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KacaeTcsl COeAMHEHMH, HHruoupyromux SHP2 n npueMieMbIX U JIedeHUs THIIEPIponrdepaTHBHBIX
U HeIUIacTUYeCKUX 3aboneBanuil. M300peTeHne, KpoMe TOro, Kacaercs CIOCOOOB JICUCHHS paKa WA
rUnepnpoandepaTuBHBIX 3a00JICBaHUN C MPUMEHCHUEM COCIMHEHUH 10 HACTOSIIEMY H300PETCHHIO.
3amaga W300peTeHWs: CO3JaHHE JICKAPCTBCHHOTO CPENCTBA IS JICUCHHS H TPEAYIPSKICHUU
3a00JeBaHUH, ISl KOTOPHIX MOKa3aHO MHruOupoBanue aktuBHOCTH SHP2. CymiHocTh M300peTeHHUS: B
JIAHHOM JIOKYMEHTE MPeNICTaBICHBI COSTMHEHUS 001Iel hopmyibl |
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U uX (apMaleBTHUYECKH NpHeMieMble comd, B KoTopeix R', R’ R’ u L, sBusiorcs Takummy,
KaKk ONpenessiTCS B HACTOALIEM JOKyMEHTE, KOTOpbleé MOTYT WHITHOMpOBaTh akTHBHOCTH SHP2,
TEM CaMbIM, OCYIIECTBISIsI OHoormyeckue (YHKIHMH, a Takxke (apMaleBTHYECKHEe KOMIO3UIIWH,
KOTOPBIE COZIEpXaT TaKWe COCOUHEHHMS M HMX (apMaleBTHYECKH NpPUEMIIEMBIC COJIM, U CIIOCOOBI
MIPUMEHEHHS TAKUX COEAMHEHUH, (apMalleBTHYECKH IPHEMIIEMBIX COJICH M KOMIO3UIMH, JJIS JICYEHUS
runepnpoardepaTnBHbIX 3200eBaHHH.
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HHITUBUTOPBI HPOTEMHTUPO3ZUHD®OCDATA3DI

HNPEAINOCBIIIKHA CO3JAHUA U3OBPETEHUA
[0001] OTPACTb U30BPETEHUA
[0002] Hacrosimmee u300peTeHHe OTHOCHTCS K COequHeHusiM, uHruompyromum SHP2 u
IpHEMJIEMbIM ISl JIEUYEHMS THIepnponu(epaTHBHBIX U HEIUIACTUYECKHX 3a00JeBaHMUI.
Hacrosimee wuszoOpereHne, KpoMme TOrO, OTHOCHUTCS K CIOCODAaM Jie4eHHs paka WiIn
runeprnpordepaTuBHbIX 3a00JeBaHU C NPUMEHEHUEM COENUHEHHH 110 HACTOSIIEMY

N300pETEHUIO.

[0003] OITMCAHUE YPOBHA TEXHUKH

[0004] SHP2 mnpencraBnsier coboit nporeuntuposunpocdarasy (PTP), comepxainyro
nomMeHbl romosiornanoctu 2 Src (SH2), konupyemsie renamu PTPN11. SHP2 criocobcTByer
MHOYKECTBY KJIETOUHBIX (DYHKIHH, BKIIOYas mposnudepanuro, nuddepeHnanni, TOaIepKKy
KJeTouHoro uukiaa u wmurpanuro. SHP2 nHeoOxommm 1 NOJNHON aKTUBALMM IYTH
Ras/ERK1/2, kmr04eBOro CHrHaJIbHOTO Kackada B MPsIMOM HAINpaBJIEHUH OHKOJOTHYECKOW
OMONOTMH LIMPOKOTrO CIEKTPa PEeLeNnTOPHBIX THPO3MHKHHA3 M JAPYTHX IEPEeNaTiuKOB
curHana. Takke Obuto mokaszano, yro SHP2 crnocoberByer nepenaue curHanos PI3K/AKT,
JAK/STAT, JNK u NF-kB, xoTopble TakxKe CBsI3aHbI C Pa3JIMYHBIMHA BHIAMH paka 4eJIOBEKa.

SHP2 npencrasisier codoit onkonporenn. Cmotpute Frankson, Rochelle, ef al. “Therapeutic

Targeting of Oncogenic Tyrosine Phosphatases.” Cancer Research. Vol. 77, No. 21 (2017):
pp. 5701-5705. Fedele, Carmine, ef al. “SHP2 Inhibition Prevents Adaptive Resistance to
MEK inhibitors in Multiple Cancer Models.” Cancer Discovery. Vol. 8, No. 10 (2018): pp.
1237-49. Nichols, Robert J., et al. “Efficacy of SHP2 phosphatase inhibition in cancers with

nucleotide-cycling oncogenic RAS, RAS-GTP dependent oncogenic BRAF and NF1 loss.”
bioRxiv 188730; doi: https://doi.org/10.1101/188730.

[0005] ITosToMy, HuU3KOMOJNEKYJsipHbIe HHruOuTOpel SHP2 Obutn OBl MpHEMIIEMBIMU IS
JieUueHHUsl LIHMPOKOro CIEeKTpa BUAOB paka, TaKuX Kak, HalpUMep, MEJNaHOMbl, MeJIaHOMBI,
IOBEHWJIbHbIE MHEJIOMOHOLITAPHbIE JIeHKeMHUH, HEHpOoOJacTOMBI, TOJOXKHUTEIbHBIA I10
bunanenpPUHCKO XPOMOCOME XPOHHUYECKHH MHEJIOWIHBIN JISHKO3, TOJOKUTENbHbIE IO
bunanenbPUACKON XpOMOCOME OCTpPbIE JIGWKO3bI, OCTPBIH MHUENOWIHBIA  JICHKO3,
MuenonpoIudepaTuBHbIe HEOIUIA3Mbl (TaKHe KaK HACTOSINAS TOJHUIUTEMUS, SCCEHLUAIbHAS
TPOMOOILIUTEMHUST M MEPBUUHBIA MHEeN0oGUOpPO3), pak MOJOYHOW JKeNe3bl, PaKk JIETKOTro, pak
NIEYEHHU, paK TOJCTOHW M MPsIMOM KMILUKH, paK MUILEBOAA, PAaK KEIYAKa, MIOCKOKJIETOUHBIN

pak TOJIOBbI W MICH, FJ'II/IO6J'IaCTOMa, aHaIruIaCTUYCCKass KPYITHOKJIETOYHAsA J'II/IM(I)OMa,



KapLUMHOMA  INUTOBUIHOW  JKENe3bl, IUMHLOWUAHbIE HOBOOOpa3OBaHMs, a  TaKKe
Helipodubpomaros u cunnpom HyHana.

[0006] SHP2 wuHruburtopsl u3BECTHBI, cMOTpuTe, Hampumep, WO 2015/107493; WO
2015/107494; WO 2015/107495; WO 2016/203404; WO 2016/203405; WO 2016/203406;
WO 2017/210134, WO 2017/211303; WO 2017/216706; WO 2018/013597; WO
2018/057884; WO 2018/081091; WO 2018/136264; WO 2018/136265; WO 2018/172984 u
WO 2019/051469. OnHako, XOpOIIO M3BECTHO, YTO CYILIECTBYET CIIOKHOCTh B pa3pabOTKe
COeMHEHHs 10 OMOOPEHHOro JieKapCcTBeHHOro cpencrsa. DiMasi, Joseph A. “Success rates

for new drugs entering clinical testing in the United States.” Clinical Pharmacology &

Therapeutics. Vol. 58, no. 1 (1995): pp. 1-14. Scannell, JW, Bosley J. “When Quality Beats
Kinbkocti: Decision Theory, Drug Discovery, ta the Reproducibility Crisis.” PloS ONE
11(2) (2016): e0147215. doi: 10.1371/journal . pone.0147215.

CYTb U30OBPETEHUA
[0007] CymecTByer TOCTOSIHHAas TOTPEOHOCTb B HOBBIX M paHEe HEU3BECTHBIX
TEPANeBTHUECKUX CPEACTBAX, KOTOPbIE MOTYT HCIONb30BATbCSI B JIEYEHUH paka H
runepripoirdepatuBHbIx coctossHui. Co3manne W pa3paboTka HOBBIX (PapMaleBTUYECKHX
COEIMHEHUM YPEe3BbIYaliHO BaKHBL

[0008] bonee KOHKPETHO, OAWH ACIIEKT MpearoiaraeT coenuuenue gpopmysl I:
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WIH €€ CTEPEeOor30Mep, TayToMep miu (hapMarieBTHIECKH MPUeMIIeMast COJib, TPy 3TOM L, R,
R? u R® sBmsmotest TAKUMH, KaK OMPEIENSIeTCS B HACTOAIIEM JOKYMEHTE.

[0009] [pyroii acmekT mnpeaycMaTpUBaeT CIOCOO JieUEHUs TUIepPHpOu(epaTUBHOIO
3a00JIeBaHMs MyTeM BBEACHHs TepamneBTHUECKH 3(P(EKTHBHOTO KOJHYECTBA COSOUHEHUS B
cooTBeTcTBUHU ¢ (opmysol I, mnm ero crepeomsomep, TayTomep win (apMaleBTHYECKU
npuemjieMasi CoJib, ALUEHTY, KOTOPBIH B 3TOM Hykaaercs. CoenqnHEeHNe MOXET BBOIUTHCS
CaMOCTOATEJIbHO WJIM COBMECTHO BBOAMTHCS C, IO MEHBILEH MeEpe, OAHUM APYTUM MPOTUBO-
runepnponr(epaTUBHBIM UM XUMHOTEPATIEBTHYECKUM COSTUHEHUEM.

[0010] [Hpyroii acmekT mnpexamnojaraeT cmnocod wuHruOuposanuss SHP2 akTuBHOCTH

npoTeuHTHpo3uH(pochaTaspl B KIETKe, BKIOUYAKOUINN 00pabOTKy KJIETKH COSTUHEHUEM B

COOTBETCTBHUH ¢ hopMyJioi [, unm ero crepeonsoMepom, TayTOMEpOM HIH (papMarleBTHYECKH
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NPUEMJIEMON COJIbIO, B KojimdecTBe, S(QexkTuBHOM it ocnablieHusT WIH YCTPaHEHUs
akTUBHOCTH KuHa3bl SHP.

[0011] Jlpyroii acmekT mpeaycMaTpuBaeT CIOCOObI JICUEHUs WIH TPenynpeKaeHus
3a0oJeBaHysi WIM paccTpoiicTBa, MoxaysupoBanHoro SHP2, Bkiowaromero BBeIeHHE
MJIEKOITUTAIOLIEMY, TPEOYIOIeMy Takoro JjieueHus, 3(Q(PEeKTHBHOTO KOJINYECTBA COSTUHEHUS
¢dopmyunel I, miam ero crepeonsomepa, Tayromepa wiH GpapMaleBTHIECKU TPUEMIIEMOI COH.
[Tpumeps! Takux 3a00Ne€BaHUI U PACCTPONCTB BKIIOYAIOT B ceOsi, HO HE OTPAHUYHBAIOTCS
STUM, THIIEpNpoJH(epaTuBHbIe 3a00JEBaHNUS, TAKHE KAK PaK.

[0012] [pyroii acmekT mpeaycMaTpUBaeT CHocOObI JIEYSHHs] WM TPEAyNPeKIeHUs paka,
BKJIFOYAIOILIETO BBEACHNUE MIICKOIHUTAIOIIEMY, TPEOYIOIIEMY TaKoro JieueHus:, 3(pPeKTHBHOTO

KonudecTBa coenuHeHust Qopmyner I, uam  ero crepeousomepa, TayTomMepa MU

)
(apMaleBTHUECKH NMPUEMJIEMON COJIM, CAMOCTOSITEJIbHO MJIM B COYETAHMHM C ONHUM WU
HECKOJIbKUMH JIOTOJHHUTEIbHBIMH COEAMHEHUSIMH, KOTOpPbIe OOJIaAar0T MPOTHBOPAKOBBIMHU
CBOMCTBaMH.

[0013] MHpyroii acmekT mnpemnycMaTpuBaeT CIOCOO JIeUEHUs THIepPHpoOu(epaTUBHOrO
3a00neBaHUsl Yy MJIEKONHTAIOLIETO, KOTOPBIH BKJIOYAET BBEIECHHE TEPAIeBTUYECKU
s¢exTuBHOrO KonudecTna coenuHeHus Gopmynel I, uiam ero crepeomsomepa, TayroMepa
Wi (papMalieBTUYECKH IPUEMIIEMOH COJTH, MIIEKOITUTAIOIIEMY.

[0014] [pyroii acmekt mnpexmnoyaraeT npuMeHeHHe coenuHeHust Gopmynsl I umm ero
cTepeonsoMepa, TayToMepa WM (papMaLEeBTHYECKH NPUEMJIEMOH COJM B IPOU3BOACTBE
JIEKapCTBEHHOTO CPENICTBA AJIs JICUSHUs] THIepIponepaTHBHOrO 3a00IeBaHuUs.

[0015] Hdpyroit acnekT mpeaycMmatpuBaer coenauHenune Gopmysibl I, wim ero crepeousomep,
TayToMep WM (papMaLeBTUYECKU TMPUEMIIEMYIO COJib, ISl TPUMEHEHHs B JICYCHHH
runeprnpoardepaTuBHbIX 3a00IeBaHUI.

[0016] dpyroii acriekT mpeaycMaTpuBaeT (papMaleBTHYECKYH KOMITO3ULIUIO, COAEPIKAIIYEO
coennHeHue ¢opmyasl I, wnm ero crepeomsomep, TayToMep WM (apMaLEeBTHUECKH
NPUEMJIEMYIO COJIb, W (papMaleBTUYECKH MPHUEMJIEMbI HOCHTENb, pPa30aBUTENb MU
SKCLUIHUEHT.

[0017] Hpyroii acmekT NpeaycMaTpuUBaeT MPOMEXKYTOUHbIE COENUHEHUS Ul MOJy4YeHHs
coennaennii popmynsl I 1. CoenuHenus onpeneneHHbIX (OPMYN MOTYT HCIIOJNB30BATHCS B
Ka4eCTBE MPOMEKYTOUHBIX COSTUHEHUH JIJIsl IPYTUX COENUHEHUN (POPMYL.

[0018] Hdpyroit acmeKkT BKIIOYAET CHOCOOBI MOJYYEHHs, CIOCOOBI pasneNieHus U CIocOoObI
OUYUCTKHU COCIMHEHUM, ONMUCAHHBIX B HACTOSLIEM JOKYMEHTE.

IHOAPOBHOE OIIMCAHHUE N30BPETEHUA
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[0019] [anee Oymer cnemana mnoApoOHAst CChLIKA Ha OMpeNeJeHHbIE BapUAHThI
OCYLIECTBJICHHs, TPUMEPbl KOTOPBIX MPOWJUTIOCTPUPOBAHBI B  CONPOBOIUTEIBHBIX
cTpykTypax u ¢opmynax. Xotrsi OyAyT ONHMCaHbl YKa3aHHbIE BAapPUAHTbI OCYINECTBIICHUS,
OyneT MOHATHO, YTO OHU HE MNpPEeAHA3HAYEeHbI Ui OrPAaHMYEHUS H300pPETEeHHsI TaHHBIMH
BapUAHTAMM OCYyIIeCTBIeHMs. Hamportus, u3oOpereHue npenHa3HAYEHO OXBATUTh BCE
aNbTEPHATHBBI, MOIU(PUKALUN U SKBUBAJIECHTHI, KOTOPbIE MOTYT OBITH BKJIIOUEHBI B 00BEM
NPEACTABICHHOTO N300peTeHus], Kak onpeaessiercss Gpopmysion n3odpererns. CrienuarcT B
JAHHOW OOJNIACTH TEXHUKU MPU3HAET MHOTHME CrocoObl M MaTepuaibl, MOAOOHBIE WU
SKBUBAJICHTHBIE OMHCAHHBIM B HACTOSILIEM JHOKYMEHTE, KOTOPbIE MOTYT HCIIOJb30BAThCS HA
NpakTUKEe MO HacrosmeMy wu3o0perenmro. Hacrosimee u300peTeHHe HHUKaK He
OrpaHMYMBAETCS OMHCAHHBIMH Croco0aMM M MaTepuaiamMu. B ciydae, eciu OOUH WIH
HECKOJIbKO BKJIFOUEHHBIX JIMTEPATYPHBIX MATEPUAIOB M MOAOOHBIX MAaTEPUAIOB OTIUYAKTCS
OT JAHHOW 3asBKH WJIM TMPOTUBOpEYAT €H, BKJIOYas, HO HE OrPAaHUYHMBASCH 3THUM,
OIpeeSieHHbIE TEPMHUHBI, HCIOJIb30BAHUE TEPMHUHOB, OMUCAHHBIE CIIOCOOBI, MU MOIO0HOE,

TO JaHHas 3asiBKa UMECT MPCUMYILLECTBO.

[0020] OIIPEAEJEHUS

[0021] dpa3a B €NMHCTBEHHOM YMCJE, UCMHOJb3yeMas B HACTOSIIEM JTOKYMEHTE, KacaeTcs
TEPMUHA B €IUHCTBEHHOM WM BO MHOXKECTBEHHOM 4YHUCJE, HANpUMep, COEIUHECHHE
OTHOCUTCSI K OJHOMY WJIU HECKOJIbKUM COEIMHEHMSIM WJIM MO MEHbIIEH Mepe K OIHOMY
coenrHeHu0. TakuM 00pa3oM, TEPMUHBI B €IMHCTBEHHOM, "OJHO WJIM HECKOJbKO" M "MO
MeHbIIEH Mepe OUH" MOTYT MCIIONIb30BAaThCs B3aUMO3aMEHAEMO B HACTOSIIIEM JIOKYMEHTE.
[0022] ®paza "kak ompenessieTcss B HACTOSIIEM IOKyMeHTe" KacaeTcss HauboJjiee MUPOKOro
OTpeNeNeHus U KaXI0H IPYIIbL, KaK YKa3aHO B MOXPOOHOM ONMUCAHUN M300pPETeHUS MU
HanOoJyiee LIMPOKOM MyHKTEe (opMysibl Hu300pereHus. Bo Bcex Apyrux BapuUaHTax
OCYLIECTBJIEHUS, TPUBEACHHBIX HIDKE, 3aMECTHUTENH, KOTOPbIE MOTYT MPUCYTCTBOBATb B
KQXXJIOM BapUAHTE OCYINECTBJIEHHUsS, M HE YETKO OIpeIeNIeHHbIE, COXPAHSIT Haubojee
IIUPOKOE ONpEAeIeHHE, MPUBEIEHHOE B ITOAPOOHOM OMUCAHUN U300PETEHUS.

[0023] Kak ucmonb3yercsi B HACTOSIIEM OMHMCAHWH, OYAb-TO B MepexomaHou (pasze wiu B
TeKCTe MyHKTa (PopMyJibl U300peTeHus, TePMUHBI "coaep:kainuii/conepkamue” u "KOTOpbId
COIEPKUT" clefyeT TOJKOBaThb KakK HMEIOLINE OTKpPbITOe 3HaueHue. To ecTb, TepMHUHBI
CJIeIyeT TOJIKOBaTh CHHOHUMUYECKH (hpa3aM "UMEIOIINH, 0 MeHbIIeH Mepe" Win "BKITF0Yast
no Mmenpiiel mepe". Korma mcronp3yercsi B KOHTEKCTe criocoba, TepMHH "comepskaruii”
O3HA4aeT, 4YTO CIOCO0 BKIFOYAET, MO MEHbIIEH Mepe, MepeunuciIeHHble CTaJud, HO MOTYT

BKJIKOYaTb AOIOJIIHUTCIBHBIC CTAaAHH. Kor):[a HUCTIOJB3YETCAA B KOHTCKCTC COCAWHCHUS WIINU
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KOMITO3ULIMK, TEPMHUH "comepkamuil' oO3Ha4aeTr, 4YTO COEIWHEHHE WM KOMIIO3ULUs
BKJIFOYAET, 10 MEHbIIEH Mepe, MEepPeunCIIeHHbIe MPU3HAKM WM KOMIIOHEHTBI, HO MOXET
TaK)Ke BKJIIOYATh JOTOJIHUTENbHbIE MPU3HAKK MM KOMIIOHEHThL. Kpome Toro, TepMuHbI
"BruroyaroT", "BKIIFOUas" U "BKIIIOUYAET", KOrZa MUCIOJB3YIOTCS B HACTOSIIEM ONMUCAHHUH W B
CIENYIOMX MyHKTaX (GOpMyJsbl H300peTeHus], SIBISIOTCS NPEeIHA3HAYEHHBIMH IS TOTO,
9yTOOBI yKa3aTh MPHUCYTCTBUE YKA3aHHBIX MPU3HAKOB, LENbIX YHCEN, KOMIIOHEHTOB HIIU
CTaauii, HO OHU HE UCKJIIOYAIOT HAJMYUsS UM AOOABJIEHHS OIHOTO WM HECKOJBKHX IPYTUX
NPU3HAKOB, LIEJIBIX YHCEN, KOMIIOHEHTOB, CTaUil UM UX TPYIIIL.

[0024] TepmuH "He3aBHCUMO" MCIIONB3YETCS] B HACTOSIIEM JTOKYMEHTEe, 4TOOBI yKa3aTh, YTO
NEPEMEHHYIO IPUMEHSIOT B JIIOOOM OJTHOM CJIy4dae, He3aBHCUMO OT HAJMYHUS WIH OTCYTCTBHSI
NEPEMEHHOM, UMEIOIIEH TO K€ WJIM MHOE ONpeNeeHHe B MpeAesiax TOro K& COCTUHEHMS.
Takum oOpazom, B COEOTUHEHHH, B KOTOPOM R'" BCTpedaeTcst ABaKABI U ONMpPEAENsieTcss Kak
"He3aBHCUMO yryiepon win a3ot", 06a R" Moryt npencrapnsate codoit yriepon, oba R" moryt
NPEACTaBIATh co0OM a30T, win omuH R" MokeT mpeactaBisaTe coOOH yriepox M Ipyroi
MOJKET MPENCTABISTh COOOH a30T.

[0025] Korna mobast mepemennas (nanpumep, R', R* Ar, X; nm Het) BcTpeuaercs Gonee
OIHOTO pasa B JoOoM (parmente wim ¢Gopmyse, H300pAKAOIMUX M OMHCHIBAOLIIX
COEAMHEHUs], UCIONb3YEMBIX WMJIH 3asBJIIEMBIX B HACTOSINEM H300PETEHHH, €€ ONpeesieHue
OTHOCHUTEJIbHO Ka)KJIOTO Cly4dasi HE 3aBHCUT OT OINpPENENIeHUs B KaXIOM JAPYroM ciydae.
Kpome TOro, xoMOMHAIMM 3aMeCTUTENeH /MM MEePEMEHHBIX AOMYyCTUMBI TOJBKO B TOM
clly4ae, eClid TaKUe COSUHEHHsS B Pe3yJIbTaTe AAal0T CTAOMIIbHBIE COSTUHEHMS.

[0026] Tepmun "HeoOs3aTenpHBIN" MK "HEOOsA3aTENbHO", KaK HCIOJIB3YETCS B HACTOSIIEM
JOKYMEHTE, O3HA4aeT, YTO OIMHUCAHHOE COOBITHE WM OOCTOATEIBCTBO MOXKET, HO HE
00s13aTeNIbHO, UMETh MECTO, M YTO OIMCAaHHE BKJIIOYAET Ciydad, KOrja COOBbITHE WU
OOCTOSITENILCTBO TMPOUCXOIUT, M CIy4aw, B KOTOPBIX 3TO He mpoucxoaut. Hampumep,
"HeoOs3aTeIPHO 3aMEeNIEeHHBIN" O3HAa4aeT, 4YTO HeoOs3aTeNbHO 3aMelleHHbIH (parMeHT
MOJKET COIEePKAaTh BOIOPO HITH 3aMECTUTEb.

[0027] TepmuH "npuONU3UTENBHO", HCIIONB3YEMBbI B HACTOSIIEM ITOKYMEHTE, O3HAaydaeT
NpUONU3NUTENPHO, B  JAHMANa30He, OPHEHTUPOBOYHO wmiu Osmmsko. Korma TepmuH
"MpUOIM3UTENBHO" UCTIONB3YETCSI B COYETAHUH C YHCIIOBBIM IHAa30HOM, OH MOIU(PULIUPYET
TAHHBIA AUANa30H, PACUINPss TPAHULIBI BBIIE M HIKE YKa3aHHOTO YMCIIOBOrO 3Ha4deHus. B
oOmeM, TepMuH "TPUONU3UTENBHO", HCIONB3yeMbIi B  HACTOSINEM  JOKYMEHTE,
MOIU(HUIMPYET YUCIOBOE 3HAUEHUE BbIIIE U HIDKE YKA3aHHOIO 3HAYEHHUS Ha OTKJIOHEHHE

20%.



[0028] Kak ucrmonb3yercss B HaCTOSALIEM AOKYMEHTE, OMUCAHUE YMCIIOBOTO JMara3oHa JJIs
NEPEMEHHON TPEeNHA3HAYEeHO [JIsI TOro, YTOOBl JOKa3aTh, YTO H300pETEHHE MOXKET
NPUMEHSTHCS Ha MPAKTHKE C IEPEMEHHOMN, paBHOH J000My M3 3HAYEHMI B 3TOM JHAINA30HE.
Takum oOpazom, Uil NEPEMEHHOW, IO CBOEH CYTH IHCKPETHOW, MEepeMEHHas MOJKET
PaBHATHCA TIOOOMY LEJTOYHCIEHHOMY 3HAUEHHIO YHCIOBOTO AHANa30Ha, BKIIOYasi KOHEUHBIE
TouKH Auana3oHa. [TonoGHbIM 00pa3oM, ISl IEPeMEHHOH, KOTopast 10 CBOEH CYTH SIBIISIETCS
HETIPEPbIBHOMN, MEpPEeMEHHasi MOXKET pAaBHATBHCS JIIOOOMY IEeHCTBUTENILHOMY 3HAYEHHIO
YHCJIOBOTO JMara3oHa, BKJIOYAas KOHEYHbIEe TOUKH JAMana3oHa. B kadecTBe mnpumepa
TIepeMEeHHas, KOTOpasi OMKCHIBAETCS KaK UMeroinas 3HadeHue ot 0 1o 2, moxkeT ObiTh 0,1 miu
2 1l mepeMeHHbBIX, KOTOpBIE MO CBOEH CYyTH SIBJISIFOTCSI TUCKPETHBIMU, U MOTYT COCTaBIISATh
0,0, 0,1, 0,01, 0,001, wnu nr0boe Apyroe AEHCTBUTENHLHOE 3HAYEHUE I MEePEMEHHbIX,
KOTOpBIE 10 CBOEI1 CyTH SIBJISIFOTCS] HETPEPBIBHBIMH.

[0029] Coenunenust ¢opmysl I neMOHCTpUPYIOT TayTOMepuro. TayTOMEpHbIE COeNUHEHHSI
MOTYT CYLIECTBOBaTh KakK JBa MK Oojiee B3auMmorpeoOpasyeMblx BHUAOB. [IpoToTporHbIe
TAyTOMEPBI SIBISIFOTCS PE3YJbTAaTOM MMIPALIUU KOBAJIEHTHO CBA3aHHOIO aToOMa BOJOPOJA
MeXIy ByMsl aToMaMu. TayToMepel, Kak MpaBUJIO, CYLIECTBYIOT B PABHOBECUM U IMOMbBITKU
BBIJIEJIUTD OTAENbHBIE TAyTOMEPHI OOBIYHO MPOAYIHPYIOT CMECh, XUMHUECKHE U (PU3HUECKUE
CBOICTBAa KOTOPOM COOTBETCTBYIOT CMeCH coequHeHull. IlonokeHne paBHOBECHS 3aBUCUT OT
XUMHYECKUX OCOOEHHOCTeH Mojekysbl. Hampumep, BO MHOIMX anugaTudeckux aybAerunax
U KEeTOHaX, TaKMX Kak alerajbaerun, mnpeodiamaer kerodopma, Toraa kKak B (eHomax
npeobianaer 3HOIbHAsA popma. OOLIHEe MPOTOTPOIHBIE TAYTOMEPHI BKIFOYAIOT KETO/SHOM (-
C(=0)-CH2- <> -C(-OH)=CH-), amun/umugnas kuciora (-C(=0)-NH- < C( OH)=N) u
amunuH  (-C(=NR)-NH- <> -C(-NHR)=N-) Taytomepsl. Ilocnennue naBa o0OCOOEHHO
pacrpocTpaHeHbl B TIe€TePOAPHJIbHBIX M TeTEepPOLUKINYECKHX KOJbLAX, M HacTosllee
n300peTeHNe OXBAThIBAET BCE TAYTOMEPHBIE ()OPMbI COSMHEHUH.

[0030] KanuduuupoBaHHBIN CIIEUATNCT OLEHHUT, YTO HEKOTOPBIE coenuHeHus Gpopmybl I
MOTyT COZAepkaTb OJWH WJIM HECKOJbKO XHpalbHbIX LIEHTPOB M, CJEIOBATEIbHO,
CYLIECTBOBATh B IBYX WM OoJyiee CTEpEON3OMeEpHBIX (popmax. ParieMaTsl JaHHBIX H30MEPOB,
OTHENbHBIE H30MEpPbl M CMeCH, OOOralleHHble OJHUM SHAHTHOMEPOM, a TaKKe
AuacTepeoMephl, KOrja CyIIeCTBYeT JBa XHUPaJbHBIX LEHTpa, M CMECH, 4YaCTUYHO
o0orameHHble KOHKPETHBIMH THACTEPEOMEPAMH, BXOAAT B 0OBEM HACTOSILIETO H300PETEHMUS.
Hacrosimmee wu3o0pereHne BKIIOYAET BCE OTAEIbHBIE CTEPEOM3OMEPHl  (Harpumep,
SHAHTUOMEPBI), paleMHYECKHEe CMECH WM YaCTHYHO pPa3/elieHHble CMECH COeIWHEHHH

¢dopmysl I 1, rae 3TO yMECTHO, HX OTAENbHBIE TAYTOMEPHbIE (POPMBL
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[0031] Coenunenus popmynel I MOryT BKJIIOUATh OCHOBHOH LIEHTP M COOTBETCTBYIOLIHE
KHCJIOTHO-aJAUTUBHBIE COJIH, OOpPa3yIOLIMecs] 3 KUCIOT, KOTOpble 00pa3yl0T HETOKCHUUHbBIE
conu. Ilpumepbl coneil HEOPraHMYECKUX KHCJIOT BKJIOYAKOT T'MAPOXJIOPHA, THAPOOPOMHMI,
ruaporonun, Xxjopua, Opomup, Hommp, cynbdar, Oucyibdar, HuTpaT, ¢ochar wu
ruapogocdar. [Ipumepsl coneit OpraHMYecKUX KUCJIOT BKIFOUAIOT alleTaTHbIE, yMapaTHbIe,
naMoaTHbIE, aclapTaTHbIe, Oe3usaTHbie, KapOOHATHBIE, OMKapOOHATHBIE, KaM3WIaTHbIE, D 1
L-nakratabie, D u L-tapTpaTHble, 33unaTHble, Me3WJIAaTHbIE, MaJOHATHBIE, OPOTATHBIE,
TJIIOLIENITATHBIE, METWICYJb(aTHbIE, CTeapaTHble, T[JIOKYPOHATHbIE, 2-HANCHIIATHBIE,
TO3WJIATHBIE, THOOEH3aTHble, HUKOTHHATHbIE, H30THOHATHBIC, MAaJaTHbIe, MaJieaTHbIE,
LUTpATHbIE, TJIOKOHATHBIE, CYKLHHATHbIE, caxapaTHble, OEH30aTHble, J3WUJIATHbIE U
namoatHeie cou. OTHOCUTENbHO 0030pa mpueMIIeMbIX coliel, cmoTpute Berge, Stephen M.,
et al. “Pharmaceutical salts.” J. Pharm. Sci. Vol. 66, No. 1 (1977): 1-19, and Paulekuhn, G.
Steften, ef al. “Trends in Active Pharmaceutical Ingredient Salt Selection based on Analysis
of the Orange Book Database.” J. Med. Chem. Vol. 50, No. 26 (2007): 6665-6672.

[0032] TexHuueckue U HayuyHble TEPMUHBI, UCIIOJIb3YEMBIE B HACTOSIIEM AOKYMEHTE UMEIOT
3HaYeHHe, OO0INe MOHATHOE KBATM(ULIMPOBAHHOMY CHENMAJIUCTy B IaHHOH obmacth, K
KOTOPOMY OTHOCHTCS TPEACTaBICHHOE H300peTeHHe, €ClIu He OompeneieHo uHoe. B
HACTOSIIIEM JIOKYMEHTE JeJIaeTCsl CChbUIKA Ha pa3jM4YHble METONOJIOTMH M MaTepHallbl,
U3BECTHbIE CHeLManucTaM B JaHHOW obOmactu. CranpmapTHass crpaBouHas padora,
u3jararomasi odue npuHUMIbI Gapmakosoruu, Bkiouyaer Hardman, Joel Griffith, et al.
Goodman & Gilman's The Pharmacological Basis of Therapeutics. New York: McGraw-Hill
Professional, 2001. HMcxonmHble BelleCTBa M pPEAreHTbl, HCIOJb3yeMble ISl TOJYYEHUS
IaHHBIX COENMHEHUH, KaK MPaBUJIO, JOCTYIMHBI JIHOO Y KOMMEPYECKUX MOCTABIIMKOB, TAKHX
kak Sigma-Aldrich (St. Louis, MO), nubo mnonydaroT crnoco0amMu, HW3BECTHBIMU
CreLuaaicTaM B JaHHOH O0OJacTH, COIJIACHO MpOLEAypaM, H3JIOKEHHBIM B CCHLIKAX.
Marepuanbl, peareHTbl W APYroe, Ha KOTOpPbIE CChUIAIOTCS B CIEAYIOLIEM OMHCAHUU U
npuMepax, MOTYT ObITb MOJYYEHbl U3 KOMMEPUYECKHX HUCTOYHHMKOB, €CJIM HE YKa3aHO HHOE.
Obmue mponenypbl CHHTe3a ObUTM ONMUCAHBI B TpakTaTax, Takux kak Louis F. Fieser and

Mary Fieser, Reagents for Organic Synthesis. v. 1-23, New York: Wiley 1967-2006 ed.

(trakoxx pmoctynmHuUil uepe3 BeO-caliT the Wiley InterScience®), LaRock, Richard C,

Comprehensive Organic Transformations: A Guide to Functional Group Preparations. New

York: Wiley-VCH, 1999; B. Trost and 1. Fleming, eds. Comprehensive Organic Synthesis. v.

1-9, Oxford: Pergamon 1991; A. R. Katritzky and C. W. Rees, eds. Comprehensive

Heterocyclic Chemistry. Oxford: Pergamon 1984; A. R. Katritzky Ta C. W. Rees, eds.
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Comprehensive Heterocyclic Chemistry II. Oxford: Pergamon 1996; Ta Paquette, Leo A, ed.

Organic Reactions. v. 1-40, New York: Wiley & Sons 1991; u OyayT 3HaKOMbI

CTEeLMAINCTaM B JAHHOM 00JacTu.

[0033] Tepmun "ankun" BKJIIOYAET paguKajbl C JUHEHHBIMU WM PAa3BETBIECHHBIMH LETISIMU
U3 aToMOB yriepoaa. Hekoropsle ankuibHble (parMeHTbl ObUIM COKpAILEHbI, HAapUMep,
metun (“Me”), atun (“Et”), mporun (“Pr”) u Oytun (“Bu”), u JONOIHHUTENbHbBIE COKPALIEHUS
UCTIONB3YEOTCSI IJIs1 OOO3HAYEHHUST KOHKPETHBIX H30MEPOB COEAMHEHUH, HanpuMep, |- mpomui
win H-iponin (“n-Pr”), 2-npornun win uzonponuia (“7-Pr”), 1-0ytun wmm H-Oytun (“n-Bu”),
2-meTwi-1-porun wim u300yTun (“i-Bu), 1-merunmponun wiu Brop-Oyrun (“s-Bu”), 1,1-
IUMETHIITII Wik mpem-0ytuin (“7-Bu”) u mogoOHbie. CoKpalieHus: HHOTAAa UCIONb3YIOTCS B
COYETAaHUH C 3JIEMEHTaPHBIMU COKPAIIEHUSIMH W XUMHUYECKUMH CTPYKTYPaMH, HaIpHMEp
metaHon (MeOH) wnu stanon (EtOH). B HekoTOpbIX BapuaHTaX OCYILIECTBICHUS AJIKII
npeacrasisier cobori C1-10 ankun. B HEKOTOPHIX BapuaHTaX OCYLIECTBICHUS AJIKHI
npexacrasisiet coboit C1-6 ankwm

[0034] lomonHuTENbHBIE COKpALIEHMs], UCIIONb3yeMbIe MO BCel 3asBKE, MOTYT BKJIIOUATh,
Hanpumep, 6ensun (“Bn”), penun (“Ph”), auerar (“Ac”) u me3unar (“Ms”).

[0035] Tepmur "BOC", nim "boc", unu "Boc" o3Hadaer Tper-OyTHIOKCHKAPOOHUIIBHYIO
3aLIUTHYIO TPYIILY.

[0036] Tepmunbl "ankeHun" u "agkuHUI" TAKKe BKIIOYAKOT paguKaybl C JUHEHHBIMU WU
Pa3BETBIEHHBIMH LIETISIMU U3 aTOMOB yIJIepoa.

[0037] Tepmun "ankokcu", UCHOIb3yEMbIH B HACTOSIIEM JOKYMEHTE, O3Ha4aeT aJKUJIbHbINA
3aMeCTUTeNb, NMPUCOEIVHEHHBIH uepe3 aroM kucjaopona. Heorpanuumsaroimue mnpumepsl
BKJIFOYAIOT METOKCH, STOKCH, IIPOTIOKCH, OYTOKCH, MEHTOKCH M T€KCHIIOKCH.

[0038] TepmuH "OUUMKIUYECKHI", HCMOJIB3yeMbIi B HACTOSIIEM JIOKYMEHTE, O3HA4aeT
OMLIMKIIMYECKYI0, OAHOBAJICHTHYIO YIJIEBOIOPOIHYIO TPYIITY, COCTOSIIIYIO M3 OT INECTH A0
JEeCATH aTOMOB YIJIEPOAA, B KOTOPOHM J1Ba KOJNbLA SIBJSIFOTCS AHEIHMPOBAHHBIMHU, CITHPO-
AHEJTMPOBAHHBIMH HJIM OOPa3yIOT MOCTHKOBYK CTPYKTypy. Ilpm wucmnonb3oBaHuM st
MOIU(HUKALMN TeTEPOLHKIIA WIIH TeTepoapuia, OULUKIIIMYECKas TPYIIa MOKET COEPIKaTh OT
OJTHOTO 10 YETHIPEX I'€TEPOaTOMOB, BEIOPAHHBIX M3 TPYIIIBI, COCTOSAIIEH U3 a30Ta, KUCIOPOna
U CEpPBL.

