4-xKapbokcamMmuni

K pacTrBopy Tper-0OyTui—-{(38)-1-[6-({[2-(2, 6—oudTOopdeHmI) —
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1,3-™nazson—-4-min] kKapBOHWJI } aMMHO ) TMEHO [ 3, 2—b] nupuaomH-—"7-
W] IUnepuinH-3-ui} kapbamarTa (92,2 wMmr, 0,161 wmMoses) B IOXM (2,0
MiI) moBamisaamu ToOY (2,0 wia). CMechb IIepeMellMBajM IIPpYM KOMHATHOM
TeMIlepaType B TeueHMe 30 MMH., a 3aTeM KOHLEHTPMPOBAaJIM IIPU
IIOHVWXEHHOM HabJjleHUM . I[IOJIyUeHHEN OCTaTOK ouMllajiM C IIoMombil Od-—
BOXX (xoJjoHka XBridge™ (C18, TI'paIMeHTHOe DJIOMPOBAHME CMeCSIMU
MeCN/Boma, comepxammmu 0,15% NH40H, 1@0OpM cKopocTu TIoToka 30
MJI/MMH.), UYTOOH IOJYYUTL LleJIeBoe COoeIMHeHMe B Buae 0OeJloTo
TBEPOOTO BelleCcTBa (43,9 MI, 58%) . XX /MC paccumT. oJjig
C22H20F2Ns50S2 (M+H)+: m/z=472,1; Habgonaemoe 472,1.

Mpumep 7

5-aMmHO-N-{4-[ (3S) -3-ammHonunepunmua-1-mia] -1 H—ouppoJio [2, 3—

bl oupunuH-5-mi}-2- (2, 6—-gudTopdenHmy) -1, 3-tnazsoj-4-kapboKcaMuma

H2N
N N=
S
7t \H\’
<z @) NH
N 2
N N
Cranmusa 1. 4-Xnop-1- (peHnncynbedpoHmus) -1H-upposio[2 , 3~
b]oupunmuH
Cl
TN
P
N~ N
30
O

K pacrBOpy 4-xyiop-lH-nuppoJio[2,3-blnupuonHa (Ark Pharm,
5,023 o, 32,92 mMoJsib) B IOXM (150 Mi) moBaBasiam IOMAII (418,1 wMr,
3,422 w™MmMmOJIB), a 3aTeM TpusTHmiamuH (4,984 1, 49,25 wMMOJB) M
OeH30JICYJIE QOHUIIXIIOPMUL (6,904 T, 39,09 MMOJIE ) . ITocJie

IiepenMellMBaHMA TIIPU KOMHAaTHOM TeMIlepaType B TeUeHNMe 15 u cmechb
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npoMeleasim 1 M HCI (100 w™im). OpraHMUeCKMM CJIOM IIPOMHEAJN
HACHIMEHHEIMY BOIOHEMK pacTeopaMu NaHCOz (100 M) m xJjopuIa HaTpud
(100  wu1), 3aTeM cymmiM  Han NazxSOs M KOHLEHTPUPOBAJIM  IIPU
IIOHVXEHHOM IaBJIeHMM. I[IOJIyYeHHBM OCTaTOK OouMllajiM C IIOMOIEBI0

XpoMaToTrpadmun Ha cuaukarese (0-100% EtOAcC B CMeCU M30MepPOB

TekCcaHa), UYTO HOaBaJio IIPOMEXYyTOUHOE COeIMHEHME B Bule OJeOHO-
XeJITOTO TBepmoro BemecTBa (9,39 1, 97%). XX/MC paccumT. O

C13H10C1N202S (M+H)*: m/z=293,0; HabmomaeMoe 293,0.
Crammusa 2. 4-Xnop-5-Hurpo-1- (peHnyCcyarQoHMII) —~1H-

nuppoJio [ 2 ,3-b ] nupunmnH

Cl
O,N
Bk
-~
N~ N
~=0
O
PacTtrop Hutpata N,N,N-TpubyTmiaOyTaH-1-aMMHUSA (4,895 1,

16,08 wmmvosis) B IOXM (20 M) @pobaBiagaaM K - pacTeopy 4-xijiop-1-
(peHUIICYIBOOHWMII) — 1 H-TIMPpPOJIO [ 2, 3—b] nupuirHa (3,038 T, 10,38
MMOJIB) B IOXM (40 ™) mnpu -10°C. 3BaTeM MeOJIeHHO mHOOaBJIANIMU
aHTUOPUI TPUOTOPYKCYCHOM KMcJOTH (3,890 1, 18,52 MMmMosab) . Ilocie
nepemMemmBaumus npu -10°C B TeueHme 30 MMH. pPeaKUMOHHOM CMeCwH
oaBaJlM HaTpeTbCsa OO KOMHATHOM TeMlIepaTyph M IIepeMellMBallMd B

TedeHMe 24 u. 3aTeM peaKUMOHHYI CcMechb paszbaBiagiamu IOXM (50 wi),

IPOMEBAJIM BOIOOM (2x75 MJI) M HaACHIMEHHHM BOIHEIM PAaCTBOPOM XJIOPHIA
HaTpusa (75 Mi), nocjye 4yero cymmiam Hald NaxSOs M KOHUEHTPUPOBAJMU
OpY TIOHWXEHHOM IaBJIeHMM. I[IOJIyUeHHHM OCTAaTOK OUMMalIXM C IIOMOMLI
XpoMaToI'padpum Ha cuiamkareje (0-100% EtOAc B CMeCcHM U30MEPOB
I'ekKCaHa), UYTO HaBajio IIPOMEXyTOWHOe COeIMHEHMe B BUIe OJeOHO-
XeJITOTO TBepHoTo BemecTBa (3284,5 Mr, 94%). XX/MC paccuuT. @OJjdg
C13H9C1IN304S (M+H)*: m/z=338,0; HabmomaeMmoe 338,0.

Cranmns 3. TperT-ByTuia—-{ (35)-1-[5-vHurpo-1- (QeHUIICYIIBQOHNUIT) —

IH-ntmppoJio [ 2, 3-b]oupunmH—4—uj ] IunepuimnH -3 -l } KkapbaMmarT
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B cocym, colepxamui 4-xJop-5-HUTPO-1- (peHMIJICYIbOOHMII) —1H-
nuppoJio [2, 3-b]lnupuoue (714,2 wmr, 2,115 wMMob) U TpeT-OyTWUII-
(38) —munepuauH-3-miakapbaMarT (Combi-Blocks, 645,9 wMr, 3,225
MMOJIBL ) , nDofGaBasganaul-oyTaHos (8,00 mia), a zaTrem IUIISA (582,8 wmr,
4,509 wMMOJIB) . PeakKUMOHHYK CMeCh IepeMemmBaiaM nOpu 110°C B
TedeHre 12 u. Ilocje OXJaxXOeHVa JO KOMHATHOM TeMIepaTypH
PEaKUMOHHYK CMeChb KOHLEHTPMPOBAaJM IIPpM I[IOHVMXEHHOM IaBJIEHUM.
[ToJTy4JYeHHEN OCTaTOK ouMIaJIn C [IOMOIIBIO XpoMaTorpadum Ha
cumkarese (0-50% EtOAC B CMecHM HMBOMEPOB I'eKCaHa), UYTO JakalJio
IIPOMEXYTOUHOE COeOMHEeHMe B BMIEe XKeJITOI'O TBEepOoro BelleCcTBa
(719,5 wMr, 68%) . XX/MC  paccumT. 0 C23H28Ns506S (M+H) *:
m/z=502,2; HabmomaeMoe 502, 2.

Cranmns 4. TperT-Byrtnia-{ (38)-1-[5-amuuo-1- (QeHMIICYIIBEQOHNUIT) —

I1H-ntuppoJio [ 2, 3-b]oupunmuH-4 —uj ] iunepunmH-3-uil } kapbaMmarT
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B cocyn, comepxamui Tper-0yTmii—{ (35)-1-[5-HuTtpo-1-
(peHMIICYIBOOHWMI) — 1 H-IMPpPOoJIo [ 2, 3—b] IUpUIVH—-4 —1JI ] IUIIEPUOIUH- 3~
milkapbamar (719,5 mr, 1,434 MMmoOJIB), IIOPOWOK XxeJjiesza (793,6 wMr,

14,21 mmoJb) m NH4C1l (1147,6 Mo, 21,454 MMmogis), »noSarBiasam EtOH

(10,00 M), a 3areMm BOmy (2,00 M) . CMech HnepemMemmBaJy npu 80°C
B TedeHMe 2 Y. 3aTeM pPeaKLUMOHHYID CMeChb QUIBETpOBAaJM Yepes3 CJION
OIVaTOMOBOM 3eMJIM. OTOT CJoM »juomporasmM 10% BomH. pacTBopoM KzPOqs
(50 my1) m EtOAc (50 my) . OpraHMUeCKMUM CJIOM IIPOMEBIBAJIM HaChIeHHBM
BOIOHEM pPacTBOPOM xJiopuIa HaTpusa (50 mi), BarTeM cymmym Han Na2S0q4
M KOHLEHTPUPOBAJNM IIPM IIOHWXKEeHHOM IaBJieHuM. OCTaTOK OouMmalivd C
IIOMOIIBID XpoMaTorpadum Ha cujmkareje (0-100% EtOAc B cMecu
M30MEpPOB TI'eKCaHa), UYTO »0aBaJio IIPOMEXYTOUHOE COeOMHEeHMe B BUIE
TeMHOTO TBepHmoTo BemecTBa (491,8 wMmr, 73%). XX/MC paccumMT. OJsg
C23H30Ns04S (M+H)*: m/z=472,2; HadmomaeMoe 472,2.

Cranmus 5. TpeT-ByTuji—{ (35)-1-[5-({[5-[ (TpeT-
By TOoKCHUKAPOOHMII) aMHuHO | =2~ (2, 6—ngudToppermnsi) -1 ,3-Tuazoji—4-
uji] kapboHwu }amMmueo) —1 - (QeHnICcyYJIbQOHMII) —1 H-ntuppoJio [ 2 , 3-b ] nupuamH-—

4d-nj ] nunepunmue-3-uj } kapbamMaT

H
T
0 N N= F
H S
7~ N
| 0

N = O HN
! N

K pacrBOopy 1-xJjop-N,N,2-TpuMeTuinpoleHuinaMmbaa (115,7 wr,
00,8659 MMOJIb ) B TT'® (1,0 MJI) noBaBJIgJIn 5-[ (Tper-
OYTOKCUKaAPOOHWMII) aMMHO | —2— (2, 6—nudTopdeHm) -1, 3—tnazoj—4-
kapBboHOBYKL KucjoTy (Ilpmmep 1, crazudga 6, 120,4 mr, 0,3379 MMOJB)
B TI'® (1,0 mi). CMechb IHepeMemMBajM IIPM KOMHATHOM TeMIIepaType B
TedeHMe 5 u. BaTemM pgobapJjdsau pacTBop TperT-oyTumi-{ (38)-1-[5-

aMrHO-1- (beHMIICYnbsdoHMIT) —1 H-inppoJio [ 2, 3—-b] nupuonuu-4-
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W] InnepuiIvH-3-ui} kapbamara (127,3 mr, 0,2699 mvmons) B TI'® (2,0
MJI), TIIOCJle 4Yero nuMpuiouH (227,6 wMr, 2,877 MMOJB), U CMEeCh
IIepeMellBajiM I[OIpYM KOMHATHOM TeMIepaType B TedeHMe eme 12 4,
B3aTeM CMeChb KOHLEHTPHMPOBaJM IIPM IIOHWXEHHOM IaBJIeHUM, a OCTaTOK
oumMmaJiM C TIIOMOUWBI XpoMaTorpadum Ha cumkarejse (0-100% EtOAc B
cMecu M30MEepPOB TeKcaHa), UTOOE [IOJIYUUTE IIPOMEXY TOUHOE
coeIMHeHMe B BHUIe XeJITOT'O TRBepnoro BemecTBa (194,4 wmr, 89%).
XX/MC paccuuT. n0jag CssHazFoN707S2 (M+H)*: m/z=810,2; HabiomaeMoe
810, 2.

Cranmusa 6. 5-AvmmHO-N-{4-[ (3S) -3-amuuonunepuamnea—-1-mua] -1H-
nuppoJio[2,3-b]oupuamuH-5-nn}-2-(2,6-aupropperny) -1 ,3-rTuazoa—4-
xapOoKCaMmun

K pacTBoOpY Tper-0yTuii—{ (35)-1-[5-({[5-[ (TpeT-

OYTOKCUKaAPOOHWII) aMMHO | —2— (2, 6—nudTopdeHm) -1, 3—tnazoj—4-
W] KapOoHMII} aMMHO ) —1— (peHMICYyJIbOoHMII) — 1 H-nppoJio [ 2, 3—b] IMPpUIVH—
d-yin] nunepuIvH-3-mi}kapbamara (194,4 wmr, 0,2400 wmmoJsp) B MeOH
(2,0 M ) pmoBaBaasaM BOOHEM pacTBop NaOH (1,0 M, 2,0 MiI), nDociue
uero TT'® (2,0 MII) . [locye [epeMellMBaHmu g npu KOMHAaTHOM
TeMIlepaType B TedeHMe 5 U peaKUMOHHYK CMech paszBaBiaainn ETLOAC
(50 mMi1), OpOMEHIBAJM HACHIIEHHEIM BOIHEM PaCTBOPOM XJIOpMIAa HaTPUA
(50 ), 3aTeM CcymmJau Hang NaxS0s4 M KOHIUEHTPUPOBAJIM IIPpU
IIOHMXEHHOM mOaBJieHUM. I[IOJIYUEHHEM OCTaTOK pacTBopasau B IOXM (2,0
MJI) u pobaBasau TOY (2,0 miu). CMech IepeMemmBaJM IIPpYM KOMHATHOM
TeMIlepaType B TeueHue 30 MMH., a 3aTeM KOHUEHTPHPOBAJIM IIpU
IIOHMXEHHOM mHOaBJieHUM. I[IOJIYUEeHHEM OCTaTOK OuMIlaJM C IoMombil Od-—
BOXX (xoJjioHka XBridge™ C18, TI'palMeHTHOe BJOMUPOBaHME CMeCsIMA
MeCN/Boma, comepxammmu 0,15% NH40H, 1@OpM CcKOpoCTM TIoToka 30
MJI/MMH.), UYTOOH IOJYYUTL LleJleBoe COeOMHeHMe B BuIe O0eJloTo
TBEepIOTO BemecTBa (46,6 Mr, 41%). XX/MC paccuuT. OJsg Co2Hz2F2N70S
(M+H)*: m/z=470,1; nHabmonaemoe 470,2. H AMP (500 MIu, IMCO-de)
o, m.m., 11,49 (¢, 1H), 9,49 (¢, 1H), 9,04 (c, 1H), 7,64-7,47
(m, 3H), 7,35 (m, J=3,3 I, 1H), 7,27 (v, J=8,8 Tu, 2H), 6,57
(@, J=3,4 T, 1H), 3,29-3,23 (m, 1H), 3,10-3,03 (m, 1H), 3,00-
2,86 (m, 2H), 2,85-2,77 (m, 1H), 1,87-1,79 (m, 1H), 1,79-1,65
(M, 2H), 1,24-1,10 (M, 1H).

[IpuMmep 8
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N-{4-[(38)-3-aMmmHOonunepuanH—-1-wmi] -1 H-nuppoJo [2, 3-

bloupunuua-5-mi}-2- (2, 6—oudprTopdeHm) -1, 3—-trnazoj—-4-xKapOoKcaMus

Herj
N.—
H
(ﬁ'f\’
Z O

Cranmda 1. Tper-bByTuia-{ (35) -1-[5-({[2- (2, 6-nupTopdpeHmns) -

Z

Iz
ZZ

1,3-1nasos—4-mii]kapboHny}aMmuHo) -1~ (peHnICcyibpoHmII) —1H-

nuppoJio [ 2, 3-b ] oupunmH—4 il | IunepunmnH -3 -l } kapbaMar

100
N H N=
(/ﬁrN ~

N/ O

O O

PacTrOpP 1l-xJy0op—-N,N, 2-TpUMe TUJINIPOIIeHUIIaM/Ha (114,1 MT,
0,8539 Mmogae) B IOXM (1,0 MJ) MenJjieHHO HDOBABJIAIM K CYCIEH3UM 2-—
(2, 6—oudTopbermnsr) -1, 3-tnazoji-4-xkapBOHOBOM  KUCJIOTH (Mlpumep 2,
craguga 2, 74,2 wMr, 0,308 MMOJIbL) B IXM (1,0 w™ja). CwMmechb
IepeMellMBalM IPM KOMHATHOM TeMIepaType B TeueHMe 2 u. NoBaBJsaaIu
pacTBoOp TpeT-0yTuiI—{ (35) -1-[5-ammHOo-1- (berHuycynedonHm) —1 H-
nuppoJio [ 2, 3-b] nupuinH-4-mj] murnepuamua-3-ui} kapbamaTa (125,1 ™Mo,
0,2653 mvmoss) B XM (2,0 mMi), a BarTeM nupuomH (217,3 wMr, 2,747
MMOJIB) , 3aTeM CMecChb IIepeMelMBaJiM IIpM KOMHATHOM TeMIepaType B
TeueHre 12 u. PeaKUMOHHYK CMeCh KOHUEHTPUPOBAJM IIPU IIOHWXEHHOM
DaBJIEHWM, a IIOJIYYeHHEM OCTAaTOK OUMImaJM C I[IOMOMBK XpoMaToTpadum
Ha cuamkareje (0-100% EtOAc B CMeCHM M3OMEPOB TI'eKCaHa), 4To
oaBaJjio IIPOMEeXyTOUHOe COeIMHeHMEe B BUIOe TeMHOI'o Macija (175,3 wr,

95%) . XX/MC paccuur. oy CasH33F2NegOsS2 (M+H) *: m/z=695,2;
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HabJomaemoe 695, 2.

Cranmusa 2. N-{4-[ (38) -3-AvmuHonunepuamnH—-1-mua]-1H-
nuppoJio [ 2, 3-b]nupunmuH-5-un}-2-(2,6-gudpropdermus) -1 ,3-ruazoja—4-
xapbokcaMus

K pacTteopy Tper-OyTuia-{(3S5)-1-[5-({[2-(2, 6-oudTopdeHn) -
1, 3-tuazson-4-mia] kapBoHWUI } aM1HO ) —1- (beHMICYJIbOOHMIT) — 1 H-
ouppoJio [2, 3-b] nupuianH-4-mjl] nunepuomui-3-uit kapbamaTa (175,33 w™Mr,
0,2523 wMmoJsib) B MeOH (2,0 wiI) »noBaBisajM BOIHHM pacTBop NaOH
(1,0 M, 2,0 Myu), mnocme uero TI'® (2,0 wmia). Ilocyie HNepeMemMBaHMUA
Ipy KOMHATHOM TeMIepaType B TedeHMe 5L U peakKUMOHHYK CMecChb
pazbaeigsanu EtOAc (50 MiI), [pOMBIBaJM HACHIIEHHHEM BOIOHEM PacTBOPOM
xJjopuna HaTpusa (50 wir), cymmim Han Na2304 M KOHLUEHTPUPOBAJU IIPpU
IIOHWXEHHOM IOaBJieHMM. OcTaTok pacTtBopam B IXM (2,0 wMiI) wu
nobaraaau TOY (2,0 wi). CMech IepeMellMBalM IIpM KOMHATHOMU
TeMllepaType B TeueHre 30 MMH., a 3aTeM KOHLEHTPUPOBAaJIN IIPU
IIOHVKEHHOM HaBJieHUM. I[IOJIyUeHHEM OCTaTOK OuMllajM C I[oMombil Od-—
BOXX (xoJjioHka XBridge™ Cl18, TpalMeHTHOe BJOUPOBaHME CMeCsaIMA
MeCN/Boma, comepxammmu 0,15% NH4OH, 1@OpM CKOpoOCTM TIoToka 30
MJI/MMH.), UYTOOH IIOJIYYMUTL LlejleBOe COoeIOMHeHMe B BuIe O0eJloTo

Q

TBepIoro BemecTBa (59,1 mr, 52%). XX/MC paccuuT. nJs Co2H22F2NeOS

X

(M+H)*: m/z=455,1; Habmomaemoe 455,1.
Iprmep 9
5-amMmHo-N-{4-[ (3S) -3-ammHonunepuomuu-1-mial] -2, 3-

OIUTUOpodypo [2, 3-b] oupuonH-5-mj}-2- (2, 6—-gudrTopdeHms) -1, 3—-Truaz0JI—

H2N~O Fp
— F

N H N S

- | N\"&

4d-rapOoKCcaMnL

Cranmnsa 1. 2-(2-0T7op-4-MOONUPUIONH—3~M1JI) 3TaHOJI
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HO X

»

F N
2,0 M pacTeop OVM3OIpOoNMIaMmuIa JINTUS B cMecu
renrad/ T/ sTUin6eH30JI (8,10 MJI, le,2 MMOJIE ) nodfaBJIAIM K

pacTeopy 2-0Top-3-umomnupunuHa (Ark Pharm, 2,989 r, 13,40 mMMOJIB)

B TI'® (50 M) mpu -78°C, 3aTeM CMecChb I[epeMemupanu opu -78°C B

Teuenre 90 wMumH. IllonmepxrBasg TeMmIeparTypy -—78°C, MeImJIeHHO B
TeueHre 20 MMH. OoBaBJIaIM  pacTBOP 1,3, 2-ouMokcaTnoJylan—2, 2—
IOVOKCUIAa (2,206 1, 17,77 MMOJB) B TI'® (30 wI), pacTBoOp

nepeMemmBaly Opu -78°C eme 20 MMH, 3aTeM OJaBaJlM &My HaTpPeThCd

IO KOMHATHOM TeMIIepaTyYyPE WM IIepeMellMBaJl B TeUdeHNe 2 u. BareMm

cMech oxJjaxpmanu mo 0°C m pmoBGaBiasam 12,0 M Bomuem pacTBop HCI
(5,0 w™ma, 60 wMMOJBL). PeakKUMOHHOM CMecH HaBaJM HarpeThbCcd IO
KOMHATHOM TeMIepaTypH U IIepeMellMBaJiM B TedeHMe 3 Y. [JoOaBIAJM
HaACHIEHHE BOOHEM pacTBop NaHCO3 (250  wI), 3aTeM CMecChb
DKCTPAaTrUpOBaJIn EtOAc (3x150 MII) . O0beIVHEeHHEEe DKCTPaKTH
[IPOMEIBAJIM HACHIMIEHHEIM BOIHEIM PaCcTBOPOM XJopuIa HaTpuda (250 wi),
cymmar HaZ NazS0s4 ¥ KOHUEHTPUPOBaJM IIpM I[IOHMWKEHHOM NaBJIEHUU.
OcTaToK ouMmaJM C IIOMOmMbI XpoMaTorpadum Ha cuimukarese (0-100%
EtOAc B cMecuM M3OMEPOB TI'ekKcaHa), UYTO HJakBaJilo I[IPOMEXYyTOUHOEe
coeIMHeHMe B BuUIe 0eJIoT0 TBepHmor'o BemecTBa (3,13 1, 87%). XX/MC
paccunT. njasg C7HgFINO (M+H)*: m/z=268,0; HabjaomaeMmoe 268,0.

Cragmsa 2. 4-UHonm-2,3-murunpodypo[2,3-b]oupunmuH

=

~~

|
O °N

dochpaTr kammsa (10,0 r, 47,1 mMoabs) »noBaBJjaJM K pPacTBOPY 2-
(2-9pTOop-4-mMonnupunouH-3-mi) sTa”Hoya (3,13 r», 11,7 wmvomes) B 1,4-
oruokcaHe (100 wir). CMeCchb KUIOATUIIM C OOpaTHBM XOJIOOMJIBHUKOM B

TeueHre 36 Y. PeaKIUMOHHYID CMeCh (QUJIILTPOBAJM, a OCAaIOoK IIPOMEBAJIN
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EtOAc. O0BenMHEeHHEE nopLumumn ¢pmbTPpaTa KOHIIeHTpMUPpOBaJIXM  IIpHU

IIOHMXEHHOM HOaBJIEHUU. OcraTok pacTBOpdau B IOIXM (100  w™I),

[IPOMEIBAJIM HACHIIEHHBEIM BOIOHEIM pPacTBOPOM XJopuha HaTpua (2x100
MII) , cymmir Han Na2S0O4 ¥ KOHUEHTPpMpOBaJlM IIPpM  IIOHMKEHHOM
naBJieHuM . IIOJIYUEHHBEI OCTaToK (2,55 1), comepxamui IPOMEXyTOUHOE
COeIOMHEeHNE, MCIIOJIb30BaJIA 0JI4 cJlenynmen cCTanum peaxkummn
HeloCpenCTBeHHO 0e3 HOOMNOJIHUTEJIbHOM ourcTkM. XX/MC paccumuT. s
C7H7INO (M+H)*: m/z=247,9; HabGmomaemoe 248,0.

Cranmns 3. 4-Hom-5-Hurpo-2,3-aurunpodypo[2,3-b]nupuimna

| R N()Z
-~
0" °N
PacTBOop IOEMAmMENM as30THOM KucjoTe (15,0 ™y, 358 MMOJIbL) B
KOHLEHTPUPOBAHHOM CepHOM kmuciaoTe (15,0 wi, 281 MMOJIB) MeIJIEHHO
B TeueHue 15 MMH. IOpM IIepeMelMBaHUM OOoOaBJAIM K pacTBOpyY 4-mon-—
2, 3-ourunpodypo [2, 3-b]nupuanua (2,237 r, 9,055 MMoOJIL) B CcepHOM
kucjgoTre (10,0 My, 188 mmMmoss) mpu —-10°C. IloJlyyeHHOM CMeCH OaBaJlu
HarpeTbCs OO KOMHATHOM TeMIepaTypH M IepeMemrBaM eme 16 u.

PeakUMOHHYID CMeChb TI'aCuJM, BJIMBaAd €€ B ,HpO@J'IeHBIIZ Jjen, a 3aTeM

BKCTparnpoBalu EtOAc (6x100 MII) . OpraHnueckKue DKCTPaKTEH

ODBEeOIVHAJIN U IIPOMEIBAJIM HaCHIMeHHEBEMIM BOIHEIMM pPacCTBOpaMM NaHCO3

(2x300 M) m xjgopuma HaTpusa (300 mi), BaTeM cymaM Han NaxS0s u
KOHLUEHTPUPOBAJIM IIPY I[IOHWXEeHHOM IaBjieHuM. I[IOJIyUeHHEM OCTaTOoK
ouMmajJM C IIOMOWEBK XpoMaTorpadmum Ha cumkarejse (0-100% EtOAc B
CMeCH M3O0MepOB TI'eKCaHa), 4YTO IaBaJlo IIPOMeXyTOUHOe COeIMHEHMUE B
BUIe OJIeOHO—XKeJITOTO TBepIOoTro BemecTBa (2,43 1, 92%). XX/MC
paccunT. njasg C7HeIN203 (M+H)*: m/z=292,9; uabmomaemoe 293,0.
Cranmns 4. Tper-bByTwmi-[ (3S)-1-(5-HHUTDO-2,3-Aaurunpodypol[2,3-

bl oupunna—4-ni) nunepunmnH-3 -1l ] kapbaMaT
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B cocyn mOJasd MMKPOBOJIHOBOW 00paboTku, comepxamui 4-monm—5-
HUTpO-2, 3—ourungpodypo [2, 3-b]loupuous (2,05 ©», 7,02 MMOJb), TpeT-
ByTui— (3S) ~nunepuanu-3-uiakapdamar (Combi-Blocks, 1,489 1, 7,435
MMOJIL) M JOUIISA (1,836 1, 14,20 wMMoJIb), @poSarjgsiam EtOH (12,00
M) . Cocyn TepMeTMUHO 3aKpHBaJlM M CMechb HaTperanu mnpu 100°C mon
IeVICTBMEM MMKPOBOJIHOBOTO M3JIYUeHMsS B TeueHMe 2 Y. PeaKUMOHHYIO
CMeChb KOHIEHTPHMPOBAaJIM I[IPM IOHMXEHHOM HOaBJeHUM U T[IOJIyUeHHHMN
OCTaTOK OuMlaJiM C IIOMOWEBK XpoMaTorpadmuu Ha cuimnkarese (0-100%
EtOAC B cMeCcHM M30MEPOB TI'€KcaHa), UYTO IabBajlo lLieJIeBoe COeIMHEeHUE
B BUIE XeJTOTO TBepmoTro BemecTBa (2,46 1, 96%). XX/MC paccuur.
0 Ci17H2sN4Os (M+H)*: m/z=365,2; Habjaownaemoe 365,1.

Cranmusa 5. Tper-ByrTmii-[ (3S)-1-(5-ammuuo-2,3-aurunpodypol[2,3-

b]oupnunna-4-muji) ounepunna-3 -] kapbaMarT

ox

HoN X
w

N~ O

Pd (10%) Ha yrjge (108,7 wmr, 0,1021 wmMOJIBE) I»JoOaBJISIM B
aTMochepe aszsoTa K pacTBopy TpeT-OyTui-|[(3S8)-1-(5-HUTpO-2,3-
OIUTUOPOQYpPO [2, 3—b] IMpUINH-4-1JI) IUTIEPUOMH-3-WJI ] KapOamMaTa (411, 2
M, 1,128 mMmosie) B MeOH (5,00 mi) . PeaKUMOHHYK CMECh IIPOIyBaJiu
BOIOOPOIOM U IIepeMellMBaliMi B aTMocdepe Bomopoma (1 atMmM.) B

TeueHre 14 uU. B3aTeM pPeaKUMOHHYI CMeCh OQUILTPOBAJM UYepes CJIOM
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I11aTOMOBOM 3eMJIN . BaTeMm cJjon BIIOUPOBAaJIN OOIIOJIHUT €JIb HEIM
kosmmuecTBOM MeOH. OMJILTPAT KOHLUEHTPUPOBAJM IHIPM  [IOHMXEeHHOM
OaBJIEHMM, UYTO IaBaJlo IIPOMEeXyTOUHOEe COelMHEeHMe B BUIe CepoBaTo-—
feJIoT0 TRBepOOIO BelleCTBa (387,9 w™rm), KOTOpOEe MCIIOJIb30Balu
HellOCPpeACTBEHHO IJIA cJlelyllel cTanuy peakluy 0e3 HOOINOJIHUTEJILHOM
ouricTku. XKX/MC paccuur. ojasg  Ci17H27N403 (M+H)*: m/z=335,2;
HabJmomaemoe 335, 2.

Crammusa 6. ToeT-ByTuyi—{ (35)-1-[5-({[5-[ (TpeT-
byTokcurapboHMII) aMuHO | -2~ (2, 6-gudTopperHmns) -1 ,3-Tuaszoa—4-
nja]xkapboHui }amMmueo) =2 , 3-ourunpodypo [ 2 ,3-b]nupunma—-4 -

uja]ounepunmue-3-uij}xkapbamMaT

7“’“0 Q
N N=
A
ON oHN\n,O
O
K cMecu 5-[ (Tper-DyTOKCUKAPOOHWII) aMUHO | —2— (2, 6—
nudTopdbenwui) -1, 3-Tnaszoiyi-4-kapBoHOBOM KUCJOTH (IlIpmmep 1, cTamud
6, 418,2 w~mr, 1,174 wmosw), TperT-OyTmi-|[(3S)-1-(5-ammHOo-2,3-
OIUTUOPOQYPO [2, 3—b] IUpUAMH-4-1II) IUIIepUIMH-3-1JI] KapBaMaTa (377,4
M, 1,128 MvmoJsb) M HATU (1308 mMr, 3,440 wmMmoJsib) pmoSaBisaau IMOA
(15,0 w1m), a BaremM JOUIISA (1,00 wi, 5,74 MMOJIB) . CMech
IepeMelMBalM IIPM KOMHATHOM TeMlIepaType B TeueHUMe 2 Y. 3aTeM

PEeaAKIMOHHYIO CMeChH paszbaBJgaimn EtOAcC (150 MII) , [IPOMBIB aJIn

HACHIMEHHEIMY BOIOHEMU pacTeopaMu NaHCOz (150 M) um xJjiopuIa HaTpusid

(2x75 wi1), 3BaTeM cymmar Han NaxS504 M KOHLUEHTPUPOBAJM  [IPpU
[IOHVDKEHHOM HIapBJieHMM. OCTaTOK OuMllaJi C I[IOMOIBI XpoMaTorpaduy Ha
cumkareje (0-100% EtOAcC B CMeCHM M30OMEPOB TI'€KCaHa), UYTO JaBaJio
IIPOMEXYTOUHOE COeOMHEeHMe B BMIEe KeJTO'O TBEPOOTO BelleCcTBa
(720,2 wMT, 95%). XX/MC paccumuT. oy Cs2H39F2NeO6S (M+H) *
m/z=673,3; HabomaeMoe 673,2.

Cranmusa 7. S5-AmMmHO-N-{4-[ (35) -3-amuHOonunepunmuua-1-muij] -2 ,3-
aurunpodypo[2,3-b]oupunmuua-5-un}-2-(2,6-audpropdperHni) -1 ,3-Tuasoja-

4-kapbokcaMus
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K pacTBoOpyY Tper-0yTuii—{ (35)-1-[5-({[5-[ (TpeT-
OYTOKCUKAPOOHWMII) aMMHO | —2— (2, 6—oudTopdeHm) -1, 3—tnuazoj—4-
W] KapBOOHUII} aM1HO ) =2, 3—IUTnIpodypo [2, 3—-b]l nupmuomH—4-
W] InunepuinH-3-ui kapbamara (720,2 Mr, 1,070 Mmvosns) B IOXM (3,0
MJ1) pmoBarjasgau TOY (3,0 wmia). CMech IDepeMellMBaJM IIPM KOMHATHOM
TeMIlepaType B TedeHue 30 MUH., a 3aTeM KOHLEHTPUPOBAJU IIpU
IIOHMXEHHOM mHOaBJieHUM. I[IOJIYUEHHEM OCTaTOK OouMmaJM C IoMombio Od-—
BOXX (kxoJjioHka XBridge™ C18, TI'palMeHTHOe B»BJIOMUPOBaHME CMeCsIMU
MeCN/Boma, comepxammmu 0,15% NH4O0H, 1@0OpM cKopocTM TIoToka 30
MJI/MMH.), YTO HaBaJio lleJIeBOe CcoenMHeHMe B BuIe O0eJIOTO TBepIOTO
BemecTBa (187,7 Mr, 37%). XX/MC paccuuT. mid Cz2H23F2NeO2S (M+H)*
m/z=473,1; Habmomaemoe 473,2. H AMP (500 MI'n, IMCO-ds) &, M.I.,
8,74 (¢, 1H), 7,68-7,39 (M, 3H), 7,26 (T, J=8,8 TIT'u, 2H), 4,48
(r, J=8,9 Tu, 2H), 3,37 (v, J=8,5 I'u, 2H), 3,14-3,01 (M, 1H),
3,00-2,90 (m, 1H), 2,89-2,81 (m, 1H), 2,77-2,69 (M, 1H), 2,55-
2,50 (m, 1H), 1,83-1,59 (M, 3H), 1,12-1,00 (M, 1H).

Ipumep 10

N-{4-[(38) -3-aMMHONIUIIEPUIVH~1-1JI] -2, 3—ourmapodypo [2, 3-

bloupunuua-5-miu}-2- (2, 6—-oudpropderHm) -1, 3—-truazoji—4-xkKapOoKcaMus

H2N
N N=
Z WS
O .\Nl O
K cMecu 2-(2, 6—oubropdenHmy) -1, 3-Truaz3o0J-4-KapOOHOBOM

kucJoTe (I[lpumep 2, crammus 2, 14,5 wMmr, 0,0601 w™MMmoJb), Tper-—
OyTmi- [ (35) -1- (b—ammuO-2, 3—ournapodypo [ 2, 3—-b] nupuianH-4-

W) INNepUIVH-3-UJI] kapBaMaTa (19,2 wr, 0,0574 w~mMoJIB) M HATU
(72,5 M, 0,191 MmoJb) pobarjagaam OMOA (1,50 mia), a zarem IUIISA
(79,6 w™mr, 0,616 wMMOJIB) . PeakIMOHHYK CMECh I[IE€peEMENMBaJIM IIPU
KOMHATHOM TeMIepaType B TedeHMe 2 U, a 3aTeM KOHIEHTPUPOBAJU
IpM I[IOHWXEHHOM HaBJieHMM. K ocraTky nobaeiadaiamu OXM (2,0 wia),
nocjye uyero TOY (2,0 wMa). CMechk IepeMelMBaJIM IpM KOMHATHOMU

TeMIlepaType B TeUdeHNKe 30 MmH. ; a 3sSaTeM KOHLIEeHTPpHMpOoOBaJiM IIPpU



124

IIOHVKEHHOM IaBJjleHUM. I[IOJIyUeHHEM OCaIOoK ouullajgM C IOIoMombl Od-—
BOXX (xoJjioHka XBridge™ C18, TpalMeHTHOe BJOUPOBaHME CMeCsaMA
MeCN/Boma, comepxammmu 0,15% NH4OH, m0pu cKopocTu TIoToka 30
MJI/MMH.), UYTOOH IIOJIYYUTL LlejleBoe COoeIOMHeHMe B BuIe O0eJloTo
TBepIoTo BemecTBa (5,3 mr, 20%). XX/MC paccumT. mjsa C22H22F2N502S
(M+H)*: m/z=458,1; Habiomaemoe 458,1.

Mpumep 11

N-{4-[(38) -3-aMuHONIUIIEPUINH-1-1JI] -2, 3—ourmugpodypo [2, 3-

bl oupuanH-5-mj}-6- (2, 6-0udTOopPeHUJI) —D—dTopIUPUINH-2-KapOoKCaM1

N H N* |
/lN X
O\N O
Cranmsa 1. Merun-2-(2,6-gudpropdeHmii) —5-QTopIupuamnH—2 -
KapbOoKCcHJIaT
F F
N\F
MeO \~
O

B cocyn Cc 3BakpyuMBawmeMcsa KPHIIKOM, OCHAaleHHBY MAaTHWTHOMN
MemaJIKoM, noBaBJIAIN MeTUJI-6—0pOM—5-OTOPIUPUAUH-2-KapOOKCUIIAT

(Frontier Scientific, 200,2 mr, 00,8555 mMMmoJib), a Barem 2-(2,6-

nudropdbennit) -4,4,5, 5-rerpamMernn-1, 3, 2-nnokcabopoJiaH (Combi-
Blocks, 310,2 MI, 1,292 MMOJIE ) u oucC (Tpu-TpeT—
oyrunbocoduy) naagaoum (87,5 mMr, 0,171 Mmosbs). CoCcyn TepMeTUUeCKU

3aKpHBaIX MeMOpaHOoM, TMOoKpHTOM IIT®S, BaKyyMMPOBaJM U 3allOJIHSAJIU

asoToM Tpu pasza. C noMombpp mopmia pobasijgsanu 1,4-mmokcaH (3,0
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MJI), 3aTem JIUIISA (0,30 M, 1,7 MMOJIL) M BOIY, OCBOOOXIEHHYI OT

kucjgopona (0,1 wi). Cmech HarpeBagu npu 100°C B TeueHme 2 U,
3aTeM ey HaBajiM OCTHTB OO KOMHATHOM  TeMIepaTypH. CMech
pazbaBiasau EtOAc (40 wI), nOpomelBaiau Bomo¥ (40 MJI) M HaCHIEeHHBM
BOOHEIM pPacTBOPOM XxJjiopuna HaTpua (40 wi), 3aTeM cymmin Han NazSOg4
Y KOHLEeHTPUPORBAaJM IIPU I[IOHMXEHHOM HaBJIeHMM. IIOJIyUYeHHH OCTaTOK
ouMmaJM C IIOMOmBI XpoMaTorpadmum Ha cuiamkarejge (0-50% EtOAc B
CMeCH WM30MepOB I'eKCaHa), UYTO HOaBaJlo I[IPOMEXYyTOUHOEe COeIOMHEHUE B
BUIe OeJIoTO TBepIoro BemecTBa (210,2 Mr, 92%). XX/MC paccuur.
01 Ci13HoeFsNO2 (M+H)*: m/z=268,1; HabimomaeMoe 268,0.

Cragmsa 2. 6-(2,6-gudpropdperHmnsr) —5-propnupunmua-2-xKapObOHOBAA

KHCJIOTAa
F F
NP
I
HO V%
O
K cMecHu MeTUJI-6- (2, 6—-oudTopdeHmII) —5-dTOPIUPUIUH-2 —

kapbokcuiaaTta (210,2 wmr, 0,7867 MMOJIB) M MOHOTMIApPaTa IMOPOKCHUIA

Jutug (162 mMmr, 3,86 MMOJIb) mobarjaanm TI'®¢ (3,0 mMjI), a 3aTeM BoOy
(1,0 w). CmMech HaTrpeBagu npu 50°C B TeueHme 3 u. B3BaTeMm

PeakKLMOHHYID CMech oxJjaxmasM nmo 0°C M MemjieHHO po®amBigiam 1 M HCL

no pH 2. B3BaTeM peaklMOHHYI CMech pas3baBaanau Bomou (20 wi),

skcTparmporalin EtOAc (3x20 mMJ) M 0OOBEeOMHEHHHE OpPTaHWUYECKME CJIOU
[IPOMEEBAJIM HACHIIEHHEIM pPacTBOPOM XJiopuha HaTpud (30 wiI), Ccyuuimu
Han Na»S04 UM KOHLUEHTPUPOBAJIM [IPU IIOHMWXEHHOM HOaBJIEHMM, UYTO HOaBallo
[IPOMEXYyTOUHOE COellMHeHMe B BUIe O0eJIoT'o TBepHOoIr'o BemecTBa (162,1
MT, 81%). XX/MC paccuur. Onusg CipH7F3NOz (M+H)*: m/z=254,0;
Habsmomaemoe 254,0.

Cranmusa 3. N-{4-[ (38) -3-amuHonunepuamuH-1-mun]-2,3~-
aurunpodypo[2,3-b]oupunmua-5-un}-6- (2, 6-auproppeHmni) -5-

dToprnupuanH-2-KapboKCcaMUn
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K cMecu 6- (2, 6—oudropdeHm) -5-pTopnUpUINH-2-KapOOHOBON
kucjoTe (15,0 M, 00,0592 wMmvmodsis), Tper—-OyTumi-[ (3S)-1-(5-amMmHO-
2, 3—ourunpodypo [2, 3-b] IupuonE-4-wmi) IUIepUOuH- 3-1UJl ] kKapBamMaTa
(19,1 Mmr, 0,0571 mmoJsisz) m HATU (73,6 mr, 0,194 mMvoJib) moOaBJISasIM
IMOA (1,50 ), a BaTem IUIISA (84,8 w™Mr, 0,656 MMOJIBL) .
PeakUMOHHYID CMeCh IlepeMellMBaJM I[IpM KOMHATHOM TeMIepaType B
TeueHMEe 2 U, a 3aTeM KOHIUEHTPUPOBAJM IIPU IIOHMXEHHOM IabBJieHMM. K
ocTraTky nmobamiggnam IOXM (2,0 wMia), a BzBaremM Toy (2,0 wMia). Cwmechb
IepeMelMBalM IIPM KOMHATHOM TeMlepaType B TeueHue 30 MMH., a
3aTeM KOHUEHTPMPOBAJM I[IPpM IIOHWKEHHOM HOaBJIeHMM. IlOJIyUeHHHMN
ocamok ouMmagau ¢ noomombin  O0-B3IXX (kojoHka XBridge™ (C18,
TpaIMeHTHOe DSJIUMpOBaHMe cMecamu MeCN/Boma, comepxamymy 0, 15%
NH4,OH, @OpM CKoOpoCcTM noToka 30 MI/MMH), UYUTOOH IMIOJIYUUTEL IlleJIeBoe
coeIMHeHMe B BuUIe 0eJIoTO TBepHmoTo BemecTBa (5,9 Mr, 22%). XX/MC
paccunT. nOJS CoaH23F3Ns02 (M+H)*: m/z=470,2; Habmomaemoe 470,2.

Ipumep 12

3—aMmHO-N-{4-[ (35) -3-ammHonunepmunmua—-1-mia] -2, 3-
oInTuopodypo [2, 3—-b] nupuiouH-5-mj}-6- (2, 6—-gudTopdeHmJI) —5—

bropnnpnInH-2-KapBoKCaMnI

H2N“O F F
A F
Ny N
A N A

0-S" O NH,

Cragmsa 1. MeTwmji—-3-aMMHO-5-QTopnupuinH-2-KapOoKCHUIIaT

F |\NH2
Z O
N ~
O
K pacTBOPY 5-0TOopP-3-HUTPOINUPUIUH-2-KapBOHUTPUIIA (Ark

Pharm, 7,2 1, 43 MMmoJib) B EtOH (80 Mi) mofaBigaiM OUXJIOPUI OJIOBa



127

(45 7, 230 MMmoJib) . CMech IepeMemmBaiu npu 90°C B TeueHue 2 U, a
3aTeM KOHLEHTPUPOBAJM IIPM IIOHMWXKEHHOM »IaBJIeHMM. 3aTeM Io0OaBJIAJIN
BOOHEM pacTeOop HC1 (10 M; 40 mj, 400 MMOJNB) M CMeChb KUIATUIU C
O0OpaTHEIM XOJIOOMJIBHMKOM B TedueHMe 6 Y. 3aTeM peakKUMOHHYK CMeChb
KOHILEHTPUPOBAJX IIPU IIOHMWXEHHOM IaBJIEHMM, a IIOJIyYeHHHM OCTaToK
pacTeopsaIu B MeOH (120 wi) . HoGaBjsaau THUOHMIAXJOpunD (7,2 wia, 99
MMOJIL) . 3aTeM cCcMechb IepeMemmBaJgu pu  90°C B Teuenue 24 u,.
PeakKUMOHHY CMeChb KOHIEHTPUPOBAJIM IIpPM I[IOHMXEHHOM IaBJIEHUHU,
paszBarngain EtOAC (300 w™1), MNPOMEIBAJIM  HACHIMEHHBIMM  BOIHBIMMU
pacreopaMu NaHCOsz; (300 wi1) m xJjopuia HaTpusa (200 wiI), Cyluim
Han Na2S0O4 M CHOBa KOHLEHTPUMPOBAJM IIPM I[IOHVWXEHHOM HOaBJIEHUN.

HOJ’IyT{eHHBIﬁ OoCTaTor oUuMInaJir C IIOMOIIBIO XpOMaTOI‘pa@)MM Ha

cusmmkaresyie (0-100% EtOAc B CMeCHM M30OMEPOB I'e€KCaHa), YTOOH
IOJIYUMTEL IIPOMEXYyTOUHOe coeduHeHMe (4,6 v, 63%). XX/MC paccuur.

s C7HgFN202 (M+H)*: m/z=171,0; Habmomaemoe 171,1.

Cragmsa 2. MeTwuji—3-aMMHO-6-0poM—5—-QropnupuimnH—2-KapboKCHIaT

Br
NP
oA~

O NH,

K pacTeOopy MeTHMII-3-aMMHO-5-QTopnuUpUIMH-2-KapOokcuiaTa (3,6
r, 21 mMoJb) B MeCN (60 M) nopumaMv noBaBiIaiay N-OpOMCYKUMHUMMMUI
(4,1 T, 23 MMOJIB ) . Ilocae rnepeMelMBaHn g npu KOMHaTHOM
TeMIlepaType B TeUeHMe 2 U peaKUMOHHYKR CMechk pa3sfBaBiuaim ETLOAC
(200 MJI) M HOpPOMHEBAJM HACHIMEHHBEMM BOIHEMM pacTBopamu NaHCOsz (200
MJI) ¥ xXJgopunma HaTpusa (200 wMin), 3BareM cymmaM  Hal Na2S0s4 m
KOHLUEHTPUPORAJIM IIPM I[IOHMXEeHHOM IJaBJjieHUM. I[IOJIyUeHHEM OCTaTOoK
ouMIlajiM C IIOMOWEBK XpoMaTorpadomum Ha cuiukareje (0-100% EtOAcC B
cMecHu MN30MEPOB rekcaHa), UTOOH [IOJIYYUTE [IPOMEXY TOUHOE
COeIMHEHVe B BuUIe OJIeOHO-XEJITOTC TBepnoro BemecTBa (4,0 1,
76%) . XX/MC  paccuur. nJis C7H7BrFN202 (M+H) *: m/z=249,0;
HabJmonaemoe 249,0.

Cranmusa 3. MeTwun-3-aMuHO-6-(2,6-OudrTopdeHnsi) —5-QropimupmuamH-—
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2-KapboOKCHJIAT

B cocyn ¢ 3BakpyuMBawmeMcsa KPHIIKOM, OCHANEeHHBY MAaTHUTHOM

MemaJiKoM, noBaBJAaIn MeTUJI-3—aM/HO— 6—0pOM~-5—QTOPIUPUONH—2 —
KapbokcuiaT (99,6 MI, 0,400 MMOJIB ) , a 3aTeM 2-(2, 6-
nudrTopdenn) —-4,4,5, 5-rerpamMernn-1, 3, 2-nnokcabopoiiaH (Combi-

Blocks, 190 mr, 0,80 MMOJNIL) M OuC (Tpu-TpeT-0yTUIQGOCOUH) Haslaanun
(40,9 mr, 0,080 mMmoJb). Cocyl TepMeTHMUECKM 3aKpHBaJiu MeMOpaHoM,
nokpuTOM IITOS, BaKyyMMPOBAJIM U 3aloJIHAJIM a30ToM Tpu pas3a. C
moMomblo mnpuila npobaejagaam 1, 4-ngumokcaH (2,0 w™i), 3arem [OUIISA

(0,14 mi, 0,80 MMOJNIE) M BOOY, OCBOOOXIeHHYK OT kucjopoma (0,05

MJI) . ToJIydeHHyI CcMech HaTpeBaJu Hopu 100°C B TeueHue 2 u. IlocJie
OXJIaXIEeHMs OO KOMHATHOW TeMIepaTypr CMechb pasbarisaiu EtOAc (40
MJI) ¥ TpoMeBaigM Bozmou (40 M) ¥ HaCHIEHHHEM BOIOHEIM pPacTBOPOM
XJjopuna HaTpud (40 MJI) , 3aTeM CYUINJIIN Han Na2S04 u
KOHLUEHTPUPOBAJIM IIPY I[IOHMXEeHHOM IaBJjieHuM. I[IOJIYUeHHEM OCTaTOoK
ouMmaJM C IIOMOmBI XpoMaTorpadmum Ha cuimkarejge (0-50% EtOAc B
CMeCHM M3O0MEepOB T'eKcaHa), UYTO IaBaJio NPOMeXyTOouHOe COoeIdMHeHMNe B
BUIe OeJIoTo TBepIoTro BemecTBa (84,0 wMr, 74%). XX/MC paccuur.
0Jig C13H10F3N202, (M+H)*: m/z=283,1; uHabiomaemoe 283,1.

Cranmsda 4. 3-AMmuHO-6- (2, 6-gudTopdeHmnsi) —5-propnupunme—2-—

K'ap@oHOBaFI Krucijiora
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K cvmecu MeTmJI-3-aMMHO-6- (2, 6—nudTopdeHmI) —5—0TOpPIUPUINH- 2~
kapbokcuyiaTa (84,0 wMmr, 0,298 MMOJIBE) M MOHOTMApPATa I'MIPOKCHIA
Jutusg (40,2 wmr, 0,958 wMmMvmoJib) @pmobarjaanm TI'®O (2,0 M), a 3BaTeMm

Booy (1,0 wu1). Cmechb HarpeBanmu npu 50°C B TeueHme 3 u. 3arTeM

PeakKLMOHHYID CMecCh oxJjaxmalu no 0°C ¥ MemjieHHO pmo®amBigiam 1 M HCL
0o pH 2. B3BaTeM peaklUMOHHVID CMech pasbaBagaamM Bomou (20 i),
sKCcTparupoBaiu EtOAc (3x20 ™M) ¥ OOBeOAMHEHHHM OpTraHuUYeCKUM
SKCTPAaKT IIPOMEBAJIM HACHIEHHEM BOOHEM pPaCTBOPOM XJIOpUIa HaTPpUA
(30 mi1), cymmam Han Naz304 M KOHIUEHTPUPOBAJM IIPU [TOHMXEHHOM
OaBJIEHMM, UYTO JaBaJjlo I[IPOMeXyTOUuHOe COeOMHEHMe B BuIe OeJloTo
TBEepPIOTO BemecTBa (68,5 Mr, 86%). XX/MC paccumT. njasg Ci2HgF3N202
(M+H)*: m/z=269, 0; uHabjomaemoe 269,0.

Cranmuss 5. 3-AMHMHO-N-{4~-[ (38) -3-amuuonunepunma-1-uin] -2 ,3~-
ouruapodypo [2,3-b]oupuiua-5-un}-6-(2,6-gupropdpeHmi) —5-
¢TopnupuamMH-2-KapboKCaMl

K cMecu 3-aMMHO-6- (2, 6—gudTopdbeHmII) ~5-OTOPIUPUOUH-2 —
Kap®oHOBOM KMCJOTH (15,9 Mmr, 0,0592 mMmosaw), Tper-oyTmi—[(3S5)-1-
(b—ammHO-2, 3—ournnpodypo [2, 3-b] mupuiuH-4-1JI) INIIepUouH— 33—
min] kapbamata (19,8 wMr, 0,0592 wMmoss) wm HATU (72,9 wMmr, 0,192
MMOJIL) @mobBamjasaam IMOA (1,50 mia), a 3arem JUIIBA (84,1 mr, 0,651
MMOJIb ) . PeaKUMOHHYK CMeChb [lepeMellBaJin npu KOMHaTHOM
TeMIlepaType B TedeHMe 2 Y, a 3aTeM KOHLEHTPpUPOBaJM IIpU
IOHIMXEeHHOM @»aBJieHMM. K ocTarTky pobaBiadam XM (2,0 M), a 3areMm
TOY (2,0 ™). CMech IepeMemllMBalM IIPM KOMHATHOM TeMIepaType B
TeueHre 30 MMH., a 3aTeM KOHLUEHTPUPOBAJM IIPU IIOHWXEHHOM
DaBJjieHMM . I[IOJIYyUeHHHM OCTAaTOK ouMmalM C IIoMombilo O0-BIXX (KOJIOHKA

XBridge™ C18, IrpalMeHTHOe BIIOMPOBaHMe cmecavu  MeCN/Bona,
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comepxammumMmu 0,15% NH40H, OpM cKopocTH mnoToka 30 MI/MMH.), UTOOH
[IOJIyUUTE lLleJIeBOe COeOMHeHMe B BuIe OeJIoTO TBepOoT'o BelleCcTBa
(4,9 Mmr, 17%). XX/MC paccuuT. miasg C24H24F3NeO2 (M+H)*: m/z=485,2;
HabmonaeMmoe 485,2. H AMP (500 MI'u, JIMCO-ds) &, w™M.m., 10,29
(g@.c., 1H), 8,86 (¢, 1H), 7,60 (77, J=8,3, 6,8 Iu, 1H), 7,40
(@m.c., 2H), 7,26 (v, J=8,2 ITw, 2H), 7,21 (m, J=11,5 Twu, 1H),
4,47 (v, J=9,0 T'u, 2H), 3,34 (7, J=8,5 Tu, 2H), 3,04-2,93 (M,
1H), 2,88-2,78 (M, 1H), 2,69-2,57 (M, 1H), 2,54-2,46 (M, 1H),
2,46-2,37 (m, 1H), 1,50-1,17 (M, 3H), 0,95-0,78 (M, 1H).

Mpumep 13

N-{4-[(38) -3-aMmMHONIUIIEPUINH—1-WJI] —6, 7T-OUTUIPO—HH-
HUMKJIOTIeHTa [ b] mMpUOMH-3-un}-2- (2, 6-oupTopdbenni) -1, 3—tuazoyi—4-

KapbokcaMum
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Cragms 1: 6,7-aurungpo-SH-1ukjgoneHTa [b]nupnunmH-1-oKkcun

1)
+
N
O_
K cmecu 6, 7-mguruipo-5SH-uurJjoneHTa [b]nupunuda (Aldrich, 5,0
r, 42 wvmMmoss) B IOXM (50 M) wMensieHHo po®arjgsgiam mCPBA (10,0 1,
44,6 MMOJIb) . PeaklMOHHYI CMeCh IIepeMellMBaJiM I[IPpM KOMHaTHOM

TeMIlepaType B TedeHMe 2 U, 3aTeM PpPacTBOP [IPOMHBAaJIM BOIHEMU
pacTBopaMu NaxS5203 (50 mMiu) m 1 M NaOH (50 w™iI). BOOHBIM CJIOM
sKCcTparupoBam IOXM (5x70 wi) . OOBeIVMHEHHBEe OplaHudecKue CJIoOU
Cymmyr, OUIBTPOBAJIM M KOHIEHTPUPOBAJM IIPM [IOHWXEeHHOM IaBJIEHUU,
UTO OaBaJioO I[IPOMEeXyTOUuHOe COeOMHeHUue (4,5 1, 79%) . XX /MC
paccunT. njasg CgHioNO (M+H)*: m/z=136,1. Habuomaemoe: 136,2.

Cragmusa 2: 4-xjgop-6,7-Ourunpo-SH-LUUKJIOIEeHTa [b ] nupuana
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6, 7T-Inrnopo-5SH-1uKIIoNeHTa [ b] mupuinH-1-oKCUn (2,5 T, 18
MMOJIb ) CMelMBaJIl c POC1; (20 MII) . PeaKIIMOHHYIO cMecChb

nepeMemmBaJm nOpu 120°C B TeueHMe 3 u. U3OHTOK POCls ymajidiu IIpU

[IOHWXEeHHOM IOaBJieHMM. OcTaTok pasbapjaagmu EtOAc (80  muI) u
HeMTpaln30Bajly BOIHEIM pacTBopoM Naz2C0s. [locme OUIIBTPOBAHUA
BOIHEIM cIon IOIBaXIE SKCTPparmMpoBamu EtOAc. OBBbenVHeHHEe

opTraHMYecKMe CJIOM CYIMIX, OUIILTPOBAIM ¥ KOHIEHTPUPOBAJM IIPHU
IIOHMXXEHHOM HaBJIEHMM, UTO IaBajlo IIPpOMEeXyTouHoe CcoelMHeHue (2,6
T, 93%) . XX/MC  paccumur. njsa CgHsC1N (M+H) *: m/z=154,0.
Habimomaemoe: 154, 3.

Cragmsa 3: 4-MeTokcu-6,7-OUIMOpo-SH-LUKJIONEHTA [b ] nupnuimuH

™~
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N

CMmech 4-xJjop-6, 7T-ourmopo-5H-UMKJIoNeHTa [ b] nupuonHa (2,8 1,
18 mmoJsis), MeOH (20 mI) m MeTokcuma Hatpusa (3,0 r, 56 MMOJEb)

I'epMeTHMYHO 3aKpPpHEBaJIM B koJIBe, Haxonmgmencsa IIoI TaBJIeHVeM, u

HarpeBagu npu 110°C B Teuenme 18 u. CMmechb pasbarasaiau EtOAc u
HeVTpaanzsoraau HC1 mo pH=1. OpTaHMUECKUN pPacTBOPUTEJL YIaJalIu
IpY I[IOHMXEHHOM HaBJIeHUM. I[lOJIydeHHYK CMeChb HOBaXIh IIPOMEIBAJIN
spupoM, a 3aTeM HeUTpalu3oBajau pacTBopoM NaxCOs. BOIOHEIM CJIOM
IOBaXOE SKCcTparupoBaiin EtOAc. ODBeOMHEHHHE OpTaHUUECKMEe CJIOU
CyMUJiv, OGWUIbBTPOBAJIM M KOHLUEHTPUPOBAJM [PV IIOHWXEHHOM IaBJIEHUM,
UTO OaBaJIo IIPOMEeXyTOUHOe COoelMHeHUe (1,20 1, 44%) . EKX/MC
paccunT. njasg CeHi2NO (M+H)*: m/z=150,1. Habiuomaemoe: 150,2.
Cranmus 4: 4-MeTOKCU—-3-HUTPO—6, 7 - Ouruapo—-SH-

[UMKJIOIIeHTa [ b ] nupunmHe
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4-MeToOKCU—-6, 7T-OIUTUOPO-SH-UMKJIIOIIeHTa [ b] IMPUIMH (2,90 T,

19,4 MMOJIB) CMemMBaJIM C KOHIEHTPUPOBAHHOW cepHOM KucjoTom (17,0

T, 173 MMosib) npu 0°C, 3areM MemOJjieHHO »HoOaBRJAJIM CMeCh HUTpaTa
kamua (5,3 1, 52 wMMOJNB) C OpYyTOM IOopUMeN KOHIEeHTPUPOBaHHOM
CepHOM KMUCJIOTH (26,5 1, 270 MMOJIL) . PeaKUMOHHYID CMeCh HaTpeBaJlu
npu 80°C B TeueHue 4 u. HeouuMmeHHYI CMEeCh MeOJIeHHO BLHIJIMBaAJIM B
npoBJyeHut Jen (50 T) ¥ OCTOPOXHO HeUTpaliuzoBalu 50% BOOHBEM
pacTBOopoM NaOH mo pH 8-9. IlloJlydeHHYK CMeChb BKCTparupoBam ETOAcC
IATh pas. OBBenVHEHHEE OpTraHn4YeCcKMe DKCTPAKTE  CymIMJIM U
KOHIEHTPUPOBAJM IIPU IIOHMWXEHHOM IaBJIEHMM, YTO JaBaJIO HEOUMIEHHOE
IpOMEeXyTOUHOEe COeOMHeHMe B BUIe KOpMUHeBOoM cMoJH (1,56 1, 41%),
KOTOpOE MCIIOJIL30BaM 0e3 IajibHenmel ouMcTkM. XX/MC paccumT. OJid
CoH11N203 (M+H)*: m/z=195,1. HabGimuwomaemoe: 195,2.

Cragma 5: 3-HuTpo-6,7-Ouruapo-SH-ukjoneHTa [b]nupunna—4-oJ1
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CmMmechb 4-MeTOKCU-3—HUTPO—6, /-ourmunpo—5H-

UMKJoneHTa [ b] ntupuomHa (1,535 o, 7,905 Mmons) B AcOH (2,6 M)
obpabaTHBain 48% BOOHHM pacTBopoM HBr (2,6 wia, 23 MMOJB) .

Konby, coIepxXamyld CMeCh, TIepMeTMYHO SaKpPHBAaJIM M HarpeBau IIpKU

130°C B Teuenme 40 MMH., a 3aTeM »OaBaJlM OCTHTL. [lOJIYUEHHVYIO
CMECH KOHILIEHTPUPOBAaJIU npu [IOHVXEHHOM naBJIeHUN, OCTaTOK
HeTpalu3oBaau nJo pH=7-8, wucnodes3ysa 50% NaOH nOpu oOXJaXIeHUM.
[locJjie HOONOJIHUTEJIBHOTO KOHIIEHTPUMPOBAHMA OCTaTOK pa3baBisim MeOH
nu TI'o, CymmIn, OUILTPORBANIM WM  KOHLEeHTPpUPORaJX, yTO IOaBaJo
HEOUMIIEHHOE I[IPOMEXYyTOUHOEe COeIMHEeHME B BUIEe CBETJIO-KOPUUHEBOTI'O

IOpOoKa, KOTOPpOe MCIOJIL30BaaM 0e3 OOMNOJIHUTEJLHOM ouMcTKM. XX/MC
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paccunT. njas CgHoN20sz (M+H)*': m/z=181,1. Habmomaemoe: 181,2.
Cranmus 6: 4-xji0p—-3-HUTPO-6, 7 —Ourunpo-5SH-
LIMKJIOIIEHTA [ b ] THUPpUOMUH
I Q
+
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PacTBOpD 3-HUTPO-6, /T-IUTUIPO-5SH-LMKJIONeHTa [ b] TupuInH—-4-0Jia
(1,424 o, 7,904 mmoJss) B POCl: (11,0 mi) HarpeBaidm opu 110°C B
TepMeTHUYHO 3BaKpPHTOM kKoJIOe 1nonm Nz B TeueHMe 2 U. HeOUMIEHHVIO
CMecChb oxJaxIaJM IO KOMHATHOM TeMIepaTyPH U KOHIEHTPUPOBAaJM IIPU
[IOHV)XEHHOM OaBJIEHUN . OcTaTok OCTOPOXHO Tacuin JIEIOM u
HeuTpaau3oBaau 50% NaOH mo pH 7. IJloJdyyeHHY CMECh TPMXIH
sKCcTparvporain EtOAc. OOBeOMHEeHHHE OpTaHuUeCKMe CJIOM CYIWUIn,
OMIILTPOBAJIM ¥ KOHIEHTPUPOBaJM IIPpM IIOHMXEeHHOM OaBJIEHUM, UTO
DaBaJjlo HeOUMIleHHOe IIPOMeXyTOUHOEe COeOMHeHMe B BMIe KOPUYHEBOTO
TBepmoro BemecTBa (0,82 1, 52%), KOTOpPOe WMCIOJIL30BaiM 06e3
OOMIOJIHUTEJIEHOM ouMuMcTKM. XX/MC paccumT. njas CgHgN202 (M+H) *:
m/z=199, 0. HabGmsmomaeMmoe: 199,2.

Crannsa 7: Tper-6yTuii—[ (35)-1- (3-HuTpO-6, 7-OUIrHOpO-5H~-

IIMKJIONEHTA [b ] nupunmna-4-mujl) nunepuina-3-muji] kapbamaT
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CMmechb 4-XJIOP—3—HUTPO—-6, 7T-OUTIUOPO—5H-UMKJIOIIeHTa [ b] IMpuIMHa
(40 w™mr, 0,20 w™MmMOJB), TpeT-OYTWI- (3S)-NUIepUIVNH-3-MIKapbamMaTa
(81 m™mr, 0,40 wMMOJIBE) M TpuzTUIaMuHa (84 wMkxj, 0,60 wMMOJB) B
nsonponuiosoM crvptTe (0,46 mi) nepememmvBaiau npu 100°C B TeueHMe
30 MmMH. PeaKUMOHHYK CMeChb KOHLEHTPMPOBAJIM IIPU  IIOHWXEHHOM

JaBJIEHVI 17 ouniaJin C ITOMOIIBIO KOJIOHOUHOM xpomaTorpa@MM Ha
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cuimMkaresyie (oimoMpoBaHMe 0-40% EtOAC B CMeCcHM M30MEpPOB I'ekKcaHa),
4YTO Oakajio I[IPOMEXyTOUHOe COelMHeHMe B BUIEe CBETJO—XeJITOI'O
nmopomka (43 wr, 59%). XX/MC paccumT. Onas CigH27NsOs (M+H) "
m/z=363,2. HabmomaeMoe: 363,2.

Cranns 8: Tper-6yTuii—[ (35)-1-(3-aMuHO-6, /- OUIHOPO-5H-

IIMKJIONEHTA [b ] nupunmna-4-mujl) nunepuina-3-muji] kapbamaT

O.\H\go\\/

N
x~ NH2
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N
CMechb Tper-0yTui-[ (35)-1- (3-HUTPO-6, 7T-nurunpo-5S5H-

HUMKJIOTIeHTa [ b] mMpUIOMH—-4-WII) IUnepulInH—-3-uj] kapbamaTta (43 mr, 0,12
MMOJIB ) , TIopomka xejeszsa (106 mr, 1,90 wmvosws) m NH4Cl (127 wmr,
2,37 wvosis) B EtOH (0,69 M) m Bome (0,11 w™MJI) HarperaJgu B
TEepPMETUYHO BaKpHTOM Tpybke npm 80°C B Teuenme 1 u. CMech
pazbaBisaau EtOAC ¥ [IOJYUYeHHHIM pacTBOP I[IPOMEBAJM HaChIIeHHBM
BOOHEIM pacTeOopoM NaCOs, cymmim  Han Naz3S0g4, bunbTpOBASIML U
KOHLeHTPUPOBAJN npu [IOHVKEHHOM DaBJIEHUN, 4To 0aBaJio
IIPOMEXYTOUHOE COeIOMHEeHMe B BUIOE KOPUUHEBO-OPAaHXEeBOI'O IIOPOIKa
(51 mr, 100%). XX/MC paccuuT. mJjaa CigHzeN4O2 (M+H)*: m/z=333,2.
Habimmomaemoe: 333, 1.

Cranmg 9: Tper-6yTuia-{ (35)-1-[3-({[2- (2, 6-nupTopdpeHmns) -
1,3-Tmasomn—-4-miyi]kapboHUJ}aMmMHO) =6, /- aurugpo-5SH-

IUKJIOIEHTA [ b ] mupuamne -4 -l ] murnepuauH-3-uj}kapbaMarT
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Tper-ByTmii— [ (35) -1- (3—-amMmHO-6, /T-nurunpo-5S5H-

LUMKJIOIIeHTa [ b] mupuIvH-4-1JI) IUIlepUOVH-3-1JI ] KapbaMaT (5,0 MI',
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0,015 wmMOJIB) CMENMBaJIn c 2=(2,6—oudpropdeHni) -1, 3—tmazon-4-
kapboHoBOM kKucjgoTom (Ipumep 2, cramusg 2, 4,4 mr, 0,018 MMoJb),
HATU (14 w™r, 0,038 wMvmoJw), IMOA (0,035 wi) wm IOUISA (5,8 Mo,
0,045 wMMOJIB) . PeakKUMOHHYI CMEChb IIepeMelMBaJiM TI[IPpYM KOMHAaTHOM
TeMIlepaType B TeueHue 1 u. CMech OQOUILTPOBAJIM, KOHLUEHTPUPOBAJIU U
ouMmaJ M C IIOMOmbI MpenapaTuBHOM XX/MC (mpenapaTvBHasg KOJIOHKA
XBridge™ C18 5 mxMm 30x10 MM OBD"™, CKOpOCTBb HOoTOoka 60 MI/MUH.,
TpalMeHTHOe »JMpoBaHMe cMecaMu MeCN m Bomel, colepxamumu 0, 15%
NH40H) , uYuTOo @maBaJlo IIPOMEeXyTouHOe CoeIMHeHMe B BUIe OeClLBeTHOM
cMogiel (4,1 wMr, 49%). XX/MC paccumT. mjg CosHzzFoNs03S  (M+H) *+:
m/z=556,2. HaGiwomaeMoe: 556,1.

Cragmsa 10: N-{4-[(3S)-3-amuuonunepunmua-1-mji] -6, 7 -OUTHUODO—
SH-nmurjioneHTa [b]nupunmue-3-uin}-2- (2, 6-auproppernsn) -1 ,3-Tuazsoja—4-
xKapOoKCcaMmua

Tper-ByTmii—{ (38)-1-[3-({[2-(2, 6—oudTopdbenni) -1, 3—-Ttuazoyu—4-

W] KapOOHWII} aM/HO ) — 6, 71— IUTUIPOo—SH-LMKJIONeHTa [ b] nupuamH—4 -
W] nunepulIvH-3-ui} kapbamarT (4 M, 0,007 MMmMoJIb) pacTeOopsaiM B XM
(0,02 wim), a 3BareM pobaBjajgam TOY (0,03 wi, 0,4 wMMOJIB) .
[IoNlydeHHY  PeaKIUMOHHYIO CMeChb lepeMellBajin Ipu KOMHaTHON
TeMIlepaType B TeueHMe 30 MMH., a 3aTeM KOHLEHTPMPOBAaJM, UYTO
oaBajio OCTaToK, KOTOpEM pasz3baBasiau MeOH ¥ HeMTpaJlM30BaJU
HebOosipmuM koJimdecTBOM NH4OH. CMech OQUIBLTpOBAJM UM OUMIIAJIM C
IoOMOWLID IpernapaTuBHOM XX/MC (mIpenapaTuUBHaAaS KoJIOHKa XBridge™
C18, 30x10 MM, 5mxM  OBD", CKOPOCTBb IIOTOKa 60 MI/MUH.,
TpalMeHTHOe »JMpoBaHMe cMecaMu MeCN m Bomel, colepxamumm 0, 15%
NH40H), dYTOOH IIOJIYUMTL LiejleBoe coeluHeHre (1,9 mMr, 58%). XX/MC
paccunT. nJsg Co3H24F2Ns0S (M+H)*: m/z=456,2. HabGmomaemoe: 456,1.

Ipumep 14

5-aMmHO-N-{4-[ (3S) -3-amuHonmunepunamu—-1-mia] -6, 7-ourunpo-5SH-
UMKJIOTIeHTa [ b] IMpUOMH-3-ui}-2- (2, 6-aupTopdbenni) -1, 3—Ttuazoji—4-

KapbokcaMunm
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CMmechb Tper-0yTuii— [ (35)-1- (3-aMmHO-6, 7T-OuxJop—-5H-
LUMKJIOIeHTa [ b] mupuinH-4-uJjl) IUIepuoruH—-3-1j] kapbaMaTa (15 MT,
0,045 MMOJIB ) , 5-[ (Tper-0yTOKCUKaAPOOHUII) aMUHO | —2— (2, 6—
nubTopdeHns) -1, 3-Tra30J1-4-KapOOHOBOM  KUCJIOTH (19 wmr, 0,054
MMOJIL ) , HATU (43 mr, 0,11 MmoJs) m IOUIISA (24 wMmxJj, 0,14 mMMOJIB) B
cyxoM IMO®A (0,11 ™MJI) m[OepeMellMBalM OPpM KOMHATHOM TeMIlepaType B
TeueHre 16 4. PeaKUMOHHYK CMeCh KOHUEHTPUPOBAaJM IIPU IIOHWXEHHOM
DaBJIEHUM, UYTO HaBaJlo MHTepMeIMaT, KOTOopwM obpabaTeBaau TOY
(0,070 MJI, 0,20 MMOJIb ) . IToJIy4YeHHYD PEeaKIMOHHYII cMecChb
IepeMellMBajlM IIPUM KOMHATHOM TeMIlepaType B TedeHre 1 U, a 3aTeM
KOHLUEHTPUPOBaJM IIPpM I[IOHWXEeHHOM IaBJjeHuM. OCTaToK pasbaBiidaiu
MeOH w® HeUTpaJlM30BalM HeOOJBIMM KOJMUeCcTBOM NH4OH. CMechs

dmIe TPOBAJIU u ouunmaJJin C IIOMOIIBI0 IpernapaTUBHON XX /MC

(mpemapaTuUBHas KoOJIOHka XBridge™ C18 5 wmMxMm 30x10 ™M OBRD™,
CKOPOCTL TIOTOKa 60 MI/MMH., TpaIyMeHTHOe 3JIOMPOBaHME CMeCIMU
MeCN wm BOOH, comepxamummu 1,5% NH4O0H), dUTOo maBaJio LeJieBoe
coeIMHeHMe B BuOe Oejoro mnopomka (7,5 Mmr, 35%). XX/MC paccuuT.
0Jig  C23H2s5F2NeOS  (M+H)*: m/z=471,2. HaGmaomaemoe: 471,1. H AMP
(500 MI'n, IMCO-de¢) &, M.no., 9,24 (c, 1H), 7,61 (c, 2H), 7,57-
7,45 (m, 1H), 7,36-7,17 (M, 2H), 3,12-2,96 (M, 3H), 2,91 (T,
J=9,8 ™u, 1H), 2,88-2,70 (M, 4H), 2,66-2,55 (M, 1H), 2,07-1,99
(mMm, 2H), 1,86-1,56 (M, 3H), 1,18-1,01 (M, 1H).

Mpumep 15

S5-—ammHO-N-{4-[ (38) -3-aMMHONUIIepPUOVUH~1-1JI] = 7—-TUOPOKCU—6, -
onruapo-5SH-umKioneHTa [ b] nIMpuINH-3-uJ}—2- (2, 6—nudTopdeHmi) -1, 3-

Traz30JI-4-kapOoKCaMUI
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Cranmda 1: Tper-6yrTuia-[ (35) -1- (3-HuTpO-1-0KCHOLO-6, 7~

OUTruapo-SH-IUKJIONeHTa [ b ] nupunmne -4 -uJjl) ounepuanH-3 -1y ] kapbaMaT

H
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N o
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N g
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L

K pacTBOpPY TpeT-0yTui-[ (35) -1- (3-HUTPpO-6, 7T-OUTMUOPO—-5H-
LIMKJIONeHTa [ b] IupuinH-4-1jl) IunepuoruH-3-mj] kapbaMaTa (301 MI,
0,83 mmosp) B IOXM (1,1 wMiu) npu 0°C MemjieHHO po6aByisaam mCPBA
(198 M1, 0,883 MMOJIB) . 3aTeM PeaKLUMOHHYI CMECH IIepeMellMBaliM [IpU
KOMHATHOM TeMIepaType B TedeHre 67 u. CMmech oOpabaTHBaJM BOIHHM
pacTBOopoM NazS203 m 1 M NaOH, a 3aTeMm IepeMemnmBaaM B TedeHure 30
MMH. TIPM KOMHATHOM TeMIepaType. PeaKIMOHHYK CMeChb  TPWXIH
srCcTparmporamu IOIXM. OOBeIMHEeHHBEE OpraHUUeCcKMe CJIOM CYIMJIM Hal
NazS04, OGUIBTPOBAJIM M KOHLEHTPUPOBAJM IIPM I[IOHWXEHHOM IaBJIEHUM,
UTO OaBajJio IIPOMEXYTOUHOEe COoelIMHeHUe (277 w™MrT, 88%) B BUIE
CBETJIO-OPaHXeBOT'O [IopoIKa, KOTOpoOe MCIIOJIb30BaJn Bes
OOIOJIHUTEJIEHOM OouncTkM. XX/MC paccumT. mig CigHz7N4Os  (M+H) *:
m/z=379,2. HabGmomaemoe: 379, 2.

Cranmus 2. 4-{(38) -3-[ (TpeT-
Oy TOKCUKAPOOHMII) aMUHO | TMIIePUAUH -1 —1Jl } ~3-HUTPO -6, 7 —OuInugpo-SH-

[UKJIOIIeHTa [ b ] nupunmuH—7-njalnerar
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Cmece Ac20 (0,90 r, 8,8 mMMoJNb) U TpeT-OyTmi-[ (35)-1-(3-
HUTpo—-1l-okCcuno-6, 7-ourunpo-5S5H-uukJjoneHTra [ b] nupunmuH—4-
W) IUnepuInH-3-mi] kapbamarTa (270 M1, 0,714 MMOJB) T'€pPMETHUYHO
3aKpHBaJiM M HaTrpeBaldu npu 90°C B TeueHme 1 U, 3aTeM HaBaju
OCTHTL OO KOMHATHOM TeMlepaTyph. W30nTok Ac20 yIoalaau IIpu
[IOHMKEeHHOM IaBJIeHMM . OCTaTOK pacTeopdiu B XM, a 3aTeM BEUIMBAJIA
B JleOAHOM BOOHEM pacTBop NazC03. CMech IBaXOb DHDKCTPaIlMpPOBalM
IOXM. OO0BbeIMHEeHHEe SKCTPAaKTH Cyummim, bnIe TPOBAJIU u

KOHLEHTPMPORBaJIM IIpM IIOHVIXXEHHOM HOaBJIEHWNM, UYTO ITaBaJlo HeOUMIeHHHEIN

nponoyKT, KOTOPHM oumnmaJin C IIOMOIIBI0 IperapaTUBHON XX /MC

(mpenapaTuBHas KoJiIoHKa XBridge™ (€18 5 wmxm 30x10 MM OBDY,
CKOPOCTL TIOTOkKa 60 MI/MMH., TIpaIyMeHTHOEe 3JIOMPOBaHME CMeCIMU
MeCN u BOIEL, comepXxamyMm 0,15% NH4CH) , YyTOOB  I[IOJIYUUTH
IIPOMEeXyTOUHOEe COeIMHeHMe B BHMIe XeJITOT'O Iopomka (65 Mmr, 22%).
XX/MC paccumT. mjag CzoH2oN106 (M+H)*: m/z=421,2. HabimogmaeMoe:
421, 3.

Crammusa 3: 3-ammHO-4-{ (35) -3-[ (TpPEeT~-
By TOKCUKAPOOHMII) aMUHO | THIepuAnH—1-mna} -6, 7-aurugpo-5H-

IUKJIOIEHTA [ b ] nupuamne—7-naanerar



139

N

7

O

H

O__N
X
| 2

CMmecChb 4-{(38)-3-[ (TpeT-O0yTOKCUKaAPOOHWII) aM/HO ] IUllepuanH—1-
W} —3-HUTPO—6, 7T-IUTUNPO—5H-UUKJIIONEHTa [ b] IMPpUAOMH-7-MJjlalleTaTa (64

mr, 0,15 wmmvmosws), AcOH (0,90 w™ua), Bomu (0,10 ™MI) ™M [DOpOIKa

xeJjesa (149  wMr, 2,66 MMOJL) rnepeMelBalin npu KOMHAaTHOMN
TeMIepatType B TeueHume 20 MMH. CMecrk paszbaBiasainn EtOAc wu
dnIIb TpOBAJIU yepes HeOOoJILImOoN cJion CUIIMKaressd. duneTpaT

KOHLUEHTPUPOBaJIM I[IPpM I[IOHMWXEHHOM HOaBJieHMM, pa3baeiainn EtOAcC wu
IPOMEIBAJIM BOIOHEM pacTBOpoM NaxCOz. OpraHMUeCcKMM CJOW CYIWJIH,
bMIbETPOBAJIM M KOHLEHTPHMPOBAJM IIPpM I[IOHMXEHHOM HOaBJIEHUM, UTO
oaBajlo IIPOMeXyTOUHOe COeOMHeHMe (66 MI') B BUIEe XeJITOBaATOI'O
TBEpOOTO BelecTBa, KOTOpPOe MCIOJb30BalM 06e3 IOONOJIHUTEJIEHOM
OUMCTKU. XX/MC  paccuur. 0y C20H31N4O4 (M+H) *: m/z=391,2.
Hab6momaemoe: 391,1.

Crammusa 4: 3-({[5-[ (TpeT-ByTOKCUKaAPOOHMII) aMUHO ] -2~ (2,6~
auproppernm) -1 ,3-ruazosi—4-uia]xkapboHus }aMmuuao) —4—-{ (35) -3-[ (TpeT-
6y TOoKCUKAPOOHMII) aMMUHO | TMIepuamMH—1-muna} -6, 7-aurugpo-5SH-

IIMKJIOIEHTA [ b ] nupuamnu-7-uaanerar

3-AMrHO-4-{ (38) -3- [ (TpeT-0OyTOKCUKAPOOHWII) aMUHO | IUIIePUIVH—~

l-mn}-6, 7T-ourunpo-5S5H-UMKJIIONIeHTa [ b] IMpuouH-"7-mjaneTaT (20 MI,
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0,051 MMOJIb ) , (5-[ (TperT-DyTOKCUKAPOOHWII) aMUHO | —2— (2, 6—
oudTopdeHnir) -1, 3-—tuazos-4-kapboHOoBYK KucJOTYy (Ilpummep 1, cTanusd
6, 22 wmr, 0,062 mMvmoJb), HATU (49 wMr, 0,13 wmMmoJIB), IMOA (0,12
M) u OUIISA (20 mr, 0,15 MMOJIBE) CMellMBaJIM BMECTe U IIepeMellMBalii
IpM KOMHATHOM TeMIepaType B TeudeHMe 16 u. CMeChb KOHUEHTPUPOBAJU
IpM  TIOHWXEHHOM IaBJIEHMM M  OuMllajiM C  I[IOMOMBI  KOJIOHOUHOM
XpoMaToTpaduM Ha CculmMkareje (siouporRaHue 0-100% EtOAcC B CcMecu
M30MEpOB TI'€KCaHa), UYTO »OaBaJio IIPOMEXYTOUHOEe COeOMHeHMe B BUIE
BecuBeTHOM cMoJH (30 mMr, 80%). XX/MC paccumT. njasg CssHazF2NeO7S
(M+H)*: m/z=729,3. HaOGmomaemoe: 729,1.

Cranmus 5: S-—ammuHO-N-{4-[ (35) -3-amuuonunepunmuea—-1-muma] -7-
IUApoOKCuU—6, 7 -nurunpo-SH-1mukjoneHTa [b] nupuamua-3-mun}-2-(2 ,6-
aupropperms) -1 ,3-Tuazoji-4-xKapboxcaMi]

3= ({[5-[ (TpeT-OyTOKCUKAPOOHWII) aMMHO ] —2- (2, 6—nudTopOeHMII) —
1,3-tnazon—-4-mn] kapboHmJ} aMrHO ) —4—-{ (38) -3-[ (TpeT-
OYTOKCUKAPOOHWII) aMUHO | IUIIepPUOUH-1-1J1} —6, 7T-ourmopo—5H-
UMKJoneHTa [ b] mmpuomua-7-unauerar (30 w~mr, 0,041 wMvmosis) B MeOH
(0,59 Mi) cmemmBaym ¢ 1,0 M NaOH (0,30 Mia, 0,30 MmMmoss) m TI'O
(0,3 MII) . PeakKUMOHHYIO CMecChb nepeMelmBamn npu KOMHATHOM’
TeMIlepaType B TeueHMe 25 MMH. OpraHUUYEeCKMEe PpacCTBOPUTENM YIaJIAJN
IpM TIOHWXEHHOM HaBJIeHMM. BOOHEM CJIOM IBaXOH BSKCTPaTUpOBaM
EtOAc. OO0OBeOMHeHHBE OpTraHMUeCKUe CJIOM CyWWuIr, OUILTpOoBaliL U
KOHLUEHTPUPORAJM IIPM IOHWXEHHOM IaRBRJIEHMM, UYTO IaBaJlo MHTEPMEOMAT
(19 Mr) . OaHHHM MHTepMeIMaT oOpabaThHBajM JensHou TOY B OXM (4,0
M; 1,0 mia, 4,0 mMosb). Ilocjie ImepeMemMBaHMA B TedeHue 20 MHMH.
IpY KOMHATHOM TeMIepaType PeaKIMOHHYK CMeChb KOHIEHTPHPOBAJM IIPU
IIOHMKEHHOM HaBJieHUMM. OCTaToOK pas3baBiaanu MeOH M HeUTpaluU30BaJU
HebogpmmM KoJmdecTBOM NH4O0H. ITIOJIydeHHYK CMeCh OUILTPOBAJIU U
OUMImaJ M C TIIOMOmbI NpernapaTuBHoM XX/MC (mpenapaTvBHasS KOJIOHKA
XBridge™ C18 5 mMxMm 30x10 MM OBD™, ckoOpoCThb IMoToka 60 MiI/MMH.,
TpalMeHTHOEe »JIoMpoBaHMe cMecaMu MeCN m Bonmel, colepxamumu 0, 15%
NH4OH) , UTOOH TIOJIYUUTE IeJyieBoe COeIVHeHNe B BUOE OIBYX
OMacCTEepeOMEPOB.

InacrepeomMep 1. IlepBElM HOMK. BpeMsa yOepxuBaHuga 1,786 MuH.,

XX/MC paccumT. niasg CzsHzsFoNeO2S (M+H)*: m/z=487,2; uHabimomaeMoe:
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487,1.

InacTepeomep 2. BTopo NuK. BpeMmMsa yIepxuBaHusa 1,875 mmH.,
XX/MC paccumT. niasg CzsHzsFoNeO2S (M+H)*: m/z=487,2; uHabimomaeMoe:
487,1.

IrMacTepeoMepE  COOTBETCTBYIOT TR wmu 75  OuacTepeoMepaM
11eJIeBOT'O COeOMHEHUA.

MpumMmep 16

N-{4-[(38) -3-aMMHOIUIIEPUINH~1-UJI] = 7—-TUIPOKCU—6, /1-OUTUIPO—

S5H-uukJIOneHTa [ b] nupuanH-3-ui}-2- (2, 6—gudTopdbeHni) -1, 3—-tuazoji—4-

KapbokcaMum
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Cranmus 1: 4-{(38)-3-[ (TpeT-

Oy TOKCUKAPOOHMII) aMUHO | TnrIepuauH-1-un}-3-({[2- (2, 6-audpTopdpeHny) -
1,3-Ttmazos—-4-uia]xkapOoHMJI } aMUHO) =6, 7—OuIruapo-5SH-

IIMKJIOIIEHTA [ b ] IupuamuH-7-ujaalnerar

H
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N N
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3-AMmHO-4-{ (38) -3- [ (TpeT-OyTOKCUKaAPOOHWII) aMUHO | TUIIEPUIVH—
1l-mn}-6, 7T-ourunpo-5H-uMKIOoNeHTa [ b] IMpuInH-"7-mjalneTaT (7,0 w™Mr,
0,018 MMOJIB ) , 2=(2, 6—mudrTopdeHmir) -1, 3-Trasz3o0yi-4-KapBOHOBY

kucjygory (5,2 mr, 0,022 mmoJsv), HATU (17 mr, 0,045 mMoJib), IMOA

(0,042 w™u1) m IOUIISA (7,0 wMr, 0,054 wMMOJIB) CMemMBaJlM BMEeCTe U
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CMecChb IIepeMemMBaJM I[IpM KOMHATHOM TeMIlepaType B TedeHre 1 4,
CMecChb buisTpOBAINM, KOHUEHTPUPOBaJM M  OouMllajiM C  IIOMOIUBK
npenapaTuBHor XX/MC (mpenapaTuBHasa KoOJIOHKa XBridge™ C18 5 wMkM
30x10 MM  OBD™, CKOPOCTE rIOoTOKaAa 60 MJI/MUH. , TrpadieHTHOe
SJIOMpoBaHmue cMecaMmu MeCN um Bomnwel, colepxammmyu 0,15% NH40H), uTo
0aBaJIO UYMCTOEe IPOMEeXYyTOWHOe COeOMHEHMe B BMIEe CBETJIO-XEJITOTO
nopomka (3,7 wMr, 34%). XX/MC paccumT. Mg CsoHzaF2Ns50sS (M+H) *:
m/z=614,2. HabmomaeMoe: 614,1.

Crammusa 2: N-{4-[ (38) -3-amMuHOnMOIepuamMH-1-1j] -7 -TUOPOKCHU~—
6,7 -ourunpo-SH-1iukjoneHTa [b]nupunmua-3-uia}-2- (2, 6-0udToppeHn) -
1,3-Tnasos-4-xapbokcammun

4-{(38)-3-[ (TperT-OyTOKCUKaAPOOHWII) aMMUHO | MTUIIePUINH— 1 —MJI} —3—
({[2-(2, 6—oudTopdbenni) -1, 3—-Ttuazoyn—-4-mi] kapOOHWJI } aMMUHO ) =6, 71—
onruopo-5SH-umMKIoneHTa [ b] nMpuanHE-"7-mjalneTaT (4,0 MI', 00,0065
MMOJIB) CMemMrBaJmM ¢ MeOH (77 wmrj), TI'®0 (39 mrja) m 1,0 M NaOH (42
MrJI, 0,042 MMOJb) . PeaKUMOHHYI CMEeCh IIepeMelMBaJIM IIPpUM KOMHATHOM
TeMllepaType B TeueHMe 30 MMH. OplaHUUYeCKMEe PacCTBOPUTENM YyIaJIAJIN
IpY TIOHWKEHHOM IaBJjleHuM. IIOJIyUeHHEM BOINHHY pPacTBOP pas3faBiisaiu
BOIOHEIM pacTBOPOM NH4C1 n OB aXIEl BSKCTParmupoBaly EtOAc.
OObenMHeHHEE opraHNYeCKue CJIOU CYUWWIIN, bunis TpOBANIK 7
KOHIEHTPUPOBAJM, UYTO HaBaJlo MHTepMenuaT. HaHHHN MHTepMeIuaT
pacTeopsiIu B IOXM (0,066 wmua) m TOY (0,066 ™y, 0,86 MMOJB).
[IOJIydeHHEM pPacTBOpP IIepeMelMrBalM IIpM KOMHATHOM TeMIepaType B
TeueHre 30 MMH., 3aTeM KOHUEHTPUPOBAJM I[IPU IIOHWXEHHOM IaBJIEHUN.
OcTaTok pas3barjsaiau MeOH, HeMTpaauzoBau NHiOH, o¢uIbTpoBalIu u
ouMmasyM C IIOMOmbI MIpelapaTuBHOM XX/MC (npenapaTuBHasS KOJIOHKA
XBridge™ C18 5 mMxMm 30x10 MM OBD™, ckopoCcTb moToka 60 MiI/MMH.,
TpalMeHTHOEe »JIoMpoBaHMe cMecaMu MeCN m Bonmel, colepxamumu 0, 15%
NH4OH) , uTo mamajio OBa IMacTepeoMepa LeJIeBOT'O COeOMHEHMA B BUIE
DeJlblX IIOPOIKOB.