[0039] TepmuH "umknoankuia", HCHOJB3YEMbIH B HACTOSIIEM JOKYMEHTE, O3Ha4daeT
LUKINYECKYI0, OIHOBAJICHTHYK  yIyIeBOHOponHyro rpymmy  dopmynsr  -C,H(2p-1),
COZEep KALIYI0 IO MEHbILIEH Mepe Tpu aroma yriepona. HeorpanudmBaromue npuMepsl

BKJIFOYAOT NUKJIOIMIPOIINII, I_[I/IKJ'IO6YTI/I.]'I, HMUKJIONCHTHUJI U HUKJIOTCKCHJI.
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[0040] Tepmun "apwi", UCHONB3YEMbIH B HACTOSIIIEM IOKYMEHTEe, O3Ha4daeT (peHwms1 wim
HaTaneHnI.

[0041] Tepmunsl "rerepouuka" U "reTepoOLUKINYECKUI" O3HA4YaeT OT 4eThIpeX IO CeMU
YJIEHHbIE HACBIIIIEHHBIE UM YaCTHYHO HEHACBILIEHHbIE KOJIbIIA, COlepsKaIue OANH, ABa WU
TPU rerepoaTroMa, BeIOpaHHbIX u3 rpymmel, coctosmed u3 O, N, S, S(=0) u S(=0),. B
HEKOTOPBIX CIyYasix TaHHbIE TEPMHHbBI MOTYT ObITh KOHKPETHO JOTIOJIHUTEIBHO OrPaHHYEHBbI,
HarpuMmep, "OT MATU A0 MIECTH-YJIEHHOTO TreTepOHUKIINIA", BKIIIOYAIOIIErO TOJbKO TSTH H
IIECTU-YWIEHHBIE KOJIBIIA.

[0042] Tepmun '"rerepoapuin" o3HauaeT OT ISTH O IIECTH-YJIEHHOTO apoOMaTHYeCKOIo
KOJIbLIA, CONEp’KAIlUX OJMH, ABA, TPU WM YEThIPE IeTepoaTOMa, BBIOPAHHBIE M3 TPYIIIHL,
cocrositneit 3 O, N u S. B HEKOTOPBIX Ciydasx, JaHHBIE TEPMUHBI MOTYT OBITh KOHKPETHO
JOTIOJTHUTEIBPHO OTPAHUYEHBI, HAPUMEP, OT MATH 10 MIECTU-YWICHHOTO T€TEPOLMKIIIIIA, TTPH
5TOM TeTepoapui COAEPXKUT OAMH WM JiBa rerepoaroma asora. Kak Xopoumo H3BECTHO,
CHeLMAINCTaM B JaHHOH 00JacTH, reTepoapuiibHbE KOJbIIAa HOCAT MEHEe apOMaTUYeCKHH
XapakTep, YeM HUX IMOJHOCTBIO YIIIepOIHbIE IPOTUBOMOIOKHbBIE YacTH. Takum oOpas3oM, s
eneil N300peTeH sl reTepoapIIIbHast TPYIIa J0JIKHA UMETh TOJIBKO ONPENETICHHYIO CTENEeHb
apoOMaTU4ecKoro xapakrepa. Takas rerepoapuibHas TpyIna MOXKET ObITh NMPUCOEAMHEHA
yepe3 KONbLIEBON aTOM YIrjepojia WM, KOIAa pas3pellaeT BaJeHTHOCTb, Yepe3 KOJIbLEBOU
aTOM a30Ta.

[0043] TepmuH "rajoreH", UCNOIB3YEMBIii B HACTOSIIIEM TOKYMEHTe, KacaeTcs GTopa, XJiopa,
Opoma wnu #ona.

[0044] Cssi3b, u300paskeHHAas K KOJBIEBOW cucreMe (B OTJIMYME OT COEIUHEHHOI'O B

OTIEJIbHOW BEPILINHE), YKA3bIBAET HA TO, YTO CBSA3b MOXKET OBITh MPUCOEAMHEHA K JTIOO0OMY M3

COOTBETCTBYIOIUX AaTOMOB KOJiblla. BOJHHUCTAs JUHUS (%) 4yepe3 CBsI3b YKa3bIBaeT Ha
TOYKY MOJICOSTUHEHUSI.

[0045] Tepmunsbl "neunts" win "nedeHue" KacatOTCs TEPANIEBTUYECKHUX, MPOPUTAKTUIECKIX,
NMAJUTHATUBHBIX WM TPEAYNPEeNUuTeIbHBIX Mep. blaronpusiTHpie WU KeJlaeMble
KJIMHUYECKHE Pe3yJIbTAThl BKIIFOYAIOT, HO HE OTPAHUYUBAIOTCS MU, O0JIerdeHHe CUMITTOMOB,
yMeHbIlIeHne creneHu 3aboneBaHus, CTaOMIM3UpPOBaHHOE (T.e. He YXYIIIAoIIeecs)
COCTOsIHME 3a00NeBaHMs, 3aACPKKy WM 3aMeMJieHHe MpPOTrpecCUpOBaHMs 3a00JeBaHus,
oOyerueHne WM OCIa0JNIEHUE COCTOSHHUS 3a00JNEeBaHUS, M PEMHUCCHUI0 (YaCTHUHYIO WU
TIOJIHYI0), KOTOpbIE MOTYT TPOSIBIISITBCSl WJIM HE MOTYT TPOSIBISATHCS. "JleueHue" moxer

TAKKE€ O3HA4YaThb MNPOAJICHUE BbDKHUBAHUA IO CPABHCHUIO C OXKHUIACMBIM BbDKHMBAHUEM, €CJIU
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He noJstyyaeTcs jgedeHue. K Hy K aarmuMcs B JIeUeHUN OTHOCATCS T€, Y KOTO YK€ €CTh TaKkoe
COCTOSIHUE I PACCTPOMCTBO, & TAKXKE Te, KTO MOABEPKEH 3a00JI€BAHUIO UITH PACCTPOHCTBY,
WJIH T€, Y KOTOPBIX COCTOSIHUE WJIM PACCTPONCTBO CIEAYET NPeAypennTh.

[0046] Dpa3el "repanmeBrTuuecku d¢dexkTHBHOE KonmuuecTBo' win  ">ddexkTuBHOE
KOJINYECTBO" O03HAYAIOT KOJUYECTBO COEIMHEHMs, ONHCAHHOTO B HACTOSIIEM AOKYMEHTE,
KOTOpOE TIPH BBEIEHHH MIIEKOIUTAIOIIEMY, TPEOYIOIIeMy TaKOro JIEYEHUs], JOCTATOYHO IS
(1) 7nedeHWsT WM TPEOYNPEXKACHUS KOHKPETHOro 3a00JieBaHUs, COCTOSIHHSI — HIIU
paccrpoiictBa, (ii) ocnmabieHue, oOJierdeHHE WM YCTPAHEHUE OJHOTO WJIH HECKOJbKUX
CUMIITOMOB KOHKPETHOTO 3a00JIeBaHUs, COCTOSIHUS WMJHM paccTpoiicTBa, wimm  (iil)
NpeAynpexIeHNe WU 33epKKa BO3HUKHOBEHUS OIHOTO WM HECKOJIBKHX CHMIITOMOB
KOHKPETHOTO 3a00JIeBaHMs, COCTOSIHUS WJIM PACCTPOHCTBA, OMHMCAHHBIX B HACTOSIIEM
nokymenTte. KonmnuecTBo coemuHeHus, KOTopoe OyIeT COOTBETCTBOBATh TAKOMY KOJIMUYECTBY,
Oyzmer BapbUPOBATHCS B 3aBHCUMOCTH OT TakuX (PaKTOPOB, KaK KOHKPETHOE COCIUHEHHE,
COCTOsIHME  3a0ONeBaHMs W €ro  TSDKeCTb, WASHTUYHOCTb  (Hampumep,  Macca)
MJIEKOIIUTAIOLIETO, HY)KAAIOIIErocsi B JICUEHUH, HO, TEM He MEHee, MOXKET ObITh OOBIYHBIM
MIOPSIZIKOM OIpezieNieHa KBATM(UIIMPOBAHHBIM CIIELIUAIMCTOM B JTAHHOW O0JNACTH.

[0047] Tepmunbl "pak" u "BuAbl paka" OTHOCATCS WM ONMCBHIBAIOT (PU3UOJOTHUECKOE
COCTOSIHHE MIIEKOIHUTAIOLINX, KOTOPOE, KaK IMPaBHJIO, XapaKTEPU3yeTCs] aHOMAJbHBIM HIIU
HEPEryJIMPYEMBbIM POCTOM KJIETOK. "OmyXxosjp" BKJIIOUAET OJHY HJIM HECKOJIBKO PaKOBBIX
kjeTok. IIpumepsl paka BKIJIIOYAIOT, HO HE OTPaHMYUBAIOTCS MMH, KapLUHOMY, JHUMGOMY,
OmacToMy, CapkoMy M JIGHKEMHIO WM 3JI0KA4eCTBEHHble JTHM(pOHIHbIE Omyxonu. bonee
KOHKpPETHbIE MpPUMEPbl TAaKUX BUIOB paka BKJIOYAIOT IUIOCKOKJIETOUHBIH pak (Hampumep,
SMUTEHANBHBIA TUIOCKOKJIETOYHBIA paK), PaK JIETKOrO, BKJIOYAs MEJKOKJIETOUHBIA pak
JIETKOro, HeMenkokyieTouynblii pak Jjerkoro ("NSCLC"), ageHOKapuUMHOMY JIETKOTO U
IUIOCKOKJIETOYHYEO KAapLUHOMY paka, paK OpIOIIMHBL, paK JKeNy[aKa, BKJIIOUAs pak
JKEJyJOYHO-KUIIEYHOTO TPAKTA, PaK MOKETYyIOYHOH JKeye3bl, TIH00JacTOMY, paK IMIeHKH
MaTKH, paKk SUYHUKOB, PaK MEUEHHW, PaK MOYEBOrO Iy3bIps, IeNaToMy, PaK MOJOYHOH
JKEJIe3bl, PAaK TOJCTOM KHINKHM, PAaK MNPSMOW KUIIKHM, PaK TOJCTOM M NPSIMOM KHILIKH,
KapUUHOMY 3HIOMETPHUS WJIM MATKH, KapLUUHOMY CIIIOHHBIX JKeJie3, paKk TIOYeK WU
pPEeHAJBHBIN paK, pak MpPEIACTATENIbHOW JKeNe3bl, PaK BYJbBBI, PaK IIUTOBHIHOW >KEJe3bl,
KapUMHOMY TNI€UeHH, aHAJIbHYI0O KapUUHOMY, KApLUUHOMY II€HHCA, paK KOXH, BKIIFOYAS
MEJaHOMY, a TAK)K€ PaK TOJIOBBI U LIEH.

[0048] Dpasza "dapmameBTHUECKH NpPUEMIIEMBIH" yKa3blBa€T Ha TO, YTO BELIECTBO HIIU

KOMITIO3 UM COBMECTHUMA XHUMHYCCKH W/ UIu TOKCHKOJOTHUYCCKH, C ApyrumMu
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UHTPEIUEHTAMH, COIEPIKAIlUMUCS B Tpemnapare, W/WiId ¢ MIEKONHUTAIOIINUM, KOTOPOE MMH
JIEUNUTCS.

[0049] dpa3a "dapmareBTHUECKH NpuemiieMas CcOib", HCIONb3yeMas B HACTOSIIEM
IOKYMEHTe, Kacaercs (papMaleBTHYECKH MPUEMIIEMbIX OPTaHHMYECKUX WM HEOPraHUYECKHX
COJIell COeAMHEHMNs], OMMMCAHHOIO B HACTOSIIIEM JOKYMEHTE.

[0050] Coenunenust, ONMCaHHbIE B HACTOSILIEM JAOKYMEHTE, TaKKe BKJIIOYAIOT JAPYTHE COJU
TAKUX COEAMHEHHH, KOTOpble He 00s3aTeNbHO SBISIOTCA (PapMaLeBTUYECKU MPHEMJIEMbIMU
COJSIMHM, U KOTOpPbIE MOTYT OBITh TPUEMIIEMBIMU KaK MPOMEKYTOYHbIC COCTUHEHUS MIJIs
TIOJIy4EHHUST W/WJIH OYMCTKU COENWHEHHI, OMUCAHHBIX B HACTOSIIEM JOKYMEHTE W/WJIH IS
paszeneHusl 3HAaHTUOMEPOB COEAMHEHM, OMMCAHHBIX B HACTOSIIEM JOKYMEHTE.

[0051] Tepmun "mnekonuraromiee" 03HAYAET TEILIOKPOBHOE KMBOTHOE, KOTOPOE UMEET WJTU
HAXOJUTCS B IPYIIE PUCKA Pa3BUTHA 3a00I€BaHUs, OMMMCAHHOTO B HACTOSIIEM HOKYMEHTE U
BKJIFOYAET, HO HE OrPAaHMYMBAETCS 3TUM, MOPCKHX CBHHOK, COOaK, KOIUEK, KPbIC, MBILIEH,
XOMSIKOB U IPUMATOB, BKJIIOUAs JIIOJIEH.

[0052] MHITUBUTOPLI SHP2

[0053] IlpenyCMOTpEHHBIMU B HACTOSILIEM JAOKYMEHTE SIBJSIIOTCS COEOUHEHUS M HUX
dapmarieBTHUECKHE NpenapaThl, MOTEHIHAIbHO INpUEMJIeMble B JIEYeHUH 3a00JIeBaHUH,
COCTOSIHUH W/UIM pacCTpOiCcTB, MoayupoBaHHbIX SHP2.

[0054] HacTosiiuee m3o0peTeHHEe OTHOCHTCS K HOBOMY KJIACCY TPHUA3MHOBBIX COEIUHEHUH.
H3o0pereHne Takke OTHOCHUTCS K IperaparaM M3 TaKUX COEAMHEHUH M MPOMEKYTOYHBIX
COEIMHEHHH, MCMONb3YyEMBbIX B Ipernaparax, KOMIIO3ULUAX, COAEPXKALIUX COCAUHEHMs, U
NPUMEHEHHI0 COEUHEHUI, KOTOpPOe BKIIIOYAET JIEYeHHE THIeprIpoNnu(epaTuBHbIX U
HEOIUTACTHYECKUX 3a00JIeBaHUH, TAKUX KaK PaK.

[0055] OnuH BapuaHT OCYIIECTBIIEHUS TIPEAIONaraeT coequuerus: popmyJsl I:

Rl N R3
| N
_N
7 N
|
R2
|

WIN X CTEPEOH30MEp, TayTOMEp UM (PapMaLeBTHUECKH IPUEMIIEMast COJIb, B KOTOPBIX:
L; BeiOpan u3 npocroii ¢esizy, S, CH,, O, NH u Se;
1 .
R’ BbIOpaH U3 BOJOPOaA U METHIIA;
2
R® sBnsercs BbiOpanHbIM 3 (a) ¢enmna, (b) S5-6-uneHHOro rerepoapmia, NpPU STOM

reTepoapmil COAEPKUT OT OJHOrO O YEThIpeX TIeTepOaTOMOB, BBIOPAHHBIX M3 TPYIIIHL
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COCTOSIIIEH M3 a30Ta, KHUCIOPOJAa W CEpbl, MPH STOM OAHMH IeTepoaToM a30Ta MOXKET ObITh
3aMeIleH KHUCIOpoAoM ¢ obOpasoBanueM okcuaa, (¢) 8-10 ujmeHHOro OWIMKIMYECKOro
nuknoankuia, (d) 10 unennoro OGunukindeckoro apuna, (€) 9-10 uneHHOro OUIMKINIECKOrO
reTepoLrKia, TPU 3TOM TIETEPOLMKI COAEPKUT OT OJHOTO N0 TPeX TIeTepOaTOMOB,
BBIOPAHHBIX W3 TPYIIIBL, COCTOSINEH u3 a3ora, kuciopoma u cepbl, u (f) 9-10 unenHoro
OMLIMKIIMYECKOTO TeTepOapmiia, PU STOM OULIUKIMYECKHI TeTepOoapil COAEPIKUT OT OJHOTO
10 TPEX reTepoaToOMOB, BHIOPAHHBIX M3 TPYIIIBI, COCTOSINEH U3 a30Ta, KUCIOPOAa U CEPBI, B
KOTOpBbIX (eHWs, rerepoapus, OWLMKJINYECKUN UUKJIOATKWI, OWIUKIUYECKUI apui,
OWIMKJIMYECKUH TeTEepPOLUKI W OWULMKINYECKUH TreTepoapuil SIBJISIFOTCS HEeo0s3aTeIbHO
3aMEIIEeHHbIMA OJTHOW WJIM HECKOJIbKMMHU TPYIINAMH, BHIOPAHHBIMH W3 TPYIIIbI, COCTOSIIEH
U3 rajioreHa, 1uaHo, okco, C,-C; ajkuia, HeoOs3aTebHO 3aMeIeHHOro oT 1 1o 3 rpynmnamu,
BbiOpaHHbiMu u3 ranoreHa, mwaHo u OH, C;-C¢ unwmkmoankwmna, C,-C; anmkokcw,
HeoOs3aTeIbHO 3aMeIeHHOTo oT 1 10 3 rpynmamu, BRIOpaHHBIMU U3 rajorena, uuaHo u OH,
NHR? u or 3 10 6 4YJIE€HHOrO TreTepOLHMKNIa, HEOOA3aTENbHO 3aMEIeHHOro or 1 mo 3
rpynmnaMu, BEIOpaHHBIMU U3 Tajioreda, uaHo u OH, mpu 3TOM reTepoLrKI COAEP>KUT OIHH
WJIH JIBA T€TEPOaTOMa, BEIOPaHHBIE U3 a30Ta, KHCIOPOIA U CEephI;

R’ siBjsteTCs BEIGPAHHBIM U3 IPYIIIBI, COCTOSIIEH 13!

‘R°RN

X" npencrasmser cooit CR’ mu O,

X" npencrasmsier coboit CH, mmm O, mpu 5ToM TOmeko oamH m3 X'© um X'' Moxker
npeacTaBysTh codoii O,

R* 1 R’ HezaBucumo BbiGpanbl u3 Bogopona u C1-Cs ankmna;

R® sBusercs BbIOpaHHBIM M3 Ipymmel cocrosmeil u3 Bomopoma, OH u C;-C; ankma,
HeoOs13aTenpHO 3amereHHoro OH rpynmoi, mmu

R® u R’ BmecTe ¢ aTomoM, K KOTOPOMY OHH NPHCOEIUHEHbBI, 00Pa3yIOT O YICHHBIA apwil WK
5-6-uneHHBIN TreTepoapui, INPU 3TOM TIeTepoapwusl COAEpPKUT 1 uam 2 rerepoaroma,
BbIOpaHHBIE W3 a30Ta, KHUCJIOPOAA M CEPbl, MPH 3TOM apwil U TeTePOaApPHIl SIBIISIOTCS

HEeOoOs13aTeNbHBIMU.  O0sI3aTENIPHO 3aMEIIeHHbIMA | win 2 rpynnamu, BbIOPaHHBIMH W3
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IPYNIBI, COCTOALIEH U3 rajorexa, nuaHo, Ci-Cz ankuna u C;-C; ankokcy,

R’ u R® npexcrasisor coboit Bonopox, Him

R’ u R® Bmecte ¢ atomom, K KOTOPOMY OHM TPUCOEAMHEHBI, 00Pa3yIOT STHIIOBBI MOCTHUK
TakuM o6pasom, uto R’ mpencrasisier coboii a3a0MIMKINIECKOe KOMBLIO;

R” npeacTaBJsieT OO0 BOOOPOA UK AeHTepuli;

X mpenacTaBisieT codoit 1 umm 2,

y npeacTasisieT coboii 0 wiu 1; u

R? npencrasisier coboit Bogopon wiu C;-C, ankui, HeoOs3aTeapbHO 3aMelieHHbId oT 1 1o 3
rpymnmnamu, BeiOpanHeiMU 13 OH, MeTOKCH, rajloreHa u [HaHo.

[0056] B KOHKpPETHOM BapHaHTE OCYIIECTBIICHUS MPENyCMOTPEHbI coeanHeHus1 popmyel 1,
WIN UX CTEPEOU30MEp, TayTOMEp WK (hapMaLeBTHUECKH IPUEMIIEMast COJIb, B KOTOPBIX:

L, siBistercst BBIOpaHHBIM U3 mipocToit ¢esizy, S, CH,, O, NH u Se;

R' siBIsteTCS BEIOPAHHBIM H3 BOZOPOIA ¥ METHIIA;

R” sBnsiercss BoIOpaHHBIM 3 (a) (eHIIa, HEOOI3ATENHHO 3aMEIEHHOTO OMHUM HIIH JBYMs
aromamu rajoresa;, (b) 5-6-4J€HHOrO rerepoapmiia, MPHU 3TOM TE€TEPOAPUI COAEPHKHUT OT
OJTHOTO 10 YETHIPEX I'€TEePOaTOMOB, BEIOPAHHBIX M3 IPYIIIBI, COCTOSINEH U3 a30Ta, KUCIOPOaa
U CEpBl, MPH 3TOM TeTEPOAPHII SIBJISETCS HEOOS3aTENbHO 3aMEIIEHHBIM OJHUM WJIHA ABYMS
3aMeCTHTEJISIMH, BbIOpaHHBIMU 13 rayiorena, C;-Cs ankuia, HeoOs3aTeNIbHO 3aMEeLIEHHOTO OT
1 no 3 aromos ranorena, C3-Cy nuknoankuna, C;-Cz ankokcu, NHR? u or 3 10 6 uneHHOro
reTepoLrKIIa, HeoOs3aTenpbHo 3ameteHHoro OH rpynmoi, mpu 3TOM reTepOLUKI COAEPIKUT
OOVH WJIM JBa TE€TepOaTOMBbl, BbIOpaHHBIE M3 a3ora U Kuciopopa, (c¢) 8-10 wumeHHOro
OWIMKJIMYECKOTO YaCTHYHO HEHachblleHHoro uukimoankwna, (d) 9-10 umeHHOrO
OMLIMKIIMUECKOTO YaCTHYHO HEHACHIIIIEHHOTO FeTePOLIUKIIA, TIPH 3TOM T'€TEPOLIMKI CONEPIKUT
OT OHOTO /IO TPeX IeTepOaTOMOB, BBIOPAHHBIX W3 a30Ta, KUCJIOPOAA U CEPbI, MPU ITOM
reTepPOLMKII HeoOs3aTeqbHO 3aMEelIeH OT OJHOrO IO TPeX TpPYyMIamMH, BbIOPAHHBIMU H3
rajjoreHa u Okco; (e) 9-10 wieHHOro OWUMKJIMYECKOTO TeTepoapwia, NpH 3TOM
OMLMKIIMYECKUI reTepoapuil COIEPXUT OT OAHOTO IO TPeX IeTepOaTOMOB, BBIOPAHHBIX W3
TPYIIIBI, COCTOSIIIEH M3 a30Ta, KUCJIOPOIA M CEPhl, MPH 3TOM OWLMKINYECKUN TeTepOapuil
SIBJIIETCS HEOOsI3aTENIbHO 3aMEIIeHHBIM OT 1 10 3 rpynmnaMu, BeIOpaHHBIME U3 rajoreHa u Ci-
C; ankuna;

R’ BRIGpaH U3 TPyIIIBL, COCTOSIEH U3
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X" npencrasmser co6oit CR’ mu O,

X" npencrasmsier coboit CH, mmm O, mpu 5ToM TOmbko oamH m3 X'°© um X'' Moxker
npeacTasisTh codoii O,

R* u R® HesaBucumoO BbIOpaHbI u3 Bopopoaa u C,-Cs ajkuna;

R® sBusercs BbIOpaHHBIM M3 Ipymmel cocrosmeil u3 Bomopoma, OH u C;-C; ankma,
HeoOs13aTenpHO 3amereHHoro OH-rpymnmoi, mmu

R® u R’ BmecTe ¢ aTomoM, K KOTOPOMY OHH NPHCOEIUHEHbBI, 00Pa3yIOT O YICHHBIA apyil WIN
5-6-uneHHBIN TreTepoapui, NpU 3TOM TreTepoapwsl CONEpPXKUT 1 uiam 2 rerepoaroma,
BbIOpaHHBIE W3 a30Ta, KHUCJIOPOAA M CEPbl, MPH 3TOM apwil M TETePOaApPHIl SIBISIOTCS
HeoOs13aTeNbHO 3aMELIeHHbIMH | WK 2 rpynnaMu, BBIOPAHHBIMU M3 TPYIIIIbL, COCTOSINEH M3
rajjorena, nuaHo, C,-Cs ankmna u C,-C; alKokcu;

R’ u R® npexcrasisor coGoit Bonopox, mim

R’ u R® Bmecte ¢ atomom, K KOTOPOMY OHHU IPHUCOEIUHEHBI, 00pa3yloT STUJIOBBIH MOCTUK,
TaKUM 00pa3oMm, 4To R’ npeacTaBsieT coOoi a3adULMKIMYECKOe KOO,

R” npeacTasJsieT OO0 BOAOPOA UK AeHTepUl;

X TIPEACTaBJIsIET CO00M 1 mu 2;

y npezactapisieT coboii 0 wiu 1; u

R?® npencrasnsier co6oit Bogopon unu C1-Cy ankun, HeoOsS3aTeNbHO 3aMeMEHHbIH oT 1 10 3
rpymm, BeiOparHbIx u3 OH u nraHo.

[0057] B kOHKpETHOM BapHaHTe OCYIIECTBIIEHUS MPEIYyCMOTpPeHbI coenrHenus Gopmysl 1,
WIN X CTEPEOH30MEp, TAyTOMED WK (hapMaLeBTHUECKH MPUEMIIEMAst COJIb, B KOTOPBIX:

L, BeiOpan u3 npocroii ¢esizy, S, CH,, O, u NH;

R' npencrassier coboit Bonopox;

R’ sBnsiercss BHIOpaHHEIM 3 (a) (eHIIa, HEOOI3ATENbHO 3aMEIEHHOTO OHUM HIIH JBYMs
aromamu rayoresa; (b) 5-6-uneHHOro rerepoapuia, IpU 3TOM IeTepoapuil COAEPIKUT OIUH
reTepoaToM a30Ta, MPU 3TOM IeTePOAPHII SBISIETCS] HEO00s3aTeNIbHO 3aMEIIIeHHBIM OTHUM WJIN

IBYMSl 3aMECTHTESIMU, BbIOpaHHBIMH U3 ranoreHa, C;-C; ankuna, HeoOs3aTeNbHO
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3amemenHoro ot 1 no 3 atomos ranorena, Cs; uuknoankuna, C;-Cs; anxokcu, NHR? u 6
YJIEHHOTO TeTepOIMKIIa, HeoOs3aTenbHo 3amenieHHoro OH rpynmoii, nmpu 3TOM reTeponmki
COINEpKUT ONWH WM JIBA TeTepoaToMa, BBIOPAHHBIX W3 a3ora W Kuciopoma, (c) 8-10
YJIEHHOTO OWIMKIMYECKOr0 YaCTUYHO HEHACHILEHHOro nukjoankmna, (d) 9 wuneHHOro
OMLIMKJINYECKOTO YaCTHYHO HEHACBIIIEHHOTO TeTePOLMKIIA, IPU STOM Te€TEPOLHKI CONEPIKUT
ABa WJIN TPH IeTepoaToMa a3oTa, IIPHU 3TOM IeTePOLUKI HeoOs3aTeNbHO 3aMelIleH OT OJHOM
10 TpeX TpyIMIaMu, BBIOPAaHHBIMHU M3 TajoreHa u okco; u (€) 9-10 4ieHHOro OMLUKIIYECKOro
rerepoapwia, NPU 5TOM OHIMKINYECKUH TeTepoapuyl COIAEPKHUT OT OIHOTO JIO Tpex
reTepoaToMOB, BBIOPAHHBIX W3 TPYIIIBI, COCTOSINEH M3 a30Ta, KUCIOPOAa U CEPbl, MIPH 3TOM
OMLIMKIIMYECKUI TeTepoapuil SIBISIETCS HEeOoOS3aTeNIbHO 3aMEIleHHBIM OJIHOW TPYIIION,
BbIOpaHHOU U3 ranoreHa u C;-Cs ankuia;

R’ BRIGpaH 13 rPymIEL, COCTOSIEH U3

X" npencrasmser co6oit CR” wm O,

X" npencrasusier coboit CH, mmu O, mpu 31oM Tonbko omuH m3 X' u X' moxer
npencTaBisTh coboit O;

R* u R’ HesaBucuMo BBIOpAHBI U3 BOJOPOJA M METUJIA;

R® npencrasisier coGoii MeTHI, MK

R® u R’ BmecTe ¢ aTomoM, K KOTOPOMY OHH MPHCOEIUHEHbBI, 00Pa3yIOT O YICHHBIA apyil WIN
5-6-uneHHBIN TreTepoapui, INpPU 3TOM TIeTepoapusl COAepkUT 1 wmnm 2 rerepoaroma,
BbIOpPaHHBIEC M3 a30Ta U CEPbI, IPU STOM apWJI U reTepoapuil HeoOsS3aTeNIbHO 3aMeIeHbIMU |
WIK 2 TPyNmamu, BBIOPAaHHBIMH M3 TPYIIIBL, COCTOSIIEH W3 rajioreHa, METHJIA, METOKCH U
L[UaHO;

R’ u R® npexcrasisor coGoit Bonopox, mim

R’ u R® Bmecre ¢ atomom, x KOTOPOMY OHH IMPHCOETUHEHBI, 00pa3yloT STHUIIOBBIH MOCTHK,
TakuM obpasom, uto R’ mpencrasisier coboit a3a6HUMKINIECKOe KOMBLIO;

R” MPEICTaBIIsIET COOOM BOAOPO WIIH ASHTEPHii,

X TIpeacTaBisieT codoit 1 wu 2; u
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R* mpencrasnsier coboii Bomopon umu Ci-C,4 ankun, HeoOS3aTeNbHO 3aMELIEHHBIA OIHOM
rpymnmnoii, BeiOpanHoi n3 OH u nunano.

[0058] B KOHKpPETHOM BapHaHTE OCYILECTBJIECHUS NMPEAYCMOTPEHbI COeANHEHUs popmysl I,
WM UX CTEPEOH30MED, TayTOMep WK (papMarieBTHUECKH MTPHeMIIeMasi COJIb, B KOTOPBIX:

L, siBnsiercst BbIOpaHHbIM U3 nipocToii ¢Bsizy, S, CHy, O unu NH;

R BbIOpaH U3 BOOOPOIA U METHJIA;

R? siBisieTcs: BbIOpAHHBIM U3 (DEHMIIA, S5-6-4JIEHHOTO TeTepoapHiia, NP 3TOM TeTepOapHII
COZIEP’KUT OT OJHOrO JIO YEThIPEX TeTePOAaTOMOB, BBIOPAHHBIX W3 TPYIIbI, COCTOSIIENH U3
a3oTa, kuciopoma u cepbl, 10-unmeHHOro OunukiIndyeckoro apwiaa U 9-10-uieHHOTO
OUIMKJIMYECKOTO TeTepOapuia, STOM OULIMKINYECKUH TeTepoapil COAEPKUT OT OAHOTO 0
TPEX reTepoaTOMOB, BEIOPAHHBIX M3 TPYIIIbI, COCTOSIIEH U3 a30Ta, KUCIOPOAA U CEPHI,

B KOTOPBIX (EHMJ, TeTepoapm, OMUMKIMUECKHH apuial W OWLUKIMYECKHH TeTepoaprll
SIBJISTFOTCSI HEOOSI3aTEIbHO 3aMEIIEHHBIMU OJTHOM MJTH HECKOJIBKUMH TPYIIIAaMU, BEIOPAHHBIMU
U3 TPYMIbL, cocTosmel u3 ranorena, nuaHo, Ci-C; anmkuna, HeOOS3aTENIbHO 3aMEIEHHOTO
raoreHom, muano wi OH, -O(C,-C; ankuiom), HeoOs3aTENIbHO 3aMEeIeHHBIM TaJIOTEHOM,
mmano win OH, NHR?, u oT 3 10 6-4/leHHBIM TeTePOLUKIIOM, HEOOA3aTENBHO 3aMEIEHHBIM
rajjoreHoM, nuano win OH, mpu 3TOM reTepoLUKIl COASPKUT OIUH WJIH JIBa T€TEPOATOMA,
BBIOPAHHBIX U3 a30Ta, KUCJIOPOAA U CEPHI,

R’ siBIsteTCs BRIGPAHHBIM U3 IPYIIIbI, COCTOSIIEH 13!

4R5RN RS

X" npencrasnser coboit CR’ mwmm O;

R* u R’ HesaBucumo BBIOpaHBI U3 BOIOPOZIA M METHIIA,

R® siBsteTcs BEIGpAHHBIM U3 IPYIIIBL, COCTOSIIEH 13 Bogopona, meruna, OH u CH,OH;

R’ u R® npexcrasisor coGoit Bonopox, mim

R’ u R® Bmecte ¢ atomom, x KOTOPOMY OHH IMPHCOETUHEHBI, 00pa3yloT STHUIIOBBIH MOCTHK,
TakuM obpasom, uto R’ mpencrasiser coboit a3a6MUMKINIECKOe KOMBLIO;

R’ npencrasisier coboit Bonopox, mim

R® u R’ BMecTe ¢ aTomoM, K KOTOPOMY OHHU IPUCOEAMHEHBI, 00pa3yIoT 6-UJIEHHBIN apul,
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R* npencraenser coboii Bomopon uma C1-C; ankun, HeoOs3aTenbHO 3amemeHHbi OH,
METOKCH, FaJIOTEHOM UJIU LINAHOM,

X TIpeACTaBJsieT co0oit 1 mu 2;

y npenctasisieT codoit 0 uiu 1; u

z pencTassier codoi 1 mmm 2.

[0059] B kOHKpeTHBIX BapHaHTax OCYIIECTBICHMUS:

L, siBnsieTcst BBIOpaHHBIM U3 TIPOCTOM CBS3H WIH S,

R' siBIIsteTcs BEIGPAHHBIM H3 BOZOPOA M METHIIA;

R’ sBustercs BbIOpaHHBIM 13 (EHWIA, HEOOS3aTETbHO 3aMEIIEHHOTO TajOTeHOM, 5-6-
YJIEHHbIM TeTEePOapuiioM, IPU 3TOM TIeTepoapuil COMAEPKUT OT OAHOrO0 A0 YeThIpex
reTepoaToMOB, BBIOPAHHBIX M3 TPYIIIBL, COCTOSINEH M3 a30Ta, KUCIOPOAa U CEPbI, MPH 3TOM
rerepoapuil HeoOs3aTeNbHO 3aMEINeH ONHHUM WJIM JABYMS 3aMECTHTEISIMH, BHIOPDAHHBIMH U3
rajoreda, metwia U NH;, u 9-10-ujeHHOro OHMIMKJIMYECKOTO reTepoapuiia, IMPU 3TOM
OMLMKIMYECKUI reTepoapuil COIEPKUT OT OAHOTO IO TPeX I'eTepOaTOMOB, BBIOPAHHBIX W3
TPYIIIBI, COCTOSIINEH M3 a30Ta, KUCIOPOJA U CEpbl, NMPH 3TOM OULMKINYECKUN Te€TepOapuil
SIBJIIETCS] HEOOS3aTENIbHO 3aMEIEHHBIM TaJIOT€HOM;

R’ siBjsteTCs BEIGPAHHBIM U3 IPYIIIBI, COCTOSIIEH 13!

R6
NR*R® o
R NR‘;R5 R7 R6 “R°RN
R
2 N
N
R ’ RS ’ i, "
R6
R9
“R°RN

N
o,

R* u R’ npencrasnsiror coboii BOIOPOX;
p p

2

R6 SABJISICTCA BbI6paHHbIM H3 BOOOpPOAa U METWIIA, UJTHU

R® u R’ BMecTe ¢ aToMoM, K KOTOPOMY OHH IPUCOEANHEHBI, 00pa3yroT 6 YIEHHBINH apuil,
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R’ u R® npexcrasisor coGoit Bonopox, mim

R’ u R® Bmecte ¢ atomom, K KOTOPOMY OHHU IPHUCOEIUHEHBI, 00pa3yloT STHUIIOBBIH MOCTUK,
TakuM oGpasom, uto R’ mpencrasisier coboit a3a0HIMKINIECKOe KOMBLIO;

R? npencrasnsier co6oii BOXOPO.

[0060] B npyrom BapuaHTe OCYLIECTBIEHMs, MPENyCMOTPEHHBIMH SIBJIAIOTCS COEIUHEHMs
¢dopmyiner I mim ux crepeonzomep win GpapMaLeBTHIECKN IPHEMIIeMast COJIb.

[0061] B npyroMm BapuaHTe OCYLIECTBJIEHUS, NMPEAYCMOTPEHHBIMU SIBJISFOTCSI COEIUHEHUS
dbopmybl I wim ux Tayromep uin GapManeBTHIECKH MPUEMIIEMAst COJIb.

[0062] B npyroM BapuaHTE€ OCYLIECTBJIEHHUS, NMPEAYCMOTPEHHBIMU SIBJISIFOTCS COEIMHEHUs
dbopmyasl I mn ux crepeon3oMep WM TayTOMEp.

[0063] B ngpyrom BapuaHTe OCYILECTBIEHHsS MPEAYCMOTPEHHBIMU SIBJISIOTCA COEJUHEHUS
dopmysl I mm ux crepeonsomep.

[0064] B napyrom BapuaHTe OCYILECTBIEHHs MPEAYCMOTPEHHBIMU SIBJISIOTCA COEJUHEHUS
¢dopmyasl I i ux Tayromep.

[0065] B nopyroM BapuaHTE€ OCYLIECTBJIEHHUS, NMPEAYCMOTPEHHBIMU SIBJISIOTCSI COEUHEHUs
dbopmysl I i ux ¢papmaneBTHUECKH TPUEMIIEMAast COJTb.

[0066] B kOHKpeTHBIX BapuUaHTaX OCYLIECTBICHHs, L sBIseTCS BBIOPAHHBIM H3 MPOCTOU
ces3y, S, CHy, O, NH unu Se. B KOHKpeTHBIX BapuaHTax OCYLIECTBJIeHUs L, sBisercs
BbIOPaHHBIM M3 MPOCTOH CBSI3U U S. B KOHKPETHBIX BapuaHTaX OCYLIECTBIeHMs L) sBisieTcs
BoiOpanHbiM u3 S, CHp, O wnim NH. B KOHKpeTHBIX BapwaHTax oOCyIlecTBieHHs L
npencTaBisieT coOOil MPOCTYI0 CBA3b. B KOHKPETHBIX BapHaHTaX OCYINECTBIEeHUs L
npencrasisier codoit S. B KOHKpeTHBbIX BapHaHTax OCylecTBieHus L) mpencrasisier coOoi
ceneH (Se).