Inacrepeomep 1. IlepBHM UK. BpeMmMsa yIepxuBaHusa 1,685 MmH.,
XX/MC paccunT. niasg CzsHzaF2Ns02S (M+H)*: m/z=472,2. HabmomaeMmoe:
471,1.

InacrepeoMep 2. Bropon nmuk. BpeMms ymepxuBaHuga 1,797 MuH.,

XX/MC paccumT. njasg CzsHz4FoNs02S (M+H)*: m/z=472,2. HabiomaeMmoe:



471, 1.

InacTepeoMeps  COOTBETCTBYIOT TR wu 75  IOnacTepeoMepaMm
11eJIEBOTO COEIMHEHU .

Mpumep 17

S5-aMmHO-N-{4-[ (35) -3-aMmHonunepnaInH—1-mj] - 7-MeToOKCU—-6, 7—

OIUTUOPO-5H-UMKJIIONIeHTa [ b] IMpUIMH-3-ui}-2- (2, 6—-gudTopdeHni) -1, 3-
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Trasz0JI-4-kapOboKcaMuUm

K pacTBoOpyY Tper—-0yTuii—{ (35)-1-[3-({[5-[ (TpeT-
OYTOKCUKAPOOHWMII) aMMHO | —2- (2, 6—nudTopdeHm) -1, 3—tnazoj—4-
WI1] KapOOHUII} aM/HO ) — /-~ TUIPOKCU—6, /T—nurunpo-5SH-
LUMKJIOTIeHTa [ b] IMPUIOMH—-4 -1WJI ] IUIIepUOH-3-1Jl } KapbaMaTa (4,0 MI,
0,0058 mmoJsir) B TI'® (0,024 ™) pobarjasaam NaH (0,35 mr, 0,014
MMOJIB) mpu 0°C. PeaKUMOHHYI CMecCh HepeMemmBany opu 0°C B TeueHue
1 u, a BaremM pgobaBiaaamu MeTwimommn (2,1 wmr, 0,015 wMvmoJIb).
PeaKIMOHHYID CMeChb IepeMmemuBanau nopu 0°C B TeueHre 1 U ¥ Tacuiu
BOOHEM pacTeopoM NH4Cl. CMech TPpWXOE DSKCTparvpoBam ETLOAC.
OpraHM4YeCcKMe CJIOM CYIIMIM, OWUJIBETPOBAJIM UM KOHLEHTPUMPOBAJM IIpU

IIOHMXeHHOM IOaBJICHUNM. OCcTaToK OuUMIaJM C IIOMOIILI HpeHapaTMBHOﬁ

XX/MC (npenapaTuBHasS KoJIOHKa XBridge™ C18 5 mMxM 30x10 MM OBD™,
CKOPOCTL TIOoTOka 60 MI/MMH., TpagMeHTHOe BJIIOMPOBaHME CMeCIMU
MeCN m BoOmel, comepxamumu 0, 15% NH4OH), 4uTOo ImarBaJio MHTEPMeIVaT.
IOaHHEIM MHTepMeOraT pacTBOpAIM B cMecu ToOY (0,0090 mi, 0,12
MMOJIb ) n IOXM (0,018 MJI) " [IOJIYYEeHHYIO CMeChb OCTaBJIAJIN
pearMpoBaTh IIPM KOMHATHOM TeMIepaType Ha 1 4u. PeakKUMOHHYK CMecCh
KOHLEHTPUPOBAJIM I[IPM [IOHWXEHHOM OaBJIeHMM, 3aTeM pas3baBiann MeOH
1 HeuTpanauzorBaau NH4OH. Ilocyie OMUJIIBETPOBaAHMUSA HEOUMIIEHHHM IPOOYKT

ouMmaJIM C IIOMOmbI mpernapaTuBHoM XX/MC (mpenapaTvBHasg KOJIOHKA
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XBridge™ C18 5 mMxMm 30x10 MM OBD™, cCKOpOCTb MoToka 60 MiI/MHMH.,
TpaleHTHOEe BJIUpoBaHue cMecsamu MeCN m Bonmer ¢ 0,15% NH40H), uTO
oaBaJiO lLieJleBOe COeOMHEHMe B BMIEe CMeCH OuacTepeoMepoB (1,6 wr,
55%). KX/MC paccuuT. n0Jas  CziH27F2Ne02S (M+H)*: m/z=501,2.
Ha6mopmaemoe: 501,1. IponyKT npencrarjseT cobom cmMecb 7R m 78
IMacTepeoMepoB LIeJIEBOTO COeOMHEHUA.

[Ipumep 18

S5-ammHO-N-{4-[ (38) -3-aMmMHONUIIepUOMH-1-1J] - 7-UnaHo—-6, 7—

oInruapo-5SH-umkJjoneHTa [ b] IMpuInH-3-uj}—-2- (2, 6—oudTopdeHms) -1, 3-

Hszj FQ
N= F

Traz30JI-4-kapOoKCcaMUl
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Cranmsa 1: Tper-0yTuii—{ (35) -1-[3-({[5-[ (TpeT-

b6y TOKCHUKAPOOHMII) aMHuHO ] -2~ (2, 6-nupTopderHmnsn) -1 ,3-Tuazoja—4-
mJ1] KapOOHMII } aMIMHO) —7 ~1IMaHO -6, 7 —OUTuApo-SH-IMKJIOIeHTa [ b ] TupuanH -

4 -] nunepunmuea-3-uil } kapbaMaT

K cMecu Tper-0yTuii—{ (35)-1-[3-({[5-[ (TpeT-

OYTOKCUKAPOOHWMII) aMMHO | —2— (2, 6—oudTopderHms) -1, 3—tuazoj—4-
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W] KapOOHUII} aM/HO ) — /-~ TUIOPOKCU—6, /T—nurunpo-5S5H-

LUMKJIOTIeHTa [ b] IMPUIOMH—-4 -1JI ] IUIIepUOVH-3-1JI } KapbaMaTa (12,0 MI,
0,0175 Mmosib) M TpusTHUIaMmHa (7,3 wMrJj, 0,052 mmoses) B IOXM (0,12
mi1) npu 0°C moBaBjasgiM MeTaHcyJbdoxjopun (20,0 mr, 0,175 MMmoub) .
PeaKLUMOHHOM CMeCM »OaBaJlM HarpeTbCsa OO KOMHATHOM TeMIepaTypH U
[IepeMelBajJM B TeueHMe 3 U, 3aTeM KOHILEHTPMPOBAJIM IOocCyxXa IIpU
IIOHMXEHHOM HIaBJIeHUM . I[IOJIYUEeHHHY HEeOUMIEeHHHM Me3uJaT PacTBOPAJINU
B JIMOA (48 wmkJI), pobaBiagaaM LIuaHMI HaTpuga (50 M, 1 MMOJB) M
CMeChb IepeMemMBajlM I[IpM KOMHATHOM TeMIepaType B TeueHMe 2 U,
[locyie OUIBLTPOBAHMSA HEOUMIIEHHOE BEMEeCTBO OuMmaJM C IIOMOMBI

npenapaTuBHoM XX/MC (mpenapaTuBHas KoJIOHKa XBridge™ C18 5 wMkM

30x10 MM  OBD™, CKOPOCTE IIOoTOKa 60 MJI/MUH. , TpamVieHTHOe

JIMpoBaHne cMecsaMu MeCN u Bognwl, comepxamuMmm 0,15% NH4O0H), uTO

naeaJjio IIPOMEXY TOUHOE COeIMHEHNUE B BUIE CMecCUu OBYX
ouacrepeoMmepoB (5 wMr, 40%). XX/MC paccuur. n0jasg CzaHaoF2N70s5S

(M+H)*: m/z=696,3. HaOsmomaemoe: 696, 1.

Cranmusd 2: S-ammuHO-N-{4-[ (35) -3-amuHOonmunepunmea—-1-muia] —-7-
qMaHo—-6, 7-auruapo-5S5H-1uKJjoneHTa [b ] nupuana-3-wun}-2- (2, 6-
audpropdenmii) -1 ,3-ruazoji-4-xKkapbokKcaMil

K pacTBoOpyY Tper-0yTuii—{ (3S5)-1-[3-({[5-[ (TpeT-
OYTOKCHUKAPOOHMII) aMMUHO ] —2— (2, 6-nudTopderms) -1, 3—-Tmazoj—-4-

MJ1] KapOOHWII } aMMHO ) — /—LUMaHO— 6, /- OIUTUOPO— SH-UMKJIIOIIEeHTa [ b] IMPpUIOMH-
4d-yi] nunepuIvH-3-MJ} kapbaMaTa (5,0 w1, 0,0072 wMMOJIB) B XM
(0,009 wMyu) mobamrjggmm TOY (0,02 wMia, 0,3 MMOJIb). PeaKIMOHHVYIO
CMecChb IIepeMelMVBal XM HPpM KOMHATHOM TeMlepaType B TeueHue 15 MuMH.,
3aTeM ylapuBaJiM I[IPpM IIOHWXEHHOM HaBJIeHMM. I[lOJIydeHHYyK CMeCh
pazbarisiau MeOH ¥ HeMTpaJu30BaJIM HeOOJBNMM KoJMUuecTBOM NH40H.
[Tlocyie OQUIBTPOBaAHUA HEOUMIIEHHOE BelleCTBO OUMlajiM C  IIOMOIBIO
npenapaTuBHou XX/MC (mpenapaTuBHas KoOJIOHKa XBridge™ C18 5 wMkM
30x10 MM  OBD™, CKOPOCTE rIoTOKa 60 MJI/MUH. , TpamVieHTHOe
JIMpoBaHne cMecsaMu MeCN u Bogmwl, comepxamyMmm 0,15% NH40H), uTOo
oaBaJio LmeJjieBoe COeIMHeHNne (4 MT') B BUIE CMeCcH OBYX
IMacCTEepeoMepPOB, KOTOPYI  HOONOJIHUTEJILHO ouMIaJIn c TIOMOIIBIO
XUpaJIbHOM mHOpenapaTuBHOM XX (KojoHKa Phenomenex Lux® Cellulose-

1, 21,2x250 ™M, yacTuMue 5 MKM, CKOPOCTbL IoTokKa 18 wMjI/MuUH.,
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N30KpaTuUYecKoe sJjoupobaHMe 45% EtOH B CcMecH M30MepOB I'eKcaHa),
4uTo 0aBaJio lejiepoe CoeIMHEHNEe B BUIE OIBYX OTHEJIbHEX
IMacCTepeOoMepPOB.

IOInacrepeomep 1. IlepBuM 1nmk (0,5 w™Mr). BpeMa yIepXMBaHUSI
1,579 wmu. XX/MC paccuuT. miad CzaH24F2N70S (M+H)*: m/z=496,2.
Habmomaemoe: 496, 1.

Inacrepeomep 2. Bropom nmk (0,8 ™Mr). BpeMmMa yIepXMBaHUSI
1,617 wmu. XX/MC paccumT. mOa C24H24F2N70S  (M+H)+*: m/z=496,2.
Habmomaemoe: 496, 1.

IvacTepeoMepE  COOTBETCTBYIOT TR wu 75  OracTepeoMepaM
LIeJIEBOTO COEeOMHEHNA.

Mpumep 19

S5-aMmHO-N-{4-[ (38) -3-aMMHOIUIIePUOVUH~1-1JI] = 7—-TUOPOKCU— /-
MeTUJI- 6, 7T-ouTrmopo—-5SH-IMKJIOoNIeHTa [ b] mUupuanHa-3-mi}-2- (2, 6—

onubTopdbenms) -1, 3-Tnaszoji-4-rkapbokcaMmun

H2N\O Fp
— F
NT N

z NH
N O 2
OH

Crammusa 1: ToeT-0yTuii—{ (3S)-1-[3-({[5-[ (TpeT-
Oy ToKCHUKAPOOHMII) aMMHO | -2~ (2, 6—~gudTopperns) -1 ,3-Tuazoa—4-
nja]xkapboHMII }aMmMHO) —7-0KC0—6 , 7—Auruapo-5H-IMKJIOIeHTa [ b ] TMpuIMH~

4d-nya]ounepunmue-3-ui}xkapbamMaT

K pacTBoOpyY Tper-0yTuii—{ (3S5)-1-[3-({[5-[ (TpeT-
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OYTOKCUKAPOOHWMII) aMMHO | —2— (2, 6—gudTopdeHm) -1, 3—tnazoj—4-
W] KapBOOHUII } aMMHO ) — /-~ TUIPOKCU—6, /T—aurunpo-5SH-
LUMKJIOTIeHTa [ b] IMPUIOMH—-4 —-1J1 ] IUIIepUOH-3-1Jl } KapbaMaTa (15 MI,
0,022 wmoJsip) B IOXM (0,098 w™Mj) npobapjdajaM IIepuoOMHaH [Jecca-
MaptmHa (12 wMr, 0,028 wMMOJIB). PeaKUMOHHYI CMeCh IIepeMellMVBalil
IIpM KOMHATHOM TeMIepaType B TeudeHMe 1 u. PacTBOp HeNTpaJM30Ball
1 M  NaOH, paszbaejgaiu MeOH wu OUIILE TPOBAJIN . 3aTeM CMeEcChb
KOHLUEHTPUPOBAJM IMIPpM IIOHMKEHHOM MHOaBJIeHUM UM HEOUMIEeHHHM IPONYyKT
ouMIIaJ M C TIIOMOmbI MpenapaTuBHoM XX/MC (mpenapaTvBHas KOJIOHKA
XBridge™ C18 5 mxMm 30x10 MM OBD"™, cKopoCTh noToka 60 MI/MUH.,
TpalMeHTHOEe »JIMpoBaHMe cMecaMu MeCN m Bonmel, colepxamumu 0, 15%
NH4OH), d4YTO 5»DaBaJio I[IPOMEXYyTOUHOEe COeIVMHeHMEe B BUIEe CEepoBaTO-—
Bejoro mnopomka (7,5 wmr, 50%). XX/MC paccumT. njasg CszzHzsF2NeOsS
(M+H)*: m/z=685,3. HaOismomaemoe: 685,1.

Cranmus 2: TpeT-0yTuyi—{ (35)-1-[3-({[5-[ (TpeT-
By TOoKCHUKAPOOHMII) aMHuHO | =2~ (2, 6—ngudToppermnsi) -1 ,3-Tuazoji—4-
MJ1] KapOOHWUII } aMHUHO) —7 —~TUOPOKCHU~7-MeTuji—6, 7-auruiapo-5H-

[UKJIOIEeHTa [ b ] nupuame—4 —ujl ] TunepuanH-3-uj } kapbaMarT

O N
X0 T
A F
Ny N
N
>
H

Bpovupn wmeTmsmMarumusgs s TI'¢ (3,0 M, 5,8 wmria, 0,018 wMMOJIB)

O

noBaBJIaIn K pacTBoOpyY Tper—-0yTuii—{ (35)-1-[3-({[5-[ (TpeT-
OYTOKCUKaAPOOHWII) aMMHO | —2— (2, 6—nudTopdeHm) -1, 3—tnazoj—4-

W] KapOOHUII} aMMHO ) — 7—0KCO—6, /T—-nurmunpo—5SH-1IMKJIONeHTa [ b] IMpUONH—
4d-yi] nunepuIvH-3-UJ} kapBamMaTa (3,0 wmr, 0,0044 wmMoJIB) B TI'®
(0,068 ™MJ), KOTOPHM HepeMemuBaJIM OO Nz M oxJaXmaJM Ha JeISHOM
BaHe. PeaKLUMOHHOM CMeCH I[IO3BOJIAJIM MeIOJIEHHO HalpeTbCAa IO
KOMHATHOWM TeMIepaTyphH B TedeHMe 1 Y. K peakUMOHHOM CMeCH

notaBaaau EtOAc, a 3BaTeM MemjgeHHOo 1 M HCl1 mo pH 7. BOIHHM CJIOU
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OBaXOE BKCcTparvpoBain EtOAc. OpraHMUeCKMe 5SKCTPaKTH OOBeOUHAJIN,
cymmiam Han NazS04, 3zaTeM QUIBTPOBAJM M KOHLEHTPUPOBAJMU IIPU
[MOHVDKEHHOM MHaBJIEHUM, UTO IaBaJio MNPOMeXyTOouHoe coenmHeHMre. XX/MC
paccunT. nJasg C3aHazF2oNeOeS (M+H)*: m/z=701,3. Habmomaemoe: 701,1.

Cranmusa 3: S-ammuHO-N-{4~-[ (3S) -3-amuuHonunepuamMa-1-uia] -7-
TUOPOKCU~T7-MEeTUII-6 , 7~ AUTUAPO~SH-LIMKJIONEHTA [ b ] IMPUAMH-3~1JI } =2~
(2, 6-nuprTopdperns) -1,3-tuazoja-4-xapboxKcaMus

K pacTBOpPY Tper-0yTuii—{ (3S5)-1-[3-({[5-[ (TpeT-
OYTOKCUKAPOOHWMII) aMMHO | —2- (2, 6—gudTopdenHm) -1, 3—-tnazoj—4-
W] KapOOHMII} aM/HO ) — 7/ —TUIPOKCU—7-MeTHUJI-6, /- aurmuapo-5H-
LUMKJIOTIeHTa [ b] IMPUIOMH—-4 -] IUIIepUInH-3-1JI } KapbaMaTa (4,0 MI,
0,0044 wmvmoJsip) B IOXM (0,01 w™i1) pmobGaBiaganaum ToY (0,02 wMia, 0,2
MMOJIb ) . PeaKUMOHHYK CMeChb lepeMellBaJin npu KOMHATHOM
TeMIepatrype B TeueHre 30 MuMH., a 3areM paszbaBiagaam MeOH wm
HeVTpaanzsoraau NH4OH. Tlocie OMIBETPOBaHMA HEOUUIeHHEM MIPOOYKT

OUMIMaJ M C TIIOMOmbI MpernapaTuBHoM XX/MC (mpenapaTvBHas KOJIOHKA

Waters SunFire™ C18 5 MM 30x10 MM, CKOPOCTL HIOTOKa 60 MJI/MMH.,
TpaleHTHOEe DRJIoUPpOBaHue cMecamu MeCN um Boznwel, comepxamyMmu 0,1%
TOY) , gTOo oaBaJjio eJjieroe CoeIVHeHHMe B BUIOE COJIn
TpuC (TpudTopalueTaTa) (OBa OUacTepeoMepa) .

InacTepeoMep 1. IlepBHM UK. Bpemsa yoepxuBaHusa 1,282 MUH.
XX/MC paccumT. njas CzaH27F2Ne02S (M+H)*: m/z=501,2. HaGmomaeMmoe:
501,1.

Inacrepeomep 2. BTopo¥M nmMk. Bpems yoepxuBaHmusa 1,381 MuH.
XX/MC paccunT. g C2aHz7F2NeO2S (M+H)*: m/z=501,2. HabiomaeMmoe:
501,1.

IvacTepeOMepE  COOTBETCTBYIT TR wu 75 OracTepeoMepaM
11eJIeBOT'O COeOMHEHUS.

Ipumep 20

5-aMmHO-N-{4-[ (3S5) -3-amMmMHONMUIeEpPUOMH-1-1mj] -7-okco—-6, 7-
onruapo-5SH-umkoneHTa [ b] nMpuInH-3-uj}—-2- (2, 6—nudTopdeHmi) -1, 3-

THaz30JI-4-kapOoKCaMUI
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PacTBOpD Tper-0yTuii—{ (35)-1-[3-({[5-[ (TpeT-
OYTOKCUKAPOOHWMII) aMMHO | —2- (2, 6—gudTopdenHm) -1, 3—-tnazoj—4-
1J1] kKapBOOHWII } aMMHO ) = 7/—0OKCO—6, /- OUrunpo—5SH-uukJoneHTa [ b] nupuonH-
d-yn] nunepuIVH-3-UJ} kapbaMaTa (2,0 wmr, 0,0029 wMMmoOJIB) B XM
(0,009 mm) ob6pabatweagu TOY (0,01 M, 0,1 MMOJb). PeaKUMOHHYIO
CMecChb IIepeMemMBaJM I[IpYM KOMHATHOM TeMIepaType B TedeHue 1 4,
KOHIUEHTPpMUPpOBaJM, a 3areM pasz3baenaiamu MeOH ¥ HelTpaJM30BalM
NH4OH. [locjsie  QUILTPOBAHMA  HEOUMIIEHHOE  BEMeCcTBO OuUMmalivM C
IOMOmbID MHNpenapaTuBHOM XX/MC (npenapaTuMBHas KOJIOHKa XBridge™ C18
5 MxM 30x10 mm OBD™, CKOPOCTE IOTOoKa 60 MI/MMH., TpalIMeHTHOEe
JIoMpoBaHre cMecsaMu MeCN u Bognw, comepxamyMm 0,15% NH4O0H), duTO
oaBaJlo LeJIeBOoe COoeOuMHeHMe B BUIe O6eJjioro mnopomka (1,3 Mr, 92%).
XX/MC paccumT. njasg CzsH2:3FoNeO2S (M+H)*: m/z=485,2. Habmomaemoe:
485,1.

Mpmmep 21

N-{4-[(38)-3-aMmHONIUIIePUINH-1~-1MJI] -6, 7T-OUTUIPO—HH-
LUMKJIONIeHTa [ b] IMpUOMH-3-M}—-6- (2, 6-oupTopdeHmII) —5-QTOpIUPUONH— 2~

KapbokcaMum

H-N

Z
\ f
n
m T

z\\/
O

Cranmnsa 1: Tper-0yTui—{ (3S8)-1-[3-({[6-(2,6-audpTopdpeHny)-5-

dToprupuanH-2-1JI] KaPOOHMJII } aMIHHO) —6 , /- AuTruapo—5SH-
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IUKJIOIEeHTA [ b ] mupuame -4 —ujl ] mturnepuanH-3-uj } kapbaMarT

Tper-ByTmi-[ (35) -1- (3-aMmmHO-6, 7T-ouruapo-5H-

LUMKJIOTIeHTa [ b] IMPpUIOMH-4-WJI) IUIIepUIVH-3-1JI] kapfaMaT (5,0 MI,
0,015 MMOJIB ) , 6- (2, 6-mudTopPeHMJI) —D—-dTOPIUPUINH-2-KapOOHOBYI
kucjory (4,6 mr, 0,018 wMvoJsin), HATU (14 mr, 0,038 mMoJsn), IMOA
(0,035 M) m IOUIISA (5,8 wMr, 0,045 MMOJIB) CMEeIMBAaJIM BMECTe U
IepeMellMBalM IIPpM KOMHATHOM TeMlIepaType B TeueHue 1 u. CMecChb
OMIIETPOBAJM, KOHUEHTPUPOBAJM IIPU I[IOHVWKEHHOM IaBJIEHUM UM OUYMIlaJiu
C IoMombi IpenapaTuBHOM XX/MC (npenapaTuBHas KoOJIOHKa XBridge™
C1l8 30x10 MM 5 wmMxM  OBD™, CKOPOCTE rIoTOKa 60 MJI/MMH.,
TpaleHTHOEe »JIoMpoBaHMe cMecaMu MeCN u Bonme, colepxamumu 0, 15%
NH40H) , dYTO @»maBaJlo NPOMEeXyTOouHOe CoeIMHeHMVe B BuUIOe OeClLBeTHOM
cmoJiel (4,1 wmr, 48%). XX/MC paccuur. miasg  CaoHzsF3NsOsz  (M+H) *:
m/z=568,3. Habimomaemoe: 568, 1.

Cragmsa 2: N-{4-[(3S)-3-amuHonunepunmua-1-muji]-6,7-OUTUOpDO—
SH-nukjoneHTa [b]nupunmua-3-uia}-6- (2, 6-aupropdpermni) -5-
¢TopnupuamMH-2-KapboKCaMl

PacTBOpD Tper-0yTui-{ (35)-1-[3-({[6- (2, 6—gudTopdeHmsI) —5-
dTOopPIUPUOUH-2-1JI] KapBOHWII } aMUHO ) =6, 7T—Oournigpo—-5H-

LIMKJIOTIeHTa [ b] IMPUIOMH—-4 -1l ] IUNIepUInH-3-1J } KapbaMaTa (4,0 MI,
0,0070 mmoJyp) B IOXM (0,02 M) obpabareBaau ToOY (0,03 wia, 0,4
MMOJIB) . TIOJIyUeHHYI pPeaKUMOHHYK CMeCh IepeMelMBaJM IIPpU KOMHaTHOM
TeMllepaType B TeueHMe 30 MMH., a 3aTeM KOHLEHTPMpOBAaJM, UYTO
oaBajJioO OCTaTokK, KOTOpEM pasbaBagaimu MeOH ¥ HeUTpaln30BaJM
HebogpmmM KoJMuecTBOM NHiOH. ITlocrne QUIBETPOBaHMA HEOUUIeHHOE
BEMeCTBO OUMIMAaJ XM C IIOMOMmbI0 IpernapaTuBHOM XX/MC (mpenapaTWBHAaA
KOJIOHKa XBridge™ (C18 5 mMmxMm 30x10 mv OBD™, CKOpPOCTB IOTOka 60

MH/I\MH - I'ballleHTHOE SJINVMPOBaHNMe CMeCAMIM MeCN 17 BOIEI,
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comepxamyMu 0, 15% NH4OH), dYTOOH TIIOJYUUTE IL&JIeBOEe COelMHEHNE
(2,2 Mr, 67%). XX/MC paccumT. miaa CosHzsF3NsO (M+H)*': m/z=468,2.
Habmmonmaemoe: 468, 1.
[IpumMmep 22
N-{4-[(38)-3-aMuHONUIIEPUINH~1-MJI] -7 -TUIPOKCU—-6, /- OUTUIPO—
S5H-umkJoneHTa [ b] ntupuouH-3-mj}-6- (2, 6—oudropdbeHms) —5-

bTopnupuIMH-2-KapbokCcaMm

s T%
o

Cranmus 1: 4-{(38) -3-[ (TpeT-

=z

ZZ

By TOKCUKAPOOHMII) aMMUHO | TnrnepuanH-1-ua}-3-({[6- (2, 6-audpToppeHmny) -
S—-dropnupnnmua-2-mjl] KapOOHMII } aMHHO) —6 , 7/ —OAuTnuapo—5SH-

LUKJIOIIeHTa [ b ] nupuamuu-7-njalnerar

XOIHQ E
o'

N

3-AMmHO-4-{ (38) -3- [ (TpeT-OyTOKCUKAPOOHWII) aMUHO | TUIIEPUINH—
1l-mn}-6, 7-nurunpo-5H-uuKIOoNeHTa [ b] IMpuOIMH-7-MjalueTaT (6,0 w™Mr,
0,015 MMOJIB ) , 6- (2, 6—-mudTOopPPeHWJI) —5—PTOPIUPUINH-2-KapOOHOBYI

kucjory (4,7 w~mr, 0,018 w™moJsis), HATU (15,0 mMmr, 0,038 wMMmOJIB),
IMOA (0,036 mi) m IOUIISA (6,0 M, 0,046 MMOJIB) CMeIMBaJIM BMeCTe
1 TIepeMemmMBaJM IPpM KOMHATHOWM TeMIepaType B TeueHue 1 u. CMecChb
OMIIETPOBAJM, KOHUEHTPUPOBAJM IIPU I[IOHMWKEHHOM IaBJIEHUM UM OUMIlaJiu

C IoMombio OpenapaTuBHOM XX/MC (npenapaTuBHas KoOJIOHKa XBridge™

Cl8 30x10 MM 5 wmMxMmM  OBD™, CKOPOCTE rIOoTOKa 60 MJI/MMH.,
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TpaI/eHTHOEe  BJIMUPOBAaHUE cMecavmm MeCN w®m  BOIH, coepxamyuMm
NH40H) , dYTO @maBaJlo NPOMEeXyTouHOe CoeIMHeHVe B BuUIe OeclLBeTHOM
cmoJiel (4,0 wMr, 42%). XX/MC paccumT. O1as8  Cs2HzsFaNsOs  (M+H) *:
m/z=626,3. HaOiomaeMoe: 626,1.

Cranmus 2: N-{4-[ (3S8) -3-amuHonunepuamuH-1-muja] -7 -TuApOKCHU~—
6, 7-aurugpo-SH-nukjgoneHTa [b]oupunuH-3-uia}-6- (2, 6-0udTopPeHnI) -
S-propnupunmna-2-xKapboKcaMimun

4-{(38)-3-[ (Tper-OyTOKCUKAPOOHWII) aMMUHO | IUIIePUIVNH—1-MJI} —3—
({[6-(2, 6—oudTopdbeHnII) —S5-QTOoPIUPUONH-2-1JI] KapOOHMJI} aM/HO ) —6, 7—
oIuruopo-5SH-uMKJoNneHTa [ b] IMpuonH-"7-mjaneTaT (4,0 MI, 00,0064
MMOJIbL) CMemMBaJiM ¢ MeOH (76 wmrj), TI'®0 (38 Mmrja) m 1,0 M NaOH (42
MrJI, 0,042 MMOJIL) . PeakKUMOHHYI CMeCh IIepeMelMBaJIM IIPpM KOMHATHOM

TeMIlepaType B TeUeHNe 30 MmMH. OpI‘aHMT{eCKI/Ie pPacTeOpUTEIIM YyIOaJIAJIn

Ipu  I[IOHMXEHHOM  HOaBJIEHUN. Bomuemt  cJyo¥W  pasBaBasasaM  BOIHBIM
PacTBOPOM NH4C1, 3aTeM OBaKIE BKCTPparnpoBau EtOAc.
OOBeOMHEeHHEE opraHn4YeCKue CJIon CYWWIIN, buIIE TPpOBAIN u
KOHLeHTPUPOBAaJN npu [IOHVDKEHHOM DaBJIeHUN, 4To 0aBaJio

MHTepMeIMraT, KOTopem obpabaThBanau OXM (0,065 ma) m ToY (0,065
mii, 0,84 mMmoJsib) . CMecChb IIepeMemlMBajM IPpYM KOMHATHOM TeMIepaType B
TeueHre 30 MMH., 3aTeM KOHUEHTPUPOBAJM IIPU IIOHWXEHHOM IaBJIEHUMU.
OcTaTok paszbaBiaanu MeOH u HeMTpalM30BaJM HeOOJLIVM KOJIMUECTBOM
NH4OH. llojlyyeHHYID  CMeChb buneTPOBAJIM UM OUMIIASIM C  IIOMOIIBIO
npenapaTuBHoM XX/MC (mpenapaTuBHas KoOJIOHKa XBridge™ C18 5 wMKM
30x10 MM  OBD™, CKOPOCTB IIoTOKa 60 MJI/MUH. , TpalieHTHOEe
JIOMpoBaHne cMecsaMu MeCN u Bognw, comepxamuMmu 0,15% NH4O0H), uTO
oaBaJioO IOBa IOUacTepeoMepa LeJjleBOT'0 COeOMHEeHMA B Bule OeJbX
[IOPOIKOR .

Inacrepeomep 1. IlepBHM NOUK. BpeMmMsa yIepxXuBaHusa 2,138 MuH.,
XX/MC paccumT. nOjasa CzsHzsFaNsO, (M+H)+t: m/z=484,2. HabimomaeMmoe:
484,0.

InacTepeoMep 2. BTopo¥ NUK. BpeMsa yIepkXuBaHusa 2,219 MuH.,
XX/MC paccumT. nOJas CosHzsFaNsOx (M+H)+: m/z=484,2. HabmomaeMmoe:
484,0. '"H AMP (500 MI'uy, CDsCN): o, M.m., 10,80 (m.c., 2H), 9,52
(c, 1H), 8,39 (m@mm, J=8,0, 4,0 Iy, 1H), 7,93 (7, J=8,0 Tu, 1H),
4,92 (m, 1H), 3,14 (m, 1H), 3,01 (m, 2H), 2,87 (M, 1H), 2,82
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(mMm, 2H), 2,66 (m, 1H), 2,53 (m, 2H), 2,45 (M, 2H), 1,95 (wm,
1H), 1,54 (M, 1H), 1,43 (M, 1H), 0,95 (M, 1H).

IrnacTepeoMepH COOTBETCTBYIOT TR u 7S  IOMacTepeoMepam
1eJIEBOTO COeOMHEHNA.

[Ipumep 23

3—ammHO-N-{4-[ (38) -3-aMMHONUIIEPUOVH-1-1JI] = 7—-TUOPOKCU—6, /-
OUTUMOPO-5H-UMKJIIONIEHTA [ b] IMPUAOUH-3-1JI} —6- (2, 6—oudTopdeHnsI) —5-

dTopnMpuIMH-2-KapBoKkCaMm

Cranmsa 1: 3-({[3-ammuHO-6-(2,6-OgudTOopYeHNII) -5 - QTOPIUPULIUH~
2-mi] kapboHmMJ }amMmuHo) —4—{ (38) -3-[ (TpeT-
Oy TOKCHUKAPOOHMII) aMUHO | TunepuiuH-1-un} -6, 7-gurmuapo-5H-

IIMKJIOIEHTA [ b ] IupuamuH-"7-ujaaleTrar

H
XO‘H’NU F F
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H |
Y
T O NH
O
7;0
3-AMmHO-4-{ (38) -3- [ (TpeT-OyTOKCUKAPOOHWII) aMUHO | TUIIEPUINH—

1-mn}-6, 7T-ourunpo-5S5H-uMKIIONeHTa [ b] IMpuonHE-"7-mjaaueTaT (6,0 w™Mr,
0,015 MMOJIb ) , 3-aMMHO-6- (2, 6—nupTopdeHnII) ~5-QTOPIUPUOUH—2 —

kapboHoOBYKL kucjoty (4,9 wMmr, 0,018 w™mvmoss), HATU (15 Mmr, 0,038
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MMOJIB ) , IOMOA (0,036 M) m OUISA (6,0 Mmr, 0,046 MMOJIL) CMemMBaJIA
BMECTe U IepeMelMBaJiM IIPpM KOMHATHOM TeMlIepaType B TeueHuMe 16 U.
CMechk OUIBTPOBAJIM, KOHIEHTPUPOBAJM IIPU IIOHWXEHHOM IaBJIEHUU WU

ouMmaJIM C TIIOMOmbI mpernapaTuBHoM XX/MC (mpenapaTuBHas KOJIOHKA

XBridge™ C18 5 mxMm 30x10 MM OBD™, ckoOpocTh noTtoka 60 MjI/MMH.,
TpaIMeHTHOe DJIoMpOBaHMe cMecsamu MeCN m Bognw, comepxamumvm 0,15%
NH40H) , uTO @maBaJlo IIPOMEeXyTOoUuHOe CoeIMHeHMe B BUIe OeCLBeTHOM
CMOJIBL (4 w™r, 41%). XX/MC paccuuT. n0Jag Cs2HzeF3NegOs (M+H) *:
m/z=641,3. HaGmomaeMmoe: 641,0.

Cranmusa 2: 3-aMmuHO-N-{4-[ (35) -3-amuHonunepuamuea—-1-muma] -7-
IUApPOKCU—6, 7 -ourunpo-SH-1mukjoneHTa [b] nupuama-3-mua}-6- (2 ,6-
aupropdermni) —5-proprnupuinH-2-xKapboKcaMiu

3= ({[3-AMMHO-6- (2, 6—nudTOPOEHWUII) —5—PTOPIIMPUIOMH—2 —

] kapboHu}aMmHo ) —4-{ (35) -3-[ (TpeT-
OYTOKCUKAPOOHWII) aMUHO | IUIIepPUOUH-1-1J1} -6, 7T-ourmuopo—5H-
LUMKJIOTIeHTa [ b] IMPpUAOMH-7-MilaleTarT (4,0 MI, 00,0062 MMOJIb )
cMemvBasim ¢ MeOH (74 wmii), TI'® (37 Mmria) m 1,0 M NaOH (41 wMkJI,
0,041 w™MOJIB). PeakKUMOHHYI CMeChb IIepeMelMBaJiM TIIPpM KOMHaTHOM

TeMIlepaType B TEeUeHUue 30 MmMH. OpI‘aHMT{eCKI/Ie pacTeoprUTEeJIM YyIOaJIAJIn

I1pm ITIOHVMXEeHHOM ITaBJIeHUI . BO,JIHBIIZ cJIoMm paB@aBJ‘[F{HM BOIOHBEIM
pPacTBOPOM NH4C1, 3aTeM OBAaXIEL BKCTPATUPOBaJIN EtOAcC.
OObeOIMHEeHHEE opraHuYecKue cJjon CYWMJIu, buis TPOBAIIU n
KOHIeHTPpMPpOBaJIn I1pn ITOHVIXEeHHOM DaBJIeHUN, gTo TaBaJlo

VMHTepMeIraT, KOTopel obpabaTeBaim IOXM (0,064 Mm) u ToYy (0,064
My, 0,82 MMOJb) . IIOJIYyUeHHVYID CMeCh IIepeMellMBaJiM IIPpM KOMHATHOM
TeMIlepaType B TedeHue 30 MMH., 3aTeM KOHLUEHTPMPORBAJIM IIpU
IIOHIMKEHHOM HaBJieHUMM. OCTaToOK pas3baBiaanu MeOH M HeUTpaluU30BaJU
NH4CH. [TOJIyUyeHHYID  CMEChH OUILETPORAIM ¥  OUMIAJM C  [IOMOIBK

npenapaTuBHoM XX/MC (mpenapaTuBHas KoJIOHKa XBridge™ C18 5 wMkM

30x10 MM  OBD™, CKOPOCTE rIoTOKa 60 MJI/MUH. , TpaOVieHTHOe
JIMpoBaHne cMecsaMu MeCN u Bogmwl, comepxamyMm 0,15% NH40H), uTO
DaepaJjio IOBa IOUacTepeoMepa LeJIeBOI'O COeOMHEHMSa B BuUle OeJblxX
[IOPOLKOB .

InacrepeoMep 1. IlepBelM OMK. Bpemsa yHmepxuBaHusa 1,703 MMH.

XX/MC paccumT. nOJasa CzsHzeF3NeO2 (M+H)*t: m/z=499,2. HabmomaeMmoe:
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499, 0.
Inacrepeomep 2. BTopo¥ nOMk. Bpemsa yoepxuBaHusga 1,947 MuH.

XX/MC paccumT. nOJas CzsHzeF3NeOz (M+H)*t: m/z=499,2. HabmomaeMmoe:

499, 0. '"H aMPp (500 MI'nu, IMCO-ds¢): &, ™M.m., 10,58 (w.c., 2H),
9,37 (¢, 1H), 7,56 (7, J=8,0 1H), 7,52 (w.c., 2H), 7,35 (m,
i), 7,22 (¢, 1H), 7,17 (c, 1H), 5,15 (c, 1H), 4,75 (M, 1lH),
3,02 (m, 1H), 2,98 (M, 1H), 2,85 (M, 1H), 2,78 (M, 2H), 2,43
(mMm, 1H), 2,39 (M, 1H), 2,24 (M, 1H), 1,75 (M, 1H), 1,40 (M,
1H), 1,22 (M, 2H), 0,79 (M, 1H).

IrnacTepeoMepH COOTBETCTBYIOT TR u 7S5  IOMacTepeoMepam
LIeJIEBOTO COEeOMHEHUA.

Ipumep 24

5-ammHO-N-{4-[3, 4-TpaHCc-3-aMMHO—4-THUIPOKCUIIUIIEPUONH—1-1JI] —
6, T-Inrnapo-5S5H-UuUKJIONeHTa [ b] TUPUIVNH-3-WJI}—2—- (2, 6—nudTopdeHMII) —

1, 3-tTnazsojy-4-kapbokcamun (3SHaHTHMOMEep 1)

Cragmsa 1: 6eH3MII-3,6-gurunponupuanea-1 (2H) -kapbokcuiiaT

-
O)\O

1,2,3,6-Terparugponupuous (4,90 1o, 58,9 wMMmosb), IOXM (40
MII), N- (OeH3UJIOKCUKaApPOOHMIIOKCH ) cykumHuMmyg (15,2 1, 61,0 MMOJIB)

M TPpUSTUIIaAMUH (10,0 ™I, 71,7 MMOJIb) CMellMBaJIM BMeCTe U
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IepeMemyBajgM OIpM KOMHaTHOM  TeMllepaType B TeueHMe 16 4.
PeakKLUMOHHYK CMecChb pasfariaaimu ELtOAcC m BomolM. OpTaHMUeCKUN CJON
Cymmin, OUIBETPOBAJIM M KOHLUEHTPUPOBAJIM IIPM I[IOHMXEHHOM OaBJIEHUU.
[IoJTy4YeHHBEM OCTaTOK oumnmaJm C IIOMOIIEL IO XpoMaTorpadum Ha
cuamkaresye, o»ijoupyda EtOAc B cMecu MB30MepoBR TIekcaHa (0-40%), uTo
ImaBaJjio IIPOMEXyTOUHOe COeIdVHeHMe B BUIe IIPpOo3padyHoro Macja. XX/MC
paccunT. n0Jsg Ci13Hi1eNO2 (M+H)*: m/z=218,1. Habjaomaemoe: 218,0.
Cranmus 2: bensuyi—-7-okca-3-azabunmukisgo[4.1.0]renmran-3-

xapboKCcHIIaT

0O

N
PN

K pacTBOPY OeH3MII-3, 6-OUurugponupuona—1 (2H) —kapbokcuiaTra
(12,50 r», 57,5 wMmmoser) B IOXM (80 M), KOTOPHM OXJaXOalM Ha
JensaHoy OaHe, MeIJIeHHO IIpU IlepeMemmBaHMM nobGarJjsau mCPBA (14,6
T, 63,3 MMOJIb). PeakKUMOHHOM CMeCH OaBaJM HarpeThbCcd IO KOMHATHOM
TeMIlepaTyph U IIE€peMellMBaJiM B TeudeHMe 16 u. 3aTeM peakKUMOHHYI
CMeChb TacCuJIM BOIOHHM pacTBOpoM NazC0:; M OpTlaHMUeCKUM CJIOM CYIMJINU
Han Na250s, OMIBETPORAIM UM  KOHLEHTPUMPOBAJM IIPM  [IOHMXEHHOM
OaBJIeHMM, UYTO m»aBaJlo IMIPOMEXYyTOUHOoe coeOuHeHMe. XX/MC paccuur.
g Ci13H1eNOs (M+H)*: m/z=234,1. HaGmomaemoe: 234,0.

Cranmns 3: 6eH3wuyia-(3R,4R)-3-[ (Tper-6yToKCHUKAPOOHNUII) aMIUHO | —
4d-runpoxcununepuaimnH-1-xapbokKcuiaarT u 6ensuna- (35,45) -3-[ (TpeT-

By TOKCHUKAPOOHMII) AMUHO | —4-TUOPOKCUIIHIIEPUONH -1 ~KapOOKCHIIaT
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Benzsui-7-okca-3-azabuuukio [4.1.0] renraHi-3-KapBoKCUIAT
(13,4 », 57,4 Mmmonw), 14,8 M BomHEM pacTBOpPp NH4OH (200 mia, 2,9
MOJIL) M EtOH (200 M) cCcMemMBaJM BMeCcTe B TepMeTUUHO 3aKpPHTOM
koJibe M HarpeBaJiu npu 70°C B TeueHme 5 u. PacTBOPUTENM YyHOaJAIU

IpM TIOHMXEHHOM HaBJieHuMM. OcTaTok paszbaBiasaau IOIXM (80 mi), 3aTeMm

OOBaBRJAIN OU—TPeT-OYTUIIOUKapOoHaT (12,5 1, 57,4 MMOJEB) "
TpusTMJIaMmH (8,0 ™M, 57 MMOJB). PeakKUMOHHYK CMECh IIepeMelMVBaliu
OpM KOMHATHOM TeMIepaType B TeueHue 2 U, BaTeM yIaJlsau

PacTBOPUTEJILE IPM IIOHMXEHHOM OaBJIeHUM M OCTaTOK ouumaau C
IIOMOMELI0 KOJIOHOUHOM XpoMaToTpaduy Ha cuilMkarese, »Joupysa EtOAc B
CMECH U3BOMEPOB TI'eKCaHa (0-80%), UTO JaBaJio  I[IPOMEeXyTOUHOe
coeIMHeHne, KOTOpOe MoIBeprajM XupajJbHOMYy XX/MC pasmesieHMo
(koJloHKa Phenomenex Lux® Cellulose-1, 21,2x250 ™M, YacTUMUE b5

MKM, CKOPOCTBL IIOTOKa 18 MJI/MMH., M30KpaTUueckKoe 3JoMpoBaHue 45%

EtOH B cMecu M30MEpPOB I'eKCaHa), 4YTOOH MNOJYUMTH OBa S2HaAHTHMOMEpPaA.

Beuzsuin-3, 4-1TpaHc-3- [ (TpeT-0yTOKCUKAPOOHWII) aM1HO ] —4 -
TUOPOKCUNIMIIEPUANH- 1 -kKapbokcujlaT — OSHaHTHoMep 1. [Jsg IIepBOTO
nMKa BpeMA YIOEePXUBAHUSI 7,163 MMH., XX /MC paccumT. oJjig
C18H26N205Na (M+Na) *: m/z=373,2. HabBismonaemMoe: 373,1.

(ITpednoJIOXUTEJNIEHO MIPUIIMCHBAKLT 35, 4S-KoHQUIYpaluo) .

Beusuin-3,4-1tpaHc-3- [ (TpeT-OyTOKCUKAPOOHWII) aMMHO ] —4 -
TUOPOKCUIIUIIEPUONH- 1 -kapOokcujlaT — SJHaHTuoOMep 2. s BTOPOTO
nMKa BpeMsa YIOEPXUBAHUSI 9,247 MMH., XX /MC paccumT. oJjig
C18H26N205Na (M+Na) *: m/z=373,2. Habmmonaemoe: 373,1.

(MTpednoJIOXUTEJIEHO MNPUIIMCHBaKRT 3R, 4R-KOHOUI'YpalUo) .
XX /MC pPaccumT. ojsa C18H26N205Na (M+Na) *: m/z=373,2.
Habmwomaemoe: 373, 1.

Cranmus 4: ToeT-0yTHII- (3,4-TpaHc-4—{ [TpeT-
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Oy TuJI (AMMe THJII) CUIIMJII ] OKCH } IIMIIEPUAOMH -3~ 1JI) kapbaMaT (SHaHTHoMep 1)

w

Si

Ox-0
A,

N
H

Beusuin-3,4-1tpaHc-3- [ (TpeT-O0yTOKCUKAPOOHWII) aMMHO ] —4 -
TUOPOKCUIUIIepUOINH-1-kapbokcuyiar (0,50 r, 1,4 MMOJIBE) (SHaAHTHOMED
1), [IOJIYYeHHBI XUPpaJIbHEIM  pasnesjieHueM (crammga 3, UK 1)

cMemvBaJM ¢ 1H-mvmpaszoJsiom (0,11 r©, 1,6 wMMmoJib), IMAII (0,017 T,
0,14 mmogp), IOXM (15 mia) m TpeT-OyTUIIOVME TUICUIMIXJIopuaom (0,24
7, 1,6 MMOJB). PeakKUMOHHYK CMeCh IIepeMelMBaJiM IIPU KOMHaTHOM
TeMllepaType B TedeHMe 16 u, Ilocsle BakyyMHOT'O OMIbETPOBAHUA
OUIETPAT KOHLEHTPUPOBAJIM I[IPM IIOHVKEHHOM HOaBJIeHMM M OouMllaju C
IIOMOMEBI0 KOJIOHOUHOM XpoMaToTpaduy Ha CUIMKareje, MUCIoJab3ysa ELOAcC
B CMeCHM M30MepOoB TIekcaHa (0-30%), uro maBajio MHTepMenuaT (0,50
T) . IaHHB MHTepMeIMaT pacTBopsalu B ETLOAc (5 mi) m MeOH (5 wmi),
notamyagaau Pd (10%) Ha vyrjae (0,10 1) ¥ peaKLUMOHHYK CMeChH
TUOPUPOBAJIM IIPM IaBJeHUM 25 (YHTOB Ha KBaOPaTHHM OOVMM B TeueHUe
2 u. llocJe BaKyyMHOTO OWILTPOBaHMA OUIILTPAT KOHIEHTPUPOBAJM 10X
BaKyyMOM, UTO IaBaJjlo IIPOMEeXyTouHOoe coeluHeHMre. XX/MC paccuur.
0y Ci1eH3sN203S1 (M+H)*: m/z=331,2. Habjawomaemoe: 331,3. IIpoOyKTYy
IPEnIOJIOKUTEJIEHO IPUIINCHBAT 35, 4S-KOHOUTI'Yypaluo.

Crammusa 5: TpeT-0yTuii- (1- (3-ammuHO-6, 7—-Ournapo—-SH-
nurJjoneHTa [b]nupunua-4-mumn) -3 ,4-1padc-4-{ [ TpeT-

Oy TiUJI (OMMe THJII) CUIJIMJII ] OKCH } IIMIIePUOMH -3 ~1Jl) kapbamarT (SHaHTHOMED 1)
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CMmechb 4-xJI0p—-3-HUTPO-6, /T-nurunpo-5H-UMKJIONeHTa [ b] IupuanHa

ZT

Q
|
N

(40 Mmr, 0,20 MMOJIE ) , TpeT-0yTuUI- (3, 4—-rpanc-4-{ [ Tper-
OYTWUII (DMME TWII) CUJINII] OKCU } IUIIepUOVH—-3-1JI) KapbaMaTa (80 w™mr, 0,24

MMOJIB) (BHaHTMoMep 1) m TpusTwiammubaa (0,084 wia, 0,60 MMOJNB) B

usonponmuiosoM crupte (0,50 m) nepememmBaiy npu 70°C B TeueHMe
18 u. PeakUMOHHYK CMEeCh KOHUEHTPUPOEBAJM IIPpU IIOHMWXEHHOM IaBJIEHUU
Y OouMmaiaM C I[IOMOWBK KOJIOHOUHOM XpoMaToIpaduM Ha CuUIMKaTrese
(namoupoBaHue 0-40% EtOAC B CMeCcHM MBOMEPOB I'eéKCcaHa), 4YTO IaBaJlo
MHTepMenouaT B BUIOEe CBEeTJIO-XeJITOTO IIOpollKa (81 w™Mr). JaHHB
MHTepMeIraT pacTBopaiau B AcOH (0,90 w™m) wm Bome (0,10 ).
HoBaBiyanM OPOWOK xeJjeza (51 wMr, 0,91 MMOJB) ¥ pPeaKUMOHHYIO
CMecCh IIepeMellMBajiM I[IpM KOMHATHOM TeMIepaType B TeueHue 1 U,
PacTeopuUTElb yoaJjsaiay  [OpY  TIOHMXEeHHOM  JaBJIeHUM UM OCTaTOK
pazbarisiu EtOAC © HeMTpalM30BaJIM BOIOHEM pacTBopoM NaHCOs.
OpraHnyeCcKui SKCTPaKT CYIMUIIU Hano Na»S04, OUIIE TPOB AU u
KOHLUEeHTPUPORBAJN npu T[IOHVDKEHHOM naBJIeHUU, uTo oaeajio
IpOMEeXyTouHoe coeIuMHeHue. XX/MC paccumT. OJa CzaHa3Na03Si (M+H) *:
m/z=463, 3. Habuamonaemoe : 463,1. [MponyxrTy IPEennoJIOXUTEJIEHO
NpUIIMCHBaART 35, 4S5-KOHQUITYPalWO.

Crammus 6: S-—ammuo-N-{4-[ (3 ,4-Tpac-3-aMuHO—4 -
TUMAPOKCHUIUMIIEPUAMH-1 1] -6, 7-auruapo-5H-1uKkjgoneHTa [ b ] mupuimnHa—3 -
un}-2-(2,6-ouproppermi) -1 ,3-tuazon-4-xapbokcammn (SHaHTHOMED 1)

CMmechb, comepxamyrn  Tper-0yTui- (1- (3-aMmMHO-6, 7T-aurnapo-5H-
LUMKJIOIeHTa [ b] nupuIamH—4-1J1) — 3,4-1mpaHc-4-{ [ TpeT-
Oy TWII (DMME TWJI) CUJINII] OKCH } IUIIEPUOVH-3-1JI) KapbaMaT (JHaHTuoMep 1)

(0,010 », 0,022 MmoOJIb), bL5-[ (TpPeT-OyYTOKCUKAPOOHUII)aMMHO]—-2—- (2, 6—
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ouprTopdeHmir) -1, 3-tuazon-4-kapboHoBYK KMcJgoTy (0,0085 1o, 0,024
MMOJIB ), HATU (0,033 r, 0,086 wmMmoJb), IOMOA (0,15 ™) wm IOUIISA
(0,011 », 0,088 MMOJBL), IHepeMemMBaJM IIPM KOMHATHOM TeMIepaType
B TeueHMre 18 u. PeaKUMOHHYK CMecChb pa3banisann EtOAC M IIPOMEIBaJIN
BOOHEM pacTeopoM NaOH. OpTraHMUeCKUM BDKCTpaKT KOHLEHTPUPOBAJIN
IpM TIOHWXEHHOM IaBJIEHMM M OCTAaTOK OuUMIa XM C IIOMOUIIBI KOJIOHOUHOM
XpoMaToTpaduM Ha CculmMkareje (siouporRaHue 0-100% EtOAcC B CcMecu
M30MEepOoB TI'eKcaHa), UyTO OakaJioO MHTepMeIuaT (8 wMr). JaHHBM
uHTepMeIuaT ob6pabaTmBaiu HCl1 B 1guokcaHe (4,0 M; 2,5 wia, 10
MMOJIbL) M IepeMelMBaJM IPpM KOMHATHOM TeMlIepaType B TedeHue 1 U,
3aTeM KOHLeHTPUPOBAaJIN npu [IOHMXEHHOM OaBJIEHUN . OcraTok
pacTBopsaaIM B MeOH, HeUTpalIM30BaJ M BOIHHM pacTBopoM NHiOH wm
OUMIaJ M C TIIOMOmbI NpernapaTuBHoM XX/MC (mpenapaTvBHasS KOJIOHKA
XBridge™ C18 5 mMxMm 30x10 MM OBD™, ckopoCTb IMoToka 60 MI/MMH.,
TpaleHTHOEe »2JIMpoBaHMe cMecaMu MeCN m Bonmel, colepxamumu 0, 15%
NH40H), UTOOH MHOJIYUMTEL lieJjleBoe coeIMHeHue. XX/MC paccumMT. 1OJdg
C23H25F2N602S (M+H)*: m/z=487,2. HabGiomaemoe: 487,1. IlpoOyKTy
IPEenIOoJIOKUTEJIEHO IPUIINCHBAT 35, 4S-KOHOUTIYypalLMo.

[Ipumep 25

S5-—ammHO-N-{4-[3, 4-TpaHC-3-aMMHO—-4 - TUOPOKCUIIUIIEPUONH-1-1JI] —
6, 7T-ournopo-5SH-UMKJIIONeHTa [ b] IMpUIMH-3-uj}-2- (2, 6—gudTopdeHnII) —

1, 3-Tuazson-4-kapbokcaMul (SHaHTHOMEP 2)

OH

O
Ny N F
C(Jﬁ,NW
| - O NH2

N

Cranmus 1: TpeT-0y T (3,4-TpaHc-4—-{ [Tper-

Oy TuJI (AMMe THJII) CUIIMJII ] OKCH } IIMIIEPUAOMH -3~ 1Jl) kapbaMaT (SHaHTHuoMep Z2)



lel

Iz

Beuzsuin-3,4-1tpaHc-3- [ (TpeT-0yTOKCUKAPOOHWII) aMMHO ] —4 -
TUOPpOKCUIMIIepUOInH-1-kapbokcuyiar (0,50 r, 1,4 MMoJib) (SHaAHTHOMED
2), TIOJIyUYeHHHM XWpaJIbHEM pasliejieHueM (IIpumep 24, crTaausg 3, OUK
2), cMmMemuBaJsM c 1H-mvmpazojiom (0,11 ©m, 1,6 MMmoJsik), IMAII (0,017
r, 0,14 Mmonws), IOXM (15 MiI) u TperT-0yTUIIOVME TUIICUJIVIIXJIOPUIOM
(0,24 1, 1,6 MMOJB) . PeakUMOHHYK CMeCh IIepeMelluBajv IIpU
KOMHATHOM TeMIepaType B TeueHue 16 U, 3aTeM OQUILTPOBAaJMN,
UCIIOJIbE3Y 4 BaKyyMHOE buibTPOBAHNE, n KOHLUEeHTPUPOBAJN npu
IIOHVKEHHOM IaBJjieHMM. OCTaTOK OuMmlajM C IIOMOMBI KOJIOHOUWHOM
XpoMaTorpadmum Ha cuamukKarese, sioupysa EtOAC B CMeCHM M30MEPOB
TeKCcaHa (0-30%), dUYTO @maBaljio MHTepMeOuaT (0,55 1r). IOaHHBM
MHTepMeIraT pacTeopdan B cMecu EtOAc (5 wiu) m MeOH (5 wim),
noBarjganau Pd (10%) Ha vyIJe (0,10 1) ™® peakUMOHHYK CMEChH
TUOPUPOBANIM IIPY OaBjieHUMM 25 QyHTOB Ha KBaOPaTHEM OOVM B TedeHMNe
2 Y., B3aTeM peakKLUMOHHYK CMeChb OQUIBTPOBaIM C MCIOJb30BaHMEM
BaKyYyMHOTO  QUJIBTPOBaHMUA Uepe3 IOMaTOMOBYH  3eMJD, buyeTPaT
KOHLeHTPUPORBRAJNU npu [IOHVDKEHHOM naBJIeHUN, uTo oapajio
IPOMEeXyTOUHOe coeOuHeHue. XX/MC paccumT. njas CieHzsN203S1i (M+H)*:
m/z=331,2. HabJuamonaemoe : 331, 3. [MponyxrTy IPEennoJIOXUTEIJIEHO
OpUnucHBamnT 3R, 4R-KOHOUI'ypaLMo.

Crammus 2: TpeT-0yrTuii- (1- (3-ammuHO-6, 7—OuTrnapo—-SH-
LIMKJIONeHTa [b ] nupnunmua-4-wui1) -3 ,4-1panc—-4—{ [Tper—

Oy TruJI (AMMe THJII) CUIJIMJII ] OKCH } IIMIIEPUAMH -3 ~1Jl) kapbaMaT (SHaHTHoMep Z2)



CMmechb 4-xXJIOP—3-HUTPO—-6, /T-Iurnagpo-5SH-umukKJoNneHTa [ b] InpuIVHa

(40 MI, 0,20 MMOJIb ) , Tper-0yTui- (3, 4-TtpaHc-4-{ [ TpeT-
Oy TWUII (ODMME T ) CUJINII] OKCU } IUIIepPUOVH-3-1JI) kKapbaMaTa (SHaHTHOMED
2) (80 mr, 0,24 mMmonb) m TpuzTuiamMmHa (0,084 M, 0,60 MMOJEB) B

usonponmiosoM crnupre (0,5 M) nepememmvBaigu npu 70°C B TeueHMe
16 u. PeakKUMOHHYK CMEeCh KOHLEHTPMPOBAJIM I[10I BaKyyMOM UM OUMIIAJIU
C TIOMOIILI0 KOJIOHOUHOM XpoMaToTpadum Ha cuimnkarejge (0-40% EtOAcC B
CMEeCH M3OMEpOB T'eKCaHa), 4YTO OaBaJlo MHTepMenoraT B BHUIE CBETJIO—
XKeJITOTO Topollka (69,8 Mr). JaHHEM MHTepMeOMaT pacTBopaaM B AcOH
(0,90 mm) m Bome (0,10 mi). HDoBapJjdasM IIOPOWOK Xejie3a (51 wr,
0,91 wMMOJIB) ¥ PeaKLUMOHHYID CMeCh IIepeMelMBaJM IIPpM KOMHAaTHOMU
TeMIlepaType B TedeHMe 1 U, PacTBOpUTENb YHOallalM IIOO BaKyyMOM WU
ocTaTok pazbarjaaau EtOAC M HeMTpaJlM30BaliM BOIHEIM pPacTBOPOM
NaHCOs. OpraHuueckuy cJjoM cymmiamu Han NazS04, OMUILTpOBaIM U
KOHLLeHTPUPOBAJIN npu TIOHWKEHHOM DaBJIEHUN, uTo oaBaJio
IpoOMeXxyTouHoe coelMHeHue. XX/MC paccumT. mja Cz4Ha3Na03Si (M+H) *+:
m/z=463,3. HabismonaeMmoe : 463,1. [MpooykrTy IPEennoJIOXUTEIJIBEHO
npunmMcHBanT 3R, 4R-KOHQUI'YPalLWO.

Crammusa 3: S-ammuOo-N-{4-[ (3 ,4-TpaHc-3-aMUHO -4~
IUMAPOKCHUIUMIIEpUAMH—1-mn] -6, 7-auruapo-5H-1uKjaoneHTa [ b ] mupuimnHa—3 -
un}-2-(2,6-ouproppermi) -1 ,3-rtuazosn-4-xapboxkcammn (SHaHTHOMED Z2)

CMecCh, comepxamywn  Tper-0yTui- (1- (3-aMmMHO-6, 7T-Iurnapo-5H-
UMKJIoneHTa [ b]l mmpuomHa-4-ui) -3, 4-Tpanc-4-{ [ Tper—

Oy TWII (DMME T ) CUJINII] OKCU } IUIIEePUOVH-3-1JI) KapbaMaT (JHaHTuoMep 2)
(0,010 », 0,022 MmoJIb), bL-[ (TPeT-O0yTOKCUKAPOOHWII)aMMHO]—-2— (2, 6—
ouprTopdeHuir) -1, 3-tmazon-4-kapboHoBYK KMcJgoTy (0,0085 1, 0,024
MMOJIB ), HATU (0,033 r, 0,086 wmmMmoJib), IMOA (0,15 M) wm IOUIISA

(0,011 r, 0,088 MMOJBL), IHepeMemMBaJM IIPM KOMHATHOM TeMIepaType
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B TeueHMre 16 u. PeaKUMOHHYK CMech pas3baBiusain ELOAC M IPOMEBAJN
BOOHEM pacTBopoM NaOH. OpTraHMUeCKHMM BDKCTpaKT KOHIEHTPUPOBAJU
non BaKyyMOM u OCTAaTOK ouunmaJIn C [IOMOIIBIO KOJIOHOUYHOM
XpoMaToTpadum Ha cuamkareje (sjmonpobBaHMe 0-100% EtOAcC B CcMecu
M3OMEepOB TeKcaHa), YTo I»Oakajlo MHTepMenuaT (8 MT'), KOTOPHM
obpabaTeBau HCl1 B OMOKCaHe (4,0 M; 2,5 wi, 10 wMMOJIB) .
[IoJIydeHHYI0 CMeCch IIepeMemMBalM IIpM KOMHATHOM TeMIepaType B
TeueHre 1 U, 3aTeM KOHILEHTPUPOBAJIM IIPpM IIOHWMXKXEHHOM IaBJIEHUN.
OcTaToK pacTBOpAaM B MeOH, HelTpalM30BalM BOIHEHM pPacTBOPOM

NH4OH ® oumMmajM C I[IOMOIbI MpenapaTuBHOM XX/MC (mpenapaTUBHAS

KOoJIoOHKa XBridge™ C18 5 MM 30x10 mv OBRD™, CKOpPOCTE IOTOka 60
MJI/MHUH. , TpalIeHTHOE SIIIOMPOBaHME cMecCaMU MeCN u BOIEI,
comepxamyMm 0, 15% NH4OH), uUToOB TIIOJYUUTEL II&JIEBOE COeIMHEeHUE.
XX/MC paccunT. g CzsHzsFoNeO2S (M+H)™: m/z=487,2. HabmomaeMmoe:
487,1. 'H sAMP (500 MI'u, IMCO-ds) &, M.m., 9,22 (c, 1H), 7,60 (c,
2”), 7,54-7,44 (m, 1H), 7,22 (v, J=8,7 Tu, 2H), 6,49 (c, 1H),
4,61 (m, J=2,9 T, 1H), 3,18-3,07 (m, 1H), 3,02 (M, 3H), 2,94-
2,86 (m, 2H), 2,79 (v, J=7,7 Tu, 2H), 2,72-2,59 (M, 2H), 2,06-
1,98 (M, 2H), 1,84-1,74 (M, 1H), 1,70-1,57 (M, 1H). IpooykTy
IPeOIOJIOXKUTEJIEHO NPUIMCHBAKT 3R, 4R-KOHOUTYpalLMo.

[Ipumep 26

S5-ammHO-N-{4-[3, 4-guc-3-aMMHO-4 - TUIPOKCUNIUTIEPUINH— 1 -1JI] —
6, 7T-ourngpo-5S5H-uuKJIOoNeHTa [ b] IUPpUIVNH-3-MJI}—2- (2, 6—nudTopdeHmII) -

1, 3-™nazoj-4-kapdbokcamun (SHaHTHMOMEP 1)
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Cranmusa 1: BeHsuga-3,7-quc-2-

okcorekcaruapo([1,3]okcasosio[4,5-c]nupunnua-5 (4H) —~-kapboKCcHJIaT
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Beusun-3,4-1tpaHc-3- [ (TpeT-0yTOKCUKAPOOHWII) aMMHO ] —4 -
TUOPOKCUNIUIIEPUONH- 1 -kKapOokcuilaT (SHaHTMOMep 1) (0,50 o, 1,4

MMOJIb) , TIOJIYUeHHHM XUpaJIbHHEM pa3nejieHueM (IIpuMep 24, cTamusa 3,
muk 1), cmemmuBajgu c XM (12 w™i), TpusTumiaammuHoMm (0,30 wia, 2,1
MMOJIb ) " MeTaHCYJIbOOHUIIXIJIOPUIOM (0,21 T, 1,8 MMOJIb ) .
PeaKIMOHHYI CMeCh IepeMemMBaJM IIpM KOMHATHOM TeMIepaType B
TedueHre 18 4, a 3BaTeM TaCWJIXM BOOHEM pacTBopoM NaHCOs. BonHbM
CJIOV TPWXOHE SKCcTparupoBayu OXM. OOBbeIMHEHHEE OpTaHMUeCcKHue CJIOU
cymmiam Han NazS0s4, OQUIBTPOBaJIM UM KOHLEHTPUPOBAJM II10I BaKyyMOM,
YTO OaBaJio IIPOMEeXYyTOUHEM Me3uJjaT. 3aTeM Mes3uJjIaT CMellBalu C
nupuarvHoM (10 myI) ¥ HaTrpeBaau mopu 120°C B TeueHme 2 u. IlocJe
KOHIEHTPUPOBAHKSA II0I BaKyyMOM IIOJIYUEHHEM OCTAaTOK OUMIau C
IIOMOIBI0 KOJIOHOUWHOM XpoMaToTIpadum Ha cuiImkareje (sJoupoBaHme 50-
100% EtOAc B CcMecHM M3OMEPOB I'e€KCaHa), 4YTO IJaBaJlo IIPOMEXYTOUHOE
coemmHeHue. XX/MC paccumT. miag CiaHi7N04 (M+H)*: m/z=277,1.
HabimwonoaeMoe: 277,1. [MpooyKTy IPennoJIOXUTEIIBEHO [IPUIIMCHBAKT
3asS,7aR-xkKoHOUTypalllbo.

Cranmus 2: TPEeT-0yTHUII-3, 7 -OUc—-2-
okcorekcarunpol[1,3]okcazosiof4,5-c]nupunuua-3 (2H) ~kapboKCHUIaT

(SHaHTHOMED 1)
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Beuzsuin-3, 7-quc-2-okcorekcarungpo [1, 3]okcazoJyo[4, 5-
cloupunuu-5 (4H) ~-kapbokcuynar (9HaHTMoMep 1) (0,35 r, 1,3 MMOJBb)
pacTrBOopsayM B XM (6,0 ™M), zaTeM pobBaBiaaam TpusTuiaammH (0, 50
MJI, 3,6 MMOJIb) , IOMAII (0,016 T, 0,13 w™MMOJIB) U OU-TpeT-
Oy TUIOUKAPOOHAT (0,31 T, 1,4 MMOJIB ) . PeakKUMOHHYIO CMECH
IepeMellMBalM IIPpM KOMHATHOWM TeMlIepaType B TedeHMe 18 U, 3aTeM
KOHLUEHTPUPOBAJIM IIpM TOHMXeHHOM HaBJeHMM. OCTaTOK ouumaJu C
IIOMOMEBI0 KOJIOHOUHOM XpoMaToTpaduM Ha CcuiIMkareje (sJmoMpoBaHMe 0-
80% ETLtOAC B CMeCcHM M3OMEPOB I'€KCaHa), UYTO »DaBaJio MHTEPMeIMarT.
OaHHE MHTepMeIMaT cMemmbBaJu ¢ ELOAc (10 mia) m MeOH (10 Mi) u
cMecrkio Pd (10%) Ha yrie (0,20 1). IloJydeHHYK CMeCh IMIPUPOBAJIU
opu naBJjieHMM 25 OQyHTOB Ha KBaJpaTHHI OOVMM B TedueHMe 1 U,
KaTanmszaTop yoaJidaau, MCIIOJIL3Y 4 BakyyMHOe bUIIL TPOBAHUE .
[Ipo3pauHHl QUIILTPAT KOHLUEHTPUPORBRAJIM 0N BaKyyMOM, UTO IaBaJjio
MIPOMEeXyTOUHOe coeIrHeHMre. XX/MC paccumtT. piasg CiiHigN20s4 (M+H)*:
m/z=243,1. Habisamonaemoe : 243,1. [MpooykTy IPEenNoJIOXUTEJIEHO
OpunuceHBanT 3as, 7aR-KoHOUTYPpaL M.

Cranmg 3: Tper-6yTuia-3,7-1nuc- (3-aMuHO-6 , 7 -Ourunpo-5SH-
HuKJjoneHTa [b]nupunmuea-4-uia) -2-oxkcorexkcarunpo[1,3]okcaszsomo[4,5~-

cl]oupunma-3 (2H) ~kapbokcuyiaTr (S5HaHTHoMep 1)
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CMmechb 4-XJIOP—3—HUTPO—-6, /T-OIUTrnUOpo—-5SH-UMUKJIIOIIeHTa [ b] InpuIinHa
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(40 MT, 0,20 MMOJIB ) , ToeT-0yTUI—-3, 1-1HuCc—2-
okcorekcarunpo[l, 3]okcazono 4, 5-clnupuaonue-3 (2H) ~kapbokcuiiaTa
(58 ™M1, 0,24 wMmoJb) (SHaHTHMOMep 1) m TpusTuiamuHa (0,084 M,

0,60 MmoOJIB) B wm3onponmiioeoM crnupre (0,50 M) DepeMellBaju IIPU

70°C B TeueHre 18 u. CMeCb KOHIEHTPMPOBAJM M OUMIAJNM C IIOMOILIO
KOJIOHOUHOM XpoMaToI'paduy Ha CcuiIuKarejie (sJjouMpoBaHue 20-80%
EtOAc B cMecH M30MEPOEBR TI'eKCaHa), 4YTO IDaBaJlo MHTepMeIMaT B BUIE
XeJITOTo Iopomka (31 wMr). HMHTepMenuaT pacTBopsaiu B AcOH (0,90
M, 16 mmoJse) m Bome (0,10 wmi). JobaBiasaaM IOopomoK xeJjeszsa (51
M, 0,91 MMOJIE) M PeaKUMOHHYID CMeCh IIepeMelMBaJIM IIPM KOMHATHOM
TeMIlepaType B TedeHMe 1 U, PacTBOopUTEeN: YHallsalM 10O BaKyyMOM WU
ocTaToKk pazbaBaaau ELOAC © HeWTpalM30BalM BOIHEM pPacTBOPOM
NaHCOsz. OpraHMUYeCcKHMM DKCTpaKT cymmiar Hano Nax504, OMILTPOBaAIU U
KOHLEHTPUPOB AN opu TIOHWKEHHOM DaBJIeHUN, uTo 0aBaJio
IpOMEXYyTOUuHOe coeduHeHre. XX/MC paccumT. njasg CioHz7N4iOsq4 (M+H)*:
m/z=375,2. HabJumonaemoe : 375,1. [MponyxrTy IPennoJIOXUTEJIEHO
NpUnMcHBaRT 3as, 7aR-KOHQUIT'YPalU.

Cranmsda 4: S-ammuHO-N-{4-[3,4-11uc-3-aMmMHO -4 —
TUAPOKCHUIINMIIEPUAMH-1 -1l ] -6, 7—auruapo-5H-1uKJIoneHTa [ b ] mupuamnH—3 -
un}p-2-(2,6-oupropdpenmi) -1 ,3-ruazos-4-xkapbokcammun (SHaHTHOMED 1)

CMmecs, cConepxallyio TpeT-0yTUI-3, 7T-quc—-5- (3-aMmMHO—-6, /-
OIUTUOPO-5H-UMKJIIONIeHTa [ b] nupuImHa—-4-wui) —2-
okcorekcaruapo[1l, 3]okcaszoyo[4, b-c]loupuaouHa-3 (2H) ~kapbokcuiaT
(0,010 », 0,027 MmoJib), bH-[(TPeT-OYTOKCUKAPOOHMII)aMMHO]-2- (2, 6—
oudrTopdeHm) -1, 3-tuazon-4-kapboHoBYK KmcjgoTty (0,010 ©m, 0,029
MMOJIBL ), HATU (0,041 r», 0,11 w™moOJIB), IMOGA (0,15 w™iI) wm IOUIISA
(0,014 r, 0,11 MmMmOJIL), IIepeMellMBaJM IIPM KOMHATHOM TeMIepaType B
TedeHMe 18 u. PeakKUMOHHYK CMechb paszbaBiagaan EtOAC ¥ IpOMHBAaJIM
BOOHEIM pacTBopoM NaOH. OOBeIMHEHHEM  OpPTaHWUEeCKUM DKCTPakT
KOHLUEHTPUPOBAJIM IIPM I[IOHWXEHHOM HAaBJIeHVMM M OCTAaTOK OouumaJu C
IIOMOMEBI KOJIOHOUWHOM XpoMaToTIpaduu Ha CcUulnkareje (siaoupoBaHue 0-
100% EtOAcC B CMEeCHM M3OMEPOB I'eKCcaHa), 4YTO HOaBaJio MHTepMemmaT (7
MT') . IaHHEM MHTepMeIMaT pacTBopsaimM B MeOH (0,38 mim) u no®aBJdiu

KapboHaT mesmusa (0,050 T, 0,15 wMMOJIB) . [ToJIydeHHYI  CMeCh

rnepeMemmBangM HarpeBanmu npu 80°C B Teuenme 30 MMH., 3aTeM
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OMIIBTPOBAJIM ¥ KOHIEHTPUMPORBAJM IIPU IIOHVMXEHHOM IabkJieHUM. OCTaToOK
pacrBOopsayM B TOY (0,50 ™, 6,5 MMOJIE) M pPeakKLUMOHHYK CMeChb
IepeMemyBagM IIpM  KOMHaATHOM  TeMIepaType B TeuyeHUe 1 u.
PacTeopuUTEIb yoaJjganay  [OpY  [IOHMXEeHHOM  OaBJIeHUM ¥ OCTaTOK
pacTBop4ain B MeOH, HeVTpaln30BaJM BOOHEIM pacTBopoM NH4OH.
HeouumeHHE MPOOYKT OUMImadM C I[IOMOWbI HOpelapaTuBHOM  XX/MC
(mpemnapaTuUBHaAsS KoJIOHka XBridge™ (€18 5 wMxm 30x10 ™M OBD™,
CKOPOCTL TIOTOKa 60 MJI/MMH., TpaIMeHTHOe BJIOMPOBaHMe CMeCIMU
MeCN m Bomel, conepxamumu 0,15% NH40H), uTOOH NOOJYUUTH ILieJIeBoe
coemmHeHue. XX/MC paccumuT. nOJa9 Co3HzsF2Ne02S (M+H)*: m/z=487,2.
HabimwonaeMoe: 487,1. [MpooyKTy NIPeOnoJIOXUTEJIBEHO [IPUIIMCHBAIT
35, 4R-KOHOUTYypallMD.

Ipumep 27

5-aMmHO-N-{4-[3, 4-guc-3-aMMHO—4-TUIOPOKCUIIUIIEPUONH—1-1JI] —
6, T-InTnapo—-5SH-UUKJIONeHTa [ b] TUPUINH-3-WJI}—2—- (2, 6—nudTopdeHMII) —

1, 3-tnazsojy-4-kapbokcamun (3SHaHTHUOMED 2)
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Cranmda 1: 6eHsnia-3,7-1muc-2-

okcorekcarunpo([1,3]okcasosio[4,5-c]oupunua-5 (4H) ~kapbokcuiiarT

(SHaHTHOMED Z2)
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Beuzsuin-3,4-TpaHc-3- [ (TpeT-O0yTOKCUKAPOOHWII) aMMHO ] —4 -
TUOPpOKCUlIUIIepUOINH—1-kapbokcuyar (0,50 r, 1,4 MMOJIB) (SHaAHTHOMED

2), TIOJyUYeHHHM XWpaJIbHEM paslejieHueM (IIpumep 24, crTaamda 3, OUK
2), cmemuBagu c IOXM (12 wi), TpuzTtuiaammHoM (0,30 mi, 2,1 MMOJIB)
VM MeTaHCyJbooHMIxJopumom (0,21 ©», 1,8 MMOJB) ¥ PeaKIMOHHYD
CMecChb IepeMemMBal M IIPpM KOMHATHOM TeMIlepaType B TeueHue 18 u.
CMeck TacujiIM BOOHEM pacTBopoM NaHCOs. BOIHBIM CJIOM  TPWXIH
sKCcTparuporanan IXM. OOBelOMHEeHHBEe OpTaHWUeCKMe HDKCTPAaKTH CYIIUIIN
Han NaxSO0g, OuIIbTPpORBAJM M  KOHLEHTPUMPORAJM IIPKY  [TOHMXEHHOM

TaBJIeHU!, dTOo TaBaJlo HpOMG)KyTOT{HBIﬁ Me3smJiaT. SaTeM Mes3mJaT

cMemuBany c oupuarHoM (10 mi, 100 mMmosib) M HarpeBanu npu 120°C
B TeueHMe 2 U, 3aTeM PpPeakKUMOHHYK CMeChb KOHLEHTPUPpOBaJM [IpU
IIOHMXEeHHOM I»aBjleHMM. OCTaTOK OuMmlajJM C I[IOMOWEBI KOJIOHOUHOM
XpoMaToIpadumM Ha cuaukareje (simoupoBaHue 50-100% EtOAcC B cMecu
M30MEepOB TekKcaHa), UTO JaBajlo IIpOMeXxyTouHoe coelMHeHue. XX/MC
paccunT. mig C1aH17N204 (M+H)*: m/z=277,1. Habmomaemoe: 277,1.
[IponyKTy HOPEeNIIOoJIOKUTEJIEHO IPUINCHBaKT 3aR, 7aS-KOHOUI'YpaLMo.
Crammusa 2: TPEeT-0yTHUII-3, 7 -OUc-2-
okcorekcarunpol[1,3]okcazosiof4,5-c]nupunuua-3 (2H) ~kapboKCHUIaT

(SHaAHTHOMED Z2)
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CmMmech, comepxamymn BeHsun-3, 71-1quc-2-
okcorekcaruapo[1l, 3]okcaszoyno[4, b-cloupuauu-5 (4H) ~-kapbokcuiaT
(0,32 r, 1,2 MmoJss) (SHaHTHMOMep 2), OXM (10 wia), TpuUDTHUIaMUH
(0,18 Myu, 1,3 mMosw), IMAII (0,014 1) u mgu-TpeT-OyTUIOMKapOOHAT
(0,28 1, 1,3 MMOJb), IepeMemMBaJM IIPM KOMHATHOM TeMIepaType B
TeueHre 18 U, 3aTeM KOHIEHTPUPOBAJM IIPM I[IOHWKEHHOM IaBJIEHUN.
CMeChb oOuMmaJiM C IIOMOWEBI KOJIOHOUHOM XpoMaTorpaduy Ha cuiInkKareje
(nymoupoBaHue 0-80% EtOAC B CMecHM M3OMEPOB I'eKcaHa), 4YTO IaBaJlo
MHTepMeIuaT. HaHHEM MHTepMeOMaT cCMemuBaiau < EtOAc (10 wmia) wu
MeOH (10 M) m Pd (10%) Ha yrojae (0,20 1). IlosyuyeHHYI CMechb
TUOPUPOBANIM IIPM HaBJeHUM 25 QyHTOB Ha KBaOpPaTHHM OOVM B TedeHUe
1 u. KaTammuszaTop VYHaJjdJM, MWCIHOJbL3yHd BaKyyMHOe OUIIETPOBAaHUE.
[IpozpauHel GOUIIBTPAT KOHUEHTPUPOBAJM I[IOH BakKyyMOM, UYTO IaBajio
npoMexyTouHoe coeIrHeHre. XX/MC paccumtT. nasg CiiHioN20s4 (M+H)*:
m/z=243,1. Habmonaemoe : 243,1. [IponykrTy [IPEenIoJIOXUTEJIEHO
OpunuceHBanT 3aR, 7aS-KoOHOUTYPpaLMD.
Crammusa 3: TpeT-0yTui-3,7-0quc-5- (3-aMmuHO-6, /- AUTHUOPO~SH~-
IuKJIoneHTa [b ] nupunmuua-4-uia) -2-oxkcorexkcaruapo[1,3]okcaszsomo[4,5~-

cl]oupunmua-3 (2H) ~kapbokcujaT (SHaHTHoMmep 2)
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CMmechb 4-XJIOP—3—HUTPO—-6, /T-IUrnapo-5SH-UMUKJIIONIeHTa [ b] InpuIrHa

(40 MT, 0,20 MMOJIB ) , TPeT-0yTUI-3, 71-1qHuC—2~-
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okcorekcarunpo[1l, 3]okcazoyo[4, 5-clnupuaonua-3 (2H) ~kapbokcuiiaTa
(58 ™1, 0,24 wMmoOJIBE) (SHaHTHMOMEpP 2) M TpusTuiamuHa (0,084 M,

0,60 MMmoOJIB) B wuM3onoponmiioeoM crnupTe (0,50 M) OepeMellBajM IIPU

70°C B TeueHue 18 u. PeaKUMOHHYI CMeChb KOHIEHTPUPOBAJIM IIPU
IIOHMXEeHHOM IaBJIeHMM, a IIOJIYUYeHHHM OCTaTOK OuUMIaJM C IIOMOULIO
KOJIOHOUHOM XpoMaToTrpadumu Ha  CcuUIMkarese (osmompoBaHue 0-80%
EtOAc/cMechk WM3OMEPOB T'eKcaHa), UYTO maBajio MHTepMeIMaT B BUIe
CBETJIO—XKEJITOTO IIopollka. [aHHHNM MHTepMenoMaT pacTBopaiuM B AcOH
(0,90 My, 16 MmoJib) m BOome (0,10 MJ) M moBaBJAIM IIOPOIMOK XeJe3a
(51 ™M, 0,91 wMMOJIB) . PeakKUMOHHYK CMeCh IIepeMelluBajiv IIpU
KOMHATHOM TeMIepaType B TeueHue 1 u. PacTBOPUTEJNbL YIaladM IIpHU
IIOHMKEHHOM IOaBJIeHMM M OCTaToK pasbaBianu EtOAC ¥ HeMTpalM30BaJH
BOOHEIM pacTBopoM NaHCOs. OpraHMUecKMM 5SKCTPakKT CymIuJIM Han
Naz304, OUIBTPORBANIM M KOHUEHTPUPOBAJM IIPM IIOHWXKEHHOM IaBJIEHUMN,
uTo oaBaJio IIPOMEXYTOUHOE coeIMHeHN e . XX /MC paccumT. oJid
C19H27N4104 (M+H) *: m/z=375,2. HabmwomnaeMoe: 375,1. MponoyKTy
IPEenIOJIOKUTEJIEHO IPUIINCHBAT 3aR, 7aS-KOHOUTYpaLMo.

Cranmsda 4: S-—ammuHO-N-{4-[ (3,4-11MCc-3-aMMHO -4~
TUAPOKCHUIINMIIEPUAMH-1 -1l ] -6, 7—auruapo-5H-1uKJIoneHTa [ b ] mupuamnH—3 -
un}p-2-(2,6-oupropdpenms) -1 ,3-ruazos-4-xkapbokcammun (SHaHTHOMED Z2)

CMmecs, cConepxallyio TpeT-0yTUI-3, 7T-quc—-5- (3-aMmMHO—-6, /-
OIUTUOPO-5H-UMKJIIONIeHTa [ b] nupuImHa—-4-wui) —2-
okcorekcaruapo[1l, 3]okcaszoyo[4, b-c]loupuaouHa-3 (2H) ~kapbokcuiaT
(SHaHTHMOMED 2) (0,010 T, 0,027 MMOJIb ) , 5-[ (TpeT-
OYTOKCUKAPOOHWMII) aMMHO | —2- (2, 6—gudTopdenHm) -1, 3—-tnazoj—4-
kap6boHoBYKL kucjgory (0,010 r», 0,029 mmosw), HATU (0,041 », 0,11
MMOJIB ) , IMOA (0,15 ™) n  IOUIISA (0,014 1, 0,11 wMOJIB),
IepeMelMBaJM [OpM KOMHATHOW  TeMIepaType B TedeHMe 18 4,
PeakluMoHHYK CMecCh pasbariadanr EtOAC ¥ OPOMEBAJM BOIOHEIM PacTBOPOM
NaOH. OpraHMUeCKMM BKCTPakKT KOHIUEHTPMPOBAJIM IIPU IIOHMXEHHOM
DaBJIEHUM U T[IOJIYYeHHEM OCTAaTOK OUMmaJiM C IIOMOMBI KOJIOHOUHOM
XpoMaToIpadum Ha cuimukareje (aimonpoBaHue 0-100% EtOAcC B CMecu
M30MepPOB T'eKcaHa), UTO OakaJio MHTepMeIraT (7 wMr). JaHHBM
MHTepMeIaT pacTeopaau B MeOH (0,38 wia) u mDofOaejasaaM KapboHAaT

uesug (0,050 o, 0,15 wMmoJib) . IIOJIYYeHHYK CMECh HarpeBaJM IIpuU
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80°C B Teuenme 30 MMH., 3aTeM OMJILTPOBAJM M KOHIEHTPUPOBAJIU IIPU
[IOHW)XEHHOM HaBJieHun. OcTaToK pacTeopsiu B ToOY (0,50 ™M, 6,5
MMOJIB ) n TIOJIYUEHHYIO CMeChb lepeMellBajin npu KOMHAaTHOM
TeMIlepaType B TedeHMe 1 u. PacTBOpUTEJb YIOAJNAJMU IPU IIOHWXEHHOM
OaBJIeHMM U OCTaTOK pacTBopsalIuM B MeOH, HelTpaJlM30BalXM BOIHEM
pacrBopoM NH40H, a 3aTeM ouMma M C IIOMOImLI IperapaTuBHOM XX/MC
(mpernapaTuUBHasS KoJIOHka XBridge™ (€18 5 wMxMm 30x10 ™M OBD™,
CKOPOCTL TIOoTOKa 60 MJI/MMH., TpadMeHTHOe BJIOMPOBaHMe CMeCIMU
MeCN m Bomel, conepxamumu 0,15% NH40H), uTOoOH NOOJYUUTH IlieJIeBoe
coemmHeHue. XX/MC paccumuT. OJa9 C23HzsF2Ne02S (M+H)*: m/z=487,2.
HabimwonoaeMoe: 487, 1. [MpooyKTy IPeOnoJIOXUTEIIBEHO [IPUIIMCHBAIT
35, 4R-KOHOUTYypPallLD.

Ipumep 28

5-ammHOo-N-{4-[ (3R, 4R, 55) -3-aMMHO-4-TUIPOKCU—5—
MeTWJINMUIIEPUIVH-1-1JI] =6, /- INTUIpo—SH-LUUKJIONeHTa [ b] IMPUIVH— 3—WJI} —

2=(2, 6—oudpTopdermni) -1, 3—tuazoyn-4-kapboxkcaMnl

Cragmsa 1. Tper-ByTuia- (4R) -4-{ (1R,2R) -3-[ (4R) -4-6eHBMII-2~
okco-1,3-okcazosiuauHE-3-uj] -1 -I'uApoKCU~2~MEeTHUII~3~OKCOIPOINUII} —

2,2-numeTni-1,3-oKcazoauinua-3-KapboKCHuiaaT

K pacrBopy (R)-3-(l-okcomnponui)-4-0eH3UJI-2-0KCa30JIMONHOHA
(Aldrich, 2,0 ©, 8,6 MMoJib) B IOXM (60 M) npu -40°C moBaBjigiu

pacteop TiClgs B IOXM (1,0 M, 10,0 wu, 10,0 wmoJb). CMechb
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nepeMemmBaln npu —-40°C B TeueHme 10 MMH., 3aTeM nodaBjaaiau OUIIDA

(3,7 M, 21 MMOJIb) . PeaKUMOHHOM CMecHu maBaju HarperTbcsa mo 0°C u
lepeMellBaJX B TedeHre 20 MMH. 3aTeM IO KalliaM LDOOaBJIAIU
pacTeOop Tper-0yTuii- (4R)-4-¢popMMIi-2, 2-OVMeTUII-1, 3-0KCa30JIMOUH- 33—
kapboxcmyara (Aldrich, 2,0 o, 8,7 wMMoJb) B IOXM (20 w™Mia) wu
IIOJIYUEHHYK CMeChb IlepeMeluBajM B TeueHue 1,5 4. PeakUuio IacuUIU
nodaBJjieHMEM HAaCHIIEeHHOTO BOIOHOTO pacreopa NH4C1 u CMecChb
SKCTparmpoBaamn EtOAc. OpraHu4decKun SKCTPAaKT IIPOMEIBaJIN

HACHIMEHHHM BOIHHM PAaCTBOPOM XJIOpMOa HaTpud, Ccymuiar Han MgSOs u

KOHLUEHTPUPOBAJIM IIpM TOHMXEeHHOM HaBJeHMM. OCTaTOK ouumaJu C
IIOMOIIBID XpoMaTorpadmum Ha cuukarese (0-40% EtOAcCc B cMecu

M30MEepOB TI'eKCaHa), UYTO »0aBaJio IIPOMEXYTOUHOE COeOMHEeHMe B BUIE
OCHOBHOTO mOponykKTa (5:2) ¢ BHxomoM 87% (3,44 1). XX/MC paccuur.
i C24H34N2NaOr (M+Na)+*: m/z=485,2; nHabionaemoe 485,1.