[0067] B kOHKpeTHBIX BapuUaHTaX OCYLIECTBJIeHMs], L sBIseTCS BBIOPAHHBIM K3 MPOCTOU
ceszu, S, CHy, O wim NH. B KOHKpeTHBIX BapuaHTax OCYyLIECTBICHUs L, sBIseTCS
BbIOPaHHBIM M3 MPOCTOH CBSI3U M S. B KOHKPETHBIX BapuUaHTaX OCYINECTBIIEHHs L sBisieTcs
BbiOpanHbIM n3 S, CHp, O mmu NH. B KOHKpETHBIX BapHaHTaX OCYLIECTBICHUS L,
NpEeACTaBIsieT COOOW MPOCTYI CBsA3b. B KOHKPETHBIX BapHaHTaX OCYLIECTBIEHHS L,
npeacTasisieT coboi S.

[0068] B KOHKpPETHBIX BapUAHTAX OCYILECTBJICHMUS, R' sBstercst BBIOpaHHBIM M3 BOAOPOIA U
MeTuna. B KOHKpETHbIX BapuaHTax ocyirectsienms R' mpeacrasmser coboit Bomopox. B
KOHKPETHBIX ~ BAPMAHTAX  OCymeCTBIeHHss R' mpencrasmser coGoit  mermn. B
PEATNIOYTHTEILHOM BapHaHTe ocyInecTsienus, R' npeacrasnser coboit BOXOPOX.

2
[0069] B KOHKpETHBIX BapHaHTaX OCYLIECTBJICHUs, R” sBisiercs BbIOpaHHBIM 13 (a) deHunna,
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(b) 5-6-unenHoro rerepoapuiia, MPU STOM TE€TEPOAPHIT CONEPIKUT OT OIHOIO IO YEThIPEX
reTepoaToMOB, BBIOPAHHBIX M3 TPYIIIBI, COCTOSINEH M3 a30Ta, KUCIOPOAa U CEPbl, NIPH 3TOM
OIIMH TreTepoaToM a30Ta MOXKET ObITh 3aMelIeH KHUCJIOPOoAOM ¢ oOpa3oBaHUeM OKcHAa, (C) 8-
10 uneHHOro OUIMKIINYECKOrO LIMKJIOAJKNIIA, BBIOPAHHBIX M3 TPYIIbI, COCTOSIIEH U3 a30Ta,
kuciopona u cepbl, u (f) 9-10 uneHHOro OMIMKIMYECKOrO TreTepoapuia, MHPH 3TOM
OMLIMKJINYECKUH TeTepoapuil COAEPKUT OT OJHOTO A0 TPeX IeTepoaTOMOB, BBHIOPAHHBIX M3
IPYIIBL, COCTOSIIIEH M3 a30Ta, KHCIOPOAAa W Cepbl, B KOTOPBIX (peHwms, rerepoapu,
OMLIMKITMYECKUI IUKJIOATKWI, OWLMKINYECKHA apwuii, OWLMKIMYECKUH TeTepOLUKI U
OMLIMKIIMYECKUI TreTepoapril  SIBIIOTCS HEOOS3aTeNIbHO 3aMEIICHHBIMH OJHOW WK
HECKOJIbKUMH TPYIIIaMHU, BBIOPAHHBIMU M3 TPYIIIBI, COCTOSIIEH U3 rajJioreHa, LIUaHo, OKCO,
Cy-C; ankuna. ot 1 mo 3 rpymmamu, BeiOpanHbIMU W3 rTajioreHa, nuano u OH, C;-Cg
muktoankuna, C;-C; ankokcw, HeoOs3aTenbHO 3aMmemeHHoro or 1 mo 3 rpynmamuy,
BHIOpaHHBIMU u3 rajorena, numaHo u OH, NHR? wu or 3 g0 6 4jI€HHOro reTepoLuKia,
HeoO0s3aTeIbHO 3aMeIeHHOro oT 1 10 3 rpynmamu, BRIOpaHHBIMU U3 rajorena, uuaHo u OH,
IpU 3TOM TETEPOLMKJ CONEPXKUT OAMH WJIM J[BA Te€TepoaTroma, BbIOpaHHbIE M3 a30Ta,
KHCI0poaa u cepbl. I'pynma R* Moxer GbITh 3aMelIeHa OXHOMN MM HECKONBKHME IPYIIIAMI,
KOTOpasi O3HA4YaeT OT OJHOIO N0 YETHIPEX 3aMeCTHTEJIeH, KakK IO3BOJISIET BAJEHTHOCTh. B
KOHKPETHBIX BAPUAHTAX OCYLIECTBIEHHs R’ sBisercss BeIOpaHHBIM u3 (a) (eHuna,
HEeoOs13aTeNIbHO 3aMEIIEHHOT0 OJHUM HIJIM ABYMsl aromaMu ranoreHa; (b) 5-6-uneHHOro
rerepoapuia, MpU 3TOM TIeTepOapHsl COAEPKUT OT OAHOTO MO YEThIpEX TIeTepOaTOMOB,
BBIOPAHHBIX W3 TPYIIIBI, COCTOSAILIEH M3 a30Ta, KUCJIOPOAA U CEpbl, MPU 3TOM Ie€TepOaApUII
SIBJIIETCSI HEOOS3aTEIbHO 3aMEIEHHBIM OTHUM WJIM IBYMsI 3aMECTUTEIISIMH, BIOPAHHBIMH U3
ranorena, C,-C; ankuna, HeoOs13aTeapHO 3aMelneHHoro rajorenoM, C;-Cg nuknoankumna, C-
C; anxoxcu, NHR?, u or 3 10 6 4JI€HHOrO reTepouukna, Heoda3arenbHo 3amemennoro OH
TPYIIIOH, IPU 3TOM T€TEPOLIMKII COAEPIKUT OUH HJIU JIBa FeTepPOaToMa, BIOPaHHbIE U3 a30Ta
u kucioporma, (c¢) 8-10 uneHHOro OWIMKIMYECKOrO, YACTHYHO HEHACHIIIEHHOTO
muktoankuia; (d) 9-10 wieHHOro OUIIUKIMYECKOrO YaCTUYHO HEHACHIIIIEHHOTO MeTePOLIUKIIA,
IPU 3TOM TE€TEPOLMKI CONEPIKUT OT OIHOTO IO TPEX IeTepoaTOMOB, BBIOPAHHBIX M3 a30Ta,
KHCJIOpOZia M CEepbL, MPHU 3TOM TEeTePOLMKI HEOOS3aTENbHO 3aMeIleH OT OOHOW 10 Tpex
IpyImnamMy, BbIOPAaHHBIMH M3 rajoreHa u okco;, (e) 9-10 uneHHOro OWIUKINYECKOTrO
rerepoapwia, NPU 5TOM OHIMKINYECKUH TeTepoapuyl COAEPXKUT OT OJHOTO 10 Tpex
reTepoaToMOB, BBIOPAHHBIX M3 TPYIIIBL, COCTOSINEH M3 a30Ta, KUCIOPOAa U CEPbl, NIPH 3TOM
OMLIMKIIMUECKUI reTepoapuil SBJISIETCS He0OA3aTeIbHO 3aMEIleHHbIM OT 1 10 3 rpynmamy,

BHIOpaHHBIX 13 rajorena u Ci-Cs ankuna. B KOHKPETHBIX BapHAHTAX OCYIIECTBieHHs R’
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SIBJISIETCS. BBIOpAaHHBIM 13 (a) (peHmia, HeoOS3aTeNbHO 3aMEIIEHHOTO OJHUM WM JIByMS
aromamu rayoresa; (b) 5-6-uneHHOro rerepoapuia, IpU 3TOM IeTePOAPUIT COAEPKUT OIUH
reTepoaToM a30Ta, MPH 3TOM IeTepOAPHII SBJSIETCS HEO0Os3aTeNIbHO 3aMEIIIeHHBIM OTHUM WJIN
ABYMsI 3aMECTUTENsIMM, BbIOpaHHbIMH 13 ranoreHa, C;-C; anxwmima, HeoOs3aTeNbHO
3amereHHoro ot 1 mo 3 aromoB ranmoreHa, C3 nuknoankmna, C1-C3 ankokcu, NHRa, u 6
YJICHHOTO T'eTepOoLUKIIa, HeoOs3arenpHo 3amermeHHoro OH rpynmnoi, npu 3TOM reTeponuKI
COIEpPKUT OJWUH WJIM JIBA TeTepOaTOMa, BBIOpAHHBIX M3 a3oTa u kuciopona, (c¢) 8-10
YJIEHHOTO OHWIMKJIMYECKOr0 YACTHYHO HEHACBIIEHHOro Luknoankwia, (d) 9 dmeHHOTro
OMLMKIIMYECKOr0 YaCTHYHO HEHACBIIIEHHOTO TeTePOLMKIIA, TIPH 3TOM I'€TEPOLUKI COACPIKUT
IBA WJIHM TPH T'eTepoaToMa a30Ta, MPU 3TOM IeTePOLUKI HEOOsA3aTeNbHO 3aMEIIeH OT OJHON
10 TPEX TPYMIIaMH, BBIOPAaHHBIMHU U3 TaJIOT€HA U OKCO; | () 9-10 4ieHHOro OMLUKIIYECKOTO
rerepoapuia, MPH 3TOM, OUIMKINYECKHH TeTepOapmyl COAEPKUT OT OXHOTO A0 Tpex
reTepoaToMOB, BBIOPAHHBIX M3 TPYIIIBL, COCTOSINEH M3 a30Ta, KUCIOPOAa U CEPbl, TIPH 3TOM
OMLIMKIIMUECKUIT TeTepoapuil SIBIETCS HEOOS3aTeNbHO 3aMEINEeHHBIM OJHOW TPYIIIOH,
BbIOpanHOW u3 ranoreHa U C;-C; ankmna. B KOHKpPETHBIX BapHaHTax OCYLIECTBIICHUS, R’
SBJIIETCS. BBIOPAHHBIM W3 TPYIIBI, cocTosimedl u3 (enuna, 2-xmopdenuna, 3-xmopdeHuna,
2,3-pquxnopdennna, 2-aMUHO-3-XJIOPIUPUANH-4-1na, 2,3-TuXJIOpIUpUANH-4-1ia, 3-XJop-2-
METHINUPUANH-4-1a, 3-XJ0p-2-(4-TUAPOKCUNTUNIEPUANH- | -un)mupuaAnH-4-1na, 3-xJop-2-
(MeTuNIaMuHO)MUPUANH-4-1I1a, 2,3-guMeTuInupuaInH-4-una, 2-aMHuHO-3-
LUKJIONPONUINUPUANH-4-11a, 2-aMUHO-5-XJIOPNIUPUANH-4-UJa, 3-XJI0p-2-METOKCUTTUPUIUH-
4-una, 3-xnop-2-(tpudropmerin)nupuanH-4-mna, 6-aMUHO-2-(TPUPTOPMETHUI ) THPUIUH-3 -
wia, 2-aMUHO-3-0poMIMpUInH-4-11a, 6-aMUHOITUPUIUH-3-11a, 2-aMUHO-3-PTOoprupuanH-4-
uJa, 3-x50p-2-((2-1MaHO-2-MEeTHIITPONIII ) AMUHO ) TUPUANH-4-11a,  2-aMHHO-3-XJIop-1-
OKCUAOTIUPUIUH-4-1J1a, 3-x510p-2-((2-rUAPOKCUITHIT)aMHIHO )TUPUINH-4-1J1a,

ounmkio[4.2.0]Jokra-1(6),2,4-Tpuen-2-una, 2,3-muruapo-1H-nmuppono[3,2-c|nupunun-1-una,

3,3-mudrop-2-okco-2,3-gurunpo- 1 H-nuppono[ 2,3-b jnupunus-4-una, 2,3-nuruapo-1H-
nuppodo[2,3-b|nupunun-4-una, 1 H-mupporo[2,3-b]nupuann-4-una, 5-xnop-1H-
nuppodo[2,3-b|nupunun-4-una, 1-metun-1H-muppoino|[2,3-b lmupunus-4-una, 1H-
nupposio[ 2,3-bnupunun-3-una, umunasol 1,2-a|nupunun-3-una, 1 H-ntupazomnol3,4-

blmupunuu-3-una, 1H-wanazon-3-una, 1H-mmuppono[2,3-b]nupunun-5-una, wumunasoll,2-
a|nupuMuanH-3-1na, U30XUHOMNH-5-una u 1 H-unpon-3-una.

[0070] B xOHKpeTHBIX BapHaHTax OCYLIECTBIECHUS R* sBnsercst BbIOpaHHBIM U3 (heHmna, 5-6-
YJIEHHOTO TreTepoapuia, IpU 3TOM TIeTepoapuil CONEP>KUT OT OAHOTO 1O YeThIpex

reTepoaToOMOB, BBIOPAHHBIX W3 TPYMIBI, COCTOSILIEH M3 as3ora, KUciopona u cepwl, 10-
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YIEHHOTO OUIMKINYECKOro apmia, U 9-10-uieHHOro OWIMKIMYECKOro reTepoapuiia, Mpu
5TOM OMIMKJINYECKUN reTepoapuil COAEPKUT OT OJHOTO IO TPEX reTepoaTOMOB, BIOPAHHBIX
U3 TPYMIbI, COCTOSIIIEH M3 a30Ta, KUCIOpPOAAa U Cephl, NMPH 3TOM (peHus, rerepoapu,
OMLIMKJINYECKHH apuyl M OMLMKINYECKUII TreTepoapui  SIBJIAIOTCS  HEOOsI3aTeNbHO
3aMEINeHHbIMU OJTHOH WJIM HECKOJBbKUMH TPYIIaMH, BBIOPAHHBIMH M3 TPYIIIbL, COCTOSILIEH
u3 ranorena, uuano, Ci-Cs anmkuia, HeoOs3aTeNbHO 3aMELIEHHOIO TaJIOreHOM, LIHAHO M
OH, -O(C;-C; ankuna), HeoOs3aTeNbHO 3aMEEHHOro rajoredoM, muano unmu OH, NHR? u
OT 3 10 6-4JIEHHOT'O TeTePOLIMKIIA, He00sA3aTeIbHO 3aMEIEHHOTO TajloreHoM, uaHo uwiu OH,
IPU 3TOM TETEPOLMKIJ COIAEPXKUT OIWH WJIM JBA TeTepOaTOMa, BBIOPAHHBIX W3 a30Ta,
KHCJIOPOAa U Cepbl. B KOHKPETHBIX BAPHAHTAX OCYLIECTBIICHHS R” SBISETCS BHIOPAHHBIM H3
¢dennna, HEOOA3aTENPHO 3aMEIEHHOTO TAJIOTEHOM, S5-0-4JIEHHOTO TreTepoapuia, MpU 3TOM
reTepoapuil COAEPIKUT OT ONHOrO IO YEThIpeX TIeTepOAaTOMOB, BBIOPAHHBIX W3 TPYIIIHL
COCTOSILIIEH M3 a30Ta, KUCIOPOJA U CEpbl, MPHU 3TOM TeTEPOaApHIL. SIBIISIETCS HEeoOs3aTeIbHO
3aMELICHHBIM OJTHUM WJIH IBYMsI 3aMECTUTENSIMHU, BBIOPAHHBIMU 3 TajioreHa, Metuia u NH,,
u 9-10 uymeHHOro OWIMKJIMYECKOTO TreTepoapuiia, MPU 3TOM OWIUKINYECKHHA TeTepoapul
COIEPKUT OT OJHOTO JI0 TPEX IeTepOaTOMOB, BBIOPAHHBIX M3 TPYIIIbI, COCTOALIEH U3 a30Ta,
KHUCJIOpOZa M CEepbl, MPH 3TOM OWIHUKJIWYECKHH TeTepoapui sBISIETCS HeoOs3aTeabHO
3aMEIEHHBIM TAJOTeHOM. B KOHKDETHBIX BAPHMAHTAX OCYIIECTBNEHMsA, R’ sBisercs
BBIOpPaHHBIM U3 IPYIIIBI, cocTosIel u3 2,3 -auxiaopdennna, 2-aMIHO-3-XJIOpIUPUANH-4-1J1a,
2,3-auxnopnupuanH-4-uia, 3-XJaop-2-MeTuinupuant-4-una, 1H-nuppono[2,3-b]nupunns-4-
wna u 5-xjop-1H-nuppono(2,3-b]nupuaun-4-mna.

[0071] B KOHKpeTHBIX BapHaHTaX OCYIIECTBICHHS R’ npencrasisier coboit  enwm,
HEeoO0s13aTeNIbHO 3aMeIeHHbIN OJJTHON MJIM HECKOJBbKUMH IPYIIaMH, BBIOPAHHBIMHU M3 TPYIIIIHIL,
cocrosiei u3 rajgorena, uuano, C;-Cs; ankuia, HeoOs3aTeNbHO 3aMelieHHOro or 1 mo 3
rpynmnamu, BbIOpaHHBIMH U3 ranoreHa, umano u OH, C;-C; ankokcu, HeoOsi3aTeIbHO
3aMeIeHHoro ot 1 1o 3 rpynmamu, BeIOpaHHBIME U3 rajorena, nuano u OH, NHR? u ot 3
0 O-4JIEHHOTO TeTepoLHMKIa, HeoOsA3aTeNbHO 3aMelleHHoro ot 1 mo 3 rpynmamuy,
BbIOPaHHBIMU M3 TrajioreHa, uuaHo u OH, mpu 3TOM TeTepolHKII COAECPKUT OAUH WM 1B
rerepoaTomMa, BBIOPAHHBIX W3 a30Ta, KHUCJIOPOXa U Cepbl. B KOHKPETHBIX BapHUaHTax
ocymectsienust R* npexncrasisier co6oii heHm, HeoGs3aTebHO 3aMeIeHHBII TanoreHoM. B
KOHKPETHBIX BAPUAHTAX OCYIIECTBICHHs R’ mpeactaBiser coGoil (eHHs, HeoOS3aTenbHO
3aMEIlEHHbIl OJHMM WIM JBYMs aTOMaMM rajoreHa. B KOHKpPEeTHbIX BapHaHTax
OCYILECTBJIEHUS R’ sBmsercs BBIOPaHHBIM W3 TpyHmbl, cocrosmed u3 ¢QeHnna, 2-

xjophenuna, 3-xaoppenuna u 2,3-nuxnoppeHuna.
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[0072] B KOHKPETHBIX BapHAHTAX OCYLIECTBICHHS R’ Tpencrasisier coGoil (emm,
HeoOs3aTeNIbHO 3aMeIEHHbIA OXHON MIJIM HECKOJIbKUMU TPYIIIaMHU, BEIOPAHHBIMU U3 TPYIIIIEL,
cocrosimel u3 rajnorena, nuaHo, C,-C; ankwmia, HE0OS3aTebHO 3aMEL[EHHOTO TajJOTeHOM,
uuano win OH, -O(C,-C; ankuna), HeoOs3aTeIbHO 3aMEIIEHHOTO TajJOreHOM, LHAHO HIIN
OH, NHR? u or 3 10 6-4JIEHHOrO IreTepoLUKIa, HeOOA3aTeNbHO 3aMEIEHHOrO IaJOreHOM,
uuano wi OH, npu 5TOM reTepoLUKI CONEPKUT OUH WU JIBA FeTepoaToMa, BEIOPAHHBIX U3
a30Ta, KHCIOPONA M Cepbl. B KOHKPETHBIX BAapHAHTAX OCYLLECTBIEHMs R’ mpencraBiser
coboii (eHms, HeoOsA3aTENbHO 3aMELIEeHHBIH TaJOreHOM. B KOHKPETHBIX BapHUaHTax
ocymectsienusi R” mpexcrasisier co6oii 2,3-1uxaopheHm.

[0073] B kOHKpeTHBIX BapHaHTAX OCYINECTBJIEHUs, R, mpencraBisier coOOi S-O-dyieHHBIH
reTepoapmii, MPU 3TOM TrETEPOoapuil CONEPKUT OT OFHOrO N0 YeThIPEX TeTepOaTOMOB,
BBIOPAHHBIX W3 TPYMMbL, COCTOSINEH M3 a30Ta, KUCIOpPOAa M Cepbl, MPH STOM OJHH
reTepoaToM a30Ta MOKET OBITh 3aMelleH KHUCIOPOIOM ¢ OOpa3oBaHUEM OKCHIA, MPU 3TOM
reTepoapuil MOXET OBITh HEeOOs3aTeNbHO 3aMeleH ONHOH WM HECKOJbKUMH TPYIIaMH,
BBIOPaHHBIMU W3 TPYMIBI, cocTosimel u3 ranoreHa, ruano, C;-C; ankuia, HeOOs13aTeNbHO
3amemeHHoro or 1 mo 3 rpymmamu, BeIOpaHHbIMH u3 rajoreHa, nuano u OH, C;3-Cg
ukioankuiaa, Ci-C; ankokcu, HeoOs3aTeNbHO 3aMelmeHHOro oT 1 mo 3 rpymnmamy,
BhIOpaHHBIMH M3 TanoreHa, muano u OH, NHR? u or 3 10 6-4jI€eHHOro reTepOLUKIIa,
HeoOs3aTeIbHO 3aMeIeHHOro oT 1 10 3 rpynmaMu, BeIOpaHHBIME U3 rajioreHa, nuano u OH,
NpU 3TOM TETEPOLMKJI COIAEPXKUT ONWH WM JBa TeTepOaTOMa, BbIOPAHHBIX W3 a30Ta,
KHUCJIOPOZA U cepbl. B KOHKPETHBIX BapUaHTaX OCYIIECTBJIEHUS R’ npezacTasisier codoit 5-6-
YJIEHHBIM TeTepOapuj, TMPH OTOM TeTepoapusl COIAEPKUT OT OIHOIO JI0 YeThIpex
reTepoaToOMOB, BIOPAHHBIX M3 TPYIIIBI, COCTOSINENH M3 a30Ta, KMCIOPOAA U CEepbl, MPH STOM
OIIMH TeTepoaToM a30Ta MOXKeT ObITh 3aMelleH KHCIOPOIOM ¢ 0Opa3oBaHHMEM OKCHIA, MPHU
STOM Te€TEPOAPUII SIBJISIETCS] HEOOSI3aTEIPHO 3aMEIIEHHBIM OJTHUM WJIA JIBYMsI 3aMECTHTEIISIMHU,
BbIOpaHHBIMU U3 TajioreHa, Ci-C; ankmna, HeoOs13aTeIbHO 3aMELIeHHOro oT 1 10 3 aromamu
ranorena, Cs;-Cy nmknoankuna, C1-C; ankokcu, NHR?, u or 3 10 6-4I€HHOrO reTepoLuKia,
HeoOs3aTenpHO 3aMerneHHoro OH rpynmol, mpu 3TOM TeTepOLMKIT COASPKUT OJHMH WU JIBa
reTepoaToMa, BIOPAHHBIX U3 a30Ta U KUCIOPOJa. B KOHKPETHBIX BapUaHTaX OCYLIECTBIICHUS
R’ NPEACTaBIsIET COOOH S-O-4NIeHHBIH TeTepOapuiI, MPU 3TOM TIeTePOAPHI COAEPIKUT OT
OITHOTO JIO YEThIPEX TeTepPOaTOMOB, BEIOPAHHBIX M3 TPYIIIIBI, COCTOSAIIECH U3 a30Ta, KHCIOpOoaa
U Cepbl, TIPH 3TOM TeTePOaAPUIT SIBIISIETCS HEOOs3aTeIbHO 3aMEUICHHBIM OJHUM M JBYMS
3aMECTHTEJISIMH, BBIOpaHHBIM U3 rajiorena, C-C; ankuia, HeoOs:3aTeIbHO 3aMEIeHHOTo OT 1

1o 3 atomamu ranorena, C;-Cg nuknoankuna, C;-C; ankoxcun, NHR? u or 3 10 6-uneHHOro
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reTeponrkia, Heoos3arenbHo 3aMerneHHoro OH rpynmoii, npu 3TOM reTepoLuKi CONEpsKUT
OJIMH WJIM J[BA T€TEPOATOMa, BBIOPAHHBIX U3 a30Ta U KUCJIOPOona. B KOHKpPETHBIX BapHaHTaxX
OCYILECTBJIEHUS R’ npeAcTaBisieT cO00i S5-6-uJeHHBIH reTepoapuil, MPU 3TOM IeTepPOaAPHI
COZEPKUT OT OAHOTO JIO YEThIPEX IeTepOaTOMOB, BBIOPAHHBIX M3 T'PYIIbL, COCTOSIIEH W3
a30Ta, KUCJIOPOAA M Cephbl, NMPH 3TOM OJUH TeTepoaTOM a30Ta MOXET OBIThb 3aMelleH
KHUCJIOPOIOM ¢ O0pa3oBaHMEM OKCHZIA, NPU STOM TeTepoapuil HeoOS3aTeNbHO 3aMelleH
OHUM WJIU JIBYMsI 3aMECTHUTENISIMH, BbIOPAHHBIMH W3 TaJIoT€Ha, METHJIA, TPUPTOpPMETHIIa,
LUKJIOTIPOIINJIA, merokcn, NH,, ~ NHCH,C(CH;),CN, NHCH,CH,OH wu 4-
FHAPOKCHITHIIEPUAHNH-1-11a. B KOHKPETHBIX BapHaHTaxX OCyIIeCTBIeHHs, R’ mpexcraBiser
co0oM 5-6-4NIeHHBIN reTepoapuiI, MPH STOM I'€TePOapPII COAEPKHUT OIUH reTepoaToOM a30Ta,
IPU 3TOM TeTePOATOM a30Ta MOXKET OBITh 3aMEIleH KHCIOPOAOM C O0Opa3oBaHHEM OKCHJA,
OpU 3TOM TeTepoapui SBISETCS HEOOs3aTeNbHO 3aMEINEHHbIM OOHMM WJIM JABYMSI
3aMeCcTHTeJISIMH, BbIOpaHHbIMU 13 rajiorena, C;-Cs ankuna, HeoOs3aTeIbHO 3aMEIeHHOTO OT
1 1o 3 aromamu ranorena, Cs;-C¢ nukinoankuna, C,-C; anxokcu, NHR?, u ot 3 10 6 uieHHOro
reTeponrKIIa, Heoos3arenbHo 3amerneHHoro OH rpynmoii, nmpu 3TOM reTepoLuKi CONEpsKUT
OIIMH WJIM J[BA T€TEPOATOMa, BBIOPAHHBIX M3 a30Ta U KUCJIOPOAA. B KOHKpPETHBIX BapHaHTax
ocyurectsieHnss R* mpencrasisier co6oit 5-6-ueHHbI TeTepoapui, IpH STOM FeTepOapHI
COIEPKUT OAMH TIeTepoaTOM a30Ta, NPU OSTOM TeTepoapmil SABISETCS HeOoOs3aTeNbHO
3aMELICeHHbIM OAHHUM HJIM IBYMS 3aMECTUTEISIMH, BbIOpaHHBIMU 13 rajoreHa, C,-C; ankuna,
HeoOs13aTeIbHO 3aMelneHHoro oT 1 mo 3 aromamu rajoreHa, Cs;-Cg muknoankumna, C-Cs
ankokcr, NHR? u or 3 10 6 uleHHOro rerepouukia, HeoOs3aTenbHO 3amemenHoro OH
IPYIINON, IPU 3TOM T€TEPOLIMKII COAESPIKUT OJUH HMJTH JIBa FeTepoaToMa, BIOpaHHbIE U3 a30Ta
U KUCJIOpoda. B KOHKpETHBIX BapuaHTax OCYLIECTBIICHUS R® npencrasisier coboi 5-6-
YJIEHHBII reTepoapuil, IpyU 3TOM TeTepoapuil COIEpP KUT OAMH IeTepoaToM a30oTa, IPU 3TOM
reTepoaToM a30Ta MOXKET OBITh 3aMELIeH KHUCJIOPOAOM C OOpa3OBaHHEM OKCHAA, MPH 3TOM
reTepoapwl SIBJISIETCS HEOOs3aTENIbHO 3aMEIEHHBbIM OJHUM WJIH JIBYMsI 3aMECTHTENSIMHU,
BbIOPaHHBIMH U3 TaJIOT€Ha, METWIa, TPUPTOPMETHIA, LUKJIONpONmia, MeTokcu, NH,
NHCH,C(CH;),CN, NHCH,CH,OH wu 4-runpokcununepuans-l-uma. B KOHKpeTHBIX
BAPUAHTAX OCYILECTBJIEHUS R’ NpencTaBisier co00i S5-O-uNeHHBIN TreTepoapii, MpU 3TOM
reTepoapusl COAEpPXKUT OAMH TIeTepoaToM as3oTa, IpU 3TOM TIeTepoapuil sBIsIeTCs
Heo0s13aTeNIbHO 3aMEIEeHHBIM OJJHIM WJIM IBYMS 3aMECTHTENSIMU, BEIOPAHHBIMHU M3 TaJIOT€HA,
metwina, TpudropMmerwna, uukiaonpormia, Merokcw, NH; NHCH,C(CHj3),CN,
NHCH,CH,0H u 4-runpoxcununepuaus-1-una. B KOHKpeTHbIX BapUaHTaX OCYLIECTBIEHUS

2 o
R® mpencraBnser coboii mMUPUAMH, NPU 3TOM TETEPOATOM a30Ta MOXKET OBbITh 3aMelleH
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KHUCJIOPOZIOM € 00pa30oBaHHMEM OKCHIA, B KOTOPBIX NHUPUAMH SIBJISETCS HEOOs3aTENIbHO
3aMeLIeH OHMM HJIM JABYMsI 3aMECTUTENSIMH, BbIOPAaHHBIMU M3 TaJlOT€Ha, METHIIA,
TpudTopmermiia, mukionpommwia, Merokcu, NH, (CH;),CN, NHCH,CH,OH wu 4-
FUAPOKCHITHIEPUHH-1-1Ta. B KOHKPETHBIX BAapHMAHTAX OCYIIECTBIeHHs R’ mpencraBiser
co0Oll MMpPUAMH, NPU 3TOM TIE€TEePOATOM a30Ta MOXKET OBITh 3aMELIeH KHUCJIOPOIOM C
o0pa3oBaHNEM OKCHa, B KOTOPBIX MUPHUINH SBJISETCS HEOOA3aTeNbHO 3aMeIleH OJHUM HIIH
OBYMSI  3aMECTUTENIIMH, BBIOPDAHHBIMH M3  TajioreHa, MeTWia, TPUPTOPMETUIIA,
ukonponuia, merokcu, NH, (CH;3),CN, NHCH,CH,OH u 4-ruapokcununepuauns- 1-muna.
B KOHKPETHBIX BAPHAHTAX OCYIIECTBICHNs, R SBISETCS BHIOPAHHBIM W3 IPYIIIIBL, COCTOSAIEH
13 2-aMUHO-3-XJOpNUpUANH-4-una, 2,3-1uxXaopnupuant-4-umna, 3-xna0p-2-MeTUuInupuang-4-
uJa, 3-x510p-2-(4-rUApOKCUTTUIIEPUANH- | -1 TUPU TN H-4-1J1a, 3-x70p-2-
(MeTHIaMUHO ) TUPUANH-4-1I1a, 2,3-guMeTunnupuanH-4-una, 2-amMuHO-3-
LUKJIONPONUIMUPUANH-4-UJa, 2-aMUHO-5-XJIOPIUPUANH-4-111a, 3-XJ10P-2-MEeTOKCUITUPUIVH-
4-una, 3-xnop-2-(tpudropmerun)mupuanH-4-una, 6-aMHUHO-2-(TPU(TOPMETHI)TUPHINH-3-
wia, 2-aMUHO-3-0poMIupuaAnH-4-1a, 6-aMIHONMMPUANH-3-1I1a, 2-aMHHO-3-QToOprupuanH-4-

njia.

,  3-xy0p-2-((2-unaHo-2-MeTHIIPONHI ) AMUHO ) TUPUANH-4-1na,  2-aMHHO-3-XJop-1-
OKCHIOTUPUANH-4-1ma U 3-XJ10p-2-((2-ruApOKCUITIIT)aMUHO )ITUPUANH-4-1I1a.

[0074] B KOHKpETHBIX BapUaHTAaX OCYLIECTBJICHUS R’ npeacTaBisier coOO S-6-ueHHBIN
reTepoapui, NpU 3TOM TeTepoapuil COAEPKUT OT OAHOIO [0 4YeThIPEX TIeTepOoaTOMOB,
BBIOPAHHBIX W3 TPYIIBL, COCTOSINEH W3 a30Ta, KHUCIOPOXAa U Cepbl, HEOOS3aTEeNbHO
3aMEIeHHON OJHOHM MM HEeCKOJbKHMH T'PYINIaMH, BBIOPAHHBIMH W3 TPYIIIbI, COCTOSIIEH M3
rajorena, ruano, C;-Cs ankuna, HeoOs3aTEIbHO 3aMELEHHOT0 rajoreHom, nuado um OH, -
O(C,-C5 anxuna), HeOOSA3aTENBHO 3aMELIEHHOro rajorenom, nuano umm OH, NHR?, u or 3
10 6-4JIEHHOTO TeTePOLUKIIA, He00s3aTeIbHO 3aMEIIEHHOTO rajioreHoM, ruano wi OH, npu
5TOM T€TEPOLMKJI COAEPKUT OAUH WM J[BA T€TEPOATOMa, BEIOPAHHBIX U3 a30Ta, KHCIOPOAA U
ceppl. B KOHKpPETHBIX BapHaHTax OCYILECTBJICHUS R’ npencrasisier cobol S-6-ueHHbIH
rerepoapui, MpU 3TOM TeTepoapuil CONEPKUT OT OJHOrO 10 YeTbIpeX IeTepoaTOMOB,
BBIOPAHHBIX M3 TPYIIBI, COCTOSINEH U3 a30Ta, KUCIOPOAA U CEPhl, PU 3TOM TeTepPOAPHI
SBJISIETCS HEOOS3aTENbHO 3aMEIEHHBIM OTHUM WJIM IBYMSI 3aMECTUTEISIMH, BBIOPAHHBIMH U3
ranorena, Meruna u NH). B KOHKpeTHBIX BapHaHTAX OCYLIECTBJIEHUS R” sBisercs
BBIOPaHHBIM W3  TPYNONbL, COCTOALIEH W3  2-aMHHO-3-XJOoprnupuauH-4-uma, 2,3-
AUXJIOPIUPUINH-4-1Na U 3-XJI0p-2-MEeTUINUPUANH-4- 1.

[0075] B xOHKpeTHBIX BapHaHTax OCYILIECTBICHUs R’ npezacrasisier codboi 8-10-uneHHbIH

OMLIMKIMYECKUI [IMKJIOATKWI. B KOHKPETHBIX BapUaHTaX OCYLIECTBIICHHS R’ MIPEACTABIIAET
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co0oii  8-10-ujieHHBI OWLUKIMYECKHUN YACTUYHO HEHACBHIEHHBIM LUKJIOAJKWI. B
KOHKPETHBIX BapHaHTaX OcCylnecTBieHms R’ mpexcraBmser coboii Gurmkio[4.2.0]okTa-
1(6),2,4-TpueH-2-m.

[0076] B KOHKpETHBIX BapMAHTAX OCyLleCTBieHHs R’ mpencrasiser coboit 9-10-umeHHbIT
OMLIMKJINYECKUH TeTepOlMKI, MPH STOM TETEePOLUKI COAEPXKUT OT OJHOrO JO Tpex
reTepoaTOMOB, BBIOPAHHBIX M3 a30Ta, KUCIOPOZAA U Cepbl, MPH 3TOM I'eTE€POLMKI SBIISIETCS
HeoOs3aTeNIbHO 3aMELICHHBIM OJHOW WJIM HECKOJIbKUMHU TpPYIIaMH, BbIOPAHHBIMU W3
rajJioreHa U OKCO. B KOHKpPETHBIX BapMAHTAX OCYILECTBJIEHUS R’ npezacrasisier codoi 9-10-
YIEHHBIH OMLMKINYECKUH YaCTUYHO HEHACBHILIEHHBI T€TEPOLMKI, MPU STOM TE€TEPOLIUKII
COIEPKHUT OT OJTHOTO JIO TPEX IeTepOaTOMOB, BHIOPAHHBIX M3 a30Ta, KUCIOPOJA U CEpPbl, TPU
5TOM TE€TEPOLUKI SIBJSIETCS HEOOS3aTeNIbHO 3aMELIEHHBIM OT OJHOTO A0 TPEX TPYIIIaMH,
BHIODAHHBIMM M3 TAllOreHA H OKCO. B KOHKPETHBIX BApHAHTAX OCYIIECTBICHHS R’
MpenCTaBiIsieT cOOON 9-uieHHBI OWLMKIMYECKU YaCTUYHO HEHACBHIIIEHHBIA TeTEPOIUKIL,
IIPU 5TOM TFEeTePOLUKI CONEPKUT ABa WIM TPU IeTepoaToMa a30Ta, MPU 3TOM IeTepOLUKII
SBJIIETCSI HEOOS3aTeNbHO 3aMEIIEHHbIM OT OAHOH A0 TpeX TIPyNIaMH, BBHIOPAHHBIMU W3
rajJloreHa U OKCO. B KOHKPETHBIX BapHAHTAX OCYIUECTBJICHUS, R’ npeacrasisieT codown 2,3-
auruapo-1H-nuppono[3,2-¢|nupuaus-1-um, 3,3-audrop-2-okco-2,3-gurunpo-14-
nupono| 2,3-bnupununa-4-un u 2,3-guruapo-1H-nuppono[ 2,3-b jnupunus-4-umn.

[0077] B KOHKpEeTHBIX BapuaHTax OCYLIECTBJICHUS, R’ npeacrasisier coboit 9-10-uneHHbIi
OMLIMKJINYECKUH IreTepoapuiI, IPU STOM OULIMKIMYECKUH reTepoapiil COAEPKUT OT OAHOTO JI0
TPeX reTepoaTOMOB, BBIOPAHHBIX M3 IPYIIIbL, COCTOSINEH M3 a30Ta, KUCJIOPOAA U CEpbl, MpH
5TOM OHMLMKJIMYECKUI TeTepoapuil SIBJISIETCS HEOOs3aTeNbHO 3aMELIeHHBIM OJHON WIIN
HECKOJIbKUMH T'PYTIIaMH, BBIOPAHHBIMU U3 TPYIIBI, COCTOSIIIEH U3 rajoreHa, nuano, C;-Cs
aJNKuiia, HeoOs3aTeqbHO 3aMelleHHOro ot 1 nmo 3 rpynmamu, BbIOpAaHHBIMH W3 TaJIOTEHA,
mmano u OH, C;-C; ankokcu, HeoOsi3aTenpHO 3aMemeHHoro or 1 nmo 3 rpynmamu,
BHIOpaHHBIMUH M3 ranorena, muano u OH, NHR? u or 3 10 6-4jI€HHOro reTepoLuKa,
HeoOs3aTeIbHO 3aMeleHHOro ot 1 10 3 rpymnmam, BeIOpaHHBIM U3 rajoreHa, nuaHo u OH,
IIPU 3TOM T€TEPOLHMKII COAEPKUT OMH WIIM JIBA T€TepOaToMa, BEIOpaHbI U3 a30Ta, KUCIOPOaa
U cepbl. B KOHKPETHBIX BapUaHTaX OCYLIECTBJICHUS R’ npencrasisier codboi 9-10-ueHHbIH
OMLMKIMYECKUI reTepoapuil, MPH 3TOM OULHKINIECKHH reTepoapuil COAEPKUT OT OTHOTO A0
TPEX TeTepOaTOMOB, BBIOPAHHBIX W3 TPYIIIBL, COCTOSIICH M3 a30Ta, KUCIOPOIA M CEpbl, MpH
STOM OWIMKJIMYECKUN TeTepoapuil SIBISETCS HEOOs3aTeNIbHO 3aMeleHHbiM oT 1 1o 3
rpynnamu, BbiOpaHHBIMEH u3 rajoreHa u C-C; ankuna. B KOHKpeTHBIX BapuaHTax

2 " . .
ocymecteieHnst R” nmpencrasisier coboit 9-10-uneHHbI OULIMKIMYECKUH reTepoapu, Npu
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5TOM OMIMKJINYECKUH TeTepOoapuil COIEP’KUT OT OJHOTIO A0 TPEX IeTepoaToOMOB a30Ta, MpU
5TOM OMIMKJINYECKUH TeTepoapuil sIBJISIETCS HEOOA3aTeIbHO 3aMEINEeHHBIM OJHOW I'PYIIIOH,
BHIGPAHHOI U3 rajoreHa i MeTUIa. B KOHKDPETHBIX BApHAHTAX OCYLIeCTBIeHHs, R sBisercs
BBIOpAaHHBIM M3 TPyImbl, coctosimed n3 1H-nuppono[2,3-bnupuann-4-nna, S-xmop-1H-
nupono| 2,3-bnupunun-4-una, 1-merun-1H-nuppono|2,3-bnupunun-4-una, 1H-nupomno[2,3-
blnupuaun-3-una, umunasol 1,2-a|nupuaun-3-una, 1H-nupasonol3,4-b|nupuaun-3-una, 1H-
uHAa3on-3-uia, 1H-nuppono[2,3-b|nupunun-S-una, umuaaso[l,2-alnupumunuH-3-una,
W30XUHONUH-5-una u 1 H-unpon-3-una.

[0078] B xOHKpeTHBIX BapHaHTaX OCYIIECTBICHUS R’ npeacrasisier codbor 9-10-uneHHbIH
OMLIMKIIMUECKUI reTepoapuil, MPH 3TOM OULHKINIECKHH reTepoapuil COAEPKUT OT OHOTO A0
TPEX TETEPOAaTOMOB, BBIOPAHHBIX M3 TPYIIBL, COCTOSINEH M3 a30Ta, KUCIOPOAAa M Cepbl,
HEeOoOs3aTeNIbHO 3aMELICHHOTO OIHOW WJIM HECKOJIbKUMH TPYINIaMH, BBIOPAHHBIMH W3
IpyImel, cocrosimeil u3 rajorena, uumaHo, C;-C; ankwmia, HeoOS3aTENbHO 3aMEIEHHOI'O
rajoreHom, nuano win OH, -O(C;-C; ankuia), HeoOsS3aTebHO 3aMENEHHOTO TaJOreHOM,
mmano umn OH, NHR?, u or 3 10 6-4J€HHOro reTepolmKa, HeoOsS3aTeabHO 3aMEMIEHHOTO
rajoreHoM, uuaHo uiau OH, nmpu 3TOM reTepoLUK] COAEPKUT OJUH WJM J1Ba I'eTepoaToMa,
BBIGPAHHBIX M3 a30T4, KHMCIOPOXA M CEpbl. B KOHKPETHBIX BAPMAHTAX OCYLIECTBIEHHS R’
npeacTasisieT co0oi 9-10-uneHHbIN OUIUKINYECKHH reTepoapuil, MPH 3TOM OHIMKINYECKUN
reTepoapmil COAEPKUT OT OJHOIO JI0 TPeX TIeTepoaTOMOB, BBIOPAHHBIX W3 TPYIIIHL
COCTOSIIIEH M3 a30Ta, KUCIOPOAa M CEpbl, MPHU 3TOM OULMKINYECKUI reTepoapuil sBISIETCS
HEOOs3aTeNIbHO 3aMEIEHHBIM TaJOreHOM. B KOHKPETHBIX BAapHAHTaX OCYIIeCTBIeHHs R’
SIBJISIETCST BHIOPAHHBIM M3 TPYIIIBI, cocTosuer u3 | H-nuppono[2,3-b|nupuaun-4-una u S-
xj10p-1H-nuppono[2,3-b lnupunus-4-una.

[0079] B xOHKpETHBIX BapuaHTax ocyinecTiaenus R* npencrasnser coboii Bonopon umu Ci-
C4 ankun, HeoOs3aTENIbHO 3aMeIeHHbIN OT | 10 3 rpynmamu, BeiOpanHbiME 13 OH, MeTokcw,
rajoreHa ¥ IMaHO. B KOHKDETHBIX BapuaHTax ocyuecTsnenus R mpemcrasnser coGoii
Bonopon min C,-C, ankui, HeoOs3aTeNbHO 3aMeIleHHbIH OoT 1 10 3 rpynmnaMu, BEIOpaHHBIMU
u3 OH u umano. B kOHKpeTHBIX BapuaHTax ocymecTBneHusi, R mpencrasuser coGoii
BOAOPOZA, METUJI, 2-1IUaHO-2-METUJINPONUII WIH 2-THAPOKCUITUIL. B KOHKpETHBIX BapuaHTax
ocyuiecTsiieHus: Ra mpeacrasnsieT coO0i BOAOPO WITH METHIL.

[0080] B KOHKpETHBIX BapHaHTax ocyiecTriaenus, R? mpexcrasnsier coboii Bogopon um Ci-
C; ankun, HeoOs3aTenbHO 3amelneHHbiii OH, MeTOKCH, rajoreHoM WM LHaHO. B
KOHKPETHBIX BapraHTax ocyuiectBienus R? mpencrasnsier coboit Bonopon wim C,-C; ankui,

HeoOs3aTenbHo 3amemeHHbli OH. B KOHKpeTHBIX BapuaHTax —oOCyllecTBieHus, R*
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NpeACTaBisieT cOOOH BOJOPOS.
[0081] B xOHKpeTHbIX BapuUaHTaxX OCYLIECTBJICHMS, R’ sBmsercs BBIOPaHHBIM U3 TPYIIIBL

COCTOSIIIEN U3:

;

B kotopeix X'’ mpexcrasmser coboit CR” wmm O, X' npencrasmuster coboit CH, mmu O, npu
3TOM TONMBKO omuH m3 X' u X' moxer npeacTasisiTh coboi O; R' u R’ nesaBucumo
BeIGpaHb! u3 Bogopona u C1-Cs ankuma; R® BiseTcs BRIOPAHHBIM U3 TPYIIIbL, COCTOSIICH I3
Bonopona, OH u C,-C; ankuna, HeoOs3arenbHO 3amerienrHoro OH rpymmoii, win R® u R’
BMECTE C aTOMOM, K KOTOPOMY OHHU NPHCOEIMHEHBI, 00pa3yIoT O-4JeHHBIH apui Wil S5-6-
YIIEHHBIH TeTePOAPHII, IPH STOM I'€TEPOAPHII CONEPKUT | MK 2 TreTepoaToma, BEIOpaHHBIE U3
a30Ta, KHUCIOpPOAAa W CEphl, NMPH 3TOM apWjl M TeTepoapuil SBISIFOTCA HEOoOs3aTeNbHO
3aMeUIeHHbIMA | MM 2 rpynmaMu, BbIOPAHHBIMH U3 TPYIIIBL, COCTOALIEH M3 TraJloreHa,
uuaHo, C1-C; ankuna u C;-C; aJKOKCH; R’ uR® MIPEICTABIISIFOT COOOM BOIOPON, WIIH R’ uR®
BMECTE C aTOMOM, K KOTOPOMY OHHU IPHCOEIUHEHBI, 00pa3yloT STHIJIOBBIH MOCTHUK TaKUM
o6pasom, uto R’ mpencrasser coboit azabummkmmyeckoe kombio, R” mpencrasiser coboit
BOZIOPOJI MUK IEHTEpHif; X mpencTasiseT codoit | umu 2; u y npeacrasisier coboii O mm 1.
[0082] B xOHKpETHBIX BapHUaHTaX OCYLIECTBIICHMUS, R’ sBusercs BBIOPAHHBIM U3 TPYIIIBbI,

COCTOSIILEN U3:

HN, & HaoN, HoN H,N 3\’/
: - \ |
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[0083] B KOHKpEeTHBIX BapHaHTAaX OCYLIECTBJICHUS R’ sBmsercsa BbIOPaHHBIM M3 TPYIIIEL

COCTOSIIIEN U3:
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( )y X10

;

B KOTOPBIX X" npeacTaBisieT coOoi CR’ um O; R* u R’ Hesasucumo BBIOpaHBI U3 BOIOPOZA
u metwa; R° BbIOpaH W3 rpymmbl, cocrosiei u3 Bomopoxa, mermwina, OH u CH,OH; R’
npencrasisier coboit Bomopox, mmim R° u R’ BMecTe ¢ aToMOM, K KOTOPOMY OHH
MIPUCOETMHEHBI, 00Pa3yIOT O YJIEHHBIN apuT, R’ uR® MPEICTABIISIFOT COOOU BOIOPON, WJTH R’
1 R® BMecTe ¢ aTOMOM, K KOTOPOMY OHE MPHCOEINHEHEI, 00Pa3yIOT STHIOBBIA MOCTHK TAKHM
obpas3om, uro R3 mpexncrapnser codoli a3adUIMKINIECKOe KOJIBLIO, X MPeaCTaBisieT codoit 1
win 2; y npencrasnsier codbort 0 wmu 1; u z npencrasisier codoit 1 nnm 2. B KOHKpeTHBIX
BAPMAHTAX OCYILIECTBIEHHs, R’ ABISETCS BBHIOPAHHBIM M3 TPYIIIbL, COCTOsIEH 13 (35,4.5)-4-
aMUHO-3-MeTuJI-2-0Kca-8-azacnupo[4.5 |nexan-8-una, (1R,35,55)-3-amuH0-8-
azabumkino[3.2.1]okran-8-una, 1-amuHo-1,3-nuruapocnupo|unaen-2,4'-nmunepuaud]-1'-uma
U 4-amuHO-4-mMeTunazenan-1-mna.

[0084] B KOHKpeTHBIX BapHaHTax OCYINECTBICHMs X Ipencrasiser coboit 1 wmm 2. B
KOHKPETHBIX BAPHAHTAaX OCYLIECTBIIEHHs X MPeACTaBisieT coOoi 1. B KOHKpeTHBIX BapHaHTax
OCYIIECTBIIEHHSI X TIPEACTABIISET COO0it 2.

[0085] B KOHKpeTHBIX BapuaHTax OCYIIECTBJICHUS y mpencrasiser coboit 0 mmm 1. B
KOHKPETHBIX BapHAHTAX OCYIIECTBJIEHUS y MpeacTaisier codor 0. B KOHKpeTHBIX BapHaHTax
OCYIIECTBJICHUS Yy TIpeacTansier codoit 1.

[0086] B KOHKpEeTHBIX BapHaHTaX OCYIIECTBJCHUS z Tpeacrasiser codoit 1 wmm 2. B
KOHKPETHBIX BAPHAHTAX OCYIIECTBIIEHHS Z MPeaCcTaBisieT co0oi 1. B KOHKpETHBIX BapUaHTax
OCYIIECTBJICHUS Z MPEACTABIISET COOOM 2.

[0087] B KOHKpETHBIX BapHAHTAX OCYIIECTBJIECHHUsS, X TNpeacraBisier codoit 1, u y
npencrasisier codoit 0, Takum o0pa3oM, 4To R® umeer CTPYKTYPY:

NR*R®

7
R RE

kN

R8
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[0088] B kOHKpETHBIX BapHaHTaX OCYLIECTBIICHHS, X MpeacTaBisier cobol 1, y mpeacrasiser
coboit 0, u R’ u R® BMecTe ¢ aToMOM, K KOTOpPOMY OHH SBJISFOTCS MPHCOEIMHEHHBIMH,
06pasyloT STHNOBBII MOCTHK TakuM o0pasoM, 49ro R’ mpexacrasmiser  coGoit
a3a0UIIKITIYECcKoe KOJIbIIO, TAKHM 00pa3oM, uto R’ umeer crpykTypy:

NR*R®

R6

kN
B KOHKPETHBIX BapHAHTAX ocymnecTBienHns R’ mpencrasmser coboit (1R,3s,55)-3-amuH0-8-
azaburmkino|3.2.1]okraH-8-un.
[0089] B kOHKpeTHBIX BapHaHTaX OCYIIECTBJICHUS X MpeACTaBisieT coOol 1, y mpencrapisier
coboit 0, 1 R” u R® Bmecte ¢ atomom, K KOTOPOMY OHHM NMPHUCOENUHEHBI, 00Pa3yrT STHIIOBBIN

3 .
MOCTHK TakuM obOpa3om, uro R’ mpexncrasiser cobol a3a0WUIUKINYECKOE KOJIBIO, TaKHM

o6pasom, uto R’ umeer cTpykTypy:
6
‘RSRN_ RS

X10
/
X11

"LL'LN
[0090] B KOHKpeTHbIX BapHaHTaX OCYLIECTBJICHHs, X TNPencTaBisier coboi 2 u 'y

npezacrasisier cobo 0, Takum 00pazoM, 4To R® umeer CTPYKTYPY:

NR*R®
R’ RS
?,iN
R8

B KOHKpEeTHBIX BapuUaHTax OCYIUECTBJICHUS R’ npeacrasisier coboit  4-amuHO-4-
MeETHIa3€enan-1-ui.
[0091] B KOHKPETHBIX BapHAHTAX OCYIIECTBIeHMs, X mpencrasmser coboit O, m X'

o 3
npencrasisier codoit CH,, Takum obpasom, uto R’ umeer cTpykrypy:
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[0092] B KOHKPETHBIX BAPHAHTAX OCYIIECTBICHWS z mpexcTaBsier coboit 2 un X'

. 3
npencrasisier codoit O, Takum oOpa3om, 4to R’ umeer cTpykTypy:

R6

‘R°RN

N
W,
B KOHKPETHBIX BapHAaHTAaX OCYyIIeCTBIeHHs R’ mpencrasmser coGoit (35,4S5)-4-amMuHO-3-
MeTuJI-2-0Kca-8-azacnupo[4.5 | nexan-8-u.
[0093] B kOHKpeTHBIX BapuaHTax ocymecTsieHus, X' mpencrasaster coboit CR’, n X

npencrasisier coboit O, Takum o6pazom, uro R® umeer crpykrypy:
99 R®
“RORN_ R

R7 RQ

B nanHbBIX BapuanTax ocymectsierns R® u R’ BMecTe ¢ aTOMOM, K KOTOPOMY OHH SIBJISFOTCSI
NPUCOCAMHEHHBIMH, 00pa3yIOT 6 UJICHHBIA apwil WM S-O-4JIeHHBIH reTepoapui, MpPU 3TOM
rerepoapuil copep kUt 1 uiam 2 rerepoaroma, BRIOpPAHHBIE U3 a30Ta, KHCIOPOAA U CEPhI, TPU
5TOM apWJl U TEeTePOaAPUI SIBJISIOTCS HEOOS3aTeNIbHO 3aMeIleHHbIMU | Wiam 2 Tpymmnamu,
BBIOpaHHBIMU U3 TPYMIIBL, COCTOsMIEH U3 rajorena, uano, C,-C; ankwuna u , C,-C; ankokcu.

[0094] B KOHKpETHBIX BapHaHTax oCymecTieHms, X'  mpencrasmser coboit CR’, n X"

o 3
npencrasisier codoit CH,, Takum obpasom, uto R’ umeer cTpykrypy:
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B nanHbIX BapuanTax ocymectsienns R® u R” BMecTe ¢ aTOMOM, K KOTOPOMY OHH SIBJISFOTCSI
NPUCOCIMHEHHBIMHU, 00pa3yIOT O-4JICHHBIH apul MU S5-O-uJIeHHBIH TeTepoapuii, MpPU 3TOM
rerepoapuil conep kUt 1 uiam 2 rerepoaroma, BRIOpAHHBIE U3 a30Ta, KHCIOPOAA U CEPbI, TPU
3TOM apwjl U TEeTepOapPU SIBJISIOTCS HEOOs3aTeNIbHO 3aMEIleHHbIMU | win 2 Tpymnmnamu,
BBIOpPaHHBIMU U3 TPYIIIBL, cocTosielt u3 ranorena, uano, C-Cs ankuna u C;-C3 ankokcu.
[0095] B KOHKDETHBIX BAPHAHTAX OCYIIECTBICHHS Zz MpeAcTaBusieT coboi 2, u X'
npencrasisier coboit CR’, Takum o6pasom, uro R* umeer crpykrypy:

R6

R9

*R°RN

N
o,

[0096] B KOHKpETHBIX BApPHAHTAX OCYLIECTBIEHHS Zz mpencTaBnseT codoil 2, X'
npeacTasisieT coOoit CR’, u R® u R’ Bmecre ¢ aromom, K KOTOPOMY OHHM SIBJISIFOTCS

o 3
NPUCOCIMHEHHBIMHU, 00Pa3yIOT O-4JIEHHBIH apiil, TAKUM 00pa3oM, 4To R” uMeeT cTpykTypy:

4R5RN

N
“Ar,

B KOHKpEeTHBIX BapuaHTax OCYLUECTBJIECHUSA R’ npencrasisier coboit  1-amuHO-1,3-
auruapocnupo| uaaeH-2,4'-nmunepunu#|-1'-mu.
[0097] B KOHKpETHbIX BapuUaHTaxX OCYLIECTBJICHMS, R’ sBmsercsa BBIOPAHHBIM U3 TPYIIIBI

COCTOSIIIEN U3:
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[0098] B KOHKpETHBIX BapHUaHTaX OCYIIECTBJIEHUS R' u R’ sBusoTcs HE3aBHCHMO
BBIGPAHHBIMH U3 BOZOPOAA M METHIA. B KOHKpDETHBIX BapuaHTax ocymecTsienns R u R’
NPEACTABISIIOT COOOH BOIOPOI.

[0099] B kOHKpETHBIX BapHaHTaX OCYLIECTBJIECHMS, R® sBnstercs BBIOPAHHBIM U3 TPYIIIBI
cocrosimen u3z sopopoaa, Meruina, OH u CH,OH. B kOHKpeTHBIX BapUaHTaxX OCYLIECTBJICHUs
R® siBsieTcs BHIOPAHHBIM U3 BOAOPONA ¥ METHIA. B KOHKPETHBIX BAPHAHTAX OCYIIECTBIICHHS
R° npeAcTaBysieT co00i MeTHII. B KOHKPETHBIX BapUAHTAaX OCYLIECTBIICHHS R° NIPEACTaBIISAET
coboli BOIOpo.

[00100] B kOHKpeTHBIX BapHaHTaX OCYIIECTBICHHS R® sBastercs BBIOPAHHBIM M3 TPYIIIbI,
cocrosei u3 sogopoxaa, mermia, OH u CH,OH.

[00101] B KOHKpETHBIX BapHaHTax ocyimecTeierHus X' mpexcrasisier codoit CR? mwm O. B
KOHKPETHBIX BapHAaHTaX OCYIIECTBJICHUS X" npeacTaBisieT cobou CR’. B KOHKPETHBIX
BAPMAHTAX OCYILIECTBICHNs X = IpeacTaBiser coboit O.

[00102] B KOHKpeTHBIX BapHaHTaX OCYLIECTBJIEHUS, R® sBnsercs BBIOPAHHBIM M3 TPYIIIIEL
cocrosimeii u3 Bogopona, meriia, OH u CH,OH; u R’ npexcrasisier co6oii Bomopox.
[00103] B KOHKPETHBIX BapHaHTax ocymecTsienus, X' mpencrasisier coboit CR’, u R® u R’
BMECTE C aTOMOM, K KOTOPOMY OHH SIBIISTFOTCSI IPUCOEAMHEHHBIMH, O0pa3yrT 6 YIEHHBIN
apwiI WK S5-O-4JICHHBIN reTepoapuil, IpU 3TOM reTepoapul COaepkuT 1 unm 2 rerepoatoma,
BbIOpaHHBIE W3 a30Ta, KHUCJIOPOAA M CEPbl, MPH 3TOM apwil U TETePOAPHII SIBIISIOTCS

HeoOs13aTeNbHO 3aMeLIeHHbIMH | Wiu 2 rpynnamMu, BBIOPAHHBIMU M3 TPYIIbIL, COCTOSINEH M3
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ranoreHa, uuaso, C1-Cs ankuna u C-C3 ankokcu. B KOHKpeTHBIX BapHaHTaxX OCYLIECTBJICHUS
X" npeacTaBisier codoi CR’ u R® u R’ BMmecre ¢ atomom, K KOTOPOMY OHHU SIBJISIFOTCS
NPUCOEINHEHHBIMHU, 00pa3yloT O-uJI€HHBIN apusl WM S-6-ujeHHbIH rerepoapuia u3 1 umm 2
reTepoaToMa, BBIOPAHHBIX M3 a30Ta U CEPbl, NMPH STOM apWi U TeTePOAPUI SIBISIOTCS
HeoOs3aTeNIbHO 3aMeIIeHHbIME | MM 2 TpynmnaMy, BbIOPaHHBIMU U3 TaJOT€Ha, METHWIa,
METOKCH M LIUaHO. B KOHKpPETHBIX BAPUAHTAX OCYIECTBICHHUS X1 npeACTaBiIsieT co0oi CR’,
1 R® u R” BMecre ¢ aTomoMm, k KOTOPOMY OHH SIBJISIFOTCSI TIPUCOEMHEHHBIMH, 00pa3yroT 6-
YJIEHHBIH apuJl UK S-O-uJIeHHbIH retepoapuit u3 1 uian 2 rerepoatoma, BEIOPAHHBIX U3 a30Ta
U Cepbl, NMPU 5TOM apWil SIBISIETCS HEOoOs3aTeNbHO 3aMEINeHHbIM | WM 2 Tpynmnamuy,
BbIOpaHHBIMH W3 TaJIOTEHa, METHJA, METOKCHM M LHAaHO, M TeTepoapuil SBISIETCS
HEeo0s13aTeNIbHO 3aMEIEHHBIM raJIOr€HOM, METHIIOM MJIH METOKCH.

[00104] B koHkpeTHBIX BapuanTax ocymectsienms, X' mpencrasmser CR’, u R® u R’
BMECTE€ C aTOMOM, K KOTOPOMY OHH INPHCOENUHEHBI, OOpa3yIOT O-UJEHHBIH apui, TaKUM

o6pasom, uto R’ umeer cTpykTypy:

;
[00105] B xOHKpeTHBbIX BapHaHTaxX OCYyLIeCTBIeHUs R’ u R® Bmecre ¢ aTOMOM, K KOTOPOMY

o 3
OHU SABJAKOTCA NPHUCOCAUHCHHBIMHU, o6pa3y}0T STUJIOBBIM MOCTUK TAaKUM 06pa30M, yro R

. 3
NpeACTaBysieT OO0 a3aOULIMKIMUECKOe KOJIbIO, TAKMM 00pa3oM, uto R umeer CTpykTypy:

6
4R5RN 4R5RN R99 R
O,

R6 X10

/
N_ /b) N .
'}i X abo '}"L

7 8 o
[00106] B koHkpeTHBIX BapuaHTax ocymecTBierns R° u R” npencrasisroT coboli BoIopon,
wm R’ u R® Bmecre ¢ aTOMOM, K KOTOPOMY OHHU SIBJISIFOTCSI TIPUCOENMHEHHBIMH, 00pa3yroT
- 3 o
STUJIOBBIH MOCTUK TakuM 00pa3oM, uto R’ mpencrasisier coOoi a3a0UIMKINYECKOe KOJbLIO.
7 8 o
B xoskperHbIX BapumaHTax ocymectsieHns R’ um R" mpencrasmsror coGoii Bomopoxn. B
7 8
KOHKPETHBIX BapHaHTaX OCYLICCTBJIICHUSA R’ n R’ Bmecre ¢ aTOMOM, K KOTOPOMY OHHU

- 3 9
NPUCOEINHEHBI, 00Pa3yIOT 3TUJIOBBIH MOCTHK TakuM oOpa3om, uro R’ mpexacrasiser coboit
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a3a0UIMKJIIYECKOe KOJIBLO, TAKHM 00pa3oMm, 4To R’ umeer CTPYKTYpPY:
4R5RN
( )y
R6

%N )x

[00107] B xOHKpETHBIX BapUaHTaX OCYIIECTBJICHUS, R” npeacTassier coO0H BOIOPOA MITH
nentepuil. B mpennouturensHOM BapHaHTE OCYLIECTBIICHUS, R” npeAcTaBisier coboit
BOZIOPOX. B KOHKpeTHBIX BapHaHTax ocymecTeienus, R npencrasiser coboi.
[00108] B KOHKpeTHBIX BapHAHTAX OCYILIECTBJICHUS TMPEAYCMOTPEHO COCAUHEHUE U3
IIpumepos 1-84. B KOHKPETHBIX BapHUaHTax OCYLIECTBJEHUs, MPEAYCMOTPEHHBIM SIBJIETCS
coenunenne u3 [Ipumepos 1, 2, 4-9, 11-14, 16-20, 22-27, 29-55, 58-71, 73, 74, 76, 77 u 79-
84. B KOHKpETHBIX BapUAHTaX OCYILIECTBIJICHHUs, IPENYCMOTPEHHBIM SIBJII€TCS COCIUHEHHE U3
IIpumepos 1, 2, 5-8, 14, 17-19, 22-27, 29-35, 37-41, 44-48, 50-54, 58, 61, 62, 64-71, 73, 76,
77,79, 81, 83 u 84. B KOHKPETHBIX BapHaHTaxX OCYIUECTBJICHHs MPENYCMOTPEHO COEAUHEHNE
u3 IIpumepos 7, 17, 18, 30, 31, 32, 37, 38, 40, 45, 67, 69, 81 u 84. B kOHKpETHBIX BapHUaHTax
OCYILECTBJIEHUsI MPEeNyCMOTpeHO coenuHenue u3 [Ipumepos 1, 5-8, 14, 16-20, 22-27, 29-39,
41, 44-55, 57-59, 61, 62, 64-67, 69-71, 73-77, 81, 83 u 84. B KOHKPETHBIX BapHaHTaX
OCYILECTBJIEHUsI NTpenyCcMOTpeHo coenunenue us Ilpumepos 1, 6-8, 14, 16-18, 22-25, 27, 30,
32, 34-39, 41, 44, 45, 47, 48, 50-55, 58, 61, 62, 65-67, 70, 73, 74, 76, 77, 81, 83 u 84. B
KOHKPETHbIX BAapHUaHTaX OCYILIECTBICHUs, NPEAYCMOTPEHHOU SBJIAETCS COCIMHEHUE U3
IIpumepos 6, 17, 18, 22-25, 27, 30, 32, 34-36, 39, 41, 44, 45, 48, 50, 52-54, 58, 61, 62, 66,
70, 73, 74,76, 81, 83 u 84.
[00109] B KOHKpeTHBIX BapHAHTAX OCYLIECTBJIEHUS MPEAYCMOTPEHO COEIUHEHHE W3
IIpumepos 1 - 14. B KOHKpPETHBIX BApUAHTAX OCYLUECTBJIECHUs NPENYCMOTPEHO COEIUHEHHE
u3 [Ipumepon 1, 2,4, 5,6,7,8,9, 11, 12, 13 u 14.
[00110] B kOHKpETHBIX BapUaHTaX OCYLIECTBJICHUS MPEAYCMOTPEHO COeNMHEHHE (hOPMYJIbI
I. B KOHKpETHBIX BapHaHTaxX OCYLIECTBIEHHs NMPEAYCMOTPEHO coennHeHne dpopmysl I, mpu
yCJIOBUH, YTO COSAMHEHHE He mpencTasisier coboit [Ipumep 3, 10, 15, 21, 28, 56, 57, 72, 75
i 78. B KOHKpETHBIX BApHAHTaX OCYIIECTBIICHHUS MPEAYCMOTPEHO COeaNHEHNE POpMyIbI |,
NPy yCJIOBUH, YTO COEAMHEHUE He mpexncrasisier coboit [lpumep 3, 4, 9-13, 15, 16, 20, 21,
28, 36, 42, 43, 49, 55-57, 60, 63, 72, 74, 75, 78, 80 unu 82. B KOHKpPETHBIX BapHaHTaxX
OCYILIECTBIIEHHSI PENYCMOTPEHO coequHeHne ¢popmysl I, mpu ycioBuu, 4To COENUHEHNE HE
npexacrasisier coboit [Tpumep 1-6, 8-16, 19- 29, 33-36, 39, 41-44, 46-66, 68, 70-80, 82 nnu
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83. B KOHKpETHBIX BapuUaHTaX OCYLIECTBIEHMs NPENyCMOTPEHO coenuHeHune (opmyisl I
NIpH YCJIOBUH, YTO COENMHEHUE He npeacrasisier codoit [pumep 2-4, 9-13, 15, 21, 28, 40, 42,
43, 56, 60, 63, 68, 72, 78-80 unu 82. B KOHKpPETHBIX BapUaHTax OCYILECTBJIEHUs
NPeAyCMOTPEHO coenuHeHne Gopmyiiel I, mpu ycnoBuy, 4TO COEAMHEHUE HE MPENCTABISAET
coboti [Tpumep 2-5, 9-13, 15, 19-21, 26, 28, 29, 31, 33, 40, 42, 43, 46, 49, 56, 57, 59, 60, 63,
64, 68, 69, 71, 72, 75, 78-80 wnu 82. B KOHKpPETHBIX BapHAHTAX OCYLIECTBIEHUS
NPEAyCMOTPEHO coenuHeHne (Gopmyiibl I, mpu yCIOBUH, YTO COCAUHEHHE HE MPENCTaBIIsET
coboii [Tpumep 1-5, 7-16, 19-21, 26, 28, 29, 31, 33, 37, 38, 40, 42, 43, 46, 47, 49, 51, 55-57,
59, 60, 63-65, 67-69, 71, 72, 75, 77-80 wunn 82.

[00111] B KOHKpETHBIX BapUaHTaX OCYLIECTBJICHUS MPEAYCMOTPEHO COeNMHEHHE (hOPMYJIbI
I. B KOHKpETHBIX BapHaHTaX OCYLIECTBICHUS MPENyCMOTPEHO coennHeHune Gopmydsl I, mpu

YCIIOBHH, YTO COEAMHEHHe He mnpenctasisier coboit Ilpumep 2, 3, 11, 12 umm 13. B

>
KOHKPETHBIX BapHaHTaX OCYINECTBJICHHUS, MPEIYCMOTPEHHOM NpEACTaBsieT CcoOoH
coenuHeHue GopmyJiel I, mpu yCIoBUH, 4TO COEAMHEHNE HE TIPECTaBIsieT coOol mpumepa 2,
3,4,9,10,11, 12 umm 13.

[00112] Kaxnprii mpumep uiau ero (apMaueBTHYECKH INpHEeMJIeMas COJb MOTYT OBITh
3asIBJIEHBI OTIEJIbHO MJIHM CIPYNIIHPOBaHbl BMECTE B JIFOOONH KOMOWHAIMU C JIFOOBIM YHCIOM
KQ)KI0r0, U KaXA0r0 BApUAHTa OCYLIECTBJICHHs], OMMUCAHHOIO B HACTOSILIIEM JOKYMEHTE.
[00113] Cnenyer umeTh B BUAY, YTO ONpPEAENIECHHbIE COCUHEHNS], ONMCAHHBIE B HACTOSIILEM
JOKYMEHTE, MOTYT COAEpPKaTb ACUMMETPUYHbIE MM XUPAIbHBIE LEHTPbl U IO3TOMY
CYIIECTBYIOT B pAa3IMYHbIX CTepeou3oMepHbXx ¢opmax. Ilpeamonmaraercs, YTO BCE
cTepeon3oMepHble GOPMbI COENMHEHNH, ONTMCAHHbIE B HACTOSINEM JAOKYMEHTE, BKIIFOYasi, He
OrPaHUYMBASACh STUM, AUACTEPEOMEPHI, SHAHTUOMEPBI U aTPOMU30MEPSHI, a TAKKE UX CMECH,
TaKHe KaK pPaleMHUYECKHe CMECH, O0Pa3yIOT YacThb MPEACTABICHHBIX COSIMHEHHH.

[00114] B cTpykTypax, MOKa3aHHBIX B HACTOSIIEM JOKYMEHTE, KOTAa CTEPEOXUMHS JIF0O0T0o
KOHKPETHOI'O XHPAJIBHOIO aTOMa HE YKa3aHa, TOrZla BCe CTEPEOU30MEPBI PACCMATPUBAIOTCS U
BKJIFOYAKOTCSI KaK COEIMHEHUs], ONUCAHHBIE B HACTOALIEM JOKYMeEHTe. TaM, rie cTepeoxumust
ONpenenseTcss CIUIOIIHBIM KJIWHOM WX INYHKTUPHOW JIMHHMEW, MNPeACTaBJSIOLIeH
OTIPENENICeHHYI0 KOH(PUTYpALMI0, TOrJa TaKOW CTepeon3oMep, TaKHUM O0pa3oM, yKa3aH U
ONpeaeeH.

[00115] IlpencraBneHHOe u30OpeTeHUE BKIIOYAET BCE (PapMaLEBTUYECKU MPUEMIIEMOE
M30TOMHO-MEUYeHble coefnHeHUs1 Gopmynbl I, B KOTOPBIX OOWH HIJIM HECKOJBKO aTOMOB
SIBJISIFOTCSA 3aMELICHHBIMU aTOMAaMH, MUMEIOIIMMHU TaKOH K€ aTOMHBI HOMEpP, HO aTOMHYIO

MacCy WJIA MacCCOBBII HOMEp, OTJIWUYHBIM OT aTOMHOM MAacChl WJIM MacCOBOTO HOMeEpa,
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KOTOPBIH IpeobiaiaeT B MpHPOE.

[00116] ITpumepb! H30TOMOB, IPUEMIIEMBIX JIJIsI BKIIOUEHUS] B COEAMHEHUs 110 N300pETEHHIO,
BKJIFOYAIOT M30TOMNBI BOAOPOAA, TAKHE KakK H u °H, yrjepoaa, Takue Kak He, Bc u e,
XJIOpa, TAKUE KaK 36Cl, ¢dTopa, Takue Kak 18F, Homa, Takue Kak BT n 1251, a30Ta, TaKkhe Kak
BN u PN, kucnopona, takue kak 0, 170 u '*0, bocdopa, Takue kak *>P, u cepbl, Takue KaK
35g.

[00117] OnpeneneHHble M30TOMHO-MEYEHHbIE coenuHeHus Gopmyssr I, Hampumep, Takoe
BKJIIOYEHHE PaJUOAKTHUBHOIO H30TONA, TMOJE3Hbl B MCCIEAOBAHUAX pacHpeneeHus
JIEKAPCTBEHHBIX CPEACTB M/MJM CyOCTpaTa B TKaHAX. PamuoOakTUBHBIC M30TOIBI TPUTHS, MO
ecmn, 3H, u yraepona-14, mo ecmo, 14C, OCOOEHHO TMOJIe3HBI JJISi TAHHOHN LN BBHUIY UX
IPOCTOTHI BKJIFOUEHHSI U IOCTYITHOCTH CPEACTB OOHAPYKEHUSI.

[00118] 3amemenne Ha Gonee TsKeIbIe H3OTOIbL, TAKHE KAK AeiiTepHii, mo ecms, “H, Moxer
JaTh  ONpENeNieHHble  TEPareBTHYECKHE  MPEUMYLIECTBa  BCJIEACTBHE  OOINbIIei
MeTa0OoIMUeCKOr CTaOWUIIBHOCTH, HANPUMEpP, YBEIHMUEHHOE BPEeMs IOJYBBIBEACHHUS In VIVO
WIM YMEHBIIEHHYIO T03UPOBKY, KOTOpast TpeOyeTcs.

[00119] HM30oTonHO-MeUeHHbIE coenuHeHns popMyIbl I, kKak MpaBuiIo, MOTYT OBITh TIOJTYYEHBI
10 OOIIETIPUHATHIM METOAMKAM, U3BECTHBIM KBAJIN(UIIMPOBAHHOMY CIIELUAIUCTY B JAHHON
oOyactu, wiu mo crnocobaM, aHAJIOTUYHBIM TE€M, KOTOPbIE OMUCAHBI B CONMPOBOKAAIOLINX
Ilpumepax u Ilomy4yeHusAX, HCHOIB3YsT COOTBETCTBYHOLIUN H30TONHO-MEYEHHBIM BMECTO
HEMEUEHOI'0 PeareHTa, KOTOPbIN UCIOIb30BAJICS IPEIBAPUTENBHO.

[00120] DapmarieBTUYECKH TMPUEMIIEMbIE COJbBATbI, B COOTBETCTBHM C H300pETEHHUEM,
BKJIFOYAIOT T€, B KOTOPBIX PACTBOPUTEIb KPUCTAIUTM3ALUN MOXKET ObITh H30TOIHO 3aMeEIlEH,
nanpumep, D,0, dg-aueron (wnu (CD;3),CO), d6-IMCO (uu (CD5),SO).

[00121] Cnenyer Taxke UMETh B BHIY, YTO ONpeAesieHHble coenuHerus Gopmyiel I MoryT
HCIIOJIB30BAThCS B KAYECTBE MPOMEKYTOUHBIX COCAUHEHHUN IJIs MOCIEAYIOLINX COSAUHEHUN
bopmyasr L.

[00122] Kpome Toro, cieayer UMeTb B BUIY, UYTO COEAMHEHMs], OMHUCAHHBbIE B HACTOSILIEM
JOKYMEHTE, MOTYT CYILECTBOBaTb B HECOJbBATUPOBAHHBIX, a TAK)KE€ B COJIbBATUPOBAHHBIX
dopmax ¢ papMareBTUIECKH MPUEMIIEMBIMH PACTBOPUTEISIMU, TAKUMH KaK BOZA, 3TAHON U
poyee, U NPEnojaraeTcs, 4YTO COCAUHEHUs OXBATHIBAIOT KaK COJbBATUPOBAHHYIO, TaK U
HECOJIbBATUPOBAHHYIO (POPMBI.

[00123] Kaxnplii 13 BApHAHTOB COCIUHEHUH, 1O HACTOSIIEMY U300pETEHUIO, OMUCAHHBIX B
HACTOALIEM JOKYMEHTE, MOKET COYeTaTbCsi C OJHUM WM HECKOJbKHUMHM JPYTUMHU

BApUAHTAMU OCYIIECTBJICHUS COCAMHEHUI IO HACTOSINEMY H300pETeHMIO, OMHMCAHHBIX B
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HACTOSIIEM JOKYMEHTE, He NMPOTUBOPEYHUT BapHAHTy(aM) OCYIIECTBJICHHS, C KOTOPBIM OHO
COUYETAETCH.