Cranmus 2. Tper-byTuii- (4R) -4-((1R,2ZR) -3-[ (4R) -4-6eH3MII-2~
okco-1,3-okcazounua-3-wui] —-1—-{ [Tper-0yTui (AuMeTIniI) CUJINJI ] OKCHU } —

2-MeTnjI-3-0KCONpomui) -2 , 2 -auMeTuji-1 ,3-0KCca30JuAUH -3 - KapboKCHUIaT

)LNWO

@)
\/'-,, BocN -$

K pacrBopy Tper-0OyTui- (4R)-4-{(IR,ZR)-3-[(4R)-4-0eH3UI-2—
okco-1,3-0KCcazoUOIMH-3-1JI] -1 -TUAPOKCHU—2-MeTMUJI- 3—OKCOIIPOINII } —
2, 2-nuMeTmJi-1, 3-OoKCcasoJIuOIMH-3-kKapbokcujaTta (2,0 r, 4,3 MMOJB) B
OXM (40 wu1) nopu  -40°C mobaBjagaiu 2, 6-jgyTtuimua (0,90 wMia, 7,8
MMOJIB) , & 3aTrTeM Tper-0yTUIIONME TUIICUIIUII- TPUOTOPMETaHCYJIEQOHAT
(1,4 My, 6,0 MMOJB). CMech IHepeMemmMBalM HOpu -40°C B TeueHue 2
U. 3aTeM peaKUMOHHYK CcMechb paszbariaanm ELOAc (150 mi), HOpOMHEEBAJIM
HaCHIMEeHHEIMM BOIOHEIMM pacTeopamMm NaHCO3 M xJjopuOa HaTpud, 3aTeM
cymuy Han MgSOs M KOHUEHTPMPOBAJM IIPM I[IOHVMKXEHHOM IaBJIEHUN.
OcTaTok ouMmaJgy C IIOMOWBK XpoMaTorpadmum Ha cuukareje (0-20%
EtOAC B CMeCHM M3OMEPOB TI'eKcaHa), 4YTOOH IIOJYUUTH IIPOMEXYTOUHOE

coemmHeHnue (2,2 1T, 88%). XX/MC paccumr. njas CsoHaoN207Si (M+H)*:
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m/z=577,3; HabmwomaeMoe 577, 3.
Cranmusa 3. Tper-byTuii—- (4R)-4-((1R,25) -1-{ [TpeT-
Oy TuJI (AUMEeTIII) CMIIMII ] OKCHU } =3 ~T'MAPOKCU~2 ~ME TUJIIIPOINII) =2 , 2 —

aumeTusi—1 ,3-oKkcazoJugmuH-3-KapboKCcuIaT

OH OTBS
O

BocN-<\

LiBHs (0,25 r, 11 wMMOJIB) JoBaBJAAM K CMeCU TpeT-0yTUII-
(4R)-4-((1R,2R)-3-[ (4R) -4-6eHB3MJI-2-0KCO-1, 3-0KCA3OJIUIOINH-3-MUJI]| —
1-{ [ TpeT-0Oy T (AMMEe TWJI) CUJIMJI] OKCU } —2-MeTMUJI- 3—OKCOIIPONIWII) =2, 2-—
omMeTnJi—1, 3—-okca3oauianH-3-kapbokcuinara (2,2 1, 3,8 MMOJB) U

EtOH (0,67 miu, 11 mmvosn) B TI'® (40 wMj) mopu -30°C. CMmecu IaBaju

HarpeTbca pno 0°C u nepemMemuBalIM B  TeueHMe 3 U, BaTeMm
PEeaKUMOHHYK CMeCchb pas3faBidain DD0upoM M npobasjagaamn 1 H. NaOH.
[IoJlydeHHYID CMeCcb B»KcTparvpoBalu EtOAc. OpraHMuecKkuM 5SKCTPAaKT
[IPOMEIBAJIM HACHIIEHHEM BONHEIM pPaCTBOPOM XJIOpMIa HaTPUA, CYLWUIIN
Han MgSOs M KOHLEHTPUPOBAJM NPM I[IOHMWKEHHOM »naBJieHMM. OCTaToOK
oumMmaJiM C IIOMOIBI XpoMaToTpadmu Ha cuimkareje (0-20% EtOAc B
cMecHu MN30MEPOB TeKcaHa), UTOOE [IOJIYUUTE [IPOMEXYTOUHOE
coemmHeHue (1,2 1, 78%). XX/MC paccumr. g CisH3aNO3S1 (M+H-
Boc)*: m/z=304,2; uHabGimomaemoe 304,2.

Cranmga 4. Tper-bByTui- (4R) -4-((1R,25) -3-azugo-1-{ [TpeT-
Oy THUJI (AMUMETIUII) CHUJIIMII ] OKCH } =2 ~MEeTUJINPONMJI) -2 , 2 - numMmeTnia-1 ,3 -

OKCasoJIMAMH-3-KapboKCuiIaT

Ny OTBS
O
BocN—$
K cMecu Tper-0yTuii— (4R)-4-( (1R, 2S5)-1-{ [ TpeT-

Oy T (OMMEe TIJI) CUJIMJI] OKCHU } = 3—TUMIOPOKCU—2—Me TUJIIIPONNII) =2, 2—
ouMeTuJi—1, 3—okca3zoauouH-3-kapbokcuiara (1,2 1©, 3,0 Mvmosis), DIAD

(1,2 Mia, 5,9 Mmmoaer) m PPhs (1,6 1, 5,9 Mmosger) B TI'® (20 M)
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noSaBiygaam aoudeHmIIdochopuiiazmun (1,3 ™, 5,9 wMMOIIB) . CMech
IepeMelBaJM IOpM  KOMHaTHOMN TeMIlepaType B TeueHNEe  HOUU.
PeaKLUMOHHYK CMeChb KOHLUEHTPMPOBAIM I[IPpM [IOHWKEHHOM IaBJIEHUMU.
OCTaToOK OuMmlaJiM C I[IOMOImBI XpoMaTorpadum Ha cuiamkarese (0-15%
EtOAc B cCcMecH WM3OMEPOB TI'eKcCaHa), UYTOOH IIOJYyUMTE I[IPOMEXYTOUHOE
coenunenve (1,09 1, 86%). XX/MC paccumT. mniag CisHzsN402S1i (M+H-
Boc)*: m/z=329,2; HabGimomaemoe 329,2.

Cranmsa 5. mper-ByTuia-{[ (1R,2R,35) ~4-azungo-2-{ [TpeT-
Oy TrUJI (AMMEeTHII) CUJIMII ] OKCH } =1 — (I'MOPpOKCHUMETHII) —3—

MeTuI6y T ] kapbaMmaT

OTBS

NHBoc

K pacTBoOpPY Tper-0yTuii—- (4R)-4-( (1R, 2S5)-3-azuno—-1-{ [ Tper-
Oy T ( OMMEe TIJI) CUJIVJII] OKCU } =2 —~MeTUJINIPOIIWII) =2, 2—IVNMeTUJI—-1, 3—
OKCa30oJMINH-3-Kapbokcuiara (1,09 1, 2,6 mMvmosib) B EtOH (15 M)
noBaBJAaM II-TOJYyOJICYJbboHAT nupuimuamsa (1,3 1, 5,2 mMMoJb) . CMechb
KUNATUIM C OOpaTHHEM XOJIOOMJILHMKOM B TedeHMe 2 IOHelM. Ilocie
OXJIQXIOEeHUI oo KOMHaTHOM TeMIIepaTypPEl PEeaKLMOHHYII CMeChb
KOHLUEHTPUPORAJM I[IPU IIOHWXKEeHHOM »OabJjieHMM. OCTaTOK pPacTBOPAIU B
IOIXM (25 mi) m pobamijganm IUIISA (0,67 M, 3,8 MMOJB), a 3aTeM IOU-
Tper-OyTuianukapbonar (0,67 10, 3,1 MMoOJIb). CMecCchb IIepeMelmrBaliu
npu KOMHaTHOM TeMIleparype B TeueHNe 5 g, a 3aTeM
KOHLUEHTPUPOBAJIM IIPpM IIOHWXEHHOM HabkJieHMM. OCTaTOK OouMlalin C
IIOMOIIBID XpoMaTorpadmum Ha cuukarejse (0-25% EtOAc B cMecu
M30MEPOB TI'eKCaHa), 4YTOoOE I[IOJIYUYUTH IIPOMEeXYyTOUHOE COeIOMHeHUe
(0,56 1, 56%). XX/MC paccumT. mjag Ci2Hz9Nz02S1 (M+H-Boc) *:
m/z=289,2; HabipomaeMoe 289,2.

Cranmsa 6. (2R,3R,45) -5-Asuno-2-[ (tpeT-
By TOKCHUKAPOOHMII) aMHUHO | —3—{ [ TpeT -8y Tl (AuMe TiiI) CUJInJI ] OKCu } —4 —

MeTMﬂHeHTMJI—MeTaHCVﬂB@OH&T
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OTBS

N{WOMS
N

HBoc

K pacTBOPY TpoeT-0yTuia-[ (1R, 2R, 35) —4-azuno-2-{ [ TpeT-
By TIJI (OIUMMEe TWUJII) CUJIUII] OKCU } —1— (I'MOPOKCUMETIWIT) —3—
MeTUIOyTuiI] kapbamarta (0,56 1, 1,4 MMoab) B noupuiguHe (7,3 M)
npu 0°C mobaBidaiar MeTaHcyJbdoHuxsopun (0,14 wmia, 1,9 MMOJIL), a

saTeMm IMAII (0,04 1©, 0,3 MMOJb). Ilocile HepeMemuBaHMa npu 0°C B
TedeHMe 1 U peakKUMOHHYK CMechb pas3baBiasiaun EtOAcC, [OIpOMBBaJIM
HaCHIIEHHEIMM BOIOHEIMM pacTeopamMm NaHCO3 m xJjopmIa HaTpud, 3aTeM
cymuar Han MgSOs M KOHUEHTPUPOBAJNM IIPpYM [IOHMXEHHOM IaBJIEHUU.
OcTaTok ouMmaly C IIOMOWBK XpoMaTorpadum Ha cuaukareje (0-25%
EtOACc B CMeCHM M30OMEPOB TI'eKcaHa), 4YTOOH IIOJYUUTH IIPOMEXYTOUHOE
coemmHenue (0,59 r, 88%). XKX/MC paccumT. miagd Ci3zH3iN404SSi (M+H-
Boc)*: m/z=367,2; uHabiomaemoe 367,2.

Cranmus 7. TpeT-ByTmuy- ((3R,4R,55) -4-{ [TpeT—-

Oy TuJI (OMMe THII) CUJIMJII ] OKCH } —5 —~Me THIIIHIIEPUOUH -3 ~1JI) KapbaMmaT

OTBS

BOCHNW

N
H

PacTBOpD (2R, 3R,48) -5-azuno-2-[ (tper-
Oy ToKCHUKapOOHMII) aMMHO | —3—{ [ TpeT—-0y Tl ( AMMe TIJI) CUMJIMJI] OKCU } —4 -
MeTUJIIIeHTHUJI-MeTaHcyJlspoHaTta (0,59 r, 1,3 Mmmosar) B MeOH (10 wMi)
ocpofOXIOaaM OT Kucjgopoma Cc nomomesl Nz B TeueHme 20 MMH.
IDoBarjanm IUIISA (0,55 Mia, 3,2 MMmMoJb), a z3areM Pd (10 & macc.)
Ha yrmjge (0,1 », 0,1 w™mMmoJdb). CMech TITHUAOPHMPOBaIM IIpu 1 aTM. B
TeueHVe 2 Y, a 3aTeM OQuibTpoBaiiM. OMILTPaAT KOHLEHTPUPOBAJM,
YTOOH IMOJYUMTHL IMIPOMEXYyTOUHOe coenuHeHme (0,43 1, 98%). XX/MC
paccunT. njas Ci7Hz7N20:3S1i (M+H)*: m/z=345,3; Habmomaemoe 345,2. 1H
aMp o (500 MIw, CDbCls) o, wMm.m., 4,35 (w.c., 1H), 3,32 (o,
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J=13,1, 6,3 Tu, 1H), 3,25 (m, J=12,3 Tu, 1H), 3,04 (7, J=8,8
I'n, 1H), 2,94 (@mmpm, Jo=13,1, 4,1, 1,5 T, 1H), 2,33 (mm, J=12,6,
10,5 Ty, 1H), 2,24 (@mm, J=13,1, 10,9 Iu, 1H), 1,76 (wm.c., 1H),
1,55 (vonm, J-=8,9, 6,7, 4,2 Iu, 1H), 1,41 (c, ©9H), 0,92 (m,
J=6,6 I'u, 3H), 0,87 (c, 9H), 0,07 (m, J=10,3 Tu, 6H).

Cranmuss 8: Tper-6yTmi-((3R,4R,55) -1- (3-amMmuHO-6, 7 -OUTUODO~
SH-1nmukjoneHTa [b]nupunmua-4-una) -4-{ [ TpeT -

Oy THUJI (OMME THJII) CUJIMJII ] OKCH } =5 —~Me THUIINIHUIIEPUAMH -3 ~1JI) KapbaMmaT

Kt j

fe, .\NH
N
v NH2
»
N

CMmechb 4-xXJI0p—-3-HUTPO—6, /- nurunpo—-5H-UMKJIONeHTa [ b] mupuanHa

(40 MI, 0,20 MMOJIb ) , Tper-0yTuii— ( (3R, 4R, 55) -4-{ [ TpeT-
Oy TWUII (ODMME TWJI) CUJINII] OKCH } —5—MeTUJINIUIIepUIVH-3-1J1) KapbaMaTa (83
mr, 0,24 wmmosis) u  TpuTHWiIaMmHa (0,084 wia, 0,60 wMMOJB) B

nsonponmioBoM crnupte (0,50 M) nepememmBagu npu 70°C B TeueHue
18 u. PeaKUMOHHYK CMeCb KOHIEHTPMPOBAaJM [IPM IIOHMXEHHOM IaBJIEHUU
Y OuUMIMaJ XM C IIOMOWBI KOJIOHOUHOM XpoMaToTpaduy Ha CuUIMKarese

(nymoupoBaHue 20-80% EtOAC B CcMeCcHM M30OMEPOB I'eKcaHa), 4YTO IOaBaJlo

MHTepMeIMaT B BMIe XeJTOoT'o Iopomka (43 MT) . JaHHHM MHTepMeOuaT
pacrBopsayu B EtOH (1,0 Mia) m Bome (0,10 mi) . JoBaBjgaJM IIOPOIOK
XeJjeza (51 w~Mr, 0,91 wMmMoJBE) ™M NHaCl1 (54 w~mr, 1,0 MMOJB) U

PeakKLMOHHYID CMeCh IIepeMemuBagM nOpu 80°C B TeueHmMe 1 4.
PacTBOpUTEJb yIOaJlsaay  [OpYM  [IOHWXEHHOM  IaBJIEHMM UM OCTaTOK
prasbaBiiaian EtOAcC " IOXM. Mocae BaKyYyMHOT'O OUIIL TPOBAHU A
IpO3pPauHEll QUIILTPAT KOHIEHTPUPOBaJM I[IPM IIOHMXEeHHOM OaBJIeHUM,
yTo oaBaJo IIPOMEXY TOUHOE CcCoeIMHeHN e . XX /MC paccumT. oJid
C25H4sN40381 (M+H)*: m/z=477,3. HaGmomaemoe: 477,1.

Cranmusa 9. S5-AvmHO-N-{4-[ (3R,4R,55) -3-aMMHO-4-TUOPOKCHU~5~—

MeTununepuamuH-1-un] -6, /- auruapo-SH-IMKIJIONeHTAa [ b ] IupuanH—3~1J1 } —



177

2-(2,6-guproppermnsi) -1 ,3-Tuazojsi-4-xkapboKcaMiml

CMmechb, comepxamyrw  Tper-oyTtui- ( (3R,4R,5S8)-1- (3-aMmMHO-6, 7-
ourunpo-5SH-umkJoneHTa [b ] nupunuua-4-wmi) -4-{ [ tpeT-
OYTWUII (DMME TIII) CUJINII] OKCH } —5—MeTUJINIUIIepuInH-3-1i1) kapbamaT (0, 020
T, 0,042 MMOJIB ) , 5-[ (rper-6yTOoKCHUKaAPOOHWII) aM/HO ] —2- (2, 6—
oudbTopdbenms) -1, 3-tuazoj-4-kapboHoBYy© kKuciaory (0,016 1o, 0,046
MMOJIL ), HATU (0,064 r», 0,17 w™vmoJb), IMOA (0,29 w™i1) wm IOUIISA
(0,022 o, 0,17 MMOJIL), IIepeMellMBaJIM IIPM KOMHATHOM TeMIIepaType B
TedeHMe 18 u. PeaklUMOHHYK CMechb paszbaBiadaau EtOAC ¥ OIpPOMHBAaJIM
PacTBOPOM NaOH. OBBbeIMHEeHHEN OpTaHu4YeCKUn SKCTPaKT
KOHLUEHTPUPOBAJIM IIPpM IIOHWXKEHHOM HAaBJIEHMM M OCTATOK OUMalin C
IIOMOMEBI KOJIOHOUWHOM XpoMaToTpaduu Ha CculMkareje (siaoupoBaHue 0-
100% EtOAc B CMecH M3OMEPOB TI'eKCaHa), 4YTO OaBaJilo MHTepMenmaT (8
MI') . JaHHBM MHTepMeIuaT obpabdaTwBajau HC1 B mmokcaHe (4,0 M; 4,8
MJT, 19 wMMOJIBE) @HOpM KOMHATHOM TeMIepaType B TeueHue 1 4,
PeakKUMOHHY CMeCh KOHLEHTPMPOBAJIM [IPU IIOHMXEHHOM NIAaBJIEHUM U
OCTaTOK pacTeopaIM B MeOH, HelTpalmM3oBaJlM pacTeBopoM NH4OH wu
ouUMmaJ M C IIOMOmbI mHpernapaTuBHoM XX/MC (mpenapaTvBHas KOJIOHKA
XBridge™ C18 5 mMxMm 30x10 MM OBD™, ckoOpoCTb IoToka 60 wMiI/MHMH.,
TpaIMeHTHOe D2JIoMpOBaHMe cMecsamu MeCN m BogOwe, comepxamumMm 0,15%
NH4OH), UTO HmaBaJio IliejJleBoe coeIuHeHre. XX/MC paccumT. IOJs
C24H27F2N602S (M+H)*: m/z=501,2. HaGmopmaemoe: 501, 1.

MpumMmep 29

S5-ammHO-N-{7-[3, 4-TpaHC-3-aMUHO-4-TUIPOKCUNIUIIEPUIMH— 1~
W] TUeHO [ 3, 2-b] nupuinH-6-wuji}—-2- (2, 6—oudpropdeHm) -1, 3—Truaz30y1-4-

kapbokcaMnn (SHaHTUOMED 2)

Cranmnsa 1: Tper-6yrTuii-(1-(6-aMuHOTHUEHO[3,2-b]IUpuima—7-M1Jj) —

3,4-TpaHc-4-{ [TpeT-06yTnil (AMMETUII) CUIINII ] OKCH } TUIIEPULMUH—3 —



178

uj) kapbamarT (SHaHTHOMED 2)

1 K

VAl
? H

N O
St
N O
S~ NH;
AL
N

CMecCchb 7-XJIOP—6—HUTPOTHUEHO [3, 2-b]lnupunuHa (lIpuMmep 5, cranud
2, 43 MI', 0,20 MMOJIb ) , Tper-0yTuii— ( (3R, 4R) -4-{ [ TpeT-
Oy TWII (OMME T ) CUJINII] OKCH } IUIIePUOVH- 3-1JI) kKapbaMaTa (SHAHTHOMED
2) (llpumep 25, craguga 1, 80 wMmr, 0,24 MMOJB) ¥ TPUITUIaMMHAa

(0,084 wmu, 0,60 MMOJIb) B  M3OIPOIMIIOBOM CIOUPTE (0,50 wuI)

nepememuBanamu 1pu 70°C B TeueHme 18 u. PeaKUMOHHYID CMeCh
KOHLUEHTPUPORAJIM M OUMIAJIM C I[IOMOMEBI KOJIOHOUHOM XpoMaTorpadum Ha
cuimMkaresyie (simoMpoBaHMe 20-40% EtOAC B CMeCHM M30OMepOB I'eKcaHa),
YTO HaBaJlo MHTepMeIMaT B BUMIEe CBEeTJIO—XeJITOTO IOopomKa. J[aHHEM
MHTepMeIraT pacTBopsaM B AcOH (0,90 miu, 16 mMmmoJib) m BOome (0,10
M) . HoBaBJjdau mnopomok xejgesza (51 mr, 0,91 MMOJB) M peakKUMOHHYI
CMecCh IIepeMellMBaJiM I[IpM KOMHATHOM TeMIepaType B TeueHue 1 U,
PacTBopUTEIDb yoaJjsany  [OpY  TIOHMXeHHOM  IaBJIeHUM UM OCTaTOK
pazbarisiau EtOAC © HeVTpaJM30BaJlM BOIOHEM pacTBopoM NaHCOs.
OpraHnyeCcKui SKCTPakKT CYIMUIIU Hano Na»S04, OUIIE TPOB AU u
KOHLeHTPUPORBAJN npu T[IOHVDKEHHOM naBJIeHUU, uTo oaeajio
IPOMEeXyTOUHOe coenuHeHue. XX/MC paccumT njas C23HzoN403SSi (M+H) ©:
m/z=479, 2. Habuamonaemoe : 479,1. [MponyrTy IPEennoJIOXUTEJIEHO
OpUIIMCHBART 3R, 4 R-KOHQUIT'YPAaLWIO.

Crammus 2: S-—ammuuo-N-{7-[ (3 ,4-TpaHc-3-aMmuHO -4 -
IUAPOKCHUIMIepuAnMHE—1-mj] tuerHo [ 3, 2-b ] nupuiua-6-mun}-2-(2 ,6-
aupropperms) -1 ,3-Tuazos-4-kapbokcamuys (SHaHTHOMED 2)

Cmechk, conepxamywn TpeT-0yTui—-((3R,4R)-1-(6-aMMHOTHEHO[3,2-
bl oupunuu-"7-mi) -4-{ [ TpeT-0yTWUJI ( AUME TWUJI) CUJIUJI] OKCU } IUTIEPUIVH— 3~

W) kapbamMaT (SHaHTHMOMEeEp 2) (0,010 r, 0,022 wmMmosws), 5-[(Tper-



179

OYTOKCUKAPOOHWMII) aMMHO | —2— (2, 6—gudTopdeHm) -1, 3—tnazoj—4-

kapboHOBYK kucjory (0,0085 o, 0,024 w™mvmosis), HATU (0,033 1,
0,086 MvmoJb), IMOA (0,15 M) m IOUISA (0,011 r, 0,088 wMmoJm),
IIepeMellBaJiM I[IpM KOMHATHOWM TeMIlepaType B TedeHMe 18 u,
PeakUMOHHYK CMeChb paszbabBiaiu ELOAC M OPOMEBaJM BOOHEM pPacTBOPOM
NaOH. OObeIMHEHHHM OpPTaHMUeCKMM BKCTPaKT KOHIEHTPUPOBAJM IIpU
IIOHMXEHHOM IaBJIeHUM M OCTAaTOK OUMMaJ XM C IIOMOMBID KOJIOHOUHOM
XpoMaToIpaduM Ha CculImkareje (simonpokaHue 0-100% EtOAcC B CcMecu
M30MEepPOB T'eKcaHa), UyTO OaraJio MHTepMeIuaT (8 wMr). JIaHHB
uHTepMeIuaT obpabaTmBaiu HCl1 B 1guokcaHe (4,0 M; 2,5 wia, 10
MMOJIbB) ¥ TepeMelMBaJM [PV KOMHATHOM TeMlIepaType B TeueHue 1 U,
PacTeop yHoapMBaJiM I[IPW IIOHWXEHHOM IaBJIEHMM UM OCTaTOK pPacCTBOPAJIN
B MeOH, HeVTpajlu30BaJM BOIHHM pacTBOpoM NH4OH ¥ ouumanu cC

MIOMOIBI0 MpernapaTuBHOM XX/MC (mpenapaTuBHAasS KOJIOHKa XBridge™ C18

5 MxM 30x10 mMm OBD™, CKOPOCTE IOToKa 60 MI/MMUH., TpalIMeHTHOe
JMpoBaHre cMmecamm MeCN wm  Bognw, colepxamumu 0,15% NHzO0H),
YTOOEL [IOJIYUUTE meJjieBoe COoeOMHEHNE . XX /MC paccumT. 0Jid
C22H21F2Ng02S2 (M+H) *: m/z=503,1. Habmmogaemoe: 503,1.
[IpeANOJIOXUTEJIEHO HNPUIMCHBAKT 3R, 4 R-KOHOUTYpalLMo.

[Ipumep 30

S5-ammuo-N-{7-[3, 4-gmuc-3-aMMHO- 4 -TUIPOKCUIUTIEPUONH— 1~
ui] TueHo [ 3, 2-b]l nupuinH-6-ui}-2- (2, 6-ogudrTopdbenwui) -1, 3-Ttuazsoy-4-

kKapbokcamMnn (SHaHTHUOMEP 2)

OH
HoN F-:fg:iz
— F
N 4 N
N

N\ N/ O NH2

Cranmus 1: TpeT-0yTuiI-3,7-0uc-5- (6-aMMHOTHEHO [ 3,2~
b]oupunua-7-mny) -2-oxkcorexkcarunpo/[1,3]okcazoso[4,5-c]oupuamnH-

3 (2H) ~xkapbokcuygaT (SHaHTHOMED Z2)
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CMmMeck 7-xJIOp—-6-HUTpOTHeHO [3, 2-b]noupunuHa (43,2 w~mr, 0,201
MMOJIb ) , Tper-0yTuUiI-3, 7-1uc-2-okcorexkcarunpo[1l, 3]okcazoyo[4, 5-
cloupunuH-3 (2H) ~kapbokcuylaTa (SHaHTuoMep 2) (Ilpumep 27, cTamud
2, 58 wmr, 0,24 mmvmoss) m TpusTuiammHa (0,084 wmi, 0,60 MMOJIBE) B
usonponuiosoM crupte (0,50 m1) nepememmBaiy npu 70°C B TeueHMe
18 u. PeakUMOHHYK CMeCh KOHLUEHTPUPOEBAJM IIPpU IIOHWXEHHOM IaBJIEHUU
Y OouUuMmalaM C IIOMOWBK KOJIOHOUHOM XpoMaToTpaduM Ha CUIMKaTrese
(namoupoBaHue 0-80% EtOAC B CMecHM HMBOMEPOB I'eKcaHa), 4YTO IaBaJio
MHTepMeOrMaT B BUIOEe CBeTJIO-XeJITOTO IIOpOollKa (81 w™mr). JaHHB
MHTepMeIraT pacTBopsaM B AcOH (0,90 mmu, 16 Mmosis) m BOome (0,10
MiI) . HoBaBjsaiyM IHOpOomOoK Xxejeza (51 mr, 0,91 MMOJEB) M peaKLUMOHHY
CMecChb IIepeMemMBaJiM [IpM KOMHATHOM TeMIlepaType B TedeHue 1 U,
PacTeopuTelsb  yoajdaiay  [OIpM  [IOHWXEHHOM  OaBJIeHUM ¥ OCTaTOK
paszbarasaamu EtOAc, 3BaTeM HeMTpaJlM30BaJIM BOIOHBEIM pacTBopoM NaHCOs.
OpraHuyecKuUn SKCTPaKT CYWNUIIN Han Naz2S04, bunbTPOBANIM U
KOHLeHTPUPORAJNU opu [IOHVDKEHHOM OaBJIeHUU, uTo naBajio
IpOMEeXyTouHOoe coeluHeHMre. XX/MC paccumT. mid CigH2sNa04S (M+H) *:
m/z=391,1. Habisamonaemoe : 391,1. [MponoykrTy NIPEennoJIOXUTEIJIBEHO
IPpUIIMCHBAKLT 3akR, 7aS-KOHQUIT'YPalLWo.

Cranmsda 2: S-ammuHO-N-{7-[ (3R,4S5) -3-aMmuHO-4 ~
IUApOKCHUIunepuana—1-muyn] tueso [ 3, 2-b]oupuaua-6-mun}-2-(2,6-
aupropperms) -1 ,3-Ttuazos—-4-xkapbokcamuys (SHaHTHOMED Z2)

CMmechb, comepxamyn Tper-0OyTmi- (3aR, 7aS) -5- (6-
aMMHOTHEHO [ 3, 2—-b] nupuinH-"7-mJ) —2—
okcorekcarunpo[1l, 3]okcazono[4, 5-clnupuanH-3 (2H) ~kapbokcuiaT
(SHaHTHUOMED 2) (0,010 T, 0,027 MMOJIB ) , 5-[ (Tper-
OYTOKCUKAPOOHWMII) aMMHO | —2— (2, 6—oudTopdenHm) -1, 3—tuazoj—4-

kap6boHOoBYK KMciory (0,010 r», 0,029 mMmoJsw), HATU (0,041 1, 0,11
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MMOJIb ) , IMOA (0,15 w) n  IOUIISA (0,014 T, 0,11 w~MOJIB),
IIepeMellBaJM [OpM KOMHATHOWM  TeMIepaType B TedueHue 18 4,
PeakumoHHy® CcMech paszbaBiadanr EtOAC ¥ OPOMEBAJM BOIOHEIM PacTBOPOM
NaOH. OOBeOMHEHHHY OpTaHUUYeCKUM SKCTpaKT KOHUEHTPUPOBAJIU IIpU
IIOHMXEeHHOM IaBJIEHMM M OCTaTOK OuMmaJM C IIOMOWLBI KOJIOHOUHOM
XpoMaToIpadmumn Ha cuaukareje (sioupoBaHue 0-100% EtOAcC B cMecu
M30MEepOoB TI'eKcaHa), UyTO OakBaJio MHTepMeIuaT (8 w™Mr). JIaHHBM
MHTepMeIMraT pacTeopsaau B MeOH (0,38 wi) m pmofaBiaaiaM KapOoHaT

uesmua (0,050 o, 0,15 MmoJsib) . IlOJIYUYeHHYK CMEeChb HarpeBaJu IIpuU

80°C B Teuenme 30 MMH., 3aTeM OMJILTPOBAJM M KOHIIEHTPUPOBAJJIU IIPU
IIOHWXEHHOM IaBJieHuM. OcTaToK pacTeopsiu B TOY (0,50 ™, 6,5
MMOJIE ) u [IOJIYUEHHYIO CMeChb [lepeMellBaJinu pu KOMHATHOM
TeMIlepaType B TedeHMe 1 u. PacTBoOpuUTeJlb YOAJAJIU IIPU IIOHWXEHHOM
IOaBJIeHUM M OCTATOK pacTBOpAIM B MeOH, HelTpalIM30BaJIM pPacTBOPOM

NH40H, a 3aTeM ouunmain C [IOMOIIEB0 IpenapaTUBHOM XX /MC

(mpemapaTuUBHaa KoJIOHka XBridge™ (€18 5 wMrm 30x10 ™M OBD™,
CKOPOCTL TIOoTOka 60 MI/MMH., TpagMeHTHOe BJIOMPOBaHMe CMeCIMU
MeCN wu BOnwH, comepxamumMu 0,15% NH4OH), dYTO 5»mapaJio ILieJIeBOe
coemmHeHue. XX/MC paccumuT. O1asa CoeH21F2Ng02S2 (M+H)*: m/z=503,1.
HabmawonaeMmoe: 503, 1. [MponykTy IPenloJIOXUTEJIEHO [IPUIIMCEIB AT
3R, 4S-KOHOUTYPALIMIO.

Iprmmep 31

5-ammHo-N-{4-[ (35) -3-ammHonunepuomuu-1-mial]-5,6,7, 8-
TeTparunopo-1, 8—HadTUPUINH-3-WJI}—2- (2, 6-oudTopdbeHm) -1, 3—-THuaz0JI—

4d-rapOoKCcaMnL

HoN E
N N= F
H S
YIS
~ O NH2
N~ "N
H

Cramgma 1. 3-(3-XmoprnpornmJi) —2-9Top—4-MoAIupUIuH
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~

F N

Oumszonponuiammn Jutmusgs B TI'¢ (2,0 M; 12 wia, 24 MMOJIB)
nofaBJjaaIM k cMecu 2-pTop-3-momnupuimHa (Alfa Aesar, 5,0 1, 22
MMOJIb) M TI'®@ (50 M) mpm -78°C. PacTBop NepeMemuBau opu -78°C B
TeueHre 1 W, 3BaTeM IO KaljiaM »pobaBJjgajM pacTBop 1-xXJop-3-

vonnponaHa (5,0 ©, 24 wMMoans) B 15 mu TI'®. PeaklMOHHYK CMeChb

nepememuBaamu npu -78°C B Teuenue 30 MMH., 3aTeM eV IaBaJu
HaTpeTbCsa OO KOMHATHOWM TeMIepaTyph. PeaKIMOHHYKD CMeCch TacCuu
BOOHEIM pacTBopoM NH4sCl u srcTparuporaau ELOAc. OOBeOVMHEHHHM
OpPTaHUUYECKUM BKCTpakKT cymuar Han Na»S0Os M KOHUEHTPUPOBAJIM IIpU
IIOHMKEHHOM IaBJjieHMM. OCTaTOK OuMmlajM C IIOMOMBI KOJIOHOUWHOM
XpoMaTorpadum Ha cumkarese, UCIIOJIb3Y 4 ofopyLnoBaHMe
CombiFlash®, smoupys 0-50% EtOAc/cMeck M30MEepOB TeKcaHa, UYTo
IaBajio MIPOMEXYyTOuHOe coeduHeHMe (6,2 T, 92%). XX/MC paccuur.
0 CgHsClFIN (M+H)*: m/z=299,9. Habiwmaemoe: 300,1.

Cranmusa 2. 5-Mom-1,2,3,4-Terparunpo-1,8-HadTuUpUOnH

®
o
N N
H
CMechk 3- (3—-xJjopnponni) —2-9Top—-4-UOOIUPUONHA (5,0 1, 17

MMOJIB ), NH4OH (100 wmj, 800 MMOJIB), alleTaTa aMMOoHMA (18 1, 230
MMOJIL ) , Momunma kKajmsa (5,5 r, 33 Mmonws), kKap®oHaTa kammuga (12 1,
87 w™MMomb) m JIMOA (26 ™M) HarpeBaau npu 60°C B TeueHme 8 U,
CMecu nmapaJii OCTHTE M paszbapjadaau EtOAc. Ciou pasznejnann u
OpPTaHUUECKHUM CJIOM MNPOMHBAJIM HACHIEHHHM BOIHEM PaCTBOPOM XJIOpMUIa
HaTpudg, cCcymuian Han MgSOs, 3aTeM KOHUEHTPUPOBAJM IIPU [IOHMXEHHOM
naBJjieHMM. OCTATOK OUMIANIM C IIOMOIBI KOJIOHOUHOM XpoMaTorpadum Ha

cCuIMKarejyie, MCIOJbL3ysa obopyloBaHue CombiFlash®, smaoupys 0-50%
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EtOAc B CMecu M3OMEPOB TI'e€kKcaHa, 4YTO [HDaBaJiO IIPOMEXYTOUHOE
coemmHenue (3,0 1T, BHxOO 69%). XX/MC paccumT. O1as CgHioIN2
(M+H)*: m/z=261, 0; uHabiomaemoe: 261,1.

Cranmusa 3. S-Hom-6-Hmrpo-1,2,3,4-Terparunpo-1,8-HadTUpPHUIMH

I
o NO2
P

N N
H

IemMamylo as30THyL kucjgory (0,5 wi, 10 wMMoJIb) »oBaBJIAIM K
cMecu 5-mon-1,2,3,4-Terparngpo-1, 8—HadTUPUIONHA (1,0 T, 3,8
MMOJIL) B cepHOoM kucyioTe (10 wmia) mnpmu 0°C. PeaKIUMOHHOM CMeCUu
oaBaJlM HaTpeTbCsa OO KOMHATHOM TeMIepaTyph M IIepeMellMBallMd B
TeueHre 30 MmMH. CMecCh BHJIMBAJM B JIeOAHYK BOIY UM HeWTpallM30BalM
3 M BomHeM pacTeopoM NaOH. IlojlydeHHOe TBepOOe BelleCTBO CcobMpalin
C IOMOHmBI OQUILTPOBAaHMA, [IPOMEBAJIM BOIOWM M CyIMJIM, UYTO HOaBaJllo
IpOMeXyTouHoe coemuHeHme (0,50 1©, 43%). XX/MC paccumT. nOJ4d
CgH9IN3O2 (M+H)*: m/z=306,0; HabmomaeMmoe: 306,1.

Cragmua 4. TperT-Byrmyi-[(3S)-1-(3-wuTrpo-5,6,7,8-TeTparugpo-

1,8-HaQTUDHUONH-4-1JI) IMIEPUOINH -3~y ] kapbaMaT

CMmechb 5-mon-6-HuTpo-1,2,3,d-Terparnnpo-1, S-—HadTUPpUIMHA
(0,50 1m, 1,6 w™MmoOJB), TpeT-OYyTWI- (3S)-NUIepUIVNH-3-MIKapbamMaTa
(0,39 r, 2,0 mMoJIB), IOUIISA (0,64 7, 5,0 MMmose) M 1-OyTaHoJa (6
MJI) HaTrpeBagu nopu 140°C B Teuenue 14 u, 3aTeM CMecCU HaBaJu
OCTHITL. PacTBOpUTeJbE YIaJAJM IIpM IIOHWXEHHOM IaBJIEHUM, 3aTeM

ocamok pacTBopain B EtOAC M OpoMBBAJIM BOOHEM pacTBOpoM NaxCOs.
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OpraHMUYeCKHUM CJIOM HIPOMEBAaJM BOIOWM M HACHIEHHHM BOIHEM pPaCTBOPOM
XJopuna HaTpud, CYIMJIM ¥  KOHULEHTPUPOBAJM IIpU  IOHMWKEHHOM
naBJjieHMM. OCTAaTOK OUMIAM C IIOMOILI KOJIOHOYHOM XpoMaTorpadum Ha
cCuIMKarejyie, MCHOJb3ya obopyloBaHue CombiFlash®, simoupys 10-90%
EtOACc B cCcMecHM M30MEpPOB TIeKcaHa, UYTO JIaBajlo IIPOMEeXYyTOUHOe
coenunenve (0,55 10, 89%). XX/MC paccumr. pasa CigHzsNsOs4 (M+H) *:
m/z=378,2; Habimomaemoe: 378,1.

Crammusa 5. TpeT-ByTuii-5-{ (3S) -3-[ (TpeT-
By ToKCHUKAPOOHMII) aMMHO | Tunepuiui—-1-un} -6-Hurpo-3 ,4-quruapo-1,8~-

HaQTupuone-1 (2H) ~KapboxcuiaT

T

N
P
L

Tk

CMecChb Tper-0yTui-[ (35)-1- (3-HuTpOo-5, 6,7, 8-TeTparungpo-1, 8-
HadTUPUOMH-4-1WJI) IUMNepuaInuH-3-uia] kapbamata (0,55 1o, 1,4 w™MmoJIB),
ou-rtper-OyTuinoukapbonara (0,35 r», 1,6 mMvmosaw), IOMAII (0,18 », 1,4
MMOJIL) M MeCN (10 MJI) IepeMemMBaJM IIPM KOMHATHOM TeMIlepaType B
TeueHre 2 UY. PeaKUMOHHYK CMeCh KOHILEHTPUMPOBAJM IIPU IIOHMXEHHOM
naBJieHMM. OCTaTOK OUMIAJIM C IIOMOMBI KOJIOHOUHOM XpoMaToTrpadum Ha
cuJImkKarejyie, MUCIOJL3ysa obopynoBaHme CombiFlash®, szioupys 20-100%
EtOAc B cMecM MB3OMEPOB TI'ekcaHa, d4YTo Japajo 0,60 T (86%)
IIPOMEXYTOUHOT'O COeIOMHeHMs B BuIe O0eJIoTO TBeplOoI'0 BelleCTBa.
XX/MC paccumT. miag Cz3HzeNsOs (M+H)*: m/z=478,3; HabilomaeMoe:
478,1.

Cranmus 6. TpeT-ByTuia-6-amMmuHO-5-{ (35) -3-[ (TpeT-
By TOKCUKAPOOHMII) aMHUHO | TnunepuamuH-1-un} -3, 4-gurugpo-1,8-

HaQTupuomue-1 (2H) ~kapbokxcuiaT
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[lopomok xejeza (0,26 1, 4,6 MMOJb) n$oOGaBJIAJIM K CMeCH,
coepxamen Tper-0yTuiI-5-{ (35) -3-[ (TpeT-
OYTOKCUKAPOOHWII) aMUHO | IUIIePUOVH—1-1JI} —6—HUTpOo-3, 4—nurunpo-1, 8-
HapTmpuomH-1 (2H) ~kapbokcujyar (0,60 », 1,2 mMoab), AcOH (9 mMmia) u
ooy (1 ™). PeakKUMOHHYI CMech IepeMemlMBajM IIpM KOMHATHOMU
TeMllepaType B TeueHMe 2 Y., PacTBop OMIbTpoBaM U QUIbBTPAT
KOHLUEHTPUPOBAJM [IPU IIOHMXEeHHOM OabJjiIeHMM. OCTaTOK pacTBOPAIN B
EtOAc (50 mi) m QuiIbTpoBaM. OMUILTPAT HEWTPaJIM30BaJIM HaCHIEHHEM

BOOHHM pacTBOopoM NaHCOs3. OpraHMUeCKMM CJIOM IIPOMBBAJIM HaCHIEeHHBEM

BOOHHM  PaCTBOPOM xJiopuna HaTpUH, CYIUIIN Ham Na2S504 u
KOHILIEHTPUPORBRAJNU opu IIOHMXXEHHOM OaBJIeHUN, UTo oaBajio
IpOoMeXyTouHOoe coeIMHeHue (0,51 1m, 90%). XX/MC paccumT. 04

C23H3sNs04 (M+H)*: m/z=448,3; uatjomaemoe: 448,1.
Cranmusa 7. S5-AMmHO-N-{4~-[ (3S) -3-amuHOnIMIepuamnua—1-muia] -
5,6,7,8-Tertparunpo-1,8-Ha@TupUIMH-3-1Ua} -2~ (2,6-OUdTOpPYeHnII) —

1,3-Tnason-4-xapbokcammun

N F

H N’S
o
o O NH2
N N
H
CMmecChb, comepXxamymn TpeT-0yTUII-6—aMUHO—5—{ (3S5) -3- [ (TpeT-

OYTOKCUKAPOOHWII) aMUHO | IUIIepUunuH—1-mi} -3, 4—-ourmuopo-1, 8-

HabTmpmuomH-1 (2H) ~kapbokcujar (0,049 1o, 0,11 wmModsw), b5-[(Tper-
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OYTOKCUKAPOOHWMII) aMMHO | —2— (2, 6—gudTopdeHm) -1, 3—tnazoj—4-

kapboHoBYK kuciory (0,039 r, 0,11 Mmose) m HATU (0,063 1, 0,16
MMOJIB ) B IMOA (2 ™) n  JIUIISA (0,021 T, 0,16 w™MMmOJB),
nepememuBanamu npu  50°C B TeueHmMe 2 u. PeaKUMOHHYK CMecCh
pazbaBasanu EtOAC ¥ [OpOMEIBAJIM BOOHEM pacTBopoM NaHCO3, Bomom u
HaCHIIEeHHHEM pacTBOPOM XJIOpMIa HaTpusa. OpraHMYeCcKUM BSKCTPakT
cymmar Hand NaxS0i;, KOHUEHTPUPOBAJM M IIOJYUEHHHM OCTaTOK OUMIaJIN

C IoMolbl MOpenapaTuBHOM XX/MC (npenapaTuBHas KOJIOHKa XBridge™

C1l8 5 wmMxM 30x10 wmMm  OBDY, CKOPOCTBb [IOTOKaAa 60 wMjI/MUH.,
TpalMeHTHOEe DRJIUPpOBaHMe cMecamu MeCN um Bognwe, comepxamyMmy 0,1%
TOY) , UyTO OaBaJio Boc-3allMmeHHB MHTepMeOMuaT, XX /MC (M+1) :
786,1. MHTepMenuaT oOpabaTeBajmM 50% TOY B IXM (2 M) U
IOJIyUeHHYI CMeCh TIepeMemlMBalIM OpM KOMHATHOM TeMIepaType B
TeueHre 1 u. PacTBOpUTeJIE YIaJlAIXM [IPU IIOHWXEHHOM IaBJIEHUN.

OCTaToOK ouMmaJ X C I[IOMOIbID OpenapaTrBHON XX/MC (mpenapaTUBHAA

KOJIOHKa XBridge™ C18 5 MM 30x10 mv OBRD™, CKOpPOCTE IOTOka 60
MJI/MHUH. , TpaleHTHOEe BIIIOMPOBaHME cMecAaMU MeCN n BOIEI,
comepxamyMu 0, 15% NH4OH), dYTOOH IIOJYUUTEH ILleJIeBOe CoeluHeHre (5
mr, 10%). XX/MC paccuur. njasa CoszHzeF2N70S (M+H)*: m/z=486,2;
Habyonaemoe: 486,1. 'H AMP (IMCO-ds, 300 MImu): &, M.m., 9,24 (c,
1H), 7,99 (¢, 3H), 7,56 (m, 3H), 7,28 (v, J=8,4 T'u, 2H), 6,63
(@m.c., 1H), 3,35-3,65 (M, 5H), 3,20 (m, 4H), 2,70 (M, 2H), 2,00
(M, 1H), 1,78 (M, 3H), 1,42 (M, 1H).

[Ipumep 32

3-aMmHO-N-{4-[ (35) -3-ammHonunepunmuH-1-mial-5,6,7, 8-
TeTparunopo-1, 8—HaQTUPUIOVH-3-WJI}—6— (2, 6—oudTOopdeHmII) —5—

bTopnMpUINH-2-KapboKCaMnI

H,N

0V "L

F

N N*

H |

|\N ™

Z 0 NH,
N~ "N

H
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CMmechb, comepXxamymn TpeT-0yTUII-6—aMHO—5—{ (3S5) -3- [ (TpeT-
OYTOKCUKAPOOHWII) aMUHO | IUIlepUunuH—1-mi} -3, 4—ourmuopo-1, 8-
HadTupmuomH-1 (2H) ~kapbokcujyar (0,030 r», 0,067 mMmoJsib), 3-[(Tper-
OYTOKCUKAPOOHWMII) aMMHO | —6— (2, 6—oudTopdeHmJI) —5—dTOpIUPpUINH- 2~
kapboHoBYyW kmucJjgory (0,022 ©», 0,060 wmmoJv), HATU (0,04 7, O,1
MMOJIB ) , IMO®A (2 mi1) m OUMIISA (0,021 o, 0,16 MMOJb), IIepeMelMBaJu
npu 50°C B TeueHme 2 uY. PeakUMOHHYID CcMech pasbaBiaan EtOAc u
IIPOMEIBAJIM BOIOHHEM pacTBOpoM NaHCOs, BOIOM UM HACHIEHHHM PacTBOPOM
xXJopuna HaTpusa. OpTraHMUeCKMM DKCTPpakKT cymuamu Hal NazS0s4, 3BaTeM
KOHLUEHTPUPORBAJIM IIpM I[IOHWXEeHHOM IaBJjieHUM. I[IOJIyUeHHEM OCTaTOoK
OUMIIaJ M C TIIOMOmbI MpernapaTuBHoM XX/MC (mpenapaTvBHasS KOJIOHKA
XBridge™ C18 5 mMxMm 30x10 MM OBD™, ckopoCcTb roToka 60 wMiI/MMH.,
TpalMeHTHOEe RJIHUPpOBaHuMe cMmecamu MeCN um Bonwel, comepxamyuMmy 0,1%
TOY) , UTO OaBaJio BoCc-3allMmeHHB MHTepMeOMaT, XX /MC (M+H) :
798,1. MHTepMenuaT oOpabaTeBajmM 50% TOY B IXM (2 M) U
IepeMellMBaJM [OpM  KOMHATHOW  TeMlIepaType B  TedeHMe 1 4,
PacTeopuTelssb  yHOajlalM [IpM  [IOHWXEeHHOM  HOaBJIEHUM. [ToJTy4eHHEN
OCTATOK OuUMIAaJ XM C IIOMOIbID OpenapaTuBHOM XX/MC (mpenapaTWBHaS
KOJIOHKa XBridge™ C18 5 mMmxMm 30x10 mv OBD™, CKOpPOCTB IOTOka 60
MJI/MUH. , TpalleHTHOe DJIIOMPOBaHME cMecCAaMU MeCN n BOIEHI,
comepxamumvm 0, 15% NH4O0H), dUTOOH OJIYUMUTEH IlLieJIeBOe coeIMHeHre (4
M, 13%). XX/MC paccumT. n0jas CosHyoF3N;O (M+H)*: m/z=498,2;
Habmomaemoe: 498,2. H AMP (IMCO-ds, 300 MIM): o, M.nm., 10,31
(¢, 1H), 8,80 (¢, 1H), 7,60 (m, 1H), 7,35 (m.c., 2H), 7,20 (M,
2"H), 6,23 (¢, 1H), 3,33 (¢, 3H), 3,09 (m, 2H), 2,82 (M, 2H),
2,62 (M, 2H), 1,66 (M, 2H), 1,17 (M, 2H), 1,05 (M, 1H), 0,80

(M, 1H).
Ipumep 33
N-{4-[(38)-3-ammHOonunepuanH—-1-mjia] -5, 6, 7, 8—Terparugpo-1, 8-

HaQTUPUMOMH-3-WJ}—-6— (2, 6—OoudTopdeHnsI) —5-QTopIUpUONH—2 —

KapbokcaMum
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CmMmechb, comepxamymn Tper-0yTUII-6—aMmuHO—-5-{ (3S5) -3-[ (TpeT-

OYTOKCUKAPOOHWII) aMUHO | MIUIlepuIuH—1-1j} -3, 4—ourmuopo-1, 8-

HapTupuomH-1 (2H) ~kapOokcuJaT (0,049 1, 0,11 w»mMoOJIB), 6- (2, 6-
oudTopdeHMII) —5-pTopnIMpUIMH-2-KapboHoBy® Kucjgotry (0,028 o, 0,11
MMOJIB ) , HATU (0,063 r, 0,16 mMmoJib), OUIISA (0,021 r, 0,16 MMOJBL)
u IMOA (2 M), HOepeMemuBaau npu 50°C B TeueHMe 2 Y. PeaKIMOHHYO
cMechk pazbapiadaau EtOAC ¥ OpOMHEBAJIM BOOHBEM pacTeopoM NaHCOs,
BONO¥ ¥ HaCHMEHHHM pPacTBOPOM XJiopuIa HaTpusa. OpraHUUeCKUM
BKCTPpakT cymniar Hag NazSOs4 M KOHLEHTPMPOBAJM [IPU  IIOHWXEHHOM

OJaBJIEHVN . HOJ’IyT{eHHBIﬁ OoCTaTOK OouHMImaJiv C IIOMOIB npenapaTMBHoﬁ

XX/MC (npenapaTuBHas KoJioHka XBridge™ C18 5 mxm 30x10 mm OBD™,
CKOPOCTL TIOoTOKa 60 MI/MMH., TI'palMeHTHOe BJIOMpOBaHMe CMeCIMU
MeCN u BOIH, comepxamumu 0,1% TOY), uTO ITaBajio Boc-3amMieHHHM
uHTepMenvaT, XX/MC (M+H): 782,1. HHTepMenuaT oOpabaTeBajau 50%
TOY B IXM (2 MJI) ¥ IepeMellMBaJM IIPpM KOMHATHOM TeMIepaType B
TeueHre 1 Y. PacTBOpUTEJNL YIAJAIM IIPpM [IOHWXEHHOM IaBJIEHUMU.

[IoJIyYeHHHlI OCTaTOK OuMmaljM ¢ I[IOMOmBI IIpelapaTuBHOM  KX/MC

(mpemapaTuUBHaa KoJIOHka XBridge™ (€18 5 wMxMm 30x10 ™M OBD™,
CKOPOCTL TIOoTOka 60 MI/MMH., TpagMeHTHOe BJIIOMPOBaHME CMeCIMU
MeCN wu Bonmel, conepxamumu 0,15% NHz0H), uTOoOE NOJYUMUTH IleJIeBOe
coemmHenme (5 wmr, 10%). XX/MC paccumT. mjag CosHzeF3NeO (M+H)*:
m/z=483,2; HabmomaeMoe: 483,1. H AMP (IMCO-ds, 300 MIm): &,
m.n., 10,23 (¢, 1H), 8,35 (M, 1H), 8,23 (7, J=9,0 I'u, 1H), 8,06
(u.c., 4H), 7,70 (m, 1H), 7,37 (m, 2H), 3,33 (¢, 3H), 2,90-3,10
(m, 4H), 2,67 (M, 2H), 1,77 (m, 3H), 1,54 (M, 2H), 1,29 (M,
1H) .
[Ipumep 34
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5-aMmHO-N-{4-[ (35) -3-ammHonunepunmuua—1-mua] -1 H-—-nmpaszoJjo [ 3, 4-

bloupunuua-5-mi}-2- (2, 6—oudprTopdeHm) -1, 3—-trnazoj—-4-xKapOoKcaMus

N H N= X
X NN T
Ay | @ O N
H

Cragmsa 1. 1-(4-MeroxcubeHswuyi) -1H-ntupaszoji—-5-aMiuH
g

N,
N UNH,

O/

T'mppasuur (10 My, 320 MMmoJib) HDofaBJAIM B TedeHMe 10 MHMH.
IIPpU CUJIBHOM IIepeMellMBaHUM K pacTBOpY 2-NpOoleHHUTpuia (22,3 M,
339 mMMmoJsib) B EtOH (100 MJI), KOTOPHM oxJaxnoalM Ha JensHon OaHe
0O TeMIepaTypr Hmke 20°C. Ilocje IMepeMellMBaHMA B TeueHuMe 20 U
pPeaklMOHHYID CMeCchb OoXxXJaxXnajJu Ha JensHou ©0aHe U MeOJIEHHO
nobaBJIgyu d-MeTOKCHOEeH3aJIbIeT U (41,1 MJI, 338 MMOJIB ) .
PeaKlUMOHHYI CMeCh IepeMellMBaJiM IIpM KOMHATHOM TeMIepaType B
TeueHre 60 u. PacTBOpP KOHIEHTPUPOBAJIM IIPM MNOHMXEHHOM HOaBJIEHUM U

OCTaTOK pPacTBOPAJM B uzonponuiaosoM crupTe (100 mi) . DoBaBisaim

NaOH (7 T, 200 MMOJIL) ¥ TIOJIYYEHHYI CMeCh HaTrpeBanu npu 120°C B
TedeHMe 2 4., PacTBOp KOHUEHTPUPOBAJM I[IPM I[IOHVWXEHHOM NOaBJIEHUU U
ocTaToK pas3baBjanu BomoW um EtOAc. CioM pasmeldaiy M BOIHBIM CJIOW
3aTeM IOOIIOJIHUTEJIEHO SKCTPparmpoBamn EtOAc. OOBbeIMHEeHHEN
OpTaHMUYeCKMM SKCTpakKT OpoMHBaJu 1 M HCl. Ciom, comepxamme HCI,
oBBpeIMHAIM M ycTaHaBIuBaiu pPH 14, wucnoas3zyd NaOH. IIoJIydeHHYO

CYCIIeH3MID »BKcTparupoBagu IOXM. Ciom IOXM cymmam Hano NaxS04,
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OMIIETPOBAJIM M KOHUEHTPUPOBAJM I[IPM I[IOHVMKEHHOM NIaBJIeHUM, UYTOOE
IOJIYUMTE 21 T MOPOMEXYyTOUHOTO coemuHeHMs (30%). XX/MC paccuur.
0 C11H14N3O (M+H)*: m/z=204,1; uHabGiomaemoe: 204,2.

Cranmus 2. Srun-4-rungpoxkcu-1- (4-MmeToxcubensmi) —-1H-

nupazoJio[3,4-b]oupunmuH-5-KapboKCcHuiIaT

OH O
J X7 o
N, |l
N" °N
O/
Cmechb 1- (4-meTokCcHuOeH3MI) -1 H-TMpaz3oJi—-5—-aMrHa (3 o, 10

MMOJIB) M IOIM3TUIIOBOTO 9(1)I/Ipa (STOKCMMGTMHGH)HpOHaH,HMOBOIZ KIVCJIOTEI

(3,8 7, 18 MMmoJB) HaTpeBaau Ipu 120°C B Teuenue 1,5 u, 3arTeM
CMeCH »OakajiM OCTHTE. llocJjie OXJIaXOeHMA CMeChb KOHLEeHTPUPOBaJIU U
IIOJIYUEHHE OCTaTOK OuMmaJM C IIoMombl obopynoBaHua CombiFlash®,
saonpyd  0-30% EtOAC B CMecHM WM30MepOB TI'eKcaHa, 4YTO JaBallo
MHTepMenmaT, XX/MC (M+H): 374,1. IOaHHEM MHTepMeIMaT PacTBOPIIN
B IubeHmsioBoM »oupe (5 ™). IlojdlydeHHEM pPacTBOp HaTpeBaJM IIpHU
240°C B MHMKPOBOJIHOBOM peakTope B TeueHre 1 u 20 wMumH. Ilocie
OXJIaXIOEeHMA pa3npobJieHHOe TEepIoe BeIEeCTBO OTOMIILETPOBHBAIM U
IIPOMHBAJIM T'€eKCaHOM (CMeCh M30MepOoB), 4YTOOH nojyuutrs 4,0 T (80%)
MIPOMEXYTOUHOTO coemuHeHus. XX/MC paccumT. miasg Ci7HigN3Os (M+H) *:
m/z=328,1; HabiwomaeMoe: 328,1.

Cranmns 3. STmin-4-xjop-1-(4-merToxcubensmus)-1H-rtupasojso[3,4~-

b]oupunma-5-xkapbokcuiiarT
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K pactrOpy sTHI-1- (4-MeTOKCUOeH3WII) —4-0okco-4, 7T-ournnpo—-1H-
nupas3oJio [ 3, 4-b]lnupuomuH-5-kapbokcuyaarta (4,0 r, 13 mMoab) B 1,2-
OUXJIOp2TaHe (9,8 w™Jj) @pmoBarjggiam POCls (2,4 w™JI, 26 MMOJBL).
[IoJIydeHHY® CMecChb Harpepanmu 1pu 90°C B TeuenHme 3 u. IlocJe
OXJIaXIOeHNA HauboJiee JIeTyudMe COeIVMHEHMA YHNalJlsaJiM I[I0I BaKyyMOM, a
ocTaTok pasbaBiaiu EtOAC M IOpOMHEAJM BOOHEM pacTBoOpoM Na2COs.
OpraHMUYeCKHUM CJIOM MOPOMEBAaJM BOIOWM M HACHIEHHHM BOIHHM pPacCTBOPOM
XJjiopua HaTpud, CYIIMJIM ¥  KOHLEHTPUPOBAJM IIPpU  IOHMXEHHOM
naBJieHMM. OCTAaTOK OUMIMANIM C IIOMOIBI KOJIOHOUHOM XpoMaTorpadum Ha
cuJIMKarejyie, MCHOJNb3ya obopyloBaHue CombiFlash®, simoupys 10-60%
EtOACc B cCcMecHM M30MepPOB TeKcaHa, UYTO JaBajio IIPOMeXyTOUYHOe
coemmHenue (3,9 1, 95%). XKX/MC paccumr. pjug Ci7H17CIN3Osz (M+H)*:
m/z=346,1; HabiomaeMoe: 346,1.

Cranmmusa 4. Srua-4-{ (35) -3-[ (TpeT-
Oy ToKCUKAPOOHMII) aMMHO | TunepuaH-1-nna}-1- (4-meToxcubeHsmia) ~1H-

nupasoJio[3,4-b]nupnunmna-5-KapboKCcuiaaT

0,

O_—‘

CmMmech sTuI—-4-xJop-1- (d-MeTorCcHUBOeH3UI) —1 H-inpasoJio [ 3, 4-
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b]lnoupunuu-5-kapbokcuinara (1,5 1©, 4,3 wMMmMoJb), TperT-OyTmi- (3S5)-
ounepunuea-3-miakapbamaTa (1,0 7, 5,0 MMOJNB) M

ounisA (0,84 o, 6,5 MMmosis) B l1-OyTasnoJsie (10 M) HarpeBaJu
npyu 140°C B Teuenue 14 4, 3aTeM OaBaJjiM  OCTHTH. CmMmecsh
KOHILEHTPUPOBAJX I[IPY IIOHWXKEHHOM HaBJIEHUMM WU IIOJIYUeHHHM OCTaTOK
paszbaBidaau EtOAc u [IPOMEIB aJIn BOIOHEIM PacTBOPOM NaHCOs3.

OpPaHquCKMﬁ SKCTPaKT TIIPOMEIB aJIrt BOIOM n HaChIII€e HHBEIM BOIOHBIM

pacTBOpOM  XJIopuIa  HaTpuA, CYNMJIM UM KOHIUEHTPUPOBAaJM  IIPpU
[IOHMXEHHOM HOaBJieHMM. OCTaTOK OuMIalM ¢ I[IOMOIBK KOJIOHOUYHOM
XpoMaToTrpadun Ha cumkarese, WVICIIOJIL 3Y S ofbopyIooBaHue

CombiFlash®, »simoupys 20-100% EtOAc B CcMecH M3OMEepOB I'eKcaHa,
UTO OaBaJio IIPOMeXyTOoUuHOe  COeOMHeHUue (1,92 1, 86%) . KX /MC
paccunT. nJsg Co7HzeNsOs (M+H)*: m/z=510,3; Habiomaemoe: 510,2.
Crammus 5. 4-{(38) -3-[ (Tper-
ByTorkcuKapbOOHMII) aMMHEO | Tnnepuina—1-muyn}-1- (4-meToxkcmnubeHsmii) —1H-

nupaszsoJio[3,4-b]uupunmuH-5-KapOoHOoBaASd KHUCJIOTA

\{/OIH\O O

N

Nér:IETLfI/ﬂ\I)H
\N N/
O/

K pacTBoOpyY sTuI-4-{(38) -3-[ (Tper-
OYTOKCUKaAPOOHWMII) aMMHO | Iunepuauia-1-mi}-1- (4-MmeTokcubeHnswmi) -1 H-
nupas3oJio [ 3, 4-b]lmupuomuH-5-kapbokcujaTa (1,9 1, 3,7 MmoJsabs) B MeOH
(5 i) m TI'® (5 M) npoBaBidaan Bony (5 MJI) M IMOPOKCUI JIMTUSI
(1,5 r, 63 MMmosb). CMechb HarpeBalu npu 50°C npu nepeMemVBaHUM B
TedeHre 2 dY., CMeCHM »aBajldM OCTHTH OO KOMHATHOM TeMIepaTypH U
KOHLEHTPUPORBAJM IIPU I[IOHMXEHHOM IaBJieHUM. OCTaTOK HelTpaJn30BaJil
2 H. HCl m pgBaxne »KcTparvporain EtOAc. OpraHMUeCKMM DKCTpPakT

cymmiam Hal Nax5S04 u KOHLEHTPMPOBAJIM IIPV TIOHVIXEHHOM IaBJIEHUM, YWTO
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oaBajio IMIPOMEXyTOouHOe coeduHeHme (1,6 1T, 89%). XX/MC paccuur.
0Jisg Cz2s5H32NsOs (M+H)*: m/z=482,2; Habaownaemoe: 482,1.

Cranmusd 6. Tper-bByTuii—{ (35) -1-[5-[ (TpeT-
byToKCcHurKapOOHMII) aMuHo | -1~ (4-MeToKCcubeHBmI1) —~1H-riupasojio [ 3,4 -

bloupnunna-4-ui]ounepunna-3 -} kapbaMmarT

H
O\n’ij
N
H
SN N O
‘ /
O’—
CMecChb 4-{ (35) -3-[ (rper-0YTOKCUKAPOOHWJI) aMUHO | IUIlepUOIH—1 -

mi}t-1- (d-MeToxcubeH3my) -1 H-inpas30J10 [ 3, 4—-b] nupuonH-5-kKapOOHOBOM
kucJjoTel (1,0 v, 2,1 MMmoJb), oudeHunbpochopunazsmunma (0,58 wia, 2,7
MMOJIB) ¥ IOUIISA (0,72 wi, 4,2 MMOJIB) B TpeT-OyTUIIOBOM crnuptTe (20
MJI) KUIOATWIIM C OOpaTHEIM XOJIOOUJIBHMKOM B TeEeUeHMe HOouu. 3aTeM
PacTBOp YyHIapuBaJM IIPU IIOHWKEHHOM HOaBJIeHUM. I[IOJIYUEeHHEM OCTaTOK
pacTeopsaAIM B IOXM, nOpoMeEBaJM 1 M BOOHEM pacTBopoM NaOH wu
HACHIMEHHEIM PAaCTBOPOM XJIOpMIa HaTpMsa, 3aTeM cymuiar Han Na2S0s4 u
yrapupajJy IIPpM I[IOHWXEHHOM IJaBJieHuM. OCTaTOK OuMilaliM C IIOMOIBIO
KOJIOHOUHOM XpoMaToTpaduy Ha CcuUIMKarese, MUCIOJNbL3ysa oDopyIoBaHMUE
CombiFlash®, smoupys 0-50% EtOAc/cMeck M30MEepOB TeKcaHa, UYTo
OaBaJlo IIPOMeXyTOUHOe COelMHeHMe B BMIe KopMuHeBOTO Maciya (0,50
T, 44%) . XX/MC paccuuT. IOJa9 CooHaiNgOs (M+H) *: m/z=553, 3;
Habsmomaemoe: 553, 2.

Cranmns 7. Tper-bByTmi-{ (3S)-1-[5-ammuuo-1~- (4-MeTOKCHUOEH3MUIT) —

I1H-mmpasoJio [ 3, 4-b]nupunmH-4-nj] nunepulna—-3-uJl } kapbamMaT
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N: N
O ——
Cmeck TpeT-0yTmii—{ (35)-1-[5-[ (Tper-0OyTOKCUKaAPOOHWMII) aMVHO | —

1- (4-meTokcubeHzw) -1 H-timpasoJio [ 3, 4-b] nnpuinH—-4-mj] IUMnepuamua—3—
mi}kapbamata (0,50 r», 0,90 mmons) m HCl1 B nmokcaHe (4,0 M; 10
M1, 40 MMOJIL) IIepeMellMBaliM [IPpM KOMHATHOWM TeMIepaType B TeueHUe
2 4, B3aTeM pacTBOp ylapuBajM IIpM  I[IOHWMKXEHHOM  IaBJIEHUM.
[IOJIlydeHHE OCTaTOK pacTeopaam B TI'®¢ (10 wmia) u mobGaBiasaaM OU-—
Tper-0yTmianukapbonar (0,20 o, 0,92 wMMmoygp) B TI'® (5 ™M) wu
TPUS TUIIaMUH (0,37 1, 3,6 MMOJIb) . CMechb IepeMellMBajiM [IpU
KOMHATHOM TeMIlepaType B TeueHMe 3 Y. 3aTeM peaKUMOHHYK CMecCh
paszbaeiann  EtOAC u IIOJIyYeHHHM  PacCTBOP [IPOMEIBaJIN BOIOHEIM
pacrBopoM NaHCO3 M HACHIEHHEM pPacTBOPOM XJIOpMIOa HaTpuAa. 3aTeM
opraHMYeckuM cCJo¥ cymmiamu Hal NazS0s4s UM KOHLUEHTPUPOBAJM IIPHU
IIOHMXEHHOM IaBJjieHMM. OCTaTOK ouMmaldM C IIOMOMBI KOJIOHOUWHOM
XpoMaTorpadum Ha cumkarese, VCIIOJIb3Y 4 obopyInoBaHMUeE
CombiFlash®, smoupys 20-100% EtOAcC B CMeCcH M30OMEepPOB I'eKcaHa,
yTo pmarajsio 0,30 T (73%) IPOMEXyTOUHOTO CcoedrHeHus. XX/MC
paccunT. nJsg C24aH33NeOsz (M+H)*: m/z=453,3; Habiomaemoe: 453,1.

Cranmus 8. 5-AmmHO-N-{4-[ (35) -3-amuuonunepunmnea—-1-mia] -1H-
nupasoJo[3,4-b]oupunmua-5-wuin}-2- (2, 6-guprToppernsn) -1 ,3-Tmuasoja—4-
xapBbokcaMu

CmecCs, comepXxamymn TDEeT -oyTmi—-{ (38)-1-[5-ammHO-1- (4-
MeToOKCUOeH3MII) —1 H-tiMpaszoJio [ 3, 4—-b] nupunne—-4-mj] nurnepmuomna— 3 -
nui}kapBamaT (0,050 T, 0,11 MMOJIb ) , 5-[ (Tper-

OYTOKCUKAPOOHWMII) aMMHO | —2— (2, 6—oudTopdeHms) -1, 3—tuazoj—4-
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kapboHOBYK kucioTrTy (0,043 o, 0,12 mMvmonws), HATU (0,063 1o, 0,16

MMOJIB ) , HOUIISA (0,021 r, 0,16 mMoaes) u IMOA (2 MJI), IIepeMellMBaJiu

npu 50°C B TeueHMe 2 U, a 3aTeM ODaBaJiM OCTHTbL. PeaKLUMOHHYIO
cMechb paszbaBisaau EtOAC ¥ HOJYYeHHBM pPacTBOP IIPOMEIBAJM BOIHBIM
pacTBopoM NaHCO3, BOOOM ¥ HaCHIEHHEM PaCTBOPOM XJiopMIa HaTpusd,
3aTeM cymmaM  Han Na2504 M KOHULUEHTPMPOBaJM [OIPpM  IIOHMXEHHOM
naBJieHUM . I[IOJIYyUEHHEM OCTAaTOK OUMIMaJIM C IIOMOMBI I[IpelapaTUBHOM
XX/MC (npenapaTuBHas KoJIoHka XBridge™ C18 5 mMxM 30x10 MM OBD™,
CKOPOCTL TIOoTOKa 60 MJI/MMH., TpagMeHTHOe BJIOMPOBaHMe CMeCIMU
MeCN m BomOe, comepxamuMu 0,1% TOY), UTO IJaBajlo Boc-3aluileHHBMN
MHTepMenuaT (15 MT') , XX /MC (M+H) : 791, 1. MHTepMeInaT
obpabaTeBagmu 50% TOY B IOXM (2 MI) UM [IepeMemlMBaJIM IIPU KOMHATHOM
TeMIlepaType B TedeHMe 1 u. PacTBOpHUTeJb YIAJAJIU IIPU IIOHWXEHHOM

OaBJICHUN . OcTaTok oumnmaJin C [IOMOIIBI0  MNpernapaTuBHOM XX /MC

(mpemapaTuUBHaa KoJIOHka XBridge™ (€18 5 wMrm 30x10 ™M OBD™,
CKOPOCTL TIOTOKa 60 MI/MMH., TpaguMeHTHOe BJIOMPOBaHME CMeCIMU
MeCN u Bonme, conepxamumu 0,15% NH4O0H), uUYTOOB [OJYUUTH ILI&JIEBOE
coemmHenue (5 mr, 10%). XX/MC paccumT. mag CziH21F2NgOS (M+H)*:
m/z=471,1; HabiwomaeMmoe: 471,1.
[IpuMmep 35
N-{4-[(38)-3-avmHonunepunuH-1-mia] -1 H-nupas3oJjo [3, 4-

bloupunua-5-ma}-2- (2, 6-oudropderHms) -1, 3-tmaszoj-4-rkapbokcamMmng

F

N =
H N S
NG )
N
NN
CMmechb, comepxamyn Tper-0OyTuii—{ (35)-1-[5-aMmmHO-1- (4-

MeTOKCUOeH3MII) —1H-nimpa30Ji0 [ 3, 4—-b] nupunuu—4-uil] IUInepuanuea—3—
i} kapbamar (0,050 1o, 0,11 wMmodb), 2-(2,6-oudTopdenHm)—-1,3-
TraszoJi-4-kapboHOoBYK KMucJjoTy (0,029 1, 0,12 mMvoJsb), HATU (0,063

r, 0,16 wMoJb), IOUISA (0,021 o, 0,16 wMMOJIL) m IMOA (2 M),

nepememuBanau 1npu  50°C B TeueHmMe 2 u. PeaKUMOHHYK CMecCh
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paszfaBiidu EtOAcC u IOJIyUYEeHHEN pracTBop I[IPOMEIBAJIN BOIOHEIM
pacTBopoM NaHCOs, BOHOOM M HACHIEHHEIM pPacTBOPOM XJIOpuIa HaTpu4d,
s3aTeM cymuiM  Hano NazxS04 M KOHLUEHTPUPOBAJM IIPM  [IOHMXEeHHOM

JaBJIEHVN . HOJ’IyquHbIﬁ oCTaTOK ouHMImaJivM C IIOMOIIBI npenapaTMBHoﬁ

XX/MC (npenapaTuBHas KoJIOHKa XBridge™ C18 5 mxMm 30x10 mm OBD™,
CKOPOCTL TIOTOkKa 60 MI/MMH., TIpaIMeHTHOEe 3JIOMPOBaHME CMeCIMU
MeCN m BoOmOe, comepxammMu 0,1% TOY), uUTO IJaBajlo Boc-3amuileHHBM
VHTepMeOuaT (10 MT) , XX /MC (M+H) : 676,1. MHTepMeInaT
obpabatTeiBanmm TOY (2 M) u nepeMemyBaau npu 50°C B TeueHue 2 U.
3aTeM pPacTBOPUTENb  YIapuBaaM [IpYM  IOHWXEeHHOM  IaBJIeHUU U

IOJIYUEHHH OCTaTOK OuMmalM ¢ I[IOMOmBI IIpelapaTuBHOM  KX/MC

(mpemapaTuUBHaa KoJIoOHKa XBridge™ (€18 5 wMxm 30x10 MM  OBDY,
CKOPOCTL TIOoTOKa 60 MI/MMH., TpagMeHTHOe BJIIOMPOBaHMe CMeCAaMU
MeCN wu Bonmel, conepxamumu 0,15% NHzO0H), uToOB NOJYUUTH IleJIEBOE
coemmHenue (4 wMr, 10%). XX/MC paccumT. miag CziHzoF2N;0S (M+H)*:
m/z=456,1; wuHabGionaemoe: 456,1. H AMP (IMCO-ds, 300 MI1): &,
m.n., 8,67 (¢, 1H), 8,57 (¢, 1H), 8,14 (¢, 1H), 7,62 (M, 1H),
7,32 (m, 2H), 3,53 (m, J=8,2 Twu, 1H), 3,40 (M, 2H), 3,27 (M,
2"), 3,00 (7, J=9,3 Tw, 1H), 2,85 (M, 2H), 1,76 (m, J=9,3 Tu,
1H), 1,56 (M, 2H), 1,14 (M, 1H).

[Ipumep 36

S5-ammHOo-N-{4-[ (38, 5R) -3-aMMHO-5-MeTuUInunepuina—-1-mia] -2, 3-
IUuTruapodypo [2, 3-b] nupuionH-5-muj}-2- (2, 6—-gudrTopdeHms) -1, 3-Truas0Ji—

4d-rapOoKcaMnL

HZNUMe F
F

N N=
H
S
% | N
0 \N @) NH2

Cranmns 1. 1-TpeT-ByTujia-2-MmeTuji—- (25)-5-oxconuppoaunmuea-1,2-

OnuKapboOKCHIIaT
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TuoHmaxJjiopun (5,6 w1, 77 MMOJB) IO KallJiasM »oOaBJIaAJIM B

TeueHre 10 MMH. K pacTBoOPY (285)-5-0KCONMPPOIUAMH-2-KapBOOHOBOM

kucijoTs (Aldrich, 5,0 r©, 39 MMmoJsb) B MeOH (30,0 wmi) mopm 0°C.
CMecHr »aBajlM HaTpeThbCsa OO KOMHATHOM TeMIepaTypH M IepeMelUBaJiu
B TedeHMe 2 4Y. PeakUMOHHYK CMEeCH KOHLUEHTPUPOBAJM IIPU IIOHWXEHHOM
IDaBJIEHUM U IOJIyUEHHHM OCTaTOK pacTBopsanm B EtOAc (25 mm) . Iocse
MeIJIeHHOT O gpoBaBJiIieHUMs TpusTuilaMuMHa (5,4 wia, 39 MMOJB) CMECH
dmneTpoBamM. K ouabTpatry nobariadnm IMAIlI (0,48 0, 3,9 MMOJB), a
3aTeM IOU-Tper-0yTUIOuKapOoHaT (8,4 1, 39 MMOJIB) n CMecChb

IiepeMemmBalir IIPpr KOMHaTHOM TeMIlepaType B TeUeHNe 2 4. 3BaTeMm

PeakKLUMOHHYID cMech pasbariaaan EtOAc (25 M) M oxJaxmanam no 0°C.
MemjienHo moGarjaimm 1 H. HCI (50 ™). OpraHMYeCcKuUM CJIOu
OTHeJIANM, [IPOMHEBAJIM HaCHIEeHHEMY BOIOHEIMU pacTBopaMu NaHCOz (50
MII) ¥ xXJopuma Hatpuga (50 wu), zarvemM cymuam  Han NaxS0s4 wu
KOHLEHTPUPOBAaJM, UYTO HaBaljlo IIPOMEXyTOUHOe COeIMHeHMe B BUIE
BeJiorTo TBepIoro BemecTBa (8,08 1, 86%). XX/MC paccumT. mOJ4
C11H17NNaOs (M+Na)*: m/z=266,1; HabomaeMoe 266,1.

Crammusa 2. I-rper-ByTuii-2-meTuji— (25, 4R) —4-MeTuji-5-

oxconuppoananea-1,2-nuKkapboKCcuiaaT

00
Y o-
No ok

O

)

3TO coeImMHeHue IIOJIYUEeHO Kak OIIMICAaHO B Gu et al,

Tetrahedron Lett., 2003, 44, 3203-3205. TI'excaMeTHUJIOM3MJIa3U]
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Jutug B TI'd¢ (1,0 M; 8,47 mia, 8,47 MMOJB) IO KallJIAM »JoOaBJIAJIM B
TeueHNe 30 MWH. K pacrTeopy l-rmper-0yTui—-2-MeTuji— (25) -5-
okconupposmauH-1, 2-nukapbokcuiara (2,0 1, 8,2 mvosaws) B TI'd (20
MJI) nOpu —-78°C. IOJIYUYeHHYI CMeChb IIepeMemmBalM npu —-78°C B TeueHMe

1 u. BaremM 1o kamjaaM B TeudeHue 10 wMMH. »DOOABIAIM MeTMJIMOOMI

(1,30 My, 20,9 mvmousib) . Ilocjie HepeMemyBaHMA Opu —-78°C B TeueHUue
2 U peakKUMOHHOM CMeCHM OaBaJlM HaTrpeTbCsa OO KOMHATHOM TeMIepaTypH
1 HepeMemviaau 14 u. Peakuuio 3aTeM Tracuim pobarejieHueM AcOH
(1,00 M;, 17,6 MMOJIb) M PeakKIMOHHYK CMEeChb KOHIEHTPUPOBAJIM IIPU
[IOHWXEHHOM HaBJieHUM. CMechb paszbaBuaganm EtOAc (100 M), OPOMEBAJIU
HACHIEHHEIM BOIOHEIM PacTBOPOM xJiopmOa HaTpwusa (100 mi), cymmim Han
NazS0s4 ¥ KOHUEHTPUPOBAJM IIPpM TIOHMWXKEHHOM HOaBJIeHUU. IlOJIyUeHHBN
OCTaTOK OouMmlajii C IIOMOWEBK XxXpoMaTorpadum Ha cuaukareje (0-50%
EtOAC B CMeCHM M30OMEPOB TI'eKcaHa), 4YTOOH IIOJYUUTH IIPOMEXYTOUHOE
coemmHenue (0,47 1T, 22%). XX/MC paccumT. mjasg Ci2HioNNaOs (M+Na)*:
m/z=280,1; HabGmomaemoe 280,1. 1H AMP (CDCls, 400 MIwu) &, M.I.,
4,57 (1H, nm, J<1,6 uw 9,6 T'u), 3,77 (3H, c), 2,68 (1lH, M), 2,27
(14, M), 1,93 (1H, M), 1,49 (9H, c), 1,21 (3H, &m, J=6,8 Twu).
Cranmus 3. TpeT-ByTuy-[ (1S,3R) -4-runpoxcu—-1-

(ruapoxcuMeTini) —3-MeTuJI0oy Tl | kapbaMaT

HO, Me 074
HN—
0
OH

K pacTBOpPY l-Tper-0yTun-2-Mmetuii- (25, 4R) —4-MmeTnJI—-5-
okconuppoJmauH-1, 2-nukapboxkcuinara (0,47 o, 1,8 wmoJsab) B TIO
(4,0 wmj) mopu -10°C pmoBarmagim NaBHs (0,207 1©, 5,48 wMMmMoJIb), a
zaTeM EtOH (1,0 wmy). Ilocne mnepemMemyBaHua rnpu —-10°C B Teuenume 1
U peakKlMOHHOM CMeCH OaBallM HaTPeTbCsa OO KOMHATHOM TeMIepaTypH U
[IEpeEMENMBAJIM B TeueHMe 15 u. 3BaTeM peakKlMOHHYK CMeChb pas3faBJIgu
EtOAc (50 w™j), mnpomeBalIM Bomo¥ (25 ™M) ¥ HaCHIEeHHBM BOIHBM
pacTBoOpoOM xJiopuIa HaTpepud (30 mMi), nocie dvero cymuir Han NazxS0s m
KOHIEHTPUPOBAJM IIPY INOHMXEHHOM HOaBJIeHMM. [IOJIyUeHHHM HeOUMUIeHHBMN

OpOOoyKT (0,39 T, 92%) MCIIOJIL 30BaJIn HEeIIoCpeOCTBEeHHO oJjig



199

cilemyiomel CcTaOuM peakKluur ©0e3 HOONOJIHUTEJILHOM OUMCTKM. XX/MC
paccumt. OJId C11H24NO4 (M+H) *: m/z=234,2; He HabJIIoaljioCh
MOHU3ALlUNA .

Cranmusa 4. Tper-bByrui [ (3S,5R)-1-6eH31JI-5-MeTUIIIUIIEPUAUH 3~

mii] kapbamaT
H
MeI,O.\N\H/OX
O
NK@
K pacTBoOpyY Tper-0OyTui—[ (15, 3R) -4-Tunpokcu—1-

(TMOpOKCUMETWII) —3-MeTUJIOyTHmII] kapbamara (0,392 1, 1,7 MMOJB) B
oXM (7,5 wu) mopu 0°C mobaBijaganu  TpusTuiamMud (0,932 w1, 6,69
MMOJIB) . 3aTeM K IIOJYYEHHOMY PacTBOpYy IO KaljlaM JoO0aBJIAN
MeTaHCYJIbOOHUIIXIJIOPUD (0,388 MJI, 5,01 MMOJIE ) . ITocJie
nepeMemmBaHmsa npu 0°C B TeueHme 1 u cMech pasdaraaiaum IOXM (50
MJI) , TIIPOMHEBAaJIM HAaCHIEHHHEM BOIHEM pacTBopoM NaHCOs (50 wi),
cymmiar Ha@n Na25S04 M KOHUEHTPUMPOBAaJIM IIPM IIOHMXeHHOM nabJjieHMM. K

[IOJIYUeHHOMY OCTaTKy nobarjgaiM OeHsmjJaMMH (3,605 mi, 33,4 MMOJIb)

M CcMechb HepeMemyBaiu npu 70°C B Teuenme 18 u, 3aTeM OxXJaXmaln
0O KOMHATHOM TeMIepaTypH. PeaKUMOHHYID CcMech pasbaBaanu EtOAc
(100 wMjy), mnpomuBau 10% BOIOHEIM pacTBopoM KzPO4 (50 wMy1) w®
HACHIIEHHHEM BOIHEIM PAaCTBOPOM XJOopMIOa HaTpuda (50 M), CcymnmMiaM Ham
Na»S04 ¥ KOHLEHTPpHUPOBAJIM I[IpM IIOHMXEeHHOM OaBJIEHUNM. OcTaTok
ouMImaJM C IIOMOIBK XpoMaToIpadmm Ha cuimkareye (0-30% EtOAcC B
CMeCH M30MepOB I'eKCaHa), 4YTO »OapaJlo LeJjieBOe COelVHEeHMNe B BUIE
feJjioro TBepmoro BemecTBa (0,34 1T, 67%). XX/MC paccumT. OJ4
C1gH29N202 (M+H)*: m/z=305,2; uHabmonoaemoe 305,2.

Cranmus 5. TpeT-ByTuji—[ (35, 5R) -5 -MeTmIInIuIepuagmMH -3 -

uiaj]kapbaMar
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K pacrBopy Tper-6yTua [(3S,5R)-1-0eH3UJI-5-MeTUIINUIEPUONH-

3-mn]kapbamara (0,34 r, 1,1 mMmoab) B MeOH (15,0 M) po®aBidain

Pd (10% macc.) Ha yrJjge (120 mr, 0,11 mMmoJap). CMechk IepeMelMVBaJM
Ipu KOMHATHOM TeMepaType B aTMochepe Bomopoma (1 aTMm.) B
TeueHMe 15 4. PeakKUMOHHYK  CMeCh dUIILTPOBAIM  Uepes  CJIon

IMaTOMOBOM 3eMiM (2JmompoBaliM MeOH), a 3aTeM KOHUEHTPUPOBAJMU IIPU
T[IOHVDKEHHOM OaBJIEHUN . IToJTyJYeHHBEN HeOoUUIeHHEN OPOOyKT
VCIIOJIBE30BAaJIM HEINOCPEeNCTBEeHHO IJig CJeldyRlel cTaIuM peakuuy 0es
OOIIOJIHUTEJILHOM  OUMCTKM (0,21 1, 88%). XX/MC paccuuT. OJ4
C11H23N202 (M+H)*: m/z=215,2; wHabGmomaemoe 215,2. H AMP (CDCls,
400 MTu) o, wMm.m., 4,33 (1H, ™M), 3,46 (1H, M), 3,25 (1H, ™M),
2,94 (1Y, #nnmn, J=3,6 n 12,8 Tu), 2,18-2,02 (3H, ™M), 1,60 (1H,
M), 1,43 (9H, c¢), 0,85 (3H, &m, J=6,8 Tu).

Cranmusd 6. Tper-byTuii-[ (35,5R) -5-meTnun-1- (5-HuTpOo-2,3-

aurunpodypo [ 2 ,3-b]oupunma—4—ujl) IuIepunuH-3-uj ] kapbaMarT

ey,

N, -0
\ T \K
N O

M .
-

N~ O

B cocyn @OJad MMKPOBOJIHOBOM 00paBoTkM, comepxamui 4-mon—5-
HUTPO-2, 3—ouruiapodypo [2, 3—-blnupuinH (u3 Illpumepa 9, cramusa 3)
(47,8 Mmr, 0,164 MmoJsib) M TperT-0yTHI-[ (38, 5R) —-5-MeTUINUIEPUIVH—
3-mn]kapbamatr (33,7 Mmr, 0,157 Mmonws), nobGasjasaum EtOH (1,00 mi),

a 3arem [IOUISA (41,5 wMr, 0,321 w™Moaes). CMech HarpeBaJM 10X

IeICTBMEM MMKPOBOJIHOBOTO MU3JNIydeHrsa TImpu 100°C B TeueHue 2 U.

[locye oxJaXoeHMs OO KOMHATHOM TeMIIepaTyPrE PeaKIMOHHYK CMeChb
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KOHLUEHTPUPOBAJIM IIpM I[IOHWXeHHOM IJaBJjieHUM. I[IOJIydeHHEM OCTaTOoK
ouMmlajM C IIOMOWEBK XpoMaTorpa¢mm Ha cuukareje (0-100% EtOAcC B
CMeCH M30MepOB TI'eKCaHa), UYTO »Oapajio LeJjieBoe COoelMHeHMe B BUIE
XKeJITOTO TBepmoro BemecTBa (44,5 wMmr, 75%). XX/MC paccumMT. OJs
C18H27N40Os (M+H)*: m/z=379,2; uHabiaomaemoe 379,2.

Cranmus 7. TperT-ByTmsi-[ (35,5R) -1~ (5-amuuao-2,3~

Ourunpo@ypo[2,3-b]oupunmua-4-muj) -5 -MeTunnunepunMa-3-mujl] kapbamaT

H
Me., aN TO\K

N O

N” O

K pacTBoOpPY Tper-0yTuii-[ (35, 5R) -b-meTun-1- (5—-HUTPO—-2, 3-—
OINTUOPOQYpPO [2, 3—b] IMpUINH-4-1JI) IUTIEPUOMH-3-WJI ] KapOamMaTa (44,5
M, 0,118 mvmoJsip) B MeOH (2,00 M) pobaBiasim Pd (10% macc.) Ha
yoge (9,3 wmr, 0,0087 wMvmoJNBE) B aTMochepe aszsoTa. 3aTeM CMeCh
runpuposasin (1 atM.) B TedeHue 4 u. IlocJle UYero peakKUUMOHHYD
CMecb OQUILTPOBAJNIM UYepe3 CJOM IMaTOMOBOM 3eMIM (BJIoMpOBaIN
MeOH) . OduabTpaT KOHLUEHTPUPOBAJM [IpM [IOHWKEHHOM HOaBJIEHUM, UYTO
0apajio HeOUMIeHHBEM [IPOOYKT B  BMIe KpPacHOTO IIOJYTBEPIOIO
BellecTBa (41,0 MT') . HeouuneHHLD IpOOyKT MCIIOJIbE 30BaJIn
HelIOCPeOCTBEHHO IJIA CJlelylllel cTamuy peakuuy 0e3 OONOJHUTEJLHOMU
ouMcTKM. XKX/MC paccuuT. mj1sa CigH2oN4O3 (M+H) *: m/z=349,2;
Habjmomaemoe 349, 2.

Cragma 8. S-AvmHO-N-{4-[(3S,5R)-3-aMuHO-5-MeTHUIIIIUIIEPUINH~
I1-nn]-2,3-gurugpodypo[2,3-blanupuiua-5-un}-2-(2,6-0udTopPeHmnsi) -

1,3-Tnasos-4-xapbokcammun
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K cMecHu 5-[ (Tper-0yTOKCUKaAPOOHUII) aMMHO | —2- (2, 6—
nubTopdenns) -1, 3-Tra30J1-4-KapOoHOBOM kKHMCJOTH (IIpuMep 1, cTammuga
6) (47,3 mr, 0,133 mMmoJws), Tper-0OyTmia-[(3S,5R)-1-(5-ammuH0-2,3-
OIUTMOPOOYpPo [2, 3—b] mupuOuH-4-1J1) —-5—MeTUIINNUIIePUANH- 3-1J1 ] kapBaMaTa
(41,0 wr, 0,118 ™MMOJIL) nm HATU (142,3 wMT, 0,3742 MMOJIB)
nobapjggaau IMOA (2,0 w™iI), a =BaTem IOUIISA (115,8 w™mr, 0,8960
MMOJIb ) . PeaKUMOHHYK CMeChb [lepeMellBaJin pu KOMHaTHOM
TeMIlepaType B TedeHMe 2 4Y, a 3aTeM KOHLEHTPpUPORBRaJM IIpU
IOHIMXEeHHOM @»maBJjieHMM. K ocTarTky pobaBiadam XM (2,0 M), a 3areMm
TOY (2,0 ™). CMech IepeMemMBalM IIPM KOMHATHOM TeMIepaType B
TeueHre 30 MMH., a 3aTeM KOHLUEHTPUPOBAJM I[IPX IIOHWXEHHOM
oaBJjieHUM . I[IOJIYUeHHHM OCTAaTOK ouMmalM C IIoMombilo O0-BIOXX (KOJIOHKA
XBridge™ C18, IrpaleHTHOe BIIOMPOBaHMe cmecavu  MeCN/Bona,
comepxammumMmu 0,1% NH40H, npm ckopocTu noroxa 30 MiI/MHMH.), UYUTOOH
[IOJIYUUTHL lleJIeBOe COeOMHeHMe B Buae OeJIoT0 TBepOoT'o BelleCcTBa
(25,2 wMr, 44%) . XX/MC paccuur. oiia  C23H25F2NegO2S (M+H) *+:
m/z=487,2; HabmwomaeMoe 487,2.