[00124] CUHTE3 COEJIMHEHUI

[00125] CoenuHenus, ONMMCAHHBIE B HACTOSIEM TOKYMEHTE, MOTYT ObITh CHHTE3UPOBAHbI IO
cocobaM CHHTE3a, KOTOpble BKIFOYAIOT CHOCOOBI, aHAJIOTHYHBIE TEM, KOTOPBIE XOPOLIO
U3BECTHBI B XHUMHYECKOH 00JacTH, OCOOEHHO B CBETE OMNHCAHUS, CONEPIKAIIErocs B
HACTOsIEM JOKyMeHTe. McxomHble Marepuanbl OOBIMHO JOCTYMHBI M3 KOMMEPYECKHX
UCTOYHUKOB, Takux kak Sigma-Aldrich (St. Louis, MO), Alfa Aesar (Ward Hill, MA), uiu
TCI (Portland, OR), uam MX J€rko MONYy4YarOT C HCHOJB30BAHHUEM CIOCOOOB, XOPOLIO
W3BECTHBIX CIIELUAINCTAM B JAHHOW OOJIACTH TEXHHUKH (HAIpUMep, MOJIYyYarT Criocodamu, B

obmem ommcanubiM B F. Fieser and Mary Fieser, Reagents for Organic Synthesis. v. 1-23,

New York: Wiley 1967-2006 ed. (Taxxe moctymnHblil uepes BeO-caiit Wiley InterScience ®),

win Beilsteins Handbuch der organischen Chemie, 4, Aufl. ed. Springer-Verlag, Berlin,

BKJIFOUAst PUJIOKEHUS (TakXKe JOCTYITHBIN Yepe3 HHTepHeT-0a3y naHHbIX Beilstein)).

[00126] [ns WUTOCTPATHBHBIX Lejded cxembl | wim 2 MOKa3bIBAIOT OOLIMI CrOCO0
NOJyYeHUs COEAMHEHHH, OIMMCAHHBIX B HACTOALIEM JOKYMEHTe, a TaKKe KIIFOUeBbIe
NPOMEXYTOUHbIE coennHeHus. [[ns Oonee mompoOHOro ONMMCAaHWS OTAENBHBIX CTaaHui
peakuun, cMotpute pasaen IIpumepsr Hrxe. CrieqUanucTbl B JaHHOH 00NACTH MOWMYT, YTO
IVl CHUHTE3a COEIMHEHHH MOIYyT MHCIIONb30BaThCs JPYyTrUe CHocoObl CHHTE3a. XOTsS
KOHKPETHBIE MCXOIHbIE MaTepPHalbl U PEAreHThl M300pakeHbl HA CXEMaxX M OrOBAPHBAIOTCS
HIDKE, IPYTHe UCXOHBIE BEIECTBA U PEAreHThl MOT'YT OBITh JIETKO 3aMEINeHHbIMHU ISl TOTO,
9TOOBI 00ECHeYnTh Pa3HOOOpPa3HbIe MPOM3BOIHbIE W/WIKM yCaoBUs peakiuu. Kpome Toro,
MHOTHE COEIMHEHHs, TOJy4eHHbIe Crnoco0aMu, ONMMUCAHHBIMH HIJKE, MOTYT OBITh
IOTMOJHUTEIBHO MOAU(DHUIMPOBAHBI B CBETE HACTOSIIETO PACKPBITHS C HCIOJIb30BAHUEM
OOBIMHOW XHMHH, XOPOLIO H3BECTHOW KBAJIM(UIIMPOBAHHBIM CIHELUAINCTAM B JAHHOM

0o0J1acTu.

Cxema 1
[00127] Cxema 1 moka3piBaeT OOIIyIO cXxeMy cuHTe3a coenuHenus: 1.3. 3,6-mguxiop-1,2,4-
TpuasuH 1.1 Moxer moasepratbcsi peakuuu SNAT ¢ nongydeHuem TpuasuHa 1.2, rae R’

SIBJIAETCSl TAaKUM, KaK ONpenessseTcss B HACTOSAIEM JAOKyMeHTe. TpuasuH 1.2 moxer
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MOJIBEPraThCsl peakuuu SyAr ¢ nonydeHueM TpuasuHa 1.3, rae R’ sBustercs TakuM, Kak
ONPEAEIIAETCS] B HACTOSIIEM JOKYMEHTE.

N._R®  Cysyku N.__R?
Cl

. -N
N’N R? "N
1.2 1.4

Cxema 2
[00128] Cxema 1 mokasbiBaeT 00Ny cxeMy cuHTe3a coenunenus: 1.4. Tpuasun 1.2 mMoxer
noasepratbes peakiuu Cy3yku ¢ nmonydeHueM Tpuasuna 1.4, roe R” u R’ sBisrores TaKWMH,
KaK OMpeAessieTCs B HaCTOSALIEM IOKYMEHTE.

[00129] CTIOCOBBI PA3SJAEJIEHUA

[00130] Moxker moTpeOOBATBCS OTHENSTh MPOAYKTHI PEakUud APYyr OT Jpyra W/Wiu
UCXONHBIX BelecTB. l[IpennoyTurenbHble MPOAYKTHI KAKAOH CTaguHM WM CEPUH CTaaui
OTHEJSIFOT W/WJIM OYMINAIOT (Jajiee B HACTOSIIEM IOKYMEHTE OTHENSIOT) IO JKeJlaeMOU
CTETIeHH OHOPOIHOCTH MO OOIIEU3BECTHBIM CITOCO0aM B TaHHOH o0nacTi TeXHUKH. OOBIMHO
TAKWe PaA3[eNeHUs] BKIOYAIOT MHOTrO(asHyK OKCTPAKLUHUIO, KPHCTAUIM3ALHI0 U3
pacTBOpUTENsT WM  CMECH  pacTBOpHUTENeH, AUCTWULALHUIO, CyONUMAalMio WK
xpomarorpaduro. Xpomarorpadgus MOXKET BKIOYATh JHOOOE KOJMYECTBO CIOCOOOB,
BKJIIOYAsi, HAIpUMep, crocodObl: xpomaTtorpaduu ¢ oOparHoi (a3oit 1 HOpMabHOH (Ha3oif;
SKCKJIIO3UBHON XpoMaTorpaduu mo pasMepy, HOHOOOMEHHON XpoMaTorpadpuu;, KUIKOCTHON
XpomaTorpaduu ¢ BBICOKMM, CPEIHUM M HU3KUM JABJICHUEM M aIllapaThl, MAJIOMACIITAOHON
aHATUTHYECKON XpomaTorpaduu;, xpomarorpadguu ¢ nceBrooxikeHHbM cioeM (“SMB”) u
npenapaTUBHON TOHKOCJIOWHON WJIM TOJICTOCJIOMHON Xpomarorpaduu, a Takke METOIUKH
MaJioMacTabHON TOHKOCJIONHON U ¢udtn-xpomaTtorpaduu. Crenuanuct B JaHHOH o0acTu
Oymer mNpUMEHSATh METOAWKH, Haubojee mNpueMiieMble I JOCTHKEHHUS JKEeJIaeMOro
pazieneHus.

[00131] AnacrepeomepHbIe CMECH MOTYT OBITh Pa3/AeeHbl HA UX OTACIbHBIC TUACTEPEOMEPHI
HA OCHOBE WX (PH3HKO-XMMHYECKHX pa3JIMYuii MO crocodaM, XOpOIO H3BECTHBIM
KBaJTM(PULUUPOBAHHBIM CIIEHUAINCTAM B TAHHOH OOJNAcTH, HANpUMep, C HCMOJb30BAHUEM
xpomarorpaguu  w/uiu (HPaKIUOHHON KPUCTAJUIM3ALMKH. JHAHTUOMEPbI MOTYT OBITh
pa3zeneHbl 3a CUET NMPEBPAIEHHUs] SHAHTHOMEPHONW CMECH B AMACTEPEOMEPHYIO CMECh II0
pEaKIHU ¢ COOTBETCTBYIOLINM ONTHYECKH aKTHBHBIM COEAMHEHUEM (HAIPUMEp, XUPAIbHBIM
BCIIOMOTATEJIbHBIM BEIECTBOM, TAKUM KaK XHPAIbHBIA CHHUPT WM XJOPAHTHIPHI KUCIOTHI

Moiuepa), pasneneHHe IUACTEPEOMEpPOB M mpeoOpa3oBaHue (HampuUMep, THUAPOIIN3A)
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OTHENbHBIX  JAMACTEPEOM3OMEPOB Ui  COOTBETCTBYIOIIUX  YUCTBIX  3HAHTHOMEPOB.
DHAHTUOMEPBbI TaKKe€ MOTYT OBITh pa3JeNeHbl ¢ HCIOJb30BAHUEM XUPAJIBHON KOJOHKH
BOXX.

[00132] EnuHu4HbIi cTepeon3oMep, HampuMmep, SHAHTHOMED, MO CYLIECTBY CBOOOIHBINA OT
ero Crepeonu3oMepa, MOXET OBbITh MOJIy4eH MyTeM pas[eNieHHs PaleMHYeCKOH CMeCH C
UCTIOIB30BAHUEM CIOCO0a, TAaKOro Kak oOpa3oBaHHE IUACTEPEOMEPOB C HCIOJIb30BAHUEM

onTu4ecku akTUBHBIX areHToB paznenenus (Eliel, E. Ta Wilen, S. Stereochemistry of Organic

Compounds. New York: John Wiley & Sons, Inc, 1994; Lochmuller, C. H., et al.
“Chromatographic repo3unt of enantiomers: Selective review”. J. Chromatogr. Vol. 113, No.
3 (1975): pp. 283-302). Pauemuueckue CMeCH XHUPAIbHBIX COEIWHEHHH, OIMCAHHBIE B
HACTOSIIIIEM JOKYMEHTE, MOTYT OBbITb pa3/ejieHbl M BbIAEIEHBI MO JIOOOMYy MPUEMIEMOMY
criocody, Bkirovasi: (1) oOpa3oBaHUE HOHHBIX, AHACTEPEOMEPHBIX COJIEH C XUPATbHBIMU
COENMHEHUSIMH U pasfelieHHe myTeM (DPaKIMOHHOW KPUCTANIM3ALMKA WIA JIPYTUMHU
cocobamu; (2) oOpa3oBaHHE JHACTEPEOMEPHBIX  COENUHEHUH C  XUPATbHBIMU
JepUBATH3UPYIOLIMMH PeareHTaMH, paseieHrue THacTEPeOMEPOB U MPeBpaIlleHHE B YUCThIE
crepeom3omeprl, © (3) pasgeneHue 1O CyIeCTBY YHCTBIX WM  OOOTAIeHHBIX
CTEPEON30MEPOB HETMOCPEICTBEHHO B XUPAJbHBIX yciaoBusax. Cmotpure: Wainer, Irving W,
ed. Drug Stereochemistry: Analytical Methods and Pharmacology. New York: Marcel
Dekker, Inc., 1993.

[00133] Tlo cmocoby (1), mmacrepeoMepHbIe COJNM MOIYT OOpa3OBBIBATBCS IO PEAKIMU
SHAHTHOMEPHO YHCTBIX XHPAJbHBIX OCHOBAHMI, TaKWX Kak OpYLHH, XWHHH, 3(enpuH,
CTPUXHUH, O-MeTWI-B-heHmwnTuiaaMud (ampeTaMuH) | TMpodee, C aCHUMMETPUYHBIMH
COEAMHEHUSIMH, KOTOPbIE HECYT KHUCJIOTHYIO (DYHKLIMOHAJIBHOCTb, TAKMMHU Kak KapOOHOBas
KHCJIOTA U CyJb(poHOBas KucaoTa. /lnacrepeoMepHble CONM MOTYT OBITh HHIYLIUPOBAHBI 10
OTIEJICHHsI ¢ MOMOIIBI0 (PPAKIIMOHHON KPUCTAUTU3ALNN WM HOHHOW Xpomatorpadum. Jis
pa3neneHusT ONTUYECKHX  H30MEPOB  AMHUHOCOCOWHEHMH, J00aBlIieHHE  XHUPAIbHBIX
KapOOHOBBIX MM CYJIb()OHOBBIX KHCIIOT, TAKUX Kak KaM(popocyab(poHOBast KUCIOTA, BUHHAS
KHUCJIOTa, MUHJAANbHAs WM MOJIOYHAsS KHCIIOTA, MOXET B pe3yJbTaTe NPUBECTH K
00pa30BaHMIO TUACTEPEOMEPHBIX COJIEH.

[00134] AnbrepHaTHBHO, TIO CITOCOOY (2) pa3nenseMblil CyOCTpaT B3aUMOAEHCTBYET C OJHUM
SHAHTHOMEPOM XHUPAJBHOTO COEANHEHHs ¢ oOpa3oBanueM auactepeomeproii mapsl (Eliel, E.
and Wilen, S. Stereochemistry of Organic Compounds. New York: John Wiley & Sons, Inc.,

1994, c¢. 322). [JlmacrepeoMepHbIe COENWHEHUS MOTYT OOpa3OBBIBATBCA  IMyTEM
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B3aUMOJICHCTBUSI ACUMMETPHYHBIX COEAMHEHUH C SHAHTHMOMEPHO YHCTBIMH XHPaJbHBIMH
JEePUBATU3UPYIOLIMMHI PEareHTaMH, TAKUMH KaK MPOU3BOAHBIE MEHTUJA, C MOCIEAYIOIIUM
pasneneHneM IHacTepeoMepOB M THAPOJIMU30M C MOJYYEHHEM YHCTOrO MM OOOraIlieHHOro
sHaHTHOMepa. Crocol onpeneneHus ONTHYECKOI YMCTOThI BKIIIOYAET MOJyYeHUE XHPATbHBIX
CIIOXKHBIX 3(QUPOB, TAaKUX KaK MEHTHJOBBIH  CJOXHBIH 3¢up, Hampumep, (-
)MeHTHIIXJIopdOopMUaTa B TMPUCYTCTBHH OCHOBAHUS, WM CIOXHOro 3¢upa Moruepa, o-
mMeTokcHu-o-(TpudTopmermn)penunanerata (Jacob III, Peyton. “Resolution of (£)-5-
Bromonornicotine. Synthesis of (R)- and (§)-Nornicotine of High Enantiomeric Purity.” J.
Org. Chem. Vol. 47, No. 21 (1982): pp. 4165-4167), paueMu4eckol CMECH U aHAJINU3 CIIEKTPa
IH AMP OTHOCHUTENBHO MNPUCYTCTBUS [JBYX aTPONU3OMEPHBIX OSHAHTHOMEPOB WU
nuactepeomepoB. CTaOuiIbHbBIE AHACTEPEOMEPBI aATPOMU3OMEPHBIX COEIUHEHUI MOTYT OBbITh
pa3feNieHbl W BbIIENIEHBI ¢ MOMOIIBK XpoMaTorpadguu ¢ HOpMalbHOW u oOpaTHOU (ha3oW,
coluroast crocoObl pa3aeneHns aTponu3oMepHbIX HadTn-nzoxuHoauHOB (WO 96/15111).
[00135] ITo cmocoOy (3), pauemudveckass CMeChb W3 JBYX OJHAHTHOMEPOB MOXET OBITh
pasneneHa ¢ MCIob30BaHUEM XpoMaTorpaduu, MPUMEHsIsE XUPAIbHYIO CTaLMOHApHYIO (asy
(Lough, W.J., ed. Chiral Liquid Chromatography. New York: Chapman and Hall, 1989;
Okamoto, Yoshio, et al. “Optical resolution of dihydropyridine enantiomers by high-
performance liquid chromatography using phenylcarbamates of polysaccharides as a chiral
stationary phase”. J. of Chromatogr. Vol. 513 (1990). pp. 375-378). O6oraiueHHbie Wi
OYMIIEHHBbIE SHAHTHOMEPBI MOTYT OBITh pa3fesieHbl MO CHOCO0aM, MCIONb3YEeMbIM IS
pasneneHus APYruX XUPAIbHBIX MOJIEKYJ C aCHMMETPUYHBIMU aTOMaMH yIJIePOAa, TAKUMH
KaK ONTHYECKOe BPAIleHHe U KPYTOBOW TUXPOU3M.

[00136] OLIEHKA BUQJIOTMYECKOI'O JEMCTBUA

[00137] CoenuneHusi 1o W30OpPETEHHIO NPEACTABISAIOT coOor wuuHruburopsr SHP2. B
YaCTHOCTH, OHH MOKa3bIBatOT adpuauoCTh st SHP2.

[00138] Onpenenenne akTHBHOCTH coenuHenus popmysl I mo akrusaocTr SHP2 BO3MOKHO
C TOMOIIBI0 psiga TMPsMBIX W HEMpSIMbIX criocoboB oOHapyxkeHus. Hekoropsie
WITFOCTPATHBHBIE COSIUHEHMSI, ONIMCAHHBIE B HACTOSIIEM JOKYMEHTE, aHAJTU3UPOBAINCH IS
oueHkn wux wuHruOuposanust SHP2 (Ouonormueckuit mpumep 1). Knerounsiii anamu3
(Ononoruueckuii mpumMep 2) UCHONIB30BAICS AN onpexnenenus >pdexra naruduropos SHP2
OTHOCHTEJIbHO HHUCXOISIIEH Mepeaayu CHrHajia MOCpPencTBOM aHaimn3a (pochOopuiInpoBaHUs
ERK1/2.

[00139] BBEAEHUE U PAPMATIEBTHUYECKHE TTPEITAPATEI

41



[00140] CoenuHeHwusi, ONUCAHHBIE B HACTOSIIEM JOKYMEHTE, MOTYT BBOAHUTHCS JIFOOBIM
yIOOHBIM IyTE€M, COOTBETCTBYIOLIUI COCTOSIHUIO, MOAexKaleMy JeueHno. CoennHeHus mo
M300pETEHUIO BBOAATCA JIIOOBIM IPHEMJIEMBIM IIyTeM B BuAE (apMaleBTUYECKON
KOMITO3UIIMH, aJalTUPOBAHHON JUIsl TAKOTO MyTH U B 103€, 3Q(PEeKTUBHON 1M yKa3aHHOTO
neuenus. lloaxoxsmue myTH BKJIIOYAIOT MEpOPabHBIN, MNapeHTepaNbHbIM (BKIIOUYas
MOAKOKHBIN, BHYTPHUMBILIEYHBIM, BHYTPUBEHHBIN, BHYTPHUAPTEPHAIbHBIA, BHYTPUKOMKHBIMH,
UHTPATEKAJIbHBIN U SMTUIYPAJIbHBIN), TPAHCAEPMAJIbHBIHN, PEKTANIbHBINH, HA3aIbHbBIN, MECTHBIH
(Bkmouast  OyKanbHbII W CYOJMHTBaNbHBIN),  BarMHAJbHBIH,  BHYTPHOPIOIIHOW,
BHYTPWJIETOYHBIN U UHTPAHA3AJIbHBIMN.

[00141] CoenuHeHUst MOTYT BBOAMUTHLCS B JIFOOOH ynoOHOM GopMe Niisi BBEACHUS, HANpumep,
TaOJIETKH, TIOPOIUKH, KaICyJibl, PacTBOPbI, IUCIEPCHH, CYCIIEH3WH, CHPOTBI, CIpeH,
CYIIMO3UTOPHUH, TEJIH, SMYJIbCUH, TUIACTBIPU U mpodee. Takue KOMIIO3UILIUH MOTYT COIEPIKATh
KOMIIOHEHTBI, OOWenpuHsThle B  (apMaleBTHUECKOH O0NacTH I HM3TOTOBJICHUS
npenapaTos, Hanpumep, paszdaBuTenH, Hocutenaw, momudukaropsl pH, mnoxcmacrtureny,
HAIIOJIHUTENN U JIPyTHe aKTUBHBbIE areHThl. Ecim KemaTeqpHO MapeHTepalbHOE BBEACHHE,
KOMITO3UIIMH OyIyT CTEPHJIbHBIMU U B (popMe pacTBOpa WM CYCIEH3HUH, NMPHUEMIIEMOM I
uHbekuui i nHpy3uil. logxonsamue ycTpolicTBa Al MAPEHTEPATHHOIO BBO/IA BKIIFOYAOT
UTOJIOYHBIE  (BKJIIOYAsT MHKPOHUTOJIOUHBbIE) — IIMPULBI, OE3UrojIoYHble  IINPUIBI U
oOopynoBaHue 1Jist HHPy3Hil.

[00142] OObIuHO coeaMHEHHUE MO U300PETEHUIO BBOISAT B KojiudecTBe, 3pdekTrHBHOM is
JIEYEHUs] COCTOSIHUSL, KAaK OMHCAHO B HacTosimeM AoKkyMeHTe. COequHEHUs 10 N300peTeHHI0
MOTYT BBOIMTBHCS KaK COEIMHEHHE camMo 10 ce0e WM, albTepHATUBHO, B BHIE
bapmaneBTruecku npuemsieMoin conu. C Leab0 BBEACHUS M NTO3UPOBKU COCAMHEHHE CamMoO
no cebe win ero (papmMaueBTUYECKH NpHEeMJIeMas COJib OyOeT MPOCTO HAa3bIBAThCS KAk
COEAMHEHHE 110 H300PETEHHUIO.

[00143] TunuuHeli MpenapaTr MOAy4arOT MyTEM CMEIIMBAHUS COEAUHEHMs], ONMHCAHHOIO B
HACTOSIIEM JIOKYMEHTE, M HOCHTEeNs, pa3baBuTens wiM skcuunueHta. Iloxxomsimue
HOCHUTENH, pa30aBUTENN U SKCIUITUEHTHI SIBIISFOTCS XOPOIIO M3BECTHBIMHU CIIEI[HAUCTAM B
naHHOW obmactu u moapobHOo omucansel, Hampumep, B Ansel, Howard C., et al, Ansel’s

Pharmaceutical Dosage Forms and Drug Delivery Systems. Philadelphia: Lippincott,

Williams & Wilkins, 2004; Gennaro, Alfonso R., et al. Remington: The Science and Practice

of Pharmacy. Philadelphia: Lippincott, Williams & Wilkins, 2000; and Rowe, Raymond C.

Handbook of Pharmaceutical Excipients. Chicago, Pharmaceutical Press, 2005. IIpenapatsr

MOTYT TaK»X€ BKJIIOUaTh OAWH WM HECKOJbKO OydepoB, CTaOMIM3UPYIOIINX areHTOB,
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MOBEPXHOCTHO-aKTHUBHBIX ~ BEIIECTB, YBJIAXHAIOIIUX AareHTOB, CMAa304HBIX AareHTOB,
SMYJIBraTOPOB, CYCHEHIUPYIOIINUX areHTOB, KOHCEPBAHTOB, aHTMOKCHIAHTOB, MTOKPBIBAIOIINX
areHTOB, CKOJIb3SIIIUX BEIECTB, TEXHOJIOIMYECKHX BCIIOMOTATENIbHBIX BEIIECTB, KPACUTENEH,
NOACIACTUTENEH, apOMATU3UPYIOLIUX Ar€HTOB, BKYCOBBIX areHTOB, pa30aBUTENEH U APYrux
U3BECTHBIX H00ABOK, YTOOBI 00ECHEeUNTh COOTBETCTBYIOLIMH BHELUTHUN BHJ JIEKAPCTBEHHOTO
cpenctBa (TO €CTb, COEQUHEHHUS, OMNHCAHHOIO B HACTOALIEM JOKYMEHTe, WU €ro
(bapMaleBTHUECKOW KOMIO3HMLMU) WM TIOMOLIM B TPOHM3BOACTBE (PapMaleBTHYECKOro
NPONYKTa (TO €CTh, JIEKAPCTBEHHOTO CPENICTBA).

[00144] OpwH BapuaHT OCYIIECTBJIEHUS BKIIOYAET (hapMAaIeBTHUECKYK) KOMITO3ULIUIO,
comepxamyro coenuHeHne Qopmyner I, wim  ero crepeousomep, TayTOMep WU
dapmaneBTHUeCKH — TpuemsieMyr0  conb.  Creayiommi  BapHaHT — OCYIIECTBIICHUS
npeaycMaTpuBaeT (papManeBTUIECKYI0 KOMITO3HUIHIO, COAEPIKAIIYI0 COeNHHEHHE (OpPMYJIbI
I, wu ero crepeonsomep, TayroMep MM (HapMaLEBTUYECKH MPHEMIIEMYIO COJIb, BMECTE C
(bapmMareBTHUECKH TPHUEMIIEMbIM HOCHTENIEM, pa30aBUTENEeM WIN SKCIIUITUEHTOM.

[00145] B ngpyrom BapuaHTe OCYILIECTBIECHUs, H300pPETEHHE TMpenyCMaTPUBAET
(bapManeBTHUECKYI0 KOMITO3MLMIO, COAep Kaly coequHeHne ¢opmynsl I, wimm  ero
(dapMaleBTHUECKH TPUEMIIEMYIO COJb, KakK OINpeneisercs B JIIOOOM M3 BapUaHTOB
OCYILECTBIICHHsI, OIUCAHHBIX B HACTOSIIEM TOKYMEHTE, B CMECH C, I10 MEHbIEH Mepe, OTHUM
(bapmMareBTHUECKH TPUEMIIEMbIM SKCILIUTTHEHTOM.

[00146] B mpyrom BapuaHTe OCYINECTBJICHUs, M300pETeHUE BKIIIOUYAET (papMalleBTHYECKHE
komno3uumy. Takue (QapmaneBTHYECKHE KOMIIO3ULMM COAEPKaT COEIMHEHHE IO
n300peTeHnI0, MPUCYTCTBYOIEe C (apMalleBTHYECKH MpUEeMIIeMbIM HocuTenem. Jlpyrue
(bapMaKoJIOTH4eCKH aKTUBHBIE BEIECTBA MOTYT TaKXKe MPUCYTCTBOBaTh. Kak HCMOB3yeTcs B
HACTOSIIEM JNOKyMeHTe, "(apMaleBTUYECKU MPUEMIIEMbIii HOCUTENb" BKIIFOYAET JIOObIe U
BCE pACTBOPHUTENH, JUCIEPCHOHHBIE Cpenbl, TOKPBITUS, aHTHOAKTEpUAIbHbIE U
MPOTUBOTPUOKOBBIE areHThI, H30TOHUYECKHE U 3aMeNIsToue abcopOLUI0 areHThl U MPOUHE,
KOTOpBIE SIBJISIFOTCSL  (PM3UOJOTMYECKH COBMECTUMBbIMHU. llpumepnl (apManeBTHUECKH
NPUEMIIEMBIX HOCHTENIEH BKJIIOYAIOT OAMH WJIM HECKOJbKO W3 BOXBL, (hHU3pacTBOpA,
docdarao-OydepHoro Guspacreopa, IeKCTPO3bI, TIUIEPHUHA, ITAHONA U TIPOYee, a TAKKE UX
KOMOWHAIIMM, W MOTYT BKJIIOYAaThb HM30TOHUYECKHE AreHThl, HANpUMep, caxapa, HaTpus
XJIOpPUA WM TOJUCTIMPTBHL, TAaKHWE€ KaK MaHHUTON WM COpPOUTON, B KOMITO3ULMH.
dapmaneBTUYECKH TNPUEMIIEMbIE BEILIECTBA, TAKW€ KaK VBIAXHSIOIUE areHThl WU
HE3HAUNTENIbHbIE KOJIMYECTBA BCIIOMOTATENIbHBIX BEIIECTB, TAKUX KaK YBJIAKHSIOIINE areHThI

WIA 3MyJIbraTopbl, KOHCEPBAaHTBl WM Oydepbl, YyBEIMUUBAIOIUE CPOK XPAHEHUs, HIIU
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5((eKTUBHOCTD AHTUTENA UITH YaCTH aHTUTENA.

[00147] Komro3unuu mo HACTOALIEMY M300PETEHHI0O MOTYT HAXOAUTHCS B pa3HbIX (popmax.
OHM BKJIIOYAIOT, HampUMeEp, KUAKHE, IMOJNYTBEPHAble U TBEpIble JIEKAPCTBEHHBbIE (OPMBI,
TaKue KakK >KUAKHE DPaCTBOPBI (Hampumep, WHBEKLIMOHHbIE W HH(QY3UOHHBIE PaCTBOPBHI),
AVCIIEPCHH WM CYCHEH3UH, TaOJeTKH, TaOJeTKH, MOPOIIKH, JIUIIOCOMBI M CYNIO3UTOPHH.
@dopma 3aBUCHT OT MPEIONIAraeMoro crnoco0a BBEACHUS U TEPAeBTHYECKOrO MPUMEHEHUSL.

[00148] Tunu4Hble KOMIIO3ULMK HAXONATCS B (JOPME MHBEKIIMOHHBIX WM WH(PY3HOHHBIX
PacTBOPOB, TAKUX KaK KOMITO3ULUH, MOJOOHBIE TEM, KOTOPbBIE HCIIONB3YIOTCS ISl TACCHBHON
UMMyHH3alMu  Jirofed  antutenamu. OmHUM U3 COCOOOB  BBEACHHS  SIBJISIETCS
NapeHTepalbHbll  (HampuMep,  BHYTPUBEHHBIH, MOOKOXKHBIA,  BHYTPHUOPIOIIMHHBIN,
BHYTPUMBIIIEUHBIH). B JApyroM BapuaHTe OCYIIECTBICHUS AaHTUTENO BBOIIT IyTEM
BHYTPUBEHHOW WH(Y3UM WU HHBEKUMH. B npyrom BapuaHTe OCYLIECTBICHHS AHTHUTENO
BBOJST IyT€M BHYTPUMBILIEYHON WU MOAKOKHON HHBEKLIHH.

[00149] TlepopanpHOE BBEOEHHE TBEPAON IO3UPOBAHHON (POPMBI MOXKET OBbITh, HANIPHMED,
NIPEICTaBICHO B BUJE AUCKPETHBIX €IMHHULl, TAKUX KaK TBEpIble WJIN MATKHE KaIlCYJIbl,
apaxke, KpaxMajbHbIE KallCyJbl, MACTUIKH WM TaONETKH, KaKAas U3 KOTOPBIX COIEPIKHT
3apaHee ONPENEEHHOE KOJWYECTBO, II0 MEHbIIEH Mepe, OJHOrO0 COEIUHEHHs IO
NPEACTABIEHHOMY H300peTeHn0. B fpyroM BapuaHTe OCYLIECTBIEHHS IE€POPATBHOE
BBEICHHUE MOKET ObITh B (pOpMe MopolIKa WM rpaHy. B npyrom BapuaHTe OCyIIECTBICHUS
nepopasibHasi I03MpOBaHHas (opMa CyONMHIBalibHA, TAKOW Kak, HampuUMep, MacTWIKU. B
TaKUX TBEPIbIX JO3UPOBAHHBIX (hopMax coeauHeHHs (GopMyIibl I 0OBIMHO COYETAIOT ¢ OMHUM
WJIN HECKOJIbKUMH BCIIOMOTaTeIbHBIMH BeLIeCTBAMU. Takue KarcyJsibl Wid TabJeTKH MOTyT
CoZepKaTh KOMIIO3HLIMIO C PEryJIHPYEeMbIM BBICBOOOXKAeHHEM. B ciyyae karcyi, TabneTok u
apaxe, TO3UPOBAHHbIE (POPMBI MOTYT TaKKe COmep:kaTh Oy(depHble areHThl HIIH MOTYT OBITh
U3TOTOBJIEHBI C SHTEPOPACTBOPUMBIM MOKPBITHEM.

[00150] B npyrom BapuaHTe OCYIIECTBIICHUS MEPOPATbLHOE BBEICHHE MOXKET ObITh B JKUIKOH
nosupoBaHHOW (opme. Kuakue no3upoBaHHbE (HOPMBI ISl TEPOPATBHOTO BBEICHUS
BKJIFOYAIOT, Hampumep, (papManeBTHUECKH NMpPUEMIIEMBbIE 3MYJIbCUH, PACTBOPBI, CYCIIEH3UH,
CHPOTIBI U 3JIUKCUPBI, COAEpIKAIUe HHEPTHBbIE paz0aBUTENH, OOBIMHO HCIIOJNb3YEMbIE B
naHHOW obOmactu (Hampumep, Boay). Takue KOMITO3WLIMM MOTYT TakKe COAEpKaTh
BCIIOMOTaTeJIbHbIE BEIECTBA, TaKHe KaK YBJIAKHAIOLINE areHTbl, SMYJbIHUPYIOIIHNE areHTHl,
CYCHEHIUPYIOIINE areHThl, BKYCOBble M00aBKM (Hanpumep, TOACIAIIMBAIOIINE) W/ HIN
apOMAaTU3UPYIOILUE ar€HTHI.

[00151] B pmpyroM BapuaHTe OCYIUECTBJIEHUS NPEACTaBICHHOE H300pETEHHE BKIIIOYAET
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MapeHTePANIbHYI0  JieKapcTBeHHYK ¢opmy. "llapeHTepanbHoe BBeneHHE" BKIIIOYAET,
HaNpUMep, MOAKOXKHbIE WHBEKIUH, BHYTPUBEHHbIE HHBEKLUN, BHYTPUOPIOLITHBIC UHBEKIIHH,
BHYTPUMBILIEYHbIE UHBEKLNUH, UHTPACTEpHANIbHbIE MHbeKINH U uH(py3uro. [Ipenaparer ms
UHBEKIUHN (Mo ecmb, CTEpUIIbHBIE BOAHBIC WJIM MACJSIHbIE CYCIIEH3UN JIJIsl UHBEKIUH) MOTYT
ObITh C(HOPMHPOBAHBIMH, B COOTBETCTBHM C M3BECTHBIM B JAaHHOH 00JacTH ypOBHEM
TEXHHUKH, C HCIONb30BAHUEM IPUEMJIEMBIX IUCIEPTHPYIOIIMX AareHTOB, YBIAXKHSIOIINX
areHTOB W/WJIN CYCIICHINPYIOLIUX areHTOB.

[00152] B ngpyrom BapuaHTe OCYINECTBJIEHHS M300pPETEHHE BKJIIOYAET MECTHYIO
no3upoBaHHyo (GopMmy. "MecTHOoe BBemeHue" BKIIIOYAET, HAMPHUMEP, TPAHCIEPMAJIbHOE
BBEJICHHUE, TAaKO€ KaK TMOCPEACTBOM TPAHCAEPMANIbHBIX IUIACTBIPEH WJIM YCTPOWCTB ISt
noHodopes3a, BHYTPUINIA3HOE BBEACHUE WJIM WHTPAHA3AIbHOE, WJIH HHTALIUOHHOE
BBeieHHEe. KOMIO3UIIMK IS MECTHOTO BBEIEHUS] TAKXKE BKIIOYAIOT, HANPHUMEP, MECTHBIE
TN, CIped, Ma3u W Kpembl. llpemaparsl AJii MECTHOTO NPUMEHEHHUs] MOTYT BKJIIOYATh
COEAMHEHHE, YCUIINBaroLIee aOCOpOLUI0 TN IPOHUKHOBEHNE aKTUBHOTO MHIPEINEHTA Uepes3
KOXKy, WJIM IPYTHe MOpakeHHbIe yyacTku. Korna coeqnHenus o HacTosmeMy H300peTeHHIO
BBOJIAT, NMPHUMEHSS TPAHCAEPMAIbHOE YCTPOWCTBO, BBENEHHE OYAET OCYLIECTBISITHCS MPHU
MOMOIIY TIACTBIPS] MM PE3EPBYaPHOrO M MOPUCTOrO MEMOPAHHOTO THUMNA WM PA3JIMYHBIX
TBEPIAbIX MaTpULl. THUNHUYHBIE Npemaparbl sl 3TOH LEIM BKJIKOYAKOT TelH, THUAPOTeNH,
JIOCbOHBI, PACTBOPBI, KPEMbI, Ma3H, MPUCHITIKH, MMOBSI3KH, MEHBI, TUNIEHKH, KOJKHBIE TUIACTBIPH,
KaICyJIbl-MIMIUIAHTAThI, UIMIUIAHTATBI, CIIOHKH, BOJIOKHA, OaHAAXHU 1 MUKpOSMYJibcuu. Kpome
TOTO, MOTYT HCIIOJIb30BAThCSl JIMIIOCOMBI. THUMHYHBIE HOCUTENU BKJIIOYAIOT CIHMPT, BOAY,
MUHEpaJbHOE MACJIO, KUIAKUI Ba3euH, OeNblii Ba3eJUH, TIMLEPHH, MOJMITUICHTJIUKOIb U
NPONIJICHIIMKOIb. BKIIFOUEHHBIMH MOTYT OBITh YCUJIMTEIH MPOHHIIAEMOCTH, CMOTpPHTE,
Hanpumep, Finnin, Barrie C. and Timothy M. Morgan. “Transdermal penetration enhancers:
Applications, limitations, Ta potential.” J. Pharm. Sci. Vol. 88, No. 10 (1999): pp. 955-958.
[00153] IIpemapatsl, mpuemieMbie IJii MECTHOTO BBEACHHS B IJIa3, BKJIKOYAIOT, HAMPUMED,
rJIa3HbIe KaIlUIM, B KOTOPBIX COENUHEHHE IO HACTOALIEMY H300pPETEHUIO PACTBOPSIIOT WU
CYCIIEHUPYIOT B COOTBETCTBYIOIIEM HOcUTeNe. TUNWYHBIA Npenapar, NpUEeMJIEMbINA IJis
IJIA3HOTO WJIM YIIHOTO BBEINEHHs, MOXeT ObITh B (opMe Kameilb MHUKPOHHU3UPOBAHHOH
CYyCHeH3MH WJIM pacTBOpa B  HM30TOHMYeCKoM, pH-perymmpyemom, cTepuiIbHOM
¢usnonoruueckom pactsope. Jpyrue mpemnaparsl, mpuemiIeMble IUIS TJIA3HOTO M YLTHOTO
BBEICHHUS, BKJIIOYAIOT Ma3H, CIIOCOOHBIE K OMOJOrMYECKOMY Pa3JIOKEHHIO (TO €CTh, IeJIeBbIe
CIIOHJKH, PAacCAChIBAIOIINECS KOJUIAreH) U He CHOCOOHBI K OHOJOTHYECKOMY Pa3JIOKEHUIO

(HaanMep, CI/IHI/IKOHOBbIe) HUMILIAHTATBI, KalCyJIbl-UMIUJIAHTAThI, JHUH3bl W CHUCTCMbI H3
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YacTUI] WM BE3WKYJ, TaKHe KaK HHOCOMbl WM Jurocomel [lommmep, Takod Kak
NEPEeKPECTHO CLINTAsl IOJIMAKPHIIOBAs KHCJIOTA, MOJMBUHUJIOBBIA CIUPT, THATYPOHOBAs
KHUCJIOTA, LEJUIFOJIO3HBIA  MojuMmep, Hampumep,  (THAPOKCHUIIPOIIII)METHIILEIUII0NO03a,
TUIPOKCUATUIILICIUTION03a WM METUIILENI0N03a, WIN TeTepONOJUCaxapuaHbIil MONIUMED,
HarpuMep, rejlaHoBasi KaMelb, MOTYT OBITh BKJIFOYEHBI BMECTE C KOHCEPBAHTOM, TAaKUM Kak
OeHzankoHus xjopua. Takue nmpenaparsl MOTYT TaK»Ke JOCTABJSATHCS, UCTIONB3Yst HOHO(OpE3.
[00154] JAns uHTpaHA3aJbHOTO BBEAEHUS WM BBEACHHS MyTEM WHTAJSIUN COSIMHEHHS 10
HACTOSIIEMY H300pETEHHIO OOBIYHO TOCTABISIOTCS B (hOpME pacTBOpa WM CYCIIEH3UU W3
KOHTEHHepa C pPacHbUIUTEIbHBIM HACOCOM, KOTOPBIA CKUMAETCs WM HaKaYHBaeTCs
NAlMEeHTOM, MJHM B KA4eCTBE a’pO30JbHOTO CHpes M3 KOHTEWHepa, HaXOMSIIErocsl MOJ
naBieHHeM wWiu HeOynaii3epa, € HCIONB30BAHUEM COOTBETCTBYIOLIETO IPOIEIUIEHTA.
[Ipenapatel, mpueMiIeMble Ui HHTPAHA3AJIBHOTO BBEACHMS, KaK MPABIJIO, BBOISATCS B BHUJIE
CyXOro NoporIKa (UM OTAEIbHO, KaK CMeCh, HAIIPUMep, B CYXOH CMECH C JIAKTO30H, HITH KaK
CMEIIaHHbIE YaCTHLIbI KOMIIOHEHTOB, HalpuMep, CMelaHHble ¢ (QochomununamMu, TaKUMHU
KaK (HochaTHIUIIXOHH) U3 CYXOro MOPOIIKOBOTO MHTAJISITOPA, UITH KaK a3pO30JIbHBIN CIpei
U3 HaxXOMsINEerocss TMOJ JaBJ€HHWEM KOHTeHHepa Hacoca, CHpes, pPaclbUIUTENs
(IpenMyINeCTBEHHO pACIbUIUTENs] C HCIOJNBb30BAHUEM 3JIEKTPOTMAPOAWHAMHKH  JJIS
TOJIyYEHUs] MEJIKOAUCIIEPCHOrO TyMaHa), wiu HeOynakzepa ¢ uiu 0e3 MNPUMEHEHUs
NpUEeMJIEMOr0 MpomeuieHTa, Takoro kak 1,1,12-terpagproperan wm 1,1,1,2,3,3,3-
rentodroprponad. [{nsg MHTpaHA3aJbHOrO MNPHMEHEHUS MOPOLIOK MOXKET COAepKaTh
OuMoanre3uBHBIIN areHT, HAPUMEP, XUTO3aH HIIH LIUKJIOJEKCTPHH.

[00155] B npyrom BapuaHTe OCYIIECTBJIEHUS, H300pETEHHE BKIIIOYAET PEKTAIbHYIO
no3upoBaHHylo (opmy. Takas pekranpHas nOo3upoBaHHas (popma MokeT ObITh B BUJE,
Harpumep, cynnosuropus. Kakao-macno sBisiercss TpaguLUOHHON OCHOBOM CyNIO3UTOPUEB,
HO pa3HbIe AJTBTEPHATUBBI MOTYT OBbITh UCIIOIB30BAHBI B ClIy4ae HEOOXOAUMOCTH.

[00156] Kpome TOro, MOryT HCIOJNB30BATHCS APYTHE MATEPHANBI-HOCUTENH U CHOCOOBI
BBEICHUS, U3BECTHBIE B (papmaueBTHUecKoi obnactn. PapmaneBTHUECKHE KOMIIO3ULUH 10
HACTOSIIEMY H300pPETEHHI0 MOTYT IOJIy4YaTh, MPUMEHs JEOOOH M3 XOPOLIO W3BECTHBIX B
¢dapmarn cnoco0OB, TaKUX Kak mpoueayps! 3¢G¢GeKTUBHONW (OPMHPOBAHUS M BBEACHUS.
[IpuBeneHHbIe BbIIE COOOPAKEHUST OTHOCHUTENBHO 3((EKTUBHBIX IMPENapaToB U MPOLEAYD
BBEJICHUS XOPOIIO U3BECTHBI B JAHHON OOJIACTH 1 OIUCAHBI B CTAHAAPTHBIX yUeOHHUKAX.
[00157] Pexxum po3upoBaHHsI IJIsi COSNMHEHWUH IO HACTOALIEMY HW300PETeHHIO W/WN
KOMITO3UIMH, COZAEp’KAIIMX YKa3aHHbIE COEIUHEHMs, OCHOBAH Ha pAa3IMUYHBIX (HaKTOpax,

BKJIFO4as THUII, BO3PACT, BEC, TTIOJ U MEAULIUHCKOC COCTOAHUEC MaUCHTA, TSXKCCTh COCTOSAHUSA,
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NyTh BBOJAA;, M AKTHUBHOCTh KOHKPETHOI'O IPHMEHSEMOro COeqUHEHHs. TakuM o0pas3om,
PEKUM JTO3UPOBKM MOXKET BapbUpOBaTbCA B ILIMPOKMX Mpexaenax. B onHoM BapuaHTte
OCYIIECTBIIEHHs] OOIasi CyTO4YHash 7032 COEIUHEHHs 0 HACTOSIEMY H300pETeHHI0, Kak
npaBuio, cocrasisieT ot npuMepHo 0,01 no mpumepHo 100 Mr/kr (TO €CTb, MI' COETUHEHUS
IO HACTOSIIEMy H300pETeHHI0 Ha KI' MacChl Tella) Ul JIEYEHHs YKa3aHHBIX COCTOSIHUH,
o0Cy’XmaeMbpIX B HACTOSIIEM IOKyMEHTe. B apyrom BapuaHTe OCYIIECTBIEHHUs OO0Ias
CYTOYHasl 1032 COEAMHEHUs M0 HACTOsIIIEeMy M300peTeHur0 cocTasisier oT npumepHo 0,1 mo
npuMepHo S0 MI/KT, U B IPyroM BapHaHTE OCYLIECTBIEHHs OT mpumMepHo 0,5 1o mpumepHO
30 mr/kr. 1 B3pocyoro 4enoBeka ¢ BecoMm 70 Kr oOlasi CyTO4Hast 1032 MOKET COCTABJISATh
0,1 mr-2 r; 1mr-500mr u npouee. He penkoctp, 4TO BBEAEHUE COCAUHEHUS MO HACTOSILIEMY
n300pETEHNIO TIOBTOPSIETCS HECKOJIBKO pa3 B IeHb (00bIMHO HE Oojee 4 pa3). MHOTOKpaTHbIE
I03Bl B JIEHb, KaK MPABUJIO, MOTYT HMCIIOJIb30BATHCS ISl YBEJUUEHUsT O0IIei CyTOYHOH 03Bl
py HEOOXOTUMOCTH.

[00158] Mlnsi mepopaibHOTO BBEIEHUS KOMITO3WUIIMHM MOTYT OBbITh MpPENCTaBieHbI B (popme
tabnetok, comepxkammx 0,01, 0,05, 0,1, 0,5, 1,0, 2,5, 5,0, 10,0, 15 ,0, 25,0, 50,0, 75,0, 100,
125, 150, 175, 200, 250 u 500 Mr akTUBHOIO HHIPEAUEHTA sl CUMOTOMATUYECKOU
KOPPEKTUPOBKHU JO3UPOBKHU MALIUEHTY. JIEKapCTBEHHOE CPEACTBO, KaK MPAaBUIIO, CONEPKUT OT
npumepHo 0,01 mr 1o npumepHo 500 Mr aKTUBHOIO MHIPEIMEHTA, WU B APYTOM BapUAHTE
OCYLIECTBJIEHUs], OT mpuMmepHo 1 mr no npumepHo 100 Mr akTMBHONO HHIPENMEHTA.
BrHyTpuBeHHO [03bI MOTYT HaXxOAUTbCA B AuanaszoHe oT npumepHo 0,01 no mpumepno 10
MI/KI/MHHYTY BO BpeMsi HHQY3HH C HOCTOSTHHOI CKOPOCTBIO.

[00159] Tlogxomsimue CyOBEKTBI COIJIACHO M300PETEHHI0  BKIIIOYAIOT  CYOBEKTOB
MJIEKOMUTAIOLINX. MIIEKOMUTAIOIUE, B COOTBETCTBUU C M300pETEHHEM, BKIIIOYAIOT COOAK,
KOIIIEK, KPYIHBIA POraThliii CKOT, KO3, JIOIIAAEH, OBELl, CBUHEH, IPhI3YHOB, 3alIIENON00HbIX,
NPUMATOB U MPOYEe, U OXBATHIBAIOT MIIEKOMUTAIOIIHNX C BHYTPUYTPOOHBIM Pa3BUTHEM.

[00160] CITOCOBbbLI JIEYHEHWA COEAUHEHWEM COI'JTACHO U30BbPETEHHIO

[00161] CoennHeHus MO HACTOSIIIEMY U300PETEHUIO MOTYT OBITh IPUEMIIEMbIMU B JICUEHUH
IIMPOKOTO JAMana3oHa 3a0O0NIeBaHMMN, PACCTPOMCTB MM COCTOSHUH, BKMo4as pak. [lpyrue
COCTOSIHUSI, KOTOPBIE MOTYT JIUUTHCS COSAMHEHUSMH COTJIACHO HACTOSIIEMY H300pETEeHHIO,
BKJIFOUAIOT THUIEPNpordepaTuBHble 3a00JEeBaHUs, BOCIAIHUTENbHbIE PACCTPOMCTBA MU
Oob.

[00162] IIpenycMOTpeHBI Takke COCOOBI JISUSHHS WU MPEenyIpeKaeHUs 3a00JIeBaHUS T
COCTOSIHMSI ITyTE€M BBEAECHUSI OAHOIO WA HECKOJIBKUX CO€AUHEHUN, ONTMCAHHBIX B HACTOSILIEM

JAOKYMEHTe, UM UX CTepeon3oMepa, TayTomepa Hin (papMaleBTU4eCKU MPUEMIIEMON COJH.
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B OJTHOM BapuUaHTe OCYILECTBJICHHS peayCMOTPEH crocod JIeUeHHs]
runeprpoiardepaTuBHOro 3a00NeBaHus Y MIIEKOMUTAIOIEr0, KOTOPBIN BKJIFOYAET BBEIACHUE
TepaneBTHUeCKH 3(PQPeKTHBHOrOo KoguuecTBa coenuHeHus Qopmynel I, wam  ero
cTepeou3oMepa, TayToMepa i (papMaleBTUUECKU IPUEMIIEMOI COJIH, MIIEKOITUTAOIIEMY.
[00163] Jlpyroii BapuaHT OCYINECTBJEHUS IPEIyCMAaTPUBAeT CIOCOO JIEYeHUs] WU
NPEeAYNPEeXACHUs paka y MIIEKONMMUTAIOLIEro, HYXJAIOLErocss B TAKOM JICYEHUH, IIPU 3TOM
crnoco0  BKJIIOYAET  BBEOEHHE  YIOMSHYTOMY  MJIEKONMTAIOMIEMY  TepaneBTUYECKH
s¢dexTuBHOrO KonmyecTsa coennHeHus ¢Gopmyinel I, mmm ero crepeomsomepa, Tayromepa
win GpapMaleBTHYECKH TPHEMJIIEMOM COJTH.

[00164] M300peTeHne Tak:ke OTHOCUTCS K (hapMaleBTHYECKOW KOMITO3ULIUH, COAEpIKalIen
coennaenne Gopmynsl I, wiu ero gapmManeBTHYECKH IPUEMIIEMYIO COJIb, KaK ONPENessieTCs
B JIOOOM W3 BapHAHTOB OCYINECTBJIEHHs, ONUCAHHBIX B HACTOALIEM JOKYMEHTE, JIsi
MIPUMEHEHUs NIPH JIEYEHUHU paKa.

[00165] [lpyroii BapuaHT OCYINECTBIEHHsS MPEIyCMaTPUBAET CIOCOO JIEUEHHsS WU
NpeAynpexaeHus] OONMH Y MIIEKOIUTAIOIIEr0, HYKAAIOLIErocs B TAKOM JIEYEHUH, TIPU 3TOM
crnoco0  BKJIIOYAET  BBENEHHE  YIOMSHYTOMY  MJIEKONMTAIOLIEMY  TEPareBTHYECKU
3¢ eKTUBHOrO KojH4yecTsa coeanHeHus ¢opmyinel I, mmm ero crepeomsomepa, TayroMmepa
iy (papMalieBTUYECKH IPUEMIIEMOH COJH.

[00166] [lpyroii BapuaHT OCYIIECTBJIEHHS MpEeNyCMaTPUBAET CIOCOO JIeUeHUs WU
NPEAYNPExKIEHUs] BOCHAIUTEIBLHOIO PACCTPONCTBA Y MIIEKOMMTAIOLIErO, Hy>KIAIOIIErocs B
TaKOM JIEYEHUH, IPU 3TOM CIOCOO BKIIFOYAET BBEIECHHE YIIOMSHYTOMY MJIEKOIMHUTAIOIIEMY

TepaneBTHuecku 3P dekTuBHOrO KONMMYecTBa coenuHeHuss ¢opmynbl I, waum  ero

)
cTepeou3oMepa, TayToMepa Win papMaleBTHUECKH PUEMIIEMON COJIH.

[00167] Hpyroii BapuaHT OCYINECTBJIEHUS MpenycMaTpuBaeT cnocod naruouposanus SHP2
AKTUBHOCTH TMPOTEUHTUPO3UH(pOCPATa3bl B KIETKE, BKIIOYAOIMNA 00pabOTKy KIJIETKU
COEMHEHHEM B COOTBEeTCTBUU C ¢opmynoi I, mmm ee crepeomsomepa, TayTomMepa MU
(hapMaleBTHYECKU TPUEMJIEMOU COJIH.

[00168] Hdpyroii BapuaHT OCYINECTBJIEHUS MpenycMaTpuBaeT crnocod naruouposanus SHP2
AKTUBHOCTH TMPOTEUHTUPO3UH(pOCPATa3bl B KIETKE, BKIIOYAOIMHA 00pabOTKy KIJIETKU
COEAMHEHHEM B COOTBETCTBUH C (dopmyJoi I, uinn ero crepeonzoMepoM, TayTOMEPOM HITH
(bapMaeBTHUECKH TPUEMIIEMON COJIBIO, B Kon4decTBe 3((EKTUBHOM UIsl OCIAONEHHs M
yCTpaHEHUs! aKTUBHOCTH KnHa3bl SHP.

[00169] Hpyroii BapuaHT OCYINECTBJIEHUS MpenycMaTpusaeT crnocod naruouposanus SHP2

AKTUBHOCTH  NPOTEUHTHpO3MH(pOchaTaspl y MNalUeHTa, HYXXAAOIErocs B  OTOM,
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BKJIFOUAIOLIETO CTAAMI0 BBEAEHHUS YIOMSHYTOMY MAllMEHTy COENMHEHUs B COOTBETCTBUH C
dbopmyoii I, mim ero crepeonsomMepa, Tayromepa Win papMaleBTHUECKH TPUEMIIEMOM COJIH.
[00170] B npyrom BapuaHTe OCYIIECTBJICHHS M300peTeHHE MpPeayCMaTPUBAET CIOCO0
MHrHOMPOBAHUS AKTUBHOCTH NpOoTenHTHpo3uHdocdarazel SHP2 s nevyenus paka.

[00171] Jpyroii BapuaHT OCYIIECTBIEHHs MNPEIyCMAaTPUBAET CIOCOO JICUSHHs WM
o0JierueHus TSKECTH TUIepnponnudepaTuBHOrO 3a00I€BaHUS Y HY)KIAIOIIErocs MalUueHTa,
BKJIFOYAIOLIETO BBEIEHUE YIIOMSHYTOMY MAILIMEHTY COCIMHEHHUSI B COOTBETCTBUU C (POPMYJIOi
I, wnm ero crepeousomepa, TayromMepa Win (papMaLeBTHUECKN TPUEMIIEMON COJIH.

[00172] J[lpyroii BapuaHT OCYIIECTBIEHUs MPEAyCMATPUBAET CHOCOO JIEYSHHs WU
oOJierdyeHusi TSKECTU rurneprnposndepaTUBHOrO 3a00JIeBaHMsI Y TAIIMEHTa, HYKIAIOIErocs B
5TOM, BKJIIOYAIOIIUNA COBMECTHOE BBEJEHHE YIOMSIHYTOMY TMAaLUEHTy COEAMHEHUs B
coorBercTBUH ¢ (popmynoit I, mm ero crepeonsomepa, Tayromepa WM (papManeBTHUECKH
MIpUEMJIEMON COJIH, C, 110 MEHbIIEH Mepe, OJHUM JIPYTUM XUMHUOTEParneBTUYECKUM areHTOM,
UCTIONB3YEMBIM TSI JICUEHUs T HOPMAJIM3ALUH THITEPIPOSH(epaTHBHOTO 3a00I€BaHHUS.
[00173] J[lpyroii BapuaHT OCYLIECTBICHUS MPEAyCMATPUBAET CIOCOO JICYSHHs] WU
o0yerdeHust TSDKECTH OONM Yy HYKAAMOIIErocsl NMAalMEeHTa, KOTOPBIA BKIIOYAET BBEICHUE
YyIOMSHYTOMY TAIMEHTy COeNWHEHHs B CcooTBercTBUM ¢ ¢Qopmynoir I, wumm  ero
CTepeon3oMepa, TayToMepa Win papMaLeBTHUECKH PUEMIIEMOI COH.

[00174] J[lpyroii BapuaHT OCYIIECTBJCHHS NPEAYCMATPUBAET CIOCOO JIEUEHUs] WU
o0JierdeHust TSHKECTH BOCHIAUTEIBHOTO PACCTPOICTBA y HYKAAOIIErocst MallMeHTa, KOTOPbI
BKJIIOYAET BBEACHHE YINOMSHYTOMY IMAallMEHTy COEAMHEHUS B COOTBETCTBHHU C (hopmysoi I,
WJIH €ro CTepeonu3oMepa, TayToMepa WiH (HapMaleBTHUECKH TPUEMIIEMOM COJIH.

[00175] B ppyroMm BapuaHTe OCYIUECTBJICHHS CHOCOO JICUEHUS WM TNPEenyNpeKaeHUs
3a00JieBaHMsI WJIM PacCTPOMCTBA, MoayjupoBaHHoro SHP2, BKIIIOYArOIIMI BBeIEHUE
MJIEKOIUTAIOLIEMY, TPEOYIOLIEMY TaKoro JiedeHus, 3(peKkTHBHOrO KOIMUYeCTBa COSAMHEHUS
dopmysl I, wn ero crepeonsomepa, TayToMepa Wil papMaLeBTHYECKH TPUEMIIEMOH COJTH.
ITpumeps! Takux 3a00e€BaHUIl M PACCTPONMCTB BKIIIOYAIOT, HO HE OTPAHUYHMBAIOTCS 3THM,
runeprpoiudepaTuBHble 3a00JEBaHUS, TaKU€ Kak pak, W OONb WJIM BOCHAIUTEIIbHBIE
3a00NeBaHMS.

[00176] [dpyroii BapuaHT OCYIIECTBJIEHMs IpelyCMaTpUBAaeT MPUMEHEHHE COEeIUHEHUs
¢dopmynsl I umm ero crepeonsomepa, Tayromepa win (hapMaLeBTHUECKN TPUEMIIEMON COJTU B
NPOM3BOJCTBE  JIEKAPCTBEHHOTO  CPEACTBA AN JIEYEHUS  TrunepnposnepaTHBHOrO
3a0oneBanus. [lpyroil BapuaHT OCYIIECTBJICHUS MPeNyCMaTPUBAET IPUMEHEHHE COSTUHEHUS

dopmynsl I umm ero crepeonsomepa, Tayromepa win (papMaLeBTHUECKU PUEMIIEMON CONTU B
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IIPOM3BOJICTBE JIEKAPCTBEHHOIO CPEACTBA JUIS JICYEHUsI paKa.
[00177] Hdpyroii BapuaHT OCYLIECTBJIECHUS IMPEeAyCMaTPUBAET INPUMEHEHHE COEJUHEHUs
(bopmyuel I, unu ero crepeonsomMepa, Tayromepa Uin (papMaLeBTHIECKU IPUEMIIEMON CONU B
IPOU3BOACTBE JEKAPCTBEHHOTO CPEICTBA AJIs JieueHUs: OOJIH.

[00178] [lpyroil BapuaHT OCYILECTBJIEHHs IpeAyCMAaTpUBAeT NPUMEHEHUE COEeTUHEHUs
¢dopmyiel I nim ero crepeonsomepa, TayroMepa win papMaLeBTHIECKH TPUEMIIEMOH COJTU B
IIPOU3BOACTBE JIEKAPCTBEHHOTO CPEICTBA AJIS JIEUSHHS] BOCIIAJIMTEIbHOTO 3a00JI€BAHMS.
[00179] Hpyroii BapuaHT OCYLIECTBJIEHUS IMpPeNyCMaTPUBAeT IMPUMEHEHHE COEIUHEHUS
dopmyuner I, nnu ero crepeonszomepa, Tayromepa Uin papMaLeBTHIECKHU ITPHEMIEMON COJH
IUIE TIPUMEHEHHUs] B JIEYEHWH runeprnposudepaTuBHbix 3aboneBaHuit. [[pyroit BapuaHT

OCYIIECTBIIEHHsI TPEANoiaraeT mpuMeHeHne coequHeHus Qopmyner I, wimm  ero

>
cTepeon3oMepa, TayToMepa win GapMaleBTHUECKH MTPUEMIIEMOH COJIU IJIsl TPUMEHEHUs TIPU
JICYCHUH paKa.

[00180] [pyroii BapuaHT OCYIIECTBJIEHMs IpelyCcMaTpUBaeT MPUMEHEHHE COEeIUHEHUs
dopmynsl I, nnu ero crepeonsomepa, TayroMmepa WiH (papMaLeBTHUECKN MPUEMIIEMON COJTN
1T IPUMEHEHUS TIPU JIEYEHUH OOJTH.

[00181] [pyroii BapuaHT OCYLIECTBJEHUS IMpPeNyCMaTPUBAET NPUMEHEHHE COEJUHEHUs
dopmynsl I, unu ero crepeonsomepa, Tayromepa UM (papMaLeBTHUECKU MPUEMIIEMOI COJIU
11 IPUMEHEHHUS TIPU JIEYEHUH BOCTIAJIUTENbHBIX 3a00JIeBaHUH.

[00182] M300peTeHre Takke BKIFOYAET CASIYIOIINE BAPHAHTDI OCYIIECTBICHUS:

coenuHenue Gopmysl I mm ero papManeBTHUECKN IPUEMIIEMYIO COJIb, KaK ONPEAEIsIeTCs B
moOOM M3 BapPHAHTOB OCYLIECTBJIEHHs, OIMCAHHOE B HACTOSINEM JOKYMEHTE, s
MPUMEHEHHUs B Ka4eCTBE JIEKAPCTBEHHOI'O CPE/CTBA,

coennHenue Gopmysl I, wiu ero gapmManeBTHYECKH IPUEMIIEMYIO COJIb, KaK OMPENeseTCs
B JIOOOM W3 BapHAHTOB OCYIIECTBJICHHUS, ONHCAHHOE B HACTOSINEM JOKYMEHTE, MJIsi
NPUMEHEHUs MPU JICUeHUH PaKa;

cnoco0 neuyeHus 3aboneBaHus, AN KOTOporo ykasaH uHruourop SHP2, y cyObekra,
HYJKIAIOLIEroCss B TaKOM JICYCHHH, BKJIOUAIOIIMHA BBEACHUE CYOBEKTY TEpaneBTHUECKH

s¢dexkTuBHOrO KonmuecTBa coenuHeHus ¢opmyiasl I, umm  ero  QapmaneBTHYECKH

>
NPUEMIIEMOH COJIH, KaK OMpPENessieTCsl B IIOOOM M3 BAPHAHTOB OCYIIECTBIICHHS, ONIMCAHHBIX B
HACTOSILIIEM TOKYMEHTE,

npuMeHeHre coenuHeHus ¢opmyisl I wim ero papMaLeBTHUECKH NPUEMIIEMON COJIH, Kak
ompenensercss B JIOOOM U3 BapHAHTOB OCYIIECTBJIEHHS, OMNHMCAHHBIX B HACTOSINEM

AOKYMEHTEC, AJIA MPOU3BOACTBA JICKAPCTBCHHOI'O CPEACTBA MJIA JICUCHUA 3a00JIeBaHUs HJIH
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COCTOSIHUS, [T KOTOPOro nokasaH uaruoutop SHP2;

coennHenue Gopmyinsl I mm ero papmaneBTHIECKH MPUEMIIEMYIO COJIb, KaK OTIPENeNsieTCs B
moO0OM U3 BapUAaHTOB OCYIIECTBJICHHUS, OIMCAHHBIX B HACTOSINEM JOKyMEHTe, s
NPUMEHEHHs] B JieueHHH 3a00JIeBaHUS MM COCTOSHHS, JUI KOTOPOrO MOKa3aH MHTUOUTOp
SHP2; wnu

(bapmMaLeBTHUECKYIO KOMITO3ULIMIO ISl JIeYeHUs 3a00JI€BaHNS MM COCTOSIHUSL, JUISI KOTOPOTO

nokaszaH wuHruOutop SHP2, copmep:xamuii coemunenue ¢opmynsl I, wuam  ero

,
(apMaleBTHUECKH TPUEMIIEMYIO COJIb, KaK ONpeneisercss B JIIOOOM M3 BapUaHTOB
OCYIIECTBJIEHHS], ONTMCAHHBIX B HACTOSLIEM JTOKYMEHTE.

[00183] B HekOTOpBIX BapHWaHTaX OCYIIECTBJICHHs THIEprponudepaTuBHOe 3a00JIeBaHME
npencraBisier coboil pak. B HEKOTOPBIX BapHAaHTAX OCYINECTBJICHHS pPaK MOXKET ObIThb
BbIOpaH W3 MEJIAHOMBI, FOBEHWJIBHOW MHEIOMOHOLUTApPHAs JIeHKeMHH, HeHpoOJIacTOMBl,
MOJIOXKHUTEBHOTO 10 PraaeabPpUiiCKOl XpOMOCOME XPOHHUYECKOTO MHUEIOHIHOTO JIEHKO3a,
TIOJIOSKUTENIBHOTO 0 (prtanenbGuiickoil XpoMocoMe OCTporo JTuM(oOIaCTOMHOTO JISHKO3a,
OCTPOr0 MHEJIOUIHOTO JIEHK03a, MUEJIONpPONu(epaTUBHBIX HEOIUIa3M (TaKUX KaK MCTHHHAS
NOJMLUTEMHS], 3CCEHLMANbHAsT TPOMOOLMTEMHUS M TEpBUUYHBI Muenodpudpos), paxa
MOJIOUHOM >Ke€Je3bl, paka JIETKOro, paka Ie4YeHH, paka TOJCTONH M MpsAMOM KHUIIKH, paka
NUINEBOJA, paka >KeNyaKa, IUIOCKOKJIETOYHOrO paka TOJIOBBI W IIEH, TIJTHOOJIACTOMBI,
aHAIJIACTUYECKON KPYIHOKJIETOYHONH JUM(OMBI, KapLUUHOMBI IIUTOBUAHON KeNe3bl HU
IIMUIONIHBIX ~HOBOOOpa3oBaHWil. B  HEKOTOpBIX BapuaHTaXx OCYIUECTBIEHUS pPaK
npencTaBisieT coOOW  MeNnaHOMBL. B HEKOTOpBIX BapuaHTaxX OCYIIECTBIEHUS pPak
NpeacTaBisieT COOOM IOBEHUJIbHBIE MHEJIOMOHOIIUTAPHBbIE JIeWKeMHH. B HEKOTOpPbIX
BapHaHTaX OCYINECTBICHUS pPaK MpeacTaBisieT cobol HelpobnactoMbl. B HEKOTOpBIX
BAPMAHTAX  OCYLIECTBJIEHHs]  paKk  MpPencTaBisieT  COOOH  TMOJOXKHUTENbHBIA IO
bunanenbPUACKON XPOMOCOME XPOHUYECKHH MHENIOWIHbIN Jieliko3. B HekoTopbIx
BapHaHTaX OCYIIECTBJICHHUsI PaK MPeaCTaBisieT COO0H MOJOKUTENbHBIE MO (Putane b uitcKom
XPOMOCOME OCTpBIE JIUM(POOIACTOMHBIE JIEHKO3bl. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS
paK TpeAcTaByisieT COOOW OCTPBI MHUENOWAHBIN Jieliko3. B  HEKOTOpBIX BapHaHTaxX
OCYILECTBIIEHHsI paK MpPEACTaBIsieT cOO00 MHenonpordepaTuBHbIE HEOMIa3Mbl, TAKHE KaK
HACTOSIIIAs TIOJMMLUTEMHUS, 3CCEHIIHAbHAs TPOMOOIIMTEMHUS U TEPBUUYHBIA Muenodpudpos. B
HEKOTOPBIX BapUAHTAaX OCYLIECTBJIEHHUS paK BBIOMPAIOT W3 TPYMIbL, COCTOSINEH U3
HACTOSIIIEH MONMULUTEMUH, 3CCEHIMAIBHON TPOMOOLIMTEMHH U TIEPBUYHOrO Muesnopuodposa.
B HEKOTOpBIX BapHaHTax OCYIIECTBJIEHHS pPaK TNPEACTaBIsIeT COOOM HACTOALIYIO

MOJIUIUTEMHIO. B HEKOTOPBIX BapuUaHTaX OCYLIECTBJCHHS pPaK MpeacTaBisieT coOoi
51



SCCEHLMANbHYI0 TpoMOonuTeMur0. B  HEKOTOpBIX BapuaHTaX OCYIIECTBJIECHUS pak
npeacrasisier coboil nepBuYHBI MuenoguoOpo3. B HEKOTOPBIX BapHaHTax OCYILNECTBIICHUS
pak npencTasisieT cOOOHM pak MOJIOYHOH jkene3bl. B HEKOTOPBIX BapHaHTaX OCYIIECTBJIEHUS
pak mpexacrtaBisieT cOOOH pak JIerkoro. B HEKOTOphIX BapHaHTax OCYINECTBICHHUS pak
npencTaBisier co0OM  pak medeHH. B HEKOTOpBIX BapuaHTax OCYLIECTBIEHHS pPak
npeAcTaBisieT coOOM  pak TOJCTOW M MpsIMOM  KUIIKW. B HEKOTOpPBIX BapuaHTax
OCYIIECTBIIEHHUsI pPaKk TNpeAcTaBisieT coOoil pak muimeBoja. B HEKOTOPBIX BapHaHTAaX
OCYIIECTBIIEHHsSI pPaK TPENCTaBIsIeT COOOM pak Jkeinynka. B HEKOTOpPBIX BapHaHTax
OCYIIECTBIIEHHsI PaK TMPENCTaBJsIeT COOOHM TIUIOCKOKJIETOYHBIH pak TroJioBbl M Ined. B
HEKOTOPBIX BApUAHTAX OCYINECTBIEHHUS pak TPEeACTaBisieT cobol rimobnactomy. B
HEKOTOPBIX BapHAHTaX OCYLIECTBIEHHUS paK MPEACTaBIseT COOOH aHAIIACTUYECKYIO
KPYITHOKJIETOYHYIO JTUM(POMY. B HEKOTOpPBIX BapHaHTax OCYIIECTBIEHHs PaK MPEICTAaBISET
co0ol KapUWHOMY IIUTOBHUAHOHN >Kene3bl. B HEKOTOPBIX BapHaHTaxX OCYILIECTBIEHHS Pak
npeAcTaBisier co0OH  mMMHUUIOMIHBIE HOBOOOpa3oBaHMsA. B KOHKpETHBIX BapHaHTax
OCYIIECTBJICHUs pak BbiOpaH u3 rpymmbl, coctosmeit u3 NSCLC, paka TOJCTON KHUIIKH, paka
NUINEBO/A, PaKa MPsIMON KHUIIKH, FOBEHWJIBHOIO MHEJIOMOHOLMTAPHOTO Jeliko3a (“JMML”),
paxKa MOJIOUHOM >Keje3bl, MeJJAHOMBI U paka MOJIKEeTyA0YHON XKeNe3bl.

[00184] B kKOHKpETHBIX BapHaHTaX OCYIIECTBJICHUs, 3a00eBaHNE UIH PACCTPOHCTBO MOXKET
ObITh BbIOpaHO M3 HelipopuOpomaro3a u cuHapoma HyHana. B KOHKpeTHBIX BapHaHTax
OCYIIECTBIICHHSI, 3a00JIeBaHNE HIJTH PACCTPONCTBO MpeACTaBisieT codoii Helipodhubpomaros. B
KOHKPETHBIX BapHAHTAaX OCYINECTBIICHHUS, 3a00JIeBaHHWE WM PACCTPOMCTBO IMPENCTABIAET
coboii cunapom HyHaHa.

[00185] B KOHKpeTHBIX BapUaHTAaX OCYLIECTBJIEHUs, 3a00JieBaHUE WM PACCTPOUCTBO
NpeACTaBysieT COOON IMBAHHOMATO3.

[00186] B KOHKpeTHBIX BapHaHTAX OCYINECTBIEHUs, 3a00JeBaHHE WU PaCCTPOICTBO,
BKJIIOHAIOLIlee KJIETKY, COJEep’Kallylo MyTaluio, koaupyromyro BapuanT KRASGI12C.
Cwmotpure nokyment WO 2019/051084.

[00187] B HekOTOpBIX BapuUaHTaX OCYINECTBJICHUs, runepnpoudepaTuBHOEe 3a00JieBaHUE
NpeACTaBisieT coOol 3a0oNieBaHMe WJIM PAcCTPOICTBO, BKJIOUAIOIIEE KIETKY C MyTalHeH,
konupyromyro BapuaHT NF1 ¢ morepeit pynkuuu (“NF1LOF”). B HekoTOpbIX BapHaHTax
ocymectenenus, mytauuss NF1 mnpencrasmser coOoit myrauuto mnorepu ¢(yHkiun. B
HEKOTOPBIX BapUAHTAaX OCYIIECTBJIEHHs, 3a00JIeBaHHME WM PACCTPOICTBO NPEACTABISAET
co0oli OmMyxoJib, COEpKaIlyl0 KJeTku ¢ MyTtauuedl morepu ¢pyHkuuu NF1. B HekoTOpbIX

BapUaHTax OCYLIECTBIEHHsI, Onmyxoib npeacranister cobolt NSCLC nnm onyxosp MenaHOMBL.
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B HekoTOphIX BapuaHTax OCYyIIeCTBICHHs 3a00ieBaHMs BHIOMPAIOT U3 HelpodudOpomaTosa
tuna I, Hefipopudpomarosa Tuna I, mBaHHOMaTO3a M cMHAPOMa BaTcoHa.

[00188] B HekOTOpPHIX BapUaHTAaX OCYIIECTBJIEHUS 3a00JieBaHWE WM PaCCTPOICTBO,
accouuupoBaHHoe ¢ mytauuei RAS-niytu B kierke cyObekra, AenaeT KJIEeTKy, IO MEHbIIeH
Mepe, YaCTHYHO 3aBHUCHMOH OT MoToka curHaiauHra depes SHP2. B HekoTOpbIX BapuaHTax
ocyuectBieHust Mmytausi RAS-nytu npencrasnser coboit myrauuio RAS, BbiOpanHyo u3
KRAS-myTtanmu, NRAS-myraumn, SOS-myrtanuu, myrauuu BRAF xmacca III, myrtamuum
MEKI knacca I, myraumun MEKI kmacca II u myraumum F1. B HekoTopwIx BapuaHTax
ocymecteieHns, KRAS-myranus siisiercst BBIOpaHHOH U3 KRASG12A-MyTaLII/II/I, KRASCC.
myTtauu, KRASGI12D-myraumn, KRASGIZF-MYTaLII/II/I, KRASGul-MYTaLII/II/I, KRASC!E.
MYTaluH, KRASGlZR-MyTaLII/II/I, KRASGIZS-MYTaLII/II/I, KRASGIZS-MYTaLII/II/I Mytauuu. B
HEKOTOpbIX BapHaHTax ocymectsieHns KRAS-myrarus npencrasmser coboii KRASYA-
myTanuoo. B HekoTopeix BapuaHTax ocymectieHuss KRAS-myrtanus npencrasisier coboit
KRASGIZC-MYTaLII/II/I. B  Hexkoropbix BapuaHtax ocyuiectBieHus ~KRAS-myTtanus

12D
SG

npexncrasisietr coboir KRA -MyTauuio. B HexkoTopeix BapuaHnTax ocyuiectBieHuss KRAS-

MyTaluss TPEACTaBisAeT  CoOOM KRASGIZF-MYTaLII/IIO. B  HekoTOpBIX  BapHUaHTax

ocymecteieHus: KRAS-myranust npencrasisier coOoit KRAS

-MyTauu. B HEKOTOpbIX
BapuaHtax ocymectieHuss KRAS-myTauusa npencrasnser coboi KRASGIZL-MyTaumo. B
HEKOTOpBIX BapuaHTax ocyuiectBiaeHuss KRAS-myrtauus npexncrasnser coboit KRASCR.
MyTauuio. B Hexoropeix BapmaHTax ocyuiectsieHust KRAS-myrauus npencrasiser coboit
KRASGIZS-MyTaumo. B Hexoropeix BapmaHtax ocymectBieHus KRAS-myTanms

npexncrasisier coboit KRAS2Y

-MyTanui. B HekoTophix BapuaHTax ocymectienns KRAS-
MyTalusi — TMPENCTaBJseT  CoOOH KRASGIZY-MYTaLII/IIO. B  HexkoTOppIX  BapuaHTax
ocymectBieHus: mytauuto BRAF knacca III BbIOMparOT W3 ONHOTO WJIM HECKOJNBKUX U3
CIEeNYIOIIUX aMUHOKUCIOTHBIX 3amelneHuil y udemoBeka BRAF: D287H; P367R; V459L;
G466V; G466E; G466A; S467L; G469E; NS81S; N5S81I; D594N; D594G; D594A; D594H;
F595L; G596D; G596R u A762E. B HeKoTOpBIX BapraHTax ocymecTBieHust mytauno MEKI
kjmacca | BBIOMpPAIOT W3 OFHOTO WJIM HECKOJBKHUX W3 CIEAYIOIINX aMHHOKHCJIOTHBIX
3amemiennii y yenoseka MEKI: D67N; P124L; P124S u L177V. B HexkoTOpbIX BapHaHTax
ocymecteienus: mytanno MEKI kmacca II BrIOMparOT M3 OOHOrO WJIM HECKOJBKHUX U3
CIeNYIOIUX aMHUHOKHCIOTHBIX 3amerneHuii y denmoseka MEKI: AES1-Q58; AF53-QS58;
E203K; L177M; C1218; F53L; K57E; Q56P u K57N.