Mpumep 37

N-{4-[(3R,4R,58) -3-aMMHO-4-TUIOPOKCHU—5—MeTUJINUIePUINH-1—-

W] —7-TUOPOKCU—6, 1T-IUTUIPO—SH-UMKJIONIeHTa [ b] IMPUIOMH-3-MJI} —6—

(2, 6—nudTopdeHMII) —5—OTOPIMPUINH-2-KapOOKCaMMUL
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Cranmns 1: Tper-6yTnia-[(3R,4R,58)-4-runpoxcu-5-mermua-1-(3-

HUTPO—-6, 7 -auruapo-5S5H-1IuKjIoneHTa [ b ] mupuinHa—4-mJl) IMIepUuagmuMH -3~

uiaj]rkapbaMar
OH
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CmMmecsh, cComepxallyo 4-xXJI0P-3-HUTPO-6, 7T-OUTmUnpo—5S5H-
LUMKJIOIeHTa [ b] IupuInH (410 MI, 2,1 MMOJIb ) , TpeT—-0yY T~

((3R, 4R, 58) -4-TUIpOoKCU-S5-MeTHJIIUIIePUINH-3-1JI] KapbamaT (240 wMr,

1,0 mmvose) mu TpusTMiaammH (0,5 ™y, 4 MMOJB) B M3OMIPOIMIOBOM

crompTe (3,0 w™j), mnepemMemvBajgu 1pu 100°C B TeueHue 2 U,
PeakKUMOHHY CMECH KOHLEHTPMPOBAJIM I[IPM IIOHMXKEHHOM NIaBJIEHUM U
IIOJIYUEeHHEM OCTaTOK OouumaJyM C I[IOMOMBIR KOJOHOUHOM XpoMaToTpadumn

Ha CuJIMKareje, MCIOJNb3ysa obopynoBaHme CombiFlash® (simonpoBaHMe

0-80% EtOAcC B CcMeCH M3O0OMEPOB I'€KCaHa), 4YTO »OaBaJlo IPOMEeXYyTOUHOE

coenMHeHVe B Buae OJIeNHO-XeJTOTO mopomka (200 mr, 50%). XX/MC

paccunT. nJasg CigHzoN40s (M+H)*: m/z=393,2. Habiomaemoe: 393,2.
Cranmns 2: Tper-06yTuia-[ (3R,4R,55)-4-runpoxcu-5-mermuia—-1- (3~

HUTpO-1-0oKCcuno-6, 7 - ourunpo-SH-IuKJIONeHTa [ b ] nupnuamna—4-

WJI) nunepunmue-3-uj ] kapbamaT
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K pactBopy Tper-0OyTmi-[ (3R,4R,58)-4-tunpokcu—-5-MmeTmii—-1- (3-
HUTPO—6, 7T-OUTnUOpo—5SH-UMKJIONeHTa [ b] IUupuonH—-4-1JI) IUIIepUoVUH— 3—
min] kapbamaTa (0,200 1, 0,510 wmmMOJIB) B XM (3,0 wm) npu
KOMHaTHOM TeMIepaType MelJeHHO nobaBuagaiam mCPBA (0,420 o, 1,87
MMOJIE ) . PeaKUMOHHYIO CMeChb lepeMellBaJiu pu KOMHaTHOM
TeMllepaType B TedeHrMe 1 W, B3aTeM CMeChb I[IPOMEEAJM BOIHEM
pacTBopoM NazS203, nocyje uyero 1 M pactBopoM NaOH. OpTraHMUeCKUM
cJjiom OTHOEeJIANN, CYWLMJIL U KOHUEHTPUPOBAJM  IIpM  IIOHWMXEHHOM
naBJieHUM . I[IOJIydeHHEM OCTaTOK HOOIIOJHUTEJIEHO OUMmalM C IIOMOMEBI0

KOJIOHOUHOM XpoMaToTrpadmuy Ha CcuiInkKaresye (sJoMpoBaHue cmecsavm 0-

30% MeOH B EtOAcC), UTO maBaJiO IIPOMeXyTOUHOe coeluMHeHMe (90 wmr,
43%) B BUIe CBeTJIO-OpPaHXeBOTO Iopomka. XX/MC paccuuT. IOJsg

C19H29N4Os (M+H)*: m/z=409,2. Habuwopaemoe: 409,2.

Cranmus 3: 4-{(3R,4R,55) -4~ (annerunokcu) -3-[ (Tper-
By ToKCHUKAPOOHMII) aMMHO | —5 —~MeTuanunepuiua-1-mun} -3-Hurpo-6,7-

Iurnnpo-SH-1ukjoneHnTa [b ] oupuomuua-7-uaanerar

0 )
%T/ 9/’\%

N§T:i\\/‘
N’/

=0

=

Ac20 (2,0 MII, 21 MMOJIE ) oo0aBJIgym K ToeT-0y TUII-
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[ (3R, 4R, 58) -4-tunpokcu—-5-mMmeTmji—-1- (3—-HUTpO-1-0KCHUIO—-6, /- OUTUOPO—
S5H-uMKJIONEeHTa [ b] mupuanH—-4-1il) IUurnepuiInH-3-uil] kapbamaty (0,090 1,
0,22 wMMOJIB) B TpyDKe, KOTOPYKR 3aTeM I'epMEeTMUHO 3aKpHBaJA.
PeaKIMOHHYI CMeChb HaTpeBaJlM B TIepMeTMUHO 3aKpHTOM TpyOke IIpu
IepeMemMBaHMM Ha MacJgHoM ©OaHe HOIpM TeMlIepaType MacJsHou 0OaHu
90°C. PeaklMOHHOM CMeCM IaBajl4 OCTHTL IO KOMHATHOM TeMIepaTypH
u 3areM pobaBaaau aueTumaxjopmun (0,10 wia) wm OUISA (0,2 ™).
[IoJlydyeHHYID CMeChb IIepeMelMBaJiM IIPpY KOMHATHOM TeMIepaType B
Teuenre 15 wmmH. Ilociie yIOaJleHMS PacTBOPUTEJIeV OpY IIOHMXKEeHHOM
OaBJIeHUM TIOJIYUEeHHHM ocTaTok pasbaBiaimu EtOAC M BOOHBEIM pPacTBOPOM
Na2C0O3 ¥ IepeMemMBaJM I[IPM KOMHATHOM TeMIepaType B TeueHue 30
MUH. OpTaHMUeCKMUM CJIOM OTIeJISANIM, CYIMIM U KOHIeHTPUPOBAJIM IIPpU
IIOHMXEHHOM IaBJIeHuM. IIOJIYUEeHHEM OCTAaTOK OuMmaJM C  I[IOMONIBIO
KOJIOHOUHOM XpoMaToTrpaduu Ha cuilmMkareye (zjmoupoBaHuMe 0-70% EtOAC
B CMeCHM M30OMEPOB T'eKcaHa), 4YTO JaBaJio IIPOMEXYTOUHOE COeIMHeHMEe
(86 w™Mr, 79%) B BMUIe KOPMUHEBOTO IIeHAMeTrocd IMopomka. XKX/MC
paccunT. nJasg Co3HzsN4Og (M+1)*: m/z=493,2. Habmomaemoe: 493,2.
Cranmsda 4: (3R,4R,558)-1-[7- (ageTnysokcu) -3-aMmMHO—-6, 7~
AUTrunpo-SH-1ukjoneHTa [b ] nupugua-4-mun] -3-[ (tpeT-

Oy TOKCUKAPOOHMII) AMUHO | —5 —~MeTUJIIIUIIePpUIMH -4 - 1ujianerar

gt
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o
CMmechb 4-{ (3R, 4R, 58) -4~ (aueTuyiokcu) -3- [ (TpeT-

OYTOKCUKAPOOHWII) aMUHO | —5—MeTUJINIUIlepUOUH—- 1 -1} —3-HUTpo—-6, /-

OUTUOpo—5S5H-UMKJIIONIeHTa [ b] IMpUIVH-/-MjaleTaTa (0,086 T, 0,17
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MMOJIB ), Bomel (0,10 w»i), AcOH (3,0 wiu) u nopomka xejesza (0,200
T, 3,58 MMOJIB) IepeMemMBaJM IPUM KOMHATHOWM TeMIepaType B TeueHUe
3 4. PeaKUMOHHYK CMech paszbaeidiau EtOAcC (10  wI), 3aTeM
buneTpoBaM. OUILTPAT KOHLEHTPUPOBAJM IIPU [IOHWXEHHOM IaBJIEHUN.
K ocrarky mobGaBjasanau EtOAc (20 miI) M BOIHEM pacTBOp NaxCOz (10
MJI) ¥ CMecCh IepeMellMBaJiM IIpM KOMHATHOM TeMIepaType B TeudeHue 30
MUH. OpTraHMUeCcKUM CJIOM OTHOeJIsau, cymmiam Hano NazS0q, 3aTeM
buIbTPOBaIM ¥ KOHIUEHTPUPOBANIM IIPKM IIOHMXEeHHOM IaBJIEHUM, UTO
OaBaJlo MIPOMeXyTouHoe coeluHeHMe (80 mr, 92%) B BUIEe KOPMUHEBOTO
[IeHgmerocsda  I[IOpOollKa. XX/MC  paccuuT. OJIs C23H35N406 (M+H) *:
m/z=463,3. HaGmwomaeMmoe: 463, 3.

Crangmus 5: Tper-6yTuia-{ (3R,4R,5S5) -1-[3-({[6-(2,6-
OUPTopPerHmII) —5—QTOoPHIUPUINMH~2 ~1JI ] KapOOHWUII } aMMHO) — 7 —~TUOPOKCHU—6, 7~
OUruapo-SH-OuKJIONeHTa [b ] nupunmuua—4-uil] -4 -Iruapoxcu—5-

MeTHJIIUIIePUOUH -3 -1l } kapbaMaT
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Cmeck (3R,4R,58)-1-[7-(aueTHUJIOKCK) —3—-aMMUHO—-6, 7—-OUTUOPO—5H-
HMKJoneHTa [ b] mupuaomH—-4-mi] -3- [ (TpeT-0yTOKCUKaAPOOHWII) aMUMHO | —5—
MeTUIINUIIEPUIVH-4-1jaleTaTa (11 MI, 0,024 MMOJIb ) , 6-(2, 6-
nudTopdbeHmI) —5-bTopIUpPpUANH-2-KapOoHOBOW kMcJIOTH (9,0 wMr, 0,036
MMOJIB ) , HATU (33 Mmr, 0,086 mMmoJib), IMOA (0,090 mir) m IOUIISA (23
Mr, 0,18 MMOJIB) TIepeMelMBaJM I[IPM KOMHATHOM TeMIepaType B
TedeHMe 16 u. PeaKUMOHHYK CMech paszbariadaam 1 M NaOH (1,0 miI) m
MeOH (1,0 ™MJI) M CMecCch IIepeMemlMBaJlM IIPM KOMHATHOM TeMIlepaType
eme 1 U, a 3aTeM KOHLUEHTPUPOBAJU IIPU IIOHWXEHHOM IaBJieHuM. llocJie
KOHLEHTPUPOBAHMSA IIPM I[IOHMXEeHHOM IaBJIEHMM BOOHEIM CJIOM TPWXIH
sKCTparvpoRanu HOXM. OOBeOMHEHHEM OPTaHMUeCKUM 3SKCTPaKT CyNIWIN,

@MHprOBaHM 12 KOHLEHTPMPOBAaJIN Inpn IIOHMXEeHHOM OaBJIEHUM, uTo
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OaBaJl0 HeOUMIeHHBMN IIPOOyKT, KOTOpBIIZ OOIIOJIHMTEJIBHO OodMimaJin C

[IOMOIBID  OpenapaTuBHOM  XX/MC (pH=10; npernapaTmMBHas  KOJIOHKA

XBridge™ C18 5 mMmxM OBD", 30x10 MM , 60 MJI/MMH., TpPaIMeHTHOE
SJIOUpoBaHmue cMecamu MeCN um Bonwel, colepxammmyu 0,15% NH40H), uUTo
ImaBaJjio IIPOMEXyTOUHOe COoeIdVHeHMe B BuIe OeClBeTHOM CMOJH. XX/MC
paccunT. miag C3i1HasFsNsOs (M+H)*: m/z=614,3. HaGmomaemoe: 614,2.

Cranmsa 6: N-{4-[ (3R,4R,58) -3-aMuHO -4 -TMAPOKCHU~5~
MeTUIINUIEPUOUH~1 -1l ] =7 -THuOPOKCHU—6 , /- OAuTrmuapo—-5SH-
HurJjoneHTa [b]nupunua-3-uia} -6- (2, 6-1upToppeHns) —S-propaupuamH—2—
xKapOoKCaMmus

CMmechb Tper-0yTui-{ (3R, 4R, 5S5)-1-[3-({[6- (2, 6—nudTopdeHMII) -
5-0TOopIUPUIVH-2-WJI] KapOOHWJI } aMMHO ) — 7 —TMIPOKCU—6, /- OuUIrunpo—-5H-
UMKJIOIeHTa [ b] mupnuinH—-4-1ui1] —4-ITUOPOKCU—5—Me TUIINIUIIe DU OANH- 3~
milkapbamaTta (6 Mr, 0,01 Mmons) m TOY B IOXM (4,0 M; 2,0 M, 8,0
MMOJIb) IepeMellMBaJiM IIPpM KOMHATHOWM TeMlIepaType B TedeHMe 1 U,
[locJyie yonaJleHMd PacTBOPUTEIJS OCTaToOK pazbaBiaganam MeOH (4 wmi) wm
pacTBOpoM NH4OH (0,5 ™) wm ouiasTporalM. OMIBTPaAT OUMmAIM C

IIOMOIBID  [IpenapaTuBHOM  XX/MC (pH=10; npernapaTmMBHas  KOJIOHKA

XBridge™ C18 5 wmxMm OBD", 30x10 ™M, 60 MI/MMUH., TpaIMeHTHOE
2JIOMpoBaHMe cMecamu MeCN um Bonwel, colepxammmyu 0,15% NH40H), uTo
naBajio IOka OMacTepeoMepa LeJIeBOTO COeIMHEeHUA B BuIe OeJbx
IIOPOWKOB.

Inacrepeomep 1. IlepBHM NMK. BpeMmMsa yIepxuBaHusa 1,223 MUH.,
XX/MC paccumT. nOJsa CzeHz7F3Ns03 (M+H)*t: m/z=514,2; HabiogaeMoe:
514,2. 1H aMP (IMCO-ds, 500 MI'nm) &, M.m., 10,47 (1H, c), 9,31
(14, ¢), 8,38 (1H, gm, J=8,5 u 4,0 ITm), 8,20 (1H, Om, J=8,5 mu
8,5 ru), 7,64 (1H, M), 7,29 (2H, nm, J=8,5 un 8,5 T'u), 5,24 (1H,
n, J=5,0 ), 4,84 (1H, ™M), 4,40 (1H, &m, J=4,0 Tu), 3,06 (1H,
M), 2,94 (1H, ™M), 2,85 (2H, ™M), 2,72 (1H, ™M), 2,63 (1H, ™M),
2,58 (1H, ™M), 2,46 (1H, ™M), 2,31 (1H, M), 1,80 (1H, M), 1,49
(14, M), 1,41 (1H, M), 0,71 (3H, =m, J=6,5 Tu).

InacTepeoMmep 2. BTopo¥ NuUK. BpeMmMsa yIepkuBaHusa 1,288 MuH.,
XX/MC paccumT. nOJasa CaeHz7F:3Ns03 (M+H)+t: m/z=514,2. HabmomaeMmoe:
514,2. 1H saMP (IOIMCO-ds, 500 MI'u) &, M.m., 10,49 (1H, c¢), 9,31
(1H, ¢), 8,39 (1H, gm, J=8,5 un 4,0 T'u), 8,21 (1H, gm, J=8,5 mu
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8,5 I'm), 7,65 (1H, ™M), 7,29 (2H, nm, J=8,5 u 8,5 TI'u), 5,24 (1H,
n, J=5,5 TIu), 4,82 (l1H, ™M), 4,39 (1H, &m, J=4,0 Tu), 3,06 (1H,
M), 2,96 (1H, ™M), 2,85 (2H, ™M), 2,72 (1H, M), 2,63 (1H, ™M),
2,59 (1H, ™), 2,48 (1H, ™M), 2,29 (1H, ™M), 1,82 (1H, ™M), 1,48
(14, M), 1,41 (1H, M), 0,71 (3H, m, J=6,5 Tu).

IrnacTepeoMepH COOTBETCTBYIT TR u 7S5  OuacTepeoMepaM
1eJIEBOTO COeOMHEHUS.

[Ipumep 38

3-amMmHO-N-{4-[ (35, 5R) -3-aMMHO-5-MeTUJIIUIIEePUIVNH- 1 -MJI] -2, 3—
oIuruopodypo [2, 3—-b] nupuanH-5-mj}-6- (2, 6-oudTopdeHmJI) —5—

bTopnupUINH-2-KapBoKCaMnI

~
Ny N
/IN =
o
0~S\" © NHy
K cMecu 3-[ (Tper-DyTOKCUKaAPOOHWII) aMUHO | —6— (2, 6—
nudTopdbeHmIT) —5-bTOopPIUPUANH-2-KapOOHOBON KM CJIOTEL (le,1 MT,
0,0437 MMOJIB ) , Tper-0yTui-[ (35, 5R) -1- (b—-ammHO-2, 3-

oIUTUIPodypo [2, 3-b] mupuanH-4-1il) —5-Me TUJINUIIe PUIVH- 3-1JI] KapbaMaTa
(14,0 M, 0,0402 MmoJsis) m HATU (53,1 mr, 0,140 mMoOJIb) »DoOaBJIAIIM
IMOA (1,0 ™), a BaremM JUIISA (70,1 w™MKJ, 0,402 MMOJIBL) .
PeakKlMOHHYI CMeCh IepeMellMBaJlM IIpM KOMHATHOM TeMIepaType B
TeueHre 2 U, a 3aTeM KOHIEHTPUPOBAJM IPU IIOHMWKEHHOM HOaBJIeHUM. K
[IOJIYUEeHHOMY OCTaTKy »nobarjanm IOXM (2,0 wi), nocjie yero ToOYy (2,0
MJI) . CMech IepeMelMVBalM OpM KOMHATHOM TeMmlepaType B TedeHue 30
MMH. , a 13aTeM KOHIEeHTPUPOBAIM IIPpM  [IOHWKEHHOM  HOaBJIeHUM.
[IOJIyYeHHE OCTaTOK OouMmaM C OoMmombil OO-BSXX (kojioHka XBridge™
Cl8, TpaIMeHTHOe DSIJIMPOBaHMe cMecaMu MeCN/BoIa, COOepXallMMHU
0,1% NH4OH, @pM cCKoOpoCcTM NoToka 30 MI/MHMH.), UYUTOOH I[IOJIYUUTL
LIeJIEBOE COeIMHeHMe B BuIe O0eJIoT'O TBepnoro BemecTBa (5,9 wr,
29%) . XX/MC  paccuur. nJis C2sH26F3NgO2 (M+H) *: m/z=499,2;
HabJmomaemoe 499, 2.

[Ipumep 39
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N-{4-[ (35, 5R) -3-aMMHO-5-MeTUInunepuama—-1-mia] -2, 3-
ouruopodypo [2, 3-b]l nupuiomH-5-mj}-6- (2, 6—-gudTopdeHmJI) —5—

bropnuMpnIonH-2-KapBoKCaMnL

F

=
Ny N
AN AF
o |
O™ °N O
K cMecu 6- (2, 6-oudropdeHm) -5-dTopIUPUINH-2-KapBOHOBOM
KM CJIO TH (13,7 w™Mr, 0,0541 wMmoJB), Tper-0OyTumi—[ (35, 5R)-1- (5-

aMUHO—2, 3—ouTrmuapodypo [2, 3-b] mupunuia-4-mi) —-5-Me TUINUIe PUINH— 3~
min] kapbamara (15,92 wmr, 00,0456 wMmoss) m HATU (59,1 wmMmr, 0,155
MMOJIb) pobarjgsgiam JIMOA (1,0 mia), a BaTtem JUIISA (70,1 wki, 0,402
MMOJIb ) . PeaKUMOHHYK CMeChb [lepeMellBaJin npu KOMHATHOM
TeMllepaType B TedeHMe 2 U, a 3aTeM KOHLEHTPpUPORBRaJM IIpU
IIOHMXEeHHOM HOaBJieHMM. K IIOJIydeHHOMY OCTaTKy nmobarjgsiam IOXM (2,0
M), a 3atrem TOY (2,0 wi). CMech IepeMelMBaJIM IIPM KOMHaTHOU
TeMIlepaType B TeueHMe 30 MMH., a 3aTeM KOHLEHTPMPOBAaJIM IIPU
IIOHVWXEHHOM HabJjleHUM. I[IOJIyUeHHEN OCTaTOK ouMllajiYM C I[IoMombil Od-—
BOXX (xoJoHka XBridge™ (C18, TI'palIMeHTHOe DJIOMPOBAHME CMeCIMU
MeCN/Boma, comepxammmu 0,1% NH40H, 1@0pu ckKopocTM TIoToka 30
MJI/MMH.), UYTOOH IOJYYUTL LleJIeBoe COeOMHeHMe B Bume O0eJioTo
TBepIOTO BemecTBa (8,5 Mr, 38%). XX/MC paccumT. njag CzsHasF3Ns5O02
(M+H)*: m/z=484,2; uHabionmaemoe 484,2.

Ipumep 40

5-ammHo-N-{4-[ (3R, 4R, 55) -3-aMmMHO-4-TUIpOoKCU—5—
MEeTWJINUIIEePUOANH-1-1J1] -2, 3—OUImopodypo [2, 3—b] nnpuInH-5-ui}-2-

(2, 6—mudTopdeHm) -1, 3—Tuazoy-4-kapboKcaMmna
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Crammusa 1. TperT-ByTmyii-[ (3R,4R,5S) -4-{ [TpeT~-
Oy Tl (AMMeTIHII) CHuJInMII ] OKCu } —S5~meTuii—-1~- (5-HuTpo-2,3~

Iurnunpodypo [2,3-b]oupuomu—4 —ui) IunepuiuH-3-uja] kapbaMarT

OTBS

*O’

NO,

K cMecu 4-1O0n—5-HUTPO-2, 3—OUTUOPOLYPO [ 2, 3—b] IupunnHa
(110,4 wr, 0,3780 wmoJib) u  TpeT-06yTUii- ( (3R, 4R, 58)-4-{ [ Tper-
Oy T (DMMEe TIJI) CUJIMII] OKCHU } —5—Me TUJIIIUIIEPUOVH-3-1JI) KapbaMaTa (13
Ipumepa 28, cragua 7, 100,0 wmr, 00,2902 wMvosnb) pobBaBiuagaamu ELOH
(2,0 M), a Barem JUIISA (163,8 wMmr, 1,267 MMOJb). PeaKUMOHHYIO
CMechb IepememmuBagu nOpu 100°C B  Teuenume 15 4, a 3aTeM
KOHLUEHTPUPORBAJM IIPpM IIOHWXEHHOM HabkJieHMM. OCTaTOK OuMllaly C
[IOMOIWBID XpoMaToTpaduM Ha CcuInukareje (0-50% EtOAc B cMecHu
M30MEPOBR TI'€eKCaHa), UYTOOH IIOJIyUUTE I[IPOMEXYyTOUHOE COeOMHEeHUe B
BUIEe XeJITOTO TBepmoro BemecTBa (118,2 mr, 80%). XX/MC paccuur.
0Jig C24H41N40OeS1 (M+H)*: m/z=509, 3; HabmomaeMoe 509, 3.

Cranmsa 2. mper-byTuia- ( (3R,4R,55) -1~ (5-ammuuO0-2,3~
aurunpodypo[2,3-b]nupunmua-4-mun) -4-{ [TpeT-

Oy TrUJI (AMMe THUJII) CUIJIMJII ] OKCH } —5 —~Me THJIIHIIePUONH -3 ~1JI) KapbaMmaT



K cMecHu Tper-0yTui-[ (3R, 4R, 5S) -4-{ [ TpeT-
Oy T (OMMe TIJI) CUJIMJI] OKCU } —5-MeTuJi-1 - (5—-HuTpOo-2, 3—
OIUTUOPOOYpPO [2, 3—b] mupUIMH-4-1J1) IUIlepUIVH-3 -1l ] KapBaMaTa (73,4
mr, 0,144 w™MmoJIB), moOpomka xejgesza (89,0 wMr, 1,59 wMmoab) m
xJjopmuna ammoHusa (151,4 wmr, 2,830 wMMmonb) pobariasim EtOH (2,0

M), a 3arem Bomy (0,50 mmu, 28 wMmMoabk). CMeChb IIepeMellMBaJiM IIPpU

80°C B Teuenme 1 u. PeaKLUMOHHYID CMEeCh OQMILTPOBAJM Uepes CJION
IMaTOMOBOM 3eMiIM. CJIOM IMaTOMOBOM 3eMIM 53JoupoBasiM 10% BOOHBEM
pacTBOopoM K3POs (20 wiu) wm EtOAc (20 wi) . OpraHMUecKUE CJIOU
[IPOMBIBAJIM HACHIEHHEIM BOJIHEIM PaCTBOPOM XJiopuIa HaTpusa (20 wia),
cymmiar Hano Naz504 M  KOHLUEHTPUMPOBAaJM, UYUTO »DaBaJIO HeOUMIeHHOe
IIPOMEXYTOUHOE COeIVHeHNne (67,8 MI') . HeouMmeHHEIM NIPOOYyKT
MCIIOJIb30BaJIM HEINOCPEeNCTBEHHO MOJA CJelyllel CcTaIuM peakuuu 0e3
IOIMOJIHUTEJILHOM OuMCTKM. XX/MC paccumT. miasg CaHasN204Si1  (M+H) *:
m/z=479, 3; HabiomaeMoe 479, 3.

Cranmusa 3. mper-ByTuia-[4-({[4-((3R,4R,55) -3~-[ (TpeT~-
byTokKCcurapboOHMII) aMuHO | —4—{ [ TpeT -0y Tl (AuMe TiuiI) CUIniI] OKCHu } =5 -
MeTuanunepunua-1-min) -2 ,3-gurunpodypo [ 2, 3-b ] nupunmua-5-

nj]aMmuHO }kapboHMi) -2- (2, 6-aupropperHns) -1 ,3-tuazsoa—-5-ui] kapbamaT

OTBS
BocHNf'j/ Fp
— F
N Ny
o O  NHBoc

N

K CMecCHu Tper-0OyTuii—- ( (3R, 4R, 55)-1- (5-ammHO0-2, 3—
ourunpodypo [2, 3-b]nupunuua-4-wmi) -4-{ [ tper-

Oy T ( OMMEe TIJI) CUJIMII] OKCHU } —5—MeTUJINIUIIepUOUH- 3-1JI) Kap®aMaTa (67,8
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MI', 0,142 MMOJIb ) , 5-[ (Tper-0DyTOKCUKaAPOOHWII) aMUHO | —2— (2, 6—
nudTopdenms) -1, 3-Trazoj-4-Kap®oHOBOM KMCJOTH (65,4 w™mr, 0,184
MMOJIB) M HATU (168,1 mr, 00,4421 mMoJip) mo®aBjasainm IMOA (2,0 wi),
a 3BaTem JIUIISA (144,5 w1, 1,118 wmMmoJib) . PeaKLMOHHYIDO CMechb
IIepeMellMBaJM IIPY KOMHATHOM TeMIlepaType B TeueHMe 3 4, a 3aTeM
KOHLEHTPUPOBAJIM IIPpM I[IOHWXEHHOM »OakJieHMM. OCTaTOK OouMmajn C
IIOMOImEBID XpoMaTorpadum Ha cujmukarejge (0-50% EtOAc B cMecHu
M30MEPOR TI'eKCaHa), UYTOOH IIOJIyUMUTE IIPOMEXYTOUHOE COeIOMHEHUE B
BUIOEe KOPMUHEBOT'O TBEPIOTO BellecTBa (29,2 wMr, 25%) . XX/MC
paccunT. n0Jg CigHssFoNeO7SSi (M+H)*: m/z=817,4; Habiomaemoe 817, 3.
Cranmus 4. 5-AvmHO-N-{4-[ (3R,4R,55) -3-amuHO-4-TruapoKcu—5-
MeTuanunepuamuH-1-mnn] -2 ,3-aurugpodypo (2, 3-b]nupuimH-5-ua} -2-
(2, 6-nuprTopperni) -1 ,3-Ttuazoji-4-xapboxKcaMu
K pacTBoOpY Tper-0yTui-[4- ({ [4-( (3R, 4R, 55)-3-[ (TpeT-
Oy TOKCUKapOOHWMII) aMrHO | —4—{ [ TpeT—-0yTIJI ( AMMe TWJI) CMJIMJI] OKCU } —5—
MeTWJINMUIIEPUOANH-1-1JI) =2, 3—OUInnpodypo [ 2, 3—-b] nnpnuima—5-
WJI] aMUHO } KapOoHWII) —2—- (2, 6—nudTopdeHm) -1, 3—Traz3oji—-5-
] kapbamarta (29,2 Mmr, 00,0357 mMmosie) B MeCN (2,0 mi) noSaBJiidimu

1,7 M pacTBOp TIeKCadTOPKPEMHMeBOM KMCJOTH B BOHme (0,5 My, 0,8

MMOJIL) . CMmechb HepeMemyBajau Opu 50°C B Teuenue 2 u. Ilocye
OXJIaXIOEeHUI oo KOMHaTHOM TeMIIepaTypPE. PEeaKLMOHHYI CMeChb
HeVTpamuzsoBaau 14,8 M pactBopoM NH4OH B BOme (300 w™rJ, 4,44
MMOJIB) M ouMmaJM C [nomombio O0-BOXX (koJjsioHKa XBridge™ C18,
TpalleHTHOe BSJIoMpoBaHMe cMecaMu MeCN/Bopma, conmepxamyvu 0,19
NH4OH, nOpM CKOpOCTM IMoToka 30 MI/MMH.), UTOOH IIOJYUMTL IllejIeBoe
coeIMHeHMe B BuUIe 0eJIoTO TBepHmoTo BemecTBa (6,0 M, 33%). XX/MC
paccunT. nOJasg Co3HzsF2NeO3S (M+H)*: m/z=503,2; Habmomaemoe 503, 2.

Ipumep 41

N-{4-[1(3R,4R,58)-3-aMMHO-4-TUIOPOKCHU—5—Me TUJINUIEPUINH—1—
il -2, 3-guruapodypo [2, 3-b] nupuanH-5-m1j}-6- (2, 6—-oudTopdeHMII) —5-

bropnupuInH-2-KapboKCaMnI
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Crammusa 1. TpeT-ByTmii-{ (3R,4R,5S) -4-{ [TpeT~-
Oy T (AuMeTnI1) cusinii] okcu}-1-[5-({[6- (2 ,6-audprTopdpermns) -5-
oTopnuUpUAMH-2~-1J] KapBOOHMII } aMHHO) =2 , 3-Auruapodypo [ 2 ,3-b ] nupuame—

4-nn] -5-Mmerunnunepunmue-3-uij}xapbamMaT

OTBS
BocHN ~
1080 e:
F
N H N
2 N Z
O \N O
K cMecu 6- (2, 6-oudropdeHmI) -5-pTopIUPUINH—-2-KapOOHOBON

kucJjgoTel (13,3 wMr, 00,0525 wMmMmogsis), Tper—-OyTumi-|[ (3R,4R,55)-1-(5-
aMMHO—2, 3—-ourmuapodypo [2, 3-b]l nupuauua-4-wun) —-4-{ [ TpeT-
Oy TIJI (OMMe TWUJII) CUJIWUII] OKCHU } — 5—Me TUJINUIIepUuInH-3-1jl] kKapBaMaTta (16,7
M, 0,0349 MmoJss) m HATU (46,2 wmr, 0,122 MvmoJb) no®aBiasiam IMOA
(2,0 Mi), a zarem JIUIISA (70,0 wMrj, 0,402 MMOJB). PeaKIMOHHVYIO
CMecChb TIIepeMemMBaJM IIPpM KOMHATHOM TeMIepaType B TeueHMe 3 4, a
3aTeM KOHLEHTPUPOBAJM IIPM IIOHMWXeHHOM »OabJleHMM. OCTaTOK OUMIaJIU
C TIOMOmBK XpoMaToTrpadum Ha cuJmkarejse (0-100% EtOAc B cMecwu
M30MEPOB TI'eKCaHa), UYTOOH IIOJIydUTE I[IPOMEXYyTOUHOE COeOUMHEeHUe B
BYIOEe KOPMUYHEBOTO TBepIOoTO BemecTBa (24,9 wMr). XX/MC paccumt.
0Jig C3eH47F3NsOsS1i (M+H)*: m/z=714,3; nabiownaemoe 714,3.

Cranmsda 2. N-{4-[ (3R,4R,55) -3-aMuHO -4 -TMOPOKCHU~5~
MeTuanunepuamnH-1-mun] -2, 3-auruapodypo (2, 3-b]nupuama—-5-ma} —6-
(2, 6-nudprTopdpeHnsi) -5-propnupunma-2-xKapboKcaMil]

K pacTBoOpy Tper-0yTuii—{ (3R, 4R, 55) -4-{ [ TpeT-

Oy T (DMMEeTIJII) CUJIMJI] OKCU }—1—-[5-({ [6—- (2, 6—nudTopdbeHwnsr) —5-
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bTopIMPUIONH-2-WJI] KapOOHWII } aMUHO ) =2, 3—OUTUIPOodbypo [2, 3—-b] IupuInH-
4d-yi1] —5-MeTUIINUIepUINH-3-1il } Kapbamara (24,9 mr, 0,0349 MMOJIBE) B
MeCN (2,0 w™u) gpobGaeaaau 1,7 M pacTeop TekcadToOpKpeMHUEeBOM

KMCJIOTEL B Bome (200 wmxi, 0,340 MMmoJsib) . CMecChb IepeMellMBajiM I[IPpU

50°C B TeueHme 2 u. Ilocyle OXJaXOeHMS OO KOMHATHOM TeMIIepaTypH
PeaklLMOHHYI CMecChb HeMTpajns3oBaiu 14,8 M pactBopoM NH4OH B BOne
(200 wMkJI, 2,96 MMOJIB) M ouMmaJ M C »noMombio OO-BOXX (KOJIOHKA
XBridge™ (C18, TpadeHTHOe DIIIOVPOBaHNeE cmecsaMu  MeCN/Boma,
comepxammumMm 0,1% NH4OH, npm ckopocTM noroka 30 MI/MMH.), UTOOH
[IOJIyUUTE lLieJleBOoe COeOMHeHMe B BuIe OeJIoTO TBepOoT'0 BelleCcTBa
(2,8 Mr, 16%). XX/MC paccumuT. miad CzsHzsF3Ns03 (M+H)*: m/z=500,2;
Habmmomaemoe 500, 1.

Ipumep 42

5-aMmHO-N-{4-[ (35, 5R) -3-aMrHO-5- (TPUOTOPMETUII) MIUIIEPUINH—1—
wil] -2, 3-gurunpodypo [2, 3-b]lnupunmH-5-uiun}-2- (2, 6-gudTopdeHNII) —

1, 3-tTnazsoy-4-xkapbokcamMmn

Crammusa 1. TpeT-ByTmyi-[ (35,5R) -1- (5-HUTPO-2 ,3~

Aurunpodypo[2,3-b]oupunmua-4-muj) —-5- (TpudTopMe TiJl) MUIEePUIUH 3~

uiaj]kapbaMar
BocHNUCFg
N
@ NO,
&~
O™ °N
K cMecu 4-1O0O—5-HUTPO-2, 3—OUTUIPOLYPO [ 2, 3—b] IupunnHa
(238, 2 MI, 00,8157 MMOJIb ) u Tper-0yTmii— ( (35, 5R) -5-

(TpUdTOPMETUII) IUIIEPUOUH-3-1JI) KapBaMaTa (MolBridge, 203,9 wr,
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0,7600 mMoJws) pmobdarjgsainyu EtOH (3,0 mia), a zarem JUIISA (539,5 wmT,

4,174 wmoJb) . CMmech TIepeMmemupanu npu 120°C B TeueHme 18 u.
[lIocsie oxJlaXxmeHMsa JTO KOMHATHOM TeMIepaTypH PeakKLUMOHHYK CMeCh
KOHLEHTPUPOBAJM [IpM I[OHMXEeHHOM HIaBJeHMM. OCTaTOK ouullaju C
IIOMOIEBID XpoMaToTpadmum Ha cuiaukarese (0-50% EtOAc B cMecu
M30MEPOB TeKCaHa), 4YTOOH I[IOJYUYMUTE I[IPOMEXyTOUHOe COeOMHEHNE B
BUIE XeJITOTO TBepmor'o BemecTBa (227,1 mMr, 69%). XX/MC paccumur.
0Jig Ci1gH24F3N40s (M+H)*: m/z=433,2; Habmomaemoe 433,2.

Crammusa 2. TpeT-ByTuyi-[ (35,5R) -1- (5-ammuuo-2,3~

Ourunpo@ypo[2,3-b]oupunmua-4-muj) —-5- (TpudTopMe Tijl) IUIePUIUH 3~

uiaj]rkapbamar
BOCHNUCF:&;
N
. | NH,
O \N
K cMecu Tper-0yTuii—[ (35, 5R) -1- (5—-HUTPO—-2, 3-—

oUIMOpodypo [2, 3-b] nupnouua-4-mi) -5— (TpudToOpMe TIII ) IUIIePUOANH- 3—

il kapbamara (227,1 wmr, 0,5252 wMMOJIB), IIOpollka XxeJjeza (289,06
mMr, 5,186 wMMoJb) UM xJjJgopuaa amMmMoHusa (462,4 wMmMr, 8,644 MMOJIB)
nobarjaanamu EtOH (5,0 ™), a 3aTeM BoOoy (2,5 w™ia). CwMmechb
nepememuBanau npu 80°C B Teuenme 1 u. PeaKIMOHHYI CMeChb
bunbTpoOBaNIM Uepes CJOM OMaTOMOBOM 3emiau. CJOV OMAaTOMOBOM 3eMJIM
sionpoBain 10% BomHEIM pacTBOpoM Ki3POs (50 M) m EtOAc (50 i) .

OTneJleHHBEM OpPaHMT{eCKI/HZ cJion IIPOMEIB aJIr HaChIIIe HHBEIM BOIHBIM

pacTBOPOM  XJIOpMIa HaTpusid (50  wd), cymmiam Han NazS0s4 u
KOHILIEHTPUPOBAJIH, UTo oaBaJlo HeouuneHHOe [IPOMEXYTOUHOE
coegmMHeHne (211, 5 MT') . HeouumeHHBD IpOOyKT VCIIOJIE 30BaJIn

HeIOCPeNCTBEHHO IJIS CcJelylllell cTamuy peakuuy 0e3 LOOINOJIHUTEJEHON
ouMCcTKM. XX/MC paccumT. n0Jsg CigHoeF3N1iOz  (M+H)*: m/z=403,2;
Habsmomaemoe 403, 2.

Cranmsa 3. S5-AvmHO-N-{4-[ (35 ,5R) -3-aMmuHO-5~
(TpHudTOpPMETIII) IHIIepUAMH-1 1] -2 ,3-gurunpodypo[2,3-b ] oupunmua-5-

uin}p-2-(2,6-gupropdperHmi) -1 ,3-rruazoji-4-xKkapboxcaMiz
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K cMecu 5-[ (Tper-0DyTOKCUKaAPOOHWII) aMUHO | —2— (2, 6—
nubTopdenms) -1, 3-Tnazoj-4-Kap®oHOBOM KMcCJOTH (58,2 wmr, 0,163
MMOJIBb ) , Tper-0yTuii— [ (35, 5R) -1- (b—amMmHO-2, 3—gurnunpodypo [2, 3—
bl oupunuua-4-mi) —-5- (TpudTOPMEe TUIT) IUIIEPUOVH-3-1JI] KapbaMaTa (55,3
M, 0,137 MmmoJir) m HATU (180,9 mMr, 0,4758 mMMoJik) moOaBisiam IMOA
(2,0 M), a Barem JJUIISA (162,2 wMmr, 1,255 MmoJb). PeaKUMOHHYIO
CMecChb IepeMemMBaJM IIpY KOMHATHOM TeMIepaType B TeueHMe 3 U, a
3aTeM KOHUEeHTPUPOBAaJM IMIPpM I[IOHMXEeHHOM »OaBJieHuM. K T[IOJIyUueHHOMY
ocTaTky mpobamiagam IOXM (2,0 wMia), a zBareM Toy (2,0 wMia). Cwmechb
IepeMelMBalIM IIPM KOMHATHOM TeMlepaType B TeueHue 30 MMH., a
3aTeM KOHUEHTPMPOBAJM I[IpM IIOHWKEHHOM HOaBJIeHUMM. IlOJIyUdeHHHMN
OCTaTOK ouMmanau C nomombid OO-B3XX  (kojioHka XBridge™ (C18,
TpaIleHTHOe BSJIoMpoBaHMe cMecsaMu MeCN/Bonma, conepxamyvu 0,19
NH,OH, nOpM CKOpOoCTM NoToka 30 MI/MMH.), UYUTOOH IIOJYUMTHL IleJIeBoe
coeIMHeHMe B BuUIe 0eJIoTO TBepmoTo BemecTBa (9,7 Mr, 13%). XX/MC
paccunT. nOJag Co3H22FsNe02S (M+H)™: m/z=541,1; uHabmomaemoe 541,1.

Ipumep 43

N-{4-1(35,5R) -3-aMMHO—-5- (TpUOTOPME TUJI) IUIIEPUIVNH~ 1 ~WJI] -2, 3—
oIUIuopodypo [2, 3-b] nupuiouu-5-mj}-6- (2, 6—-gudrTopdeHmJI) —5-—

bropnnpnomnH-2-KapBoKCaMmL

N g N F
~N &
O \Nl O
K cMecu 6- (2, 6-oudrTopdeHm1) -5-dTOopPIUPUINH—-2-KapBOHOBOM
kucJoTe (38,7 M, 0,153 MmMmonb), Tper-OyTmia-[(3S,5R)-1-(5-amMmHO-

2, 3—ourunpodypo [2, 3-b]lnupuaneE—-4-wmi) —5- (TpudTOopME TIJI ) IUIIEePUOVH—

3-mn]kapbamara (51,4 mr, 0,128 mMmonws) m HATU (178,7 mr, 00,4700
MMOJIB ) @mo®aBjasaiam IMOA (2,0 miI), a s3aTeMm IOUIISA (159,55 mMmr, 1,234
MMOJIb ) . PeaKUMOHHYK CMeChb [lepeMellBaJin pu KOMHATHOM
TeMllepaType B TedeHMe 3 UY, a 3aTeM KOHLEHTPpUPOBaJM IIpU
[IOHIMXEHHOM HOaBJieHUMM. K IIOJIydeHHOMY OCTaTKy nobarjgsiam IOXM (2,0

M), a 3arem TOY (2,0 ™). CMech I[IepeMemMBaJM IIPpU KOMHATHOM
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TeMIlepaType B TedeHue 30 MMH., a 3aTeM KOHUEHTPUPOBAJIU IIpU
IIOHVKEHHOM HaBJjieHUM. I[IOJIyUeHHEM OCTaTOK OouMllajiM C I[IoMombl Od-—
BOXX (xoJioHka XBridge™ C18, TpalMeHTHOe BJIOUPOBaHME CMeCsaMA
MeCN/BOIAa, comepxammumm  0,1% NH4OH, npm ckopocTu TInoToka 30
MJI/MMH.), UTOOH IOJYYUMTEL lleJleBOe COoeIMHeHVe B Bumge O0eJioTo
TBepOoro BemecTBa (13,5 Mmr, 20%). XX/MC paccumT. njs CzsHz2FeNsO2
(M+H)*: m/z=538,2; HabiomaeMmoe 538,2.

Mpumep 44

5-amMmHO-N-{4-[ (35, 5R) -3-aMmrHO-5- (TpUITOPMETUII) MIUIIEPUAVNH—1—
W] —7-TUOPOKCU—6, /T-IUTUIPO—SH-UMKJIONeHTa [ b] IMPUIOMH-3-UJI} —2—

(2, 6—oudTopdeHms) -1, 3—Tuazoy-4-kapboKcaMmna

H2N CF3F

N" y N=
T

=z NH
N O 2
HO

Crammusa 1. Tper-ByTuyi-[ (35,5R) -1- (3-HuTPO-6, 7-Onurunpo-5S5H-

IIMKJIONEHTA [b ] nupunmua-4-muj) —5— (Tpu@TopMe TiJI) IUMIEPUIUH~ 3~

nia]xkapbamar
BOdﬂNA[?TI‘CFS
N
N NO,
%
N
K cCMeCcHu 4-XJIOp—3—HUTPO—6, /T-ouTmunpo—5H-

HMKJoneHTa [ b] mmpuomHa (144,2 wMr, 0,7260 MMOJIB) M TpeT—-O0yTWUII-
((3S,5R) -5- (TpUdTOPMETWII) MIUIIEPUONH-3-1JI) KapbaMaTa (MolBridge,
179,9 wMmr, 00,6706 wMmMmoOJIb) pmobarjaganm 1-06yTadHos (3,0 M), a 3areMm
OWIIDA  (493,7 wMr, 3,820 MMmoJsb). CMech HepeMemmBaiaM nopu 150°C B

TedeHNe © q. llocae OXJIaXIOeHNA o KOMHaTHOM TeMIIepaTyPEr
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PeakKlMOHHYK CMeChb KOHIEHTPUPOBAaJM I[IPU IIOHMXEHHOM IOaBJIeHUM.
OcTaTok ouMmaJgM C IIOMOWBK XpoMaTorpadum Ha cuaukareje (0-50%
EtOAC B CMeCHM M3OMEPOB TI'eKcaHa), 4YTOOH IIOJYUUTH IIPOMEXYTOUHOE
CoelMHEeHVe B BuIOe OJeIHO—XeJITOI'O TBepHoro BemecTBa (179,22 wr,
62%) . XX/MC  paccuur. ojag  Ci9H26F3N404 (M+H) +: m/z=431,2;
Habomaemoe 431, 2.

Cranmusa 2. Tper-bByTuia-{[ (35,5R) -1~ (3-aurpo-1-okcuno-6,7-
Inrnapo-SH-1nukjgoneHTa [b ] nupunmua—-4-muia) -5-

(TpHudTOPMETIMII) IUIIEPUOMH -3 ~1JI ] KapbaMaT

BocHN UCF:}

NO,

®O‘Z@_ Ve

K cMecu Tper-0yTuii— [ (35, 5R) -1- (3—-HUTPO—-6, 7T-OUTMUOPO—5H-
LUMKJIOIeHTa [ b] mupnuinHa—-4-1ui1) —5- (TpudTOpMe TUII) IUIIEPUIVH— 3~
] kapbamara (179,2 Mmr, 0,4163 mMmosb) m mCPBA (210,6 mr, 0,9397
MMOJIb) mofaBiaanm OXM (2,00 wmi) . PeaKUMOHHYI CMEChH IIepeMelMBan
IpY KOMHATHOM TeMepaType B TeueHMe 13 u. CMmech paszbaBiasiau OXM
(30 M), mpoMeIBaJIM 1 M BOOHEIM pacTBOopoM NaOH. OTmelleHHB BOIHBI
cJioM »BrceTparupoBasm IOXM (3x30 ™). OObeIMHEHHBe OpTaHuuYecKue
CJIOM IIPOMBEIBAJIM HACHIIEHHHM BOIOHHM pPacTBOPOM xJiopuna HaTpusa (100
MII) , cymmiy  Han NaxS04 M KOHUEHTPHMpOBaJiM IIPpUM  IIOHMXKXEHHOM
DaBJIeHUM . [IOJIYUeHHHM OCTAaTOK OUMImaJM C IIOMOIBI XpoMaToTrpadum Ha

cuImMrarese (0-30% MeOH B [IXM), UTO OaBaJio IIPOMEeXyTOUHOe

X

coegmMHeHne (114,77 w™Mr, 62%). XEX/MC paccumT. O3 CisHzeF3N4Os
(M+H)*: m/z=447,2; uHabionaemoe 447,2.

Cranmus 3. 4-[(35,5R) -3-[ (TperT-ByTOKCUKaAPOOHMII) aMHUHO | =5~
(TpHudTOPMETIII) IHIIEePUAMH—1 ~1Jl ] -3 -HuTpOo—6, 7—OAUTrnapo—5SH-

IuKJIOIeHTAa [ b ] nupuamue-7-njaanerar
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BocHN »CF 3

2

_~NO,

ya
N/

AcO

K Tper-0yTmii- [ (35, 5R) -1- (3-HUTPpO-1-0KCHUIOO-6, /T-ourmuonpo—-5SH-
UMKJIONIeHTa [ b] mupuamH—-4-1mi) —5- (TpudTopMe TIUJII) IUIIEPUOMH— 3~
min] kapbamaty (114,7 wMmr, 0,2569 MmoJsib) poGaejagaiam Ac20 (2,0 i,
21 MMOJIb) . PeakKUMOHHYH CMeCh HarpeBaau npu 90°C B TeueHume 1 u.
ITocJsie oOxXJaxmeHMs IO KOMHATHOWM TeMIepaTypH pPeakKLUMOHHYK CMecCh

KOHLUEHTPUPOBAJM IIPM IIOHMXEHHOM HaBJIeHMM. OCcTaTok pasbaBiaiam IXM

Y BHUIMBAJIM B  HACHmEHHEM BOOHEI pacTBoOp NazCO: mnpu  0°C.
OTHeJIeHHHM BOIHBIM CJIOM IOONOJHUTEJBEHO BKCcTparupoBaan IOXM (3
paza). OObeOMHeHHHE OplaHUYeCKMe CJIOM IIPOMEEAJIM HaCHIEeHHEM
BOIOHEM pPacTBeOpPOM XJiopuna HaTpuU4, CYUWNIIN Han Na2S04 7
KOHLEHTPUPOBAJIM IIpM I[IOHWXeHHOM IJaBJjieHuM. I[IOJIydeHHEM OCTaToOK
ouunmaJM C I[IOMOUBI XpoMaTorpadmum Ha cumkarese (0-100% EtOAc B
CMeCH M30MepOB I'eKCaHa), UYTO OaBajio [IPOMEXyTOUHOEe COeOMHEHME B
BUIOE KOPMUHEBOTIO IIeHAmMEeIoCHd TBEepPHOI'o BemecTBa (92,3 wMmr, 74%).
XX/MC paccuuT. maa CziHzsF3NaOs (M+H)*: m/z=489,2; HabgomaeMoe
489,2.

Crammusa 4. 3-AmmHO-4-[ (35,5R) -3-[ (TpET~
ByToKCHUKapOOHMII) aMMHO | —5— (TpudTopMe TiI) nunepuimna—1-mua] -6 ,7-

Iurnnpo-SH-1ukjoneHTa [b ] nupuomuua-7-uaanerar

BOCF”QQT:”i]‘(HZS

NH,

N
S
-~

N

AcO

K cMecu 4-1(35,5R)-3-[ (TpeT-6yTOKCHUKaAPOOHWII) aM/HO ] —5—

(TpudTOPMETUII) IUNEPUIMH—1-UJI] -3 -HUTPO-6, /T-OUTnIpo—5SH-
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LUMKJIOTIeHTa [ b] IMpUIOMH-7-MJlalleTaTa (92,3 w1, 0,189 MMOJIB) u
mopomka xejeszsa (295,6 M1, 5,293 MmMmogss) mobGamissaiu AcOH (2,0 i) .
CMech IepeMellMBajlM IIPM KOMHATHOM TeMIlepaType B TeueHMe 3 U,
PeakKUMOHHYI CMecCb pasbaeaanu ELOAc, (UIbLTpoORaIM UYepes3s CJou
OMaTOMOBOM 3eMJIN (2IIIOMPOBAJIN EtOAC) . dunbTPaT IIPOMEIBAJIU
HaCHIIEHHEIM BOIOHEMM pacTeopoM Na2COs, cymmiam Han NazS0s4 mu
KOHLeHTPUPOBAJMN, uTo oaepajio HeOouMIleHHOE [IPOMEXY TOUHOE
coeIMHeHMe B BUIEe TeMHOT'O IIOJIYTBepOoI'o BemecTBa (86,6 wMr).
HeouumeHHEM NPOOYKT MCIIOJL30BaJIM HEelOCPeNCTBEeHHO IJid CcJenylmen
crTamuM peakumy ©0e3 IOOMNOJHUTEJLHOM ouucTkr. XX/MC paccumuT. OJIs
C21H30F3N4O4 (M+H)*: m/z=459,2; HabmomaeMoe 459,2.

Crammusa 5. 3-({[5-[ (Tper-ByTOoKCUKAPOOHMII) aMHHO ] —2— (2, 6~—
auproppermsi) -1 ,3-rtuazosn-4-uia]xapboHusi}amMmuuao) —4-[ (35,5R) -3~
[ (TpeT-ByTOoKCHUKAPOOHMII) aMHUHO | =5 — (TpudTOopMEe THII) MMIePUAUH—1 ~1i1] -

6,7 -ourunpo-5SH-1iukjoneHTa [b]nupuomea-7-nuaaierar

BocHN CFsF
Ny NE F
| N N\W/Lﬁ(
N/ 9) NHBoc
AcO
K cMecHu 3-aMmmHO-4-[ (385, 5R) -3-[ (TpeT-

OYTOKCHUKAPOOHWII) aMUHO ] —5— (TpUdTOpMe TWUJI) IUllepuona—1-mi] -6, 7—

INnTruopo-5SH-uUMKJIONeHTa [ b] IMpuonH-"7-mjalueTaT (86, 06 MT, 0,189
MMOJIb ) , 5-[ (TperT-0yTOKCUKaAPOOHUII) aMUHO ] —2- (2, 6—-audpTopdbeHMII) —
1, 3-Tuazsojn-4-kapboHoBo¥ kucJoTe (89,5 mMr, 0,251 Mvmosb) m HATU
(221,8 Mr, 00,5833 mMmoJsis) pofarjgiam JIMOA (2,0 M), a 3aTem JIUIISA

(14,3 wMr, 1,271 w™MMOJB). PeaKIMOHHYK CMECH I[I€peMelMBalIM IIPU

45°C B mTeuenme 14 U, a 3BaTeM KOHIUEHTPUPOBAJM IIPU IIOHWKEHHOM
DaBJIeHUM . [IOJIyUeHHHM OCTAaTOK OuMImaJM C IIOMOIBK XpoMaToTrpadum Ha
cumkarejse (0-100% EtOAC B CMeCHM M30OMEPOB TI'€KCaHa), 4YTO JaBaJio
[IPOMEeXYTOUHOEe COeIMHEHMEe B BMIe TeMHOI'O IIOJIyTBepOOoI'O BelleCTBa
(110,3 wMT, 73%) . XX/MC paccumuT. oy CszeHa2FsNgO7S (M+H) *:
m/z=797,3; HabiwomaeMoe 797, 3.

Cranmsa 6. S-AMmmuHO-N-{4-[ (35 ,5R) -3-aMmuHO-5~-
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(TpHUQTOPMETIUII) IUIIEPUANMH~]1 ~1JI ] =7 —~THOPOKCHU—6, 7/ —OAUTrnuapo—5SH-

HurJoneHTa [b]oupunmuea-3-uia} -2- (2, 6-audpropdperHns) -1 ,3-Tmuasoja—4-

xapbokcaMus
K pacTBoOpyY 3=-({[5- [ (TpeT-ByTOKCUKaAPOOHWJI) aMMUHO | —2— (2, 6—
oudbTopdbenns) -1, 3—-Traz3oJ—-4-mi] KapOoHui}ammuHo) —4-[ (35, 5R) -3-

[ (TPeT-ByTOKCUKAPOOHMII) aMUHO | —5— (TpudTOopMe TIUl) NUllepuanH—1-nj] -
6, 7T-oIurngpo-5H-LUMKJIONeHTa [ b] IMPUIMH-7-MjlalleTaTa (110, 3 MT,
0,1384 mmvoss) B TI'® (1,0 ™Mi) mobBaBiasiam 1,0 M pactBop NaOH B
Bome (1,00 mia, 1,00 MmMoJIL), a 3aTemM MeOH (2,0 miI). PeaKUMOHHYIO
CMecChb TIepeMemlMBaJM IIPpM KOMHATHOM TeMIepaType B TedueHue 1 4, a
3aTeM KOHLUEHTPUPOBAaJIM I[IPM IIOHWMXEHHOM JOaBJieHUM. K IIOJIydeHHOMY
ocTaTky mobamjagam IOXM (2,0 wMia), a BzBareM Toy (2,0 wMia). Cmechb
IepeMellMBalM IIPM KOMHATHOM TeMlepaType B TeueHue 30 MMH., a
3aTeM KOHIUEHTPUPOBAJM [IpM IIOHWKEHHOM HOaBJIeHUM. IlOJIydeHHHMN
OCTaTOK ouMmanau ¢ nomombid OO-B3XX  (kojioHka XBridge™ (C18,
TpalleHTHOe BSJIoMpoBaHMe cMecsaMu MeCN/Boma, conepxamyvu 0,1%
NH4OH, 1@pu ckKopocTM mnoToka 30 MJI/MMH.), UYUTOOH MOJYYMUTL o0a
IoMacTepeoMepa LeJIeBOT'O COeIMHEeHUA B BuUIe OeJIEIX TBEPHEX BeEIeCTB
(9,3 Mr xaxmoro, obmmyi BHXOOD 24%).

InacrepeoMep 1. IlepBElM OMK. BpeMsa ynepxuBaHuga 2,044 wmuH.,
XX/MC paccuuT. njasa Cz4H24FsNeO2S (M+H)*: m/z=555,2; HabgomaeMoe
555,0.

Inacrepeomep 2. BTopol nuk. BpemMsa yIepixuBaHusa 2,163 MUH.,
XX/MC paccumT. nOJsa C24H24FsNeO2S (M+H)*: m/z=555,2; HabiomaeMoe
555,0.

IrnacTepeoMepH COOTBETCTBYIOT TR u 7S5 IOMacTepeoMepam
LIeJIEBOTO COEeOMHEHUA.

Mpumep 45

N-{4-1(35,5R) -3-aMMHO-5-MeTUJINMUNIEPUOINH-1-1JI] - /- TUOIPOKCHU~—

6, T-Inrnapo-5SH-UUKJIONeHTa [ b] TMPUIVNH-3-MJI}—6— (2, 6—nudTopdeHMII) —

S5-¢pTopIMpUIVH-2-KapBoKCaMMI



222

< F

N"y N7
l\N\
< 0
N
HO
Cranmg 1. Tper-bByTuia-[ (35,5R) -5-meTtun-1- (3-HUTPO-6, 7~

Ouruapo-5. H-uurjoneHra [b ] nupunmH—4 —1j1) IunepunmuH-3 -y ] kapbaMarT

XY

Q
+
| \ N ‘O_
-

CMmechb 4-XJIOP—3—HUTPO—-6, /T-IUrnapo-5SH-UMUKJIIONIeHTa [ b] InpuInHa

Z

Z

(19,4 mr, 0,10 mmoJsip), Tper-0yTui-|[(3S,5R)-5-MeTUINUIEPUOUH-3—
il kapbamara (22,0 wmr, 0,10 mMvoJsb) ¥ TpusTuIammHa (40,9 MK,
0,29 MMOJIB) B M30HOPONMIIOBOM chupTe (0,224 M) HepeMellMBaJM IIPU
100°C B Teuenme 40 MMH. PeaKIMOHHYID CMeCh KOHIEHTPUPOBAJM IO
BakKyyMOM M OCTAaTOK OUMIMaJM C TIOMOIBI KOJIOHOUHOM XpoMaToTpadun
Ha cuiIukareje, MCHOJIb3ysa ob0opynoBaHue CombiFlash® (0-50% EtOAc
B CMeCHM M30MepOB I'€KCaHa), UYTO »0aBaJio IIPOMEXYTOUHOEe COeIMHEeHUE
B BUIe OJIeOHO—XeJITOTO Iopomka (36,8 wMr, 100%). XX/MC paccuur.
01 Ci1oH20N4O4 (M+H)*: m/z=377,1. HaGmaowpmaemoe: 377,1.

Cranmns 2: Tper-6yTuii-[ (3S,5R)-5-meTnn-1- (3-Hurtpo—-1-0KCHUIO—
6,7 -ournnpo-SH-1iukjoneHTa [ b ] IupuamnH—4—1j) IMIepuimna—3 -

uiaj]kapbaMar
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K pacTBOpPY Tper-0yTui-[ (35, 5R) -b-meTun-1- (3-HUTPO—-6, 7—
OUTMOPO-5H-UUKJIIONIEHTa [ b] IMPpUAUH-4-1J1) IUIIepUIMH-3-1Jl] KapBaMaTa
(32,3 mr, 0,086 MMosib) B IOXM (0,50 mi) npu 0°C pobamiganm mCPBA
(25,0 w™mr, 0,112 wMmoOJIB) . PeakIMOHHYK CMECh I[I€peMellMBaliu IIPpU
KOMHaATHOM TeMlepaType B TedeHuMe 1 Y., CMech oOpabaTHBaJH
pacTBOopoM Na25203, a 3areM 1 H. NaOH m nepememmBaamM B TeueHue 30
MMH. TI@pM KOMHATHOM TeMrepaType. OpTaHMUECKUM CJIOM OTOeJIAlH,
CYyWWJI, OMIBETPOBAJIM M KOHLEHTPMPOBAJM I[I0I BaKyyMOM, YTO IOaBaJio
HEeOUMIIeHHE HOPpOIOYKT B BUIe N-oKCHIa. HeOUMmEeHHHM MOIPOOYKT
ouMmaJ M C IIOMOmbI MpernapaTuBHoM XX/MC (mpenapaTvBHas KOJIOHKA
XBridge™ C18 5 wmxMm OBD™, 30x10 ™M, 60 MJI/MMH., TpPaIMeHTHOE
sJIoUpoBaHmue cMecamm MeCN u Bomel, comepxamumm 0,1% NH40H), dUTOOH
[IOJIYUMTHL IIPOMEXYyTOUHOe coeauHeHue (20 mr, 40%). XX/MC paccuur.
mjia Ci19HooN4Os (M+H)*: m/z=393,2. HabJuwopaemoe: 393,1.

Cranmsa 3: 4-{(35,5R) -3-[ (Tper-6yTOoKCHUKaAPOOHNUII) aMIUHO | =5~
MEeTUIIIUIEPUOUH~1 ~1j1} -3 ~-HUTPO -6, /- Aurmuagpo—-5SH-

IIMKJIOIEHTA [ b ] nupuane-7-uaanerar

Xy

N O

+
B NZo.
N/

zro

Ac20 (15,6 w™mr, 0,153 wMvoJis) nDoBaBJAIM K N-OKCULOY TpeT—

OyTmii— [ (35S, 5R) -5-MeTui-1- (3-HUTpO—-1-0OKCUIOO-6, /T—ourunpo-5H-
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LIUKJIOTIeHTa [ b] IMPUIOMH—-4 -1JI) IUIIepUINH-3-1JI] Kap©aMaTa (10,0 MI,
0,026 MMOJBL) B TepMeTHMUHO 3aKpPHTOM TpydOkKe. PeaKUMOHHYID CMecChb
HarpeBagu 1pu 90°C B  TeueHme 30 MuH., a 3aTeM pacTBOpP
KOHLeHTPUPOBAaJN npu TIOHVDKEHHOM OaBJIEHUN . BaTeMm OCTaTOK
pacTBopaamM B XM, Iocjie Yero BHJIMBAJM B JIeOsHOM pacTBop Na2COs.
BoOoHBIM cJiom OIBaXIIE SKCTparmpoBau OXM. OB benMHeHHBEe
OpTraHMYeCKMe CJIOM CYIMIM, OWUJIBETPOBAaJIM UM KOHLEHTPUMPOBAJM IIpU
[IOHVDKEHHOM HaBJIEHUM, YTO IaBalJlO IIPOMEeXYyTOUHOEe COeIMHEHMVE B BUIE
cepoBaTo-0Oejyioro mopomka (11,2 w™Mr, 95%). XX/MC paccumT. 1OJ4g
C21H31N406 (M+H)*: m/z=435,2. HaGmomaemoe: 435,1.

Crammusa 4: 3-ammHO-4-{ (35,5R) -3-[ (TpEeT~-
Oy TOKCHUKAPOOHMII) AMUHO | =5 —MeTUJINIHIepUOUH-1 ~1jl} -6, 7-ourungpo-5SH-

IUKJIOIEHTA [ b ] nupuamne—7-naanerar

H
Nae

Xy NH2
»
N
o
O
CMmechb 4-{ (38, 5R)-3-[ (TpeT-6yTOKCHUKaAPOOHMJI) aM/MHO ] —5—

METUIINUIIEPUONH- 1 ~1JI} —3-HUTPO—6, /- ouIunpo—5H-

UMKJIONIeHTa [ b] ntupuomuH-7-unauerara (11,2 wMmr, 0,026 wvosws), AcOH
(73,3 MkJ) m nopomka xejeza (14,4 mr, 0,26 MMOJB) IepeMemM’BaJu
IpM KOMHATHOM TeMIlepaType B TeueHMe 3 Y. PeaKIMOHHYID CMeChb
pasBarnagaiu EtOAc, OQMIbBTpOBaIM ¥ IIPpOMEBaJIM MU3OETKOM EtOAC.
OMIIbTPAaT KOHILIEHTPUPOBAJM IIO0I BaKyyMOM M OCTaTOkK pa30aBJIsaiM
EtOAc M HeUTpalM30OBalIM pacTBOpoM Na>COz. CMech IepeMemMrBalM IIPU
KOMHAaTHOM TeMIepaType B TeueHue 30 wMuH. OpTraHMUeCKMUM CJIOM

oTneyAany, Ccymrir Hal NazS04, QUIBTPOBRAJIM M KOHLUEHTPUPOBAJIM IIOI

BaKyyMOM, UTo oaBaJlo [IPOMEXY TOUHOE coeIVHeHMe B BHUIE
XKeJITOBATOTO TBepIoro BemecTBa (10,0 wMr, 96%). XX/MC paccuur.

0 C21H33N4O4 (M+H)+: m/z=405,2. Habiawnmaemoe: 405,1.

Cranmsa 5: 4-{ (35,5R) -3-[ (TperT-6yTOKCUKAPOOHIUII) aMHUHO | =5~
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MeTuanunepuauH-1-un}-3-({[6- (2, 6-audpToppeHmnsi) —5—-propnupunma-2 -
uJ] KapOOHWMII } aMMHO) —6 , 7 - Ouruapo-SH-1mukJjiorneHTa [ b ] nupungmuH—"7-

uaalgerar

CMmechb 3-aMmHO-4-{ (35, 5R) -3-[ (TpeT-OyTOKCUKaPDOOHWMII) aMVHO | —
5-MeTUINUNepuInH—1-mj} -6, 7T-Iuruapo—5SH-1uKJIoNeHTa [ b] TMpUIVH— /-
nijaleTaTa (12,0 MI, 0,030 MMOJIB ) , 6- (2, 6—nudTopdeHmI) —5-
brTopnupuamuH-2-kapboHoBoM kucjgoTe (9,0 w™mr, 0,036 wMmosb), HATU
(28,2 Mmr, 0,074 mMmoJsisz) B IMOA (0,07 »i) m IOUIISA (11,5 mr, 0,089
MMOJIb) IIepeMellMBaJiM IIPM KOMHATHOM TeMIepaType B TedeHMe 2 U,
PeaKUMOHHYI CMeChb OQUILTPOBAJM, KOHLUEHTPUPOBAJIM WM OUMman C
rIoMombio MnpernapaTuBHOM XX/MC (mnpenapaTuBHas KoJIOHka XBridge™ C18
5 wmMxM OBD™, 30x10 wmM, 60 MI/MMH., TpaIMeHTHOe 3JIOMPOBaHUe
cMecsamu MeCN u Bomel, comepxamuvy 0,1% NH40H), dYTOOH MHNOJYUUTH
IpoMexyTouHoe coemuHeHme (11 wMr, 58%). XX/MC paccuuT. OJ4
C33H37F3Ns0s (M+H)*: m/z=640, 3. HabGmomaeMmoe: 640,1.

Cranms 6: N-{4-[(35,5R)-3-amuHO-5-MeTunnunepuamua-1-mum]-7-
IuApoKCcu—6,7-ourunpo-SH-rukgonenra [b]oupuomua-3-uia}-6- (2, 6-
aupropdermsi) —5-proprnupuimnH-2-KapboKcaMius

CMmechb 4-{(35,5R)-3-[ (TperT-OyTOKCUKaPOOHWMII) aMMHO | —5—
MeTUINUNnepuInH—-1-mi}-3-({ [6—- (2, 6-oudpTopdbeHnII) —5-QTOPIUPUOANH—2 —
W] KapOOHWUII} aM/HO ) — 6, /- IUTUIPO—SH-LMKJIONeHTa [ b] TupuamH—"7-
miauerara (10,2 mr, 0,0159 mMosin), MeOH (0,2 wi), TI'® (0,1 wI)
u 1,0 M BOOHOTO pacTBopa NaOH (0,10 MJI, 0,10 MMOJIB)
IepeMellMBajlM IPpM KOMHATHOM TeMlepaType B TeueHue 30 MMH., 3aTeM
yllapuBaj IIpY [IOHVMXEHHOM IaBJIEHUMN.

[IOJIlydeHHEM HEeOUMIIeHHE MHTepMeIMaT pacTBopsaan B IOXM (0,2

MJI) u pobaBiagmm ToOY (0,16 wia, 2,1 MMOJIb). PeakKUMOHHYI CMechb
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IepeMellMBaJM [OpM KOMHATHOMW TeMIepaType B TeudueHue 30 MMH.
PacTBOpPUTEJb YIOaJIaIn npu TIOHVKEHHOM DaBJIEHUU. OcTaTok
paszstaeagiau 4 wmia MeOH, OUILTPORBAIM WM OUMIIaAJM C  IIOMOIILIO
npenapaTuBHOM XX/MC (npemnapaTuBHasS KOJIOHKa XBridge™ C18 5 MM
OBD™, 30x10 ™M, 60 MJI/MMH., TpPaI/MeHTHOEe SJIOUMPOBAaHME CMeCIMU
MeCN ¥  BOIH, comepXxamyMm1 0,1% NH40H) , UTo oaBaJio oba
IMacTepeoMepa LeJjleBOTO COelMHeHMsa B BuIe OeJlHxX [OpOomkKoB. C
MCIIOJIL30BaHMeM aHaJuTuueckom BOXX (Waters SunFire™ C18, 2,1x50
MM, 5 MKM; CKOPOCTL IIOTOKa 3 MI/MUH.; BBOIUMEM OOBEM 2 MKJI;
TpamgueHT oT 2 @po 80% B 3a 3 wmuayTe (A=Boma c¢ 0,025% ToV,
B=MeCN) ) OOJyUYeHH cJedyllMe CBOMCTBa IMAaCTepeOoMepOB:

Inacrepeomep 1. IlepBHM IUK. BpeMmsa yIepxuBaHusa 1,805 mmH.,
XX/MC paccumT. nOas CzeHz7F:3NsO02 (M+H)*Y: m/z=498,2. HabimomaeMmoe:
498,1.

InacTepeoMmep 2. BTopo¥ UK. BpeMmMsa yIepxuBaHusa 1,942 MuH.,
XX/MC paccumT. nOJasa CaeHz7F:3Ns02 (M+H)*': m/z=498,2. HabimomaeMmoe:
498,1.

IpumMmep 46

3—aMmHO-N-{4-[ (35, 5R) -3-aMMHO—-5-MeTUJINIUIIEPUOMH- 1 —WJI] —7—
TUOPOKCU—6, /- Ourunpo-5SH-UMKIIONeHTa [ b] mupuouua-3-mj}—-6- (2, 6—

oudTopdeHmII) ~5-dTOoPIUPUONH-2-KapOoKCaMII

-
Ny N7
l\N\
NC O NH
HO
Cranmsda 1: 3-({[3-[ (TpeT-6yTOKCHUKAPOOHMII) aMUHO ] -6~ (2,6~

Au@propermsI) —5-QToprnupuinH—2 -1y ] KapOoHuI } ammueo) —4—-{ (35, 5R) -3 -
[ (TpeT-ByTOoKCHUKAPOOHMII) aMHUHO | =5 —MeTuanunepuiua—1-muma}-6,7-

Aurnnpo-SH-1ukjoneHTa [b ] oupuome—7-ujaanerar
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CMmechb 3-aMmHO-4-{ (35, 5R) -3-[ (TpeT-OyTOKCUKaAPOOHMII) aMMHO | —

S5-MeTuInuUnepuInH—1-mi} -6, 7-ouruapo—5SH-LuKJIoNeHTa [ b] TMpUIVH— /-
nilaueTaTa (13,0 MI, 0,032 MMOJIb ) , 3-[ (Tper-
OYTOKCUKaAPOOHWMII) aMMHO | —6— (2, 6—oudTopdeHMJI) —5—dTopInpUINH— 2 —
kKapboHoBOM kucjgoTH (14,2 mr, 0,039 mvonaw), HATU (30,5 mr, 0,080
MMOJIBE) B IMO®A (0,09 wi1) wm IOUISA (0,019 w1, 0,096 MMOJIB)
IepeMellMBaJXM [OpM KOMHATHOW  TeMlepaType B TeueHMe 16 U,
PeakUMOHHYID  CMecChb paszBasysanmn MeOH wu oummaJm C  IIOMOILI

npenapatuBHor XX/MC (mpenapaTuBHasa KoOJOHKa XBridge™ C18 5 wMKkM

OBD™, 30x10 ™M, 60 wMI/MMH., TpaguMeHTHOe SJOMPOBaHMEe CMeCSIMHU
MeCN m BoOmel, comepxamumMu 0,1% NH40H), uTO »marajio IIPOMEXYTOUHOE
coenuHeHMVe B BuUIe OeJjoro mnopomka (14,2 mr, 59%). XX/MC paccumuT.
myia CsgHaeF3NeO7 (M+H)*: m/z=755,3. Habuwopaemoe: 755,1.

Cragmsa 2: 3-ammuHO-N-{4-[(3S,5R)-3-aMmuHO-5-MeTHUIIIUIIEPULINH~
1-my1] -7-runpoxKcu—-6, 7-ourunpo-SH-1ukJjgoneHTa [b ] nupuaua-3-ua} —6-
(2, 6-nudprTopdpeHni) -S-propnupunmu-2-xKapboKcaMi

CMmechb 3-({[3-[ (TperT-OyTOoKCUKaAPOOHWII) aMMUHO | —6— (2, 6—

IndTOPOEHMII) —5—PTOPIMPUIOMH-2 -1 ] KapBoHmJI } aMmHO ) —4-{ (35, 5R) -3-
[ (TPET-OYTOKCHUKaAPOOHWMII) aMMHO | —5—-Me TUINUnepuamMH—-1-mnin}t -6, 7-
ourunpo-5S5H-umKIoneHTa [ b] IMpuINH-7-MjalleTaTa (14,2 MT, 0,019
MMOJIE ), MeOH (0,22 w™i), TI'®¢ (0,12 mu) m 1,0 M BOOHOTO pacTBOpa
NaOH (0,12 MJI, 0,12 MMOJIb ) rnepeMelmBaim npu KOMHAaTHOM
TeMllepaType B TedeHue 20 MMH. 3aTeM pacTBOPUTENEL yllapUBaJM IIPU
[IOHVDKEHHOM I aBJIEHUM.

HeoumMmeHHEM MHTepMeOMaT pacTBopamM B IOXM (0,19 w™i) wu

noBaBJIgJIn TOY (0,19 MJI, 2,5 MMOJIb ) . PeaKLMOHHYIO CMEeChb
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IepeMellMBajXM IPpM KOMHATHOM TeMlepaType B TeueHue 20 MMH., 3aTeM
yllapMpaJX IIpU [OIOHWXEHHOM »naBJjeHuM. OcTaTokK paszdaBianu MeOH,
bmie TPOBAIU u oumnmaJJin C TIIOMOIILI0 IpernapaTUBHON XX /MC
(mpemapaTuBHasa KOJIOHKa XBridge™ C18 5 mxMm OBD™, 30x10 wmMm, 60
MJI/MUH. , TpaleHTHOe BIIOUPOBaHMKe CMecCaMu MeCN u BOIEL,
comepxamumvm 0,1% NH40H), uTo @mapajo oba IMacTepeoMepa LEeJIeBOoTO
coenuHeHUs B BUIE B eJIbx TIOPOMKOB . C MCIIOJIb30BaHMEM
aHaJIMTHueckom BOXX (Waters SunFire™ C18, 2,1x50 MM, 5 wMKM;
CKOPOCTL IIOTOKa 3 MJI/MMH.; BBOIMMHI 0O0BeM 2 MKJI; TI'palIVeHT OoT 2
oo 80% B =2a 3 MmHYTH (A=poma c¢ 0,025% TdY, B=MeCN)) I[IOJyUYeHH
CJleoyKIMe CBOMCTBA OMAaCTEPEeOMEPOB:

InacTepeoMep 1. IlepBHM NOMK. BpeMsa yaepxuBaHusg 1,775 MuH.,
XX/MC paccumT. nOJasa CaeHzsF3NeOz (M+H)*Y: m/z=513,2. HabiomaeMmoe:
513,1.

InacTepeoMmep 2. BTopo¥ UK. BpeMmMsa yIepxuBaHusa 1,853 mmH.,
XX/MC paccumT. nOJsa CaeHzsF3NeO2 (M+H)': m/z=513,2. HabmomaeMmoe:
513,1.

IracTepeoMepE  COOTBETCTBYIT TR mn 75 OuacTepeoMepaM
11eJIeBOT'O COeOMHEHU.

Ipumep 47

S5-ammuHO-N-{4-[ (38, 5R) -3-aMMHO-5-MeTUINUNIepUInH—-1-1J] —7-
TUOPOKCU—6, T-OIUTUAPO—SH-UMKJIIONIEHTa [ b] IMpUIMH-3-uin}-2- (2, 6-

oudbTopdbenms) -1, 3-Tnazoj-4-kKapOoKkcaMmun

H2N
N H N=
S
N Nm/g(
z NH
N O 2
Cranmus 1: 3-({[5-[ (Tper-ByTOoKCUKAPOOHMII) aMHHO ] —2— (2, 6—

auproppermii) -1 ,3-rtuazos—-4-uia]xapboHuJ }amMmueao) —4-{ (35,5R) -3~
[ (TpeT-ByTOKCHUKAPOOHMII) AMHUHO | =5 —-MeTuanunepuaua—1-mumn} -6, 7-

AUrnnpo-SH-1ukJjoneHTa [b ] oupuomuua-7-ujianerar
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CMmechb 3-aMmHO-4-{ (35, 5R) -3-[ (TperT-OyTOKCUKaAPOOHMII) aMMHO | —

S5-MeTuInunepuIvH—-1-mj} -6, 7-Iurnuigpo—5SH-1UuKJIoNeHTa [ b] TupUIVH— 7 -
njiaueTaTa (13,0 MI, 0,032 MMOJIb ) , 5-[ (TpeT-
OYTOKCUKaAPOOHWMII) aMMHO | —2— (2, 6—oudTopdeHm) -1, 3—tnazoj—-4-
KapdboHoBOM kMucjgoTH (13,7 Mmr, 0,040 mMvmoJb), HATU (30,5 mr, 0,080
MMOJIB) B IM®A (0,09 w™i1) wm IOMISA (12,5 wMr, 0,096 wMMOJIB)
IepeMellMBaJM [OpM KOMHATHOW  TeMlIepaType B TedueHMe 16 U,
PeakUMOHHYID  CMecChb paszBasiysammn MeOH wu ouumaJm C  IIOMOIEBI

npenapaTuBHoM XX/MC (mpenapaTuBHas KoOJIOHKa XBridge™ C18 5 wMkM

OBD™, 30x10 ™M, 60 MI/MMH., TpaIuMeHTHOe SJOMPOBaHMEe CMeCSIMHU
MeCN m BoOmel, comepxamumMu 0,1% NH40H), uTO zmarajio IIPOMEXYTOUHOE
coeImMHeHMe B Buie OejioTo mnopomka (12,4 Mmr, 52%). XX/MC paccuut.
m0yia CseHasFoNeO7S (M+H)*: m/z=743,3. HaBmomaemoe: 743, 3.

Cranmua 2: S-ammuHO-N-{4-[(3S,5R)-3-aMuHO-5-MeTHIIIUIICPUIUH~
1-mun]-7-rugpoxcu-6,7-ourunpo-5SH-1uKkjaonedTa [b ] nupuaimna-3-muja} -2 -
(2, 6-nuprTopdperns) -1,3-tuazoj-4-xapboxKcaMus

CMmechb 3-({[5-[ (Tper-OyTOoKCUKAPOOHWII) aMMUHO | —2- (2, 6—
oudTopdeHm) -1, 3-tuazon-4-ui] kapdouuin }ammuuao) —4-{ (35, bR) -3-

[ (TPEeT-OYTOKCUKaAPOOHWMII) aMMHO | —5—-Me TUInUInepmuamMa—-1-min}t -6, 7-

ouruapo-5SH-umMKIoneHTa [ b] IMpUIVH-7-MJjalleTaTa (12,4 w™Mr, 0,0167
MMOJIB), MeOH (0,2 wm), TI'®¢ (0,1 mu) m 1,0 M BOODHOTO pacTBOpa
NaOH (0,11 MJI, 0,11 MMOJIb ) rnepeMelmBalm npu KOMHAaTHOMN
TeMIlepaType B TedeHMe 20 MMH. OplaHUUYeCKMEe PaCTBOPUTES M M BOLY
yoajiaay  [OpM  I[IOHMXEHHOM  IOaBJIeHWY, YTO OaBaJIo HEOUMIEHHHM
MHTepMeInaT, KOTOpHM pacTBopsaiauM B [IOXM (0,2 wiI), a 3arTeM
nDoBaBJIgJIn TOY (0,17 MJI, 2,2 MMOJIb ) . PeaKLMOHHYIO CMeChb
IepeMellMBajiM IIPpM KOMHATHOM TeMlepaType B TedeHure 20 MmH. Ilocie

YIoaJIeHMA pPacTBOPUTEIIA Inpn ITOHMXEHHOM JaBJIEHVI OoCTaTokr
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pazbaBiasanmu MeOH, QMILTPOBRANM UM OUMIMANIM C IIOMOMLI IIpellapaTHUBHOU

XX/MC (mpemnlapaTuBHaa KoJIoOHka XBridge™ C18 5 mMxM OBD™, 30x10 wmwm,
60 MJI/MMH., TpaIMeHTHOe »BJIoMpoBaHme cMecsamy MeCN ¥ BOMIH,
comepxammvu 0,1% NH4OH), dYTo nmaBajo ofa IMacTepeoMepa LeJIeBOT'o
coenMHEeHUSA B BUIE B eJIbx IIOPOWKOB. C JCIIOJIb30BaHMEM
aHaJMTHuueckon B3XX (Waters SunFire™ C18, 2,1x50 MM, 5 wMxM;
CKOPOCTL IIOTOKa 3 MJI/MMH.; BBOIMMHI 0O0BeM 2 MKJI; TI'palIueHT OT 2
no 80% B =2a 3 MmHYTH (A=Boma c¢ 0,025% TdY, B=MeCN)) I[IOJyUeHH
cJlenyKIMe CBOMCTBAa OMAaCTEPEOMEPOB:

Inacrepeomep 1. IlepBHM NOMK. BpeMmsa yIepxuBaHusa 1,693 MuH.,
XX/MC paccunT. g CzaHz7F2Ne02S (M+H)*: m/z=501,2. HabiomaeMmoe:
501,1.

InacTepeoMep 2. Bropol nuk. BpeMsa yaepxuBaHusg 1,824 wMuH.,
XX/MC paccunT. g CzaHz7F2NeO2S (M+H)*: m/z=501,2. HabmomaeMmoe:
501,1.

IvacTepeoMepE  COOTBETCTBYIT TR u 7S  IOMacTepeoMepam
1IeJIEBOTO COEeOMHEHNA.

[Ipumep 48

3—aMmHO-N-{4-[ (3R, 4R, 55) -3-aMMHO-4-TUIPOKCU—5—
MEeTUJINIUIIEPUONH-1-1JI] = /- TUOPOKCU—6, /- OUTULnPO—5H-

LUMKJIONeHTa [ b] mupuinH-3-uj}-6- (2, 6—omudTopdbeHmII) —5-0TOpIUPUIOUH-2 —

KapBbokcaMmnz

Cranmsa 1: mper-6yTuia-{ (3R,4R,55) -1-[3-({[3-[ (TpeT-
By TOKCHUKAPOOHMII) aMMHO | —6~ (2, 6—nudToppeHmnsi) -5 —-propnupuimea—2 -
nJ1] KapOOHWUII } aMMHO) —7 —~TUOPOKCHU—6, 7—auruapo—-5H-
LIMUKJIONEHTA [b ] nupnunmua-4-ujl] —4-TUuOPOKCH—5—Me TUIIIUIICPULUH~3 —

uij}kapbaMar
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Cmeck (3R,4R,58)-1-[7-(aueTHUJIOKCK) —3—aMMUHO—-6, /- OuUTmUOpo—5H-
UMkJoneHTa [ b] mtupuaomH-4-min] -3- [ (TpeT-0yTOKCUKapPOOHWII) aMUMHO | —5—
MeTuanunepunue-4-miaauerarta (11,0 w~r, 0,024 wmMmoJyb), 3-[(Tper-
OYTOKCUKaAPOOHWMII) aMMHO | —6— (2, 6—-oudTopdeHMJI) — - b TopInpUIVNH— 2 —
kap®oHoBOM KMucJoTH (12 w™Mr, 0,03 wMvmosn), HATU (33 wMmr, 0,009
MMOJIE ) B JMOA (0,09 w) n  IOUIISA (23  wMT, 0,18 MMOJIB)
IepeMellMBaJM [OpM KOMHATHOW  TeMlIepaType B TedeHMe 16 U,
PeaklIMOHHYK CMecCchb pa36aBjasaiau 1 H. pacTteBopoM NaOH (0,5 M) wu
MeOH (0,5 ™). PeakKUMOHHYI CMeChb IIepeMelMBaJ M I[IpU KOMHATHOMN
TeMIlepaType B TedeHue 1 u. I[locjle KOHLEHTPMPOBAHMA IIOL BaKyyMOM
BOIHEIM cJyon TPOWXIIEL SKCTparmpoBam OXM. OO0BbeIMHEeHHEe
OpTraHMUeCKMe CJIOM CYIMIM, OMIbTPOBAJIM WM KOHLEHTPMPOBAJM IIPU
IIOHMXEeHHOM HaBJIEHUM, UYTO [HaBaJl0o HEOUMIEHHHM IPOOYyKT, KOTOPHM
ouMmasyM C I[IOMOmbI IIpelapaTuBHoM XX/MC (npenapaTuBHasS KOJIOHKA
XBridge™ C18 5 wmxMm OBD™, 30x10 ™M, 60 MI/MUH., IpalMeHTHOe
JIMpoBaHre cMecsaMm MeCN m Bome, cojepxamwmmu 0,1% NH40H), uTO
oaBajio IIPOMEXyTOouHOe CoOoelMHeHMe B BuIe 0eJloTo IHopomka. XX/MC
paccunT. nOJ9 CieHaaF3NeO7 (M+H)*: m/z=729,3; Habimomaemoe: 729,4.

Cranmns 2: 3-ammuHO-N-{4-[ (3R,4R,55)-3-amMmuHO-4-TruapoKcu—5-
MeTHIIIHIIEPUOUH-1 1yl ] =7 -TuApOoKCcu—6, 7-Auruapo—-5SH-
nurJjoneHTa [b]nupunue-3-uia}-6- (2, 6-1upToppeHny) -5 -prTopnupuamH—2—
xapbokcaMu

CMecCh Tper-0yTui—-{ (3R, 4R, 55)-1-[3-({[3-[ (TpeT-
OYTOKCUKaAPOOHWMII) aMMHO | —6— (2, 6—oudTopdeHnJI) —5—dToOpInPpUINH— 2~
MJ1] KapOOHWII } aMMHO ) — /—TUMOPOKCU—6, /- OIUTMOpO—5H-

UMKJIOIeHTa [ b] mupninH—-4-1uil] —4-ITUOPOKCHU—S5—Me TUIINUIIE DU OANH- 3—

witkapbamara (7,0 mr, 0,01 mmonb) m 4,0 M TOY B IOXM (2,0 M)
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IepeMellMBajiM IIPM KOMHATHOM TeMlepaType B TeueHume 1 u. Ilocse
yoaJIeHUd pPacTBOPUTEJA npu TIOHVKEHHOM DaBJISHUU OCTaTOK
pazbaBiasaau MeOH, OoUIbLTPOBaAM M OUMMAJM C IIOMOILI IIpelapaTUMBHOM
XX/MC (mpemnapaTMBHasg KoOJIOHKa XBridge™ C18 5 mxm OBD™, 30x10 mwm,
60 MJI/MMH., TpaIMeHTHOe DJIOMpOoBaHMe cMecsamu MeCN u  BOMIH,
comepxamumvm 0,1% NH40H), uTo @mapajo oba IMacTepeoMepa LEeJIeBOoTO
coenuHeHUs B BUIE B eJIbx TIOPOMKOB . C MCIIOJIb30BaHMEM
aHaJIMTHueckom BOXX (Waters SunFire™ C18, 2,1x50 MM, 5 wMKM;
CKOPOCTL IIOTOKa 3 MJI/MMH.; BBOIMMHI 0O0BeM 2 MKJI; TI'palIVeHT OoT 2
oo 80% B =2a 3 MmHYTH (A=poma c¢ 0,025% TdY, B=MeCN)) I[IOJyUYeHH
cJlelyIMe XapaKTepPUCTHKM IMacTepeoMepOB:

Inacrepeomep 1. IlepBHM IUK. Bpemsa yIepxuBaHusa 1,450 mmH.,
XX/MC paccumT. nOJasa CzeHzsF3NeOs (M+H)*': m/z=529,2. HabimomaeMmoe:
529,2.

InacTepeoMmep 2. BTopo¥ UK. BpeMmMsa yIepxuBaHusa 1,506 MmH.,
XX/MC paccumT. nOJsa CaeHzsF3NeOs (M+H)': m/z=529,2. HabmomaeMmoe:
529,2.

IracTepeoMepE  COOTBETCTBYIT TR mn 75 OuacTepeoMepaM
11eJIeBOT'O COeOMHEHU.