[00189] KOMBHMHHMPOBAHHAA TEPATIMA

[00190] Coenunenusi, OmNHMCAaHHbIE B HACTOALIEM JOKYMEHTE, M HX CTEPEOU30MEpHI,
53



TAyTOMEpBl U (papMaleBTUYECKHU NMPHUEMIIEMbIE COJIM MOTYT NPUMEHSTHCS CaMOCTOSITENBHO
WIM B KOMOMHAIIUK C JPYTMMH TEPAIeBTUYECKMMM areHTamu i jedeHus. CoenuHeHus,
OIUCAaHHbIE B HACTOALIEM JOKYMEHTE, MOTYT HCIIOJIb30BaThCsl B KOMOMHAILIMU C OJHUM HIIU
HECKOJIbKUMHU JOTIOJTHUTENbHBIMU JIeKapCTBEHHBIMU CpeAcTBamuy, Harpumep,
IPOTUBOTHIIEPNPONU(EPaTUBHBIM  (WJIM  TPOTUBOPAKOBBIM)  AreHTOM,  padoTaroIuM
Onmaromapst ~ OEHCTBMIO  Ha  JAPYrod  NIPOTeUH-MHIIEHb.  BTopoe  coequHeHue
(bapManeBTHYECKOr0 KOMOWHHPOBAHHOTO TIpernapara WM peXuMa TO3HPOBAHUS HMEET
NPEUMYILIECTBEHHO JIOTIOJIHUTENIbHYK) AaKTHBHOCTh K COEIMHEHUIO, ONHUCAHHOMY B
HACTOSIIEM JOKYMEHTE, TAKUM 00Opa3oM, YTO OHU HE BIUSIOT OTPULIATENLHO APYT HA PyTa.
Takne MoONeKyJbl JOJKHBIM O0pa3oM MPHCYTCTBYIOT B KOMOWHAIIMM B KOJIMYECTBAX,
3¢ ¢dekTuBHBIX 1151 Ha3HaueHHOW wenu. COeAMHEHUs MOTYT BBOAMTHCS BMECTE€ B OIHOU
(apManeBTHUECKOW KOMITO3UIMUA MJIM OTAENBbHO W, NPU BBEACHHH OTACIBHO, 3TO MOXKET
NPOMCXOOUTh OJHOBPEMEHHO WJIM TMOCHeNoBaTelbHO B Jr0oOoM mopsgke. Takoe
NOCJIEIOBATENIbHOE BBEOEHHE MOXKET OBITh ONM3KMM MO BPEMEHHM WM YIAJEHHbIM BO
BpPEMEHU.

[00191] ®pa3el "KOHKypeHTHOE BBeAeHUE", "COBMeCTHOE BBefeHHe", "OIHOBPEMEHHOE
BBeIeHNE" U "BBOZSAT OJJHOBPEMEHHO" O3HAYAET, YTO COEANHEHUE BBOASTCS B KOMOMHALINH.
[00192] B nmpyrom BapuaHTe OCYLIECTBJICHHS H300peTEeHHE MPEeAyCMaTPHUBAET CHOCOOBI
JIeYeHMs], BKIIFOYAIOIHE BBEIEHHE COSTMHEHNs 110 HACTOAIIEMY M300PETEeHHIO B COUETAHUHU C
OHMM WJIM HECKOJBKUMHU JAPYTUMH (papMaleBTUYECKUMH areHTaMH, MPH 3TOM OAWH HJIH
HECKOJIbKO JPYrux (apMaleBTHYECKUX AareHTOB MOIYT OBITh BBIOPaHBI W3 areHToB, O
KOTOPBIX UJIET peUb B HACTOSILIEM JJOKYMEHTE.

[00193] B HeKOTOpBIX BapHWaHTaX OCYIIECTBIIEHUs, coequHeHue ¢opmysbl I BBOAWTCS B
koMOuHatmu ¢ uHruoOutopom RAS-mytu. B HEKOTOpBIX BapuaHTax OCYIIECTBIICHUS
uHruourop RAS-nytu mnpexncrasiser codori unrudutop MEK wimm unruburop ERK. B
HEKOTOPBIX BapUAHTaX OCYLIECTBICHHs MHIHOUTOp RAS-mytm BBIOMpArOT M3 OOHOrO WK
HECKOJIbKUX TpaMeTuHuOa, OuHumernHuOa, cenymermHuOa, koOumermuuOa, LErafAON
(NeoPharm), ISIS 5132; Bemypadenuda, numaceptuda, TAK733, R04987655 (CH4987655);
CI-1040; PD-0325901; CH5126766, MAP855; AZD6244; pedpamernanda (RDEA 119/BAY
86-9766); GDC-0973/XL581; AZD8330 (ARRY-424704/ARRY-704); R05126766; ARS-
853; LY3214996; BVD523; GSK1 120 212; ynukceptunuda u abemanukiubda, BKIIOYAsS
dapManieBTHUECKH  TpPUEMIIEMble  COJM  KOHKPETHO  HAa3BaHHBIX  COCOUHEHUH U
(bapmMareBTHUECKH TPUEMIIEMbIE COJIbBATHI YKa3aHHBIX KOHKPETHO HA3BAHHBIX COENUHEHUN U

cojell. B KOHKpeTHBIX BapHaHTax OCYIIECTBJIEHUs,, HHrUONTOp Ras-myTu BBIOpaH U3 OJHOTO
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WIH HECKOJNbKHX W3 TpaMeTHHHOa, OWHUMETHHHOA, celyMeTHHuOa W KOOMMeTHHHOa,
BKJIFOUast (papMalleBTUYECKH NPUEMIIEMblE COJM KOHKPETHO HAa3BAHHBIX COEJUHEHUH U
(bapmMareBTHUECKH PUEMIIEMbIE COJIbBATHI YKa3aHHBIX KOHKPETHO HA3BAHHBIX COENUHEHUN U
cojieii. B KOHKpETHBIX BapHaHTaxX OCYINECTBJIEHUs HHruourop Ras-mytu npexacrasiser
coboit OmHnMeTnHNO, BKIOYas (papMalieBTUYECKU MpPUEMIIEMble COJIH U (apMareBTHYECKH
IpueMJIeMble COJIbBAThl OMHUMETHHHOA.

[00194] B KOHKpETHBIX BapUaHTAX OCYIIECTBJIEHUsS HMHrubOurop Ras-myTtu npencrabiser
coboii B-Raf-unruburop. B KOHKpeTHBIX BapuwaHTax ocyiectsieHus B-Raf-unruburop
SIBJISIETCST BBIOPAHHBIM M3 OJHOTO WJIM HECKOJbKHX 3HKOpadeHuOa, Bemypadenuda u
noopodenuda, BKIFOYAsT (apMalEeBTUYECKU MpHEMJIEMbIe COJIM KOHKPETHO Ha3BaHHbBIX
COEAMHEHUH 1 (papMaLeBTHUECKH TPUEMIIEMbBIE COJIBBATHI YKA3aHHBIX KOHKPETHO HA3BAHHBIX
COEAMHEHUI W coiell. B KOHKPETHBIX BapHaHTaxX OCYINECTBJIIEHUS WMHruoutop Ras-mytu
npexacrasisier codoit B-Raf-uarnburop. B koHKpeTHBIX BapuaHTax ocymectsieHus B-Raf-
UHTUOUTOp TpEeACTaBisieT coOoi »HKOpadeHHO, BKIOUas (papMaleBTHUECKH MPUEMIIEMbIE
cou U papMarieBTUIECKH MTPHEMIIEMbIE COJIbBATHI SHKOpadeHuoba.

[00195] B kOHKpeTHBIX BapHaHTaX OCYLIECTBICHMs, coeanHenne (opmynsl I BBOgUTCS B
cogeranun ¢ MEK-unruburopom u B-Raf-unrunOutopom. B KOHKpeTHBIX BapHaHTax
ocymecteineHns, MEK-unruburop siBisiercst BBIOpaHHBIM U3 TpaMeTUHHOA, OMHUMETHHHOA,
cenymeruHnOa u koOumeruHuOa, u B-Raf-unruOurop sBisercs BblOpaHHBIM U3
sHKOpadeHnnba, Bemypadenuda u nodbpodennda, Bmouas hapMaleBTHUECKH MPUEMIIEMbIe
COJIM KOHKPETHO Ha3BaHHBIX COEAMHEHUN conell. B KOHKpeTHBIX BapHaHTaxX OCYIIECTBJIECHUS,
MEK-unruburop npencrasisier coboii OunumernHuH, U B-Raf-unruburop mnpencrasnser
co0oit sHKOpadeHnd, BKitoUas GpapMaleBTHUECKH PUEMIIEMbIE COJTU KOHKPETHO Ha3BaAHHbBIX
COEAMHEHUH 1 (hapMaLeBTHUECKH TIPUEMIIEMbIE COJIBBATHI YKA3aHHBIX KOHKPETHO HA3BAHHBIX
COEIMHEHUH U COJIEH.

[00196] B kOHKpeTHBIX BapHaHTaX OCYIIECTBiIeHMs, coenuHenue (opmynsl I BBOOUTCS B
codetaHUM ¢ uHruoOuropom Ras-mytu. B KOHKpPETHBIX BapuUaHTAaX OCYIIECTBICHUS,
uHruourop Ras-mytu mpencrasnsier coboii KRAS-uHrnourop. B KOHKpeTHBIX BapHaHTax
ocymecteieHnst KRAS-uHruourop sBisercss BBIOpAaHHBIM M3 TPYMIbIL, cocTosmed u3 Bl
1701963 u BBP-454. B KOHKpeTHbIX BapHaHTaxX OCYLIECTBIeHHUs HHruoutop Ras-mytu
npencrasisier coboit KRAS G12C-unrudutop. B KOHKpETHBIX BapHaHTax OCYIIECTBICHUS
KRAS G12C-unruburop siBisiercsi BBIOpaHHBIM U3 rpymibl, cocrosmei n3 MRTX849, AMIT
510 u ARS1620.

[00197] B kOHKpeTHBIX BapHUaHTaX OCYINECTBIeHUs coenuHeHue ¢opmyisl I BBOgUTCS B
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cogetanun ¢ ALK-unruburopom. B koHkpeTHbIX BapuaHtax ocymectsieHus ALK-
UHTUOUTOP SIBIISI€TCS BBHIOPAHHBIM U3 TPYIIIbI, COCTOALIEH W3 JIOpJaTUHHOA, KPU3OTHHUOA,
LepUTHHUOA, anekTuHHOa U OpuratuHmOa, BKIOUas (papMaLeBTUYECKU IpUEMIIEMBbIE COJIU
KOHKPETHO Ha3BAaHHBIX COEMHEHUN U (papMalleBTHUYECKN IPUEMIIEMBbIE COJIbBATHI YKA3aHHBIX
KOHKPETHO HAa3BaHHBIX COCJUHEHUN U coleld. B KOHKpETHBIX BapHMaHTAaX OCYLIECTBJICHUS
ALK-unruburop mnpexacraBisier coOod  jopnaTHHHO, BKIOYas  (apMaLeBTHUECKU
npUeMJIeMbIe COJTH U (apMarleBTUYECKH MTPUEMJIEMbIE COJIbBATHI JIOPJIATUHHOA.

[00198] JlaHHBbIE areHTbI U COEIUHEHUS TI0 HACTOSLIEMY M300PETEHUI0 MOTYT COUYETAThCS C
(bapMareBTHUECKH MPUEMIIEMbIMHA HOCHTEJISIMH, TAKMMHU Kak (hu3pacTBop, pactBop PuHrepa,
pacTBOp eKCTpo3bl U Apyroe. KOHKpeTHbI peXkuM NO3UPOBaHUs, MO eChlb, 103a, BpeMs U
NOBTOpEHHE, OyIeT 3aBHCETh OT KOHKPETHOTO YEJIOBEKA M UCTOPHH OOJIE3HH 3TOTO YEJIOBEKa.
[00199] Ilomxonsique HOCUTENH, SKCUUMUEHTHl WM CTaOWIM3aTOPhl HETOKCHYHBI JIJIs
PELUITHEHTOB B UCIIOJIb3YEMbIX 103aX U KOHLEHTPALMAX, 1 MOTYT COnepkaTh Oydepsl, Takue
Kak ¢ocdar, LUTpaT U APYrHEe OPraHUYECKHE KUCIIOTBI, COJIM, TaKHWE KaK XJIOPWUA HATpHs,
AHTHOKCHUJIAHTBI, BKIIFOYAs aCKOPOMHOBYIO KHCJIOTY W METHMOHUH, KOHCEPBAHTHI (TaKHe Kak
OKTaeMJIAUMETHIOCH3 U aMMOHUS XJIOPUA;, T€KCAMETOHUS XJIOPUM;, OSH3aIKOHUS XJIOPHUT,
Oen3oroHust xjopun; ¢heHos, OyTHIOBBIA WM OSH3WIOBBIN CIUPT, aJKWImapabeHbl, TaKue
KaK METHUJI- WK IponuimnapadeH; KaTexoi, pe30oPLHHOIN; LUKJIOTeKCAHON, 3 -TIEHTAaHO, U M-
Kpe30J), HM3KOMOJIEKYJISIpHble (MeHee ueM mpuMepHo 10 OCTaTKOB) IOJUNENTUAB,
NPOTEHHbI, TaKWe KaK CBIBOPOTOYHBIM ambOyMuH, »XejmaTuH, wiu Igs; ruapouibHbIe
NOJIUMEPBI, TAaKHEe Kak MOJIMBUHWINUPPOIUAOH, AMUHOKHUCIOTBI, TaKW€ Kak TJIHMLHH,
IJIyTAMUH, aclaparuH, TUCTUJWH, ApPTUHUH WIM JM3UH, MOHOCAXapUJbl, AUCAXapUAbl U
Apyrue VYIJeBOABL, BKJIIOUAs TJIIOKO3Y, MaHHO3Y WM JAEKCTPHHBI, XelaTooOpasyromine
arenThl, Takue kak DJITO; caxapa, Takue Kak caxapo3a, MaHHHUT, TPErajo3a WiId COpOuT;
coseobpa3yroiue MpOTHBOUOHBI, TAKHE KaK HATPHUIl, KOMIUIEKChI METAJUIOB (Hampumep, Zn-
NPOTEUHOBBIE KOMILIEKCHI), F/HJI HEUOHHBIE IOBEPXHOCTHO-AKTHBHBIE BELIECTBA, TAKHE KaK
TWEEN™, PLURONICS™ niu nonmsrunenrinkons (II9I).

[00200] Jlumocomsl, comep:Kaliue NAaHHBbIE AareHThl W/WIW COCOUHEHHs MO HACTOSIIEMY
n300pETEeHHIO, MOMYYAT MO crocobamM, M3BECTHBIM B JAHHOH 00JaCTH TEXHUKH, TAKUM Kak
onucanubie B mareHTe CIIIA No. 4,485,045 u 4,544,545, JlunocoMmbl C yBEIUYEHHBIM
BpeMeHeM LUpKysiunuu packpbiThl B mateHTe CIIA No. 5,013,556. Ocobenno npuemembie
JIMIIOCOMBI MOTYT OBITh MOJIY4EHBI IO CITOCO0y BO3BPATHO-(a30BOr0 UCMIAPEHUSI C JINMTUIHON
KOMIO3UIHeH, coxepxkamel (Qocharummixonud, xojnecrepud u 19T -mponsBomHbIH

docharununeranonamua  (PEG-PE). Jlumocomel skcTpyaupyroT depe3 QUIBTPBI €
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ONPEAEIIEHHBIM PA3MEPOM TIOP IS IOJIYYEHHS JIMITOCOMBI XKENAEMOT0 TUAMETPA.

[00201] laHHBIE areHThHl W/WIN COCOMHEHUsS IO HACTOSIEMY H300PETEHHIO TaKXKe MOTYT
OBITh 3axXBa4eHbl B MHKPOKAICYJbI, H3TOTOBJIEHHBbIE, HANpPUMEP, C HCHOJIb30BAHUEM
cioco0OB  KoaLepBalMM MM IyTeM  Mex(asHOW  MOoNMMepH3aluy, Harpumep,
UIPOKCUMETHIILEIIIFOJIO3HbIE UJIH JKEJIaTUHOBbBIE MUKDPOKAICYJIbI U
noIu(METHIMETAaKPUIIATHBIE) MHKPOKAIICYJIbI, COOTBETCTBEHHO B KOJUIOMIHBIX CHCTEMax
IOCTaBKU CPENCTB (HAmpuMep, JIHIIOCOMBL, MHKpochepbl ambOyMHHA, MHUKPOSMYJIbCHH,
HAHOYACTHUIIBl M HAHOKAICYJbI) WJIM B MAaKpOIMYJbCHsX. Takue crnocoObl pacKphITBI B

Remington: The Science and Practice of Pharmacy, supra.

[00202] Hcmonmp30oBaThb MOTYT MpemapaTbl € MNPOJOHTMPOBAHHBIM BBICBOOOKICHUEM.
[Tonxoxnsmue npuMepsl MPENapaToB C MPOJIOHTHPOBAHHBIM BbICBOOOKIEHHEM BKJIFOYAKOT
NOJyIPOHUIIAEMbIE MATPULBI W3 TBEPHAbIX T'HAPOGOOHBIX TMOJIMMEPOB, COAEPIKALINX
AHTHUTEJIO/COEIMHEHNE TI0 HACTOSIIEMY H300PETEeHHI0, NMPUYEM MAaTPULBl HUMET (hopmy
(OpMOBaHHBIX H3IENHUH, Hanpumep, TUIEHOK WIM MHUKpokarcyd. Ilpumepsl matpunm ¢
NPOJIOHTUPOBAHHBIM  BBICBOOOXKICHHEM BKJIOUAIOT CJIOXHBIE MONU3(PHUPBL, THUAPOTeNn
(Hampumep,  MONH(2-TUAPOKCHATHIIMETAKPWIIAT)  WIM  TOJU(BHHWIOBBIA  CIHPT)),
nonmnaktuabl (marent CHIA No. 3,773,919), conomumeps! L-rimyTaMUHOBOH KHCIOTHI U 7-
STUN-L-riyTramara, HECHOCOOHBIH K Pa3JIOKEHMIO STUJIEH-BUHMJIALETAT, CIIOCOOHBI K
Pa3IOKEHUIO COMOJIMMEPBI MOJIOYHOM KHCJIOTBI U TJIMKOJIEBOM KHUCJOTBHI, TaKHE KakK Te,
koTopeie ucnons3yrorcs B LUPRON DEPOT™ (Mukpocepsl 1 MHBEKLHOHHOTO
BBEJICHUs], COCTOALIME U3 CONOJUMEPAa MOJOYHOW KHCIOTBI U TIJIMKOJIEBOH KUCJIOTHI U
JeUnpoNuaa arlerar), caxapo3bl aneraTu3o0yThpaT U mojau-D-(-)-3-ruapoKCUMAaCIsHYO
KHUCJIOTY.

[00203] IlpemapaThbl, HCIOJNB3yeMble JJisi BHYTPHUBEHHOTO BBEACHHUS, IOJUKHBI OBITh
CTePWJIBHBIMU. JTO JIETKO AOCTHraeTcs, Hampumep, (QUIbTpOBaHHEM Yepe3 CTEePHIIbHBIC
¢unbTpaunonHeie MemOpaHbl. CoOEOUHEHUs, MO HACTOALIEMY H300pETeHUI0, OOBIMHO
MOMEUIAIOT B KOHTEMHEpP, MMEIIIUN CTEPWIbHBINA MOPT I AOCTyIA, HANpUMEp, MaKeT ¢
pacTBOPOM ISl BHYTPHBEHHOTO BBENEHUS WM (PIAKOH C MpPOOKOH, KOTOPBIA MOXHO
MIPOKOJIOTD UIJIOHN JIsl MOAKOKHOW HHBEKLUH.

[00204] IMoxxoxsimue 3MyJIbCUA MOTYT OBITh MOJYYEHBbI C UCIOJIB30BAHUEM KOMMEPUECKU
Liposyn™, Infonutrol™,

NOCTYIIHBIX JKHPOBBIX SMYIbCHH, Takux Kak sk Intralipid™

2 2

Lipofundin™ wu Lipiphysan™. AxTuBmbIii uHTpemueHT MOXeT OBITb pPAacTBOPEH B
NPEABAPUTENBHO CMEUIAHHOW 5MYJbCHOHHOW KOMITO3ULIMU WJIHM, KaK ajJbTepHATHBA, MOXKET

OBbITH PaCTBOPEH B Macie (ranpumep, COEBOE Macio, cagIopoBOe MACIIO, XJIOMKOBOE MAcJIo,
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KYH)KYTHO€ Maclio, KyKypy3HOe€ Macjo I MUHIAJIBHOE MAcJiO) U SMYJIbCHH, 00pa3yroIuecs
npu cMmemmBaHuu ¢ ochomununom  (nanpumep, suuHBIMEH  pocomunumamy,
dochonununaMu cou UM COEBBIM JIELIUTUHOM) U Bofoi. Cienyer uMeTh B BUAY, YTO MOTYT
n00aBISITBCS PYTUe UHIPETUESHTBI, HAPUMEp, MIUILEPHH WIN TII0KO3Y, IJISl PeryJIHpOBaHUS
TOHUYHOCTH 3MyJsbcuH. [loaxonsiue smynbcuu o0bMHO OyayT conmepkath 1o 20% macia,
Hanpumep, ot 5 10 20%. XKuposas sMyJbcus MOKET conepskaTh karu xkupa ot 0,1 o 1,0
MkM, B yactHocTu 0,1 1 0,5 mMxMm, 1 umets pH B nuanazone ot 5,5 1o 8,0.

[00205] OMyabCHOHHBIE KOMIIO3MIMM MOTYT OBbITh TMOJYYEeHbI MyTeM CMELINBAHUS
coennHeHnst o m3obperenno ¢ Intralipid™ wmm ero KOMIOHeHTaMH (COEBBIM MACIIOM,
SAUIHBIME (HOCHOTUMUIAMY, TIULEPHHOM U BOJON).

[00206] KoMmo3uium Ut UHTJSIAN WA UHCY(IISILIUN BKIIFOYAIOT PACTBOPHI U CYCIICH3UH B
(apManeBTHUECKH MPUEMJIEMBIX BOAHBIX WM OPraHUYECKUX PACTBOPUTEIISIX, MIIM UX CMECSX
u nopomkax. JKuakue HIM TBepAble KOMIIO3ULIMHM MOTYT COAEpKaTb MNOAXOASIINE
(apmMareBTHUECKH TPHEMIIEMbIe SKCLIUITUEHTDI, KaK YKa3aHO BbIlIe. B HEKOTOPBIX BapHaHTax
OCYIIECTBJIEHUS] KOMIIO3ULIMH BBOJAT MEPOPabHbIM WM PECIIUPATOPHBIM Ha3albHbIM MyTEM
IUIE MECTHOTO WJIN cucTeMHOoro s¢¢exra. KoMmo3umuu B NMpeAnOYTUTENEHO CTEPUIIbHBIX
(bapMaleBTHUECKH TPUEMIIEMBIX PACTBOPUTENAX MOTYT PACHBUIATBCA C HCHOJIB30BAHUEM
ra3os. Pacnpuisiemble pacTBOPbI MOTYT BIBIXaTbCSl HEMOCPEICTBEHHO U3 PACHbUIUTEIBHOIO
YCTPOWCTBA, WJIM PACHBUIMTEIbHOE YCTPONWCTBO MOKET OBITh NMPHUKPEIUIEHO K Macke s
JULQA, TEHTA WM ABIXaTEJIbHOIO amnapaTra ¢ NepUOAMYECKUM IOJOXKHUTEIbHBIM JaBIECHUEM.
PactBOp, CycneH3usi Uiy NOPOLIKOBbIE KOMIO3ULIMU MOTYT BBOAMTHCA, NMPEUMYLIECTBEHHO,
NEePOPAIBbHO UJIN HA3AJIBHO, C YCTPOUCTB, KOTOPBIE AOCTABJISIOT IIPENnapaT COOTBETCTBYIOIIUM
criocobom.

[00207] dpyroii acnekT u300peTeHus: mpeayCcMaTpUBaeT HabOPbI, COMEpIKAINe COeNUHEHNE
no u300peTeHn0 Wik (papManeBTUYECKHE KOMITO3ULMH, COAEPIKAIIHe COENUHEHHE II0
HacrosimemMy u3oOpereHno. Habop MoeT BKIHOYATh, B JOMOJIHEHHE K COCOUHEHUIO IO
n300peTeHNI0 WM ero  (apMaleBTHYECKOW KOMIIO3ULMH, JUATHOCTUYECKHE MU
TepaneBTHUeCKHe cpencta. Habop Moker Takke ComepkaTb HMHCTPYKIHH IO
UCTIONIB30BAHUIO B JHArHOCTHYECKOM WJIM TEPareBTHYECKOM crocode. B HekoTophix
BApPHUAHTAX OCYIIECTBJICHUS HAOOp BKJIOYAET COCAMHEHHE WM €ro (papmManeBTHYECKYIO
KOMITO3UIIMIO M TUArHOCTUYECKOE CPEACTBO. B Apyrux BapMaHTax OCYINECTBJIEHHUs] HAOOD
BKJIFOYAET COEAMHEHHE WIH ero (papManeBTUYEeCKyI0 KOMIIO3ULIUIO U OJUH, UM HECKOJIbKO
TEPaNeBTHUECKUX areHTOB, TAKUX Kak HHruourop Ras-myTw.

[00208] Emie B omHOM BapuaHTe OCYIIECTBJICHUS] M300pPETeHHE BKIIOUaeT HAOOPBI, KOTOPbBIE
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ABIIIIOTCSL TPUEMJIEMBIMH Ui TPUMEHEHHs] TNPH OCYLIECTBICHHHM CIIOCOOOB JICUSHMS,
OINMCAHHBIX B HACTOSIIEM JOKyMeHTe. B 0nHOM BapuaHTe OCyIIeCTBJIEHUs] HAOOp BKIIFOUAET
NEPBYIO JIEKAPCTBEHHYIO (OpMy, CONEPIKAINyK OIHO HIJIM HECKOJbKO COEIMHEHHH I10
U300pETeHNI0 B  KOJMYECTBAX, JOCTATOYHBIX JUI  OCYLIECTBJIEHHS CIIOCOOOB IO
n3o0peTeHn0. B npyrom BapuaHTe OCYIIECTBJIEHUS HAOOp BKJIFOYAET OFHO MM HECKOJIBKO
COEIMHEHUI 10 N300PETeHNI0 B KOJMYECTBAX, JOCTATOYHBIX I OCYIIECTBIIEHHs CIIOCOOO0B
1o M300peTEeHHI0, B KOHTEHHEpe sl TO3UPOBAHUS U KOHTEHHEP I JO3UPOBAHUSI.
IPUMEPBI
[00209] [Anst MITFOCTPATUBHBIX LEJIeH BKJIFOUYEHBI clieayroiue npumepbl. OgHAKO clenyer
NIOHUMATb, YTO TPEICTABJICHHBIE MMPUMEPbl HE OTPAHUYHMBAIOT M300PETEHHE M MPECIEAYIOT
LeJTb JINIIB MPEIJIOKUTD CIIOCO0 OCYIIECTBJICHHUS Ha MpakTHKe n3o0pereHns. CrennanucTel B
OaHHON 0OJacTH MOMMYT, YTO ONHMCAHHBIE XHUMHUYECKHE PEAKLUUH MOTYyT OBITh JIETKO
ajanTUPOBaHbl [Js TMOJy4deHUs psAfga APYTMX COEJUHEHUH, OIMUCAaHHBIX B HACTOSIIEM
IOKYMEHTE, U aJIbTEPHATUBHBIC CIIOCOOBI MOMYYEHHUs COSTUHEHUH CUNTAIOTCS BKIFOYSHHBIMU
B 00beM Hacrosimero nzodperenus. Hampumep, CHHTE3 HEWJTIOCTPATUBHBIX COECIUHEHUH
MOJKET OBITh YCIIEIHO OCYLIECTBIIEH IMyTeM MOANU(UKALNHI, OYeBUAHBIX IS CIIEL[HAINCTOB B
TaHHON oOnacTH, HampuMep, NMyTeM COOTBETCTBYIOIIEH 3alMThl MEINAOIINUX TPYHI, C
UCTIOJNIb30BAHUEM JIPYTHX MOIXOMSALINX PEareHTOB, M3BECTHBIX B JAaHHOW 00JacTh, Kpome
OTMCAHHBIX, W/UIIU MyTEM BBIOJIHEHUS] PYTUHHBIX MOAU(UKALUI B PEAKLIOHHBIX YCIOBHSIX.
ATNbTEepHAaTUBHO, IPYrHe€ pPEaKLHUH, PACKpBITble B JAHHOM [OKYMEHTE WJIU WU3BECTHBIE B
OaHHOH OONacTH TEeXHHWKH, OyAyT NPH3HAHBI MPUMEHSEMBIMH JUIS TOJYYEHUS APYIHX
COEMHEHHH, ONTMCAHHBIX B HACTOALLEM NOKYMEHTE.
[00210] B mnpumepax, OMHCAHHBIX HUXKE, €CJIU HE YKa3aHO HHOEe, BCE TEMIIePaTypbl
yKa3bIBaloTCs B rpaaycax Llenbcusi. PeareHTsl 3akynanuch y KOMMEPUYECKHUX IMOCTABIIHKOB,
Takux Kak Sigma-Aldrich, Alfa Aesar mmu TCI, u ucnonp3oBaiuch 0e3 AambHEHIIEH
OUYHNCTKH, €CJIU HE YKa3aHO HHOE.
[00211] Peakuuu, u3NOXKEHHBIE HIDKE, MPOBOAMIM, KaK IMPABUJIO, TMOJ TMOJOKUTEIbHBIM
JaBJIEHHEM a30Ta WM aprOHa WINM C MOMOINBI0 OCYIIUTENbHOH TPYOKM (€Ciau He yKa3aHO
uHOe) B O€3BOAHBIX PACTBOPHUTEINSIX, U PEAKLMOHHBbIE KOJOBI, KaK MpPaBHJIO, OCHALIAN
PE3MHOBBIMU TIEPErOpOKAMU Ui BBEICHUS CYOCTPaTOB W PEAreHTOB Yepe3 IUIPHII.
CTexJIsIHHYI0 €MKOCTh CYIIMIIN B CYIIUIBHOM IIKa(y W/WIN CYIINJIH MTPH HATPEBaHUU.
[00212] KononkoByro xpomarorpaduto npooamwnu Ha cucteme Biotage (IIpousBomurens:
Dyax Corporation), nMeroIel CHINKAreJeByO KOJOHKY, MM Ha CUJIMKAreJIeBOM KapTpHIDKe

SepPak (Waters) (ecnu He ykazano uHoe). Cniektpbl 1H SAMP peructpuposanu Ha npudope
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Varian, paGoraromem Ha uactore 400 MI't. Crextpsr 'H-SIMP GbUTi MONydYeHH B BHIE
pacteopos CDCIl;, CDs;0OD, D,0, (CDs);SO, (CDs),CO, C¢Ds, CD3CN (mpuBeneHHbIe B
M.4.), ucnonb3ys Terpamernicuiad (0,00 m.4.) unn ocrarounslii pactsoputens (CDCls: 7,26
m.4.; CD;0D: 3,31 m.u.; D20: 4,79 m.u.; (CD3),S0: 2,50 m.u.; (CD3),CO: 2,05 m.u.; C¢Dg:
7,16 mu; CDs3CN: 194 wmu) kak o5TtajoHHblii cranmapr. Korma cooOmaercss o
MYJIbTUILIETHOCTH ITHKOB, UCTIONB3YIOTCS CIEAYIOINe COKpatneHus: ¢ (cuHrier), a (aybier),
T (tpuruietr), kB (kBaprer), M (MyJbTHIUIeT), I (WUpPOKUH), an (aybner nyOrneros), AT
(nybner TpuruietoB). KOHCTaHTBI B3aMMOAEWCTBUSI, €CJIM OHU OTMEYEHBI, PEAOCTABIISIOTCS
B ['epuax (I'm).
buonornyecknii npumep 1

depmenTaTuBHLINA agaaus SHP2

[00213] KuneTtnueckuii aHaIM3 HHTEHCUBHOCTU (DITyOpeCLEeHIINU ObLT CKOH(PUTYPHPOBAH JJIsI
nonHognmuHHOro  SHP2,  koHTpomupyromero  konudectBo  6,8-nudrop-7-ruppokcu-4-
mermnkymapuia (“DiFMU”), kotopsiii oOpasyercs mnpu rugponuse 6,8-mudrop-4-
metunymoenudepungpocdara (“DiFMUP”) ¢ nomompro SHP2. Cmecn 1uist aHamm3a COCTOSIIH
u3 25 mM K+HEPES, pH 7,4, 0,01% Triton X-100, 1 MM DTT, 50 MM KCI, 100 mkr/mn
Obrabero y-rnodymmHa, 50 MxM DiIFMUP, 1 mxM SHP2 axtuBupyromero mentuzaa
(LN(pY)IDLDLV(dPEG8)LST(pY)ASINFQK-amun), 1 oM nonnoxmuanoro SHP2 (His6-
meueHoro SHP2(2-527), kotopslii pekoMOMHAHTHO skcripeccupyercs B E. coli u ounmaercs
no cobctBeHHOU paspaborke) u 2% numeruncyibdokcuna (“JAMCO”) (u3 coenuHeHus).
Coenunenusi, kak npaswio, pasdasmsuin B IMCO B mpenenax 10-ToyeyHOro auama3oHa
JO3UPOBAaHUs, CO3JaHHOIO C HCIOJb30BAHUEM MPOTOKOJA 3-KPaTHOrO CEPUMHOro
pasbaBnenuss B BepxHeid poze 20 MkM. Ananu3 npoBogwiu B 384-TyHOUHBIX,
NOJIUCTUPOJIbHBIX,  HU3KOOOBEMHBIX, HEOOpaOOTaHHBIX  YEepPHBIX  IUIAHIIETaX  JJIs
mukporurpoBanus (Costar 4511) B koHeuHOM oObeme 20 M. Huskue JyHKH ¢ KOHTPOJIEM
He cozpepkaiu (pepMeHTa. AHAIM3bl WHULMUPOBAIU mMyTeM apobaeineHust cmecu SHP2 u
AKTUBUPYIOLIETO MENTHAA H Ioche 15-CeKyHIHOro mnepeMelnBaHus Ha OpOUTAIBHOM
melkepe, CUUTHIBAIN B KHHETUYECKOM pexxume B Tederne 15 mMunyT (30 cekyHI/IUKI) mpu
TeMIepaType OKpy»Karoleil cpeasl Ha MHUKporutaHietHoM puzaepe PerkinElmer EnVision
(AEx =355 uM, AEm = 460 um). HayanbHble CKOPOCTH (HAKJIOHBI COMPUKACAIOIIUXCS NIPHU t =
0) oLeHMBATN OT 3KCHMOHEHIMAIBHBIX ANMPOKCUMAIMHA K HECKOJIBKO HEITMHEHHBIX KPUBBIX
peakuuu W 3aTteM mpeBpamand B mpoueHThl koHTposst (“POC”), ucnomnb3ys cieayromiee

ypaBHEHHUE:
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poc =00~ X 414
lex - Xmin

riae: CepenHee 3HaU€HHE HEMHTMOMPOBAHHBIX KOHTPOJIEH

Xuin Cepennee 3HaueHue poua

UerblpexmapaMeTpuueckasi JIOTUCTHYECKasi MOJeNnb cooTBercTBoBaja AaHHbIM POC nns
kaxporo coenuHeHus. C yderom storo 3HaueHus ICs) OLeHMBaNIM U OINpeNessuld Kak
KOHLIEHTPALUIO COeUHEHMs], ITPU KOoTopoil kpusas nepecekaet 50 POC.

[00214] Tabnuma 1 BKIIOYAET peNpe3eHTATHBHbIE AAHHBIC IJIsI MPUMEPOB, PACKPBITHIX B
HacrosimeM nokymente. Coobmennsle ICsy B Tabmume 1 MOryT OBITH MOJNyYEHBI U3 OTHOTO
aHaJN3a WM MPENCTaBIATh COOOH cpeHee 3HaUeHHe HECKOJIbKUX aHanu3oB. [Ipumepsr 1-14
WCCJICZIOBAJTN B BBIICYITOMSIHYTOM aHAJIN3€e U, KaK ObLJIO ycTaHOBJEHO, UMErOT ICsy menee 10
MkM. Ilpumepsr 1, 2, 4, 5, 6, 7, 8, 9, 11, 12, 13 u 14 uccnenosanu B BbIIEYNOMSHYTOM
aHanmm3e H, Kak Obuto ycraHomieHo, umeror ICsy menee 500 mxM. Ilpumepsr 1-14
WCCJICZIOBAJIA B BBIICYIIOMSIHYTOM aHaJn3e M, Kak Obu1o ycraHoBjeHo, ICsy umeror 1 MxM
UJIU MEHEe.