[Ipumep 49

5-ammuo-N-{4-[ (3R, 4R, 58) -3-aMMHO-4-TUOPOKCHU—5—
MeTUJINIUIIePUINH- 1 -1Jl] = 7-TUOAPOKCU-6, /- OUTUOPO—S5H-

LUMKJIONIeHTa [ b] mupuouH-3-mi}-2- (2, 6-guprTopdbenni) -1, 3—-tuaszoj—4-

KapbokcaMum
H2N
N N=
H

S NY'\’S

= NH

N @) 2

Cranmusd 1: mper-6yrTuii-{ (3R,4R,55) -1-[3-({[5-[ (TpeT-

Oy TOKCUKAPOOHMII) aMUHO | -2~ (2, 6 —gudrTopdperHns) -1 ,3-Tuasoja—4-
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uJj1] KapOOHWUII } aMMHO) —7 ~TUOPOKCHU—6, 7—auruapo—-5H-
IUKJIOIeHTa [ b ] nupunma—-4-ujl ] —4 -TuapoKCciu—5-Me TUIIITUIIEPULUH—3 —

uij}kapbaMar

Cmeck (3R,4R,58)-1-[7-(aueTHUJIOKCK) —3—aMUHO—6, /- OouTmuapo—-5H-
UMKJoneHTa [ b] mmpuomH—-4-min] -3- [ ( TpeT-0yTOKCUKaPOOHWII) aMUHO | —5—
MeTuanunepunne-4-miaaunerarta (11,0 w~r, 0,024 wmMmoJb), 5-[ (Tper-
OYTOKCUKaAPOOHWMII) aMMHO | —2— (2, 6—nudTopdeHm) -1, 3—tnazoj—4-
Kap®oHoBOM KMCJIOTH (12 wMr, 0,032 wMmoJb), HATU (33 wmMmr, 0,09
MMOJIb ) B JMOA (0,09 wI) n  IOUIISA (23 w™T, 0,18 MMOJIB)
IepeMellMBaJXM OpM KOMHATHOWM  TeMlepaType B TeueHMe 16 U,
PeaklMOHHYK CMech paszbariadaiam 1 M pacrteopoMm NaOH (0,5 mi) m MeOH
(0,5 MII) . PeakUMOHHYIO CMecChb nepeMelmBamn npu KOMHATHOM’
TeMIlepaType B TedeHre 1 U, a 3aTeM KOHLEHTPUPOBaAJM IIPU
T[IOHVDKEHHOM OaBJIEHUN . [TosTy4yeHHEN BOIHEI cJIoNn TPOVIKIEL
srCcTparuporagu IOXM. OO0belIMHeHHBe OplaHMUeCKMe CJIOM CYWWJIH,
OuIETPOBANIM M KOHLUEHTPUPpOBaJIM IIPM IIOHWXEeHHOM HOaBJIEHUM, UYTO
napaJjio Heouule HHEM OpOOyKT, KOTOPEIM OUuMIAaJIN c IIOMOIIBIO

npenapaTuBHoM XX/MC (mpenapaTuBHas KoJIOHKa XBridge™ C18 5 wMKM

OBD™, 30x10 ™M, 60 MJI/MMH., TI'palMeHTHOe SJIOUMPOBaHME CMeCSaMU
MeCN u Bome, comepxamumu 0,1% NH4O0H), uTOo »maraJio MIPOMEXYTOUHOE
coenuHEeHMe B BULE BeJsioro [IOPOIKA . XX/MC  paccuur. 0JIsd
C34H43F2NeO7S (M+H)+*: m/z=717,3. HabGmuowmaemoe: 717, 3.

Cranmus 2: S-ammHO-N-{4-[ (3R,4R,55) -3-amMuHO-4-TruapoKcu—5-
MeTuJIIHIePpUnuH—1 -1yl ] =7 -TuapoKCcu—6, 7-auruapo—-5SH-
nurJoneHTa [b]oupuonmue-3-uin} -2- (2, 6-qupropperHni) -1 ,3-Tuazsoa—4-
xapbokcaMu

CMmechb Tper-0yTuii—{ (3R, 4R, 55)-1-[3-({[5-[ (TpeT-
OYTOKCUKAPOOHWMII) aMMHO | —2- (2, 6—oudTopdenHm) -1, 3—tuazoj—4-

W] KapOOHUII } aM/HO ) — /—TUIPOKCU—6, /—ourunpo—-5SH-
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LUMKJIOIeHTa [ b] mupninH—-4-1uil] —4-ITUOPOKCHU—S—Me TUIINIUIIe DU OANH- 3—
mi}tkapbamara (7,0 mr, 0,01 mmonb) m 4,0 M TOY B IOXM (2,0 wMi)
IepeMellBajiM IIPM KOMHATHOM TeMIlepaType B TeueHue 1 u. Ilocse
yIoaJjleHNA pacTBOpPUTEII npu TIOHVDKEHHOM DaBJIeHUN OCTaTOK
paszbaBiasaau MeOH, OMILTPOBAJIM M OUMIAJIM C IIOMOILI IIpelapaTrBHOM
XX/MC (mpenapaTrBHasg KoJIoHKa XBridge™ C18 5 mxMm OBD™, 30x10 MM,
60 MJI/MMH., TpaIMeHTHOe »JoMpoBaHmMe cMecsamy MeCN ¥ BOIH,
comepxammmvm 0,1% NH40H), uTo mapajo oba IMacTepeoMepa LEeJIeBOTO
COeIOVMHEHNS B BUIE D eJIBx IIOPOIKOR . C MCIIOJIb 30BaHMEeM
aHaJIMTHueckor BOXX (Waters SunFire™ C18, 2,1x50 MM, 5 wMrM;
CKOPOCTL IIOTOKa 3 MJI/MMH.; BBOIMMHIM 0O0BeM 2 MKJI; TI'palIueHT OT 2
oo 80% B 32a 3 MmHYTH (A=poma c¢ 0,025% TdY, B=MeCN)) I[IOJyUYeHH
cllenypiue xXapaKTEePUCTUKM OMaCTEPEeOMEDPOB:

InacTtepeoMep 1. IlepBHMM NOMK. BpeMsa yaepxuBaHusg 1,325 MuH.,
XX/MC paccunT. g CzaHz7F2NeO3S (M+H)*: m/z=517,2. HabmomaeMmoe:
517,2.

InacTepeoMep 2. Bropol nmuk. BpeMms ynepxuBaHusga 1,378 MuH.,
XX/MC paccunT. nasg CzaH27F2NeO3S (M+H)™: m/z=517,2. HabmomaeMmoe:
517,2.

IracTepeoMepH COOTBETCTBYIOT TR un 7S  IOMacTepeoMepam
11eJIEBOT'O COeOMHEHNA.

[Mpmmep 50

N-{4-[(38)-3-aMuHONUIIEPUINH-1-MJI] - 7—-O0KCO—-6, 7T-OUIrnopo—-5H-
LUMKJIONIeHTa [ b] IMpUOMH-3-M} - 6- (2, 6-oupTopdeHmII) —5-dTOPIUPUONH- 2~

KapbokcaMum

Cranmsa 1: Tper-0yTui—{ (3S8)-1-[3-({[6-(2,6-audpTopdpeHrny)-5-
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dTopIUpHANH -2 -1JI ] KAPOOHMII } aMHMHO) — 7 —TUAPOKCHU—6, 7 —OuTuapo—SH-

[UKJIOIEHTA [ b ] mupuamnH—4 —ujl ] TurnepuanH-3-uj } kapbaMarT

H
N

z

HO

CMmecChb 4-{ (35) -3-[ (rper-O0YyTOKCUKAPOOHWJI) aMUHO | IUIlepUuOuH—1 -
mnt-3-({[6-(2, 6—nudTopdeHMJI) - 5-PTOPIMPUINH— 2~
W] KapOOHWII} aM/HO ) —6, /- IUTUIPO—SH-LUMKJIONeHTa [ b] nupuamH—"7-
mnialuerara (174 mr, 0,28 MMoJib), MeOH (0,7 wMia), TI'e (0,7 mja) u

1,0 M BomHOTO pacTtBOopa NaOH (1,1 ™Miu, 1,1 MMOJB) IepeMelMBaJu

IpM KOMHATHOM TeMIepaType B Teuenume 20 MuH. OpraHMUYecKHue
PacTBOPUTENIM YIaJaJdM [OIpM IIOHMXeHHOM IaBJIeHMM. BOIHEIM  CJIOM
pazbaeiann EtOAc m NH4Cl (BOZIH.), IOBaXOu 5SKCcTparmpoBasin EtOAC.
OBBeIMHEHHEIE OpTaHU4YeCKMe cJion CyHmnIn, dnIIb TPOBAJIU u
KOHIIEHTPUPOBAJNU npu [IOHM)XEHHOM oaBJIeHUN, uTo oaBaJjio
IpOMEeXyTOUuHOe coemuHeHre (151 wmr, 93%). XX/MC paccumT. nOJd

C30H33F3Ns04 (M+H)*: m/z=584,2. Habuwopaemoe: 584,2.
Cragmusa 2: Tper-6yTmi-{ (35)-1-[3-({[6-(2,6-nudpTopdpeHrmnyi)-5-
dTopnMpuAnMH-2~-1Jl] KapOOHUII } aMIMHO) —7-0KCO~-6, 7—Ouruapo-5SH-

IIMKJIOIEHTA [ b ] IupuanH -4 -1 ] munepuauH-3-uja} kapbaMar

o N
X‘H’“OF F
@) NHN/|F
|\N N
-
N @)
0
K pactBopy Tper-OyTmi—-{(38)-1-[3-({[6-(2, 6—nudTopdeHmy)—-5-

bTopIMPUIOMH-2-1MJI] KapOOHWII } aMMHO ) — /- TUOPOKCU—6, /- OUTIUIpo—5H-
LUUKJIOTIeHTa [ b] IMPUIOMH—-4 —1JI ] IUIIepUOVH-3-1JI } KapbaMaTa (100 MI,
0,17 MmoJgip) B IOXM (0,8 M) MeIJIEHHO OOOaBJIAIM IIepMOoIOMHaH [lecca-

MapTuHa (95 Mmr, 0,22 MMOJIB) . PeaKUMOHHYIO CMeCh IlepeMellMBalid IIPpU
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KOMHATHOM TeMIepaType B TeueHue 40 wMuH. PeakKUMOHHYK CMeCh
HeuTpaau3oBaiun 1 M NaOH, paszbaejsaiau MeOH, OUIILTPORBAJIU U
KOHLEHTPUPOBAJIM I[IOH BaKyyMOM. HeOUMmeHHE OIPOOYKT OuMmalu C
IIOMOWIBID  KOJIOHOWHOM  XpoMaToI'paduyu Ha  cuiamMkarejie,  MCIOJb3Y4d
obopynoBaHue CombiFlash® (0-100% EtOAc B CMEeCH  U30MEpPOB
TekCcaHa), 4YTO HOaBaJIo IIPOMeXyTouHoOe coenuHeHme (41 wmr, 41%) B
BUIE CBETJIO-KOPMUHEBOTO IHopomka. XX/MC paccumT. g CsoH31F3Ns04
(M+H)*: m/z=582,2. HaOGmomaemoe: 582,2.

Crammusa 3: N-{4-[ (3S8) -3-amuHonunepuamnH-1-mja]-7-okco-6,7-
Iurnnpo-SH-rmukjoneHTa [b ] nupunmuua-3-uia}-6- (2, 6-aupropdpeHmni) —5—
dToprMpuauH-2-KapboKcaMiun

CMmechb Tper-0yTuin-{ (35)-1-[3-({[6- (2, 6—nudTopdeHm) —5-
bTopIUPUINH-2-1JI] KapOOHWII } aMMHO) —/-0KCO—6, 7T—-ourmuopo—5H-
HMKJIOTIeHTa [ b] TMPUIOMH—-4 -1JI ] IUIIepUINH-3-1JI } KapbaMaTa (6,0 MI,
0,010 MvmoJsp) B IOXM (0,05 wMa) m ToOY (0,052 wMa, 0,68 MMOJIb)
IepeMellMBalM IIPpM KOMHATHOM TeMIlepaType B TedueHre 20 MMH. 3aTeMm
PacTBOpP  KOHLEHTPUPpOBaJM  [IPU  IIOHMXEHHOM  OaBJIEHUM. OcTaTok
pazbaBiasanmu MeOH, QMUILTPOBRBANM UM OUMIMANM C IIOMOMLI IIpellapaTHUBHOU
XX/MC (mpenapaTyBHasd KoJIoHKa XBridge™ C18 5 mxm OBD™, 30x10 MM,
60 MJI/MMH., TpaIMeHTHOe »BJuoMpoBaHme cMecsamy MeCN ¥ BOMIH,
comepxamumvm 0,1% NH40H), uUTO paraJio leJjieBOe COelOMHeHMe B BUIE
Gejjoro nopomka (2,2 wMr, 44%). XX/MC paccumT. miag CosHzzF3aNsO»
(M+H)*: m/z=482,2; Habmomaemoe: 482,3.

Ipumep 51

N-{4-[(3R,4R,58) -3-aMMHO-4-TUIOPOKCHU—5—MeTUJINUIePUINH-1—-

W] —7-TUOPOKCU—6, /- IUTUIPO—bH-LMKJIONeHTa [ b] TMPUIMH-3-MJ1}—-6— (4-

DTOKCU-2, 6—OUdTOoPOeHMII) —5—OTOPIMPUINH-2-KapOOKCaMML
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Cranmda 1: 6-(4-sT0KCHU~-2 ,6-OUPTOPPEHNII) D —QTOPHIUPUINH~2Z ~

O
HO R
I N o
— NN
FF

CMmechb (4-sTokKCcU-2, 6—-audTopdeHms) BopoHorOoM KuciaoTe (0,11 T,

K'ap@oHOBaH Krucjiora

0,54 MMoOJIB), MeTWJI-6-0OpoM—-S5—-¢TopnupnuInH-2-rkapbokcuiara (0,14 o,

0,60 mvmoJb), 1,4-gmoxkcaHa (1,3 wi), OUISA (0,19 Mia, 1,1 MMOJIB)

n Bomel (0,03 M) mOpolyBRajlyM as30TOM B TedeHMe 5 MHMH., a 3aTeM
nodaByaaamu  6uc (Tpu-rper-0yTUIGOCOUH) naliianmn (0,056 1, 0,11
MMOJIL) . PeakKIMOHHYI0 CMeChb HaTrpeBagu nopu 130°C B TeueHMe 2 U.

CMechk OQUIIBTPOBAJIM U KOHLEHTPUPOBAJIM I[IOH BakKyyMOM, a OCTaTOK
oummaJiM C IIOMOMBI KOJIOHOUWHOM XpoMaToTpaduu Ha CUIMKareie,
VICIIOJIbL 3Y S oBbopynoBaHMe CombiFlash® (0-50% EtOAcC B cMecHu
M30MEPOB TeKcaHa), YTO JaBajlo TpebyeMbllM cJOoxHBlM 20mup (0,27 1,
60%). S9rToT 5OouMp pacreOopsIM B TI'® (1,0 M) m MeOH (1,0 wMia) cC
nocjenymomyM npobaBJjeHveM 1,0 M BomHoTOo pacTeopa NaOH (2,0 ™,
2,0 wMMmOJB). PeakKUMOHHYK CMeCh I[epeMemlMBaJM [IpYM KOMHaTHOM
TeMllepaType B TedeHue 1 u., Ilocyse yoajeHUd OpraHNUeCKOI'O
PACTBOPUTENIA [NOPY [IOHWXEHHOM IaBJIeHUM OCTAaTOK HeUTpaJiM30Ballu
HCl. BOIOHBI CJIOM IOBaXOH »KCcTparupoBaliM EtOAc. OOBbeOMHEeHHEHE

OopraHMuUeCcKue cJion CYMUIIN Hano Na»504, GUIIE TPOB AN u
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KOHLIEHTPUPOB AN non BaKyyMOM, uTo oaBaJio [IPOMEXY TOUHOEe
coemmHenue. XX/MC paccuur. nasg CiaH11FsNOs (M+H)*: m/z=298,1.
Habmmonmaemoe: 298, 1.

Cranmusa 2: tTper-0yTui—-{ (3R,4R,58)-1-[3-({[6-(4-5TOKCHU-2,6~
IudpropderHnsi) —5-propnupuimnH—2-mJl ] KapOOHMII } aMHMHO) =7 —~TUOPOKCHU~6, 7~
OUruapo-SH-1uMKJIoOneHTa [ b ] nupuanua—-4-mi] -4 -ruapoxcu—5-

MeTHuInuIepuaMH-3 -1} kapbaMarT

O
S AeANE:
© NHN’lF
e
N O
HO

Cmeck (3R,4R,58)-1-[7-(aueTHUJIOKCH) —3—aMUHO—6, /- OUTMUOPO—5H-
UuKJoneHTa [ b] mmpuomH—-4-mi] -3- [ (TpeT-0yTOKCUKaPOOHWII) aMUHO | —5—
MeTuanunepunuea—-4-minauerara (12,4 mr, 0,027 mMosb), 6- (4-3TOKCHU-
2, 6-oudbropdeHn) —-5-pTopnUpUINH-2-KapBOHOBOM  KMCJIOTH (8,0 wMT,
0,027 mmoJsb), HATU (37 mr, 0,098 mvmoJsn) B IMOA (0,1 mia) m OUIIDA
(26 mMr, 0,20 MMOJIL) IepeMemMBaJIM IIPM KOMHATHOM TeMIepaType B
TedueHMe 16 uU. PeaKUMOHHYID CMechk pasbarjadaan 1 M pacTBopoM NaOH
(0,5 miu) m MeOH (0,5 ™Mi). PeaklUMOHHYK CMEeCh IIepeMelMBa M IIPpU
KOMHATHOM TeMIepaType B TedeHue 1 u. Ilocjie KOHLUEHTPUPOBAHUA IIpPU
IIOHMXKEHHOM IOaBJIeHMM BOINHEM CJIOWM TPWXIOE 5SKCcTparvupoBaan [XM.
OObenVHeHHEE opraHn4YeCKue CJIon CYUWWIIN, bunJIE TpOBAIIN u
KOHLEHTPUPORAJM MO BaKyyMOM, UTO IaBaJi0 HeOUUIeHHHM IpOIyKT,
KOTOPHIM OUMIAJM C IIOMOIbID IOpenapaTrBHOM XX/MC (mpenapaTuBHAA
KoJIoHKa XBridge™ C18 5 wmxMm OBD", 30x10 M, 60 MJI/MMH.,
TpalMeHTHOEe RJIMPpOoBaHuMe cMmecamu MeCN um Bognwel, comepxamyuMy 0,1%
NH4OH), 4YTOo @»aBaJio IIPOMEXYTOUHOEe COeIMHeHMe B Buie 0eJIoTo
nopomka. XX/MC paccumMT. mjag CssH3sF3NsOs (M+H)*: m/z=658,3.
Habimmomaemoe: 658, 3.

Crangmusd 3: N-{4-[(3R,4R,58) -3-aMuHO -4 -TUOPOKCHU~5~
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MeTuJIIuIepunuH—1-nji] -7 -TuopoKcu—6, 7-auruapo—-5SH-
nurJorneHTa [b]oupunmuea-3-uia} -6- (4d-sT70KCU~-2 , 6 - OUPTOPPEHMIT) =5~
dToprupuanH-2-KapboKCcaMUn

CMmechb Tper-0yTui-{ (3R,4R,5S5)-1-[3-({[6- (4d-2TOKCU—-2, 6—
nudTopdeHmII) —5-0TOPIUPUANH-2-1J1] KAaPOOHUII } aMMHO ) — /- TUMOPOKCU—6, 7—
OIUTMOPO-5SH-UMKJIIONIEeHTa [ b] mupuanH-4-uin] —4-ruaopoxkcu—5-
MEeTUIINIUIIEPUONH-3-1J } kapbamaTra (6 mr, 0,01 mvoser) m 4,0 M TOY B
OXM (2,0 MJI) HOepeMemMBaJIM NPM KOMHATHOM TeMIepaType B TeueHMe 1
u. IlocJye ynajleHMSa pPacTBOPUTEJIS IIPM IIOHWXEHHOM IaBJIEHUM OCTaTOK

paszbaBiasanmu MeOH, OMILTPOBRAIM ¥ OUMIAIM C IIOMOMLI IIpellapaTHBHOM

XX/MC (mpenapaTrBHasa KoJIoHKa XBridge™ C18 5 mxm OBD™, 30x10 MM,
60 M™MJI/MMH., TpagMeHTHOe »BJIoMpoBaume cMecsamy MeCN ¥ BOMIH,
comepxamyMm 0,1% NH4O0H), uyTo maBaJjo oba IMacTepeoMepa B BUIe
BeJieix IHopomKoB. C MCIHOJbL30BaHMeM aHaJluTruueckon BOXX (Waters
SunFire™ C18, 2,1x50 wMM, 5 MKM; CKOPOCTL IIOTOKa 3 MJI/MHUH.;
BBOOVMEM 0O0BEM 2 MKJ; TpagueHT oT 2 5no 80% B 3a 3 MMUHYTH
(A=BOIa c 0,025% TOY, B=MeCN) ) [1OJIyYeHEH cJylenyoimme
XapakKTepUCTUKN OUaCTepeOoMepOB:

Inacrepeomep 1. IlepBHM UK. BpemMsa yIlepxixuBaHusa 1,551 wmmH.,
XX/MC paccumT. nmjas CzsHz1FsNsOs (M+H)': m/z=558,2. HabmomaeMmoe:
558,2.

InacTepeoMep 2. Bropol nmuk. BpeMmsa ymepxuBaHusga 1,608 wMuH.,
XX/MC paccumT. nOJsa CzsH31F3NsOs (M+H)*t: m/z=558,2. HabimogmaeMmoe:
558, 2.

IrnacTepeoMepH COOTBETCTBYIOT TR u 7S5  IOMacTepeoMepaMm
LIeJIEBOTO COEeOMHEHUA.

[Ipumep 52

N-{4-[1(3R,4R,58)-3-aMMHO-4-TUIOPOKCHU—5—MeTUJINUIEPUINH-1—

il -6, 7-ogurunpo-5H-UMKJIONeHTa [ b] IMPUAMH-3-M1JI} —6— (2, 6—

ondTopdeHWII) —5—0TOopPIIUPUINH-2-KapDOoKCcaM1I
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Cranmsa 1: mper-6yTuia-{ (3R,4R,5S5) -1-[3-({[6- (2,6~
AudropdeHmnyi) —5—-dropnupunmH-2 -1y ] KapOOHUJI } aMIMHO) =6, 7 —Ourunpo-5SH-
LIMKJIONEHTA [b ] nupnunmua-4-ujl] —4-IruOpoOKCHU—5 —Me TUJIIHUIEPUOUH~3 —

uia}rkapbaMar

CMmechb Tper-0yTui-[ ( (3R, 4R, 58) -1- (3-amMmHO-6, /T-Ournapo—-5H-
LUMKJIOIeHTa [b] mupnonua-4-ui) —4-IMOpOKCHU—5—Me TUIINUIIEePUOANH- 3—
ui] kapbamMaTa (6,0 w™mr, 0,017 w™MMmOJIB), 6- (2, 6—-oudTopdbeHns) —5-
bropnupuanH-2-kapdoHoBOM KucJgoTH (5,0 wMr, 0,02 wvmoJsb), HATU
(15,7 mr, 0,041 MMmoJis) B IOMO®A (0,05 Mj) m IOWUIISA (0,01 mia, 0,05
MMOJIb) IepeMellMBaJiM IIPM KOMHATHOM TeMlepaType B TedeHre 1 U,
PeaklIMOHHYI CcMechb pasbaByaaiu EtOAc m NaxCOs (BOIOH.) . BOIHEM CJIOM
OBaXOEL OSKcTparupoBaiin EtOAc. ODBbeOMHEHHHE OpTaHUUEeCKMe CJIOU
CymMIr, OUIBTPOBAJ M M KOHIEHTPUMPOBAJM TION BaKyyMOM. IlOJIydeHHBN
HEOUMIIeHHH) I[IPOINYKT HEeNOCPeICTBEHHO MCIOJb30BaJM OJS Clelylleln
cTamuM peakuum. XX/MC paccumT. OJjg CsiHzsFsNsOs4 (M+H) *: m/z=598, 3.
Habimmomaemoe: 598, 2.

Cranmsda 2: N-{4-[ (3R,4R,55) -3-aMuHO -4 -TMOPOKCHU~5~
MeTuInunepuamnH-1-mua] -6, /- auruapo-5SH-IIMKJIONeHTa [ b ] TupuanH—-3~MJI } -
6-(2,6-nuprTopdpeHns) —-S-propnupunmH-2-xKapboKcaMiul]

CMmechb Tper-0yTui-{ (3R, 4R, 5S8)-1-[3-({[6- (2, 6—nudTopdeHMII) -

5-¢0TOopPIUPUINH-2-WJI] KapOOHWUII } aMVHO ) — 6, /—-OUITunpo—5H-
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HMKJIOTIeHTa [ b] mMpUIOMH—-4 -1l ] —4-TUMOPOKCU—5—Me TUIINIUIIEPUOMH— 3~
mi}tkapbamara (6,0 mr, 0,010 mMmomys), IOXM (0,09 mia) m TOY (0,085
Mz, 1,1 MMOJIB) IepeMemMBaJM IPUM KOMHATHOWM TeMIepaType B TedeHUe
20 MmH. [Tocsile  KOHLEHTPUPOBaHMA  OCTaTOK  pasdaBidanu  MeOH,
s TPpOBANIM u ouminam C IIOMOIIB IO IpelapaTUBHOM XX /MC
(IpenapaTuBHasa koJioHKa XBridge™ C18 5 mxm OBD™, 30x10 »M, 60
MJI/MUH. , TpalleHTHOe BIIIOUPOBaHME cMecC AaMU MeCN u BOIEI,
comepxammuMm 0, 1% NH4OH), uUTo z»DaBaJio LieJileBoe CcOoeIMHeHMe B BUIe
Bejioro mnopomka (4,6 wMr, 92%). XX/MC paccumT. mig CzeH27F3Ns502
(M+H)*: m/z=498, 2. HaOmomaemoe: 498, 3.

Ipumep 53

5-aMmHO-N-{4-[ (3S) -3-aMMHONUIEPUOIMUH-1-1JI] - 7/-TUOPOKCU—6, /-
OIUTMOPO-5H-UMKJIIONIeHTa [ b] MIMPpUOUH-3-Mil} —2— (2, 6—OoudTop—-3-—

MeToKCcupeHMI) -1, 3—Tuaz3oyn-4-kapbokcaMna

Hsz FQO\
- F
o N
<;:I:4TT,N\W/£§(
z NH
N O 2

|
HO

Crammusa 1. MeTusn-5-[ (tpeT-6yTOoKCUKapPOOHNUII) aMHO ] =2~ (2,6~

Onuprop-3-MeToxcupeHm) -1 ,3-Tuazoji-4-xkapboxcuyiaT

o
Xk
0
o< s I
HN L
\
0

B cocyn rnoMelmanm MeTuJI-2-0poM—-5- [ (Tper-
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OYyTOKCHUKAPOOHMII) aMmHOo ] -1, 3—-Traszojy—-4-kapbokcuiar (u3 Ipumepa 1,
crammga 3, 104 MT, 0,309 MMOJIB ) , (2, 6—oudTop—-3-
MeToOKCHbeHMJ) OOpOHOBYID kKMcJgoTy (Aldrich, 207 wmr, 1,10 wMMmMoJB),
OUUUKIIOTeKCUII (27,4, 6" —TpumMs30nponnuiIbmnudeHmIIi—2-1mi) docomu— (2 ' -

aMUHOOBUbEeHUII-2-1JI) (XJop) nanjdamur (1:1) (37,5 mr, 0,0477 wMMOJIb)
u dpocoar kKaJgud (276 wMT, 1,30 wmMmoJib) . CoCynm TepMeTUUYeCKU
3aKpHBAaJIM 3akpyuMBawoleMcs KpemmkoM w3 TS, a BareM OIPOOyBaJMu

asoToM Tpu pasza. HobaBiasaiau 1,4-mgmoxcaH (4,0 wia), 3aTeM BOOY,

OCBOOOXIEHHYID OT Kucjopoma (2,0 mi). CMeck HaTpeBaiu npu 40°C B
TeueHre 1 Y. PeaKIMOHHOM CMeCHM H»aBaJllM OCTHTH OO KOMHAaTHOM
TeMIIepaTypr. HoOaBJAIM OOIOJIHUTEJbHHE KOoJMYeCcTBa (2, 6—noudTop—3-—
MeTOKCHbeHMII) DOPOHOBOM KM CJIOTEL (262 MI, 1,39 MMOJIE ) "
OMIUKIJIoTekCcuI (2',4", 6' —TpumzonponniIbmudeHmI—2-mi) pocdmu— (2 ' -
aMMHOOMeHMII-2-1JI) (xJop) najnaousa (1:1) (40,2 mr, 0,0511 mMmoJb) .
CMech IepeMellMBalM IIPM KOMHATHOMW TeMIepaType B TedeHue 15 4.
CMechk OQUILTPOBAJNM UYepes CJIOM IMaTOMOBOM 3eMIM (3JI0UPOoBaJu
EtOAC) M  KOHIEHTPpHUPpOBAaJIM. OcTaTok ouMmalJyi  Ha cuikareje
(namoupoBaHue 0-50% EtOAC B CMeCcHM MBOMEPOB I'eKcaHa), 4YTO IaBallo
[IPOMEXYTOUHOE COelMHEeHMe B BuIe OeJIo'o TBepnoro BemecTBa (48,5
MT, 39%). XX/MC paccuur. miaga Ci7HioF2N205S (M+H)*: m/z=401,1;
Habomaemoe: 401,1.

Cranmua 2. 5-[(rper-ByToxcuKaApPOOHMII) aMuHO] -2~ (2,6-audpTop-3-—

MeTokcupeHmsi) -1 ,3-Ttuasoji-4-kapboHoBas KHUCJIOTA

7~
@)
X F
@)
o<X s |
HN N F
HO
@)
K cMecu MeTUII-5- [ (TpeT-0yTOKCUKAPOOHWII) aMMHO ] —2— (2, 6—
oudpTop—3-MeToKCHubeHMII) -1, 3—THa3oJ-4-KapbokcuilaTa (48,5 MT,

0,121 mMMOJIB) M MOHOTMOpAaTa I'MOpokcuIa JuTtmsa (37 mr, 0,89 MMOJb)

nobaejsain MeOH (1,5 mi), a zarem Bomy (1,5 ™). PeakKUMOHHYD
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cMechb TIepeMemvBaigu npu 60°C B Teuenme 3,5 u. PeaKUMOHHOM CMeCH
oaBaJlM OCTHTbL IO KOMHATHOM TeMIepaTypH M nobarasau 4,0 M
pacTBop XJopoBomopola B @ BOIe (0,25 ™, 0,99 wMmMOJIB) oo
yCTaHOBJIeHMa pH 1-2. CMeckr pasbasuganm EtOAc (50 ) u

HaCHIIeHHEM BOIHBIM PACTBOPOM xJiopula HaTpusa (50 mi) . BoOHEIL cJion

OOIIOJIHUTEJIBHO BKCcTparupoBaiin EtOAc (2x50 wi). OObeOMHeHHHE
OpTaHMYeCKMe DBKCTPakKTH Ccymmau Hand NazS0s4 M KOHLEeHTPUPOBaJIM I[IpU
[IOHVDKEHHOM HaBJIEHUM, YTO IaBalJlO IIPOMEeXYyTOUHOEe COeIMHEHME B BUIE
0eJIoOr0 TBEPHOI'O BEIeCTBa, KOTOPOE MCIOJb30BaJlM HellOCPeOCTBEHHO
OJIs cJelyolel cTaIuM peakluu ©0e3 IONOJHUTEJILHOM ouMcTku (52,2
MT) . XX/MC  paccuur. nJis C16H17F2N205S (M+H) *: m/z=387,1.
Habmmomaemoe: 387, 1.

Cranmsda 3: 3-({[5-[ (TpeT-6yTOKCHUKAPOOHMII) aMUHO ] —2— (2,6~
auprop-3-MeToKCHupermI) —1 ,3-Tuazosn-4-uia]xkapboHui}aMmuHo) —4—{ (35) -
3-[ (TpeT-6yTOKCUKAPOOHMII) AMHHO ] IuIepuana—1-mua} -6, 7-aurunpo—-5S5H-

IUKJIOIeHTAa [ b ] nupuamue—-7-njaanerar

0N
staoliecs
\WS
N/ O HN-°
¢

CMmechb 3—ammHO-4-{ (38)-3-[ (TpeT-
OYTOKCUKAPOOHWII) aMUHO | IUIIepUOVH-1-1J1} -6, 7T-ourmaopo—-5H-
LUMKJIONIeHTa [ b] tupuomuH-7-unanerara (10,0 wMmr, 0,0256 wMoJsb), 5-
[ (TPET-OYTOKCUKAPOOHWMII) aMMHO | —2— (2, 6—-OUdTOp—3-MeTOKCUDEHWIT) —

1, 3-Tuason-4-kapboHoBo¥ KucJoTH (9,9 wMmr, 0,026 wMvosab) u HATU
(24,3 Mmr, 0,064 wmvmoJB) B IOMOA (0,06 MI) M IOUIISA (0,014 wi,
0,077 MMOJB) IepeMellMBalM NIpYM KOMHATHOMW TeMIepaType B TeueHue 4
uy., CMechk pazbaBasaau MeOH u ouuMmaaM C IIOMOWBI IIpellapaTHUBHOU
XX/MC (mpemnlapaTuBHaa KoJIOHkKa XBridge™ C18 5 mMxM OBD™, 30x10 wmwm,
60 M™MJI/MMH., TpaIMeHTHOe »BJIoMpoBaHmue cMecsamy MeCN ¥ BOMIH,
comepxamyMu 0,1% NH4O0H), UTO »OapajJio I[IPOMEXyTOUHOE COeIMHEHME B

BUIE feJioro  HOpOollKa (3,2 MI, 16%) . XX/MC paccumT. OJis
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C3eH45F2NgOsS (M+H)*: m/z=759, 3. HaGiuwmaemoe: 759, 3.

Cranmusa 4: S-ammuHO-N-{4-[ (35S) -3-amuHOonunepunmuea—-1-muiaj] —-7-
I'UMAPOKCU—6, 7 —Ourunpo-SH-1ukjoneHTa [b]oupunmuua-3-uia}-2- (2, 6-
AUPTOp-3-MeTOKCUPEeHMIT) —1 ,3-THuazoJi-4-KapboKcaMuz

CMmecChb 3= ({[5-[ (Tper-ByTOKCUKAPOOHUII) aMUHO ] —2— (2, 6—OUdTOpP—
3-MeTokCcHbeHWII) -1, 3—THazoiy—-4-mi] kapboHui}aMmHo) —4-{ (35) -3-

[ (TPeT-OYyTOKCUKAPOOHMII) aMMHO | IUIIEPUOUH-1-MJI} -6, 7T-auruaopo—-5S5H-

LUMKJIONIeHTa [ b] nupuomuH-7-uialerara (3,2 wMr, 0,0042 wvoJss), MeOH
(50 mMrJ1), TI'® (25 Mmxa) m 1,0 M BomHOTOo pacTBopa NaOH (27 Mk,
0,027 MMOJIB) TIIepeMemMBaJM IIPM KOMHATHOM TeMlepaType B TeueHUe
20 MmH. OpraHMUecKUe pacTBOPUTE M yOaJidjyM [OIpY  I[IOHWXEeHHOM
OaBJIEHUN, uTo oaeajio HeOouM e HHBN MHTepMeIuaT, KOTOPHM
pacTBOopayM B IOXM (0,04 w™Mia), a zBaTem pobaejagaam ToY (0,043 wi,
0,56 ™MMOJBL). PeakKUMOHHYID CMeCh IepeMellMBaJM IIpM KOMHAaTHOM
TeMllepaType B TedeHue 20 wmH. Ilocjle KOHLEHTPUPOBAaHUA IIPU
INOHMXEHHOM HNaBJIEHMM OCTaToOK pasbasiagann MeOH, OUILTPpOBRBAIU U
OuUMImaJ M C TIIOMOmbI MNpernapaTuBHoM XX/MC (mpenapaTvBHas KOJIOHKA
XBridge™ C18 5 wmxMm OBD™, 30x10 ™M, 60 MJI/MMH., TpPaIMeHTHOE
aJIOMpoBaHre cMecsaMu MeCN m Bomel, conepxamumm 0,1% NH4OH), uTO
maBaJio oba OuacTepeoMepa LeJIeBOI'O COeOMHEeHMA B Buge 0OeJBX
IoOpoWKOB. C MCIOJBb30BaHMEeM aHaJluTudeckolM BOXX (Waters SunFire™
C18, 2,1x50 MM, 5 MKM; CKOPOCTL IIOTOKa 3 MJI/MUH.; BBOIVMLIL

obveM 2 MKJI; TpaIuMeHT oT 2 p»mo 80% B 3a 3 MUMHYTH (A=Boma C

0,025% ToY, B=MeCN) ) [IOJIYYEeHH cJenyoiuue XapaKTepUCTUKNU
OIMaCTEPEOMEPORB &

Inacrepeomep 1. IlepBHM NOMK. BpeMmsa yIepxuBaHusa 1,855 mmH.,
XX/MC paccunT. g CzaHz7F2NeO3S (M+H)*: m/z=517,2. HabiomaeMmoe:
517,2.

InacTepeoMmep 2. BTopo¥ NuK. BpeMmsa yIepxuBaHusa 1,841 MuH.,
XX/MC paccunT. g CzaHz7F2NeO3zS (M+H)*: m/z=517,2. HabmomaeMmoe:
517,2.

IvacTepeoMepE  COOTBETCTBYIOT TR mu 75 OmracTepeoMepaM
11eJIeBOT'O COeOMHEHU.

[Ipumep 54

5-aMmHO-N-{4-[ (35, 5R) -3-aMMHO—-5-MeTUJINIUIIEPUOMH- 1 —WJI] =7 —
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TUOPOKCU—6, /T-murunpo-5SH-umkionexHTa [ b] mimpuane-3-mj}-2- (2, 6-

oudTop—3-MeTOKCUbeHUII) -1, 3—THa30J-4-kKapbokcaMnl

H2N
N H N=
S
N NW
z NH
N O 2
Cranmsa 1: 3-({[5-[ (TpeT-6yTOKCHUKAPOOHMII) aMUHO ] —2— (2,6~

anuprop-3-MeToKCUupeHMII) —1 ,3-Trnuazoji—4-mia]KkapbOoHMII } aMIMHO) —4 —
{(35,5R) -3-[ (TpeT-6yTOKCHUKAPOOHMII) aMUHO ] -5 -MeTuanunepuimna—1 -

uin}-6,7-aurunpo-5S5H-OuKjoneHTa [ b ] nupuamna-"7-ujaangeraT

0N
)(wor
N N=
WS
=X
O
z HN~¢/
o ¢
CMmechb 3-aMmHO-4-{ (35, 5R) -3-[ (TperT-0yTOKCUKAPOOHMII) aMMHO | —

S5-MeTuanunepuIvH—-1-mj} -6, 7-Iuruigpo—-5SH-1UuKJIoNeHTa [ b] TUpUIVH— 7 -
njiaueTaTa (10,0 MI, 0,025 MMOJIb ) , 5-[ (TpeT-
OYTOKCUKaAPOOHMII) aMMHO | —2— (2, 6—-oudTop—-3-MeTOKCUdeHmJI) —1, 3—
THMazoJi-4-kapboHoBOM KMCJIOTH (9,6 w™mr, 0,025 mvoJan), HATU (23,5
Mmr, 0,062 MvmoJb) B IMOA (0,06 ™M) m IOWUIISA (0,013 wia, 0,074
MMOJIb) IepeMellMBaJiM IIPpM KOMHATHOWM TeMlIepaType B TedeHMe 3 U,
Cmech pasbaBiasaay MeOH u ouuMmaay C IIOMOMmbLI0 MIpelapaTuBHOM XX/MC
(mpemapaTuUBHasa KoOJIOHKa XBridge™ C18 5 mMxMm OBD™, 30x10 wmmMm, 60
MJI/MHUH. , TpaleHTHOEe SIIIOMPOBaHME cMecCAaMU MeCN n BOIEI,
comepxamyMu 0,1% NH4OH), UTO »OapaJlo IPOMEXYyTOUHOE COeIMHEHME B
BUIE feJioTo  HOpOollKa (5,5 wMr, 29%) . XX/MC paccumT. OJIis

C37H47F2Ne0sS (M+H)*: m/z=773,3. Habiawmaemoe: 773, 3.
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Cragmsa 2: S-ammuHO-N-{4-[(3S,5R)-3-aMuHO-5-MeTHUIIIIUIIEPUONH~
I1-nn]-7-rugpoxcu-6,7 - aurunpo-SH-I1IuKJIONeHTa [b ] nupuiua-3-mujl} -2 -
(2,6-nuprop-3-MmeTokcuperHnsi) -1 ,3-tuazojsi-4-xkapboKcaMus

CmMmech 3= ({[5-[ (Tper-ByTOKCUKAPOOHWJI) aMUHO | —=2— (2, 6—-oudTOpP—
3-MeTOokCUPeHWII) -1, 3—-THaszoy-4-uij] kapbouwui } aMmmuo ) -4-{ (35, 5R) -3-

[ (Tper-ByTOKCHUKAPOOHMII) aMMUHO ] —5—MeTuInunepuona—-1-mia}t -6, 7-
OINTuapo-5SH-uMKJoneHTa [ b] IMpuInH-"7-mujaleTaTa (5,5 MT, 0,007
MMOJIB ), MeOH (84 wmxjg), TI'® (42 wmxa) m 1,0 M BOODHOTO pacTBOpa
NaOH (46 MKJI, 0,046 MMOJIb ) repeMelmBalin npu KOMHAaTHOM
TeMIlepaType B TedeHue 20 MHUH. PacreopuTenn yHoajlsaian IIpU
[IOHVDKEHHOM  IaBJIEHUU, UTO OaBaJi0O HEOUMIMEHHEM  MHTepMenouarT,
KOTOPHEM pacTBOpsaAM B IOXM (0,07 w™a), a 3aTeM pobaBiasaamu TOY
(0,072 w™iu, 0,94 wMMmoJIB) . PeakIMOHHYK CMECh I[I€peMelMBalIM IIPpU
KOMHaTHOM  TeMIepaType B  TedeHue 20 MMH. B3aTeM pacTBOP
KOHLUEHTPUPOBAaJIM I[IPM IIOHMKXEHHOM OaBJIeHUM WM OCTaTOK pasfaBJidaiiu
MeOH, O@WIbBTPOBANIM M OUMIMAJM C I[IOMOmMbI IpernapaTuBHOM XKX/MC
(DpenapaTHUBHas KOJIOHKa XBridge™ C18 5 mMxMm ORBRD™, 30x10 w»M, 60
MJI/MHUH. , TpaleHTHOe BIIIOMPOBaHME cMecCAaMU MeCN n BOIEI,
comepxamyMu 0,1% NH4O0H), uyTo maBaJjo oba IMacTepeoMepa B BUIe
OeJIelx IIOpPOoOmMKOB. C MCIOJIB30BaHMEeM aHaJIuTuueckoym BIOXX (Waters
SunFire™ C18, 2,1x50 MM, 5 MKM; CKOPOCTbL IIOTOKa 3 MJI/MMUH.;
BBOOMMEI o0O0BEeM 2 MKJI; TpaaueHT oT 2 no 80% B 3a 3 MMUHYTH
(A=BOIa c 0,025% TOY, B=MeCN) ) [IOJIyYeHEH cJyenyomme
XapaKTepUCTUKY OUaCTEPEeOMEPOR:

Inacrepeomep 1. IlepBHM UK. BpemMsa yIepxkuBaHusa 2,140 MuH.,
XX/MC paccumT. g CzsHzeF2NeO3S (M+H)*: m/z=531,2. HabimomaeMmoe:
531, 2.

InacTepeoMmep 2. BTopol NuUK. BpeMsa yIepXuBaHua 2,267 MUH.,
XX/MC paccumT. niag CzsHzeF2NeO3:S (M+H)*: m/z=531,2. HabimomaeMmoe:
531, 2.

[IpuMmep 55

N-{4-[(38) -3-aMMHOIIUIIEPUINH~ 1 ~WJI] = /- TUIPOKCU—6, /—-OUTUIPO—
S5H-umKJIONeHTa [ b] mupuanH-3-1j}—6- (2, 6—-11udTOop—3-METOKCUPEeHMII) —5—

bropnnMpuIonH-2-KapBoKCaMnI
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Cranmda 1: MeTuia-6- (2,6 -0uprop-3-MEeTOKCHUQPEHMII) -5~

dToprMpuanMH-2-KapboOKCHUIIAT

B TIepMeTMUYHO 3aKpHTOM TpyOkKe K CMeCcu MeTuJ-6—-0poM—5-
bropnunpnouH-2-rapbokcuyara (374 mr, 1,60 MMoJb) u (2, 6-OudTOP-
3-MeTOokCUDeHWII) OOpOHOBOM kKMCJOTH (150 w™Mr, 0,798 wMmMmMoJgs) B TI'®
(6,0 mi) m Bomel (0,6 wMj) npobBaBagasam oTopun kaama (153 wmr, 2,64
MMOJIB ) . PeakKIMOHHYK CMech OponyBaJiM Nz B TeueHMe 5 MMH., 3aTeM
II0CJIefOoBaTeJILHO no0aBJIaIn TpUC (DMOeH3UIMIeHAlle TOH ) DUllajljia iUl
(0) (180 wMr, 0,20 MmMoOJNb) M Tpu-Tper-OyTUIdpocdmH (81 wmr, 0,40
MMOJIL) . 3aTeM peakKLMVOHHYK CMeCh HarpeBaJgu npu 100°C B TeueHue
30 mmH. Iocjyie OUIBTPOBAHMA U KOHILEHTPUMPOBAHMA pacTBOpa IIpHU
IOHMKEHHOM IHaBJIEHMM OCTAaTOK OUMmMalaM C IIOMOIBK  KOJIOHOUHOM
XpoMaToTrpaduy Ha CUIMKaTrele, MWCIOJNbL3YAa obopynoBaHme CombiFlash®
(0-40% EtOAcC B cMecu M30MEPOB IrekcaHa), yTo naBaJio
[IPOMEeXYyTOUHOE COelMHeHMe B BuIOe O0eJjioro nopomka (83,3 Mr, 35%).
XX/MC paccumT. pjasg CiaHiiFsNOs (M+H)*: m/z=298,1. HabmomaeMmoe:
298, 2.

Cranmusa 2: 6-(2,6-0udprTop-3-METOKCHUDEHNII) ~S5 - QTOoOpIUPULNUH~2 —

K'ap@oHOBaH Krucijgiora
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K cmecu mMeTmJI-6- (2, 6—-IUdTOP—-3-MeTOKCUPeHMII) —S5—dTopnnpnIH—
2-xapbokcuyaaTra (82,9 wmr, 0,279 vmMvoyae) B TI'® (0,3 ™Mia) m MeOH
(0,3 ™) mobBaBiasiau 1,0 M BomHeM pacTBOop NaOH (1,39 wMia, 1,39
MMOJIb ) . PeaKUMOHHYI CMeChb lepeMellBaJiu npu KOMHAaTHOM
TeMIlepaType B TedeHue 40 MMH., HeWTpaaus3oBaiu HCl1 (12 M) mo
pH=7 ¥ KOHLUEHTPUPOBAJM IIpPU I[IOHWMKEHHOM HNaBJIEHUM IJIA YyHOaJleHUs
pacTBopuTeJse. OCcTaToK pacTBopalu B TI'O®, cymmiau, OUILTPOBAIU U
KOHUEeHTPUPOBAaJIN npu [IOHVDKEHHOM DaBJIeHUN, 4uTo 0aBaJio
[IPOMEeXYyTOUHOE COelMHeHMe B BuIOe OeJjioro nopomka (53,4 M, 68%).
XX/MC paccumuT. Omasg CizHoF3NOs (M+H)*: m/z=284,1. HabmomaeMmoe:
284,2.

Cranmus 3: 4-{(38)-3-[ (TpeT-
By TOKCUKAPOOHMII) aMUHO | TnurnepuauH-1-un}-3-({[6- (2, 6-audpTop—-3 -
MeTOKCcUupeHnII) —5S—-droprnupuimnd—2-ujl] KapOOHMII } aMUHO) —6 , 7 —OIUTUIPO -~

SH-mrJjoneHTa [ b ] nupunuH-"7-ujaamnerarT

O~
o N
XYU F F
0] N N,-l F
|\N N
N ©
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CMmechb 3—ammHO—-4-{ (38)-3-[ (TpeT-

OYTOKCUKAPOOHWII) aMUHO | IUIIepPUOUH-1-1J1} —6, 7T-ourmuopo—5H-

LUMKJIOTIeHTa [ b] IMPpUIOMH-7-MJlalleTaTa (13,6 w1, 0,035 wMmMmoOJIB), 60—
(2, 6—oudTop-3-MeTOKCHUIEeHWJI) ~5—PTOoOPIUPUINH-2-KapOOHOBOM  KMCJIOTH
(9,0 mrr, 0,032 mMmoJIB), HATU (30,2 Mmr, 0,080 MmoJe) B IMOA (0,07
M) u OUIISA (0,017 miu, 0,095 mMMOJIBE) MepeMemMBaJM IIPM KOMHATHOM

TeMIlepaType B TeueHue 16 u. CMechk paszbaeidainu MeOH u oummanu cC
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IoMOmb0 MpernapaTuBHOM XX/MC (mpenapaTuBHas KoOJIOHKa XBridge™ C18

5 wMxM OBD™, 30x10 wmM, 60 MI/MMH., TpaIMeHTHOe 3JIOMPOBaHUe
cMecaMm MeCN ©m  BOIH, comepxamumu 0,1% NH4O0H), uUTOo maBaJjio
IpOMEeXyTOUHOEe CcoelMHeHMe B Bume ©OeJjioro mnopomka (5,0 M, 24%).
XX/MC paccumT. piasg Cs3Hz7F3NsOs (M+H)*: m/z=656,3. HabGmomaemoe:
656, 3.

Crammusa 4: N-{4-[ (3S8) -3-amMuHOnunepuamuH-1-1j] -7 -TUOPOKCHU~
6,7 -ouruapo-SH-1mukjoneHTa [b]oupunua-3-uia}-6- (2, 6-audprop-3-
MEeTOKCHUQEHMII) —5—-pTopnupuinHa-2-KapboKcaMun

CMecChb 4-{(35) -3-[ (rper-0YyTOKCUKAPOOHWJI) aMUHO | IUIlepUuauH—1 -
mnt-3-({[6-(2, 6—nudTop—-3-MeTOKCHUDEHWJI) ~5—PTOPIMPUIMH—2 —
W] KapOOHWII} aMMHO ) —6, /- IUTUIPO—SH-LUMKJIONeHTa [ b] TupuamH—"7-
mnianerara (5,0 r», 0,008 MMmoJsb), MeOH (90 mMrj), TI'® (45 wMkJI) u
1,0 M BomHOoTO pacTBOopa NaOH (50 wmxima, 0,050 MMOJIB) I[IepeMelmrBaliu
IpM KOMHATHOM TeMIepaType B TeueHue 20 MMH. PacTBROpUTEIM
yIoaJjaay [OpM  I[IOHMXEHHOM  IaBJIeHUU, YTO OaBaJI0 HEOUMIEHHHM
MHTepMeInaT, KOTOpHM pacTBOopsaau B IOXM (0,08 w™Mm), a 3areM
noBaBJIgJIn TOY (0,078 MJI, 1,0 MMOJIb ) . PeaKlLMOHHYID CMeEChb
IepeMellMBajiM I[IPpM KOMHATHOM TeMlepaType B TedeHuMe 20 MmH. Ilocie
KOHLEHTPUPOBaAHMA pacTBoOpa I[IpM I[IOHMXEHHOM HOaBJIEHUMM  OCTaTOK

pazbaBisanu MeOH, OouILTpoOBaJM M OUMIAJIM C IIOMOUWIBI IIpelapaTUBHOM

XX/MC (mpenapaTuBHasg KoJIoHKa XBridge™ C18 5 mxMm OBD™, 30x10 MM,
60 MJI/MMH., TpaIMeHTHOe »JoMpoBaHmMe cMecsamy MeCN ¥ BOIH,
comepxamumvm 0,1% NH40H), urTo mapajo oba IMacTepeoMepa LeJIeBOTO
coenuHeHMS B BUOe OeJIEIX [IOPOMKOB.

Inacrepeomep 1. IlepBHM NOMK. BpeMmsa yIepxuBaHusa 1,908 wMmH.,
XX/MC paccumT. nOas CzeHz7F3Ns0s (M+H)*: m/z=514,2; HabilogaeMoe:
514,2.

InacTepeoMmep 2. BTopo¥ NuUK. BpeMmMsa yIepxuBaHusa 1,962 MuH.,
XX/MC paccumT. nOJasa CzeHz7F:3NsOs (M+H)+t: m/z=514,2; uHabimomaeMoe:
514,2.

IvacTepeoMepE  COOTBETCTBYIOT TR mu 75 OmracTepeoMepaM
11eJIeBOT'O COeOMHEHU.

[IpumMmep 56

N-{4-1(35,5R) -3-aMMHO-5—MeTUJINUIEPUOIUH-1-1JI] = /- TUOPOKCHU~—
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6, 7T-OUIMOPO—S5H-UUKJIICIIeHTa [ b] IUPpUIVH-3-UJI} —6— (2, 6—nudTop—3-—

METOKCUOEeHWIT) —5—QTOpIUPUINH-2-KapOoKCcaM1I

Cranmsa 1: 4-{ (35,5R) -3-[ (Tper-6yTOoKCHUKAPOOHMUII) aMHUHO | =5~
MeTuanunepuaua-1-mun}-3-({[6- (2, 6-nupTop-3-MeTOKCHUPEeHMII) =5~
dToprMpHANH—2-WJI] KaPOOHMII } aMHMHO) —6 , 7—Auruapo—5SH-

IUKJIOIEeHTA [ b ] mupuamne—-7-njaanerar

CmMmechb 3-aMmHO-4-{ (35, 5R) -3-[ (TpeT-OyTOKCUKaAPOOHMII) aMMHO | —
S5-MeTuInunepuInH—-1-mj} -6, 7-ournuigpo—5SH-1uKJIoNeHTa [ b] TupUIVH—7—
nialueTaTa (14,1 MI, 0,035 MMOJIB ) , 6- (2, 6—oudpTop—-3-
MEeTOKCUOEeHUII) —5-dTopIUpPUINH-2-KapOOoHOBOM kucJoTH (9,0 mMr, 0,032
MMOJIB ), HATU (30,2 w™mr, 0,08 wmMvoJib) B IMOA (0,07 w™1) m IOUIISA
(0,017 My, 0,095 MMmOJBL) HepeMemMBaJM IIPM KOMHATHOM TeMIlepaType
B TeueHue 16 u., CMechk paszbaBiaaiu MeOH u ounmaay C IIOMOWLI
npenapaTuBHoM XX/MC (mpenapaTuBHas KoOJIOHKa XBridge™ C18 5 wMkM
OBD™, 30x10 ™M, 60 wMI/MMH., TpagueHTHOe SJOMPOBaHMEe CMeCSIMHU
MeCN m BoOme, comepxamumu 0,1% NH4O0H), uTOo 5marajio IIPOMEXYTOUHOE
coeIMHeHMe B BuOe Oejoro mnopomka (8,0 mMr, 38%). XX/MC paccuur.

0Jisg C34H39F3Ns0e (M+H)*: m/z=670,3. HabGimomaemoe: 670, 3.
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Cranmns 2: N-{4-[(35,5R)-3-amuuo-5-MeTunnunepunmua-1-muia]-7-
I'UMAPOKCU—6, 7 - ourunpo-SH-1ukjoneHTa [b]oupunmea-3-uia}-6- (2, 6-
IUQTOop—-3-MeTOKCHUYEeHMII) —~S—QTopHupuimnH-2-KapOOoKCaMmua

CMmechb 4-{(35,5R)-3-[ (Tper-0OyTOKCUKAPOOHWMII) aMUHO | —5—
MeTUINUIepUuaAuH—1-mi}-3- ({ [6- (2, 6-nudTop-3-MeTOKCUDEHUIT) —5—
bropmMpUOnH-2-1J1] KapBOOHWJI } aM1HO ) —6, 7—OUTUIpOo—5H-
UMKJIONeHTa [ b] ntupuomuH-7-miaunerara (8,0 w~mr, 0,012 wmoJsb), MeOH
(140 wmxJ), TI'® (71 Mxa) m 1,0 M BomHOTO pacTBopa NaOH (78 Mk,
0,078 MMOJIB) IIepeMemMBaJM IIPM KOMHATHOM TeMIlepaType B TeueHUe
20 wmmH. OpTraHMUeCKMEe pPacTBOPUTEN M YIOalalXM I[IOH BakKyyMOM WU
CYmMJIM, UYTO »OaBaJIO HEeOUMUMeHHHM MHTepMeIMaT, KOTOPHM pacTBOPAIU
B IXM (0,1 mi1), a zsareM pobdaBjgamm Toy (0,12 wia, 1,6 MMOJIb) .
PeaklMOHHYK CMeChb IepeMellMBaJiM IIpM KOMHATHOM TeMIepaType B
TeueHre 20 MMH. 3aTeM pacTBOP KOHLEHTPUPOBAJIM I[IPU IIOHWXEeHHOM
OaBJIEHUM UM OCTaTOK pasz3baBiudnn MeOH, o¢uiabsTpoBalM M OUMIIAJM C

IIOMOIBI0 MpernapaTuBHOM XX/MC (mpemnapaTuBHas KOJIOHKa XBridge™ C18

5 wMxM OBD™, 30x10 wmM, 60 MI/MMH., TpalIMeHTHOe 3JIOMPOBaHUe
cMecsaMu MeCN wm Bonel, comepxamumMm 0,1% NH4OH), dyTo nmarajo ofa

OrmacrepeoMepa LeJIeBOI'O COeIMHEeEHMA B 2 BUIe OeJIBx IIOPOIKOB . C

VCIIOJIL30BaHMeM aHaJduTuueckoMm BOXX (Waters SunFire™ C18, 2,1x50
MM, 5 MKM; CKOPOCTBH IIOTOKa 3 MJI/MMH.; BBOOMMEIL OOBEM 2 MKJI;
TrpagueHT oOoT 2 @no 80% B =3a 3 wMuHYyTH (A=BOoma c 0,025% ToV,
B=MeCN) ) noJjydeHH CJeOyKolMe XapaKTepUCTHKM OMacCTepeoMepOoB:

Inacrepeomep 1. IlepBHM NMK. Bpemsa yIepxuBaHusa 1,969 MuH.,
XX/MC paccumT. nOjsa Cz7Hz9F3Ns03 (M+H)+: m/z=528,2. HabiomaeMmoe:
528,2.

InacTepeoMmep 2. BTopol nuk. BpeMmsa yIepxuBaHusa 2,079 MuH.,
XX/MC paccumT. nOjasa Cz7Hz9F3Ns03 (M+H)*: m/z=528,2. HabiomaeMmoe:
528,2.

IvacTepeoOMepE  COOTBETCTBYIT TR mu 75 OracTepeoMepaM
11eJIeBOT'O COeOMHEHU.

Ipumep 57

5-aMmHO-N-[4- (3—-aMMHO—-3—METUJIIIUIIEPUIVNH- 1 ~WJI) =6, /- OIUTUIPO—
S5H-umkJIONneHTa [ b] nmupuamua-3-mi] -2- (2, 6—gudTopdbennii) -1, 3—-tuasoj—4-

KapbokcaMunm
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Cragmsa 1: Tper-O6yrui-[3-merun-1-(3-Hurpo-6,7-Oouruapo-5SH-

IIUMKJIOIEHTA [ b ] IupuanH -4 —1jl) TunepuauH-3-uja ] kapbaMaT

H
><O\H,N
o) N o
I \/ \.
N

Cmechb 4-XJIOP—3-HUTPO—-6, /1-OUTUOPO— SH-LUMKJIONIEHTa [ b] INpUONHA
(200 MmI, 1,01 MMOJIb ) , TpeT-0yTUII— ( 3—Me TUJIIIUIIEe PUIVH— 3~
wui) kapbamara (227 M, 1,06 MMOJb) M TpuSTWIaMuHa (281 wmwxi, 2,01
MMOJIb) B MB3OMNPONOMJIOBOM cnmpTe (1,2 M) nepememmBaigu npu 100°C B
TeueHre 20 wMmH. Ilocjle oOXJlaXOeHMd OCaXIeHHOe IIPOMEeXyTOUHOe
CoeIMHEeHMEe coOupalJiM C IIOMOUWBK BaKyyMHOT'O OMJIbLTPOBAHMA, a 3aTeM
IPOMEBAJIM XOJIOOHEM 530MPOM, UYTO HaBaJio IIPOMEXYyTOUHOE COelVHEHME
B BMIE CBeTJIO—XeJITOTO mHopomka. XX/MC paccuur. OJa8 CisHo9N104
(M+H)*: m/z=377,2. HaGmomaemoe: 377,2.

Crammusa 2: TpeT-0yTuyi-[1- (3-amMmuHO-6, 7 - OuTHuApo—-SH-

IUKJIOIeHTA [ b ] mupunme -4 -mui) -3 -MeTUJIIUIepuInH—-3 -1 ] kapbaMaT
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CMmechb TPeT-0yTWUJI— [ 3—-MeTuJi—-1- (3—HUTPpO—-6, /T-OUrnnpo—-5SH-
LUMKJIOTIeHTa [ b] IMPpUIOMH—-4 —-1JI) IUIIepUIH-3-1JI] KapbaMaTa (100,0 wMT,
0,27 wmMvoJsis), AcOH (1,44 w™i) © I[opolmika xejeszsa (222 wmr, 3,98
MMOJIb) IIepeMellMBaJiM IIPM KOMHATHOM TeMlepaType B TedeHMe 1 U,
PeaKUMOHHYIOD CMecChb pasbaBianu EtOAc, OuIbTpoBalM uepe3 HeOOoJbLION
cJyon cuamkaresis. OCTaToOK MIPOMHBaM cBexuM EtOAC u OUILTPOBaJIM.
OMJIETPaT KOHLUEHTPUPOBAJM [IPM IIOHWXEeHHOM HOaBJIeHUM, pasfaBJIasu
EtOAc m HeMTpaJM30BaJM PpacTBopoM Na2C0s. [Iocsie BakyyMHOTI'O
bunbpTpoBaHMA @OJIA YyHOaJIeHVMS HepacCTBOPUMHX MIpMMecel BOIHHIM CJIOM
TPWXIOE »BKCcTparuporain EtOAc. OObeIMHEeHHEE OpTraHWYecKMe CJIOU
CyMJIv, OUIbBTPOBAJIM M KOHLUEHTPUPOBAJM I[IPM IIOHWXEeHHOM IaBJIEHWUMU,
UuTO OapaJio I[IPOMeXyTOUHOe COeIMHEHMEe B BHUIe CepoBaTo-0eJIoro
nopomka (80 w™mr, 90%). XX/MC paccumT. O1asg CigHziN4Oz (M+H) *:
m/z=347,2. HaGmomaemoe: 347, 2.

Cranmsda 3: mper-6yTuia-{1-[3-({[5-[ (TpeT-
By TOoKCHUKAPOOHMII) aMHuHO | =2~ (2, 6—ngudToppermnsi) -1 ,3-Tuazoii—4-

MJI] KapOOHMII } aMIHHO) —6 , 7—Ournuapo-SH-nurjoneHTa [b] oupunma—4-muia] -3 -

MeTHJIIUIIEePUOMH -3~ } kapbaMaT
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CMecCh Tper-0yTui- [1- (3—-aMMHO-6, 7T-ouTrmopo—5H-

HUMKJIOTIeHTa [ b] IMpUOMH—-4-1JI) —3-MeTUJINUIepuInH-3-mJI] kapbamMaTa (8,0
MI', 0,023 MMOJIb ) , 5-[ (Tper-0yTOKCUKaAPOOHWII) aMUHO | —2— (2, 6—
nubTopdenms) -1, 3-TrazoJ-4-KapdoHOBOM  KMCJOTH (9,1 wMT, 0,025
MMOJIB ) , HATU (21,9 mr, 0,058 wmMoJsp) B IMOA (0,05 M) m IOUIISA
(0,012 My, 0,069 MMOJBL) IepeMemMBaJM IIPpM KOMHATHOM TeMIlepaType
B TeueHUe 2 UY. PeaKUMOHHYK CMecCchb paszbajaaan MeOH m oummaam C

IOMOIbI0 MpernapaTuBHOM XX/MC (mpenapaTuBHas KOJIOHKa XBridge™ C18

5 wMxM OBD™, 30x10 wmM, 60 MI/MMH., TpaIMeHTHOe 3JIOMPOBaHUe

cMecaMm MeCN ©m  BOIH, comepxamumu 0,1% NH4OH), dUTO maBaJjio
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[IPOMEXYyTOUHOE COeIMHeHMe B Buie 0Oejioro nopomka (8,4 wmr, 53%).
XX/MC paccunT. g CsziHizFoNeOsS (M+H)™: m/z=685,3. HabiomaeMmoe:
685, 3.

Cranmusd 4z S-ammHO-N-[4- (3-aMMHO -3 -MeTUJIIIUIIePUAMH~1 —11J1) —
6, 7-aurunpo-SH-nukjgoneHTa [b]nupunmuu-3-uin] -2- (2, 6-0udTopPeHns) -
1,3-tnazosn-4-xapboKcamin

Cmeck Tper-0yTuii—{1-[3-({[5-[ (Tper-OyTOoKCUKaAPOOHMII) aMVHO | —
2-(2, 6—oudpTopdbenmi) -1, 3-Tuaz3o0y-4-mj] KapOOHUJI } aMMHO) -6, 7—
oInTruopo-5SH-uMKJoneHTa [ b] mnpuanH-4-mj] - 3-Me TUJINIUIIePUOMH— 3 —
mi}tkapbamarta (8,4 mr, 0,012 mMomw), IOXM (0,12 M) m TOY (0,12
M, 1,6 MMOJIBL) TIepeMemMBaJM IIPM KOMHATHOWM TeMIepaType B TeueHUe
30 MMH. 3aTeM pacTBOP KOHIUEHTPHPOBAJIM MIPU MNOHMXEHHOM OaBJIEHUM U
oCcTaToKk pasBariadaau MeOH, OUILETPORANIM WM OUMIAJM C  [IOMOIBIO
npernapaTuBHou XX/MC (mpenapaTuBHas KoJIOHKa XBridge™ C18 5 wMkM
OBD™, 30x10 ™M, 60 wMI/MMH., TpaIuMeHTHOe 3JOMPOBaHMe CMeCSIMU
MeCN wm BOznH, conmepxamummu 0,1% NH4OH), dYTo mapaJio IIeJIeBOe
coeIMHeHMe B BUIOe OeJjoro mnopomka (3,5 mMr, 59%). XX/MC paccuur.
0Jisg C24H27F2NeOS (M+H)*: m/z=485,2. HaGmuwomaeMoe: 485,2.

[IpuMmep 58

N-{4-[(38) -3-aMUHONIUIIEPUINH~ 1 ~UJI] = /- TUIPOKCU—6, /—OUTUIPO—
S5H-umkJoneHTa [ b] ntupunuu-3-mj}-6-[2, 6—-oudTop—-4- (METUIITHO) QEeHUII] —

S5-dTopnMPUONH-2-KapOoOKCaMUL

S/
H2N“O F F
AN F
& N AN
¢ O

Cranmns 1: 1,3-nudrop-5- (MeTniTHO)OEH3OJI
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F F

MeTujImooum (2,91 T, 20,5 MMOJIE ) 1o KarjiaMm npu
nepeMemMBaHuM »JoOaBJISAIM K cMecu 3, S-gupropdenszonarmoa (2,00 1,
13,7 MmoJsis) M kapboHaTa kaimusa (5,67 17, 41,0 MMOJIE) B cyxoM MeCN
(24 MJI) npu KOMHAaTHOM TeMIlepaTrype. PeaKUIMOHHYIO CMeChH
nepeMemmBajy nOpu 80°C B TeueHuMe 2 u. Ilocjle OXJIaXIeHUS CMecCh
OMIBTPOBAJM IMOO BaKyyMoOM, HpOMHBaJIM MeCN M KOHILIEHTPUPOBAJM IIPU
[IOHWXXEHHOM  IaBJIEHUMH, UyTO IOaBaJIo [IPOMeXyTOUHOe COelMHEHNEe,
KOTOpOe MCIOJIL30BaJiM HelNoCpeldCTBEHHO IJiA CJeOyomer cTaauu
peakuuy 6e3 OOMNOJHUTeJILHOM oumMcTkm (1,74 1©, 80%).

Cranmsa 2: 2-[2,6-nuprop-4- (MmeTtuyiTno) peania] -4,4,5,5-

TerpameTnii-1,3,2-01MoKCcaboposiaH

‘o
AL \

K pacrBOopy 1,3-mudrop-5- (MeTmsarmo) denzsojsa (0,800 o, 4,99
MMOJIL) B cyxoM TI'® (25 wMi) 1non asoToM HOpu  -78°C MemjieHHO
notapyasgaamu n-BulLi B TI'¢ (1,6 M; 3,28 wmi, 5,24 MMOJIL), COXPaHSa4d

IpY STOM BHYTPEHHII TeMIepaTypy Huxe -65°C. PeakKIMOHHYID CMeCh

nepeMemmBal Opu -78°C B TeueHue 2 U, SBareM pobaBjgim 2-
nzonponokcu-4,4,5, 5-rerpameruin-1, 3, 2-guokcadbopoiaH (1,07 T,
5,74 MMOJIb) . PeakKIUMOHHOM CMecH »aBaJiM HarpeTbCca OO KOMHATHOM

TeMllepaTypsl B TeueHMe 2 W, a 3aTeM I'aCWiIM BOIHEIM pPacCTBOPOM
NaHCO3 m sxcTparmpoBasiM EtOAc. OpraHMUuecKMe DBKCTPaKTH IIPOMEBIBAJIU
HaCHIIEHHEM BOOHBM PACTBOPOM XJIOPMIAa HaTPpUA, CYLUIXU, OUIILTPOBAJIU
¥ KOHLEHTPMPOBAJM [IPM [NIOHMXEHHOM IaBJIEHMM, UTOOEl IIOJIYUMUTH
HEeOUMIIeHHOE IIPOMEXYyTOUHOe COelOuHeHNe (1,42 1o, 99%) B BUIE
BA3KOM XUIKOCTH.

Cranmsa 3: MeTui-6-[2,6-guprop-4- (MeTujgTIHO) eHmnI] -5
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dTopnupuanH-2-KapboOKCHUIIaT
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B TrepMeTHMUHO 3aKPHTOM TpyOKe CMecChb 2-12, 6—oudTop—-4-
(MmeTuaTHO) Qernii] -4,4,5, 5-terpameTuii-1, 3, 2-guokcadbopoJiaHa (1,00
r, 3,49 MMoJb), MeTWII-6-0poM—-5-dpTopnupunnH-2-rapbokrcuiarta (1,23
r, 5,24 wMmoJsis) wm IOUIISA (1,83 w1, 10,5 MMOJB) B CMeMaHHOM
pacTBOpHUTeJie 1,4-mmoxcan (15 M) / Boma (0,51 MJI) HOepeMemMBaJINA
M HNpOoOyBaJiM as30TOM B TedeHMe 5 MMH. IO nobabBljieHUd OUC (TpU-TpeTr—
oyTmipocodmH) nasjytaoguga (360 wMmr, 0,70 MMOJB). PeakKUMOHHYI CMeCh
HarpeBaJgu nOpu 120°C B TeueHme 30 MMH. [Tocyme oxJjlaxOeHud
PEaKLUMOHHYID CMeCh QuiIbTpoBalM M OUIBETP HOpoMeBajM TI'O. OMJILTPAT
KOHLEeHTPUPOBaJX, a 3aTeM OUMIIAIIU c IIOMOIIBIO KOJIOHOYHOM

XpoMaToTpaduM Ha CcuIMKareje, MCIOJb3yA obopymoBaHMe CombiFlash®

(0-20% EtOAcC B cMecu M30MEpPOB rekcaHa) , UTo maeaJio
IpOMEeXyTOUHOe COeIOMHeHMe B BuOe nopomka (442 wmr, 40%). XX/MC

paccumT. njas Ci4H11F3NO2S (M+H)*: m/z=314,1. HabGmomaemoe: 314,2.
Cragmusa 4: 6-[2,6-auprop-4- (MeTniaTHO) QeHn] -5-QTopnmupuamnH—

2-rKapboHOBAasAg KMUCJIIOTA

0
HO R

\_/ S,
FF

MeTui-6-[2, 6—oudTop—4- (MeTUIITHO) QeHMII] —5-0TopINPpUOIUH-2
kapbokcuiaT (80,0 M, 0,255 MmoJsb) pacTtBOopsam B TI'® (0,3 MI) M
MeOH (0,3 mMj), 3aTem pobaBagaam 1,0 M BomHelM pacTBOp NaOH (1,28
My, 1,28 MMOJIb) . PeaKUMOHHYID CMEeCh IIepeMellMBaJM IIPpM KOMHATHOM
TeMriepatype B TeueHre 50 MMH., 3aTeM HeuTpaJau3oBaau HC1 (12 M)
0O pH=7 ¥ KOHUEHTPUPOBAJIM IIPU IIOHWKEHHOM HOaBJIEHUM IJIA yOaJleHUHA

BCeX PacTBOPUTEJIEN. OcTaTok PacTBROpP AN B TT'O, CYUWJIN,
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dunpTpOBaIM UM KOHLUEHTPMPOBAJIM  I[IOI  BaKyyMOM, 4TO  OmaBaJio
[IPOMEXYyTOUHOEe COeIMHeHMe B BUIe ©Oejoro rnopomka (42 wmr, 55%).
XX/MC paccuur. miag CizHoF3NO2S (M+H)*: m/z=300,0. HabmomaeMmoe:
300,2.

Cranns 5: 4-{(38) -3-[ (TpeT-
Oy TOKCHUKAPOOHMII) aMUHO ] unepunmua-1-ua}-3-[ ({6-[2,6-gupTop-4-
(MeTuITIHO) QeHMII] —5 - QTOopHIUPUIMH~2 ~1JI } KapOOHMUII) aMMHO ] =6, 7~

Inrnnpo-SH-1ukjaonenTa [b ] oupuomnua-7-uaanerar
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CMmechb 3—ammHO-4-{ (35)-3-[ (TpeT-

OYTOKCUKAPOOHWIT) aMUHO | IUIIePUOUH-1-1J1} -6, /- ourmopo—-5H-
LUMKJIONIeHTa [ b] IMpuIOMH-7-njaleTaTra (12,0 w1, 0,031 wMMOJIB), 60—
[2, 6-nudTop—4- (MeTHUITHO) beHnJI] —5-dTopIUPUINH-2-KapOOHOBOM
kucJjgoTel (11,0 mr, 0,037 mvmoJsw), HATU (29,2 mr, 0,077 mMMOJB) B
IMOeA (0,07 wi1) m OUIISA (11,9 mr, 0,092 MMOJIB) IIepeMelMBaJi IIpU
KOMHATHOM TeMlepaType B TeueHue 16 Y. PeakKUMOHHYID CMecCh
bunIbTpOBaM, KOHIUEHTPUPOBAJM M OUMIAJM C IIOMOMBID [IpelapaTUBHOM
XX/MC (mpenapaTvBHasg KoJIOHKa XBridge™ C18 5 mxMm OBD™, 30x10 MM,
60 MJI/MMH., TpagMeHTHOe »BJIoMpoBaumMe cMecsamy MeCN ¥ BOMIH,
comepxamyMu 0,1% NH4OH), uUTOo IDapaJlo [IPOMEeXyTOUHOEe COeIMHeHME B
BuOe OecCcLBEeTHOM CMOJIH (6,3 wMr, 30%). XX/MC paccuuT. O
C33H37F3Ns0sS (M+H)+: m/z=672,2. HaGuowmaemoe: 672,2.

Crammus 6: N-{4-[(38) -3-aMuHOonunepuamnH-1-muja] -7 -TMOPOKCHU—
6,7 -aurunpo-SH-rukjoneHTa [b]nupunmue-3-uia}-6-[2,6-1upTop—4-
(MeTuITHO) QeHMII ] —5-QToprnupuinH-2-xKapboKcaMi

4-{(38)-3-[ (Tper-OyTOKCUKAPOOHWII) aMUHO | IUIIePUIVNH— 1 —WUJI} —3—

[({6-[2, 6—oudTop—4- (MeTUIITHO) PeHWUJI] —D—-dTOPIUPUIVH— 2~
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W1} KapOOHWII) aMMHO | =6, 7T-OUTMOPO- S H-UUKJIICIIeHTa [ b] mnpuInH—"7-

minauerar (6,3 Mr, 0,009 mMmoJyb) pacTeopsaiu B MeOH (0,1 mia) m TI'O
(0,06 mMi1), 3arem pmobariasau 1,0 M BomHem pacTBOop NaOH (0,038 wMi,
0,038 w™MMOJIB). PeakKUMOHHYI CMEChb IIepeMelMBaJiM TI[IPpM KOMHAaTHOM
TeMIlepaType B TedeHue 20 MMH. OpraHMUeCKMe PaCTBOPUTENM U CJEeIH
BOIE YyZHaJIAJIM I[IpY IIOHMXEeHHOM IaBJIeHMM, UYTO MHaBaJio HeOUMIeHHEM
VHTEepMeOuaT . OcTaToK pacTeopaJM B IOXM (0,1 wim), a 3BareM
noBaBJIgJIn TOY (0,095  wi, 1,2 MMOJIb ) . PeaKIIMOHHYID CMeEChb
IepeMellMBalM IIPM KOMHATHOM TeMlIepaType B TeueHue 20 MMH., 3aTeM
pacTeOop YyIapMBajM IPpM IIOHWXEeHHOM HOaBbJieHMM. OCTaToOK pa3BaBJidiix
MeOH, O@WIbBTPOBANIM M OUMIAJM C I[IOMOmMbI [IperapaTuBHOM XKX/MC
(mpemapaTuUBHasa KoJIOHKa XBridge™ C18 5 mMxMm OBD™, 30x10 wmmMm, 60
MJI/MHUH. , TpalIVeHTHOE SIIIOMPOBaHME cCMecCaMU MeCN n BOIEI,
comepxammvm 0,1% NH40H), uro mapajo oba IOMacTepeoMepa LeJIeBOT'O

COeIIMHEeHNMA B BHIOE OeJIbIx TIOPOIKOB . C VCIIOJIE 3OBaHMEM

aHaJiMTHUueckom BOXX (Waters SunFire™ C18, 2,1x50 MM, 5 MKM;
CKOPOCTEL IIOTOKa 3 MJI/MMH.; BBOIMMEIM O0O0BeM 2 MKJI; TI'palIyeHT OT 2
oo 80% B 3a 3 MmHYTH (A=poma c¢ 0,025% TdY, B=MeCN)) I[IOJyUYeHH
cllegypue XapaKTEePUCTUKU OUaCTePeOMePOB MNPOOYyKTa:

InacrepeoMep 1. llepBelM OMK. BpeMsa ynepxuBaHug 2,471 MuH.,
XX/MC paccuuT. njas CzeH27F3Ns02S (M+H)*: m/z=530,2. HabGimomaeMmoe:
530,2.

Inacrepeomep 2. BTopo¥ nuk. Bpemsa yIepxuBaHusa 2,551 MuH.,
XX/MC paccunT. g CoeHz7F3Ns02S (M+H)*: m/z=530,2. HabimomaeMmoe:
530,2.

IrnacTepeoMepH COOTBETCTBYIOT TR u 7S  IOMacTepeoMepam
LIeJIEBOTO COEeOMHEHUA.

Mpumep 59

N-{4-1(38) -3—aMuHOonUIlepUINH—1-1JI] - 7—TUOPOKCU—6, /- OUTUOPO—
S5H-uukJioneHTa [ b] mupunuu—-3-uji}—-6-[2, 6—oudrTop—4-

(MeTUJICYJIbOVMHWMII) QeHMII] —5—pTopnupuInH-2-kapboKcaMua



259

Cranmns 1: wMmeTun-6-[2,6-nudprop-4- (MeTUICYJIbQUHNIT) QeHnT] -5~

dToprMpuanMH-2-KapboOKCHUIIAT
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K pacTBoOpyY MeTUJI-6-[2, 6—nudTop—4—- (MeTUIITHO ) peHMII] —5—

bropnupnuinH-2-kapbokcuiara (150 mr, 0,479 mMmose) B IOXM (3,0 mMi)
noBaBJIAaM I[IepOKCOMOHOCyJibdaT kaama (147 wmr, 0,958 wMmMmosws) mOpu
KOMHATHOM  TeMIepaType. PeaKUMOHHYID CMeChb IepeMellMBajiM I[IpK
KOMHATHOM TeMIepaType B TeueHMe 2 Y. PacTBOp pacHpenesisar Mexmoy
EtOAc m BOIoM. OpTraHMUeCKUM CJIOM CYmWIM, OMILTPpOBalIM. OUILTPAT
KOHLUEeHTPUPORBRAJNU u 3aTeM ouMIaJIN c IIOMOIIEBI0 KOJIOHOUHOM
XpoMaToTrpaduy Ha CcuIMKaresje, MWCIOJIL3YA obopynoBaHmMe CombiFlash®
(0-100% EtOAC B cMecu M30MEPOB IrekcaHa), yTo naBaJio
IIPOMEeXyTOUHOEe COeIMHeHMe B BuIe ©OeJoro rmopomka (37 wmr, 23%).
XX/MC paccumT. niasg CiaH11F3NO:S (M+H)*: m/z=330,0. Habimomaemoe:
330,2.

Cranmuda 2: 6-[2,6-gudpTop-—4 - (MeTUJICYJIEQUHNMII) QEHMIT] -5~

dTopnupuanH-2-KapboHOoBAad KUCJIOTA
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MeTun-6-[2, 6—oudTop—4- (MeTUIICYJIbOMHMII) beHn] —5-
dbropnupuouH-2-kapbokcuiar (37,0 mr, 0,112 MMOJNB) pPacTBOPAIM B
TI'd (0,12 Miu) m MeOH (0,12 M), a BarTeM pmobaBngnu 1,0 M BOIOHBIM
pPacTBOpP NaOH (0,506 MJI, 0,56 MMOJIb ) . PeaKIIMOHHYIO cMechb
IepeMellMBalM [IPpM KOMHATHOM TeMmIepaType B TeueHue 50 MMH. 3aTeMm
CMechb HeWTpaluz3oBaiu HC1 (12 M) mo pH=7 ¥ KOHUEHTPUPOBAJM IIpPU
IIOHIMKEHHOM HaBJIEHUM IJIS YIaJleHUMAa BCexX pacTBopuTesel. OCTaToOK
pacreopsan B TI'®, cCcymmiaM, OUIBTPOBAJIM WM KOHLUEHTPUPOBAJM IIPU
[IOHVDKEHHOM HAaBJIEHUM, UYTO LaBalJlOo IIPOMeXyTOUHOe COelMHEHMEe B BUIE
HeJioro mopomka. XX/MC paccuuT. nOjasg CizHeF3NO3S (M+H)*: m/z=316,0.
Habimmomaemoe: 316,2.

Cranmus 3: 4-{(38) -3-[ (TpeT-
By TOKCUKAPOOHMII) aMUHO | TnrnepuauH-1-un}-3-[ ({6-[2, 6-audpTop—4 -
(MeTHJICYJIEQUHNMIT) QEHMIT] —5 - QTOpPIUPUANH~2 ~1JI } KapOOHMJI) aMUHO ] =6, /-

OUTUApo-S5H-IUKJIONeHTa [ b ] IupuanH-"7-ujalieraT
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CMmechb 3—ammHO-4-{ (38)-3-[ (TpeT-

OYTOKCUKAPOOHWII) aMUHO | IUIIepPUOUH-1-1J1} -6, 7T-ourmopo—5H-

LUMKJIOTIeHTa [ b] IMPpUIOMH-7-MJlalleTaTa (12,0 w1, 0,031 w™MMOJIB), 60—
[2, 6-nudTOp—-4- (MeTUJICYJILOUHNUII) beHUII] —5-dTopnIMpUInH-2-KapOOoHOBOM
kucJygore (11,6 mr, 0,037 Mmosws), HATU (29,2 mr, 0,077 MMOJB) B

IMOA (0,07 w»ur) m OUIISA (11,9 mMr, 0,092 MMOJIB) IIepeMellMBaJivd IIpU



261

KOMHaTHOM TeMIIepaType B TedeHVe 16 u. PeaKIUMOHHYIO CMeChb
(]_)I/IJ'H::TpOBaJ'IM, KOHLEHTPMPOBAJIM IIPpM IIOHMXEHHOM IaBJIEHMNM M OUMIlaJIf

C IHoMombio IOpenapaTuBHOM XX/MC (npenapaTuBHas KoJIOHKa XBridge™

Cl8 5 mMxMm OBD™, 30x10 MM, 60 MI/MMH., TpaIMeHTHOe SJIOMpPOBaHUeE
cMecavu MeCN wm  Bome, colepxamumyu 0,1% NH4OH), dYTOo QmaraJio
IIPpOMEXyTOUHOEe CcoelMHeHMe B BuIe OeclBeTHOM cMmoJH (3,0 Mr, 14%).
XX/MC paccumT. pid CssH37FsNsOsS (M+H)*: m/z=688,2. HabimomaeMoe:
688, 2.

Crammusa 4: N-{4-[ (38) -3-amMuHOnMOIepuamMH-1-1j] -7 -TUOPOKCHU~—
6,7 -ourunpo-SH-1mukjoneHTa [b]nupunmua-3-uma}-6-[{2,6-0udprop—4-

(MeTUJICYJIEQUHNMII) QEHMII] —5 —QToprIupuInH—-2-KapboKCcaMu
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4-{ (38) -3-[ (TpeT-OyTOKCUKAPOOHWII) aM/HO | IUIEPUOMH-1-WJI} —3—

[({6-[2, 6—mudTOop-4- (MeTMJICYJIEOMHMII) beHMJI] —5-dTopnmMpuonH—2-—

WU} KapOOHWII) aMMHO | =6, 7T—-OIUIMOpo- SH-UMKJIICoNIeHTa [ b] nupuImHa—"7-

minauerar (3,0 mr, 0,0044 MvmoJib) pacTBOpsaAIM B MeOH (0,01 wia) u
TI'® (0,05 ™), a Barem pobaBjaaamu 1,0 M BomHbM pacTBOp NaOH
(0,017 w™;, 0,017 ™MMOJB). PeaKIUMOHHYK CMECh I[IepeMellMBaliM IIPpU
KOMHaTHOM TeMIleparype B TeueHNe 60 MUH . OpraHndecKue
PAacCTBOPUTEJIM U CJeOH BONH YIaJIAJIX [IPU I[IOHWXEHHOM IaBJIEHUNM, UYTO
oaBaJIO HEOUMIeHHHEM MWHTepMeluaT. OCTaToK pacTBopsaiauM B IOXM (0, 04
MJI), a 3areM gpgobaBiasayam ToOY (0,044 wia, 0,58 MMOJIb) . PeaKUMOHHYIO
CMecChb IIepeMemMBaJM IIPM KOMHATHOM TeMIepaType B TeueHMe 16 U,
3aTeM pacTBOP CHOBa KOHUEHTPUPOBAJM IIPY IIOHWXEHHOM OaBJIEHUM.
OcTraTok pasBariagaau MeOH, OUILTPORBANIM M OUMIAJM C  I[IOMOIBIO

npenapaTuBHor XX/MC (mpenapaTuBHasd KoOJOHKa XBridge™ C18 5 wMkM

OBD™, 30x10 ™M, 60 MI/MMH., TpaguMeHTHOe SJOMPOBaHME CMeCSIMHU

MeCN wm BOInOH, cogmepxamuMmu O0,1% NH4O0H), dYTO @»maBajio IOBEe CMeCH
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IrmacrepeoMepOoB LeJIeBOI'O COeIVMHEeHMA B BHUIE OeJIEx nopomwkos. C

MCIIOJIL30BaHMeM aHaJuTuueckoMm BOXX (Waters SunFire™ C18, 2,1x50
MM, 5 MKM; CKOPOCTL IIOTOKa 3 MI/MMH.; BBOIMUMEM OOBEM 2 MKJII;
IpanqueHT oT 2 @pmo 80% B 3a 3 wMuHyTH (A=BOma c¢ 0,025% ToV,
B=MeCN) ) HOOJyUYeHH CJeOylllMe XapaKTepUCTUKM IMaCTEepPeOoMepOB:

Iunacrepeomep 1. IlepBHlM NOMK. Bpewmsa ymepxuBaHusa 1,371 MuH.,
XX/MC paccumT. g CoeHz7F3Ns03S (M+H)*: m/z=546,2. HabiomaeMmoe:
546,2.

Inacrepeomep 2. BTopol nuk. Bpemsa yIepxuBaHusa 1,440 wMumH.,
XX/MC paccunT. g CoeHz7F3Ns03S (M+H)*: m/z=546,2. HabiomaeMmoe:
546,2.

IracTepeoMepH MNPEeNIoJIOKUTEJIEHO OTHOCHAT K OTHEeJIbHEM /R u 78
IMacTepeoMepaM LeJIeBOTO COeIMHeHud, T[IpUUYeM KaXIOHl SBJISeTCH
CMeCBK IMacCTepeoMepOB, MMelIMX R M S KOHQUIypalMi aToMa CepH
CYJILOOKCUIHON TPYIIIH.

[Ipumep 60

N-{4-1(35,5R) -3-aMMHO-5-MeTUJINUINIEPUOINH-1-1JI] - /- TUOPOKCHU~—

6, 7T-OUIMOPO—-5H-UUKJIIOIeHTa [ b] MUMpUINH-3-ui}—-6-[2, 6—oudTop—4-

(MeTUJICYJIbOMHWII) QeHWII] —5—QTopIUupUINH-2-KapOoKcaMuI

Cranmsda 1: 4-{ (35,5R) -3-[ (Tper-6yTOoKCUKaAPOOHMII) aMHUHO | =5~
MeTuanunepunaua-1-mun}-3-[ ({6-[2, 6-nuprTop—-4-
(MeTHIICYJIEQUHNMIT) QEHMII] —5 - QTOPHIUPUINH -2 ~1JI } KapOOHMII) aMUHO ] =6, /-

Ourunpo-SH-1ukjoneHTa [b ] oupuome—-7-ujianerar
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CMmechb 3-aMmHO-4-{ (35, 5R) -3-[ (TpeT-OyTOKCUKaAPOOHMII) aMMHO | —
5-MeTUINUNepUINH-1-1j} -6, 7T-IuTruapo—-5SH-1uKJIoNeHTa [ b] TupUInH—7—
nijalueTaTa (10,0 MI, 0,025 MMOJIB ) , 6-[2, 6—nudTop—-4-
(MeTUJIICYJILOUHWII) QeHMII] —5—-OTopIUPUINH-2-KapOOHOBOM KMCJOTH (9,4
mr, 0,03 mmoJsis), HATU (23,5 mr, 0,062 mMoJib) B IOMOA (0,06 M) mu
JIVZINICYAN (9,6 MO, 0,074 wMMOJIL) IepeMempajamM OpUM  KOMHATHOM
TeMllepaType B TeueHue 16 u. CMeCh OQUIIBETPOBAJM, KOHLUEHTPUPOBAJU
Y ouMmasi¥ C IIOMOIbI HpernapaTuBHOM XX/MC (mpenapaTuBHas KOJIOHKA
XBridge™ C18 5 wmxMm OBD™, 30x10 ™M, 60 MJI/MMH., TpPaIMeHTHOE
JIoMpoBaHre cMecaMu MeCN m Bomel, conepxamumu 0,1% NH4O0H), dyTO
oaBaJio IIPOMEXyTOouHOe CcoeIMHeHMe B BuIe OecUBeTHOM CcMoJik (3,0
Mo, 17%). XX/MC paccumT. miag CzaHzgF3NsOsS (M+H)*: m/z=702,3.
Habmomaemoe: 702,2.

Cranmus 2: N-{4-[(35,5R)-3-amuHo-5-MeTunnunepuamua-1-mum]-7-
I'UMApPOKCU—6, 7 -ouruapo-SH-1uknonenTa [b]oupuomua-3-ua}-6-[2,6-
anuprop-4—- (MeTHUJICYJIbQUHNII) QeHIUTI ] —S -pTopnupuama-2-KapboKcaM

4-{(35,5R)-3-[ (TpeT-ByTOKCUMKaPOOHWJI) aMMHO ] —5—
MeTUInunepunuua-1-mia}-3-[ ({6-[2, 6—-oudpTop—-4-

(MeTUJICYJIbOUMHWMII) GeHMII] —5—QTopnUPUOIMH-—2-1JI } KapOOHWII) aMMHO ] —6, 7—

InTruapo-5SH-umMKIoneHTa [ b] nMpuanHE-"7-mjaleTaT (3,0 MI', 00,0043
MMOJIB) pacTeopsaiun B MeOH (0,02 wMia) wm TI'®¢ (0,08 w™iI), B3Barem
notaBagamu 1,0 M BomHelM pacTBOp NaOH (0,017 wia, 0,017 MMOJB) .
PeakKLMOHHYK CMeChb IIepeMellMBaJiM IIpM KOMHATHOM TeMIlepaType B
TeueHre 20 MmMH. OplaHMUYeCKMEe PacTBOPUTENM M CJeObl BONBE yIaJIaJN
IoO BaKyyMOM, UYTO HaBajlo HEOUMIEHHHY MHTepMeOuaT, KOTOPHM

pacTrBOpaAsM B IOXM (0,044 wMi), a zaTem pobasjasaau ToOY (0,044 wi,
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0,56 wMMOJIB) . PeaklMOHHYID CMeChb IIepeMelMBaIy IIpM KOMHAaTHOM
TeMllepaType B TeueHMe 20 MuH. Ilocjle KOHLEHTPUPOBAHMSA OCTaTOK
pazbaBiasaamu MeOH, QMUILTPOBRBANM UM OUMIANIM C IIOMOMLI IIpellapaTUBHOU
XX/MC (mpemnapaTuBHaa KoJIOHka XBridge™ C18 5 mMxM OBD™, 30x10 mwm,
60 MJI/MMH., TpaIMeHTHOe DJIOMpOoBaHMe cMecsamu MeCN u  BOMIH,
comepxamumvm 0,1% NH40H), dUTO z»maBaJio OBE CMECHM OMaCTEpPEOMEPOR
1eJIEBOTO COeIMHeHud B BUIe OeJbX [OPOoWKOoB. C  MCIOJbE30BaHUEM
aHaJIMTHueckom BOXX (Waters SunFire™ C18, 2,1x50 MM, 5 wMKM;
CKOPOCTL IIOTOKa 3 MJI/MMH.; BBOIMMHI 0O0BeM 2 MKJI; TI'palIVeHT OoT 2
oo 80% B =2a 3 MmHYTH (A=poma c¢ 0,025% TdY, B=MeCN)) I[IOJyUYeHH
cllenypnue xXapaKTEePUCTUKM OMaCTEPEeOMEPOB:

InacTepeoMep 1. IlepBHM NOMK. BpeMsa yaepxuBaHusa 1,858 wMumH.,
XX/MC paccumT. niag Cz7HzeF3Ns03S (M+H)*: m/z=560,2. HabmomaeMmoe:
560,2.

InacTepeoMep 2. Bropol nmuk. BpeMmsa yaepxuBaHusa 1,975 MuH.,
XX/MC paccumT. njasg Cz7HzeF3Ns03S (M+H)™: m/z=560,2. Habmomaemoe:
560,2.

IracTepeOMepPH IIPEOIIOJIOXKUTEJIEHO OTHOCAT K OTOeJIbHEM /R m 78
IoMacTepeoMepaM LeJIeBOT'O COeIMHEeHMuA, I[IpUUYeM KaXIOel SABJISeTCH
CMECBbI IOMaCTepeoMepOB, MMeKnmMx R M S KOHQUIYypaLMI aToMa CepH
CyJIbOOKCUOHOM T'PYIIIIH .

[Iprmmep 61

N-{4-1(38)-3-aMuHONUIIEPUIUH~1-WJI] = /- TUIPOKCU—-6, /- OUTUIPO—
S5H-umkJoneHTa [ b] ntupunuu—-3-mj}—-6-[2, 6—oudTop—4-

(MeTUJICYJIbOOHMII) beHMII] —S5—pTopnupuanH-2-kapboKkcaMmun

Cﬁé/

Cranmsa 1: wMmeTmii-6-[2,6-nudrop-4- (MeTujCcysibQOHNII) QeHmnI] -5~
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dTopnupuanH-2-KapboOKCHUIIaT
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K pacTBOpPY MeTuJI-6-[2, 6—oudpTop—-4- (MeTHUJITHO ) peHmII] —5—

drTopnupuInH-2-kKapbokcuiaTa (81,0 wmr, 0,258 wMvmosns) B IOXM (1,2
mi1) npu 0°C moGaBiasgsiu mCPBA (185 mr, 0,827 MMOJIL) . PeaKIMOHHYIO

cMech IepeMmemrBaju nopu 0°C B TeueHMe 2 U, a 3aTeM JoOaBJILINU
pacTteOop Na»5203, nmocyje yero 1 M NaOH. PeakUMOHHYI CMEChH
IepeMelMBalM B TedeHre 20 MMH. OpM KOMHATHOM TeMIepaType, 3aTeM
TPMXIOE SKCTparuporanm  IXM. OO0beIMHEHHEE OpraHUUYeCcKue  CJIOU
cymmit Hal NaxS04, QUIBTpOBANIM M KOHLUEHTPUPOBAJIM IPU IIOHWXEHHOM
OaBJIeHMM, 4YTO HOaBaJio IIPOMEXYTOUHOEe cCcoelrHeHre (78 wMr, 87%).
XX/MC paccumT. nuasg CiqH11F3NO4S (M+H)*: m/z=346,0; uabimomaeMoe:
346,2.

Cranmsa 2: 6-(2,6-gudprop-—4- (MeTHICYJIEQOHMUII) QEHMIT] -5~

dTopnupuanH-2-KapOboHOBAA KUCJIOTA

O
HO F

FF

MeTmi-6-[2, 6—nudpTop—-4- (MeTUIICYJIbOOHWII) beHnII] —5-
bropnupuouH-2-rapdbokcuiar (78,0 mr, 0,226 MMOJIBE) pPacTBOPSAIN B
TI'd (0,2 M) m MeOH (0,2 M), a 3Barem pobarjanm 1,0 M BOIOHBM
pacTBoOp NaOH (0,90 MJI, 0,90 MMOJIb ) . PeaKlLMOHHYIO cMecChb
IepeMellMBalM [IPpM KOMHATHOM TeMmIepaType B TeueHue 40 MMH. 3aTeMm
pacTBOp HeMTpasmu3oBaJu HC1 (12 M) mo pH=7 M KOHUEHTPUPORAIM IIPU
IIOHVKEHHOM HaBJIEHUM IJIS YIaJleHUMs BCexX pacTBopuTesel. OCTaToK
pacrBopa B TI'® m MeOH, cymmnm, OQUILTPOBAJIM M KOHLEHTPUPOBAJIU
IpY IIOHMXEHHOM »OaBJIEHMM, UTO IaBajlo IIPOMEeXyTOUHOE COeIMHEHME B

BuUme 0OeJjioro mopomka. XX/MC paccumT. mig CisHeoF3NOs4S  (M+H) *:
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m/z=332,0. HaGmomaeMoe: 332,2.

Cranmus 3: 4-{(38) -3-[ (TpeT-
By TOKCUKAPOOHMII) aMUHO | TnrnepuauH-1-un}-3-[ ({6-[2, 6-audpTop—4 -
(MeTHJICYJIEQOHMII) QeHMII] —5 - QTOPHIUPHUINH~2 ~JI } KapOOHMII) aMUHO ] =6, /-

OUTUapo-S5H-IUKJIONeHTa [ b ] IupuinH—-"7-1JjalneraT

CMmechb 3—ammHO—-4-{ (38)-3-[ (TpeT-
OYTOKCUKAPOOHWIT) aMUHO | IUIIePUOUH-1-1J1} -6, 7T-ourmopo—5H-
LUMKJIONIeHTa [ b] tmpmuomH-7-unauerara (15,0 wMmr, 0,0384 wMoJb), 6-
[2, 6-nudTOop—-4- (MeTUJICYJILQOHWUII) beHMII] —5—-dTopnMpUInH-2-KapOOoHOBOM
kucJygoTe (15,3 mr, 0,0461 mmvmoJsib), HATU (36,5 M, 0,0960 mMMmoOJIB) B
IOMOA (0,09 mu) m IOUIISA (14,9 mr, 0,115 MMOJIB) IIepeMelMBaJM IIPU
KOMHATHOM TeMIepaType B TeueHue 16 u. CMmMechk OUILTPORAIM,
KOHLUEHTPUPORBRAJM IIPpY IIOHMXEHHOM HaBJIEHMM M OUMIAJIM C IIOMOUIBLIO

npenapaTuBHoM XX/MC (cnocof; mnOpenapaTUMBHAS KOJIOHKa XBridge™ C18

5 wMxM OBD™, 30x10 wmM, 60 MI/MMH., TIpalMeHTHOe 3JIOMpOBaHMe
cMecsaMm MeCN w©m  BOJIH, comepxammumu 0,1% NH4O0H), dYTo @maBaJio
IpOMEeXyTOUHOe COoeduHeHMe B BMIe OecuBeTHoM cMmoJu (11,0 wMT,
41%) . XX/MC  paccuur. mi1sa  CasHz7F3Ns07S (M+H) *: m/z=704,2.
Habimmomaemoe: 704,2.

Crammus 4: N-{4-[(38) -3-amMuHonunepuamnH-1-mnjia] -7 -TMOPOKCHU—
6,7 -ourunpo-SH-rmukjoneHTa [b]nupunmue-3-uia}-6-[2,6-1uprTop—4-
(MeTHJICYJIEQOHMII) QeHMII ] —5—QToprIupuInH—2-KapboKCcaMul

4-{(38)-3-[ (Tper-ByTOoKCUKapPOOHWII) aMUHO | IUIIEePUIVNH— 1 —WJI} — 3~
[({6-[2, 6—oudTop—4- (MeTUIICYJIEQOHWII) PeHWUJI] —5—dTopIUPUINH— 2~
WJI} KapOOHWII) aMMHO ] — 6, /- IUTUIPO—SH-UMKJIIONeHTa [ b] nupuomH—"7-

minauerar (11,0 Mo, 0,0156 mMMose) pacTeOopsan B MeOH (0,04 Mi) u
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TT'® (0,20 miua), sBarTeM pobaBuaaiam 1,0 M BoOHEM pacTBOp NaOH (0,062
Mz, 0,062 MMOJB). PeakKUMOHHYI CMeCh IIepeMellMBaJM IIPpM KOMHAaTHOM
TeMIlepaType B TeueHue 30 MuH. Opl'aHUUECKME PaCTBOPUTENM M CJIeIH
BOOH YHaJAJIM I[I0I BaKyyMOM, UYTO IaBaJlo HEOUMIEHHHM MHTepMeIMaT.
OaHHBIM MHTepMeOMaT pacTBopaamM B IOXM (0,16 ™), a 3aTeM
nobaBJIgIn TOY (0,16 MJI, 2,1 MMOJIB ) . PeakUMOHHYIO CMEChH
IepeMemrBaJM IIPM KOMHATHOM TeMIepaType B TeueHue 30 MMH.
PacTBOp KOHIEHTPUPOBAJM IIPM TIOHMKEeHHOM HaBJIEHMM U OCTAaTOK

paszbaBiasanmu MeOH, OMILTPOBAIM UM OUMIAJIM C IIOMOMLI IIpelapaTHBHOM

XX/MC (mpemnlapaTuUBHad KoJIOHKa XBridge™ C18 5 mMxM OBD™, 30x10 wmwMm,
60 M™MJI/MMH., TpagMeHTHOe »BJIoMpoBaumMe cMecsamy MeCN ¥ BOMIH,
comepxamymvm 0,1% NH40H), uro masajo oba IMacTepeoMepa LeJIeBOTO
COeOUHEHNS B BUIE D eJIBX I[IOPOWKORB . C MCIIOJIb 30BaHMEM
aHaJIMTHUuecko BOXX (Waters SunFire™ C18, 2,1x50 MM, 5 MKM;
CKOPOCTEL IIOTOKa 3 MJI/MMH.; BBOIMMHIM O0O0BeM 2 MKJ; TIpalIuveHT OT 2
oo 80% B 3a 3 MmHYTH (A=pBoma c¢ 0,025% TdY, B=MeCN)) I[IOJyUYeHH
cllenypnue XapaKTEePUCTUKM OMaACTEPEOMEDPOB:

Inacrepeomep 1. IlepBHM IUK. BpemMsa yIepxuBaHusa 1,542 wMumH.,
XX/MC paccumT. njasg CzeH27F3Ns04S (M+H)T: m/z=562,2. HabmomaeMmoe:
562,2.

InacTepeoMep 2. Bropolr nmk. BpeMms ymoepxuBaHmusga 1,611 wMuH.,
XX/MC paccumT. njas CzeH27F3Ns04S (M+H) : m/z=562,2. HabmomaeMoe:
562,2.

IrnacTepeoMepH COOTBETCTBYIOT TR u 75  IOuacTepeoMepaMm
1IeJIEBOTO COeOMHEHUA.

[Ipumep 62

3—aMmHO-N-{4-[ (38) -3-aMMHONUIIepUOVUH~1-1JI] = 7—-TUOPOKCU—-6, -
ouruapo-5SH-uMKIIoNeHTa [ b] IMpUInH-3-1J1} —6- (2, 6—

oudTopdeHMII) IMpa3nH-2-KapBokcaMng
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Cranmga 1. Merun-3-amMmuHO-6- (2, 6 -IHUQTOPYEHNMII) IUPAaBUH~2~
xKapbOoKCcHIIaT
O__
O R

=N

HoN—\ /
N

PacTBop (2, 6-nudTopdeHnmsi) OOpPOHOBOM KUCJIOTH (270 ™M, 1,7
MMOJIB ) , MeTUJI-3-aMMHO-6—0poMIIMpasmH-2-kapbokcuiaTra (Ark Pharm,
250 mr, 1,1 wMMoJb), Ouc (Tpu-7Tper-0yTUIGOCOMH) Hajjlanusa (82 wMr,
0,16 mMoJsip) m IOUIISA (370 wMrJ, 2,1 MMoJk) B 1,4-mumokcaHe (4 M)
n Bozme (320 wMkJ) B cocyle oceBoboxIasM OT KUCJIOpoda M NPpOoOyBallu
a30TOM HECKOJIBKO pa3. Cocyll TIepMeTMUHO 3aKpHBaJM M PeakKUMOHHYI
cMechb HaTrpepaimu Imnpu 100°C B TepMeTHMUHO 3aKpPHTOM COCyde B
TedeHMe 14 u. HeouMleHHYK PeakKUMOHHYK CMeChb OQWMJIbLTPOBaJ M UYepes
CJIOM IOMaTOMOBOM 3eMIIM M eT0 TIaTeJIbHO NpoMeBajM ELOAc. OuUIbLTpaT
KOHLUEHTPUPOBAJIM IIPpM IIOHWMXKXEHHOM HABJIEHMM M OCTATOK OUMalin C
[IOMOIIB 0 bIpm-xpoMaTorpadmm (KOJIOHKA, comepxamas 40 T
cuimkaresiss, osJoMpoBaHMe 0-50% ECOAC B CMeCcHM M30MEpPOB I'eKcaHa),
UTOOH I[IOJIYUYMTE I[IPOMEXYyTOUHOe CcoenumHeHne (258 wMr, Bexon 91%).
XX /MC (3CH) paccumT. nJjsa C12H10F2N302 (M+H) *: m/z=266,1;
HabJjmomaemoe: 266, 0.

Cragmsa 2. 3-AMMHO-6-(2,6-OudTOopdeHNI) Inpasud—2-KapboHoBasd

KnucJsiora
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PacTrOpP MeTUJI-3—-aMMHO—-6— (2, 6—nudTopdeHnI) INpas3muH=—2—

kapbokcuiaTa (258 wmr, 0,973 MMOJIB) ¥ MOHOTMIpAaTa I'MIPOKCHIA
Jurmsg (200 w~Mmr, 4,8 wvoss) B TI'® (4,0 wiI) m BOome (2,0 M)
HarpeBaJu Opu 60°C B TepMeTUMUYHO SaKpPLHITOM COCyOe B TeueHMre 2 Y.
PeakKlLMOHHOV CMeCH IaBaJlM OCTHTE IO TeMIepaTyph OKpyXaomel Cpelb
U ee HeMTpamuzoBaiu 1,0 M pacTBOpPOM XJIOpOoBOIOopoma B Bome (4,8
M, 4,8 MMOJIBE) IJIA I[IOJIydeHMs ocanka. Ocanok cobupali C IIOMOWBK
duIbTpOBaHUA, HOpoMelBaJM EtOAc (5 MI) M CymMiIM TIIOH BaKyyMOM,
UTOOH I[IOJIYUYMTHE [IPOMEXYyTOUHOe coenuHeHue (170 wr). OuiabTpar
pazbarasau EtOAc (15 ™) m cjou pas3pendanm. OpTaHUUueCcKUM CJIOM
npoMelBaJii  H20 (3 ™) U  OOBEeIVHEHHEE Opr'aHnUeCKUe base
sKCcTparmpoBain EtOAc (3 wi). OObeOIMHEHHEE OplaHUYeCKMre CJIoOU
[IPOMBIBAJIM HAaCHIIEHHEIM BOJIHEIM PacTBOPOM XJIOpMIa HaTpuda (3 M),
cymmim Han NaxS0s4, OMIbTPpOBAaJIM M KOHLUEHTPUPOBAJIM IIPU IIOHMXEHHOM
OaBJIeHUU, UTOOH [IOJIYUUTE OOIIOJIHUTEeJIbHOE KOJIMYECTBO
IIPOMEXYTOUHOTO COeOMHeHUA. HeOUuMIeHHHM NPONOYKT MCIIOJIL30BaliM IJIA
cllenmynomen pearkumum Hes3 OOIIOJIHUTEeJILHOM OUMCTKU (70 MT) .
XX /MC (BCH) paccuur. nJjsa C11HgF2N302 (M+H) *: m/z=252,1;
Habsmomaemoe: 251, 9.

Cranmg 3. 3-({[3-AmMnuHO-6~- (2 ,6-OMpTOPPEHNII) IUPABUH~2 ~
nja]xkapboHui }ammuao) —4—-{ (38) -3-[ (TpeT-
By TOKCUKAPOOHMII) aMUHO | THIepuAnH—1-mnn} -6, 7-aurugpo-5H-

IUKJIOIEHTA [ b ] nupuamne—7-naanerar
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B 3apaHee IepeMelB aeMulil pPacTBoOpP 3-aMMHO-6- (2, 6—

nubTopdeHNSI) IMpasuH-2-kapBoHoBoM kucJoTe (18 wMr, 0,070 MMOJIbL),
HATU (32 mr, 0,084 MvmoJsb) m IOUIISA (36 mMrJja, 0,21 MmoJsws) B 1,2-
OIMXJIOp2TaHe (0,3 w) nodaBugaimM pacTBop 3-amMmHO-4-{ (3S)-3-
[ (TPET-OYTOKCHUKaAPOOHWMII) aMVHO | TUIIepUOUH-1-1J} -6, 7T-aurunpo—-5S5H-
LUMKJIOTIeHTa [ b] mmpuamH-7-nnanerara (38 wMmr, 0,097 wmvons) B 1,2-
nuxJjiopaTadHe (0,5 wiu). IloJIydyeHHHM pPacTBOpP IIepeMellMBau IIPpU
TeMIlepaType OKpyXaKmel cpelkl B TedeHMe 3 Y., HeOUMIEeHHY
PEaKUVMOHHYK CMeChb KOHLEHTPUPOBAJM I[IpU IIOHMKEHHOM NIaBJIEHUN U
OCTaToOK OUMIIAJIN c IIOMOIIBIO drsm-xpoMaTorpadmUn (KOJIOHKA,
comepxamasa 20 T CcUIMKaressda, »JoupoBaHue cMecaMu 0-10% MeOH B
IOXM), 4UTOOH TIMOJYYMTL IIPOMEXYyTOUHOEe coeluHeHue (18 wmr, 41%).
XX /MC (3CU) paccumT. nJis C31H36F2N70s5 (M+H) *: m/z=624,3;
HabjmomaeMoe: 624,1.

Cranmusa 4, 3-AMHHO-N-{4~-[ (35) -3-amuHonunepuamua—-1-muma] -7~
I'UMAPOKCU~—6, 7 - auruapo-SH-1mukjaonenTa [b]oupuomua-3-uia}-6- (2, 6-
OUQTopPerHmsI) Iupa3uH-2-KapboKcaMil

PacTBOpD 3-({[3-aMmmHO-6- (2, 6-TUQTOPPEHWII) IUPABUH—2—
min] kapboHui}tamMmmHo) —4-{ (35) -3-[ (TpeT-
OYTOKCUKAPOOHWII) aMUHO | IUIIepUOUH-1-1J1} -6, 7T-ourmuopo—5H-
LUMKJIOTIeHTa [ b] IMPpUIOMH- 7 -MJlalleTaTa (18 MI', 0,029 MMOJIB ) "
MOHOTMIpaTa I'miapokcuna Jutmda (11,1 mr, 0,264 mmoss) B MeOH (300
MKJI) ¥ Bome (300 MKJI) ODepeMemlMBaJM IOIPpM TeMIepaType OKpyXaomen
Cpenrl B TedueHMe 1,5 u. PeakllMOHHy® CMechb paszbaBiasaian ETLOAc (20
MJI) U HenTpaamszoBaau 1,0 M pacTBopOM XJOpoBomopoIa B Bome (260
MKJI, 0,26 MMOJIB) . CJIOM pasIelifsIM UM OpTaHUUYeCKMM CJIOM IIPOMHEBAJIN

H.O (3 M), a oOBbemMHeHHHEe BOIOHHE Qasb sKcTparupoBain ETOAc (3
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MII X 3). OOBeIVMHEeHHBE OpITaHUMUeCKMe CJIOM I[IPOMHEBAJIM HaCHIIEeHHBM
BOIOHEIM PacTBOPOM XJIOpMIOa HaTpuda (3 wMiI), cymuiau Hag NazSOq,
OMUIIBETPOBAJIM M KOHLEHTPUPOBAJM IIPM I[IOHMXEHHOM HOaBJIEHUM, UYUTOOH
NOJIYUMUTEL MHTepMenmaT (13  w™Mr, 87%) . HeouumeHHHBM MHTEPMEeIMAT
pacTeOopsaAIM B 1, 2-guxJjopsTaHe (300 wmxia) m TOY (300 wmxj, 3,89
MMOJIb ) ¥ TOJIYUEeHHHM PacTBOP IIepeMelMrBaly I[IpU TeMlIepaType
OKpYXawlmel cpelw B TeueHMe 1,5 u. HeouumeHHYI PeaKLUMOHHYI CMeChb
KOHLEHTPUPOBAJM IIPM I[IOHMXEHHOM OaBJIEHMM WM OCTaTOK OouMmaJMu C

IIOMOMEBID IIpenapaTUBHOM BOXX (mpemapaTMBHasA KoJIOHKa XBridge™ C18

5 wMxM OBD™, 30x10 wmM, 60 MI/MMH., TpalMeHTHOe 3JIOMpOBaHue
cMecsaMu MeCN wm Bome, comepxammMmu 0,05% TOY), UYTOOH DOJIYUYUTH
Tpuc (TpudTOpPAallEeTAaT) 11eJIeBOTO COoeIVMHEHMS B BUIOE IOBYX

oracTepeoMepoB. C MCHOJbL30BaHMEeM aHaJluTuueckom BOXX (Waters

SunFire™ C18, 2,1x50 wmM, 5 MKM; CKOPOCTL IIOTOKa 3 MJI/MHUH.;
BBOOVMEM 0O0BEM 2 MKJ; TpagueHT oT 2 5no 80% B 3a 3 MUHYTH
(A=BOIa c 0,025% TOY, B=MeCN) ) [1OJIyYeHH clylenyomme
XapakKTepUCTUKN OUacCTepeOoMepOoB:

Inacrepeomep 1. IlepBuM OMK. Bpemsa ynepxuBaHmsa 0,88 wMmH.,
XX /MC (DCHU) paccumT. njs C24H26F2N702 (M+H) *: m/z=482,2;
Habjmomaemoe: 482,0.

InacTepeoMep 2. BTopoM nmuk. Bpemsa ymepxuBaHusga 0,94 wMuH.,
XX /MC (2CH) paccumT. nJId C24H26F2N702 (M+H) *: m/z=482,2;
Habjmomaemoe: 482,0.

IrnacTepeoMepH COOTBETCTBYIOT TR u 75  IOMacTepeoMepaMm
1IeJIEBOTO COeOMHEHUA.

[Ipumep 63

N-{4-1(3R,58) -3-aMuHO-4-TUIPOKCK—4, b—OuMe TUJINUIlepUIVH—1 -
W] = 7-TUOPOKCU—6, 7T-IUTUOPO—S5H-UUKJIIONEeHTa [ b] IMPUONH-3-W1J1} —6—

(2, 6—nudTopdeHMII) —5—OTOPIMPUINH-2-KapOOKCaMNUL
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Cranmg 1. Beuswuyg- (3R,4R,55) -3-[ (tTpeT-

byTokKCcurKapbOHMII) aMMHO | —4—{ [ TpeT -0y Tl (AuMe TiuiI) CUInMiI] OKCHu } =5 -

MeTununepunmuH-1-xKkapboKCcuJiaT

OTBS
BOCHNU
N
Cbz
K pacTBoOpy Tper-0yTuii— ( (3R, 4R, 55) -4-{ [ TpeT-
Oy T (OMMEe TIJI) CUJIMII] OKCHU } —5—Me TUJIIIUIIEPUNVH-3-1JI) KapbaMaTa (3,2
T, 9,4 MMOJIb) (umcTora 40%) B IOXM (25 i) mobaBijigiim  N—-

(6eHBUIIOKCUKAPOOHMUIIOKCH ) CyKUMHMMMULO (2,6 1, 10 MMOJIB), a 3aTeM
TpusTHuiIaMue (1,4 i, 10 mmosib) . CMech IepeMellMBaliM B TedeHMe 16
Y OpY KOMHATHOM TeMIepaType. 3aTeM peakKUMOHHYI CMech pa30aBJiiaiu
EtOAc, MNOpOMEBaJM BOIOM M HAaCHIMEHHHM BOIHHM pPaCTBOPOM XJIOpMUOa
Hatpua U CYIMIIN Han Na2504. PacTBOopHuTesib ynapmupajam  IIpu
IIOHMKEHHOM HOaBJIEHUM M TIOJIYUeHHHM HeOUMMeHHHM OPOOYKT OUMIMaJiM C
[IOMOIWEBID XpoMaToTpaduy Ha cuImkarese, »zJaompysa 25% EtOAc B cMecwu
M30MEPOBR TI'eKCaHa, UYTO HDaBaJio I[IPOMEeXyTOUHOe COeIVMHEHME B BUIE
feJjioro TBepIoro BemecTBa (1,71 1T, 38%). XX/MC paccumT. OJ4
C25H42N205S1iNa (M+Na)+* m/z=501, 3; »atbaownmaemoe 501,0.

Cranmsa 2. Benswuyg- (3R,4R,55) -3-[ (TpeT-
By TOKCHUKAPOOHNMII) @aMIUHO | —4-TUOPOKCHU—5 —Me TUIIuIepuanH—1 -

KapboKCcHJIaT
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OH

BocHij/

N
Cbz
Beuswmi- (3R, 4R, 5S5) -3-[ (TpeT-6yTOKCUKAPOOHWII) aM/HO ] —5—Me TuJI—-
4-(1,1, 2, 2-TeTpaMe TUJIIPONIOKCHK ) Iunepuanmui-1-kapboxkcuyjgar (1,88 1,
4,06 Mmosb) pacTeopsaAu B TI'®G (20 mi) m pmobarjasam 1,0 M pacTeop
TeTpa-H-OyTuJIaMMOHUA ¢Topmuma B TI'® (4,7 ™, 4,7 MMOJIB) .
PeakKlMOHHYI CMEeChb IepeMemMBaJM B TedueHMe 30 MMH. OPM KOMHATHOM
TeMllepaType, a 3aTeM pasbariadaau EtOAc. CMech OBaXOH IPOMEBAJA
HACHIIEHHEIM BOIHEIM pPacTBOPOM XJiopuIa HaTpusa, 3aTeM CyIuiIn U
KOHLUEHTPUPORBAJM IIPpM TOHMXEeHHOM MHaBJeHMM. HeOUMmMeHHHV OIPOOYyKT
ounmaJM C IIOMOMBK XpoMaToTIpaduM Ha CUIMKareiye, »JaoMpys 25-75%
EtOAC B cCcMecHM M30MepOB TI'eKcaHa, 4YTO JIaBajlo IIPOMeXyTOUHOe
coeIMHeHMe B BuUIe 0eJIOTO TBepmoTro BemecTBa (1,48 1T, 82%). XX/MC
paccunT. njasg CigHzsN2NaOs (M+Na)* m/z=387,2; Habiomaemoe 387,0.
Cragmsa 3. bBbeH3mI-3-[ (Tper-0yTOKCUKAPOOHMUII) AMHUHO | —5-MeTuJI—

4-okcomnunepunna—-1-xkapboKCHUIaT

BocHN

N
Cbz
Impuoue (0,8 wi, 10 MMOJB) M HepuomuMHaH Hecca-MapTtuHa (1,8

T, 4,4 MMOJIBE) HOOOABIANM IIPU IIepeMellMBaHMM K pacTBOpy OeH3MI-3-
[ (Tper—0yTOKCUKAPOOHWII) aMUHO ] —4-TUIPOKCU—5—Me TUJINIUIIepUIMH- 1~
kapdokcuiara (1,22 v, 3,35 wMMosb) B IOXM (20 wja) nopu  0°C.
PeakKIIMOHHYID CMecCh IepeMemlMBajJM IIpM KOMHATHOM TeMIepaType B
Teuenre 16 u. OoOaBJIAIM pacTBoOp, colepxamuii NaHCO: m NazxS203, u
[IOJIYYEHHYK CMECEH IIepeMemnMBaln B TeueHue 30 MMH. 3aTeM CMEChH
sKCcTparuporaan HOXM. OOBLeIMHEHHEEe OpTraHMUeCKMre CJIOM CYIUIM Han
Na2504 ¥ KOHLEHTPUPOBAJIM IIPM IIOHMXEeHHOM IaBJIeHUM. IlOJIyUdeHHHM
OCTaTOK OouMllaJiM C [IOMOUBI XpoMaTorpaduu Ha cuaukKarese, »SJIoUpyA

40% EtOAC B CMecHM M3OMEPOB TI'ekKcaHa, UuTO [»aBaJjio IIPOMEXYTOUHOEe
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coemMHeHMe B Buie 0OecuBeTHoro Macja (1,15 1, 95%) . XX/MC
paccunT. njasg CigHzeN2NaOs (M+Na)* m/z=385,2; Habiomaemoe 385,0.
Cragmsa 4. bBbeHzmj-(3R,55)-3-[ (rper-OyTOKCUKAPOOHMII) AMIHHO | —

4d-runporcu-4 ,5-guMeTuanunepunuH-1 -KapOoKCHIIaT

HO
BocHN
N
Cbz
K pactBopy ©OeHs3mi- (3R,58)-3-[ (Tper-0yTOKCUKaAPOOHMII) aMVHO | —

5-meTun-4-okconunepunmuui-1l-kapbokcuyigara (1,61 v, 4,44 wMMOJIB) B

TI'® (30 M) npu -78°C moGaBisdaiM pacTBOp OpoMuIa MeTWUJIMATHUS B
sdupe (3,0 M, 4,4  w, 13 MMOJIB) . Peakummo 3aTeM T'aCUJM
noBaBJIeHUEM BOIOHOT'O pacTreopa NH4C1 u [IOJIYUYEHHYIO CMecChb
SKCTPparmupoBaly EtOAc. O0BbenMHeHHEE opraHMYeCcKHue S5KCTPaKTH
CYWIMJIM WM  KOHLEHTPUPpOBAaJM I[IPM I[IOHWXeHHOM »abJjieHMM. OCTaTOoK
ounmaJM C IIOMOIMBK XpoMaTorpaduy Ha CuIMkKareie, »ioupys 20-80%
EtOACc B cCcMecH M30OMEpOB TI'eKcaHa, uTO OapajJilo CMeChb IOBYX
OMacTepeoMepOB IIPOMEXYyTOUHOT'O COeOMHeHUMSa B BuUIe OeCLBeTHOTO
macjya (0,95 1©, 56%). XX/MC paccumT. njas CooHzoN2NaOs (M+Na)*
m/z=401,2; HabJmogaeMoe 401, 0. Taxkxe OBLIIO BHIIEJIEHO 40%
HenpopealMpOBaBIle'0 MCXOIOHOI'O BelleCTBa.

Crammusa 5. TpeT-ByTuyi-[ (3R,5S) -4-runpoxcu-4,5-

OUMe TUJIIUIIEPUIMH -3~ 1JI ] kapbaMaT

HO
BocHN
N
H
Bensui- (3R, 4R, 58) -3-[ (TpeT-6yTOKCUKapPOOHWII) aMMHO | —4—
ITUOPOKCU—4, S5—OVMe TUIINNUIIEePUONH- 1 - KapBOKCUIIAT (414 Mmr, 1,09

MMOJIL) B Ccocyle pacTBopsaiau B MeOH (10 M) m pmobaBa4iaM Oajljlaoum
(10%) Ha yoJe (100 MT') . Cocynm 3aKPHBaJu MeMOpaHoOM u
IIOOCOENMHAIM K Mapy, 3aloJIJHEHHOMY BOIOOPOIOM. PeaKUMOHHYI CMecCh

IiepeMenmmBaJi IIPpn KOMHaTHOM TeMIleparType B TedeHle HOUM. PaCTBOp
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bunbTPpOBANIM IJIA  yOaJleHMd [ajijlanuMd  Ha o YyIUle ¥ pacTBOPUTEJIb
yllapuBaj IOpU IIOHWXEHHOM »OaBJIeHUM, UTO HDaBaJio [IPOMEeXyTOUHOe
CoenMHeHVe B BuIe ©OeclUBeTHOI'o Macja (245 wmr, 92%), KoOTOpoe
MCIOJIb30BaAIM IJIA CJeOyKlel CcTaIuM peakuuu ©0e3 IONOJHUTEeJIEHOU
OUMCTKH . XX/MC  paccuur. ojasg  Ci2H2s5N203 (M+H)+* m/z=245,2;
Habjomaemoe 245, 1.

Cranmuss 6. Tper-ByTui-[ (3R,5S)-4-runpoxcu-4,5-gumermua—-1- (3~
HUTPO-6, 7 - Oourunpo-SH-1uKJIoneHTa [ b ] nupuamne -4 -uJjl) Iunepuagna—3 -

nuiaj]xkapbamar

OH
BocHN

N
S NO;

-~

N

CMmechb 4-xJ1I0p—-3-HUTPO-6, /- nurmunpo—-5H-UMKJIONeHTa [ b] mupuOnHa
(210 MT, 1,0 MMOJIB ) , Tper-0yTuii- ( (3R, 58) - 4-tunpokcu—-4, 5-
OVIME TUJITIUIIEPUOMH- 3-UJI ] KapBaMaTa (255 MI, 1,04 MMOJIb ) u

TpusTUIaMMHa (296 wMkJ, 2,12 MMOJIB) B M3OINPOIMIIOBOM choupTe (1

MJI) HOepeMemyBaiu npu 80°C B Teueume 2 U. PacTBOPUTEJL yIapWBaJuU
IIpM IIOHWXEHHOM HIaBJIEHUM U IIOJIYUeHHEM OCTaTOK OUMIa M C IIOMOMLIO
XpoMaToTrpadum Ha cuiamkaresye, »Jiwoupysa 25% EtOAC B cMecH M30MEPOB
TeKCcaHa, UYTO HaBaJIo IIPOMEeXyTOUHOe CoelMHeHMe B BUIe XeJITOT'O
MacJa (318 wMT, 74%) . XX/MC paccuuT. Oja8 CzoH31NaOs  (M+H)*
m/z=407,2; HabiomaeMoe 407, 2.

Cranmns 7. Tper-ByTui-[ (3R,5S)-4-runpoxcu-4,5-gumernia—-1- (3~
HUTpO-1-0KCcuno-6, 7-ourunpo-SH-1uxjoneHTa [ b ] nupunma—4-

nJ1) nunepunmue-3-ui] kapbamaT
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OH
BocHN
N
~xNO2
N+'
o
K cmvmecu 7per-0OyTtui-|[ (3R, 58)-4-tunpokcu—-4, b—oumeTmii—1- (3-

HUTPO—6, 7T-OUTrnnpo—-5SH-UMKJIONeHTa [ b] IUupnonH—-4-1JI) IUIIepUouH— 3—
min]kapbamarta (312 wMmr, 0,768 wMvoJbs) B IOXM (3,2 ™M) pobGaBigain
mCPBA (260 wMr, 1,5 wmvmosp). UYepes 2 u XX/MC mnokasaja, UYTo
npopearnpoBajio ToJibko 30% mcxonHoTo BemecTBa. mMCPBA poBaBiidim
eme HeCKOJIBKO pas (mo ofbmero kojguuecTBa oOkoJio 10 BKB.), IOKa
XX/MC He mokaszajla IOJIHOEe pacxoIOoBaHMe MCXOIOHOTO BemecTBa (uepes
OpMMepHO 7 dW). 3aTeM K cCMecu »Oo00aBJAAM HACHIEHHHM pPacTBOP
NaHCO3z ¥ T[NOJYyUeHHYK CMecCh »SKcTparuporanu [IXM. OO0beOVMHeHHHE
OpT'aHMUeCKMe DSDKCTPakKTH CYNIMJIM ¥ 3aTeM KOHLEeHTPpMPOBaJiM »ocyxXa
IpY IIOHMXEHHOM IaBJIeHMM. HeouMlleHHOe IIPOMeXyTOUHOEe COeOVHEHME
MCIOJIb30BAIM IJIA CJeOy el CcTaIuu peakuun ©0e3 IONOJIHUTEeJIBHOU
OUMCTKU. XX/MC  paccuur. nJis C20H31N40¢ (M+H)* m/z=423,2;
Habjonmaemoe 423, 2.

Cranmsa 8. 4-{ (3R,58) -3-[ (Tper-ByToKCHUKapPOOHMUII) aMIUHO | =4~
runpoxcu—-4,5-guMe TUInunepunMaE—1-muja} —-3-HuTpo-6, 7-ouruapo-5SH-

IIMKJIOIEHTA [ b ] nupuamne-7-uaanerar

OH
BocHN
N
»
N
AcO
CMmechb Tper-0yTui-[ (3R, 58) —4d-runpokcu-4, S-ogumMeTmii—1- (3-

HUTpO—-1-0KCUOO—-6, 7T-OUTUOPO—SH-LUUKJIONIeHTa [ b] nupmuomH—4 -
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W) InnepulInH-3-mi] kapbamara (390 M1, 0,92 MMvoaws) u Ac20 (2 M)
nepememueanau 1pu  90°C B Teuenme 1 u. PeaKIMOHHYK CMeCh
OXJIaXIajlM OO KOMHATHOM TeMIepaTypH, a 3aTeM KOHUeHTPUPOBAJIU IIPpU
IIOHVWXEHHOM IHaBJieHMM. CMeCchkb HeuTpaJlu30BaJiM BOIHEM pPacCTBOPOM
NaHCO3; m 3aTeM »skcTparmporaln ELOAc. OO0belMHeHHEEe Opl'aHUMUeCKUe
SKCTPAKTH CYIMIM ¥ KOHILUEHTPUPOBAJM IIPM IIOHMWKEHHOM HOaBJIEHUM.
[ToJIyUYeHHEIN OCTaTOK oumImaJIn c TIOMOIMBIO XpoMaToTrpadun Ha
cumkarejye, »iwoupyda 20-80% EtOAcC B cMecH M30MEPOB I'eKCaHa, UYTo
oapaJjio TpedyeMull MNPOOYKT B BMIe XeJIToro Macja (196 mr, 55% za 2
cTammum) . KX /MC paccumT. nJjsa C22H33N107 (M+H) * m/z=465,2;
Habimomaemoe 465,1.

Cranmus 9. 3-AmmHO-4—-{ (3R, 55) -3-[ (TpeT-
Oy TOKCHUKAPOOHMII) aMUHO | —4-Tunpoxcu—4 ,5-auMe THIINIUIIePUOUMH -1 —1J1 } —

6,7 -ourunpo-5SH-1iukjoneHTa [b]oupuomea-7-uaanerar

OH
BocHN
N
Xy NH2
P
N
AcO
4-{ (3R, 58)-3-[ (TpeT-ByTOKCUKaAPOOHMJI) aM1HO ] —4-Tunpokcu—-4, 5-

OVIMe TUJINIUIIEPUOUH- 1 ~WJI } = 3—HUTPO—6, 7T—-ourmuopo—-5H-

LUMKJIONIeHTa [ b] IMpUOMH-7-MJjlaleTaT (198 MI, 0,426 MMOJIb )
PAcCTBOPSJIM B YKCYCHOM KUcJIOTe (2,8 MJI) M K pPacTBOPY Io0aBJISAIM
nopomok xejeza (0,36 1, 6,4 MMOJIB). PeakliMio I[IepeMellMBaJM IIPpU
KOMHATHOW TeMIepaType B TeueHUe 2 Y. CMeck paz3baBagaan 30 M
EtQOAc, OUIIE TPOB AU yepes OMaTOMOBYIO 3eMJI. Qs TPAaT
KOHIEHTPUPOBaJIM IIPM IIOHMXEHHOM IJaBJIeHUM M IIOJIYUYEHHEM OCTaTOK
pacTeopsaau B EtOAc u HeuTpaau3oBaau NaHCOz. Ciou pasdesysaan u
BOOHHIM CJIOM DSKCTPAarMpPOBaJIM OONOJHUTEJILHHM KoJnuecTBOM ELOAC.
O6benuHeHHHEe OpTaHMUecKMe CJIOM CYIIMIM UM KOHLEHTPUMPOBAJM IIpU
IIOHMXEHHOM HOaBJIEHMM, UYTO IaBalJlo IPOMeXyTOouHOe coelIMHeHMe B BUIEe
feJjioro TBepOOT'o BemecTeBa (176 M1, 95%), KOTOpPOe UCIIOJb30BaJA

OoJig cJenyiomel cTaiumM 0e3 IOMNOJHUTEJBHOM ouncTkr. XX/MC paccuur.
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0Jisg C22H3sNgOs (M+H)* m/z=435,3; HabimowmaeMoe 435,1.

Cranms 10. 4-{ (3R,58) -3-[ (TperT-ByTOKCUKAPOOHIUII) AMHUHO | —4—
I'uApoKCcu—4 ,5-numerunnunepuina-1-uyn}-3-({ [6- (2, 6-audTopdpermny) -5
dTopnupuAnH-2-1JI] KaPOOHMJII } aMIHHO) —6 , /- AuTrunpo—5SH-

IIMKJIOIEHTA [ b ] nIupuamuH-7-mujaalnerar

OH
BocHN = £
Z F
N~y N |
|\ N S
N O
AcO

3-AMmHO-4-{ (3R, 5S5) -3-[ (TpeT-OyTOKCUKAPOOHWII) aM1HO ] —4 -
TUOPOKCU—4, S—OVMe TUIINUIIePUONH-1-1Ji} -6, 7T-ournapo—5S5H-
HMKJIOTIeHTa [ b] mmpuamH-7-unaunerar (153 mr, 0,352 MmoJsib), 6-(2,6-
onbTopdeHMIT) —5—0TOPIIUPUINH-2-KapOOHOBYH kucJjoTy (107 wMr, 0,422
MMOJIB ) , HATU (330 mr, 0,88 wmMoJsip) m IOWMIISA (180 mMrJj, 1,0 MMOJIB)
pacrBopsasau B IMOA (4,9 MI) M I[OJYUYEeHHYK CMECh IIepeMellMBaJii IIpU
KOMHATHOM TeMllepaType B TeueHMe 2 U, PeakKUMOHHYID CMeChH

pazbaBiasaau MeCN um oummaam c nDoMomeio OO-BIXX (kojoHka Waters

SunFire™ C18, 19 mm x 100 MM, pasMep dYacTul, 5 MKM, I'paIMeHTHOe
sJOMpoOBanmMe cMecsamu  MeCN/Boma, comepxamuvm  0,1%  TOY, npu
CKOpOCTHU IIOTOKa 30 MJI/MUH. ), yTo oaBaJlo [IPOMEXYTOUHOE
coeIMHeHMe B BuUIe 0eJIoTo TBepHmoTr'o BemecTBa (118 mMr, 50%). XX/MC
paccunT. n0Jg C3aH39F3Ns0e (M+H)* m/z=670,3; uHabimomaemoe 670, 3.

Cranmsg 11. N-{4-[ (3R,55) -3-AmnuHO-4-runpoxcmu-4,5-
OUMe TUJIIUIePUAMH -1 ~uJl] -7 -I'MopoKcu—6, 7—-ouruapo-SH-
nurJjoneHTa [b]nupunue-3-uia}-6- (2, 6-1upToppeHnyi) —S-propnupuamH—2—
xapbokcaMu

4-{ (3R, 58)-3-[ (TpeT-ByTOoKCUMKapOOHWJI) aM1HO ] —4-Tuapokcu—-4, 5-
OVME TUIINIUIepUOIMH-1-min}-3—- ({ [6— (2, 6—-nudTOopdeHWI) —5— O TOPIMPUINH~
2-mi1] kapOOHUII } aMMHO ) —6, 7—OUTHMOPO—-SH-UUKJIICIIeHTa [ b] mnpuInH—"7-—
minaueraTr (118 mMr, 0,176 MMOJIB) pacTBOopsaIM B cMecu MeOH (1 M) u

TT'® (1 wua) m pobamasimu 0,5 M BomHeEMM pacTBop NaOH (1 M, 0,5
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MMOJIBE ) . PeaKUMOHHYK CMECh IIepeMelMBaJlM B TeueHMe 1 4, a 3aTeMm
KOHILEHTPUPOBaJIM JOocCyxXa IIpM I[OHWXEHHOM IaBJIeHMM. K ocTaTky
nodasjsgaam 4,0 M pacTBOp XJOPOBOOOpOHma B IOMOkcaHe (3 w™i, 10
MMOJIBE) . PeaKUMOHHYK CMeCh IIepeMellMBaJiM B TeueHMe 1 4, a 3aTeMm

yIapuepajmu OocyXa. [IOJIYYEeHHEM OCTaTOK pacTeopsain B MeCN wu

oummalJM ¢ 1nomombio OP-BOXX (xojioHka Waters SunFire™ C18, 19 MM X
100 MM, pasMep dYacTul, 5 MKM, TI'paIMeHTHOEe 3JIMPOBaHME CMECIMU
MeCN/BOIna, comepxammuMmmu  0,1% TOY, opM ckopocTu noToka 30
MJI/MUH. ) , UuTo oaBaJjio YeTHpEe PasJIMYHEX IMacTepeoMepa
buc (TpudTopaleTaTa) LeJIeBOTO COelIMHeHUS B BUIOe OeJIEIX TBEPIHX
BEMEeCTE.

Inacrepeomep 1. IlepBHM NOUK. BpeMmMsa yIepxuBaHusa 1,402 MmH.,
XX/MC paccuuT. mig Cz7H2eF3NsO3 (M+H)* m/z=528,2; HabiaomaeMoe
528,2. H AMP (500 MI'wu, IOMCO-d¢) o, M.m., 10,49 (c, 1H), 8,74
(c, 1H), 8,36 (mm, J=8,7, 4,0 Twu, 1H), 8,21 (v, J=8,8 Tu, 1H),
8,14 (c, 3H), 7,71-7,61 (m, 1H), 7,31 (v, J=8,3 Tu, 2H), 5,16
(vr, J=¢,9 T, 1H), 3,55 (m, J=9,7 Twu, 1H), 3,33 (v, J=12,1 Tu,
1H), 3,25 (m, J=11,3 Tw, 1H), 3,14 (mxB, J=12,0, 4,2 u 3,4 Tu,
1H), 3,05 (¢, 1H), 2,97-2,80 (M, 2H), 1,97-1,83 (M, 1H), 1,73
(g7, J=11,4 n 6,6 I'u, 1H), 0,98 (¢, 3H), 0,63 (m, J=6,8 T 3H).

InacTepeoMep 2. Bropolm nmk. Bpems ymoepxuBaHmusga 1,445 muH.,
XX/MC paccumT. nJjasa Cz7H29F3NsO3 (M+H)® m/z=528,2; HabgomaeMoe
528, 2.

Inacrepeomep 3. TpeTuyt nuk. Bpemsa yIepxuBaHusa 1,587 wMuH.,
XX/MC paccumuT. g Cz7H2eF3Ns03  (M+H)* m/z=528,2; HabiomaeMoe
528,2. 1H aMP (500 MI'n, IMCO-de) &, M.m., 10,48 (c, 1H), 8,82
(c, 1H), 8,37 (mm, J=8,6 n 3,9 I'u, 1H), 8,22 (7, J=8,8 Tu, 1H),
8,03 (¢, 2H), 7,07 (1, J=8,1 T, 1H), 7,31 (v, J=8,2 Tu, 2H),
5,13-5,05 (™M, 1H), 3,41 (m, J=10,7 Tu, 1H), 3,24 (v, J=12,1 Tu,
1H), 3,13-3,02 (m, 1H), 3,03-2,81 (M, 2H), 2,46-2,38 (M, 1H),
1,91 (mxm, Jo=13,2, 7,1 Tu, 1H), 1,80-1,66 (M, 1H), 0,97 (c,
3H), 0,67 (m, J=6,7 Tu, 3H).

InacrepeoMep 4. UeTBepTHM NIMK. BpeMmsa yHOepxuBaHusg 1,658
MMH, . XX /MC PaCCUMT. nJis C27H29F3N503 (M+H) *+ m/z=528,2;

HabJiomaemoe 528, 2.
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IuacTepeoMeps cooTeeTcTBY®RT (3R,4R,5R,7R), (3R,45,5R,7R),

(3R, 4R, 5R,78) u (3R,45,5R,78S) omracTrepeoMepaM LIeJIEBOT'O

COeIVMHEHNA .

[Ipumep 64

N-{4-1(3S,5R) -3-aMmMHO-5-MeTMJIIMUIEPUINH-1-1JI] = /- TUOPOKCHU—
6, 7-oUrMOpo—-SH-UUKJIOIEHTAa [ b] IMPUOVH-3-WJI}—6-[2, 6—oudTop—-4-

(MeTOKCHMMEeTWII) QeHMII] —S5—-pTopnupuInH-2-kapboKkcaMmuo

F
H N7
N 2™

N
X
N O

HO

Cranmnsa 1. (3,5-IudropdeHnyi) MeTaHoJl

HO F

K pacteBopy 3,5-mupropbeHzanvmeruma (2,00 r,14,1 MmMOJIB) B

MeOH (20 w1) npu 0-5°C nopumamm pobaridaiau NaBHs (1,06 1©, 28,1

MMOJIL) . CMechb nepememuBaigu 1rnpu 0-5°C B Teuenme 1 U, Tacuiu
HaCHIe HHEIM BOIIHEM pPacTeOpPOM xJjopuna HaTpuU4, a 3aTeM
srCcTparmporaiin ELtOAc (2 paszsa). OOBEeIMHEHHHE OpITaHUMUeCKHre @QasH

IPOMEIBAJM BOIOWM M HACHIEHHHEM BOJIHHM pPacTBOPOM XJIOpMIa HaTpui,
saTeM cymuiaM  Hano NazxS04 M KOHUEHTPUPOBAJIM IIPM  [IOHMXEeHHOM
OaBJIEHUN, uTo oaepajio [IPOMEXY TOUHO e COeOMHeHNe B BUIE
BeclBeTHOTO MacJja. %) . 'H SAMP (300 MIu, CDCls) &, M.O., 6,88 (M,
2H), 6,70 (m, 1H), 4,69 (c, 2H), 1,88 (m.c., 1H).

Cranmnsa 2. 1,3-Jluprop-5- (MeTOoKCHUMETIII) DEH30JI
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o"

F

K pactBOpy (3, 5-nudropdbenus)merarHosa (1,98 1,13,7 MMOJB) B
TI® (20 mi) npm 0°C nopumammu mo®aByisaaM TuUopun HaTtpus (1,0 o, 25
MMOJIL) . CMech TInepememuBanamu npu 0-5°C B Teuenme 1 u, a 3arem
nobarijaaau MeTwJmonmun (4,3 M, 69 MMOJIb) . PeaKUMOHHYI CMEecChb
IepeMellMBalM IIPpM KOMHATHOM TeMIepaType B TeueHue 2 Y. CMecChb
TacuJIM BOIOWM UM »KCTparupoBaliv EtOAc. OO0belMHeHHBEe OpTaHWUecKUre
SKCTPAKTH KOHIEHTPUPOBAJIM M IMNOJYUEHHHM OCTAaTOK IMIPONyCKallM depes
KOJIOHKY, conmepxamyn 40 1 cuamukaresda, »siawoupysa 0-40% EtOAc B
CMeCHr M30MepOB TI'eKCaHa, 4YTo naBajio OecuseTHoe Macio (2,1 1,
97%). H #AMP (300 MI'wu, CDCls) &, M.m., 6,86 (M, 2H), 6,71 (M,
1H), 4,43 (¢, 2H), 3,38 (c, 3H).

Cranmsa 3. 2-[2,6-Iuprop-4- (MmeTokcumeTmnyi) peanin]-4,4,5,5-

TeTpamMeTnyi-1,3,2-01MoKCcaboposiaH

K pacrBopy 1,3-mnudprop-5- (MeTokcuMeTmy)benszoyga (0,970 1,
6,13 w™mvoJes) B TI'® (24 wi1) npm  -78°C MenjJeHHO C  IIOMOMbBIO
KalneJIJbHOWM BOPOHKM n»oBarjasaiu n-Bull B TekcaHe (CMeCchb M3OMEPORB)
(1,6 M, 9,58 MJI, 15,3 MMOJIBE ) . [Tocae oobaBJIeHUA CMECH
BHOEPXUBaIM Ipu -78°C B Teuenme 1 uY. 3aTeM OOHOM IOPLMEN
oo0aBJIgIn 2-mzonponokcu—-4,4,5, 5-rerpamermii-1, 3, 2-nuokcadbopoiiaH
(3,75 ™y, 18,4 wMMOJIB). PeakKUMOHHOM CMeCcH m»OaBaJlM HarpeTbCcsa OO

KOMHaTHOM TeMIIepaTyYyPE M IIepeMellMBaJliM B TeUeHNMe 1 u. PeaKIMOHHYIO
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CMecChk TacuiaM BOOHBEM pacTBopoM NaHCO3 m sxcrparupoBasmu EtOAcC.
OObeOMHeHHEe OpTaHUUeCKMe 5DKCTPAaKTH I[IPOMEEBAJIM HACHIEHHEM BOIHEM
pacTBroOpOM xXJiopuna HaTpMAa, 3aTeM CYMUIIN Hano Na2504 u
KOHLIEHTPUPOB AN opu IOHVKEHHOM DaBJIEHUN, 4To naBaJjio
IIPpOMEXyTOUHOe COoelIMHeHMe B BUOe OeclBeTHOT'O Macja. <H AMP (300
MI'y, CDClsz) o, m.m., 6,82 (M, 2H), 4,43 (¢, 2H), 3,38 (c, 3H),
1,37 (c, 12H).

Cranmsa 4. 6-[2,6-JlupTop-4- (MeTOKCHUMETIII) QEHMII] -5~

dTopnupuanMH-2-KapboHOBAd KUCJIOTA

OH
@) R
/N
— O—
FF
CMecCh 2-[2, 6-gudrop-4- (MmeTokcuMeTnn) beunia] -4,4,5, 5-

TeTpaMeTusi-1, 3, 2-nuokcaboposaHa (0,364 1, 1,28 MMOJB), MeTUI-6-—
tpoM—-5S5—-dpTopnupuInH-2-kapbokcuinara (0,300 r, 1,28 Mvmoss) u JUIISA
(0,67 wMix, 3,8 MMmoJIb) B 1,4-omokxcaHe (6 M) u Bome (0,30 wd)
nponyBajin as0TOM. K cMecHu no0aBJIan oucC (Tpu-TpeT-
oyrunpochdmy) nasgtaomuit (65,5 mr, 0,128 MMOJBL) . 3aTeM IIOJIYUEHHYIO
PeaklMOHHYID CMechb HarpeBaau npu 120°C B TeueHme 40 mmH. CMechb
b TpOBANIM yepes cJIoM OMaTOMOBOM 3eMJIn n ¢ouIbTPAaT
KOHIEHTPUPOBAJM IIPU IIOHMXEHHOM MHOaBJIeHMM. HeOUuMeHHH IPOOYKT
ouMmaJM C TIIOMOmBI KOJIOHOUHOM XpoMaToTpaduy Ha  CcuIMKarese
(nymoupoBaHue 0-50% EtOAcC B CMecHM HM3OMEPOB I'ekcaHa), 4YTO IaBaJio
MeTuJI-6- [2, 6—nudpTop—-4- (METOKCUMETUJI) PeHMJI] —D—dTopIUPUINH—2—
KapbokcuiaT B BuUIe OeJIOTO IIOPOWKA .

MeTmi—-6-[2, 6—nudprTop—-4- (METOKCUMEeTWII) PeHMII] —5—dTopIUPpUINH—
2-kapbokcuiaT obpabaTHBain TOY (2 w™ia), MeOH (2 wmia) m 1,0 M
BOOHHM pacTBopoM NaOH (2 My, 2 MMOJIBL) IIPM KOMHATHOM TeMIepaType
B TedeHre 1 u. JleTyuyme pPacTBOPUTEJ M VYIOaJaJIM T[OIPU [TOHMXKXEHHOM
naBJieHur. OCTaTOK HeMTpajJu3oBaJM OO0 pH okojo 5-6 ¢ nomombn 1 H.
HCl. BmmarBmMe B OCaOOK TBeplbe BelleCTBa CcoOMpalX C IIOMOIBIO
bnIIb TPOBAHUA, TP OMHIB aJIN BOOOM n CYUWWIIN, uTo oapajio

[IPOMEXYTOUHOEe COeOMHEHMe B BuIe OeJIOTO TRBepOoIr'o BemecTBa (374



283

Mr, 98,2%). XX/MC paccuur. njasg Ci4H11F3NO3; (M+H)* m/z=298,1;
Habjmomaemoe: 298, 0.

Cranmsa 5. N-{4-[(35,5R)-3-AMuHO-S-MeTuanunepunmMa-1-muiaj]-7-
I'UOPOKCU—6, 7 —Ourunpo-SH-1ukjoneHTa [b]oupunmua-3-uia}-6-[2,6-
OuprTop-4- (MeTOKCHMETII) QeHMII ] —5 -pTopnupuamnH-2-kapbokcaMimus

CMechb 3-—ammHO-4-{ (35, 5R) -3-[ (Tper-6yTOKCUKAPOOHWII) aM/HO ] —
S5-MeTmnnunepuInH-1-ui} -6, 7-ourunopo-5SH-uurJoneHTa [ b] nupuomua-—"7-
nijanueTaTa (256 MI, 0,633 MMOJIB ) , 6-[2, 6—oudpTop—-4-
(MeTOKCUMEeTMII) beHWJI] —5—-dTopIUPUINH=-2-KapBOHOBOM KV CJIOTEL (188
Mmr, 0,633 wMmoJib), HATU (481 wmMmr, 1,26 wMMOJIB) B JIMOA (1 M)
IOUIISA (0,330 wu, 1,90 MMOJIB) IepeMellBajJM IIPM  KOMHAaTHOM
TeMIlepaType B TeueHMe 2 U, PeakKIMOHHYK CMeChb TacCulIM BOIOM, a
3aTeM BKCcTparupoBam ELOAc (2 pasza). OOBeIMHEeHHEE OpTaHUUecKue
SKCTPAKTH I[IPOMEBAJIM HACHIIEHHEM BOOHEM pPaCTBOPOM XJIOpMIa HaTpWAd,
cymuit Han NazxS0O4 M KOHLEHTPUPOBAaJIM I[IPM I[IOHVMKEHHOM OaBJIEHUN.
[IOJIydeHHEM OCTaTOK OuMajy C I[IOMOMBER KOJOHOUHOM XpoMaToTpadum

Ha cCcuJIMkKarese, KCcrnoJib3ysa obopymoBanHme CombiFlash®, DITOUPRY 4

EtOAc/cMeck M3OMEepPOB TeKcaHa (50-100%), dYTOOH NOJYYMTL 4-
{(38,5R) -3-[ (TpeT-OyTOKCUKaAPOOHWUII) aMUHO ] —5—MeTUJINIUIIePUIVNH- 1~
mint-3-[({6-[2, 6—oudprTop-4- (MeTOKCUMeTIJI) QeHMII] ~5—OTOPIUPUOUH— 2~

W} KapOOHWII) aMMHO | =6, 7T-OIuTrmMapo-SH-1UMKIICcNeHTa [ b] nupuIimHa-"7-
njalueTaT B KauecTBe MHTepMenuaTa.

K mpomexyTouHOMYy amMumoy podaBjagaiam TI'G (6 mi), MeOH (6 M) u
1,0 M BomHElM pacTBOop NaOH (6,32 M, 6,32 MMOJIB). CMechb
IepeMemrBaJIM [OpYM KOMHATHOM TeMmrepaType B TeueHue 20 MMH.
JleTyune pPacTBOPUTEIIN yIOaJIamn npu [IOHVDKEHHOM OaBJIEHUN .
[IOJIyU4eHHE OCTaTOK SKcTparupoBaiau EtOAc (2 pasza). OObeIMHEHHEBE
opraHn4YeCcKMe GasH IIPOMHEBAJM HACHIEHHEM BOIHEM PaCTBOPOM XJIOpMIA
HaTpusa, cymuiar Han Naz304, a 3aTeM KOHIEHTPpUMPpOBaJM OOoCyXa, UTo
oaBaJjio Tper-0yTumii— ( (35, 5R)-1-{3-[ ({6-[2, 6—mudTop—-4-
(MeTOKCHMMETUII) GeHMII] —5—QTopPIUPUANH-2-1JI } KapOOHWJI) aMMHO ] — 77—
TUOPOKCU—6, /- OIUTMOPO—SH-UMKJIIONIeHTa [ b] mnpuamHa—-4-ui} —5-
MEeTWJINIUIIEPUONH- 3-1JI) kapBfaMaT B KaueCTBe BTOPOI'O MHTepMeIOuaTa.

[IpOoMeXyTOUHEM CcOUPT obpabaTeraiau TOY (6 wa) m OXM (6 wMia).
CMech I[epeMemMBaJM [OIpYM KOMHATHOM TeMIepaType B TedeHMe 2 U, a

3aTeM KOHLEHTPpMPOBaJIN Inpn ITOHMXEHHOM JaBJIEHVN . HOJ’IyquHbIﬁ
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OCTAaTOK ouMmaJM ¢ IODoMombilo XX/MC (koJjioHKa Waters SunFire™ C18,

19 MM x 100 MM, pasMep dYacTUL 5 MKM, TI'palMeHTHOEe SJIIOUPOBaHMUeE
cMmecavu MeCN/Boma, comepxamymy 0,1% NHsOH, @OpM CKOPOCTM IIOTOKA
30 MII/MUH. ), UTOOH [NOJIYUYUTH oBpa omacrepeoMepa LeJIeBOTO
coenMHeHMA B BUOe OeJIEX [IOPOWKOB.

InacrepeoMep 1. IlepBHM OMK. BpeMmsa ymoepxuBaHusga 1,48 wMuH.,
XX/MC paccumuT. i CzsH31F3NsO3  (M+H)* m/z=542,2; HabiomaeMoe
542,1. 1H saMP (300 MI'u, IMCO-ds) &, M.m., 10,72 (c, 1H), 9,40
(¢, 1H), 8,31 (M, 1H), 8,17 (M, 1H), 7,26 (m, J=9,0 Tu, 2H),
5,23 (m, 1H), 4,75 (M, 1H), 4,51 (c, 2H), 3,34 (c, 3H), 2,99
(m, 1H), 2,84 (m, 2H), 2,71 (M, 1H), 2,53 (M, 1H), 2,41 (M,
1H), 2,28 (™, 1H), 2,22 (M, 1H), 1,77 (M, 1H), 1,49 (M, 2H),
1,28 (m, 1H), 0,53 (m, J=6,0 Tu, 3H).

InacTepeomep 2. BTopo¥M nMk: Bpemsa yIepxuBaHuga 1,56 MuH.,
XX/MC paccuuT. miag CzsH31F3NsO3 (M+H)* m/z=542,2; HabiaomaeMoe
542,1. H AMP (300 MI'w, IOMCO-d¢) o, M.m., 10,71 (c, 1H), 9,40
(c, 1H), 8,31 (M, 1H), 8,17 (m, 1H), 7,26 (m, J=9,0 Tu, 2H),
5,24 (m, 1H), 4,78 (m, 1H), 4,51 (c, 2H), 3,34 (c, 3H), 2,97
(m, 1H), 2,83 (m, 2H), 2,71 (m, 1H), 2,53 (M, 1H), 2,41 (M,
1H), 2,29 (m, 1lH), 2,25 (M, 1H), 1,72 (M, 1H), 1,51 (M, 2H),
1,28 (m, 1H), 0,52 (m, J=6,6 I'u, 3H).

InacTepeoMepEl  COOTBETCTBYIOT TR u 7S5  OuacTepeoMepaM
11eJIeBOTO COeOMHEHU.

[IpuMmep 65

N-{4-[(3R,4R,58) -3-aMMHO-4-TUIOPOKCHU—5—MeTUJINUIePUINH-1—-
wuinl] -2, 3-gurunpodypo [2, 3-b] nupuanH-5-mj}-6-[2, 6—-oudpTop-4-(1-

TUOPOKCU—1-MeETUIIDTUII) QeHMII] —5—OTOpIUPUONH-2-KapBoKCcaMn
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Cranmns 1. 1-(3,5-InudpropdpeHnii) >raHoll

HO

K pactBOpy 3,5-mud¢ropbenzanvmeruna (3,00 r», 21,1 mMMOJB) B
TI'® (30 1) mpu 0-5°C mo kanjuaM mob6aBijaiam OpoMuI MeTMJIMATHUS B

TI'® (3,0 M; 8,44 mu, 25,3 MMoJsib) . CMech Iepememmpanu npu 0-5°C
B TedueHMe 1 U, TacCWJM HaCHIEeHHEM BOIOHEIM PaCTBOPOM XJIOpHUIA
HaTpud, a 3aTeM »sKcTparupoBanau EtOAc (2 paza). OObeOMHEHHEHE
opraHmMuyeckue OGasbl IPOMEBAJIM BOIOOM ¥ HACHIEHHHM BOIHEM PaCTBOPOM
xJjjopunga HaTpusd, cymim  Han NazxSOs M KOHLEHTPUPOBAJM  IIpU
IIOHMXEHHOM IaBJIEHWM, UYTO HOaBaJio MPOMEeXYyTOUHOEe COoeIaVHeHMe B BUIe
BecuBeTHOTO Macja (3,02 o, 90,4%). 1H AMP (300 MI'u, CDCls) 9,
M.n1., 6,89 (m, 2H), 6,69 (M, 1H), 4,88 (xB, J=6,3 T'u, 1H), 1,47
(m, J=6,3 T, 3H).

Crammns 2. 1-(3,5-IudpropdeHni) >TaHoH

F

O

[lepuonmHaH [Jecca-MapTuHa (9,66 1, 22,8 MMOJbB) [IOPLUMAMU

nodasjgaamM B pacTBop 1-(3,5-mudropdeHmi)sradoyga (3,00 o, 19,0
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MMOJIB) B IOXM (40 ™), OXJaxXxIeHHBM Ha JieOogHoM 0OaHe. CMechb
IepeMemyrBajgM IIpM KOMHATHOM TeMIepaType B TeueHMe 2 Y, 3aTeM
KOHIEHTPUPOBaJIM IIPpM NOHWXEHHOM HaBJieHMM. OCTaTOK OuMmaau C
IIOMOIEBID  KOJIOHOYHOM  XpoMaToIpaduu Ha  CuiIMKareje, MCIOJb3Yy4d
obopynoBaume CombiFlash®, sioupys EtOAc/cMech M30MepOB T'ekKcaHa
(0-40%) . TlocJyse oummeHMs MHoJiydeHo 2,06 1T (69,6%) IPpOMEXyTOUHOTO
coeIMHeHMS B BuUIe OeclBeTHOTO Macja. H AMP (300 MI'u, CDCls) &,
m.o., 7,45 (m, 2H), 7,01 (m, 1H), 2,59 (c, 3H).

Cranmns 3. 2-(3,5-IudpropdpeHny)aporaH—2—0J

OH

F F

K pactBopy 1-(3,5-nudTopdbeHni)staHoHa (2,00 r, 12,8 MMOJB)
B TI'® (20 M) mopm 0-5°C mo xamjaaM DoOaBidaau OpoMUI MeTHUJIMaTHUS
B TI'® (3,0 M; 5,12 wiu, 15,4 MmoJb). CMechk IepeMemmBaim npu 0-
5°C B mTeuenme 1 u, 3aTeM TaCUJIM HACHIEHHEM BOIHEIM PaCTBOPOM
XJiopmuna HaTpud, SkcTparupoBain EtOAc (2 paza). OOBLeOMHEHHHE
opraHn4YecKyre (GasH IPOMBBAJIM BOOOM UM HACHIEHHBEM BOIOHEIM PacTBOPOM
XJiopuna HaTpusid, cymmian  Han Nazx304 ¥ KOHUEHTpUMpOBaJIM  I[IpU
IIOHWXEHHOM IOaBJIEHMM, UTO LTabBaJio IIPOMEeXyTOUHOE COeOMHEeHUe B BUIE
BecuBeTHOTO MacJya (2,12 o, 96,1%).

Cranmda 4. 2-[3,5-IIngprop-4-(4,4,5,5-Trerpamerni-1,3,2-

OnoxkcabopojiaH—-2-1jl) QeHMUJI ] IpoIaH~—2—0J1

OH

K cvmecu 2-(3,5-mnudropdeHnsI) rIpollad—2-0Ja (2,00 1, 11,6

MMOJIBE) B TI'® (46 wmi1) npu -78°C MemJIEHHO C IIOMOImBLI KalleJIbHOM
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BOpPOHKM pobarjsaiau n-Bullli B TekcaHe (cMechk wu3oMepoB) (1,6 M,

18,2 w, 29,0 MMOJIB) . [locye 3zaeeplieHMa nobOaBJIeHUSA  CMeCh

BHOEpXMUBaIM npu -78°C B TeueHme 1 u. 3aTeM OOHOM IOpLUEN
noBaBJIaJIn 2-mzonpornokcu—-4,4,5, 5-rerpameruii-1, 3, 2-nuokcabopotiald
(7,11 ™y, 34,8 wmMoJb). CMecH JaBajiM HaTrpeTbCs OO KOMHATHOM
TeMIIlepaTypH M IlepeMelluBaJiM B TedeHMe 1 U, 3aTeM peakLUuio I'aCUiu
BOIOOM ¥ pPacTBOP SBKCTparupoBalivn EtOAc. OObeIMHEeHHBE OpraHUUuecKHue
SKCTPAaKTH IIPOMBIBAJIM HACHIIEHHHEM BOIOHHEM PacTBOPOM XJIOpMIa HaTpUA,
3aTeM cymuir  Hano NazxS0O4 M KOHUEHTPUPOBAJM IIPUM  [TOHMXEeHHOM
naBJIeHUN, uTo oaeajio [IPOMEXY TOUHO e COeIOUHeHUE B BUIE
fecuBeTHOTO Macja. XX/MC paccuur. niasg CisH21BF203Na (M+Na) *
m/z=321,2; HabmomaeMoe: 321,0.

Crammus 5. Merun-6-[2,6-guprop-4- (1 -rugpoxcu—1-

MeTHIIDTUII) QeHuII] —5S-dropnupunna—-2-KkapboKCHjIaT

K POy TOM as’0ToOM cMecHu 2-[3,5-oudprop-4-(4,4,5, 5-
TeTpaMeTuJi-1, 3, 2-nuokcabopojlaH-2-1JI) peHmJI] IpornaH-2-oJja (1,53 1,
5,13 MmMoJiB) , MeTUJI-6-0OpoM—-5-¢TopnMpunnH-2-kapbokcuiara (1,20 1,
5,13 MMmoJib) M OUIISA (2,7 i, 15 mMmoisiz) B 1,4-gmokxcaHe (20 M) m
Bome (1,2 wmiu) pmobariasau Ouc (Tpu-rper-0yTuiadocduH) najjiagum (262
mr, 0,513 w™MMOJB). PeakUMOHHYID CMeCh HarpepaJlu nOpu 120°C B
Teuenre 40 MMH., 3aTeM OXJaxXIalyM ¥ OMILTPOBAJIM Uepe3 CJIoM
IMaTOMOBOM  3eMiIM. OUIBTPAT KOHUEHTPUPOBAJM IIPM  [IOHWKEHHOM

OaBJIEHVIN . HeounmeHHEM OCTaToK oummaJim C IIOMOIIEBO KOJIOHOUHOM

XpoMaToIpadum Ha cuiaukaresge (0-50% EtOAc B CMeCH M30OMEPOB
TekcaHa), uTo oaBaJjio MeTuJI-6-[2, 6—oudTop—4- (l-ruoporcu-1-

MEeTMIIDTIII) QeHMII] —5—dTopIUPpUINH-2-KapBoKCHUIIaT B BUIOE 0eJioro

IIOPOMKa, KOTOPHM MCIOJb30BaM 0e3 IOMNOJHUTEJLHOM OUMCTKH.
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Cranmnus 6. 6-[2,6-Iudprop-4-(1-runporcu-1-MeTuiasTnii) QeHn] -

S—-¢ropnupnuamna-2-xapboHOBAd KHUCJIOTA

OH
O R

72

FF

OH

MeTtun-6-[2, 6—oudpTop—-4- (l1-TuOpoKCU—1-MeTUI2 T ) QeHmJI] —5—
bropnmpuanH-2-kKapOOKCUIaT, NOJYUeHHHV Ha Cramuu 5, obpabaTHBaJu
TI'® (8 M), MeOH (8 miu) m 1,0 M BomHEM pacTBOpoM NaOH (8 i, 8
MMOJIB) TIPM KOMHATHOW TeMlepaType B TeueHue 1 u. JleTyuue
pacTBROpPUTEIIN YO aJlaJn npu [IOHMXEHHOM OaBJIEHUN . OcTraTok
HeTpalu3oBaau mno pH okojJo 6-7 ¢ nomombio 1 M HCl. Ocazmku
OTOUIIE TPOBEBAJMN, [IPOMEIE aJIU BOOOM n CYWMIIN, 4yTo 0aBaJio
[IPOMEXYyTOUHOE COelMHeHMe B BuUIe O6eJioro Teepnoro BemecTBa (0,332
v, 20,8%). XX/MC paccuur. mig CisHi3F:NOs3 (M+H)® m/z=312,1;
Habjmomaemoe: 312,1.

Crangmusd 7. N-{4-[(3R,4R,58) - 3-AMUHO -4 -TUOPOKCHU—-5~
MeTununepuamuH-1-un] -2, 3-auruapodypo (2, 3-b ] nupunuH-5-muja} —6-
[2,6-nupTop—4- (1 -THuOpOoKCHU—1-MeTHUISTHII) QeHMII] —5-dToprIupUamMH—2 ~
xKapboKCcaMu

CMecChb Tper-0yTuii- ( (3R, 4R, 55) -1- (5-ammH0-2, 3—

ourunpodypo [2, 3-b]nupunuua-4-mi) -4-{ [ tpeT-

Oy TWUII (DMME TWJII) CUJINII] OKCU } —5—Me TUJINIUIIEPUIVH-3-1JI) KapfaMaTa (200
MI, 0,418 MMOJIB ) , 6-[2, 6—-gudrop-4- (l-ruonpoxrcu—1-
MeTUIISTUII) beHUJI] —5-dTopIUPUINH-2-KapOOHOBOM  KUCJIOTH (130 wMr,

0,418 w™moJss), HATU (318 wMr, 0,836 MMmoser) B IMOA (1,5 ™M) wu

IUIISA (218  w™MKJI, 1,25 wMMOJIB) IepeMelBajgM OIPpM  KOMHATHOM
TeMIIlepaType B  TeueHMe 2 U, Ilocjle TameHMsS BOOOM  CMecCh
srCcTparmporaiin ELtOAc (2 paszsa). OOBEIMHEHHHE OpITaHUMUeCKre @QasH

NIPOMEIBAJIM HACHIEHHBEM BOIHHEM pPacTBOPOM XJIOpUIOAa HaTPpMUL, CYIIWUIIU
Hano Na2504 " KOHLEHTPUPOBAJIN. OcTaTok oumnaJIm c IIOMOIIBIO
KOJIOHOUHOM XpoMaToTrpadmm Ha CcuJIMKaresye, MUCIOJL3YyS obopyldoBaHMUE

CombiFlash®, smonpys EtOAc/cMeck M30MepoB TekcaHa (50-100%),
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UTO OaBaJio IPOMEeXYyTOUHHM amun, Tper-0yTui- ((3R,4R,5S)-4-{[Tper-
Oy T (DMMe TIII) CMIIMJI] OKCcu } —1—-{5-[ ({6-[2, 6—oudTop—-4- (1-THUOPOKCHU~—
l-MeTUIIBTUIT) QEHUIT] —5—QTOPIUPULONH-2~WJI } KapOOHWJI) aMMHO | =2, 3—
OUTUOPOOYPO [2, 3—b] INpUONH-4-1JI } —-5—MeTUIINUIIEePUONH- 3-1JI) kapbaMaT.
[IpoMeXy TOUHHM aMmnm, IIOJTyYeHHEM Kak ONIIMCAaHO BHIIE,
obpabaTeBamu 4,0 M HCl1 B I»OMOKCaHe (8 ™y, 30 MMOJB) IIpHU
KOMHATHOM  TeMIepaType B TeueHMe  HOUH. PeaKUMOHHYI  CMecCh
KOHLEHTPUPOBAJIM IIPY I[IOHMXEeHHOM IaBJjieHuM. I[IOJIYUeHHEM OCTaTOoK

ouMIIaJ M C IIOMOmbI IIpernapaTuBHOM XX/MC (kojioHka Waters SunFire™

C1ls, 19 MM x 100 ™M, pasMep dYacTul 5 MKM, TI'paIlMeHTHOE
pJOVpOBanmMe cMmecsaMu MeCN/Boma, conmepxamyMmu 0,1% NH40H, 1pu
ckopocTM 1moToka 30 MII/MMH.), UYTO IaBaJio lleJleBoe COeIMHeHVe B
BUIe OejioTo TIopomka. XX/MC paccuuT. mid CegH31F3NsOs4  (M+H) Y
m/z=558,2; wHabGimonmaemoe: 558,0. H AMP (300 MI'u, IMCO-ds) &,
m.n., 10,17 (¢, 1H), 8,69 (c, 1H), 8,32 (M, 1H), 8,16 (M, 1H),
7,32 (m, J=9,0 T'u, 2H), 5,27 (w.c., 1H), 4,49 (M, 3H), 3,05 (M,
1H), 2,96 (m, 1H), 2,66-2,42 (M, bH), 1,47 (c, e6H), 0,68 (&m,
J=6,6 I'u, 3H).

[IpuMep 66

N-{4-[(3R,4R,58) -3-aMMHO-4-TUOPOKCHU~5—MeTUJINUIepUIua—1-
W] -7-TUOpPOKCU—6, 7T-IUTUOPO—SH-UUKJIONEeHTa [ b] IMPUAOAMH-3-WJI} —6—

[2, 6-oudTOp—-4- (METOKCUMETHUII) QeHUII] —5—dTopnUPHUANH-2-KapOoKCaM/

O
OH
N 4 N,lF
|\N X
N O
HO
CMecChb 3—-aMmHO-4- ( (3R, 4R, 58) -3-[ (Tper-

OYTOKCUKAPOOHWMII) aMUHO | —4—{ [ TpeT—-0yTWJI ( BMMEe TIJI) CUJINJI] OKCU } —5—
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MeTWJINUIIEPUNVH-1-1JI) =6, /- Iurnapo—-5SH-UuKJIONeHTa [ b] nnpuInH—7-—

nialeTaTa (324 MT, 0,606 MMOJIB ) , 6-[2, 6—nudTop—-4-
(MeTOKCUMEeTMII) eHMIT] —5—-QTopIUPUINH-2-KapOOHOBOM KMCJIOTEL (180
M, 0,606 MmoJb) m HATU (0,460 », 1,21 mMoJib) B IMOA (3,0 M) u
IOUIISA (0,316 wi, 1,82 MMOJIB) nepeMelnyBaay IIpYU  KOMHATHOM
TeMepaType B TeudeHMe 2 u. Ilocjie TamlleHUsA pPeaklUuy BOLOM, CMecCh
sKCTparupoBain  EtOAC (2 pasza) . O6BbeIVHeHHEEe opraHMUecKHue
SKCTPAaKTH I[IPOMBIBAJIM HACHIIEHHEM BOIOHHM PacTBOPOM XJIOpMIa HaTpUA,
cymmi Han NazxS0O4 M KOHLEHTPUMPOBAJM IIPM I[IOHVMKEHHOM OaBJIEHUN.

OcTaTok ouMIaJIn C I[IOMOIIEBIO KOJIOHOUHOM XpoMaTorpadum Ha

cuimkarese, MCIIOJIL3Y I oBopyIOoOBRaHue CombiFlash®, DIIOUPY I
EtOAc/cmMech M30MEPOB rekcaHa (50-100%), yTo maBaJio
IpOMeXy TOUHEIM aMm, 4-( (3R, 4R, 58)-3-[ (TpeT-

Oy TOKCUKapOOHMII) aMMHO | —4—{ [ TpeT- 0y TIJI ( AMMEe TWJI) CUJIUMJI] OKCHU } —5—
MeTuanunepuInea—1-mi) -3-[ ({6-[2, 6—audpTop—-4- (METOKCUMETUII) DEHWII] —
5-0TopIUPUIVH-2-WJI } KapOOHWII) aMVHO ] —6, /- OuIunpo—5H-
LUMKJIOIIeHTa [ b] mupuivH-"7-ujanerar.

K nOpoMexyTOUYHOMYy aMuoy, I[IOJIYUYEeHHOMYy Kak ONMCAaHO BHIIE,
nobarjaaau TI'G (5 mi), MeOH (5 miu) m 1,0 M BomHEM pacTBop NaOH
(5 M, 5 MmoJsip). CMech IIepeMelMBaJlM IPpM KOMHATHOM TeMIepaType B
TeueHre 20 wmmH. JleTyuMe oOpTaHUUeCKMe pPacTBOPUTENN YHaJdadn IIpK
IIOHMXEHHOM HabBJjleHMM. OCTaTOK DSKCTparupoBaiu EtOAc (2 paza).

SaTeMm OOBEeOVMHEHHEE OpraHMYeCKHMe (1)8.3]31 IIPOMEIB aJIr HaChIll€e HHBEIM

BOOHEM  pPacTBOPOM  XJiopuOa HaTpu4, CYUINIIN Han Na>S04 "
KOHLEeHTPUPORBRAJN npu [IOHVDKEHHOM naBJIeHUU, uTo naBajio
IpOMeXy TOUHEIM CIIVpPT, Tper-0yTui—- ( (3R, 4R, 55) -4-{ [ TpeT-
Oy TUI (DMMeTIJI) CuJinJI] okcu}—1-{3-[ ({6-[2, 6—oudpTop—-4-

(MeTOKCHMMETUII) GeHUII] —5—OTOoPIUPUANH-2-1JI } KapOOHWII) aMMHO ] —7—
TUOPOKCU—6, T-OUTMOpOo—5SH-UMKJIIONIeHTa [ b] mnpuamHa—-4-ui} —5-
MeTWJINUIIEPUOVH- 3-1JI) kapbaMaT.

[IpoMeXy TOUHBIN CcompT, IOJIYyYeHHEN Kak OIIMCAaHO BHIIE,
obpabatmeainm 4,0 M HC1 B gwmokxcanHe (10 wia, 40 MMOJIB) TIPpM
KOMHATHOM  TeMIepaType B TeUeHMEe  HOUU. PeakKUMOHHY CMeChb
KOHLUEHTPUPOBaJIM IIPpM IIOHWXEHHOM »OakJjieHMM. OCTaTOK ouMllain C

IOMOImBbI0 MNpenapaTuBHOM XX/MC (kojoHka Waters SunFire™ C18, 19 MM
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x 100 MM, pasMep dYacTUl 5 MKM, I'palleHTHOe 3JIIOMPOBaHMEe CMeCIMA
MeCN/BOIna, comepxammumm  0,1% NH4OH, npm ckopocTu T1nioToka 30
MJI/MMH. ), UYTOOH IOJIydMUTH IBa OUacTepeoMepa lLeJIeBOoTO COelMHEeHUS
B BuIe OeJIEIX [IOPOWKOB.

InacrepeoMep 1. IlepBHM OMK. BpeMmsa ymepxuBaHua: 1,452 MuH.,
XX/MC paccumT. nJjas CzsH31F3NsOs (M+H)*® m/z=558,2; HabgomaeMoe
558,0. 1H AMP (400 MI'u, IMCO-ds) o, ™Mm.m., 10,53 (c, 1H), 9,32
(¢, 1H), 8,35 (M, 1H), 8,19 (Mm, 1H), 7,20 (m, J=10,2 Tu, 2H),
5,29 (m, 1H), 4,82 (M, 1H), 4,52 (c, 2H), 4,49 (M, 1H), 3,35
(¢, 3H), 3,04 (M, 1H), 2,92 (M, 1H), 2,84 (M, 2H), 2,71 (M,
1H), 2,60 (m, 1H), 2,57 (M, 1H), 2,43 (M, 1H), 2,29 (M, 1H),
1,78 (m, 1H), 1,45 (M, 2H), 0,68 (m, J=6,4 Tu, 3H).

InacTepeoMep 2. BTopo¥ NMK. BpeMa yIepxmuBaHusg: 1,563 mMmH.,
XX/MC paccumuT. mig CzsH31F3NsO4 (M+H)* m/z=558,2; HabiomaeMoe
558,0. 1H AMP (400 MI'wu, IOMCO-d¢) o, M.m., 10,54 (c, 1H), 9,33
(¢, 1H), 8,35 (M, 1H), 8,19 (m, 1H), 7,19 (m, J=8,8 TIu, 2H),
5,28 (m, 1H), 4,80 (M, 1H), 4,52 (c, 2H), 4,49 (M, 1H), 3,35
(c, 3H), 3,04 (m, 1H), 2,93 (m, 1H), 2,84 (M, 2H), 2,70 (M,
1H), 2,60 (m, 1H), 2,56 (M, 1H), 2,43 (M, 1H), 2,26 (M, 1H),
1,79 (m, 1H), 1,44 (M, 2H), 0,69 (m, J=6,4 Tu, 3H).

IracTepeoMepEl  COOTBETCTBYIOT TR wmu 75  OuacTepeoMepaM
11eJIeBOT'O COeOMHEHUA.

[Ipumep 67

N-{4-[(38,5R) -3-aMMHO-5-MeTUINUIEePUOINH-1-1JI] - 7-TUOPOKCHU~—

6, T-ourngpo-5H-uukJIoNneHTa [ b] IMpUINH-3-MJI}—-6-[2, 6—oudpTop—-4- (1-

TUOPOKCU—1-MeETUIIDTUII) QeHMII] —5—OTOpPIUPUONH-2-KapBoKkCcaMn
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OH
F
rad
N" N
ay
e
N O
HO
CMmechb 3-aMmHO-4-{ (35, 5R) -3-[ (TpeT-OyTOKCUKaAPOOHMII) aMMHO | —

5-MeTUINUNepuInH—1-mii} -6, 7-Iuruapo—-5SH-1uKJIoNeHTa [ b] TMpUIVH— /-

minanerara (299 mr, 0,739 mMmonb), 6-[2, 6-mudrTop—-4- (l-runpokcu—-1-
MEeTUIISTUII) beHUJI] —5-bTopIUPUINH-2-KapOOHOBOM  KUCJIOTH (230 wMr,
0,739 wMmoJsib) M HATU (562 wmr, 1,48 wMMoJsip) B JIMOA (0,7 ™M) u
INIISA (0,386 ™, 2,22 MMOJIb) nepeMemrBaaM IIpPM  KOMHaTHOM
TeMIlepaType B TeueHMe 2 U, PeaKUMOHHYK CMeChb TacCuiIM BOIOM, a
3aTeM BKCcTparupoBam EtOAc (2 pasza). OOBeIMHEHHEE OpTlaHUUecKue
basel OPOMEEBAJIM HACHIMEHHBEIM BONOHEIM pPacTBOPOM XJiopuUIa HaTpuAd,
cymms  Han NazxSO4 M KOHLEHTPMPOBAaJIM I[IPM I[IOHVMXEHHOM OaBJIEHUN.

OcraTok oumIaJn C IIOMOIIBIO KOJIOHOUHOM XpoMaTorpadum Ha

culmkarese, MCIIOJIb3Y A obopymoBaHue CombiFlash®, DIIOUPY g
EtOAc/cMech M30MEPOB TrexcaHa (50-100%), uTO nmaBaJio
npoMexyTouHsl amum, 4-{(3S,5R)-3-[ (Tper-0yTOKCUKAPOOHNII) aMUHO | —
S5-MeTmnnmnepuIvH-1-un}-3-[ ({6-[2, 6—oudTop—4- (1-Tuopokcu—1-

MEeTUIIZTIII) QeHMII] —5—0TopIUPUINH-2-1JI } KapOOHWJI) aMMHO ] -6, 7—
OUTMOPO-5H-UUKJIIONIEHTa [ b] IMPUAOUH-7-1JjlalleTaT .

[IpoMeXxy TOUHBIM aMmni, IOJIYYEeHHEN Kak OIIMCAaHO BHIIE,
obpabareBaym TI'd (6 wmia), MeOH (6 M) m 1,0 M BOOHEM pacTBOPOM
NaOH (7,39 mMiua, 7,39 MMOJL) IOpM KOMHATHOM TeMIepaType B TeueHHUe
20 MmH. JleTyuue pacTBOPUTENN yIOaJidlM I[IPY IIOHMWXKEeHHOM IaBJIEHUM.
OcTaTokK DKCTParmpoBalu EtOAc (2 pasza) . O6BbeIVHEHHEIE
opraHMueCcKMre GasH IIPOMHBAJM HACHIIEHHEM BOIHEM PAaCTBOPOM XJIOpMIA
HaTpudg, cymnar Han NazS04, KOHUEHTPUPOBAJM HIPU  [IOHMXEHHOM
IOaBJIeHMM, UYTO IOaBaJlO IIPOMEXYyTOUHHM COUpT, Tper-0yTui- ((3S,5R)-

1-{3-[({6-[2, 6—mudpTop—-4- (1-TMOPOKCU-1-MeTUIISTUII) beHUJI] —5-
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bTopPIUPUIONH-2 -1 } KAPOOHWII) aMMHO ] — /- TUOPOKCU—6, /- OUTUIpOo—5H-
LUMKJIOTIeHTa [ b] IMpUIOMH—-4-1JI} —5—Me TUJIIIIUIIEPUIVH-3-1JI) KapbaMaT.

[TpoMeXy TOUHEBIN CcoupT, [IOJIy4YeHHEN Kak ONMCAaHO BHIIE,
obpabatTeBasm TOY (6 M) m OXM (6 M) . PacTBOop IIepeMellMBaliM [IPU
KOMHATHOM TeMIlepaType B TeueHMe 2 U, KOHUeHTpuporaimu. OCTaTOK
ouMmaJM C IIOMOmbI0 IpernapaTuBHONM XX/MC (rojioHka Waters SunFire™
Cc1ls, 19 MM x 100 ™M, pasMep dYacTul 5 MKM, TI'pPaIMeHTHOE
sJoMpoBanmMe cMmecsaMu MeCN/Boma, comepxamuvu 0,1% NH40H, 1pu
ckopocTu mnoroka 30 MI/MMH.), UTOOH I[IOJYUMTL IBa IMacTepeoMepa B
BUIOe OeJIEX IIOPOWKOB.

IOInacrepeomep 1. IlepBHl IMK. BpeMmsa yoepxmuBauusa: 1,505 mvmy,,
XX/MC paccumT. njag CzgHz3F3NsO:z (M+H)* m/z=556,3; HabiogaeMoe:
556,0. 1H AMP (400 MI'u, IOMCO-d¢) O, M.m., 10,77 (c, 1H), 9,46
(¢, 1H), 8,36 (m, 1H), 8,21 (m, 1H), 7,41 (m, J=10,2 Tu,lH),
5,47 (m, 1H), 5,30 (M, 1H), 4,84 (M, 1H), 3,01 (M, 1H), 2,92
(m, 1H), 2,84 (m, 1H), 2,78 (m, 1H), 2,63 (M, 1H), 2,51 (M,
1H), 2,33 (m, 1H), 2,30 (M, 1H), 1,77 (M, 1H), 1,59 (M, 1H),
1,50 (¢, 6H), 1,37 (M, 1H), 0,56 (m, J=6,4 Tu, 3H).

InacTepeomep 2. BTopoM NMK. Bpemsa yoepxmuBaHudg: 1,599 mvmH.,
XX/MC paccuuT. mia C2oHzszF3NsO3 (M+H)® m/z=556,3; HabiomaeMmoe
556,0. H AMP (400 MI'u, IOMCO-ds) o, M.nm., 10,79 (c, 1H), 9,46
(c, 1H), 8,35 (m, 1H), 8,21 (m, 1H), 7,40 (m, J=8,8 Iu, 2H),
5,47 (m, 1H), 5,28 (m, 1H), 4,80 (M, 1H), 3,05 (M, 1H), 2,90
(m, 1H), 2,84 (M, 1H), 2,75 (M, 1H), 2,61 (M, 1H), 2,46 (M,
1H), 2,32 (™, 1H), 2,26 (M, 1H), 1,81 (M, 1H), 1,56 (M, 1H),
1,50 (¢, 6H), 1,35 (M, 1H), 0,57 (m, J=6,4 Tu, 3H).

IrnacTepeoMepH COOTBETCTBYIOT TR u 7S  IOMacTepeoMepam
LeJIEBOTO COEeOMHEHNA.

[Ipumep 68

N-{4-[1(3R, 4R, 58) -3-aMrMHO-5-LIMKJIOTIPONMII—4—
TUOPOKCUNIUIIEPUOANH- 1 ~-1J1] = 7—TUOPOKCU—6, 7T—OIUTMOPO— S5H-

HUMKJIOTIeHTa [ b] IMPpUAMH-3-1I} - 6— (2, 6-oupTopdeHnII) —5-QpTOpIUPUOANH—2 —

KapbokcaMunm
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HO

Cranmus 1. Tper-byTuia- (4R) -4-{ (1R,2R) -3-[ (4R) -4-6eHB3MII-2~
okco-1,3-okcazoJuamuHE-3-uJi] - 2 -UKJIOOPONNI—1 -~ THAPOKCHU 3~

oKconpomnmia} -2 ,2-guMmerTusi-1,3-oxcaszosiuiuH-3-KapboKCuiIaT

o) OH

!

D

K pPacTBOpPyY (4R) —-4-6eHBUy-3- (UMKJIONIpOoIMJIauneTmy) -1, 3-

o]
Y z
o

okKkcasoJMauH-2-o”Ha (2,0 v, 7,7 MMoJb) B ©OeszBomHoM IOXM (45 wi)
npu —-40°C mo xamiaMm nJobaridaau 1,0 M pacTBop TeTpaxjopuia TUTaHa
B XM (9,3 ™) B aTMmMochepe asoTa OJA IIOJIyUeHUS XKeJITOM
cycrneHzun. UYepe3z 10 MmMH. 1o KamaaMm pgobaeiadiau OUIISA (3,36 M,
19,3 MMOJIBL), IIPM DSTOM LIBeT MEHAJCA C XeJTOT'O Ha HaCHIeHHBN
dMOJIeTOBEM . PeakKUMOHHOM CMeCy IIO3BOJIAIM IIOCTEelleHHO HaTpeThCsa IO

-20°C, mHOpu STOM ee IepeMemMBallM B TeueHMe 1 uU. PeaKIMOHHYIO
CMeCh CHOBa oxJaxngajgu no -40°C U 1o kaljigM »JoOaBJISaIM pacTBOP
Tper-0yTmii— (4R) —4-popMmIi—-2, 2—-OMMeTMII—- 1, 3—OKCa30JIMOMH— 3~

kapbokcujgara (1,8 1, 7,85 mMmosaw) (Aldrich) B ©GezBomHoM IOXM (5
MJI) . PeakLUMOHHOM CMeCH IIO3BOJIAJIM IIOCTEeleHHO HarpeThca mo 0°C B
TeyeHre 1 U, a 3aTeM OOIOJHUTENLHO MHepememuBanu 1,5 u mpum 0°C.

Peakumio racuiam nmodaBJjieHMeM HachmeHHoTro NH4Cl (BomH.) (15 Mi).
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IIocJie paszlejleHUA OBRYX OO0OpPasOBaBIIMXCH CJIOeB OpPTaHUUYEeCKUM CJIOM
IIPOMEIBAJIM BOIOWM M HACHIEHHHEM BOJIHHM pPacTBOPOM XJIOopMIa HaTpusid,
cymmi  Han NazS0O4, KOHLUEHTPUPOBAJM IIPM IIOHWXEHHOM HOaBJIEHUM U
oumMImagM C  IIOMOWBKD  QJBI-XpoMaToTpaduu (120 T cCuImkKaresns,
saorpoBanme 0-60% EtOAc/cMech MB3OMEPOB TI'eKcaHa), UTOOH MOJIYUMTH
IpOMeXyTouHoe coenuHeHre (1,9 1, 50%). XX/MC (3CU) m/z paccuur.
nyia CzeH3zgN207Na: 511,2 [M+Na]f, Habmopmaemoe 511,1.

Cranmus 2. Tper-bByTuia- (4R) -4-( (1R,2R) -3-[ (4R) -4-6eHBMII-2~
oxkco-1,3-okcazoaunua-3-uia] —-1—-{ [Tper-6yTuy (AuMeTniI) CUIMII] OKCH } —
2 ~QUKJIONPONNJI—3-0KCONpOonmJ) -2 , 2 —aumernji—1 , 3-0KCcas30JIuOUH~3 ~

xKapOoKCcHIIaT

O

— N

AT
O
7{

K pacrBopy 7Tper-0yTmi- (4R)-4-{(1R,2R)-3-[(4R)-4-0eH3UII-2—
OKCO-1, 3-0OKCa30JIUONH-3-MJI] — 2-UUKJIONPpONUII— 1 - TUOPOKCU—3—
OKCOMNPONMJ}—2, 2-IuMeT1JI-1, 3-OoKCcazoJduInH-3-kapobokcuiaara (1,80 T,
3,68 MMOJIL) B OesBomHoM XM (10 wmi) npm -40°C pobaBiaanm 2, 6-
gytuomua (0,85 M, 7,3 MMOJB) B aTMochepe azoTa. UYepezs 10 MuH.
0OBAaBJIAIM pPaCTBOP TpeT—0yTUIIOVME TUJICUIINII- TPUQTOPMe TaHCyJIbboHaTa
(1,1 M, 4,9 mMoJiIb) B OesBomHoM IOXM (1 wMJI). PeaKIMOHHOM CMeCH
IIO3BOJIAJM TIOCTEINeHHO HaTPeThCsa OO0 TeMIepaTypH OKpYyXaklell CpemH,

Iipm STOM ece IrepeMellBajlll B TedeHVe HOUl. HeouwnieHHYIO

PEeakKIMOHHYI CMeCh pasbaBJIalu 1,2—,JII/IXJ'IOp9TaHOM n OoXJlaXInaJjiim 1o

0°C mnepen TameHMeM HACHIEHHHM pacTBopoM NaHCOs (BomH.) . Ilocie
pasnejyieHUs OBYX o0pas30BaBIUXCA CJIOEeB opTraHnYeCKUuMn cJon
IPOMEBAJIM BOIOOM ¥ HACHIMEHHHEM BOIHHM PAaCTBOPOM XJIOpMIa HaTPUA,
cymmiar Han NazS0s4, KOHIUEHTPUPOBAJM IOIPM TIOHMWXKEeHHOM HOaBJIEHUM WU

oumImlanaM C  IIOMOWBK  QJsI-XpoMaToTpaduu (120 T cCuImkKaress,
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symoupoBanre 0-30% EtOAc/cMech M30MEpPOB TekKcaHa), UTOOH IIOJYUUTH
IpOMEeXyTOUuHOe coemuHeHme (2,1 r©, 95%). XKX/MC (5CU) m/z paccuur.
oy Csz2HsoN207SiNa: ©25,3 [M+Nalt, Habimonmaemoe 625,1.

Cranmusd 3. Tper-byTuii- (4R) -4-((1R,25) -1—-{ [TpeT-
Oy T (OMMe THJII) CUJIMJII ] OKCH } =2 ~IIMKJIONPONMJII—~3 ~TUAPOKCHUIPOINII) =2 , 2 —

Oumernyii-1,3-oKcas3oJduguH—-3-KapboKCHIaT

-

oH o\

o=%N\ﬁ
A

PacTBOpD Tper-0yTui- (4R) -4-( (1R, 2R)-3-[ (4R) -4-OeH3UI-2~-
okco-1,3-okcazoymauH-3-mi] - 1-{ [ Tper-0yTni (IMMe T1JI) CUJINII] OKCU } —
2-UMKJIOIPONNII—3—OKCOIPONIWII) =2, 2—ouMeTuJi—1, 3—-OKCa30JIMOANH- 3~
kapbokcuiara (3,3 1, 5,5 Mmonbp) B OGespomHom TI'®¢ (50 mi) m EtOH
(1 wj) oxJjaxmaau po -30°C nepen pnodarjieHMeM TeTpaTruapodoparTa
amutusa (0,24 o, 11 MmMMmMoJIB) B aTMochepe aszoTa. PeaKUMOHHOM CMECH
II0O3BOJIAJIM IIOCTEIeHHO HaTpeThbCsda OO TeMIepaTyphl OKpyXallel Cpeld,
IlepeMellBasag ee B TedeHMe 20 4. HeOUMIIEHHYID pPeaKLUMOHHYK CMeCh
pasbaBiAaM IUSTUIIOBEM 2dMpoM (36 MI) M oxJaxnaau po 0°C mnepeq
nodaBjeHreM 1 M pacTBopa NaOH (BomH.) (36 wmi) . Ilocjse pasdelieHUA
00pasoBaBIMXCA CJOEB BOIHHM CJOV BKCTparvMpoBallM HECKOJIBKO pas
EtOAc 17 oOBeIMHeHHHE opTraHuuyecKue SKCTPaKTH TIPOMEIB aJIn
HaCHIMEHHEM BOIHBIM PacTBOPOM XJOpuIa HaTpusa, cymuiar Han NaxSO0g,
buneTpoBaIU u KOHIEHTPUPOBAJU npu TIOHVKEHHOM OaBJIEHUN .
HeouumeHHH  OPOIOYKT ouumaIm C TIIOMOWBK  KOJIOHOUHOM  (QJIBI-—
xpomMaTorpadum (120 T cunmkarend, osiouporanme 0-40% EtOAc/cmech
M30MEPOB TeKcaHa), UYTOOH TIOJYyUYMTL IIPOMEXYyTOUHOe COeIVHEeHUEe
(1,27 ©, 54%). XX/MC (5CH) m/z paccuuT. Ojag CzHazNOsSiNa: 452,3
[M+Nal*, Habmomaemoe 452,0.

Cranmusd 4, Tper-ByTuii- (4R) -4-((1R,25) -3-azugo-1-{ [TpeT-

Oy TuJI (AMUMETIII) CHUIIMII ] OKCH } —2 —ILIUKJIONPOIMJINPONnII) -2 , 2 - aumMmeTujia-1 ,3 -
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OKCaszsoJIMAMH-3-KapbOoKCcCHuiIaT

K pacTBoOpY Tper-0yTuii— (4R)-4- ( (1R, 2S5)-1-{ [ TpeT-
OYTWII (ODMME TWJII) CUJINII] OKCU } —2 —UUKJIOIPONINII— 3~ I'MOPOKCUIIPONIWIT) =2, 2—
omMeTnJi—1, 3—okca3zoauiauH-3-kapbokcunara (1,3 1©, 3,0 MMOJNB) U
TpudeHnapocodmHa (1,6 1, 6,1 MMOJIBE) B OezBomHoM TI'G (20 Mj) 1o
Kamaam pobasiygsiamn DIAD (1,2 M, 5,9 MmMMoJbB) B aTMochepe as30Ta.
[IocJie mnpekpalleHMd podabBjieHUd oO0pasoBajicd OCaloK. PeaKUMOHHYIO
CMeChb IepeMelrBajM B TeueHNe 30  wmH., 3aTeM  DO0aBJIAIMU
oubeHunpocoopunazung (1,3 ™I, 6,2 MMOJb) B ©OeszsomHoM TI'®d (1,0
Mmi1) . IlocJie IMepeMemMBaHUA IIPM TeMIepaType OKpyXaolmel CpeOH B
TeueHMe 3 U JIeTyuMe OpTlaHMUecKMe PpPacTBOPUTENIM YIaJlalu IIpK
IIOHVXEeHHOM IaBJIEHUM M HEOUMIEHHHM IPOINOYKT OUMIaJM C IIOMOULIO
KOJIOHOUHOM @QJism-xpoMaTorpad¢mum (120 1 cuiamkaress, SJoupoBaHue 0-
15% EtOAc/cMech M30MEpOB TeKcaHa), UTOOH I[NOJYUUTL IIPOMEXKYTOUHOEe
coeIMHEHMe B BUIe CBeTJIO—XeJiToTo MacJjga (1,18 1, 86%). XX/MC
(2CH) m/z paccumuT. nJjisa C17H335N10281: 355, 30 [M-Boc+H]*,
Habjsmomaemoe: 355,1.

Cranmns 5. Tper-ByTmi-(2R,3R,4S5)-5-asuno-4-nuxkmaonponmuia-1,3-

ﬂMPMﬂpOKCMHeHTaH—2 —MﬂK'apéaMa T
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PacTBOpD Tper-0yTui- (4R) -4-( (1R, 2S)-3-azupo-1-{ [ TpeT-

Oy TWUII (ODMME TUJI) CUJINII] OKCU } —2 —UUKJIOIPOIWJIIIPONWII) =2, 2—-OUMeTuJI—1, 3—
okca3zoJIuInH-3-kKapbokcuiara (1,16 1, 2,55 mMmone) B MeOH (5 M)
oxJlaXOmaJslM Ha JlengHoM ©OaHe, 3aTeM pgodarjsim ToOY (4,9 wia, o64
MMOJIB) . PeaKUMOHHOM CMeCcH HaBajM HarpeTbCd OO TeMIepaTypH
OKpyXawllell cpeOu U IIepeMemMBaIM B TedeHue 30 MuH. JleTydue
Opl'aHMUeCKMe pPacTBOPUTENN YyIOaJidaly I[IPpY [IOHMWXEHHOM HOaBJIEHUU U
OCTaTOK a3eO0TPOIHO ylapMBallM C TOJYOJIOM HECKOJBKO pas. OCcTaTok
3aTeM pacTBOpsAiIM B OeszpomHoMm XM (18 w™i) wm pgobaeiuagiam  OUIISA
(0,99 o, 7,6 wMMOJB) U IU-Tper-OyTUImukapdboHar (0,84 1o, 3,8
MMOJIb) . PacTBOp IepeMemMBaJlM IpM TeMIepaType OKPpYXaKlel CpeOH B
TeueHre 4 u. HeOUuMIIeHHYK PeaKLUMOHHYI CMeCh KOHLUEHTPUPOBAJM IIPU
IIOHMXEeHHOM IaBJIEHMM M OCTaTOK OuMmaJM C IIOMOMLI KOJIOHOUHOM
bism-xpomMaTorpadum (40 © cuaukKaresd, »BJIOMpPpoBaHue cMmecavm 0-100%
EtOAc/IOXM), UYTOOH IMOJYUYMTL TpebyeMuli noponmykr (0,33 1, 43%) wu
Tper-0yTmii- [ (1R, 2R, 38) —-4-azugo-2-{ [ TpeTr—
Oy T (OMMe TIJI) CMJIMII] OKCHU } — 3—LUMKJIONpOonImMI—1 -
(TumpokcuMeTuJI) Oy THUII] kapfaMarT (0,50 T, 50%) . XX /MC (5CH)
paccunT. g Ci3HzsN4Os4 [M+H]T m/z=301,2; Habiomaemoe: 301,2. g
Tper-0yTmii- [ (1R, 2R, 38) —4-azuno-2-{ [ Tper—
Oy T ( OVMMEe TIJI) CUJIMJI] OKCHU } — 3—LIMKJIONIPpOIMII—1 —
(TuppokcumMeTmI) Oy THUII ] kapfaMaTa : XX /MC (OCH) paccumT. OJIA
C19H38N404SiNa [M+Nalt m/z=437,3; "Habiaonaemoe 437,0.

Cranmsa 6. (2R,3R,45) -5-Asuno-2-[ (tpeT-
Oy TOKCHUKAPOOHNMII) aMIUHO | —4 —IIMUKJIOIPOIMII— 3 ~TUAPOKCUIIEHTUII—4 —

MeTHJI6eH30JICYJIEQOHAT
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K pactrOpy Tper-0OyTui-[(1lR,2R,38)-4-a3mpo—3—-LUUKJIOIPOINII—2—

TUOpoOKCU—1- (TrMopokcuMeTMJI) Oy Tl ] KapbaMaTa (0,435 T, 1,45
MMOJIE ) B 0e3BOOHOM OIMPUOUHE (5 MJT) noBaBianu 4-
OVMe TUJIaMUHOIIUPUIOVH (0,055 T, 0,20 MMOJIE ) u -
TOJIYyOJICYJIbQoHMIxJopun (0,55 1, 2,8 MMmosb) . Ilociie TnepeMemnmMBaHUA

IpK TeMIepaType OKpyXawlmel CpelOe B TeueHMe 2 U pPeakKUMOHHY
cMechb pazbaejgsain EtOAc (40 wmu) m H20 (3 wi) . CiioM pas3neiisany,
OpTaHMYeCKUM CJIOM NOpoMeBaJIM HzO (3x3 M) M oObedIMHEeHHEEe BOIHEE
dazw srcTparuporasin EtOAc (3 M) . OOBEOMHEHHHE OpPIaHUUYECKUE
CJIOM IIPOMHEHIBaJIM HACHIIEHHEM BOIHEM pPaCTBOPOM XJOpMIa HaTpud (3
MiI), cymnr  Han Na230s4, QUIbTpoOBaJM U KOHLEHTPUPOBAJMU IIPU
IIOHVXEeHHOM IaBJIeHMM. HeOuMIleHHHM MNPOOYKT OUMIMaliM C IIOMOUILIO
KOJIOHOUHOM bJzm-xpoMaTorpadun (KOJIOHKA, comepxaimasa 40 T
cumMkaresd, oSioupoBaHme 0-30% EtOAc/cMech M3OMEPOB TIekcaHa),
YTOOH I[OJIYUMTHL I[IPOMEXYyTOUHOe coenuHeHre (506 wmr, 77%). XX/MC
(2CU) paccumT. n0Jag CisHz3N404S [M+H-Boc+H]+ m/z=355,2; HabjaomaeMoe
355,1.

Cranmsda 7. Tper-byTui-[ (3R,4R,55) —5-1IMKJIONIPOIUI—4

I'MOPOKCUIIMIIEPUOUH -3 ~1Jl ] KapbaMar

CMmechb (2R, 3R,45) -5-azuno-2-[ (rpeT-0yTOKCUKaApPOOHUII) aM/HO ] —

4 -IVKJIONIPONIMII- 33— TUMOAPOKCUIIEHTUII- 4 - Me TUJIOEH 30JICYJIbQOHAaTa (0,506
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r, 1,11 wmoJsp), IOUISA (0,31 M1, 1,8 MMmMoJb) M najjamuga (103 B
IIlepecueTe Ha CyxOe BeleCTBO) Ha AaKTUBMPOBAHHOM YyIJle (BJI&XHEI,
mun Degussa E101 NE/W) (0,1 r) B MeOH (5 M) mnepemMemrBaIM B
aTMochepe BOONOPOHa, MOCTyIaKMel'd M3 lapa. depes 3 U HEOUMIIEeHHYI
PeaklLMOHHYI CMech OGMILTpOBaJM Yepes CJIOM IMaTOMOBOM 3eMIU U
TBeplbe BelleCTBa TIATEJbHO NpoMeBaliM MeOH. JleTyure opraHMUYeCKUE
PACTEOPUTENM YLOaJAJdM I[IPpY I[IOHMXEeHHOM IaBJIEHMM UM OCTaTOK CYIMJIN
100 BHCOKMM BaKyyMOM, UTOOH IIOJYUUTH IIPOMEXYTOUHOE COEeIOMHEHUe B
BUIE TBEepOOTO  BEWleCTBA. HeouumeHHEM  OPOOYKT  MCIIOJIb30BaJIM
HeIllOCPeOCTBEHHO 0JId clenywmen peaxkumm 3aMelleHn I tes
OOIOJIHUTEJIEHOM OounMcTKkM. XX/MC (23CU) m/z paccumT. njag CisHzsN20s3
257,2 [M+H]*, Habmomaemoe 257,2.

Cranmns 8. Tper-bByTui-[ (3R,4R,55)-5-1urjgonponni—4-ruilpoKCHU—
1-(3-HuTPO-6,7 - nurunpo-5S5H- [uKJIOHNeHTAa [b]nupunmH—4-1ji) IuIepUuanH—

3-mii] kapbamaT

OH

H
%’OWN
O
NoQ
-
N

CMmechb 4-xJIOP—3-HUTPO—-6, /T-OIUTUOPO— SH-LIMKJIONIEHTa [ b] IMpMAOMHA
(0,094 1, 0,47 mmoJb), Tper-0yTui-[(3R,4R,58)-5-uukjgonponui-4-
TUIPOKCUNIUIIEPUOMH-3-1JI] KapBaMaTa (0,13 T, 0,51 MMOJIb ) n
TpusTMIaMmHa (0,26 M, 1,9 MMOJB) B M3OMNPOIMIOBOM CIMpPTe (2 M)
HarpeBagu nopu 90°C B TeueHure 2 pgHel. TpedyeMull OPOOYKT UYaCTUUHO
ocaxmaJica M3 pPeaKLUMOHHOW CcMecHu, U ero cobupadM C IIOMOILIO
OMIBTPOBAHUSA, I[IPOMHBAJIM T'€KCAaHOM (CMEeChb M3OMEPOB) U CYNWIMU IIPU
[IOHW)XEHHOM  IaBJIEHUHU, YTOOHE  IIOJIYUUTH UncTOoEe [IPOMEXYTOUHOE
coemuHeHre (0,080 1). OuIbTPaT KOHUEHTPUPOBAJMU IIPU IIOHMXEHHOM
OaBJIEHUM WM OuMIlaJM C TIIOMOMBbI KOJOHOUHOM  QJISM-XpoMaToTIpadun
(koJiIOHKa, comepxamasd 20 I cuIMKareJsd, >JOMpoBaHMe cMmecamm 0-15%
MeOH/OXM) , UTOOH IIOJIYUUTE OOIIOJIHUTEJILHO e KOJIMUECTBO
IPOMEXYyTOUHOTO coemuHeHms (0,034 ©, Bcero 0,114 r, 58%). XX/MC

(3CN) m/z paccumT. mag C2iH3ziN4iOs 419,2 [M+H]*, HabmogmaeMmoe
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419,1.
Cragma 9. mper-Bytmii—-[ (3R,4R,5S8)-5-UOUKJIONPONINMII—4 - THUAPOKCH—
1-(3-HuTpOo-1-0KCHUOO-6, /- AUIruapo-SH-IIMKJIOIEeHTAa [b ] nupuamnH—4-

WJI) nurnepunmMH-3-uij ] kapbamaT

H OH
O Ny
O
N 9
N
= Nio-
|
+
N
O-
Pacreop 7TpeT-OyTumi-[ (3R, 4R, 5S)-5-uurjonponmii-4-rmopokcu—-1-

(3-HUTPO-6, 7T-nurunpo—-5H- UHMKJIONeHTa [b] IUPUINH—4-1JI) IUIIEePUINH- 3~
min] kapbamara (0,113 r, 0,270 mMmMmMonb) B OeszponmHoMm XM (2,5 i)
oxJlaxmanau no 0°C u nopumamm podaBjagiar mCPBA (0,080 ©, 0,33

MMOJIL, 4x0,020 1). UYepes 15 MMH. peaklUMOHHOM CMeCHM IaBaiu
HarpeTbCd QOO TeMIepaTypH OKpyXaKmel cpelh U IIepeMellMBaJd B
TeueHMe 2 4. Peakuuwo TracuiiM ODobabkJjieHMeM pacTBopa Na23203 (0,051
r, 0,32 MmoJib) B BOIe (1 Mi), a BaremM 4 M BOOHOTO pacTBopa NaOH
(1 ™). CiioM pa3mesidjiM ¥ OpPTlaHWUeCKYK OQOpakKlUMi KOHLEHTPUPOBAJIN
IpY IIOHMXEHHOM IaBJIEHUM M OUMMajJM C IIOMOWBbI KOJIOHOUHOM GJism-—

XxpoMaToTrpadmmu (KOJIOHKa, comepxamas 20 T cujMkKaress, SJIOUPOBaHME

CMeC aMU 0-30% MeOH/EtOAC), YTOORL [IOJIYUUTH [IPOMEXYTOUHOE
coemmHenue (0,050 1©, 43%). XX/MC (3CHM) m/z paccuuT. OJ4

C21H31N406 435,2 [M+H]', Habjgomaemoe 435,0.
Cranmusd 10. 4-{ (3R,4R,55) -4~ (Annerunokcu) -3-[ (TpeT-
By TOKCHUKAPOOHMII) @AMUHO | =5 —~IIUKJIONPONMJIITUIEPUOMH~1 —~Jl } =3 ~HUTPO

6,7 -ourunpo-5SH-1iukjoneHTa [b]oupuomea-7-uaanerar
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Ac20 (1,30 ™I, 13,8 wMMoJIB) OoBaBJsaIM K  TpeT-0OyTUJi-
[ (3R, 4R, 58) -5-uukjonponuin-4-ruapokcu—-1- (3—-HuTpo-1-okcumo-6, 7-
OIUTMOPpO-5H-  LUKJIONeHTa [b]nupuonu—4-mil) IMIepUOIuH- 3] kKapfaMaTy
(0,050 r, 0,12 MMOJE) M TOJYYEHHHIN pacTBOp HarpeBaau opu 90°C B
TepMEeTMUYHO 3aKpPHETOM COCyle B TedueHMe 16 u, JeTyure BelleCTBa

YoaJIAJjM IIpM IIOHVIXKEHHOM OaBJIEHWM, OCTaTOKR pacCTBOpPAJIM B EtOAc u

oxJjaxmanu no 0°C m moBaBJISiIM HACHIIEHHHEM BOOHEI pacTBop NaHCOs.
[locyie TIHepeMemmMBaHMA B TeudueHMe 15 MMH. CJIOM pas3nejdanu u
OpTaHMUeCKyKn O(pakuMio IIPOMEBAaJIM HACHIEHHBM BOIOHEM pPaCTBOPOM
XJiopuna HaTpua, cymmir Hal NazS04, QUIBETPpOBAJM M KOHLEHTPMPOBAJIM
npu [IOHVXEHHOM OaBJIeHUH, UTOOE [IOJIYUUTE IIPOMEXYTOUHOE
coeIMHeHMne (0,055 T, 92%), KOTOpoOe MCIIOJIbL 30BaJIn tes3
MOTOJIHUTEJILHOY OUMCTKM IJIS CcJenyomel peakuum. XX/MC (5CU) m/z
paccumT. nJjsa CzsHasNiOs 519,2 [M+H]*, Habmomaemoe 519,1.

Cranmga 11. (3R,4R,55)-1-[7- (AneTngokcu) -3-aMmmMHO-6, 7~
Inurunpo-SH-rmukjoneHTa [b ] nupunua-4-mun] -3-[ (tpeT-

By TOKCHUKAPOOHMII) AMUHO | =5 —~LIUKJIONPOIMJIIHIIePUAMH -4~ njianerar
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PacTBOpD 4-{ (3R, 4R, 58) -4- (aueTmyiokcu) -3- [ (TpeT-

OYTOKCUKAPOOHWII) aMUHO | —5—LUUKJIONPOIWIIIUIIEPUOVNH- 1 —MJI } —3—HUTPO—
6, T-ournaopo-5S5H-uukJIoneHTa [ b] ntnpuomH-7-miaaunerarta (0,055 o, 0,11
MMOJIB) B MeOH (5,0 wMia) wm EtOAc (1,0 M) ocBoOOXODalIM OT
KMCJIOpOda M MNpoIdyBaJlM as30ToM Iepen nobarBJjieHMeM najiaamsa (10% B
IIepecueTe Ha CyxOe BeMeCTBO) Ha AaKTUBMPOBAHHOM YyIJle (BJI&XHEBI,
TUIIa Degussa E101 NE/W) (0,025 T). PeaKlLMOHHYIO cMecChb
IepeMelBaJM B aTMocdepe BOOOpoOIa, IIOCTylIaomero M3 mapa, B
TeueHVe 2 Y. HeouMlleHHYI pPeakKUMOHHYK CMeCh QUIIBTPOBAJIM UYepes
CJIOM IOMaTOMOBOM 3eMIM UM TBephOble BelleCTBa THATeJBHO IIPOMEIBAIN
EtOAc m MeOH. OumibTpaT KOHLEHTPUPOBAJM IIPM IIOHMXEHHOM IaBJIEHUM,
YTOOH MOJIYUMTH IIPOMEXyTOouHOe coedrHeHue (0,052 m, 100%). XX/MC
(3CU) m/z paccuuT. mag CzsH37NsOs 489, 3 [M+H]*, HabjmomaeMoe
489,0.

Cranmusa 12. N-{4-[(3R,4R,58) -3-AMMHO -5 ~IIMKJIOIPOINJI—4 —
TUOPOKCUIIHMIIEPUAUH -1 ~1Jl ] =7 -TUOPOKCU—-6, 7-Ouruapo-5H-
nurJjoneHTa [b]nupunue-3-uia}-6- (2, 6-1u@ToppeHns) —dS-propnupuamH—2—
xapOoKCaMmun

K cMecu 6- (2, 6-oudrTopdeHm) -5-dpTopnUpPUINH—-2-KapOOHOBOM
kucJygorer (0,028 o, 0,11 w»mMmoJin), HATU (0,056 r, 0,15 MmMOJB) ™
oOuIsA (0,051 i, 0,29 wMMOJIB) B 1,2-IuxJIop3TaHe (0,4 )
nDoBaBJIaJIn pacTBOpP (3R, 4R, 58)-1-[7- (alleTUJIOKCHK) —3—aMMHO—6, /-
ourunpo-5SH-uukjoneHTa [ b] mmpunnua-4-miu] -3- [ (TpeT-
OYTOKCUKAPOOHWII) aMUHO | —5—UUKJIONIPOIWIINIUIIepUIVH -4 -MjlalleTaTa
(0,050 », 0,10 MmoJpb) B 1,2-nuxjopaTadHe (0,5 ™iI). PeaKUMOHHYI

cMech TIepeMemmBau nOpu  45°C B TeueHme 1 U, a 3aTeM IIpH
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TeMIIepaType Opr%(aIOH_[eﬁ Cpelltkl B TeuUecHIMe HOUNM. PeakKIIMOHHYK CMeChH

pazbaeigamn EtOAc (40 w) m H2O0 (3 wmy) . CJiom pasnesdan U
opTraHn4YeCKUMn cJion [IPOMHIB aJIN H20 (3x3 MII) . O6BbeIVHEeHHEIE
opraHMueckue ¢as3s »sBKCTparuporaiu EtOAc (3 wi). OOBbeOMHEHHHE

OpraHUUeCKHMe DKCTPpaKTH IIPOMEBAJYM HACBIEHHEM BOIOHEIM pPaCTBOPOM
XJjiopuna HaTpud (3 ™), cymmiam Hano NazS0q4, bueTPpOBAIL U
KOHLUEHTPUPOBAJM IIPpM TIIOHMXEeHHOM MHOaBJIeHUM. HeOUuMmeHHHYV IPOOYyKT
pacrBOopsayM B TI'® (1,3 Mia) m MeOH (0,4 MiI), K 5STOMY PaCTBOPY
notaByaaamu 1 M BomHEM pacTBop NaOH (1 MJI) ¥ [OJYUYEHHYI CMecCh
nepeMelrBalin 2,5 g opu TeMIIlepaType OKpyXawen Cpensl.
PeakKlMOHHYI CMecb pasbaBiasanu EtOAc (40 ™M) ¥ HeWTpalM30BaJM

notamsjeHuemM 1 M pacreopa HC1 mo ycranHoBJeHusa pH ~7. Cjou

pasnesanu, opTraHnYeCKUMn cJon npoMelBaJin  H20 (3x3 ™) u
0BBeIMHEHHEIE BOJIIHEIE ba3m DKCTPparnpoBaln EtOAc (3 MII) .
O0ObelMHeHHEE OplaHWUYeCKMe HSKCTPAKTH IIPOMHEEBAJIM HACHIIEHHEM BOIHEM
pacTBOpOM XJiopMIa HaTpud (3 wi), cymuian Hal Nax30s, oGuibTpoBasu
M KOHIEHTPUPOBAJM IIPU IIOHMXEeHHOM HOaBJIeHVM. HeOUuMIeHHEM OPOOYyKT
pacreopsasn B 4 M HC1 B 1,4-mmokcaHe (2 M) U IepeMellMBajM IIpU
TeMIlepaType OKpyXawomey cpenbtl B 2 TedeHue 30 wMmH. JleTyudue
OpTaHMUeCKMe pPacTBOPUTENN YyIaJialdy I[IPpM [IOHWXEHHOM HOaBJIEHUM U
OCTaTOK IepepacTBopasXM B MeOH (5 mJI) M HeVTpalu3oBaiu, HoBaBRJIAL
HaCHMEHHEM pacTBop NH4OH. HeouumeHHYH pPeaKIMOHHYID CMEeCh OuMIaJiyu
C IIOMOWBbIO IIpenapaTUBHOM BOXKX ¢ Macc-IeTekTopoM (koJIOHka Waters
SunFire™ C18, 19 MM x 100 MM, pas3Mep YacTull 5 MKM, I'padVMeHTHOe
BJOVpoBanmMe cMmecsaMu MeCN/Boma, conmepxamuMu 0,1% NH40H, 1pu
CKOpOCTM IoToka 30 MI/MUH.), UYUTOOH IIOJYUMTL IOBa IUacTepeoMepa
1eJIeBOT'O COeIVHEHN, OTJINY AN X C S PacIoJIOXEeHNEM 7=
TUOPOKCUTPYIIL, B BUIOe OBYX IIMKOB.

IOInacrepeomep 1. IlepBuoit nuk (12,4 M) . BpeMsa yIepXMBaHUA
1,09 Mmu., XX/MC (3CH) m/z paccuuT. mid CzsHoeF3NsO3; 540,2 [M+H]T,
Habimomaemoe 540, 0.

InacTepeomep 2. Bropow nmuk (10,4 w™Mr). BpeMmMsa yIepXMBaHUA
1,16 Mmu., XX/MC (3CH) m/z paccuuT. mjiad CzsH2eF3NsO3; 540,2 [M+H]T,
Habsmomaemoe 540, 0.

IracTepeoMepH  COOTBeTCTBylT 7R u 7S IMacTepeoMepaM
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11eJIEBOTO COEeOMHEHNA.
[IpuMmep 69
N-{4-[ (3R, 4R, 5S5) -3-aMMHO-4-TUOPOKCHU—5—Me TUJINIUIEPUIUH— 1~
Wil -2, 3-ourunpodypo [2, 3-b]nupunomu-5-ui}-6-[2, 6-gudrop—-4-
(TeTparnopo-2H-nupaH-3-MJIOKCU) eHWIT] ~5—QTopInUpUINH=- 2~

KapBbokcaMmnz

Cragma 1. 3-(3,5-udpropdpeHoKCHu) TeTparugpo—2H-nupaH
3
O

F F

PacTtBOop 3, S—-mudpTopdpenHosa (1,15 r, 8,81 MMOJB), TeTparuIpo-—
2H-nupaH-3-ojya (0,900 o, 8,81 mMmoJb), TpudeHunpocodbmuHa (2,31 T,
8,81 w™MoJws) wm DIAD (1,74 wi, 8,81 wmMoJge) B TI'®¢O (10 wiI)
[lepeMellMBaJlM B TeueHMe HOUM. 3aTeM pacTBOP KOHLEHTPUPOBAaJNM IIPU

IIOHMXEHHOM HOaBJIEHMM M OCTATOK OuMlaJM C IIOMOWBI KOJOHOUHOM

XpoMaToTrpadum Ha cuimkarese, VCIIOJIL 3Y S oBbopynoBaHue
CombiFlash®, smoupyda  EtOAc/cMeck UM3OMEpOB TekKcaHa (0-30%) .
ITocJie OUuMIeHM A IIOJIYYUEeHO 1,43 T (75,8%) IPOMEXYTOUHOTO

COeIMHEHNA B BUIe OeCLBeTHOI'O Maclia.
Cranmsa 2. 3-(3,5-/luprop-4-(4,4,5,5-rerpamerns-1,3,2-

OMOKCabopoJiaH—2-1JI) QeHOKCHU ] TeTparuapo-2H-nupaH
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K cvmecu 3- (3, 5-oupTopdeHoKCcHU) TeTparugpo-2H-nupaHa (1,42 o,
6,63 w™MMoOJBE) B TI'® (26 wMI1) nOpu -78°C MemJleHHO C IIOMOIMBIO
KaleJJbHOM BOPOHKM n»oBarjasaiau h-Bull B TekcaHe (CMeCchb M3OMEPOB)

(1,6 M, 10,4 mmu, 16,6 mMoJab) . Ilociie 3aBepmeHMsa HoOaBJIEHUS CMEChH

BHOEPXUBaAIM 0pu -78°C B Teuenme 1 uU. 3aTeM OOHOW IOpPLMEN
noBaBJIgJIn 2-mzonponokcu—-4,4,5, b—-rerpamerni-1, 3, 2-nuokcabopoiiaH
(4,06 ™y, 19,9 wmvmoJb). CMecu maBaJlM HaT'peTbCsa OO KOMHATHOM
TeMllepaTypsl W IlepeMellMBaJ M B TedeHre 1 uw, CMech TaCuiu
pacTBopoM NaHCOsz m sxcTparupoBalr EtOAc. OpraHMUeCKHUM SKCTPaKT
[IPOMEIBAJIM HACHIIEHHEM BOIHEM pPacTBOPOM XJIOpMUIa HaTpUa, 3aTeM
cymmit Han NazS04 M KOHLEHTPUPOBAJIM [IPU IIOHWXEHHOM IaBJIEHUM, YTO
IaBaJio IMIPOMEXYyTOUHOe COeIVHeHMe B BuIae OeclBeTHOTo Macja. XX/MC
paccunT. njasg Ci7H24BF204 (M+H) ™ m/z=341,2; Habiomaemoe: 341,1.
Crannsa 3. 6-[2,6-]upTop-4- (TeTparuapo-2H-MIupaH—-3-

MIIOKCHU) QeHMJT ] —5 -QTopnupuinH-2-KapboHoBasAd KUCJIIOTA

CMecCh 3-13, 5-ondrTop-4-(4,4,5, 5-rerpamerun-1, 3, 2-
orokcabopoJilaH—2-Wil) PeHOKCHU ] TeTparnapo—-2H-nvpada (0,436 o, 1,28
MMOJIb ) , MeTUJI- 6—0pOM—5-0TOPIUPUIONH-2-KapBokcuiara (0,300 T,
1,28 mmvoJsip) m OUIISA (0,67 mi, 3,8 mMoJib) B 1,4-mmokcaHe (6 M)
n Bome (0,3 wMJ) nponyBajiM a30ToM, a 3aTeM »nobapjdajam OucC (Tpu-

TpeT-0yTUIdoCcOUH) najgnagun (65,5 mMr, 0,128 wMMOJb). PeaKUMOHHYIO



307

CMeCb TEepMeTMUYHO 3aKpHBaJllM M HaTpeBalu oOpu 120°C B TeueHme 40
MWH., 3aTeM OXJaxnaju ¥ OQUIbTPOBaJIM UYepe3 CJIOM OMaTOMOBOM
zeMyiM. OUIBTPaAT KOHLEHTPUPOBAJM IIPM [IOHMXEHHOM HOaBJIEHUM WU
IIOJIYUEHHEM OCTaTOK OouMiajy C [IOMOWBID KOJIOHOUHOM XpoMaToTpadum
Ha cumkareje (0-50% EtOAC B CMecuM M30MEPOB TeKcaHa), UTo
naepaJjio MeTUJI-6- [2, 6—nudTOop—4- (TeTparnapo-2H-IupaH-3-—
WIJIOKCHU) peHMII] —S5—-pTopnupuanH-2-KapOoKCHUJIaT.

MeTun-6-[2, 6—oudTop—4- (TeTparuopo—-2H-nupaH—-3-—

WmiokcHK) beHui] —5-dTopnupnouH-2-kKapbokcuiaT obpabaTeBanu TI'd (2
M), MeOH (2 miu) m 1,0 M BomHEM pacTBopoM NaOH (2 M, 2 MMOJB)
OpM KOMHATHOM TeMIepaType B TedeHue 1 u. VYianadaan JeTydue
OpTaHMUeCKHMEe PacCTBOPUTEIM M OCTAaTOK HeWTpaJlM3oBaau 1o pH 5-6 c
nmoMombio 1 M HCl. BrImarBmee TBepHOOe BEONECTBO OTOQWUJILETPOBHBAJMN,
IPOMEIBAJM BOIOWM M CYWWJIM, UYTO IaBaJlo IIPOMEeXyTOUHOe COelMHEeHME B
Bume OeJIoTO TBepnoro BemecTBa. XX/MC paccuuT. nas Ci7HisF3NOg
(M+H)* m/z=354,1; natbionmaemoe: 353,09.

Cranmusa 4, N-{4-[ (3R,4R,55) -3-AMUHO -4 -THUOPOKCHU~5~
MeTununepuamuH-1-un] -2, 3-auruapodypo [ 2, 3-b ] nupuamH-5-muja} —6-
[2,6-oudpTop-4- (TeTparunpo-2H-nupaH—-3-UJIOKCHK) eHmII] —-5-
dToprnupuanH-2-KapboKCcaMuUn

CMechb TpeT-0yTuia- ( (3R, 4R, 55) -1- (5-ammHO-2, 3-

ourmnopodypo [2, 3-b]l nupuamuba-4-wun) —-4-{ [ TpeT-
Oy T (OMMEe TIJI) CUJIMJII] OKCHU } = 5—MeTUJINIUIIePpUINH-3-1JI) Kap®aMaTa (20
Mmr, 0,042 MMOJIb ) , 6-[2, 6—gudTop-4- (TeTparunpo—-2H-niupaH—3-—
njokcu) beHmi] —S-dpropnupuanu-2-kapboHoBOM KMcJOTH (18 wMr, 0,050
MMOJIB) M HATU (32 mr, 0,084 mmvmoJsis) B JIMOA (0,10 mir) m JUIIDA (22
MrJ, 0,13 MMOJIB) TIIepeMemMBaJIM [IPpM KOMHATHOM TeMIepaType B
TeueHMe 2 UY. PeakllMio TacuJM BOIOOV M CMeCch DKCTparupoBau ELOAC
(2 pasza) . OBbenMHeHHEe OpTraHn4YeCcKMe DKCTPaKTH TP OMHIB aJIn
HACHIMEHHEIM BOIOHEM PaCTBOPOM XJIOpMUIOa HaTpud, Ccymmau Han NazSOs4 u
KOHLUEHTPUPOBaJIM I[IPpM I[IOHWXEeHHOM HabkJieHuMr. OCTaTOK ouMlalin C
IIOMOWIBID  KOJIOHOUWHOM  XpoMaToIpaduy Ha CcuiaukKarejie, MCIOJb3Y4d
obopymoBaHme CombiFlash®, smoupysa EtOAc/cMech M30MEepoOB TeKcaHa
(50-100%), yTo oaBaJjio IpOMeXy TOUHEI aMm, ToeT- 0y TUJI-
((3R,4R,58)-4-{ [ TpeTr-OyTuJ (OuMe TuUJI) cuiui] okcu}t—-1-{5-[ ({6-[2, 6-—

ondTop—-4- (TeTparnipo-2H-nrnpald—-3-MJIOKCHU ) QeHMII] - 5—-dTopInpuomuH—2 -
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W} KapOOHWII) aMMHO ] =2, 3—IUurmnapodypo [2, 3—-b]lnupmuaomH—-4-mi} —-5-
MeTWUJINIUIIEPUONH- 3-1JI) kKapbaMaT.

[TpoMeXy TOUHEBIN aMmno, [IOJIYYEeHHEN Kak ONMCAaHO BHIIE,
obpabaTeBau 4,0 M HCl1 B mmokcaHe (1 mMj, 4 MMOJb) I[IPM KOMHATHOM
TeMIlepaType B TeUeHMe HOouM. 3aTeM pacTBOP KOHLEHTPUPOBaIM U
OCTAaTOK OuMIIaJ M C I[IOMOUbI IIpenapaTuBHOM XX/MC (kojioHka Waters
SunFire™ C18, 19 MM x 100 MM, pas3Mep yYacTull 5 MKM, I'padMeHTHOe
sJoMpoBanmMe cMmecsaMu MeCN/Boma, comepxamuvu 0,1% NH40H, 1pu
CKOpOCTH IIOTOKAa 30 MJI/MUH. ), Elele) [IOJIYUUTH CMECH
OIMaCTEPEOMEPORB 1LIeJIeBOTO coeluHeHusa ((S) m (R) KOHOUI'ypalUsd
TeTparMnponvpaHa) B Bumge 0ejioro 1opomka. XX/MC paccumT. OJId
C30H33F3NsOs  (M+H)* m/z=600,2; Habmomaemoe: 600,2. H AMP (300
MT'1, IMCO-ds) o, M.m., 10,15 (c, 1H), 8,70 (M, 1H), 8,24 (om,
Jg=8,7 wn 4,2 Twu, 1H), 8,09 (mpm, J=8,7 w 8,7 Iu, 1H), 6,87 (O,
J=10,2 Tu, 2H), 4,46 (M, 4H), 3,78 (M, 1H), 3,52 (M, 3H), 3,31
(m, 1H), 3,16 (m, 1H), 3,00 (m, 1H), 2,90 (M, 1H), 2,52 (M,
2"H), 1,99 (m, 1H), 1,72 (M, 2H), 1,43 (M, 3H), 0,65 (2 @m, 3H).

Ipumep 70

N-{4-1(35,5R) -3-aMMHO-5—-MeTUJINUIEPUOIUH-1-1JI] = /- TUOPOKCHU~—

6, 7T-OUIrMOpOo-5S5H-UUKJIIOIeHTa [ b] mupuInH-3-ui}t-6-[2, o—oudTop—-4-
(TeTparnopo-2H-nupaH-3-MUJIOKCU) eHWII] ~5—QTopInUpUInH=-2 -

KapBbokcaMmnz

CMmechb 3—aMmHO-4-{ (35, 5R) -3- [ (TpeT-OyTOKCUKaAPOOHWMII) aMVHO | —
5-MeTUINUIEePUIVNH-1-MJI} -6, /- IUTUIPOo—5S5H-LUMUKJIONeHTa [ b] nupuIvH—"7-

minauerara (30 mr, 0,074 mMvmonws), 6-[2,6-nudTop—-4- (TeTparunpo—-2H-
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nupaH-3-MWJIOKCK ) beHMII] —5-dTopnMpUOInH-2-KapOOHOBOM KV CJIOTEL (26
M, 0,074 mmosis) m HATU (56 mr, 0,15 mmoJs) B IMOA (0,3 M) u
JIVZINICYN (39 MKJI, 0,22 MMOJIE ) rnepeMelmBaln npu KOMHAaTHOM
TeMIlepaType B TedeHMe 2 U, PeaKUMOHHYK CMeChb TacCuUJIM BOINOM U
[IOJIYUEHHYID CMEChb DKCTparupoBaimM ELtOAc (2 pasza). OOBeIMHEHHEHE
opraHnuYeckKre ¢asel IPOMHBAJM HACHBIIEHHEM BOIHEM PaCTBOPOM XJIOpMIa
HaTpuda, cymuau Hald NazS0Os4 M KOHUEHTPUPOBAaJIM IIPM IIOHMKEHHOM

naBjeHnr. OCTATOK OUMIMAJIM C IIOMOMBI KOJIOHOUHOM XpoMaToTrpaduyr Ha

cuimkarese, MCIIOJIL3Y I oBopyooOBaHme CombiFlash®, DITOUPY g
EtOAc/cmech M30MEPOB rexKcaHa (50-100%), UTOOEL [IOJIYUUTH
opoMexyTouHel amum, 4-{(3S5,5R)-3-[ (Tper-0yTOKCUKAPOOHNWII) aMUHO ] —
S5-mMeTunnunepuIvH—-1-mia}-3-[ ({6-[2, 6—oudTop-4- (TeTparugpo-2H-

IVMpaH—-3-UIJIOKCK ) beHMJI] —5-QTopIUMPpUIONH—-2-WJI } KapOOHWJI) aMUHO | -6, 7—
OUTMOPO—5H-UMKJIIONIEHTA [ b] IMPUAOUH-7-MJjlalleTaT .

[IpoMeXxyTOUHEM amMmua obpabaTuBanu TI'¢ (0,7 wia), MeOH (0,7
mi) m 1,0 M BomHeM pacTBopoM NaOH (0,74 wua, 0,74 wMMOJIB) TIpM
KOMHaATHOM TeMlepaType B TedeHue 20 MMH. VYIZalaau JeTydue
OpraHMUecKMre pacTeopuTrenn. OCTaTOK »BKCTparupoBaiu EtOAc (2
pa3za). OOBeIMHEHHBEE OpraHMUeCKMe SKCTPAaKTH IIPOMBBAJIM HaCHIEeHHBM
BOOHEIM  pPacTBOPOM  XJiOpMIa HaTpuU4, CYUNIIN Han Na2S04 "
KOHIEHTPUPOBAJIM, UYTO HaBaJio I[IPOMEXYyTOUHHM CIUPT, TpeT-0yTUJI-
((38,5R)-1-{3-[({6-1[2, 6—nudTop—-4- (TeTparuopo-2H-nupaH—-3-—
WMJIOKCHU) deHMII] —5-QTopnupmUOnH-2-1JI } KapOOHMJI) aMMHO ] — 7—-TUIPOKCU—
6, T-ourngpo-5H-uuKJIOoNeHTa [ b] IMPpUINH-4-1JI} — 5—-Me TUJINUIIEePUONH- 3~
ni) kapbamarT.

[IpOMEXYyTOUHLM CHOUPT, I[IOJYUYEHHEM BHIme, ob6padaTwBamu 4,0 M
HC1l B guokcaHe (1 ™I, 5 MMOJIb) IIPpM KOMHATHOM TeMIepaType B
TeueHMe HOUM. PacTBOP KOHLEHTPMPOBAJIM I[IPM IIOHMXEHHOM IaBJIEHUNM U

IIOJIYUEHHEIM OCTAaTOK ouMmalgM ¢ Oomomeplon XX/MC (koJjioHka Waters

SunFire™ C18, 19 MM x 100 MM, pas3Mep YacTull 5 MKM, I'pagueHTHOe
pJOVpOBanmMe cMmecsaMu MeCN/Boma, conmepxamuMu 0,1% NH40H, 11pu
CKOpPOCTM  IIOTOKa 30 MJI/MHUH. ), uTo oaeajo oBa OTIOeJIbHEIX
oracTepeoMepa LeJIeBOT'O COelMHeHMA B BuUOe OeJbX [IOPOUKOB.
InacrepeoMep 1. IlepBelM OMK. Bpemsa ymepxuBaHusa 1,204 vmH.

XX/MC paccumT. njasg C3iHssF3NsOs (M+H)* m/z=598,3; HabiomaeMmoe:
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598, 0.

InacrepeoMep 2. BTopoM OMK. Bpemsa yOepxuBaHusa 1,283 MMH.
XX/MC paccumT. njag C3iHssF3NsOs2 (M+H)* m/z=598,3; HabimomaeMoe:
598,0.

IrnacTepeoMepH IPENIOJIOKUTEJIEHO OTHOCAT K OTHEJIbHEM /R u 78
IoMacTepeoMepaM 1LeJIeBOTO COeIMHEeHWUA, IIpUUYeM KaXOHlM SABJIAETCH
CMeChI IMaCTEePEeOMeEPOR, MMEeI X R u S KOHOUT'YPALIMIO
TeTPaTrUIPONIMPaHOBOTO KOJIbllA.

Mpumep 71

3-ammHO-N-{4-[ (3R, 4R, 55) -3-aMMHO-4-TUIPOKCU—5—
MEeTWJINMUIIEPUOANH-1-1J1] =2, 3—OUTHUOpodypo [2, 3—b] IMpUIMH-5-UJI} —6—

(2, 6—nudTopdeHMII) —5—OTOPIMPUINH-2-KapOOKCaMNUL

OH B
HZN\E-j/ E /\F
F
N ~
o
O N/

N/
(I? Y
O NH,

CMecChb Tper-0yTuii—- ( (3R, 4R, 55)-1- (5—ammH0O-2, 3—

ourmuopodypo [2, 3-b]lnupuauua-4-wun) —-4-{ [ TpeT-

By TIJI (OUMe TWUJII) CUJIUII] OKCHU } — 5—Me TUJINIUIIePUINH-3-1JI) KapBaMaTa (62
MT, 0,13 MMOJIb ) , 3-[ (Tper-0yTOKCUKaAPOOHUII) aMMHO | —6— (2, 6—
nudTopdbeHmI ) —5-bTopnupuanH-2-kapboHoBo¥ kucjgoTH (48 wmr, 0,13

MMOJIB) M HATU (99 mr, 0,26 mMMmoJes) B IMOA (0,20 MJI, 2,6 MMOJIb) U

OUIISA (68 MKJI, 0,39 MMOJIE ) rnepeMelBalm npu KOMHaTHOM
TeMIlepaType B TeueHMe 2 uU. Peakumio TacuJIM BOIOOM ¥ CMecCh
srCcTparmporalin ELtOAc (2 pasza). OOBeIMHEHHHE OpITaHMUeCKre @QasH

IIPOMHEEBAJIM HACHIMEHHHEM BOIHBM PAaCTBOPOM XJIOpPUIOa HaTPUA, CYIWIU
Han NazS0s4 M KOHULUEHTPHMPOBAJIM IIPM I[IOHMKEeHHOM IaBJieHuM. OCTaToK
ouMmaJiM C IIOMOMBI KOJIOHOUWHOM XpoMaToTpaduu Ha CUIMKarele,
MCIOJNIBE3Y A oBbopyImoBaHMeE CombiFlash®, DITOUPY 4 EtOAc/cMech
M30MepOoB TekcaHa (50-100%), uUTOOH MNOJYUYMTH I[IPOMEXYTOUHHM aMum,
Toer-0yTmii— [2- ({ [4-( (3R, 4R, 55) -3- [ (TperT-OyTOKCUKaAPOOHWII) aMUHO | —

4-{ [ Tper-0yTWUII (DVMMEe TIJI) CUJINMJI] OKCU } —5—Me TUJINUIepuamuya—1-mi) -2, 3-
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OINTUOpodypo [2, 3—b] nupuianH—-5-1JjI] aMMHO } Kap®oHWII) —6- (2, 6—
INOTOPOEHUII) —5—QOTOPIIMPUOMH-3-WJI ] KapBamaT.

[TpoMeXy TOUHEBIN aMmnm, [IOJIYYEeHHEN Kak ONMCAaHO BHIIE,
obpabaTeBayu 4,0 M HCl B mmokcaHe (2 MJI, 8 MMOJb) IIPM KOMHATHOM
TeMIlepaType B TeueHMe  HOUM. PacTBOp KOHLEHTPUPOBAJIM  IIpU
IIOHMXXEeHHOM IaBJIEHMM U OCTATOK OuMilajiM C IIOMOWBLI IIpellapaTUBHOM
XX/MC (xoJjioHka Waters SunFire™ C18, 19 MM x 100 MM, pasmep
yacTuly, 5 MKM, TpagMeHTHOe DJIoMpoBaHMe cMmecaMmu MeCN/Bona,
comepxammumMm 0,1% NH4OH, npm ckopocTM noroka 30 MI/MMH.), UTOOH
[IOJIYUUTH TpedyeMull OIPOOYKT B BUOE feJloTo  IIopollKa. XX /MC
paccunT. mig CzsHzeF3NeOs (M+H)*® m/z=515,2; uabmomaemoe: 515,0. 1H
AMP (400 MI'w, IMCO-ds) &, M.zm., 9,98 (c, 1H), 8,067 (c, 1H),
7,52 (m, 1H), 7,39 (w.c., 2H), 7,20 (¢, 2H), 7,18 (M, 2H), 4,46
(mMm, 2H), 4,41 (m, 1H), 3,02 (M, 1H), 2,90 (M, 1H), 2,59 (M,
1H), 2,52 (m, 1H), 2,37 (M, 1H), 1,47 (M, 2H), 1,35 (M, 1H),
0,68 (m, J=6,8 Tu, 3H).

Ipumep 72

N-{4-1(35,5R) -3-aMMHO-5~- (TpUOTOPME TUJI) IUIIEPUIOVNH~ 1 —WJI] — 77—
TUOPOKCU—6, /T-ourunpo-5SH-umMKIIoneHTa [ b] nnpuoue—-3-mj}—-6-[2, 6-
ondTop-4- (l-tuopokcu-1-MeTuisTUiI) deHnil ] —5-QTopImMpUoH—2—

KapBbokcaMmnl

Crammus 1. TpeT-ByTuyii-[1- (3-HuTpO-6, 7 - OMTMOApo—-SH-
LIMKJIONEeHTA [b ] nupunmua—-4-muj1) —5— (TpudTopMe Tijl) MUIePUOUH~3 —

uiaj]kapbaMar
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CMmechb 4-xXJI0p—-3—HUTPO—-6, 7T-OUTMUOPO—S5H-UUKJIICIIeHTa [ b] IMpuIMHa
(0,34 o, 1,7 mMomb), HOuCc-TpeT-OyTUI-[5- (TPpUOTOPMETUII) IUIIEPUINH—
3-mn]kapbamarta (0,50 », 1,9 MMoONe) B wuM3onponmjJoBoM crupTe (1,0
T) um OUISA (1,0 mi, 5,7 MMoOJIb) IepeMemmBaju Opu 110°C B TeueHMe
2 u. PacTBOpYy IaBajlXM OCTHTHL IO KOMHATHOM TeMIepaTyph, 3aTeM
CMeChb KOHLEHTPMPOBAJIM IIPM IIOHWXeHHOM »OabJleHMM. OCTaTOK OUMIalJIx
C TIIOMOWEBI KOJIOHOUWHOM XpoMaToI'paduu Ha CHUIMKareje, MWMCIOJb3Yys
obopyrnoBanme CombiFlash® (xosionka 40 1, sioupobBanme 0-70% EtOAC
B CMeCHM M30MepOB TI'eKCaHa), UYTO »OaBaJio IIPOMEXYTOUHOEe COeOMHEHME
B BuOe OJiegHO—-XeJiTOTO mnopomka (0,37 7, 50%). XX/MC paccumT. IOJd
C19H26F3N404 (M+H)* m/z=431,2; HabJmogaeMoe : 431,0. BemecTBO
XpoMaToTrpadmMpoBaM C MCIOJIB30BaHMeM XMpaJibHOM BOXX  (KOJIOHKA
Phenomenex Lux® Cellulose 4, 21,2 x 250 MM, pasMmep uyacTul 5
MKM; IlomBwxHas daz3a: 7% EtOH B cMmMecu M30MepoBR TI'ekcaHa; CKOPOCTb
noroka: 18 MI/MMH., W30KpaTHUUecCKMre YCJIOBMA; Harpyska KOJIOHKN:
10 wmr/BBemeHue; BpeMms xpoMaTorpadupoBaHuMa: 24 MMHYTH), UTO
0arajlo OBa OTHEJIBHHX DHaAHTUOMEpPa IPOMEXYyTOUHOI'O COEeOMHEHMUS.

SHaHTHMOMep 1. IlepBHM NOUK. BpeMmsa yhepxuBaHusa 16,2 MMUH.

SHaHTHMOMep 2. BTopo¥ nmuk. Bpemsa yhepxuBaHmsa 19,1 MuH.

SHaHTHoMep 1  [OpeldloJIOKUTEJIEHO  OTHOCAT K TpeT—-0OyTUJI-
[ (3R, 5S8)-1-(3-HUTpO—-6, /T-IUTHUIPO—SH-LUUKJIJIONeHTa [ b] TMPpUIVNH—4-1JT) —
5- (TpudTOPMEe TIUII) IUIIePUOVH-3-MJI] kKapbaMaTy, a SHAHTHUOMEP 2
[IPEenNoJIOKUTEJIEHO OTHOCAT K Tper-0yTumi-|[(35,5R)-1-(3-HUuTpO-6, 7-
ourunpo-5SH-umkionexHTa [ b] ntnpuanH—-4-mj) —5-

(TpUOTOPMEeTWUII) IUIIEPUIMH-3-WJI ] KapbaMaTy .
Cranmusd 2. Tper-bByTui-[ (35,5R)-1-(3-HuTpOo-1-0oKCHUOO-6, 7~

Onurmunpo-SH-1ukjoneHTa [b ] nupunma—-4-muia) —-5-
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(TpUu@TOPMETHII) THUIIEPUAMH -3 ~1JI ] KapbamMaT

O N
oV
IN+,

>

mCPBA (0,16 1, 0,93 wMmMmoJB) ZOGaBJIAIM K pPacTBOPY TpeT-—
OyTui—[ (38, 5R) -1- (3-HUTPO—-6, 7T-OUTUOPO—5SH-UUKJIONeHTa [ b] IUpUONH-
d-mi) -5- (TpudTOPMETUII) MIUIIEPUIMH-3-1JI] KapbaMaTa (0,16 1, 0,37
MMOJIb ) (BTOpPOM IIMK, UMCTOE BelecTBO, IOJYyYeHHOe C IIOMOULID
XypaJibHOM BOXX Ha nOpemHoyvmel cTamaum) B OIOXM (2,0 wMI) Opu
KOMHaATHOM TeMrepaType. PeaKUMOHHYK CMeCh IIepeMelMBalM IIpH
KOMHATHOM TeMIepaType B TeueHMe 2 u. CMechb oOpabaTHBalM BOIHHEM
pacTBOpoM Na2S203, Barem 1 M NaOH, wu skcrparupoBam EtOAC.
OObeOMHeHHEE OplaHMUeCKMe CJIOM KOHLUEHTPUPOBaJ M IIPpU IIOHWMXEHHOM
naBJjieHMM. OCTAaTOK OUMIANIM C IIOMOIBI KOJIOHOUHOM XpoMaTorpadum Ha
cumMkarejyie, MCIOJL3YA obopynoBaHue CombiFlash® (xojonka 20 1),
simoupysa  0-100% EtOAC B CMecuM M3OMEepOB TI'eKcaHa, a 3zBareMm
MeOH/EtOAc (0-30%), wuro maBajyio 0,10 1T (60%) [OIPOMEXYTOUHOTO
CoelIMHEHMA B BUIEe KpPacCHOBATOI'O TBepHOI'O BelleCTBa. Takxe OBJIO
usBjieueHo 0,033 © HenpopearMpoBaBIIeT'O0 MCXOOHOTO BemecTBa. XX/MC
paccunT. O3S CioH26F3NaOs (M+H)* m/z=447,2; Habmomaemoe: 446,9.

Cranmusa 3. 4-[(3S,5R) -3-[ (Tper-ByToKCHUKaPOOHMII) aMUHO | =5~
(TpHudTOPMETIII) IHMIIEPUAMH~]1 1l ] —3-HUTPpO—6, 7-AUTrmuapo—-5SH-

IIMKJIOIEHTA [ b ] mupuamue—7-naanerar

0N i F
X\n’ F
O N (]
+
3 O

»

N

§fo

O
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CMechk Tper-0OyTui-|[ (3S,5R)-1-(3-HMTpOo-1-0KCUOO—6, /T—OUTUOPO—
S5H-uukJioneHTa [ b] mupunuH—-4-mj) —5- (TpUdTOPMe TUIT ) IUIIePULOVH— 3—
] kapbamara (0,100 1, 0,224 Mmosib) B Ac20 (1,5 Mi, 16 MMOJIB)
nepememyveajgu npm 90°C B TeueHMe 1 u. PacTBOpY IOaBajiM OCTHTH IO

KOMHAaTHOM TeMIIepaTyPE], 3aTeM KOHLIUEeHTPpHMpOBRaJIM IIpM ITIOHMXEeHHOM

nmaBJleHMM 1pu  60°C. OcraTok pasbaBiasaar EtOAc (5 wi), OBCTPO
IIPOMEIBaJIN 1 H. pPacTBROpPOM NaOH. Bonouywo basy OB axIel
BKCTPparmupoBain EtOAC. OOBeIVHEHHEE opraHuueckKue dasu
KOHIOEHCHUPOBaJIM M IPOIIYyCKaJlM uYepes KOJOHKY, conepxamyin 20 T
cumkaresda, »iawoupysda 0-50% EtOAcC B CMecuM M30OMEPOB TI'eKCaHa, UYTo
Dapajio IIPOMeXyTOUHOEe COelMHEHMe B BHMIe KOPUUHEBOT'O TBepOoT'o
BemecTBa (0,085 r©, 78%). XX/MC paccumT. mjag CziHzgF3N4Os (M+H)*
m/z=489,2; HabiwmaeMoe: 489,0.

Cranmus 4, 4-[(3S5,5R) -3-[ (TperT-ByTOKCUKaAPOOHMII) aMHUHO | =5~
(Tpu@TopmeTHII) nunepunmue-1-un] -3-[ ({6-[2,6-nuprTop—-4- (1 -TrMOpPOKCHU~—
1-MeTmiIsTIHII) QeHnII] —5 - QTopnupHuAnMH—2~1J1 } KapOOHMUII) aMHUHO | -6, 7—

Aurunpo-SH-1ukjoneHTa [b ] oupuome-7-ujaanerar

H R F
O~ N
apaer
F
N H
N
»
N
0750
CMmechb 3-aMmHO-4-{ (35, 5R) -3-[ (TpeT-OyTOKCUKaAPOOHMII) aMMHO | —

5- (TpudTopMe TMUII) IUIlepUIVH-1 -1} -6, 7T-ourunpo—5H-

LUMKJIOTIeHTa [ b] IMPpUIOMH-7-MJlalleTaTa (0,010 1, 0,022 wMMOJIB), 60—
[2, 6—nudTOop—4- (1-TMOPOKCU—1-METUIISTUI) GeHUII] ~5—-QTOpPIUPUIONH—2 —
kapboHoBom kucJjgoTer (0,0082 r», 0,026 w™mmMmoJb), HATU (0,022 T,
0,057 mmoss) B IMOA (0,06 ™) M IMIISA (0,011 My, 0,065 MMOJIB)
IepeMellMBalM IIpPM KOMHATHOM TeMlIepaType B TeueHue 1 u. CMecChb
racuam 1 H. pacTeopoM NaOH m skcrparmpoBam ETLOAc. OpraHMUeckue
BSKCTPAKTH OOBeIVHANM, Cymuir Han Naz:S04 M KOHLEHTPMPOBAaJM, UYTO
DaBaJjio IIPOMeXyTOUHOe COelMHEeHMe B BHMIe KOPUUHEBOI'O TBepOoTO

BemecTBa. XX/MC paccumT. 10Ja9 CzeHaoFeN:5Oe (M+H)* m/z=752,3;
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Habjsmomaemoe: 752,0.
Cranms 5. N-{4-[(3S,5R)-3-AMUHO-5— (TPUDTODME TUJI) TUIIEPUINH~
I1-nn]-7-rugpoxcu-6,7 - aurunpo—-SH-IIuKJIONeHTa [b ] nupuimua—-3-1ujl} —6—

[2,6-nupTop—4— (1-ruapoxcu—1-MeTHUISTHUII) QeHMII] —5-dTopIupnuinH—2 -

xapboKkcamu
RF
H->N
N
s
»
N
HO
CMmechb 4-1(35,5R) -3-[ (TpeT-OyTOKCUKaPOOHWMII) aMMHO | —5—
(TpudTOPMeTUII) IUNIePUIVMH—1-MJI] -3—-[ ({6-[2, 6—nudTop—-4- (1 -TMOPOKCU—

1-MeTHIBTUII) QeHUII] —5—QTOPIIUMPUIOMH-2-WJI } KapOOHWJI) aMMHO | =6, 7—

onTuapo-5S5H-umMKIoNneHTa [ b] IMpuIMH-7-MjaleTaTa (0,015 T, 0,020
MMOJIE) B MeOH (0,8 wMi), TI'® (0,8 mia) m 1,0 M BOODHOTO pacTeBopa
NaOH (0,8 mia, 0,8 MMOJBb) I[IepeMemMBalM IIPM KOMHATHOM TeMIepaType
B TeueHue 0,5 u. 3BaTeM pacTBOP KOHLUEHTPUPOBAJM IIPU [TOHMKXEHHOM
OaBJIEeHUNU u OCTaBIIYIC A BOOHVID dbasy SKCTparmupoBau EtOAcC.
OpraHMuecKMM BKCTPaKT KOHUEHTPUPOBAJIM »OOCYXa IIpPpM IIOHVXEHHOM
naepjieHuu. OcTaTok ob6pabatweaim 4,0 M HC1 B muokcaHe (0,20 wi,
0,80 ™MMOJB) B TeueHue 20 MMH. 3arTeM peaKLUMOHHYI  CMeCh
KOHLEHTPUPOBAJM IIPpM IIOHMXEeHHOM »aBJieHMM. OCTaATOK PacTBOPSAIM B

4,5 My MeOH, HelTpalM30BaJlIM pacTBopoM NH4OH M ouMmasM C IIOMOMLIO

npenapaTuBHOM XX/MC (koJjioHKa Waters SunFire™ C18, 19 mm x 100
MM, pasMep dYacTull 5 MKM, TpalMeHTHOe DJIOMpPOBaHUE CMeCaIMU
MeCN/BOna, comepxamumm  0,1% NH4OH, npm ckopocTu TnioToka 30
MJI/MUH.), YTOOH IOJYUMUTL MOBa OTIEJILHHX IMacTepeoMepa LeJIeBOTO
coenMHeHMS B BUOe OeJIEIX [IOPOMKOB.

InacTepeomep 1. IlepBHM OMK. Bpemsa yIoepxuBaHusg 1,24 MUH.,
XX/MC paccumT. njag CzoHzoFeNsOz (M+H)* m/z=610,2; HabilomaeMoe:
610, 0.

InacTepeomep 2. BTopoM nOMk. Bpemsa yIoepxuBaHusa 1,32 MHUH.,
XX/MC paccumT. njasg CaoHzoFeNsO:z (M+H)" m/z=610,2; HabiomaeMoe:
610, 0.
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IrnacTepeoMepH COOTBETCTBYIOT TR u 7S  IOMacTepeoMepam
IeJIeBOTO coeIMHeHn, N-{4-[(3S5,5R)-3—-aMmHO—-5-
(TpudTOPMEeTUII) IUNIEPUOUH-1-1J1] — (7R) = 7-TUOPOKCU—6, /—OUTUOPpO—SH-
LUMKJIOIeHTa [ b] mupnuonua-3-ui}t-6-[2, 6—guprop-4- (l-ruonporcmu—-1-
METUIIRZTUII) beHMII] —S5—-bTopnupuinH-2-kapbokcamuny u N-{4-[(3S5,5R) -
3-amMmHO-5- (TpudTOoPMETUII) IUNePUOAMH-1-1J] - (78) = 7-Tuaopokcu-6, 7—
OIUTruopo-5SH-uMKJoneHTa [ b] mMpuanH-3-mj}-6-[2, 6—oudpTop—-4- (1-
TUIPOKCU—1-MeTUIISTUII) QeHUII] —5—-QTopIMpUIOIMH-2-KapOoKCcaMm1Ioy .

AJIb TEPHATUBHEE SHaHTUOMEPH, N-{4-[(3R,55)-3-amMmHO-5-
(TpudTOPMEeTHII) IUNIEPUIMH-1-1J1] — (7R) = 7-TUOPOKCU—6, /T—-OUTUOPO—5H-
UMKJIOIeHTa [ b] mupuinHa-3-ui}t-6-[2, 6—guprop—-4- (l-rmoporcmu—1-
MeTUIIZTIUII) QeHmJI] —S-bTopnupuinH-2-kapbokcammun u N-{4-[ (3R, 5S5)-3-
aMVHO—5— (TpudTOopMe T ) IUllepunuH—1-wmi] - (75) - 7-IMOopoKCcu—-56, 7-
ouruopo-5SH-umMKkJoneHTa [ b] miMpuanH-3-mj}—-6-[2, 6—gudTop—-4- (1-
TUOPOKCU—1-MeTUIIDTUII) GeHWII] —5-0TopIupUINH-2-KapbokCcaMn,
[IOJIYYEHE aHaJIOTMUHEIM CIIOCO00M, Mcxond mu3 Tper-oOyTtui-[ (3R, 58)-1-
(3—HUTPO—-6, T-OUINIpOo—SH-UMKJIONeHTa [ b] tupuonH—-4-mj) —5-
(TpUdTOPMETUII) IUIIEPUIVH-3-1JI] KapbaMaTa (SHaHTUOMep 1) M3 CcTaluu
1.

Ipumep 73

N-{4-1(3S,5R) -3-aMuHO-5-MeTHINIUIepUIMH-1-1j] -2, 3—
oIUTMOpodypo [2, 3-b] mupuanuH-5-uin}-6- (2, 6-oudTop-3-MeTOKCUOEHWII) —

S5-pTopnupuIMH-2-KapbokCcaMm

O«
HoN

pogee:

F
=
N" g N
O \N O
K cMecu 6— (2, 6-OUOTOP—3—METOKCUOEeHWII) —5-OTOPIUPUIOUH- 2~

Kap®oHOBOM KMCJOTH (232 wMr, 0,492 Mmoab), Tper-OyTmi-[ (3S,5R)-
1-(5-amMmmHO-2, 3—murmapodypo [2, 3—-b]lnupmuomH—-4-wni) —5-
MeTUJINUIIEPUOUH-3-1JI] kapbamMaTra (152 Mr, 0,436 mMosws) m HATU (513

M, 1,35 Mmmogs) B JIMOA (3,0 Mi) mobaBjasanm IOUIISA (298 Mmr, 2,30
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MMOJIb ) . PeaKUMOHHYI CMeChb lepeMellBaJin npu KOMHATHOM
TeMllepaType B TedeHMe 2 U, a 3aTeM KOHLEHTPpUPOBaJM IIpU
[IOHMXEHHOM HOaBJieHMM. K IIOJIydeHHOMY OCTaTKy nobarjgsiam IOXM (2,0
M), a 3arem TOY (2,0 wi). CMech IepeMelMBaJM IIPM KOMHaTHOM
TeMIlepaType B TedeHue 30 MMH., a 3aTeM KOHLUEHTPUPOBAJU IIpU
IIOHMXEeHHOM IaBJIeHMM. I[IOJIydeHHHM OCTaTOK OuMmaliM C IoMombilo Od-
BOXX (xoJioHka XBridge™ C18, TI'palIMeHTHOe »BJIOMPOBaHME CMeCsIMU
MeCN/BOIA, comepxammMmm  0,1% NH40OH, npm ckopocTu TnioToka 30
MJI/MMH.), UYTOOH IOJYYUTL LleJIeBoe COeIOMHeHMe B Buae O0OeJloTo
TBEpPIOTO BemecTBa (65,9 Mr, 29%). XX/MC paccumT. n0Jag CzeH27F3Ns503
(M+H)*: m/z=514,2; uHabGimomaemoe: 514,0. H AMP (500 MI1, IMCO-de)
5, m.m., 10,42 (¢, 1H), 8,90 (¢, 1H), 8,34 (mm, J=8,7, 4,0 Twu,
1H), 8,20 (7, J=8,8 Iu, 1H), 7,50-7,41 (M, 1H), 7,33-7,26 (M,
1H), 4,55-4,43 (m, 2H), 3,93 (¢, 3H), 3,35 (7, J=8,5 Tu, 2H),
3,05-2,95 (m, 1H), 2,90-2,82 (m, 1H), 2,64-2,54 (M, 1H), 2,39
(r, J=10,4 Tu, 1H), 2,26 (7, J=11,2 Tu, 1H), 1,64-1,51 (M, 1H),
1,41-1,17 (M, 3H), 0,64-0,55 (M, 4H).
[Ipumep 74
N-{4-[(3R,4R,58) -3-aMMHO-4-TUOPOKCHU~5—Me TUJINUIePUIUH—1—

Wil -2, 3-ourunpodypo [2, 3-b]nupuomuHa-5-ui}-6- (2, 6-gudrTop—-3-

METOKCUOEHWII) —5—dTOPpIUPUINH-2-KapOoKcCaMU

oH O~
HoNa—
ROADE:
F
X
Ny N
/lN Z
-~
O °N O
K cMecu 6— (2, 6—-OUOTOP—3—METOKCUOEeHWII) —5-OTOPIUPUOUH- 2~
KapBoHOBOM KM CJIO TH (176 MI, 0,372 MMOJIb ) , TpEeT— 0y TUII-

[ (3R, 4R, 58)-1-(5-aMmmHO-2, 3—gurunpodypo [2, 3-b]l nupuomna—-4-wmi) —4-

{ [ TpeT-OYy T (AMME TWJI) CUJIUJI] OKCU } —5—MeTUJINUIIEPUIVH— 3~

min] kapbamara (152 mr, 0,317 mMmoys) m HATU (374 mr, 0,983 MMOJIB)
B IMOA (3,0 ) onobaeJjganm  IOUIISA (238 wMr, 1,84 wMMOJIB) .
PeakKUMOHHYK CMeChb IepeMellMBaJiM IIpM KOMHATHOM TeMIlepaType B

TeueHMe 2 4, a 3aTeM KOHLeHTpHpOoBaJIM IIPM IIOHIMXEHHOM IaBJIEHUN. K
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[IOJIYUeHHOMY ocTaTky pobariadgau XM (2,0 wia), a 3zarem Toy (2,0
MII) . CMechb IepeMelMBalXM IpM KOMHATHOM TeMIlepaType B TedeHue 30
MMUH. , a 3aTeM KOHUEeHTPMPOBaIM IIPpM  [HNOHWKEHHOM  HOaBJIeHUM.
[IOJIydeHHEM OCTaTOK OouMma iy C Oomombil OP-BOXX (kojioHka XBridge™
Cl8, TpaIMeHTHOe OSJIOUMPOBaHMe cMecaMu MeCN/Boma, CcoIepXamyMu
0,1% NH40H, npwu ckopocTM norToka 30 MI/MMUH.), UTOOH IIOJYUUTH
11eJIeBOe COeIMHEHMe B BUuIe OeJIoT'Oo TBEpPHOI'o BemecTBa (54 wMr,
32%) . XX/MC  paccuur. nJia C26H27F3N504 (M+H) *: m/z=530,2;
HaBJmonaeMoe: 530,0. H AMP (500 MIt, IMCO-ds) &, Mm.m., 10,18 (c,
1), 8,70 (¢, 1H), 8,34 (pm, J=8,7, 4,0 Iy, 1H), 8,18 (T, J=8,8
ru, 1H), 7,3%9-7,32 (m, 1H), 7,24-7,17 (M, 1H), 4,53-4,44 (wm,
2"), 4,41 (m, J=3,8 Tw, 1H), 3,89 (¢, 3H), 3,36 (T, J=8,5 Tu,
2H), 3,10-3,04 (Mm, 1H), 3,00-2,93 (M, 1H), 2,63 (T, J=10,8 Tu,
1H), 2,58-2,51 (M, 2H), 2,46-2,38 (M, 1H), 1,66 (wm.c., 2H),
1,48-1,36 (M, 1H), 0,69 (m, J=6,5 T'u, 3H).

Ipumep 75

5-amMmHO-N-{4-[(3R,485,55) -3-ammHo-4-Tugpokcmu—-4, 5-
OVME TUJINIUTIEPUOMH- 1 ~UJ1] -2, 3—ourmnopodypo [2, 3—-b] mupuomuH—-5-mi} -2-
(2, 6—oudTopdeHm) -1, 3—Tuazojyi-4-kapboKcaMun

HO =
HoN S F

Cranmsda 1. Benswuyg- (3R,4R,55) -3-[ (tTpeT-
By TOKCUKAPOOHMII) aMUHO | —4 -Tunpokcu—-4 ,5-auMme Tuanunepunmna—1 -

xKapbOoKCcHIIaT

OH
BocHN X

|
Cbz
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u 6ensnii- (3R,45,58) -3-[ (TperT-6yTOKCUKaAPOOHIUII) AMHUHO | —4—

Iunpoxcu—-4,5-guMe TuianunepuaMa -1 -kapboKCcHuiIaT

I
Cbz
Beuzsui- (3R, 58) -3- [ (TpeT-0yTOKCUKaAPOOHWII) aMUHO | —5-MeTujI—4 -

okconunepulInH—-1-kapbokcuyuarT (466 wMr, 1,29 MMOJB) TIIOMemaJM B
BEHICYIIEHHHM B I[IeuM COCYH, OCHalleHHHM MaTHUTHOM MemaJkoM. Cocyn
TepMeTHUYHO 3akKpHBaJIM MeMOpaHOM, MNoKpHTOoM IITO3, ¥ »OepXalXd B
atMochepe Nz. IobaBasau pacTBop LaClsz-2LiCl B TI'®@ (Aldrich, 0,6
M, 6,50 wMiu, 3,90 MMOJIB). PeaklIMOHHYyK CMEChH I[IepeMellMBaJM IIPU

KOMHATHOM TeMIepaType B TeueHMe 1 Y, a 3aTeM OoXJaXiajlu IO -
10°C. MenjieHHO HOBOABJAJIM PACTBOP XJjopuia MeTuaMarams B TI'¢@ (3,0

M; 1,30 w1, 3,90 wmmoJin). Ilocsie TnepeMemmpBaHua 1Inpu -10°C B
TedeHre 1,5 U peaklUui TIaCWUJIM HACHIEHHEM BOIHEM pacTBOpoM NH4Cl
n pacTBoOp DKCTPparupoBalu EtOAc (3 pasza) . O6BbeVHEeHHEe
OpTraHUUeCKMe CJIOM [IPOMEBAaJIM HaCHIEeHHBEM BOIHBEIM pPacTBOPOM XJIOpMIA
HaTpud, Cymnau Hal 06e3BomHEM NazS04 M KOHLEHTPUPOBaJM IIPU
IIOHMXEHHOM mOaBJieHUM. I[IOJIYUEHHEM OCTaTOK OouMmalM C IoMombilo Od-—
BOXX (xoJjioHka XBridge™ C18, TI'palMeHTHOe »BJIOMUPOBaHME CMeCsIMU
MeCN/BoIna, comepxamumm 0, 05%  ToY, opM CckopocTu 1oToka 30
MJI/MUH. ), YyTOOEL [IOJIYUYUTE Bensuyia- (3R, 4R,5S)-3-[ (TpeT-
OYTOKCUKAPOOHWII) aMUHO ] —4—-TUIPOKCU—4, b—OuMe TUJIIIUIIePUOVH— 1 —
kapbokcuiaT B BMIOe OecupeTHOI'0 MacJja (81 wmr, 17%). Bpewmd
yvoepxuBaHug 2,085 mmH., XX/MC paccumT. mjasg CzoHzoN2NaOs (M+Na)*:
m/z=401,2; Habmomaemoe: 401,0; wu Oeuswmi-(3R,4S5,5S5)-3-[ (TpeT-
OYTOKCUKAPOOHWIT) aMUHO ] —4—-TUIPOKCHU—4, b—OuMe TUJIIIUIlepUOVH— 1 —
kapbokcuiaT B BuIe OecuBeTHoro Macjya (100 wMmr, 21%), BpewMms
yoepxuBaHusg: 2,247 vuH., XX/MC paccumT. njasa CzoHzoN2NaOs (M+Na)*:
m/z=401,2; HabiomaeMoe: 401,0.

Crangmusd 2. Tper-byTui-[ (3R,4S,55) —4-runpokcu-4,5-
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OuMe TUJIIIUIEePUANMH -3 -1uJl ] kapbaMaT

Iz

K pacTBOpPY Bensuy- (3R,4S5,55) -3-[ (TpeT-

OYTOKCHUKAPOOHWII) aMUHO ] —4-TUIPOKCU—4, b—OuMe TUJINIUIIepUOVH— 1 -

KapbokcuiaTa (100 wmr, 0,265 MMOJIBL) B MeOH (5,0 wim) npu
nepeMemrMBaHum nobaejagaamu Pd  (10%  wMacc.) Ha YyIJe (33 wMr) .

PeakKlMOHHYK CMeCh IepeMellMBaJiM IIpM KOMHATHOM TeMIepaType B
aTMochepe BOIOOpOHa (Imonm IaBJIeHMEeM T'a3a B llape) B TedeHUe 3 4.
PeaklMOHHYK CMeChb OUILTPORaANIM UYepe?3 CJOM IMaTOMOBOWM 3eMIM
(symonpoBasin  MeCH) , a 3BaTeM KOHIeHTPUPpOBAaJM IIPpM IIOHMXEHHOM
DaBJIEHUN . [ToJTyYeHHEN HeOouue HHEN IPOOYyKT VICIIOJIE 30BaJiu

HelloCpeICTBEeHHO IIJIA clenyomey cTaluu peakuuu 06es OOIOJIHUTEJILHOM

X

ouMcTkM (60 wMr, 92%). XX/MC paccuur. miag Ci2H2sN20s3 (M+H)*:
m/z=245,2; HabmomaeMoe 245, 0.
Cranmnsa 3. Tper-byTwmi-[ (3R,45,5S5)-4-runpoxkcu-4,5-ngumermi-1-

(5-HuTpO-2 ,3-AUTHAPOQYPO [ 2,3 -b ] IMpunmMH—4 —1j1) IuIepuouH—3 —

mii] kapbamaT
HQ, &
BocHN X
N
0y

B cocyan, comepxamui d-yon-5-HUTPO-2, 3—guruapodypo[2, 3-
b] nupunuH (76 w1, 0,26 MMOJIb) nu Tper-oytuia-|[ (3R,45,55)-4-
TUOPOKCU—4, 5—OVMe TUIINUIIEePUONH- 3-1UJI] KapBaMaT (60 Mmr, 0,24
MMOJIL ) , nobamBjganm EtOH (2,0 mia), a =arem JIUIISA (114 ~mr, 0,883
MMOJIL) . CMechb mHepememuBanamu npu 110°C B Teuenme 12 u. Ilocye
OXJIaXIOEeHUA oo KOMHAaTHOM TeMIlepaTypPEhl PEaKLUMOHHYI CMeChb

KOHLEHTPpMPORaJIM IIpM IIOHVDXKEHHOM IOaBJIEHUIM. HOJ’[yT{eHHHﬁ oCTaTokr
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ouumaJm Ha cuimkareyge (0-100% EtOAc B cMecH M30OMEPOB I'eKCaHa),
4YTO IaBajio IIPOMEXYTOUHOEe COeIMHEHMe B BUIe XeJITOI'O IIeHAMeIOCHd
TBEpPIOTO BemecTBa (68 wMr, 69%). XX/MC paccumT. miasg CioH29N4Oe
(M+H)*: m/z=409, 2; uHabiomaemoe: 409,0.

Cranmus 4, Tper-ByTuia-[ (3R,45,55) -1- (5-amuu0-2,3~
ouruapodypo [2,3-b]nupunmuH—4-mui) -4 -runpokcu—-4,5-

OUMe TUJIIHUIEPUAMH -3 ~1Jl ] kapbaMmaT

O

K pacrBOopy Tper-OyTui-|[ (3R,48,5S5)-4-runpokcmu—-4, 5—-numMeTni-
1-(5-HUTPO-2, 3—oUIMOpOodypo [2, 3—-b] nnpUINH-4-1J1) IUIIEePUOVH— 3~
min]kapbamara (68 mr, 0,17 mMonws) B MeOH (3,0 wMi) nobaeiuagaiau Pd
(10% Macc.) Ha ymjae (25 Mr). PeakKUMOHHYI CMECH IepeMellMBalii IIPpU
KOMHaTHOM TeMIlepaType B aTMocdepe BoOOopona ([IOon OabJIeHMeM I'as3a
B mape) B TeueHre 6 u. CMecCh OQ(UILTPOBAIM uUepes CJOM IMaTOMOBOM
seMn  (aimoupoBaliv MeOH), a 3aTeM KOHLUEHTPUPOBAJM IIPU IIOHMXEeHHOM
OaBJICHUU . [ToJIy4YeHHBIN HeouueHHHEMN OpPOOyKT VCIIOJIb 30BaJiu
HeIIOCPeOCTBEHHO IJiA CJlelylllel cTamuy peakuuy 0e3 OONOJHUTEJLHOMU
ouMcTKM (62 wMr, 98%). XX/MC paccuur. mig CioH31N4aOs (M+H)*:
m/z=379,2; HabmwmaeMoe: 379,0.

Cranmns 5. 5-AvmHO-N-{4-[(3R,45,55)-3-amuuao-4-runpoxkcmu-4,5-
OUME TUJIIUIEepuInHE—1-mn] -2, 3-auruapodypo [ 2, 3-b ] nupuama-5-mua} -2 -

(2, 6-nuprTopperni) -1 ,3-Tuazoji-4-xkapboKcaMu

HO =
H2N~fj/ F:<< 2
Vo N F
AT
0~ ? O  NHy

N
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K cMecu 5-[ (Tper-0DyTOKCUKaAPOOHWII) aMUHO | —2— (2, 6—
nudTopdeHns) -1, 3-Traz30J-4-KapOOHOBOM KM CJIO TH (75 MT, 0,21
MMOJIBb ) , Tper-0yTuii—[ (3R,48,55)-1- (5—aMmH0o-2, 3—nurunpodypo [2, 3—
blovpunnu-4-mi) —4-TUIOPOKCHU—-4, b—OUMe TUIINIUIIEPUOVH-3-WJI ] KapOaMaTa
(62 mMmr, 0,16 MvmoJib) m HATU (196 mr, 0,515 Mmosis) B IMOA (2,0
MJI) pmobamisaiam OUIISA (123 wMr, 0,952 MMoJb). PeakUMOHHYI CMeECh
nepeMemrBaiIM IIPM KOMHATHOM TeMIepaType B TeueHMe 3 U, a 3aTeM
KOHLEHTPUPOBAJIM IIPU IIOHMXKEHHOM IaBJieHUM. K TIOJIydeHHOMY OCTaTKYy
nodaBiganam  IXM (2,0 M), a zaTeM TOY (2,0  w1). CMechb
IepeMelMBalIM IIPM KOMHATHOM TeMlepaType B TeueHue 30 MMH., a
3aTeM KOHUEHTPMPOBAJM I[IpM IIOHWKEHHOM HOaBJIeHUMM. IlOJIyUdeHHHMN
OCTaTOK ouMmanau C nomombid OO-B3XX  (kojioHka XBridge™ (C18,
TpaIleHTHOe BSJIoMpoBaHMe cMecsaMu MeCN/Bonma, conepxamyvu 0,19
NH,OH, nOpM CKOpOoCTM NoToka 30 MI/MMH.), UYUTOOH IIOJYUMTHL IleJIeBoe
coeIMHeHMe B BUIOe 0eJIOTO TBepOoT'o BemecTBa (25 mr, 29%). XX/MC
paccunT. nJag C24Ho7F2NeO:S (M+H)*Y: m/z=517,2; unabmomaemoe: 517,0.
H aMP (500 MI'w, IMCO-ds) &, m.m., 9,34 (c, 1H), 8,78 (c, 1H),
7,64-7,46 (M, 3H), 7,24 (v, J=8,6 Tu, 2H), 4,47 (v, J=9,1 Tu,
2"), 3,97 (¢, 1H), 3,37 (v, J=8,5 Tw, 2H), 2,87-2,79 (M, 2H),
2,79-2,72 (m, 1H), 2,63 (mm, J=10,8, 4,6 I'u, 1H), 2,060-2,55 (M,
1H), 1,85-1,76 (m, 1H), 1,39 (w.c., 2H), 0,98 (c, 3H), 0,73 (m,
J=6,8 I'u, 3H).

[IpuMmep 76

5-ammHo-N-{4-[ (3R, 4R, 55) -3-ammHO-4-Tugpokcu—-4, 5-

OVME TUJINIUIIePUOMH-1-1J1] -2, 3—-ourmuopodypo [2, 3-b] nupuamuH-5-mni}-2-

(2, 6—gudTopdeHm) -1, 3—Tuazoy-4-kapboKkcaMuno

N’
(f%r
NH-

Cranmusa 1. Tper-byTui-[ (3R,4R,55) ~4-runpokcu-4,5-

OuMe TUJIIIUIIEPUANMH -3 -1JI ] kapbaMaT
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Iz

K pacTBroOpy Bensmi- (3R, 4R, 5S8) -3- [ (TpeT-

OYTOKCHUKAPOOHMII) aMUHO ] —4-TUIpoKCcK—4, b—ouMe TUJINUIIepUouH— 1 -

KapbokcuiaTa (81 wmr, 0,21 w™MMOJIB) B MeOH (4,0 wy) npu
nepeMemmMBaHuM pHobaejaagmu Pd  (10% wmMacc.) Ha YyIJe (29 wMr) .

PeakKlMOHHYID CMeCh IepeMemlMBajM IIpM KOMHATHOM TeMIepaType B
aTMochepe BOIOOpOHa (Imonm IaBJIeHMEeM T'al3a B llape) B TedeHUMe 3 d.
PeakKlMOHHYK CMeCb OUILTPORAIM UYepe?3 CJOM IMaTOMOBOWM 3eMIM
(symoupoBasin  MeCOH) , a 3BaTeM KOHIEeHTPpMUPOBAaJM IIPM IIOHMXEHHOM
OaBJIEHUN . [ToJIyYeHHBIN HeOoUuMIe HHEM IPOOYyKT VICIIOJIb 30BaJiu
HeIOCPeACTBEeHHO OJA CIHeOylleV cTaluM peakluuy 0e3 OOMNOJHUTEJBHOMU
ouMcTkM (46 wMr, 88%). XX/MC paccuur. miag Ci2H2sN20s3 (M+H) *:
m/z=245,2; HatimomaeMoe: 245,0.

Cranmnsa 2. Tper-byTwmi-[ (3R,4R,5S)-4-runpoxcu-4,5-gumermi-1-

(5-HuTPO-2 ,3-AUTHAPOQYPO [ 2,3 -b ] IMpunomMH—4 —1j1) IUIepUoUH—3 —

uij]kapbaMar
OH
BocHN
N
A NO,
O N,

B cocyn, comepxamui d-yon-5-HUTPO-2, 3—OUuruapodypo[2, 3-
b] nupunuH (59 w1, 0,20 MMOJIb) nu Tper-oytuia-|[ (3R,4R,5S5)-4-
TUOPOKCU—4, b—OVMe TUIINUIIEPUONH- 3-WUJI] KapBaMaT (46 Mmr, 0,19
MMOJIb ) , nobamBjganm EtOH (2,0 mia), a 3zaTem IUIISA (100 mr, 0,772
MMOJIL) . CMechb mepememuBanau npu 110°C B Teuenme 15 u. TIlocye
OXJIaXIOEeHUA oo KOMHAaTHOM TeMIlepaTypPEl PEeaKLUVMOHHY CMeChb
KOHLEHTPUPORAJIM IIpM I[IOHWXeHHOM IJaBJjieHuM. I[IOJIydeHHEM OCTaTOoK
ouumaJgu Ha cuimkarese (0-100% EtOAcC B cMecH M3OMEPOB I'eKCaHa),

UTO IOaBaJIO IIPpOMEeXYyTOUWHOEe COeIMHEHNMe B BHMIe XeJITOT'O IIeHANeIr'OCHA
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TBepIOTO BemecTBa (51 wMr, 67%). XX/MC paccumT. masg CioH29N4Oe
(M+H)*: m/z=409, 2; uHabmonmaemoe: 409,0.

Cranmusd 3. Tper-byruia-[ (3R,4R,55) -1- (5-ammuuo-2,3-
ourunpodypo[2,3-b]nupunna—-4-uj) —4-rugpoxkcu—-4,5-

OUMe THJIIIHIIEepUOMH -3 -1Jl ] KapbamarT

OH
BocHN
N
O N/

K pacrBopy Tper-0OyTtui-|[ (3R,4R,5S)-4-runpokcmu—-4, 5—-aumMeTni—
1- (5-HUTPO-2, 3—oUIMOpPOodypo [2, 3—-b] nnpuINH-4-1J1) IUIIEePUONH— 3~
min] kapbamata (51 mr, 0,13 mMons) B MeOH (3,0 wMi) nobaeiuagaim Pd
(10% Macc.) Ha ymae (19 Mmr). PeakKUMOHHYK CMECH IIepeMellMBaJiM IIPpU
KOMHATHOM TeMIepaType B aTMocdepe BOHmOpoHa (IIOI IaBJIeHMEM TIasa
B mape) B TeueHue 6 u. CMecCh OQUILTPOBAJIM Uepes CJOM IMaTOMOBOMU
zeM  (aJmonpoBaiin MeOH), a 3arTeM KOHLUEHTPUPOBAJM IIPU IIOHWKEHHOM
DaBJICHUU. [ToJTy4eHHEN HeOouu e HHEI IPOOYyKT VICIIOJIb 30BaJIu

HelloCpeCTBEHHO IIJIA craenymomey CcTaluu peakuuu 06es OOIIOJIHUTEJILHOM

X

ouricTku (44 wMr, 92%). XX/MC paccuur. miag CioH3iNsOs (M+H) *:
m/z=379,2; Habiomaemoe: 379,0.

Cranmuss 4. 5-AvmuHO-N-{4-[(3R,4R,55)-3-amuuHo-4-runpoxkcmu-4,5-
OUME THUJIIuIepuInHE—1-mn] -2, 3-auruapodypo [ 2 ,3-b ] mupuaua-5-mua} -2 -

(2, 6-nuprTopdpernsn) -1,3-tuazoja-4-xkapboxKcaMus

OH
HoN - F
Ny N=F
S
YT Y
0O N/ O NH»
K cMecu 5-[ (Tper-0OyTOKCUKaAPOOHWII) aMUHO | —2— (2, 6—
nudTopdenns) -1, 3-Traz30Ji-4-KapOOHOBOM KM CJIOTH (55 MT, 0,15

MMOJIB ) , Tper-0yTuii- [ (3R, 4R, 55)-1- (5—aMmHO-2, 3—murunpodypo [2, 3—

blovpunuu-4-mi) —4-TUIOPOKCHU—-4, b—OUMe TUIIIIUIIEPUOVH-3-WJI ] KapOaMaTa
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(44 mr, 0,12 mMmoJis) m HATU (134 mr, 0,353 MMmoJib) moBaBiasaim IMOA
(2,0 M), a zarem IUIISA (86 mMmr, 0,67 MMOJIb). PeaKIUMOHHYIO CMecChb
IepeMellMBajiM IIPM KOMHATHOM TeMIlepaType B TedeHMe 3 U, a 3aTeM
KOHLEHTPUPOBAJM IIPU IIOHMXEHHOM HaBJieHMM. K [IOJIlYydeHHOMYy OCTaTKy
nodarjganu  IXM (2,0 wd), a Barem ToOY (2,0  wiI). CMechb
IIepeMellBajil IIPpY KOMHAaTHOM TeMIlepaType B TedeHue 30 MMH., a
3aTeM KOHIUEHTPHPOBAaJM IIpM IIOHWKEHHOM IaBJleHuM. IIOJIyUeHHBN
OCTaTOK ouMmaaM C [nomombio OO-B3XX  (kojioHka XBridge™ C18,
TpalleHTHOe BSJIoMpoBaHMe cMecsaMu MeCN/Bopma, conmepxamyvu 0,19
TUOPOKCHUIA aMMOHMA, IIpU CKOpoCcTM noToka 30 MI/MMH.), UTOOH
[IOJIyUMUTE lleJileBOoe COeIMHEeHMe B BHUIe OeJjloT'o0 TBepHNoI'o BemecTiBa (20
MT, 34%). XX/MC paccuur. miag CzaHz7F2NeO:S (M+H)*: m/z=517,2;
HabjoonaeMoe: 517,0. 1H AMP (500 MI'u, IMCO-ds) o, MmM.m., 9,17 (c,
1H), 8,61 (c, 1H), 7,59-7,45 (m, 3H), 7,21 (T, J=8,6 Tu, 2H),
4,52-4,42 (m, 2H), 4,06 (¢, 1H), 3,37 (T, J=8,5 Tu, 2H), 2,99-
2,92 (m, 1H), 2,90-2,79 (M, 2H), 2,77-2,64 (M, 2H), 1,93-1,82
(m, 1H), 1,46 (wm.c., 2H), 0,92 (¢, 3H), 0,71 (m, J=6,9 Tu, 3H).

[Ipumep A. AHaiu3 GepMeHTOBR Pim

Anammz kmHa3z Pim-1 wm Pim-3: peakuumr (oBveM 20 MKJI)
OPpOBOOMIIM Ha OeJibix 384-JIYHOUHEIX IIOJIMCTUPOJIBHEIX ILJIaHlleTax, Ha
KOoTOpEe HaHocuym 0,8 MrJ coemmHeHua/IMCO B peakKUMOHHOM OydepHOM
pacteope (50 MM Tpuc, pH 7,5, 0,01% TBMH-20, 5 MM MgCl,, 0,01%
BCA, 5 MM HOTT), comepxameMm 0,05 MM cybcTpaTa MEUeHHOTO
buoTMHOM HenTuma BAD (AnaSpec 62269), 1vM AT m 2,5 nM depmeHTa
Pim-1 (Invitrogen PV3503) mamu 1,25 M odepmMeHTa Pim-3 (Millipore

14-738), B TeueHUe 1 u §opu 25°C. PeaklmMm ocCcTaHaBJIMBaJIA
nobamsjeHueM 10 MKJI OCTaHabBJMBapmero Oybdepa (150 M Tpuc,
pH=7,5, 150 MM NaCl, 75 MM 3IOTA, 0,01% TBuu-20, 0,3% BCA) cC
nobaBko¥ aHTHUTeJa kK docdo-Bad (Serll2) (Cell Signaling 9291),
pa30baBJIEHHOTO B 666 pa3, ¥ IOOHOPHHX I'PaHyJl CO CTpelTaBelVHOM
(PerkinElmer 6760002) BMecCcTe C aKIUeNITOPHEMM TIpaHyJlaMu C OeJIKOM
A (PerkinElmer 6760137), KaxOgwe C KOHIeHTpaluuelr 15 MKIT/MII.
DobaBJjieHMe ocCTaHabBJuBawmero Oydepa C TIpaHyJlaMM M I[IpeKpalleHue
peaklUuMyl BHIIOJIHAJIM OpKM CJaboM OCBelleHMM. Ilepen MCIOJIB30BaHUEM

IJig TIpeKpalleHud peakKUui ocTaHaBJIMBawomuy ©Oybep ¢ T'paHyJlaMu
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openBapUTeJILHO BHIEPXMBAJIM B TedeHMe 1 W B TeMHOTe IIpU
KOMHaATHOM TeMrepaType. Ilocjie IpeKpalleHUS pPeakKUMM  IIJIaHIeTH
BHIEPXMBAJIM B TeueHMe 1 U B TeMHOTe IIPM KOMHATHOM TeMIepaType,
3aTeM CUMTHBAJM [OIPpM [IOMOIM IJlaHmeT-puiepa PHERAstar FS (BMG
Labtech) npm cjgaboM oOCBEeMeHUMN.

AHaM3 KMHazH Pim-2: peakuun (oBweM 20 MKJI) OIPOBOOWJIM Ha
B eJIBx 384 -JIyHOUHEIX [IOJIMCTUPOJIB HEX [JIaHmeTax, Ha KOTOPEHE
HaAHOCUJIN 0,8 MKJI coenmHeHnsa/IMCO B PeaxklMOHHOM bybepHOM
pacrtBOpe (50 MM Tpmuc, pH 7,5, 0,01% TBMH-20, 5 MM MgClz, 0,01%
BCA, 5 MM -OTT), comepxameMm 0,05 w™MrKM cy6cTpaTa MEeUYeHHOTO

biayopeclueurHoM nentuna CREBtide (Invitrogen PV3508), 1 MM AT® u

1 ©BM odepmenTa (Invitrogen PV3649), B TeueHue 2 u 1npu 25°C.
Peakumm ocTaHaBIMBalIM poBaBieHreM 10 M pazbaBiagomero Oydepa
TR-FRET (Invitrogen PV3574) ¢ 30 MM SOTA m 1,5 HM aHTUTeJla K
LanthaScreen Tb-CREB pSerl33 (Invitrogen PV3566). Ilocme 30 MMH.
BHOCPXMBAHUSA IIPpM KOMHATHOM TeMllepaType ILJIaHINEeTH CUMTHBAaJIM IPpU
noMomu IiaHmeT-punepa PHERAstar FS (BMG Labtech).

CoenuHeHusa wu300peTeHusa, uMewnmme ICspo, paBHy©O 2 MKM WK
MeHee, IIPpU MCCJeOoBaHMAX Ha aKTUMBHOCTEL K PIM-KMHa3e B YCJIOBUAX
aHaJn3a, I[IpenCTaBJIEHHEX BHIIe, CUMTATCHA aKTUBHBIMMU.

XoTa BHIIEOPMBEOEHHEHE 1in Vitro aHaJM3H [OPOBOOATCS IIpK
KOHUeHTpauumu AT® 1 MM, ©IJIS COeOMHEeHMM TaKXe MOXHO OLIeHUThH
20PeKTUBHOCTL M 1In Vitro akKTUMBHOCTL OTHOCHUTEJILHO PIM-MuUIleHel,
UCIIOJNIbLRY S YCJIOBUS Kn, TI'Ie KoOHUeHTpalmio ATO yCcTaHaBJIMBAT pPaBHOM
BeJIMUMHE Ku, " aHauns ABJIAETCA DoJiee UYBCTBUTEJILHEIM K
AKTUMBHOCTM MHIMOMpoOBaHMA PIM.

IIpuMmep B. KieTouHHEe aHaJM3H Pim

OnHo wmIm ©OoJilee CoeIMHEeHMM M300peTeHMsa MCcJeloBajM Ha
AKTHMBHOCTL MHIMOMPOBaHMA PIM B COOTBETCTBMM C IIO MeHBIIeM Mepe
OOHVM M3 HUXEINEePeUMCJIEHHEX  KJIETOUHEX  aHaJIM30B. CoelMHeHU I
n300peTeHUd, uMepmmue  ICsg, paBHy® 10 ™MKM wmJIM MeHee, npu
MCCJIeOOBaHMM Ha AaKTUMBHOCTE B OTHOWeHUuM PIM-KMHA3HE B YCJIOBUAX
KJIETOUHEIX aHaJlM30B, OINUCAHHHX HWXe, IIPennojiaranTcsa WM CUMTalnTCA
AKTUBHEIMA .

VccienoBaHmusa HOpoJmrbepaumM KJIETOK C ydacTueM Pim
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Kinerkn KG-1A npuobBpereHw y ATCC (Manaccac, BupruHusa), a
KJIeTKkrn KMS.12.BM npuobpetensl y NIBIO, ©GaHk kJjeTok JCRB (Tokwuo,
AnoHMA), ¥X XPaHWJIM B PEeKOMeHIOyeMOW NMTaTeJIbHOM cCcpele IJid
KyJbTyp RPMI, 10% ®BC (cpema Roswell Park Memorial Institute
1640 ¢ pobGaBkoy 10% ¢deTasnbHOM OBULEM CHBOPOTKM) M IMDM, 20% OBC
(cpema Iscove's Modified Dulbecco's (MDM) ¢ 20% odeTajlbHOM
OHUL el CHIBOPOTKM) (Mediatech, MaHaccac, BupruHus)
COOTBETCTBEHHO. [HJId M3MepeHUd aHTUNPOJIUGepaTHBHOM aKTUBHOCTU

nccileqy eMelxX coemIuHeHUM o00e KJI€TOUHHE JIMHUM BHCEBaJM BMeCcTe C

OUuTaTeJIbHOM cpemor (2x103 kJjeTok/JgyHka/B 200 wMKJI) Ha 96-
JIYHOUHEI IIOJIMCTUPOJILHEI IIJIaHIIeT CO CBEPXHUIKUM CBI3HBaHMEM
(Costar®) B NPUCYTCTBUM MJIM B OTCYTCTBME MCCJEOYEMEX COeIMHeHUN
C PpasJIMUHBIMM KOHLEeHTpaluMaMM. 3areM udepes 4 OHS K KyJbType
KJIETOK noBaBJIgaJIu [SH] - TUMMOMH, 1 MK/ 10 MKJI/JIyHKa,
(PerkinElmer, BocToH, MaccauyceTc) Ha »OOIOJIHUTeJIbLHHe 16 u,
IOCJIe Yero BBEeIOeHHYD PalMOaKTUMBHOCTL OTHEJANM OQUJILETPOBAaHUEM C
IOMOmBI KOJIJIEKTOpa KJIeToK Packard Microplate ¢ Bomolt uepes

IpeIBapuTesIbHO  CMOUeHHEe  (UIbTpoBaJibHEE  IIJIacTMHE GEF/B U3

CTeKJIOBOJIOKHA, comepxamme 0,3% [IOJIMB TUJIEHMMMHA (Packard
Bioscience/PerkinElmer, BocToH, MaccauyceTc) . I[IsTaHmeT
aHaJIM3UPORBaJN, n3Mepg CUMHTUJILJIALMIO KUOKOCTHU C IIOMOIIEIO
CUMHTUIIJIALUMOHHOTO cueTunka TopCount® (PerkinElmer). OnpenesieHue

ICso BHIOJHSAJIM C IIOMOMBI  allpOoKCHMMallMM KPMBOM  3aBUCUMOCTU
MHIUOUPOBaHU S (B IpoLleHTax) oT JorapudmMa KOHILeHTpalun
MHTUOWTOpPAa, MCHOJbL3ysd IMIpoTpammHoe ofOecrneuenme GraphPad Prism®
5.0.

VccrenoBaHMAa IepeladM CHUTHaJla Pim o ypoBHK pBAD

Kinerkn KG-1A npuobpereHw y ATCC (MarHaccac, BupruHusa), a
KJIeTKkM KMS.12.BM npuobpetensl y NIBIO, ©Gank kJjeTtok JCRB (Tokwumo,
ANoHUA), WUX XPaHWJIM B PEeKOMeHOyeMOW NMTaTeJIbHOM cCcpelle IJ4
KyJbTyp RPMI, 10% O®BC m IMDM, 20% O®BC (Mediatech, Manaccac,
Bupruumsa) , COOTBETCTBEHHO. Oia M3MepPeHnd aKTUBHOCTU

MHTUOMPOBaHMA PBAD coenoMHeHVAMY o00e KJIETOUHHE JIMHUY BHCEBAJNU
BMECTe C OUTaTeJIbHOM cpenmon (1x10%/mynka/100 w~xjn nias KGIA u

4x10° wJIeTOK/JIYHKA/B 100 w1 gjaag KMS12BM) B 96-JIyHOUHEIE
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IOJIMIIPOINIMJIEHOBEE ILJIaHmMeTH ¢ V-ofpa3HeM »JHoM (Matrix, Thermo
Fisher, CIA) u BuogepxuBaJy 30 MuH. nOpu 37°C mjiag yCTaHOBJIEHUS
Iepemauy CuUI'Hajla B KJIeTKax, BH3BaHHOM oOpaboTkor. HoOGaBJAaIM
MCCJlenyeMEe COeOMHEHMA B I[NOOXOLAleM KOHLUEHTPAalMOHHOM MHTepBale
M  OOIOJIHUTEJIbHO BHIOEPXKMBaJIM B TedeHue 2,5 W 1Jsg KJIETOK
KMS.12.BM mu B TeueHue 4 u gua kJeTok KGl1-A. IlJaHIeETH
LneHTpubpyrmpoBaam npu 2000 oO/MUH. B TeueHUe 10 wmH. u
HaloCaloOUHHE XUIKOCTU acnupupopaliM. K ocamkam pobasisanu 100 MKJII
JM3UCHOTO OydepHOT'O pacTBopa C uMHIuOMTOopaMu IOpoTea3w (Cell
Signaling Technologies, IaHBepc, MaccauyceTc, Sigma, St Louis
MO, EMD, CIIA), xopomo IIepeMelMBaJiM M IIOMemaJM Ha Jien Ha 30 MMH.
JIM3aTH 3aMOpaxXxuMBaJiM Ha HoUub IOpu —-30°C. [IJd M3MEepPeHMS aKTUBHOCTU
PBAD wmcnoJjibzoBaJiM  Habop OJI4 TBepZoda3HOTO MMMYyHOQEPMEHTHOT'O
aHaim3a (ELISA) 1mJjd wM3ydeHMs IepellauM CUT'Halla B KJeTke (Cell
Signaling Path Scan phosphor pBAD ELISA). 50 wMkJI JmM3aTa
UCCIJenoBayiM COIJIACHO IIpoToKoJiy ELISA M aHaJM3 IOaHHBIX BHIIOJIHAJINU
C IIOMOIIELIO IpOoTpPaMMHOTO obecrieueHmsa 014 [JIaHIle T-pHyOepa
SpectraMax® M5 (Molecular Devices, CanHuBensi, KaamubopHuULg) .
OnpenmejieHue ICso BHIOJHAIM C I[IOMOMBI  allpPOKCHUMalUM  KPUBOM
3aBUCHUMOCTU VHIMOMPOBAaHMA (B IpoLleHTax) oT JoTraprdMa
KOHLEeHTpaluunu MHIMOMUTOPa, MCIIOJIb3Y A  IIpoTlpaMMHOe  ofecClleueHUe
GraphPad Prism® 5.0.

IaHHHE, IOJIYYEeHHHE oJis COoenMHeHUM [IprMepoB c

MCIIOJIb30BaHMEM CIIOCOBOB, OIMCAHHEIX B IlpuMepe A, OpeacTaBJIEHH B

Tabmnue 1.
Tabmuua 1
DaHHble aHaM3a bepMeHTOR Pim
Piml ICso Pim2 ICso Pim3 ICso
[IpumMmep
(HM) (HM) (HM)
1 + 277 +
2 >40 >20001 >40
3 + + +
4 + >2000 +
5 + + +
o + >2000 +
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7 n n n
8 + >2000 +
9 + N n
10 + ++ +
11 + ++ +
12 + n "
13 + >2000 +
14 + + +
15 (ImnacTepeomep 1) + + n
15 (ImnacTepeomep 2) + + n
16 (ImnacTepeomep 1) + >2000 +
16 (ImnacTepeomep 2) + >2000 +
17 + ++ n
18 (Omacrepeomep 1) + Tt n
18 (Imacrepeomep 2) + Tt n
19 (Inacrepeomep 1) + >2000 I
19 (Inacrepeomep 2) + Tt n
20 + + +
21 + n "
22 (ImnacTtepeomep 1) + T4 n
22 (InacTepeomMep 2) + + n
23 (Inacrepeomep 1) + + n
23 (OunacTepeoMep 2) + + n
24 + >2000 +
25 4 n n
26 + >2000 +
27 + T T
28 T n n
29 + ++ +
30 + ++ +
31 T n "
32 + + +
33 + ++ +
34 + >2000 +
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35 >40 >20002 >40
36 + n "
37 (cMmechb
+ + +
IMacTepeoMepoB)

37 (IOnacTepeomep 1) + n n
37 (IOnacTepeomep 2) + n n
38 + + +

39 + + +

40 + + +

41 + + +

42 + n n

43 + + +

44 (IImacTepeomep 1) + + n
44 (IIlmacTepeoMep 2) + + n
45 (ImacTepeomep 1) + I n
45 (ImnacTepeoMep 2) + I n
46 (IOnacTepeomMep 1) + + n
40 (ImnacTepeomMep 2) + n n
47 (ImnacTtepeomep 1) + n n
47 (IuacrepeoMep 2) + ¥ n
48 (Imnacrepeomep 1) + I n
48 (ImnacrepeoMep 2) + n n
49 (ImacTepeomep 1) + + I
49 (InacTepeoMep 2) + I n
50 + ++ +

51 (IOnacTepeomMep 1) + T n
51 (ImacTepeomMep 2) + I n
52 + + +

53 (IOnacTepeomMep 1) + T n
53 (ImacTepeoMep 2) + I n
54 (ImnacTepeomMep 1) + n n
54 (IOnacTepeoMep 2) + + n
55 (ImacTepeomep 1) + T4 n
55 (ImacTepeoMep 2) + n n
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56 (IImacTepeomep 1) + + n
56 (IIuacTepeomMep 2) + + n

o7 + ++ n
58 (ImacTepeomep 1) + T4 n
58 (ImuacrepeoMep 2) + I n
59 (Imacrepeomep 1) + I n
59 (InacTepeoMep 2) + 14 n
60 (ImnacTtepeomep 1) + 14 I
60 (Iuacrepeomep 2) + T4 n
61 (InacTepeomep 1) + >2000 >S40
61l (Iuacrepeomep 2) + T4 n
62 (IOuacrepeomep 1) + 14 n
62 (Iuacrepeomep 2) + Tt n
63 (InacTepeomep 1) + + n
63 (InacTepeomep 2) + + n
63 (Iuacrepeomep 3) + + n
63 (Iuacrepeomep 4) + n n
64 (InacTepeomep 1) + + n
64 (Iuacrepeomep 2) + + n

65 + + +
66 (Inacrepeomep 1) + n n
66 (Iuacrepeomep 2) + n n
67 (InacTepeomep 1) + + I
67 (InacTepeomep 2) + + n
68 (Iuacrepeomep 1) + T n
68 (Iuacrepeomep 2) + I n

69 + n n
70 (ImacTepeomep 1) + + n
70 (InacTepeoMep 2) + I n

71 + n n
72 (ImacTepeomep 1) + + n
12 (InacTepeoMep 2) + n n

73 + n "

74 + + +
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75 + + +

76 + + +

1000HM<IC50510000HM: +++

100HM<ICso<1000HM: ++

IC50<100HM: +.

1, 2 CoemmhHenme 2 uHTUOUpPOBaJO Pim2 (100HM<ICs50<1000HM) u
coenunenme 35 wHTMOMporBaso PIM2 (1000HM<ICs0<10000HM) 1pu
KOoHUeHTpauumu ATO, paBHOUM Kn, a He KOHIUeHTpaluu, paBHOM 1 MM.

I8 chneuMaJMCTOB B HaHHOM o06JacTM M3 OpelbOymero ONMCaHUSA
OyoyT OUEeBMIOHE pPa3JIMUHEE MOOUQUKALUUM M300peTeHUs, B IOIOJIHEHUE
K OIMCaHHBEIM B IaHHOM [JOOKyMeHTe. IllpemnoJjaraercda, dYTO Takue
MOOUOUKALMM  TaKxXe rnonagamoT B paMKM IOpuJjaraeMom  QOpPMYyJIH
nz3obpeTeHnsa. Kaxnoe yIOMMHaHMe, BKJOUasg, ©0e3 OI'paHUUEHNsa, BCe
IaTeHTH, I[IaTEHTHHE 3adBKM UM OyOIMKaluuM, LIUTHUPYEMEE B HaCTOAMEN
3adBKe, BKJIOUEeHHE B IaHHHEM OOKYMEHT B IIOJIHOM OOBeMe TOCPedCTBOM

CCHRIJIKI .
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$OPMYJIA U3OBPE TEHHA

1. CoenuHeHune dopmyJiel (I-8):

@,
(RB)n %ﬁfﬁ/ NT‘/®
O N/ O

i ero @apMaLLeBTMT{eCKM InpruemMjieMad COJIbB, TI'Ie:

(1-8);

X npencraBageT cobom C uam N;
A 1 D OpeACTaBJAKRT COOOM KOJblA;

KOJBIIO A mMeeT dopmyly (A-1) wmam (A-2):

2
N= NP
k% e
1 4
Ry, R (A-2);

rne E! m E? mopencTaBJART COOOM KOJBLA;

roe n BeOpaH u3 0, 1, 2 u 3;

KOJIbIIO D mpemncTaBjgeT CcoOoOM MNIUIIEPUIOMHOBOE KOJBLIO, KOTOpoe
3aMemeHo k 3BaMecTUTelNIaMM, He3aBUCUMMO BHOpaHHEMM M3 RP, rTme Kk
paBen 0, 1, 2 wmiam 3;

KOJIBIIO El npencraejgeT cobom beHmI, HeoBa3aTeJIbHO
3aMemeHHu 1, 2 uiIu 3 3BaMeCcTUTeJIAMM, He3aBUCUMO BHOPaAHHBIMM U3
RE;

KOJIBIIO EZ2 npencrTaejgeT cobom beHnI, HeoBa3aTeJIbHO
3aMemeHHu 1, 2 uiIu 3 3BaMeCcTUTeJIAMM, He3aBUCUMO BHOPaAHHBEIMM U3
RE;

G3 npencrTaBigeT cobor N mam CR3;

Rl Bri®pan mu3 H, F u NHz;

R?2 Bri®OpaH u3 H, TajoreHa u CN;
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R® BuOpan u3 H, rTajoreHa u CN;

R* BrOpaH m3 H, F u NHz;

Kaxneli RE HesaBucuMoO BEOpaH u3 CyB, rajoreHa, Ci-e¢ aJIKuia,
C2-6¢ aJikeHmJla, C2-¢ aJIkuMHMJla, Ci-¢ TajJioTeHaJikmjla, CN, NOz, ORal,
SRal, C (O) RPL, C (O) NRe1R4L, C (0) ORaL, OC (O) Rk1, OC (O) NRelRd!,
C (=NRel) NRClel, NRelC (=NR51) NRClel, NRClel, NReLC (0) Rbl/
NR<1C (O) ORal, NRelC (O) NRelRdL, NRe1S (O) RPL, NR<1S (0) 2RPL,
NRe1S (0) oNReIRdL, S (O)RPL, S (O)NRclR4AL, S (0)2RPL, S(0)2NREIRAL 1 okco;
TIe BHIeyNOMAHYTHe Cie¢ aJKMUJIBHEM, Cz2 6 aJKeHUJIBHEM U Coog
AJIKMHWUJILHHEY 3aMecTuTen RE, KaxIOel He3aBUCKMMO 3aMemeH 1, 2 WK
3 BaMecTUTeJIaMM, He3aBUCKUMMO BHOpaHHEMM M3 CyE, r1manoreHa, CN,
NO2z, ORal, SRal, C (0O) RkL, C (O) NRelRdL, C (0) ORalL, OC (0O) RkL,
OC (O) NRelRdL, C (=NRel) NRelRdL, NRe1C (=NRel) NRe1RdL, NRelRdl,
NReIC (O)RPL, NR<IC (0)OR2l, NR<IC (0O)NReSIR4L, NReIS (0)RPL, NR<IS (0)2RPI,
NReLS (0) oNReIR4L, S (O)RPL, S (O)NReIR4L, S (0)2RPL m S (0)2NReIRL

Kaxnoeli RP HesaBucuMO BEOpaH u3 CyP, rajoreHa, Ci-e aJIKuUIa,
Co-¢ aJikeHmiia, Co-¢ aJikmumja, Ci-¢ TrajoreHajJkmia, CN, NOz, ORa22,
SRaZ, C (O)RP?, C (O) NR<2R42, C (O) OR22, OC (0O) RP?, OC (O) NR¢2R9?,
C (=NRe2) NRe2R42, NRS2C (=NRe2) NR2R42, NRC2R42, NR€S2C (O) RP2,
NR<2C (0O) OR22, NR<2C (0O) NRe2R42, NR<23 (O) RP2, NR<2S (0) 2RPZ,
NRe2S (O) 2NR2R92, S (0)RP2, S (O)NR2R42, S (0)2RP%2, S (0)2NR?RY? y okCO;
TOe BHIIeyIOMSAHYTHe Ci-g aJKWJIBHED, Co-¢ AaJKeHMJIBHEM U Co-¢
AJIKMHWUIILHEY 3aMecTuTes M RP, KaxIOuM He3aBUCKMMO 3amemeH 1, 2 WK
3 3aMecTuUTeNIaMM, He3aBUCUMMO BHOpaHHEMM U3 CyP, rajiorexa, CN,
NO2, OR®2, SR22, C(0)RP?,

C(O)NRe2R42, (C (0O)0OR22, OC(0O)RP2, OC(0O)NRe2R42, ( (=NRe%2)NRc2R9Z,
NRe2C (=NRe2) NR<2Rd2, NRE2R42, NRe2C (O) Rb2, NRe2C (0) ORa2,
NRe2C (O) NRe2Rd42, NRe<2S (0O)RPZ, NR<25 (0)2RP2, NRe2S (0)2NRe2Rd2, S (0) RP?,
S (O)NRe2R42, S (0)2RP2 1 S (0) 2NRe2R42;

Kaxnoeli RE HeszsaBucuMO BHOpaH u3 CyE, rajoreHa, Cie aJIKuia,
Cz-6¢ aJyikeHmJla, Cz-¢ aJIKuHMJIa, Ci-¢ TajJloTeHaJikuila, CN, NOz, ORa3,
SRa3, C (O) RPk3, C (O) NRe3R43, C (0) ORa3, OC (0) Rk3, OC (O) NRe3Rd93,
C (=NRe3) NRe3Rd3, NRe3C (=NRe3) NRe3Rd3, NRE3Rd3, NRS3C (0O) Rb3,
NRe<3C (O) ORa3, NRe3C (O) NRe3Rd3, NRe3S (O) RP3, NRe3S (0) 2RP3,
NRe3S (0O) oNRe3R43, S (O)RP3, S (0O)NRe3R43, S (0)2RP3, S (0)2NRe3R43 11 okco;

TIe BHmMeyIIoMAHyTHe Ci-¢ aJKMIBbHEI, Co-¢ AJKEHUJILHEM U Co-6
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AJIKMHWJILHEY 3aMecTuTeln RE, KaxIOeM He3aBUCKMMO 3aMemeH 1, 2 WK
3 3aMecTUTeNaMM, He3aBUCUMMO BHOpaHHEMM U3 CyE, rajoreHa, CN,
NO2z, ORa3, SRa3, C(0)RP3, C (O) NRe3R43, C (0O) ORa3, OC (0) RP3,
OC (O) NRe3Rd3, C (=NR®e3) NRe3Rd3, NRe3C (=NRe3) NRe3Rd3, NRe3Rd3,
NRe3C (O)RP3, NR<3C (0O) OR23, NRe3C (O)NRe3R43, NRe<3S (0) RP3, NReE3S (0) 2RP3,
NRe3S (0) 2NRe3R43, S (O)RP3, S (O)NRe3R43, S(0)2RP3 1 S (0)2NRE3R3;

CyP mpencrarJjsgeT cobom Ciz-10 UMKIIOAJIKWUII;

kaxaet CyB m CyE HezaBMcUMO BubOpaH u3 Cs 10 apwia, Cs 1o
LUMKJIOAJIK1IIa, 5-10-4JIeHHOTO TreTepoapuia n 4-10-4JIEHHOTO
TeTepPOLUKIIOaNKMIIa, KaxXOHM M3 KOTOPHEX HeoOA3aTeJIbHO 3aMemeH 1,
2, 3, 4 man 5 3aMecTUTeJIAMM, He3aBMCHMO BHOpPaHHHEHMM M3 I'aJIoT'eHa,
Ci-6 ayikmia, Cz2-¢ aJikeHuJia, Cz-e¢ aJIkuHMJIa, Ci-¢ TaJioreHaJkmia, Ce-10
apuia, C3-10 LMKJIOaJIKWMIIa , 5-10-4uJjIeHHOTO TeTepoapwuia, 4-10-
YJIEHHOTO  TeTepOoLMKJIOaJIKMia, CN, NO2, OR24, SRa4, C (O) R4,
C(O)NRe4R44, C(0O)OR2%, OC(O)RPY, OC(0O)NR4R4Y, NRe4R44, NRe<4C (0O)RP4,
NR<4C (O) OR24, NR<4C (O) NRe4R44, C (=NR=4) RP4, C (=NR=%) NR<4Rd4,
NR<4C (=NRe%) NR<4Rd4, NR<4S (O) RP4, NR<4S (0) 2RP4, NR<4S (0O) oNR<4R44,
S(O)RPY, S (O)NRC4R9, S (0)2RPY, m S (0)2NRC*RY, r1rme BHIIEYIIOMAHYTHE
Cis6 AJIKMJIb HEIM, Co-6 aJIKeHWMJIbHEM, Co-6 AJIKMHWJIIb HEIM, C3-10
LIUKJIOAJIKWUIIE HE, 5-10-uJleHHHY TeTepoapMybHEM U 4-10-4JIeHHBN
TeTepPOLUKIIOAIKNUIIb HEM 3aMeCTUTeJIN CyB WK Cvy%, KaXIOhIL
Heo®sg3aTeJIbHO 3BaMemeH 1, 2 winM 3 3aMecTUTeJIIMM, He3aBUCKUMO

BHIOpaHHEIMM M3 TajioreHa, Ci-4 TajioreHaskmila, CN, NOz, ORa%4, SRa%,

C (O) Rk4, C (O) NRe4Rd4, C (0) ORa4, OC (0) Rk4, OC (O) NRc4R44,
C (:NRe4) NRC4Rd4, NRe<4C (:NRe4) NRc4Rd4 , NRc4Rd4 , NRec4C (O) Rb4 ,
NR<4C (O) OR24, NR<4C (O) NRe4R44, NR<4S (0O) RP4, NR<4S (0) 2RP?,

NRe4S (O) oNRe4Rd4, S (O)RP4, S (O)NRE4Rd4, S (0)2RP? m S (0O)2NRe4R4;
Ka?K,HBIIZ Rall Rbl, Rcll Rdl, Ra2’ Rc2’ Rd2’ Ra3’ Rb3’ Rc3’ Rd3, Ra4’
RP1, R4y R HemaBucuMo Bubpad u3 H, Ci-¢ aJIKmia, Ci-1
rajijoreHaJikuia, Czs aJikeHusa, Cz26 aJdkuHMIa, Ce-10 apwmia, Cz-1o
UUKIIOAJIKWUIIa, 5-10-uJjIeHHOTO TeTepoapuia, 4-10-4JIeHHOTO
reTepouMKIoaJkuia, Ce 10 apuil-Ci-4 aJkmia, Cz-10 LIUKIOAJIKMI-C1-4
ankuia, (5-10-ujeHHHM TeTepoapwy)-Ci-4 ankuiaa wuinm (4-10-uJeHHHM
TeTepOoUMKIIOaJKuII) —C1-4 aJIKuila, I'Ie BHIIeYIIOMAHYTHE Ci-¢ aJikmi, Ca-¢
ankenmJi, Cz-¢ aJdkMHMI, Ce-10 apwuy, Cz-10 UMKJIOAJKMI, 5-10-uJIeHHHM

reTepoapmuti, 4-10-uJIeHHHM TI'eTepPOLUMKJIOaJKMJ, Ce-10 apui-Ci-4 aJIKWJI,
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Cz-10 UMKJOANKMI-Ci-4 aJKuJ, (5-10-ujeHHEM TeTepoapwul)-Ci-a4 aJIKWUI
" (4-10-4uJyIeHHEN reTepOoUMKIIOaJIKMII) —C1-4 aJIKMJI ~ HeobOA3aTeJIbHO
3aMeneHs 1, 2, 3, 4 miam 5 3aMeCcCTUTEeNISIMM, HEe3aBUCHUMO BHOpPaHHBEMA
n3 Ci-4 aJyxmia, Ci-q4 TajloTeHalIkuja, TrajioreHa, CN, ORa%, SRa3,
C(O)RP3, C(O)NReRd5, C(O)OR2%>, OC(O)RP5, OC(0O)NRe*R4>,  NRe5Rd3,
NRe5C (O) RP3, NRe5C (O) NRe5Rd5, NRe5C (O) OR2®, C (=NRe5) NR¢5R43,
NRe5C (=NRe%) NRe5Rd5, S (O) RP3, S (O) NReSRd3, S (0) 2RP5, NR<5S (0) 2RPS,
NRe3S (O) oNRESRIS 11 S (O) 2NReSRI5;

man JnoBee ReEl u R, npucoemMHeHHBE K OIHOMY M TOMYy Xe
aTtoMy N, BMecTe C aToMoM N, K KOTOPOMYy OHU TIPUCOeIOVHEHH,
obpaszywT 4-, 5-, 6- MM 7/-UJIeHHYK T'eTepPOLMKJIIOAJKMUIBHYK ITpPYyIINy,
HeoOA3aTeJIJbHO 3aMelleHHy® 1, 2 wmiaM 3 3aMeCTUTeJNIAMM, He3aBUCUMO
BEIOPAHHEIMU U3 Ci-6 aJIKunia, Cz-7 LIUKJIOAJIKWIIA , 3-7-4JIeHHOTO
reTepolMKIoaJkuila, Ce10 apwuia, 5—-6-ujleHHOTO TeTepoapuia, Ci s
rajioreHaJIkuja, TrajioreHa, CN, OR2>, SR&>, C(O)RP>, C(0O)NRcRIS,
C (O) OR®3, OC (O) RP3, OC (O) NReR%3, NRE5Rd3, NRe3C (O) RP?,
NRe3C (O) NRe3R43, NR<3C (O) OR33, C (=NRe%) NR<5R43, NRe3C (=NRe>) NR<®Rd3,
S (O) Rb3, S (O) NReR4?, S (0) 2RP?, NR<3S (O) 2RP?, NRS3S (0O) oNRRY> 1
S (0) 2NRS°R9%, r1ne BomeyIOMAHYTHe Ci-¢ aJikmjl, Cs-7 LMKJIOAJKMI, 4-7-
YJIEHHH) TeTepOoLMKJIoaNkuil, Ce-10 apuil ¥ 5-6-UJIeHHBM I'e€TepOoapuil
Heo®g3aTeJIbHO 3aMemeHs 1, 2 WiIu 3 3aMecTUTeJIIMM, He3aBUCUMO
BEHIOpaHHEIMM M3 TrajioreHa, Ci-a4 aJkwila, Ci-4 TrajoreHasikuia, Ci-g
uuaHoaskuia, CN, OR2>, SR*>, C(O)RP>, C(O)NR®R¥>, C(0)OR2>,
OC (O)RP5,  OC (O)NRSSRY>,  NRESR4®,  NRe3C (O)RPS,  NRe5C (O) NRSSRIS,
NR<5C (O) ORa5, C (=NRe3) NRe3Rd5, NRe5C (=NRe5) NRS5R9®, S (O) RPS,
S (O)NReSR43, S (0)2RP5, NRE3S (0)2RP?, NRE3S (0) 2NRSSRY> 11 S (0) oNRSSR4I3;

win Jiobele RS2y RY2, @npucoeIMHeHHBE K OIHOMY UM TOMY Xe
aTtoMy N, BMecTe C aToMoM N, K KOTOPOMYy OHU TIPUCOeOVHEHH,
obpaszywT 4-, 5-, 6- MM 7/-UJIeHHYK T'eTepPOLMKJIIOAJKWUIBHYK ITpPYyINy,
HeoOA3aTeJIJbHO 3aMelleHHy® 1, 2 wmiaM 3 3aMeCTUTeJIAMM, He3aBUCUMO
BEIOPAHHEIMU U3 Ci-6 aJIKunia, Cz-7 LIUKJIOAJIKWIIA , 4-"7-4JIeHHOTO
reTepolMKIOaskuia, Ce-10 apujia M 5-6-ujleHHOTO TeTepoapwuia, Ci-s
rajioTeHaJIkMjla, TrajioreHa, CN, ORa23%, SR&5, C(O)RP>, C(0O)NReRY?,
C (0) ORa3, OC (0) Rk, OC (O) NRe5R43, NRe3RdI5, NRe3C (O) Rb3,
NRe5C (O) NRe5R45,  NRe5C (0) OR2®,  C (=NRe®) NRe®Rd5,  NRe5C (=NRe5) NRe5Rd5,
S(O)RP5,  S(O)NReSRI5, S (0)2RP®, NRe3S(0)2RP5,  NRS5S (0)2NRESRIS 1
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S (0)2NRe®°R95, r1prne BomeyYIOMAHYTHe Ci-¢ aJikmil, Cs-7 LMKJIOAJKMII, 4-7-
UJIEHHE TIeTepOoLUMKJIoaNIkKuil, Ce-10 apuil ¥ 5-6-UJIeHHBM I'eTepOoapuil
HeoOsg3aTeJIbHO 3aMemeHe 1, 2 wuiIM 3 3aMecTUTeJIIMM, He3aBUCHMMO
BEHIOpPaHHEIMM M3 TajioreHa, Ci-4 aJgkuiaa, Ci-4 TrajioreHaskuia, Ci-g
HMaHoaJIKMila, CN, ORa5, SRa?3, C (O) RP3, C (O) NRe5Rd3, C (O) ORa5,
OC (O) Rb3, OC (O) NRe5R43, NRe5Rd5, NRe5C (O) RPS, NRe5C (O) NReSR4I3,
NRe3C (O) ORa?, C (=NR#&5) NR¢5Rd5, NRe5C (=NRe%) NRe>Rd5, S (O) Rp3,
S (O)NRe5R45, S (0)2RP3, NRe®S (0) 2RP5, NRE3S (Q) 2NReSRI5> 11 S (O) o2NReSRI5;
man JnoBee RS u RI3, mnpucoeIMHeHHBEe K OIHOMY WM TOMYy Xe
aromy N, BMecTe Cc aToMoM N, K KOTOPOMY OHM MPUCOEOVHEHH,
obpaszywT 4-, 5-, 6- MM 7/-UJIeHHYK T'eTepPOLMKJIIOAJKMUIBHYK ITpPYyIINy,
HeoBsa3aTeJIbHO 3aMelleHHyln 1, 2 uiu 3 3aMeCTUTeJIMM, He3aBUCHMO
BEIOPAHHEIMU U3 Ci-6 aJIKunia, Cz-7 LIUKJIOAJIKWIIA , 4-"7-4JIeHHOTO
reTepolMKkIoalkuia, Ce10 apuia M 5-6-ujleHHOTO TeTepoapwuia, Cis
rajioreHaJIkuja, TrajioreHa, CN, OR2>, SR&>, C(O)RP>, C(0O)NRcRIS,
C (0) ORa33, OC (0) RP?, OC (O) NReR4®, NRe3R45, NR<3C (O) Rb3,
NRe3C (O) NRe3R43, NR<3C (O) OR33, C (=NRe%) NR<5R43, NRe3C (=NRe>) NR<®Rd3,
S (O) Rb3, S (O) NReR4?, S (0) 2RP?, NR<3S (O) 2RP?, NRS3S (0O) oNRRY> 1
S (0) 2NRS°R9%, r1ne BomeyIOMAHYTHe Ci-¢ aJikmjl, Cs-7 LMKJIOAJKMI, 4-7-
YJIEHHH) TeTepOoLMKJIoaNkuil, Ce-10 apuil ¥ 5-6-UJIeHHBM I'e€TepOoapuil
Heo®g3aTeJIbHO 3aMemeHs 1, 2 WiIu 3 3aMecTUTeJIIMM, He3aBUCUMO
BEHIOpaHHEIMM M3 TrajioreHa, Ci-a4 aJkwila, Ci-4 TrajoreHasikuia, Ci-g
uMaHoaJsikmia, CN, OR&>, SRa5, C(O)RP>, C(O)NReR4>, C(0O)ORa3,
OC (O) RP3, OC (O) NRe3R4®, NRe5R45, NRe3C (O) RP3, NRe3C (O) NReSR4?,
NR<3C (O) ORa3, C (=NRe%) NRe5Rd53, NRe3C (=NRe%) NRe®Rd3, S (O) Rb3,
S (O)NReSR43, S (0)2RP5, NRE3S (0)2RP?, NRE3S (0) 2NRSSRY> 11 S (0) oNRSSR4I3;
wim Jiobele RS? m R4, mnpucoeIMHeHHEBE K OITHOMY M TOMY Xe
aTomy N, BMecTe Cc aToMoM N, K KOTOPOMY OHM MpPUCOEIVHEHH,
obpaszywT 4-, 5-, 6- MM 7/-UJIeHHYK T'eTepPOLMKJIIOAJKWUIBHYK ITpPYyINy,
HeoBsa3aTeJIbHO 3aMelleHHyn 1, 2 uixM 3 3aMeCTUTeJIMM, He3aBUCHKMO
BEIOPAHHEIMU U3 Ci-6 aJIKunia, Cz-7 LIUKJIOAJIKWIIA , 3-7-4JIeHHOTO
TreTepolMKIOoalkuia, Ce-10 apwuia, 5—-6-ujleHHOTO TeTepoapuia, Ci-s
rajioTeHaJIkMjla, TrajioreHa, CN, ORa23%, SR&5, C(O)RP>, C(0O)NReRY?,
C(0O)ORa3, OC (O) Rk3, OC (O) NRe5Rd5, NReSR4S, NRe3C (0O) Rb3,
NRe5C (O) NRe5R45,  NRe5C (0) OR2®,  C (=NRe®) NRe®Rd5,  NRe5C (=NRe5) NRe5Rd5,
S(O)RP5, S (O)NReSRI5, S (0)2RP5,  NRS5S (0)2RP5,  NRe5S (0)2NRCRIS i
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S (0)2NRe°R95, r1pne BomeyYIOMAHYTHeEe Ci-¢ aJikmjl, Cs-7 LMKJIOAJIKWUII, 3-7-
UJIEHHE TIeTepOoLUMKJIoaNIkKuil, Ce-10 apuil ¥ 5-6-UJIeHHBM I'eTepOoapuil
HeoOsg3aTeJIbHO 3aMemeHe 1, 2 wuiIM 3 3aMecTUTeJIIMM, He3aBUCHMMO
BEIOpPaHHEIMM W3 TajioreHa, Ci1-4 ankwuia, Ci-4 TajoreHaskuiaa, Ci-s
HMaHoaJIKMila, CN  ORa5, SRa5, C (O) RP3, C (O) NRe5Rd3, C (O) ORa5,
OC (0O) Rb3, OC (O) NRe5R43, NReSR4IS, NRe3C (O) RP3, NRe5C (O) NRe5Rd3,
NRe3C (O) ORa?, C (=NR#&5) NR¢5Rd5, NRe5C (=NRe%) NRe>Rd5, S (O) RP?,
S (O)NRe5Rd5, S (0)2RP5, NRe3S (0O) 2RP5, NRe3S (0) oNReRI®> 11 S (O) 2NRe®R4>;

kaxgens R25, RPS, Re® u RY HeszaBucmMmo BreOpaH u3 H, Ci-4
ajnkmia, Ci4 TayjoreHalkmyia, Cz4 aJdkeHwsa W Co4 aJKUHWIIA, TIe
BHIIEYIIOMSAHY THE Ci-4 aJIKWII, Co-4 AJIKEeHUJI " Co-4 AJIKMHWII
HeoBg3aTeJIbHO 32aMemeHH 1, 2 uiM 3 3aMecTUTeJIIMM, He3aBUCHMO
BEIOpaHHeMM M3 OH, CN, amMmHO, TajioreHa, Ci-4 aJgkuia, Ci-4 aJKOKCH,
Ci1-4 aJIKMIITHO, Ci1-1 aJIKMJIaMMHO, o (Ci-a aJIKMJI) aMMHO, Ci1-1
rajioreHaJiIkuia M Ci4 TaJIOTEeHAJIKOKCHU;

uian Jnobee RS u RY®, mOpucoeIMHeHHEHE K OITHOMY M TOMY Xe
aroMy N, BMecTe C aToMoM N, K KOTOPOMY OHM IIPUCOEOMHEHH,
obpaszywrT 3-, 4-, 5-, 6- WIM 7/-4JIeHHYELD TeTepPOLUKJIIOAJIKNIIbLHYIO
TpyIly, Heobsa3aTeJIbHO 3aMelleHHyrw 1, 2 win 3 3aMecCTUTeJIIMU,
He3aBMCHUMO BHOpaHHBEMM M3 OH, CN, aMmMHO, TajioreHa, Ci-¢ aJjKwuia,
Ci-4 aJxokcu, Ci-a aJdKmJITHO, Ci-14 aJKMWJIaMMHO, 1M (Ci-4 aJIKMJI)aMMHO,
Ci-4 TajyioreHajyikmjia M Ci-4 TaJIOTEeHAJIKOKCU,; U

Kaxnenri Rel, Re3, Re! y Re® gHesaBucuMoO BHOpaH u3 H, Ci-4 ajKuia
m CN.

2. CoemguHeHMe IO II. 1, MWIM eroc QapMalleBTUUECKM IIpueMJIeMas
coJib, Tme n paBeH 0.

3. CoemmHeHMe IO II. 1, MIM eTo (papMalleBTHUECKM IIpHeMIieMasd
CoJIb, T'He n paBeH 1.

4. CoemmMHeHMe IO II. 1, WMIM eT0o (papMalleBTUUYECKM IIpHeMIIeMasd
COJIL, TOe Kaxnowli RB HeszsaBucuMO BHOpaH M3 rajloreHa, Ci-s aJIKMIa,
Ci-¢ TajioreHajykmia, CN, ORal 1 oxco.

5. CoemmHeHMe 1o II. 1, WIM eT0 (papMalleBTUUYECKM IIpHeMIIeMasd
COJIb, TOe Kaxoul RB HeszsaBucuMO BHOpaH M3 rajoreHa, Ci-s aJIKMIa,
Ci-¢ TajJioreHasJkmia, CN m ORal,

6. CoenuHeHMe 1o . 1, MM ero dpapMaleBTUUECKMU IpMeMIIieMasd

CoJib, TOe kaxnoe RE HeszsaBucumo BeHOpaH ©u3 CN, OH, METOKCHU U
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OKCO.

7. CoemmMHeHMe IO II. 1, WMIM eT'0 OQpapMalleBTUUYECKM IIpUeMIIeMa s
COJIb, T'Ie Kaxnwl RE HezaBucHMMO BHOpaH m3 CN, OH M MeTOKCHU.

8. CoemmMHeHMe IO II. 6, WIM €TI0 dpapMaleBTUUECKMU IpMeMIIieMasd
COJIb, B KOTOPOM aTOM a30Ta KoJbla D oBpasyeT CBA3bL C OCTaBIENCS
YacCTbl MOJIEKYJIH .

o. CoenMHeHMe 10 JIodoMy ns3 IIl. 1-7, NI ero
bapMaleBTUUECKM IIpMeMIIeMas COJib, roe Kaxgwi RP  He3aBUCUMO
BEIOpaH M3 rajioreHa, Ci-¢ aJkuia, Cz-¢ alkeHusa, Cz-¢ aJKuHMIa, Ci-6
rajioreHaJikmia, CN, NOz, ORaz, SRa2, C(0O)RPFZ, C(0O)NRc2RdZ, C (0)ORaZ,
NRe2Rd2, S (0O)RP2, S (O)NRe2Rd2, S (0)2RP2 u S (0)2NReZRdIZ,

10. CoeIMHeHHME infe) JIodoMy nus III. 1-7, MJIIN ero
bapMalleBTUUECKM I[pUeMIIeMasd COJib, Toe Kaxgwk RP  He3aBUCUMO
BrOpaH u3 Ci-¢ ajikmia, OR2Z2 y NRE2RdZ,

11. CoeIMHeHHMEe info) JIodoMy nus M. 1-7, MJIIN ero
bapMalleBTUUECKM I[pMeMIIeMasd COJib, roe Kaxowi RP  He3aBUCUMO
BEIOpaH m3 MeTmia, OH m NH».

12. CoenmHeHMe 10 . 11, WJIN ero bapMalleBTUUECKUA
npuemiieMas COJIb, T'IOe KOJbIO D mnOpencraBjgeT coboy OUIepUOMH-1-
WJI, 3aMemeHHHM B IIOJIOXEHUM 3 aMUHOTPYIIIOM.

13. CoeIMHeHHue 1o II. 12, W ero bapMalleBTUUECKHU
opuemiieMas COJIb, B KOTOPOM aToOM YIJlepola B IIOJIOXKEeHUM 3 KOJbla
ounepunuH-1-miaa, ofpas’ywomero KoJblLIo D, mMMeeT S—-KOHOUIypalNo.

14. CoemmHeHMe 1o II. 12, VI ero bapMalleBTUUECKHU
npremiieMas COJIb, B KOTOPOM aToOM YIJlepola B IIOJIOXEeHUM 3 KOJIbIlla
ounepunuHa-1-miaa, ofpas’3yrmero KoJblIo D, MMeeT R-KOHOUI'ypalMo.

15. CoeIMHeHHMEe 110 JIoboMy nus . 1-7, MJIIN ero
bapMalleBTUUECKM TIIpHMeMIIeMasd COJb, TI'Ie KOJBIO D [OpencTaBJsgeT
coboim (38) —aMmMHONIUIIEPUOVH- 1 -11J1, (3R, 4R) —3-amMmHO-4-
TUIPOKCUIIUIIEPUIOVHNII, (3R, 48) -3-aMMHO—4 - T'MIOPOKCUIIUIIE PUOVIHWII,
(3R, 4R, 5R) -3-aMmHO-4-THUIOPOKCHU—b-MeTUnnunepunuuani, (3R, 4R, 5S)-3-
aMMHO—4 - TUIOPOKCU—5—Me TUJIIUTIE PUOMHWII, (3R, 45, 5R) —3-ammHo-4-
TUOPOKCU— S—MeTUIINIUIlepUOHMIT  win (3R, 45, 55) -3-aMMHO—-4-TUMIOPOKCHU—
5-MeTUJINUIIE PUOVHNII .

lo. CoenMHeHHMe 1o JIodoMy us M. 1-7, MJIIN ero

q_)apMaLLeBTquCKM IrnprnemMiIieMad COJIb, roe KOJIBLIO D IIpencraBjideT
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cobon (3R) —aMMHOIIUIIEPUIVH- 1 -11J1I, (35, 48)-3-ammHo-4-
TUOPOKCUIIUIIEPUIVHNII, (38, 4R) -3-aMUHO-4-TUIPOKCUIIUIIEPDUIVHIII,
(35, 4R, 5R) -3-aMMHO-4-TMOPOKCHU—S—MeTuUInunepunuuamni, (38, 4R, 58)-3-
aMMHO—4 - TUIOPOKCU—S—Me TUJIIUIIE PUOMHII, (35,45, 5R) -3—-ammHo-4-
TUOPOKCU—S-MeTUINUIIEPUIVNHMIT win (35S, 45, 55) -3-aMMHO-4-TUOPOKCHU—
5-MeTUJINIUIIE PUIVHNII .

17. CoeIMHeHMe 10 JIoBoMy us . 1-1e6, MIIN ero
bapmMalleBTHUECKM IpueMieMad CcoJib, I'Ie KoJbLo D mpencrapigeT

cobom Tpynmny, BuOpaHHy M3 dopmyJs (D-3)-(D-19):

OH OH
HzNO HzN Hszﬁ/CH‘g
N N N
NN\ [VaVaV vy [¥,V, ¥,V 4
| (D-3); I (D-4), I (D-5);
HZNUCH3 HZNUCF?, H,N
N N N
i (D-6); Y (D-7); T (0-9):
OH OH
. O HZN@ HZN\é
N N N
Y (D-9): Y (D-10); -1y,
OH OH OH
H,N, O HoN, é HZNUCH3
N N N
I (D-12); T (D13), I (D-14);
OH
HzN,' ‘\\CH3 HZNUCH:; HZN/'O“\CH:;
N N N
T (D-15), T (D-16); M (D-
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H,N CF; H2N4 ACF3
N N
AN A
I (D-18); u I (D-19).
18. CoemmHeHMe 1o Jodomy nus3 . 1-16, WU ero

@apMaHeBTMT{eCKVI IIpruemMiieMaa COJIb, roe KOJIBELIO D rmOpencraBJigeT

cobom rpynmny odopmyJsl (D-3)

19. CoeIMHeHHME infeo) JIodoMy nus M. 1-1e6, VI ero
bapMalleBTUUECKM IIpHeMJieMas COJIb, TI'IOe KOJbLOo D I[OIpeacTaBJIgeT

cobom rpynny oopmyJel (D-4) :

OH

T (D).

20. CoenmHeHM e 1o JmodoMy nu3 . 1-1¢, MJIN ero
bapMalleBTUMUECKM IIpHeMJieMas CoOJIb, TI'IOe KOJbLUOo D I[IpencTaBJIgeT

cobomn rpynny odopmyJel (D-5) :

OH
H,N CH,

M (D-5).
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21. CoenMHeHMe 10 JIOOMY

bapMalleBTHUECKM IIpMeMIeMas COJIb,

1):

22. CoenmHeHMe 1o II. 21,

InprmemMiieMad COJIb,

ns II. 1-20, WJIN ero

Toe KOJBLO A MMeeT dopMyJry (A-
(A-1).

WJIn ero bapMalleBTUUECKUA

rne Rl BuBpan m3 H m NHz.

23. CoemuHeHMe 1o . 21 wm 22, WM ero o¢apMaleBTUUeCKU
npremyieMass CoJib, I'Ie KoJIbLo E! mnpemcraBiasger cobom denws, 2, 6-
IV3aMelleHHE 3aMeCTUTeJIAMM, He3aBUCUMO BHOpaHHEMM U3 RE,

24 . CoeIMHeHHue 1o JIodoMy us M. 1-23, MJIIN ero
bapmalleBTHMUECKM IIpMeMeMad CoJib, I'Ie KaxIell Rf HeszaBUCHUMO
BHOpaH u3 TajlorTeHa, Cie ajJgkmiaa, Cie¢ TajloTeHalkuyia, CN, ORa23,
C (O)Rk3, C (O) NR<3R43, C (O) ORa3, NRe3R43, S (O) Rk3, S (O) NRe3Rd3,
S (0)2RP3 1 S (0) 2NRE3Rd3,

25. CoemuHeHMe 1o II. 24, VI ero bapMaleBTUUECKHU

InpmemMiieMad COJIb,

Troe KaxOwi REP HezaBMCKHMMO BHOpaH M3 TaJloT'eHa.

26. CoemmHeHMe 1o II. 25, VI ero bapMalleBTUUECKHU
npuemiieMas  COJIb, Tome koJbuo E!  npencraBiger cobom 2, 6-
oMTaJioTeH3aMeleHHE GeHNnII.

27. CoemmuHeHME 1o II. 25, VI ero bapMalLeBTUUECKHU
npuemiieMas  COJIb, Tome koJbuo E!  npencraBager cobom 2, 6-
oudTopbeHmI.

28. CoeIMHeHHMEe info) JIodoMy nus M. 1-27, MJIIN ero
bapMalleBTHMUECKNM IpMeMJIeMas COJib, I'me G3 mpencraBjsgeT cobom CR3.

29. CoeIMHeHHMe 1o JIodoMy us III. 1-27, MJIIN ero
bapMalleBTHUECKM IIpMeMIIeMas CcoJib, I'me G3 mnperncraBJjseT codon N.

30. CoeIMHeHHMe 1o JIoboMy us M. 1-20, MJIN ero
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bapMalleBTHMUECKM IIpMeMJIeMas COJIb, I'IOe KOJbLIO A uMeeT QopMyJy (A-

2):

R (A-2);

31. CoemmHeHMe 1o II. 30, VI ero bapMaleBTUUECKHU
npremeMas CoJib, T'he G mpencraBiaseT cobon CR3.

32. CoenmHeHMe 10 II. 30, WJIN ero bapMalleBTUUECKUA
npremeMas CoJib, T'hme G? mpemncrarisgeT cobon N.

33. CoeIMHeHHMEe 1o JIodoMy us M. 1-20, MJIIN ero
bapMalleBTUUECKM IIpHeMieMasa COJib, I'Ie KOJBLO A uMeeT QopMyJy (A-

2a)

NS R
|

}i\ R3

4
R (A-2a).

34. CoeIMHeHHME info) JIodoMy ns M. 30-33, WA ero
bapMalleBTUUECKM IIpHemeMas CoJb, TIe R2 mOpemcTaBjgeT codor H
WY TaJIOTEeH.

35. CoeIMHeHHME infeo) JIodoMy nus M. 30-33, MJIIN ero
bapMalleBTUUECKM IIpHeMIeMas CoOJIb, T'IOe R2 mpencrTaBjgeT coboir F.

36. CoeIMHeHMe 1o JIodoMy nus M. 30-35, MJIIN ero
bapMalleBTUUECKN IIpHeMIeMas CcoJlb, T'IOe R3 mnpencraBjgeT coboi H.

37. CoenmHeHMe igfe) JIOOMY nu3 Iirl. 30-36, I ero
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bapMalleBTUUECKN IIpHeMIeMas CoJib, T'ame R? Bubpad M3 H u NHz.

38. CoenMHeHHMe 1o JIodoMy nus M. 30-37, MJIIN ero
bapMalleBTHMUECKM IIpUemJIieMas COJIb, I'Ie KOJIbLO E2 mnpencTaBiisgeT
cobom beHwmI, 2, 6—-IOM3aMelleHHBIM 3aMecTUTeJIIMNA, He3aBUCHMO
BHIOpaHHEIMM U3 RE,

39. CoenmHeHMe 110 JoodoMy U3 Il . 30-38, MIIN ero
bapMalleBTUUECKM IpMueMJieMas CoOJib, TI'Ie Kaxnoel RE  He3aBUCUMO
BEHIOpaH u3 TrajioreHa, Ci-e¢ aJkmia, Ci-e¢ TajioTeHalkmiya, CN, ORa3,
C (O)RP3, C (O) NRe3Rd3, C (O) ORa3, NRe3R43, S (0O) RPk3, S (O) NRe3Rd3,
S (0)2RP3 1 S (0O) 2NREe3R43,

40. CoemmHeHMEe 1o II. 39, VI ero bapMaleBTUUECKHU
opuemiieMas CoOJIb, TI'Ie KaxOelM RE He3aBUCHMMO BHOpaH M3 TajloTeHa.

41, CoemmHeHMEe 1o II. 40, VI ero bapMalLeBTHUUECKHU
opuemieMas  COJIb, Toe KoJblo E2 1npencraBjggeT cobom 2, 6-
oIUTaJoTeH3aMeleHHEN beHMII.

42. CoemmHeHMe 1o II. 40, VI ero bapMalLeBTHUUECKHU
opuemieMas  COJIb, Toe kKoJelo E2 1npencraBjgger cobom 2, 6-
oupTopdeHmI.

43. CoemmuHeHMe 1o Jmobomy m3 mnm. 1-42, rmme Rel, Rpb1, Rel, R4L,
Ra2, Rb2,~ Re2z, R4z, Ra3, RP3, Re3 py R4,  kaxOgell He3aBUCKMO
nopencraBjsgeT cobor H miau Ci-g aJIKWUI.

44, CoenmHeHMUe 110 JodoMy nu3 . 1-42, MIIN ero
bapMalleBTUUECKM IIpMeMJieMas CcoJib, oIme Rat RPY, Ret y R, xaxnooia
He3aBUCKUMO IOpencTaBJisgseT cobort H mim Ci-e aJIKMII.

45, CoenmHeHMe 110 JodoMy nu3 I, 1-42, MJIIN ero
bapMalleBTUUECKN OpMemJieMas coJib, I'me Ra%, RP®, Red p RIS, xaxnowea
He3aBUCKMO MOpencTaBJjisgeT cobort H mim Ci-e aJIKMUII.

46. CoemmMHeHMe 1o JimoboMy M3 . 1-45, mme Rel, Re2z, Re3, Ref
1 Re3, KaxOell He3aBUCHMO TpelcTaBydgeT cobon H mim Ci-e alKMII.

47 . CoeIMHeHHME info) JIodoMy nus M. 1-45, MJIN ero
bapMalleBTHMUECKM IIpMUeMJIieMas COJIb, Tne Rel, Re2, Re3, Ret p ReS,
KaxIH OIpelcTaBJgeT cobdoyu H.

48. CoelvHeHMe IO II. 1, BHOpaHHOe M3 CJeOyllMX COeIVHeHUMN
UIM ux dapMaleBTHUUECKM IPUEeMIIEMEIX COJIel:

S5—amMmHO-N-{4- [3-aMMHOIUIIEPUOUH-1-1JI] -2, 3—-OUrnopodypo [2, 3-

bloupunuua-5-mi}-2- (2, 6—gudpropderHm) -1, 3-tnazoj—-4-kapbokcamMmumua;
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N-{4-[3-ammHonunepunmua—-1-miua] -2, 3—ourunpodypo [2, 3-
bl oupunuua-5-mi}-2- (2, 6—-gudpropderHmy) -1, 3-tnazoj-4-kapbokcamMmumua;

N-{4-[3-ammHonunepunmuua—-1-miu] -2, 3—ourunpodypo [2, 3-
bl oupunuHa-5-mi}-6- (2, 6—-oudrTopdeHmsI) —5-dTOpPIUPUINH- 2~
KapOokcaMmna ;

3—ammHO-N-{4- [3-aMMHOIMUIEPUOAUH-1-1JI] -2, 3—-Ourngpodypo [2, 3-
bl oupuomuH-5-mj}-6- (2, 6-gudTopdeHmJI) - S-pTopnnupnuInH- 2~
kapbokcamMmna;

5-aMmHO-N-{4-[3-aMMHO-5-MeTHUJINIUIIePUIMH-1-1j] -2, 3—
INTUapodypo [2, 3-b] mupuionH-5-muj}-2- (2, 6—-gudrTopdeHms) -1, 3-Truaz0JI—
4d-rapOokcamMmma;

3—-aMmHO-N-{4-[3-aMMHO-5-MeTUJIINIUIIePUIMH-1-1J] -2, 3—
ouTruapodypo [2, 3-b] nupuianH-5-mj}-6- (2, 6—-gudTopdeHmII) —5—
bTopnupnIUH-2-KapbokcaMmia ;

N-{4-[3-aMMHO-5-MeTUInunepuana—1-mia] -2, 3—-aurnapodypo [2, 3—
bl oupunnH-5-mi}-6- (2, 6—-oudTopdeHnJI) - S—dTOpPINPUIVNH— 2~
KapBokcaMmna;

5-aMmHO-N-{4-[3-aMMHO—-4-THUOPOKCHU—5—Me TUJINUIEPUIUH-1-1J1] —
2, 3—ourmnnpodypo [2, 3-blnupuomnH-5-un}t-2- (2, 6-ogudrTopdberni) -1, 3-
THas3oJ-4-kapOokcamMuna;

N-{4-[3-aMMHO-4-TUIPOKCH-5-MeTUINUIepuIna-1-mun] -2, 3-
OIUTUOPOOYPO [2, 3-b] mUpUAUH-5-ui}-6- (2, 6—-oudTopdeHnsI) —5-
dTopnMpUIOMH-2-KapbokcaMuna ;

5-aMmHO-N-{4-[3-aMmrHO-5- (TpudTOPMETHII) IUIePUOIUH-1-1J1] -2, 3—
oInTruapodypo [2, 3-b] oupuanH-5-mj}-2- (2, 6—-gudrTopdeHms) -1, 3—-Truaz30JI—
4d-rapOokcamMuma;

N-{4-[3-amMmHO-5- (TpudTOPMEe T ) IUNIePUIMH-1-1J] -2, 3—
oInTruapodypo [2, 3—-b] nupuanH-5-mj}-6- (2, 6—-gudTopdeHmII) —5—
dTopnMpUIUH-2-KapbokCcaMmia ;

N-{4-[3-aMMHO-4-TUIPOKCU—S5—METUIINIUIIEPUIMH-1-1J1] -2, 3—
onruapodypo [2, 3-b]l nupuinH-5-ui}-6-[2, 6—-gudrTop—4- (l-runporcu—1-
MeTWMJIZ T ) QeHMJI] —S-bTopnnpuInH-2-KapbokcaM1ia ;

N-{4-[3-aMMHO-4-TUIPOKCU—S5—METUIINIUIIEPUIMH- 1 -1J1] -2, 3—
oUuTruopodypo [2, 3—-b]lnupuioue-5-mj}-6-[2, 6—gudrop-4- (TeTparngpo—-2H-
IUpaH-3-MJIOKCH) QeHMJI] —S-dpTopnupuiInH-2-KapbokcaM1ia ;

3—aMrHO-N-{4-[3-aMMHO-4-TUOPOKCHU—5—Me TUJINIUIepPUIUH—1-1J1] —
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2, 3—murmnnpodypo [2, 3-b]lnupuamH-5-un}t-6- (2, 6-oupTopdeHmss) —5-
bropnupnonH-2-KapbokcaMmia ;

N-{4-[3-aMMHO-5-MeTUInuIepuIa—1-mi] -2, 3—-ourugpodypo [2, 3—
bl oupunuua-5-mi}-6- (2, 6-oudTOP—3-MeTOKCUDEHUJI) ~5—OTOPIUPUINH—2 —
kapbokcamMua; u

N-{4-[3-aMMHO-4-TUIPOKCH~-5-Me TUJINUIepuInH-1-umn] -2, 3-
INTuapodypo [2, 3-b] nupuiInH-5-uj}-6- (2, 6-0udTop—-3-MeTOKCUOEHUII) —
S5-¢pTopnupuiInH-2-KapOokcaMmua .

49. CoeIMHeHMe IO TI. 1, BHOpaHHOEe U3 CJAeNylIUX COedMHEeHUM
WM UX dapMalleBTUUECKUM IpPpUeMIIEMHX COJIeN:

5-aMmHOo-N-{4-[ (35) -3-ammHonunepuaomu—-1-mial] -2, 3-
oInTruapodypo [2, 3—-b] mupuianH-5-mj}-2- (2, 6—-gudTopdeHms) -1, 3—-TrUaz30JI—
4d-kapOokcaMmma;

N-{4-[(38) -3-aMMHONIUIIEPUINH—-1-1JI] -2, 3—ourmapodypo [2, 3-
bloupunuHa-5-miu}-2- (2, 6—-gudrTopdenmy) -1, 3-tnazos-4-kapbokcamMumaa;

3—aMmHO-N-{4-[ (3S5) -3-ammHonmunepmuamua—-1-mia] -2, 3-
oIUTuapodypo [2, 3—-b]l nupuinH-5-mj}-6- (2, 6—-gudTopdeHmI) —5—
bropnnpuonH-2-rKapbokcaMmia ;

5-aMmHO-N-{4-[ (35, 5R) -3-aMMHO—-5-MeTUJINIUIIEPUIVNH- 1 ~WJI] -2, 3—
oIUTuOpodypo [2, 3-b]nupunuu-5-mi}t-2- (2, 6—ogudpropdeHms) -1, 3—-Truas0oJi—
4d-rapbokcamMmma;

3—ammHO-N-{4-[ (38, 5R) -3-aMMHO-5-MeTuInunepuana—-1-mia] -2, 3-
oInruopodypo [2, 3-b] nupuanH-5-muj}-6- (2, 6-oudTopdeHmJI) —5—
dTopnMpUIMH-2-KapbokcaMmaa ;

N-{4-1 (38, 5R) -3-aMMHO-5-MeTUInuIepuamua-1-mia] -2, 3-
oInruopodypo [2, 3—-b] nupuianH-5-muj}-6- (2, 6-oudTopdeHmJI) —5—
dTopnupUIuH-2-KapbokCcaMmia ;

5-ammHo-N-{4-[ (3R, 4R, 55) -3-aMMHO-4-TUIpOKCU—5—
MEeTWJINUIIEPUOANH-1-1J1] -2, 3—OUImMopodypo [2, 3—b] mnpuInH-5-ui}-2-
(2, 6—mudTopdeHm) -1, 3—Tuazsoy-4-kapbokcamMmoa;

N-{4-[(3R,4R,58)-3-aMMHO-4-TUIOPOKCHU—5—MeTUJINMUIEPUINH—1—
winl] -2, 3-gurunpodypo [2, 3-b] nupuamuH-5-m1i}-6- (2, 6—-oudTopdeHmMI) —5-
bropnnpnInH-2-KapbokcaMmia ;

5-aMmHO-N-{4-[ (35, 5R) -3-aMrHO-5- (TPpUOTOPMETUJI) IUIIEPUOVH—1—
Wil -2, 3-ourunpodypo [2, 3-b]lnupuomuH-5-ui}-2- (2, 6—-gudTopdbeHmM) -

1, 3—-Tnasojn-4-kapbokcamMmna;
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N-{4-1(35,5R) -3-aMMHO-5—- (TpPUOTOPME TUJI) IUIIEPUIVNH— 1 ~WJI] -2, 3—
ouruopodypo [2, 3-b]l nupuiomH-5-mj}-6- (2, 6—-gudTopdeHmJI) —5—
bropnnpuonH-2-KapbokcaMmia ;

N-{4-[(3R,4R,58) -3-aMMHO-4-TUOPOKCHU~5—Me TUJINUIepUIua—1-
uil -2, 3-ouruaopodypo [2, 3-b] nupuanuH-5-un}-6-[2, 6—-oudpTop—-4- (1-
TUOPOKCU—1-MeTUIIDTUII) QeHMII] —5—pTopnupnuInH-2-rkapBoKkcaMmna ;

N-{4-[(3R,4R,58) -3-aMMHO-4-TUIPOKCHU—5—MeTUJINIUIePUInH-1~-
winl] -2, 3-gurunpodypo [2, 3-b] nupuomuH-5-uua}-6-[2, 6-gudTop-4-
(TeTparnnpo-2H-nnpaH—-3-MJOKCH ) beHUJI] —5-dTopnmpunnH—2 -
KapbokcaMum;

3—-ammHO-N-{4-[ (3R, 4R, 55) -3-aMmMHO-4-TUIpOKCU—5—
MEeTWJINUIIEPUOANH-1-1J1] =2, 3—OUTHUOpodypo [2, 3—b] IMpUIMH-5-MJI} —6—

(2, 6—nudpTopdeHMII) —5-OTOPIUPHONH- 2 -KapBOKCaMNL ;

N-{4-1(35,5R) -3-aMMHO-5-MeTUInunepuama—-1-mial] -2, 3-
INTUapodypo [2, 3—-b] nupuInH-5-uj}-6- (2, 6-0udTOop—3-MeTOKCUDEHWIT) —
S5-¢pTopnnpnuIvH-2-KapbokCcaMun; "

N-{4-[(3R,4R,58) -3-aMMHO-4-TUIOPOKCHU~5—MeTUJINUIEPUINH— 1~
Wil -2, 3-ourunpodypo [2, 3-b] nupuomH-5-mi}-6- (2, 6—gudTop—-3-
METOKCUDEHUII) ~5—QTOPIUPUOMH-2-KapOoKCaMuU .

50. KowmrmosulmMsa, cocTodmas M3 CoeIMHeHMA 10 JiodoMy M3 III.
1-49, wmimn ero @dapMalleBTUUYECKM IIpMeMJIeMO¥ COJM, ¥ IO MeHbIen
Mepe OIOHOI'O QpapMalleBTHUUECKM IIPMeMJIIEMOI'O HOCUTEJIA.

51. IlpuMeHeHMe CoOeIMHeHMA IIo JiwbomMy M3 non. 1-49 wuam ero
bapMalleBTHMUECKM T[IPUEMJIEMOM COJIM B MB3TOTOBJIEHUM JIeKapCTBEHHOTO
cpencTBa IOJa UMHTUOMPOBaHMUA depMmeHTa Piml, Pim2 wmm Pim3,
BKJIOUAKMUY TIpUBeIeHMe B KOHTAKT bepMeHTa Iin Vvitro C yKa3aHHBM
CoenMHEHMEM.

52 . IllpyMeHeHMe COeIMHeHMA I[o JwbomMy u3 nn. 1-49 wuiam ero
bapMalleBTUUECKM TIPUEMIIEMOM COJIM B M3TOTOBJIEHUM JIeKapCTBEHHOTO
cpencTBa IOJ4 JiedeHud 3aboJieBaHUA WIIM [HaTOJOTUUECKOT'O COCTOAHUA,
KOTOpOEe CBA3aHO C I[IOBHIIEHHEM YPOBHEM SKCIPEeCCUUM WM aKTUBHOCTU
10 MeHbIleM Mepe OmHOM M3 Piml, Pim2 m Pim3.

53. IlpyMMeHeHMe COeIMHEeHMSA IIo JiwboMy u3 . 1-49 wuiam ero
bapMalleBTUUECKM IIPUEMIIEMOM COJIM B M3TOTOBJIEHUM JIeKapCTBEHHOTO
cpencTBa IJIA JIedeHUA pakKa.

54. IlpuMeHeHMe TIIO II. 53, OTJIMYUAINNICS TeM, 4yToO pak
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opencraBJgeT cobo¥ pakK, IIPM KOTOPOM aKTUBUPYETCd D2KCIpeccCusa WJIu
AKTMBHOCTL IIO MeHbIleM Mepe OnHOM M3 Piml, Pim2 m Pim3.

55. IlpuMMeHeHMe T1IO II. 53, oTJMUaKnmMuUica TeM, UYTOo pak
opencraBJgeT coboM pak, IPpUM KOTOPOM aKTUMBUPYETCS OHKOI'EH.

56. IlpuMeHeHMe IO II. 53, oTJMYUaKmMUMCca TeM, UTOo pak
IpencTaBjigeT coBoM pak, IpM KOTOPOM aKTuBMupylTcsa Myc muiam BCL2.

57. IllpuMeHeHMe TIO II. 53, OTJIMYUANNNICA TeM, yTO pak
opencraBijgeT CcOOOM COJIMIHYI OIYyXOJb MJIM T'eMaTOJIOTMUECKUM pak.

58. IlpuMeHeHMe TIO II. 53, oTJMYamnmmuica TeM, UTOo Pak
opencraBJjgeT coboM pak IIpeOcTaTeJIbHOM XeJle3H, Pak ToJICTOM
KUIIKM, PpakK OMIeBOIa, pakK DSHIOMEeTPpUd, PpakK AMUHMKOB, pak MaTKM,
pak IOoUKM, pakK I[IeueHM, Ppak IIOmIXKeJYIOUHOM XeJle3H, pak XeJyIKa,
paK MOJIOUHOWM XeJle3H, PpakK JerKoTo, PpakK TOoJIOBH MM Ieu, pak
IMTOBUIOHOM XKeJie3bl, IJMoBJjlacToMy, CapKoMy, pak MOUeBOTO IIY3HPSL,
JIMMPOMY , JIeMKO3, OCTPHIM JIMboBJlac THEN JIeMKO?3, OCTPHIM
MMeJI00JIaC THRI JIeMKo3, XPOHWUECKUN JIMMOOLIN T apPHBIM JIeMKo3,
XPOHUUECKUN MUeJIoJIeNkKo3, OIuddy3HYID B-KPYNHOKJIETOUHYI JIMMOOMY,
JuMGoMy M3  KJIETOK MaHTUMHOM  '30HH, HEeXOIXKMHCKYI  JIMMPOMY,
JIMMOMy XOIDKKMHA WMJIM MHOXECTBEHHYK MUEJIOMY .

59. IlpuMMeHeHMe TIIO II. 53, OTJIMYUAIUNICS TeM, uyToO  pak
npencrTaBjseT coboM pak NpeacTaTelJIbHOW XeJe3H, pak IIOIXeJYIOUHOM
KeJlesH, OCTPHIN MM eJioBJ1ac THEIM JenkKos, n1ddy3HYIO B-
KPYIIHOKJIETOUHYI JIMMOOMY WMJIM MHOXECTBEHHYI MMUEJIOMY .

60. IlpuMeHeHMe IO II. 53, oTJMYaKnmmUicsa TeM, UTOo Pak
opencraBiigeT CcoOOM pakK NpelcTaTeJIbHOM XKeJle3H.

61. IlpuMeHeHMe IO II. 53, oTJMYamnmuica TeM, UTOo pak
opencraBygeT CcoOOM pakK MHOIXKeJYIOUHOM XeJie3H.

62. IlpyMeHeHMe IO II. 53, oTJMUaKnmuica TeM, UTOo pak
OpeIcTaBJIgeT COOOM OCTPHM MMeJIOOJAaCTHHM JIEWMKO3.

63. IlpMMeHeHMe IO TII. 53, oTJMYaKmuica TeM, UYTOo pak
opencraByigeT cobor muddysHYID B-KPYNIHOKJIETOUHYID JMMOOMY .

64. IlpyMeHeHMe IO II. 53, oTJMYaKnmuUica TeM, UTOo pak
opencTaBygeT CcOoBOOM MHOXECTBEHHYID MHeJIOMY .

65. IlpMMeHeHMe CcoeOMHeHusda [0 JwdboMy U3 . 1-49 wuiam ero
bapMalleBTUUECKNM IIPUEeMJIEMOM COJIM B M3TOTOBJEHUM JIeKapCTBEHHOTO

cCpencTra OJA JIEUeHMI MUEJIONIPOJINPepaTUBHOTO 3aboJjieBaHuA.
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66. IlpMMeHeHMe CcoeOMHeHus 1o JwdboMy u3 nmn. 1-49 wmiam ero

(]_)apMaLI,eBTquCKM HpMeMHeMOIZ COJIM B W3TOTOBJIEHUIM JIEKAPCTBEHHOI'O

cpeIcTBa o1 JIeUeHNn MMEeJIONPOoJIMbepaTuBHOTO zabojieBaHU4g,
OTJIMYAKINIAC TeM, YyTo MMeJIONPOoJInbepaTuBHOE zabojieBaHMe
npencraBjsgeT coBou UCTUHHYIO TIOJIULINT EMUIO, CylleCTBeHHBI

TPOMOOLMUTOS, XPOHUUECKUN MHUeJIoJIeMKos3, Muesiopudbpos, MIepBUUHLMN
MreJiopubpos, MUEeJIOPUBPO 3 C  MMeJIOMIOHOM  MeTalljlasuemn, rocT-
UCTUHHYID IOJIUIMUTEMIID/3CCeHIMAaNILHYD TpoMOOUUTEeMUD MMUeJIodpmudposa,
[IOCT—-5CCEHIMAJIBHYID TPOMOOLUUTEMUI MUEJIOPMOpOo3a MM IOCT-UCTUHHYI
NOJIMIUTEMUD MUeJIOOMbOpo3a.

67. IlpMMeHeHMe coeOMHeHUs o JoboMy M3 nn. 1-49 wmiam ero
bapMalleBTUUECKM MIpUEeMJIEeMOM COJIM B M3TOTOBJEHUM JIeKapCTBEeHHOTO
CpelCTBa IJId JIEUEHMS MMMYyHHOTO 3a0oJIeBaHMUA.

68. IlpMMeHeHMe cCcoeOMHeHus o JodboMy M3 n. 1-49 wmiam ero
bapMalleBTUUECKM IIpHeMJIEMOM COJIM B M3TOTOBJEHUM JIeKapCTBEeHHOTO
CpeIcTBa OJ4 JeueHMSa MVMMyHHOTO 3abojleBaHUsa, OTJIMUalIUNCT TeM,
UTO  MMMYyHHEIM  3afoJleBaHMe  IIpencTaBJIsgeT cobor  ayTOMMMYHHOE
3aboJjieBaHMe.

69. IlpMMeHeHMe CcoeOMHeHud 10 JwdoMy U3 . 1-49 wuiam ero
bapMalleBTUUECKNM IIPUEMIJIEMOM COJIM B M3TOTOBJEHMM JIEeKapCTBEHHOTO
cpencTBa IJIS JeueHUS MMMYHHOTO 3afojieBaHUA, OTJIMUAKIUNCS TeM,
UyTO MMMYyHHOe 3afoJieBaHMe IIpencTaBjsgeT Ccofo¥  MHOXeCTBEHHBM
CKJIepo3, PEBMATOUIOHEI apTPUT, aJjlJlepruo, OIMIEeBYD  aJlJIepIuio,
acTMmy, BOJIUAHKY, BOCHaJMUTeJIbHEe 3aboJjiIeBaHMA  KUIIeUHMKa MU
SI3BEHHEIM KOJUT, 0o0Je3Hb KpoHa, CHMHIPOM pa3dpaXeHHOTO KUIIeUHMKA,
IaHKpeaTuT, OMBEPTUKYJIIES, fazenoBy BoJIe3HE, 0B E&HWJIbL HEIM
peBMaTOUIHEIM apTpuUT, OCTEeOapTPUT, IcopuaTruueCcKui apTpuUT,
AHKMUJIOBUPYIKM  CIOHOMJIOAPTPUT, MMACTeHUK  TI'paBUC, BaCKyJIUT,
ay TOMMMY HHEIV TUPEOUINT, IepMaTUT, rcopmnas, CKJIEPOLEPMUIO,
CUCTEeMHEM  CKJIepOos3, BUTUIINTO, PeaKLIun «TPaHCIJIaHTaT IIPOTUB
X03AMHa», cuHOpoM llerpeHa, TJIOMEPYJIOHEeQPUT WMIM CaxXapHBEM IMuaberT
(I Tuma) .

70. [lpMMeHeHVe COeIOMHEeHMd 1o JwobomMy M3 . 1-49 wmiam ero
bapMalleBTUUECKNM IIpUEeMJIEMOM COJIM B M3TOTOBJEHUM JIeKapCTBEHHOTO
CpeICTBa IJiA JIedeHUd aTepOoCKJIepos3a.

11. [lpuMeHeHMe COeOMHEeHMA I[I0 JoOoMy M3 HOIi. 1-49 miam ero
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bapMalleBTHMUECKNM IIPUEMIIEMOM COJIM B M3TOTOBJIEHUNM JIEKAPCTBEHHOT'O
cpencTBa IJIS  yYMEeHBbIIeHMS  aHI'MOoTeHe3a WJIM MeTacTa3UMpPOBaHUA
OIIYXOJIEN .

[Io DOBepeHHOCTH
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