[00215] Tabnuua 1 BKIIOYAET MIPUMEPHIL, HCCIETOBAHHBIE B BBILICYTOMSIHYTOM aHAN3E:

TABJIUIIA 1 IMpumep 12 174
Buonoruueckuit Ipumep 13 141
[Mpumep 1 ITpumep 14 53
[Mpumep # ICso (HM) IMpumep 15 7954
ITprmep 1 59 IMpumep 16 175
ITprmep 2 76 IMprmep 17 25
ITprmep 3 626 IMprvep 18 15
ITprmvep 4 114 IMprmep 19 44
ITprmep 5 28 ITprmep 20 125
ITprmep 6 28 ITprmep 21 11127
ITprmep 7 17 ITprmep 22 32
ITprmep 8 69 ITprmep 23 35
ITprmep 9 358 ITprmep 24 47
ITpumep 10 551 ITpumep 25 26
ITpumep 11 210 ITpumep 26 49
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ITpumep 27 17 ITpumep 56 1366
ITpumep 28 879 ITpumep 57 643
ITpumep 29 96 ITpumep 58 39
ITpumep 30 22 ITpumep 59 118
ITpumep 31 23 ITpumep 60 109
ITpumep 32 5 ITpumep 61 87
ITpumep 33 98 ITpumep 62 39
ITpumep 34 79 ITpumep 63 254
ITpumep 35 26 ITprmep 64 41
ITpumep 36 110 ITpumep 65 64
ITpumep 37 11 ITprmep 66 96
ITpumep 38 13 ITprmep 67 20
ITpumep 39 78 ITprmvep 68 33
ITpumep 40 8 ITprmep 69 19
ITpumep 41 79 ITprmep 70 36
ITpumep 42 209 ITprmep 71 55
ITpumep 43 142 ITprmep 72 16399
ITpumep 44 37 ITpumep 73 32
ITpumep 45 14 ITpumep 74 110
ITpumep 46 91 ITpumep 75 1748
ITpumep 47 38 ITpumep 76 41
ITpumep 48 30 ITpumep 77 74
ITpumep 49 157 IMpumep 78 14978
ITpumep 50 44 ITpumep 79 84
ITpumep 51 93 ITprmep 80 429
ITpumep 52 27 ITpumep 81 4
ITpumep 53 46 ITprmep 82 205
ITpumep 54 62 ITprmep 83 46
ITpumep 55 116 ITprvep 84 24

buonornyeckuii npumep 2

Knerounsiii pocho-p44/42 MAPK (Erk1/2) (Thr202/Tyr204) adanus

[00216] Hurubuposanme Qochopunuposanus ERK1/2 (Thr202/Tyr204) onpepensiim ¢
MOMOIIBIO CJIEAYIOLIEro KJIETOYHOTO aHAIM3a, BKIIOYAIOINEr0 MHKYOMPOBaHHE KIIETOK C

COeNMHEHHWEM B TedyeHHWe | waca M KOIMYECTBEHHOM oueHku curHana pERK ¢
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ucnons3oBanueM In-Cell Western Ha HEMOABIDKHBIX KJIETKAaX M HOpPMajJM3alMed K CUTHAIY
GAPDH. Knerku KYSES20 Opumn nonyuenst u3 DSMZ u pocnu 8 RPMI, nononHeHHOM
10% »mOpuoHanbHON OblYbel CHIBOPOTKOMN, MEHHULMIIMHOM/CTPENTOMULIMHOM, 2 MM L-
ananmn-L-rnyramuanunentuaoMm B 0,85% NaCl (GlutamaxTM). Knerku BviceBamn B 96-
JYHOYHBIX IUIaHIIeTax B KonuuecTBe 30 000 KIETOK/IYHKY M JaBajd BO3MOXKHOCTH
npukpenuTbesi B TeueHue Houu npu 37 °C/5% CO,. Knetku obpabaThiBaau COCAMHEHUSIMH,
NoJIy4eHHbIMU Kak 10-Toueunsle, 1:3 cepuu pasdasnenus (auanazon: ot 20 MkM 1o 1 HM) ¢
koHeuHOH KkoHueHtpauueit JMCO 0,5%. Ilocme 1 wyaca UWHKYOUpOBaHMS KIJIETKH
¢duxkcupoBain B 3,7% ¢dopmanpaerune B (QocdaTtHo-coneBoM OydepHOM pacTBOpe
Hynbbexko (dPBS) mpu komHaTHOW Temmneparype B TedeHne 20 MUHYT. 3aTeM KJIETKH
npombiBasid dPBS u nepmeabunmsuposaiu B 100% MeOH npu KOMHATHOM TeMriepatype B
tedeHue 10 munyT. [Tocne mepmeabunu3anun kieTku npoMbiBain B dPBS u nHkyOupoBanu B
oydepe nns 6nokuposanusi LI-COR (LI-COR Biosciences, Cat#927-40000) B Teuenue 1
yaca win Oonee. 3aTeM IUJIAHILIEThl MHKYOUPOBAIN € aHTUTENoM, crienuduanabiM st MEK -
3aBUCUMBIX caiToB (¢ochopumuposanus MEK-ERK1/2, Tpeornnom 202 u tuposuHom 204
(Cell Signaling Technologies; Cat# 9101), mo xony Tpanckpunuuu SHP2 B mytu Tpanaykunn
curaaia MAP Millipore; Cat # MAB374). Aatureno pErk1/2 (Thr202/Tyr204) pasz6asmsiu
B Oydepe nns 6nokuposku LI-COR, conep:xamero 0,05% nomucopbara-20 (Tween-20) npu
1:250; GAPDH pas6asmsinu npu 1:2500. ITnanmers! nHkyOupoBanu B TeueHue Houu npu 4C.
ITocne mnpombiBku PBS/0,05% Tween-20, kierkn UHKyOuUpoBasu C (IIyOpECLEHTHO
MEUYEHHbIMH BTOPUYHBIMH aHTHTenamu (aHTH-Kpoimube-Alexa Flour680, Invitrogen
Cat#A21109; antu-mbimaiiee-IRDye800CW, Li-cor BioO paz6asnenuu 1:1000) B TeueHue 1
yaca. 3aTeM KJIETKU MPOMBIBAJH, KaK YKa3aHO BBILIE, M AaHATU3UPOBAIU MO (PIIyopecreHInn
Kak Ha jnuHax BojsH 680 HM, Tak W Ha 800 HM, UCHOJB3ys CHUCTEMY HH(PPAKPACHOTO
uszobpaxenusi Aerius Infrared Imaging System (LI-COR Biosciences, Model 9250). Curnan
dochopumposannoro Erk1/2 (Thr202/Tyr204) mopmamuzosaics k curHany GAPDH nns
Kaxnoi nyHku. 3Hauerus ICsy ObUIM paccCYMTaHBI HA OCHOBE HOPMAJIM30BAHHBIX 3HAYEHUH C
UCTIOJIb30BaHUEM 4-TTapaMeTpudeckoro mnoadopa B mporpaMmMHoOM obecriedeHnn BioAssay.
Tabnuua 2 BKIIOYAET perpe3eHTATUBHBIE JaHHBIE IJI1 IPUMEPOB, PACKPBITHIX B HACTOSILIEM
nokymeHnte. Coobmennsie ICso B Tabmuiie 2 MOryT ObITh TIOJY4YEHBI M3 OJHOTO aHAJIM3a HJIH
NPEACTABIATH COOON CpenHee 3HAaUeHUE HECKOJIbKUX aHAJIN30B.

[00217] Tabnuua 2 BkiouaeT u3OpaHHBIE MPUMEPHI, UCCICIOBAHHBIE B BBIIICYTIOMSIHYTOM

AHAJIN3€C:
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TABJIMIIA 2
Bronoruueckuii
ITpumep 2

[pumep # 1Cso (aM)
IMpumep 1 55
ITpumep 2 2776
ITpumep 3 1292
ITpumep 4 519
ITpumep 5 337
ITpumep 6 2
ITpumep 7 89
ITpumep 8 43
ITpumep 9 699
ITprmep 10 637
ITprmep 11 1971
ITpumep 12 1112
ITpumep 13 1032
ITpumep 14 61
ITpumep 15 --
ITpumep 16 49
IMpumep 17 9
IMpumep 18 8
ITpumep 19 208
ITprmep 20 206
ITprmep 21 --
ITprmvep 22 17
ITprmep 23 12
ITprmep 24 5
ITprmep 25 2
ITprmep 26 120
ITprmep 27 11
ITprmvep 28 1144
ITpumep 29 206
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ITpumep 30 2
ITpumep 31 424
ITpumep 32 14
ITpumep 33 366
ITpumep 34 9
IMpumep 35 9
ITpumep 36 17
IMpumep 37 31
ITpumep 38 41
IMpumep 39 11
ITpumep 40 --
ITpumep 41 19
ITpumep 42 813
ITpumep 43 509
ITpumep 44 4
ITpumep 45 2
ITpumep 46 430
ITpumep 47 56
ITpumep 48 5
ITpumep 49 126
ITpumep 50 6
ITpumep 51 78
[Mpumep 52 2
IMpumep 53 4
IMpumep 54 7
IMpumep 55 23
ITpumep 56 --
IMpumep 57 139
IMpumep 58 1
ITpumep 59 170
ITpumep 60 528
ITpumep 61 6
ITpumep 62 6
ITpumep 63 665
ITpumep 64 286




ITpumep 65 81 ITpumep 75 100
ITpumep 66 7 ITpumep 76 4
ITpumep 67 51 ITpumep 77 92
ITpumep 68 -- ITpumep 78 --
ITpumep 69 170 ITpumep 79 697
ITpumep 70 9 ITpumep 80 2992
ITpumep 71 152 ITpumep 81 8
ITpumep 72 -- ITpumep 82 541
ITpumep 73 6 IMpumep 83 3
ITprmep 74 1 ITpumep 84 2

IIpumep NpoMe;KyTOYHOIO COeAMHEHHUsI A
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2-aMHUHO-3 -XJIOPOUPUINH-4-THOJ

[00218] Cranus A: 3-MepkanTonponuOHOBONH KUCIIOTBI 2-3TUITE€KCHIIOBBIN CIOXKHBIN 3(up
(2,3 mn, 22 mMonb) 1 ocHOBY XyHura (6,9 mi, 39 MMonb) n00aBisM K cMecH U3 3-XJop-4-
HonmupunuH-2-amuHa (5,0 v, 20 mmons), Pd(OAc), (0,22 r, 0,98 mmorns) u xantphos (1,1 T,
2,0 mmoub) B auokcane (65 mu, 20 Mmosb) B atMocepe razoobpasHoro Ar. PeakiimoHHYyO
cmech HarpeBaiu 10 100 °C B atmocdepe aproHa B TeueHue 18 yacoB. PeakIMOHHYIO CMeCh
pasbaemsuin B sTmnanerate (EtOAc) u QuiabTpoBamu 4epe3 IMATOMUTOBBIH KpPeMHE3eM
(Celite®). @unbTpaT KOHIEHTPUPOBAIH C MOJNydyeHHEM MeTHI 3 -((2-aMHHO-3-XJIOPTIUPUIIH-
4-un)tuo)nponanoara (4,3 r, 17 mmoub, Berxon 88%).

[00219] Cramus B: NaOEt (7,1 mn, 19 mmonb) nobaenmsim k metwn 3-((2-amuHO-3-
xJopnupuanH-4-mi)Tro)nponanoaty (4,3 r, 17 mmons) B Terparuapodypane (TT'P) (87 mu,
17 mmonb) u nepememuBanu B armochepe N, B TedeHne 1 uaca mpw KOMHATHOH
temrieparype. Jlobasnsmu quxmopmetad (“JIXM”) (20 mi) u nmepeMeInuBaiy JaHHYIO CMECh
B TeUeHHE 5 MUHYT. PeakIMOHHYIO CMeCh KOHLIEHTPUPOBAIN U TBEPAOE BELIECTBO PACTHPAIIN
¢ XM, ¢unpTpoBaSiM W CyWWwid. T[BepAble BeI[eCTBA IMEPEHOCHIN B BOAY
(menxonucnepcHas cycnensust) u nodasmsnn 1H. HCl nnst nosenenust pH npumepHo 1o 6.
Teepable BemecTBa (UIBTPOBAIM W MPOMBIBAIIM BOAOW C TMOJy4YeHHEM 2-aMUHO-3-
xnoprupuans-4-trona (1,4 r, 9,0 Mmonb, 52% Bbixoxn). 'H SIMP (400 MI', (CD;),SO) &
11,4 (w, 1H), 7,06 (n, 1H, J= 6,8 I'n), 6,70 (1, 2H), 6,65 (n, 1H, J=7,0 I'm), m/z (esi/APCI)
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M+1 = 161,0.

IIpumep npoMeRyTOYHOrO coeqnHenus B

| N SH
N

Z Cl
HN

3-x510p-2-(METUJIAMUHO JIIUPUIUH-4-THOJ

[00220] Cramus A: 3-xmop-2-prop-4-tiognupuaus (8,0 r, 31,1 MMonp) u MertaHamuH (42,7
mi, 85,5 mmonb) 3arpyxkanmu B IMCO (20 mut) u HarpeBanu 1o 70 °C B Teuerne 30 MUHYT.
JlobaBnsiin BOAYy M TBEpIbIC BeINeCTBA (PHIIBTPOBANM C TOJYYEHHEM CBIPOTO MPOIYKTA.
BemecTso yuctmiu ¢ ucnonb3oBanueM cuukaressi (0-5% MeOH B JIXM ¢ 2% NH4OH) ¢
noJiy4eHueM 3-xjop-4-ion-N-merunnupunann-2-amusa (6,34 r, 23,6 Mmonb, 76% BbIXON).
[00221] Cramus B: 3-Xunop-4-tion-N-merunnupunui-2-amuH (1 t, 3,7 MMonb) pa3tasisuiu
nuokcanoM (5 mn), ¢ mocaenyromum nodasnenueM PdOAc, (41,8 mr, 0,19 mmonb), xantphos
(215,5 wr, 0,37 mmonb) m Metun 3-mepkanrornpomnaHoara (453,8 mkn, 4,10 mMmodb).
Peakimonnyo cmech momernanud B atMocdepy azora u godasmsuiu DIEA (1301 mki, 7,50
MMOJIb). Peakunonnyro cmech HarpeBanu a0 100 °C u nepememuBanu B TeueHue 2,3 4acos.
PeakunoHHYI0 CMeCh AaBajil OCTBITh, Pa30aBJIsUIM STUIALETATOM M (UIBTPOBAIHM uepes
Celite®, npomsbiBast sTrnaneratoM. PuUiabTpaT KOHLUEHTPUPOBAIM C IMOJYyYEHHEM METHUI 3-
((3-xnop-2-(meTunamMuHo )upuanH-4-un)tuo)nponanoara (905 wmr, 3,471 wmmomb, 93%
BBIXO]).

[00222] Metun 3-((3-xmop-2-(MeTHIaMUHO )TUpUuAnH-4-un)ruo)npornanoar (905 wr, 3,47
MMOJib) pazbaBisin TI'® (15 mu), ¢ nocaenyromuM nodaBneHueM HaTpust dTokcuna (1425
MKJI, 3,82 MMoub). PeakiMoHHY0 cMech MOMeInanyu B aTMOocdepy a3oTa W MepeMelrnBaiu
NpU TeMIepaType OKpyKarolied cpenbl B TeueHHMe | waca. PeakumoHHyH cmech
KOHIIEHTpUpoBaau U pactupamu ¢ JIXM. Marepuan pa3basisuiu Bogoi, u pH perynuposanu
npuMepHo 10 6. Cmech (UIBTPOBANM, NPOMBIBAIM BOAOW M CYIIWJIA B BaKyyMe C
NOJIy4eHHEM  3-XJIop-2-(MeTrnaMuHO )upuauH-4-tnona (400 wmr, 2,29 mmonb, 66,0%
BpIXON). 1/Z (esi/APCT) M1 = 175,0.

IIpumep npomesxkyTouHoro coennHenusi C
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5-xj0p- 1 H-nupposo| 2.3-bluupuana-4-tuosa

[00223] Cranust A: 3-MepKkanTonpoOnUOHOBON KUCJIOTHI 2-3THJITEKCHUIIOBBIN CIIOXKHBIN 3(up
(0,12 mu, 1,1 mmonb) u ocHoBy Xynura (0,34 mi, 1,9 MMoub) 00aBIIsLUIM K CMECH U3 S-XJI0p-
4-iton-1H-muppono[2,3-b|lmupununa (0,270 r, 0,97 mmons), Pd(OAc), (0,011 r, 0,048
mmodtb) U xantphos (0,056 r, 0,097 mmonb) B quokcane (3,2 mu, 0,97 MMoinb) B atMocdepe
razoo0Opassoro Ar. PeaknumonHyro cmech HarpeBanu no 100 °C B atmocdepe aproHa B
teuerne 18 yacoB. Peakuuonnyro cmech paszbaBimsuin B EtOAc u dunmbTpoBamu uepes
nuaromMuToBblii kKpemHeseM (Celite®). @uubpTpaT KOHLUEHTPHUPOBAIM W 3aTE€M YHCTIIIA HA
cunukarene, smoupyst 10-100% EtOAc/rekcanamu ¢ monyueHunem metun 3-((5-xiop-1H-
nuppodo[2,3-bnupunun-4-un)tuo)nponanoara (0,225 r, 0,83 mmons, Beixon 85%).

[00224] Cramus B: NaOEt (0,34 mu, 0,91 mmonb) mobGasmsuin k metwn 3-((5-xmop-1H-
nuppodo[2,3-b|nupunun-4-mn)tuo)nponanoara (0,225 r, 0,83 mMmonb) B Terparunpodypane
(“Tr®”) (4,146 min, 0,83 MMoONb) M IepeMeIINBAIN B T€YEHHE 2 4YacOB NPU KOMHATHOMN
temrieparype. JoGasmsuin XM (20 mi) u cMech MepeMellnBad B TEUYCHHE 5 MHHYT.
PeakunoHHy10 cMeCh KOHLIEHTPUPOBAIU U 3aTeM YHCTWIM Ha cuimkarene, smoupys 0-20%
MeOH/IXM (2% NH40H) c¢ nonyuyenuem S-xnop-1H-muppono[2,3-blmupuaun-4-tuona
(0,080 T, 0,43) MMOJIB, BBIXOA 52%). m/z (esi/ APCT) M1 = 185.0.

IIpumep npomMekyTOo4YHOro coequHeHust D

v
o=
Iz

(R)-N-(($)-1.3-nurunpocnupo|unnes-2.4'-nunepuaut |- 1 -mi)-2-MeTUINPOIaH-2-

cyaphuHAMKA

[00225] Cramus A: mpem-byrun 1-okco-1,3-gurunpocnupo[unaen-2,4'-nunepunut]-1'-

kapOokcunar (25 r, 83 mmonb) u (R)-2-merunnponas-2-cynbpunamun (30 r, 249 mmons) u

Ti(OEt)4 (122 mu, 580 mmonb) Harpesanu a0 90 °C B Teuenue 18 vacos. [loGasnsnn EtOAc
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C MOCTENYLNM 100aBIeHHeM BOABI. TBepable BemecTBa OT(UIBTPOBBIBAIN U Pa3AeIsUIN
cinon. Opranuueckuii cnod cymmnmu Hag MgSOy4, QunbTpoBanmu M KOHLEHTPUPOBAIU C
NOJIyY€HHEM B pe3yJIbTaTe OCTAaTKa, KOTOPBIH YHUCTUJIM C WCIOJb30BaHUEM cuiukaress (0-
40%  EtOAc B rekcaHax) ¢  mnomydeHueM  mpem-Oytun (R E)-1-((mpem-
OytuncynspuHm)UMUHO)-1,3-gurunpocnupo[nnnes-2,4'-nunepunut|-1'-kapbokcunara (16
r, 39 MMmotb, 47% BBIXOT).

[00226] Cragus B:  mpem-bBytun  (R,E)-1-((mpem-OyTuncynbGuHmn)uMuHO)-1,3-
nuruapocnupo[unaen-2,4'-nunepunut]-1'-kapbokcunar (6,5 r, 16 mmonp) 3arpyxanu B TT' D
(10 mn) u oxnaxmamu no -78 °C. Hdobasnsm Ooprumpun jutus (14 mi, 28 mmons), u
pPEaKIIMOHHON CMeCH JaBajli MEIJICHHO HarpeTbCsi A0 KOMHATHOW TeMmepaTrypsl U
nepemermuBaiy B TedeHue 18 gacos. Jlobasmsmm Bony u cMech skctparuposamu XM (3 X
25 ). DKCTPaKThl OOBENUHSAIA U KOHLEHTPUPOBAIH, U MOJYUYEHHBIA B PE3yJIbTaTe OCTATOK
YUCTHJIN C HCTIONb3oBaHueM cuirkaressi (0-5% MeOH B JIXM ¢ 2% NH4OH) ¢ nonyyenuem
mpem-oytan  (S)-1-(((R)-mpem-0ytuncynbhpunni)amuno)-1,3-quruapocnupo| uHaeH-2,4'-
nunepuauH]-1'-kapbokcunara (3,2 r, 8 Mmosb, 50% BbIXON).

[00227] Cragua C: mpem-bytun  (5)-1-(((R)-mpem-Oyruncynspuani)amuHo)-1,3-
auruapocnupo[unaen-2,4'-nunepunut]-1'-kapbokcunar (3,1 r, 7,6 MMonb) 3arpyxaiu B
JAXM (50 mu) u oxnaxnpanu go 0 °C. Hobasmsmu TpudropykcycHyto kucioty (TPO) (7 mn)
U PEaKLUOHHYK) CMEChb MEPEeMEIIUBAIA B TeueHHe 2,5 4acoB. PeakLMOHHYIO CMeCh
KOHIIEHTPUPOBAIM U TOJYYEHHBIH B pE3yJbTaTe OCTATOK IEPEHOCHJIM B HACBIIEHHBIH
OuxapOonar. Cmecb »skcrparupoBamu JAXM. ODKCTpakThl Cymmid, (QHIBTPOBAIUA U
KOHLEHTpUpOBaau ¢ nonyudeHuem (R)-N-((S)-1,3-guruapocnupo[unneH-2,4'-nunepuaut]-1-
wi)-2-metunnponat-2-cyaspunHamuna (1, 8 v, 5,9 mmons, Berxon 78%).

IIpuMmep npoMekyTOYHOrO coeanHenus E

| N
L;N

(S)-1'-(6-6pom-1.2 4-tpuazug-3-wi)-1.3-nuruapocnupo| nunes-2.4'-nunepunud |- 1 -aMmug

[00228] (S5)-1,3-gurunpocnupo|unaeH-2,4'-nmunepunut]-1-amuna aurunpoxyopun (1,00 T,
3,63 mmonb) cycnieHaupoBanu B auokcaHe (15 mu) m tpustnnamun (1,84 r, 18,2 Mmonb)

nobasnsnn k cmecu. CMech mepeMeInnBajid NP KOMHATHOW Temmeparype B TedeHue 20
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MUHYT, 3aTeM noOasnsian 3,6-auoOpom-1,2,4-rpuasun (0,868 r, 3,63 mmoinb). PeakipoHHyr0
cMech Harpesaiu 10 S50 °C u nepemMerinBain B TeueHue 2 yacoB. Uepes 2 yaca peakLIMOHHYIO
cMmech (PUIBTPOBANHM M (PUIBTPAT BBINAPUBAIN C MOJy4YeHHEM ocTaTtka. OCTaTOK YMCTHIIN C
ucronb3oBaHueM 40 r cunukarenaeBoi konoHoyHoi xpomatorpadun (MeOH/JIXM cmech 2-
20%), ¢ mnoayuenueM (S5)-1'-(6-6pom-1,2,4-tpuaszun-3-mn)-1,3-gurunpocnupo[unaeH-2,4'-
nunepunut]-1-amuna (1,19 r, 3,30 mmonb, 90,9% BbIX0a) B BUAE TBEPAOTO BELIECTBA. /1/Z
(esi/APCI) M1 =400,2.

IIpuMep npoMexRyTOYHOTO coeaHeHus F
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mpem-0ytua (R)-5-(((R)-mpem-0ytuncyiabhuani)aMudo)-5.7-

nuruapocnupo|uuknonedral blnupunug-6.4'-nunepunun]-1'-kapbokcunart

[00229] Cramgust A: 2-xmopnupuaus (458 mu, 4,84 mMmonb) pactBopsuid B cyxoMm TI'® (15
M), 1 pactBop oxjaxknanu 1o -70 °C ua 6ane UIIC/cyxoii nen. Jlutus AUH30MPONHIAMUL
(LDA) (2,75 mn, 5,50 mMmonb) mno0aBisid MO KalUsIM B CMEChb, M PEAKIMOHHYIO CMECh
Harpesanu 10 -60 °C u nepeMenMBany Npu TaKOW Temmepatype B TedeHue 1,5 4acos. mpem-
bytun 4-popmun-4-merunnunepunus-1-kapookcunar (1 r, 4,40 mmons) B TI'® (3 wmn)
no0aBsiiu K cMecu u nepemernuBanu npu -60 °C B Teuenue 1 vaca. Peakiuo raciim Bogou
u pacnpenemsuin Mexxay EtOAc u Bomoil. Opranudeckuil ClIOH OTHENSUIN, CYLIWIA U
KOHLEHTpupoBaiau. [lonyyeHHblil B pe3yjpTaTe OCTaTOK YUCTUIM € HUCHOJib3oBaHueM 40 r
cunukareneBoir  konoHku (EtOAc/rekcanamu 10-80%), mnonyvast mpem-Oytun  4-((2-
XJIOPIUPUANH-3 -W1)(TUAPOKCH )MeTIIT )-4-MeTuinunepuans- 1 -kapobokcmnar. (1,06 r, 3,11
MMOJTb, BbIx01 71%).

[00230] Cramus B: mpem-bytun  4-((2-xnoprnupuaus-3-mi)(THAPOKCH )METHI )-4-
mermmunepuaus-1-kapookcunar (1,06 r, 3,11 mmons) pacrBopsiin B JIXM (8 mi), u
nepiionuHan [lecca-Maptuna (DMP) (2,64 r, 6,22 mmonb) noGasmsin k pactBopy. Cmech
nepeMeInuBaIy Ipyu KOMHATHON Temriepatype B Teuenne | gaca u ee racmm 10% pactBopom
Hatpusi Oucynbpura. OpraHUUeCcKuil CJIOH OTAEISUIH, IPOMBIBATH HACBIIIEHHBIM PACTBOPOM
OukapOoHaTa HATpPHs W HACBIIEHHBIM COJIEBBIM PAacTBOPOM, CYIIMJIM U YIIApUBAJIH.
[TonyueHHBII B pe3yibTaTe OCTATOK YHCTWJIM C HCIOJb30BAHMEM CHIIMKAreNIeBOW (IIdIi-
xpomarorpapuu  (EtOAc/rexkcanamu  10-100%),  nomywas  mpem-Oytun  4-(2-

XJIOPHUKOTUHOWN )-4-MeTrnnunepunus- 1-kapookcunar (0,31 r, 0,92 mmons, 29% BbIXOA) B
69



BUZI€ PACTUTEIHHOTO MacJa.

[00231] Cragua C: mpem-bytun  4-(2-XJOpHUKOTHHOMII)-4-MeTHITUNIEPUANH- 1 -
kapOokcunar (8,13 r, 24,0 mmonb) pacTBopsiin B MesutuieHe (70 MJI) B TOJCTOCTEHHOM
npobupke. Tpunuknorexcundocdonus rerpadropdopar (0,884 r, 2,40 MMOJIB), AUALIETOKCHI
nayutaaus (0,269 r, 1,20 mmonp), nuanesytro kuciory (0,735 r, 7,20 mMmonb) u wLe3us
kapOonat (15,6 r, 48,0 MM) kK peakUHOHHOW cmecH. ['a3000pasHblii a30T OapOOTHPOBAIH B
TE€YEeHHE 5 MUHYT B PEAKIMOHHYIO CMECh U MPOOUPKY repMETH3UPOBAIN U HATPEBAIH TPHU
140 °C B Teuenue 72 yacoB. PeakIMOHHYIO CMECh OXJIKIAANIN 1O KOMHATHOM TeMIlepaTypbl U
pazbasisuin EtOAc (50 mut). Cmech pumsrpoBanu uepes cioii Celite® u EtOAc npombisau
HECKOJIBKO pa3. @UIIbTpaT BRITAPUBAIN B BAKyyMe C MosTydeHreM octarka. OCTaTOK YUCTHIIN
¢ ucnonbzoBanreM 330 r cunukareneBoi kojoHKH (EtOAc/rekcan 20-80%) ¢ monmy4deHneM
mpem-0y T 5-okco-5,7-purunpocnupo| uukionenral b |mupuans-6,4'-nunepunuH]-1'-
kapOokcunara. (2,23 r, 7,37 mmons, 31% Bbixon) B BUne TBepAoro Bemectsa. m/z (esi/APCI)
M'1=303,1.

[00232] Cragusi D: mpem-Oytun 5-oxco-5,7-nuruapocnupo|uukionenrtalb|mupunun-6,4'-
nunepunuH]-1'-kapbokcunar (2,23 r, 7,37 MMOIIb) CYCIIEHANPOBAIN B TE€TPAITOKCUTUTAHE
(6,98 mi, 51,62 mmonb) u (R)-2-merunnponas-2-cyabpuHamun (2,68 r, 22,12 mmonb)
no0aBysan K cMecH. PeakiimonHyto cMmech Harpesanu 10 90 °C u nepeMenmBaig B T€UEHNE
18 wacoB. PeakMOHHYIO CMeCh OXJIaXKJajdl JO KOMHATHOW TeMmIiepatypbl U JOOABIISIIH
EtOAc (250 M) ¢ mocneayroumm 1o00aBIeHHEM HACBIIIEHHOTO COJIeBOro pacteopa (200 mu).
CMmech mepememyBaId MHTEHCUBHO B TeueHHe 10 MHUHYT M (UIBTPOBAIHM U yAAJICHUS
ocanka. EtOAc cioli oTaensnau U NpOMbIBAIM JBAXKbl HACBIIEHHBIM COJIEBBIM PAaCTBOPOM,
cymii U ynapusaiu. [lony4yeHHbli B pe3ysbTaTe OCTaTOK YUCTUIIM C UCTIOb30BaHueM 120
r cunkareneBoit kojoHnku (EtOAc/rekcanamu 10-100%). COop BTOpOro MUKa 3TFOMPOBAHUS
naBain mpem-0y T (R, 2)-5-((mpem-0yTuncy nb(UHUI)AMHHO)-5,7-
nuruapocnupo| uuknonenta| b mupuann-6,4'-nunepuantd]-1'-kapbokcmnar (2,8 r, 6,90
MMOJTb, 94% BBIXO) B BUIE TBEPIOTo BemecTsa. 77/z (esi/ APCI) M'1 =406,2.

[00233] Cramus E:  mpem-byrun  (R,Z)-5-((mpem-0yTrncynbGuHII)UMUHO)-5,7-
auruapocrupo| uukionenTa b mupuann-6,4'-nunepunnt]-1'-kapbokcunar (0,15 r, 0,37

MMoJTb) pactBopsut B TT'® (2 mut) B emkoctu. PactBop oxnaxkaanu go -78 °C, u LiBH,4 (0,28

mia, 0,55 wmmonmp) 2M B TI'® pobaBmsyin OmgHONM mopHued. PeakuoHHYIO CMech

2
Bbliep:kuBanu npu -78 °C B TedyeHue 1 daca. PeakilnOHHYIO CMeCh HarpeBajil MEJIEHHO 10
KOMHATHOM TEMIEepaTypbl M IepeMellnBad B TeueHHe 18 wacosB. Peakuuro racunmm
HaceimeHHbIM pactBopoM NH,Cl ¢ mocnenyromum skcrparuposanneM EtOAc (3x10 mm).
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OObennHEHHBIE OpPraHUYECKHUE CJIOW TPOMBIBAJIN COJIEBBIM HACBHILIEHHBIM DPAaCTBOPOM,
cyumiau W ynapuBanu. IlonydeHHbIH B pe3ysnbTaTe OCTATOK YUCTHIN C HMCHOJIb30BAHUEM
XpoMaTorpauueckoii KOJOHKH C HCIIOJIb30BaHUEeM 24 T CHJIMKArejleBod KOJIOHKU
(EtOAc/rekcanamu  10-80%) ¢ momyuenuem  mpem-0ytun  (R)-5-(((R)-mpem-
OytuncynsunHm)amMuHo)-5,7-aurunpocnupo| nuknonexral b Jnupuann-6,4'-nunepunun]-1'-
kapOokcunara (30 mr, 0,27 mmounb, 24% BBIXOA) B BUIE TBEPAOrO BELIECTBA KAK MUHOPHBIN
NPONAYKT, U OPYroil AuacrepeoMep Kak OCHOBHOH MpoaykT mpem-Oytun (R)-5-(((R)-mpem-
OyTuncynbGuHII)aMUHO)-5,7-nuruapocnupo| uukionenTal b jnupunus-6,4'-nunepunuH|-1'-
kapOokcunar (51 wmr, 0,27 mmons, Beixon 35%). m/z (esi/ APCI) M+1 =408,2.
[pumep npomexkyTouHoro coenunenns G

SH
X

P
N

2 .3-IUMEeTUWINUPUINH-4-THOI

[00234] 2 3-mUMeTHINMUPUANH-4-THON  TOJy4YaJd B COOTBETCTBHH C  TMPUMEPOM
NPOMEKYTOYHOIO COCNMHEHUsI A, 3aMeHsist 3-xyop-4-HoanupuanH-2-aMuH Ha 4-0pom-2,3-
MUMETHIMHPUANH Ha cTamuu A. m/z (esi/APCT) M'1 = 140,1.
IIpumep npome:kyTo4HOro coennnenuss H
SH

Cl N

b
N” “NH,

2-aMUHO-5-XJIOPOUPUIHNH-4-THOJI

[00235] 2-AmuHO-5-xnmopnUpUANH-4-THON TIONy4Yaiu B COOTBeTCTBUU C [lpumepom
MPOMEKYTOYHOTO COENUHEHHsT A, 3aMeHsist 3-XJjop-4-ioanupuanH-2-aMuH Ha 4-Opom-5-
xnoprupunuH-2-amus Ha Ctaguu A. m/z (esi/APCI) M1 = 161, 1.
IIpuMep nNpoMeRYTOYHOTO coequHeHus 1
SH

\CI

~

N~ CF,

3-xy10p-2-(TpudTOPMETUI )IUPUAUH-4-THOJI

[00236] 3-xn0p-2-(TpuTOPMETHI)TUPUANH-4-THOJ MOIYHaIid B COOTBETCTBUU C TIPUMEPOM
IIPOMEKYTOUHOTO COeUHEHUs A, 3aMeHsIsl 3-XJ10p-4-HOANMUPUANH-2-aMUH Ha 3-XJop-4-iiof-

2-(TpudTOPMETUT)TUPUANH Ha cTamuu A. m/z (esi/ APCI) M1 = 214.0.
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IIpumep npomMeKyTOYHOIro coeqMHeHus J

SH
| X Br
2
N NH,

2-aMUHO-3-0poMOUpUANH-4-THOI

[00237] 2-AmuHO-3-OpOoMIUPUANH-4-THOJ TMONy4Yaldd B COOTBETCTBUU C [Ipumepom
MPOMEKYTOYHOTO COENUHEHHsT A, 3aMeHsist 3-XJop-4-HoanupuauH-2-aMuH Ha 3-Opom-4-
fionmupuanH-2-aMuH Ha cragun A. m/z (esi/APCT) M1 = 205,0.

IIpumep npomekyTOYHOrO coeqnnenus K

o)
\OH
S
o F
»
N~ “NH,

metui 3-((2-amuH0-3 -G TopnupuaAnH-4-1i)THO ) IPONAaHOAT

[00238] 2-Amuno-3-¢prop-4-itogmupunu (1,1 r, 4,4 mmonb) pactBopsuiu B 1,4-muokcane (10
mi, 4,4 mmonb). 4,5-buc(nudennndpochuno)-9,9-numerunkcanten (0,26 r, 0,45 mmonb), u
metun 3-((2-amuHo-3-pTopnupuanH-4-mn)ruo)nponanoar (0, 95 r, 4,1 Mmons) nobaBsm K
PEaKLMOHHOMY pacTBOpy. PeaklMOHHYI0 cMech moMmelnanu B arMochepy azora. JloOasmsiin
N,N-nuusonponuwmtuiamud (1,5 mu, 8,9 MMOJb), U MONy4YeHHBIH B pe3yJbTaTe pacTBOP
nepememuBanu npu 100 °C B teuenme Houu. Cblpoit Marepuan 3arpyxama B 80 r
CHJIMKAreJeByl KOJOHKY W uyucTuiu 1o rpaaueHty 0-100% EtOAc:rekcan ¢ moiydeHHeM
metun  3-((2-amuuo-3-¢proprnupuann-4-mn)tuo)nponanoata (0,95 r, Bexom 92%). m/z
(esi/APCT)M'1 =231,1.

IIpuMmep npoMeRyTOYHOrO coeaHeHus L

o
\O)gL
S
X CF3
| N
NH»

metii 3-((6-amue0-2-(Tpud TOPMETII ) IUPUINUH-3 -WJI)THO )IIPONAHOAT

[00239] Metun 3-((6-amMuHO-2-(TpUITOPMETUIT)TUPUINH-3 -UIT)THO)IPONIAHOAT TONTyYaId B
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coorBercTBUH ¢ [Ipumepom mpomexyTodHoro coenanHenus K, 3amensst 2-amuHO-3-pTop-4-
HonnupuauH Ha 5-OpoM -6-TpudropMeTHINMPUANH-2-UnaMuH Ha craguu A. m/z (esi/APCI)
M'1=281.

IIpumep npomexyTOYHOrO coequHenuss M

SNa

— Cl

NS
ge!
OH

HATPUIO 3-xJ10p-2-(4-ruapokcununepuan- | -mwnnupunua-4-tuoaar

[00240] Cramgmst A: PactBop 3-xjop-2-¢prop-4-iiopmupununa (2,0 r, 7,77 mmonb) u 4-
rugpokcununepuaunaa (1,18 r, 11,7 mmones) 8 AMCO (5 mun) Harpesanu no 75 °C B TeueHne
1 gaca. PacTBop oxnaxkmanu OO KOMHATHOW Temmeparypsbl, pasdaemsun Bomoit (10 mi) u
pacnpenensm EtOAc/mMetun npocteim mpem-6ytunosbiMm s¢upom (“MTBE”) (2/1). Teepnoe
BEIIECTBO, KOTOPOE 00pa3oBaioCh MEKAY CIOSMH, OT(HIBTPOBBIBAIM U CYLIMIN B BAaKyyMe
¢ mony4yerneM 1-(3-xmnop-4-fionnupuans-2-wn)munepuaud-4-ona (1,08 r, 70%). m/z (esi)
M'1=3390.

[00241] Cranus B: B 20 mn emkocty, 1-(3-xnop-4-tionnupuans-2-win)nunepuaua-4-oi (0,50
r, 1,48 mmomnb) pacTBOpsin B AuOKcaHe (5 MiI), M 3aT€M €MKOCTb MPONYBAJH a30TOM.
Jobapnsnu 3-MepKanTonpornnOHOBONW KUCIOThI METUJIOBBIN CTeKJISTHHBIN 3¢up (0,195 r, 1,62
MMOJIb) € MOCHenyrIuM nodasieHuemM ocHoBbl XyHura (0,514 mi, 2,95 mmonb). Uepes 5
muHyT nobaemsuin Pd(OAc), (0,017 r, 0,074 MMOab) C MOCHEAYIOLMM J00aBICHUEM
xantphos (0,086 r, 0,15 wmwmoab). EMKOCTH HakpbIBajii, TOABEPrajid BO3IACHCTBHIO
ynbTpasByka u Harpesajau 10 105 °C B Teyenue 2,5 yacoB. CMech OXJIak1aau 10 KOMHATHOM
temrieparypsbl, pasdasisiu EtOAc u ¢unsrpoBanu depe3 cioit Celite®. Crnoil mpomMbiBaiu
EtOAc, u pacTBOp BBIMAPUBAIU OCYXA C TOJYYEHHUEM B BUJE JKUPHOTO TBEPAOIO BEIIECTBA,
KOTOpOE NMPUHHMAJHN HA CIEAYIOIIYIO CTAIHIO 0€3 JOMONHUTEIbHON OuncTKH. n/z (esi) M1
=331,0.

[00242] Cramus C: Merun 3-((3-xn0p-2-(4-ruApOKCHITUTIEPUANH- | -HIT)TUPUANH-4-
wi)tro)npomnanoat (0,58 r, 1,75 MMOJb) pacTBOPsUIM B CYXOM JHOKCaHe. (9 MII) B 3TaHONAT
Hatpus (21% maccer B EtOH, 2,4 My, 2,1 MMoJIb) 100aBIsiIN IpU KOMHATHOM TEMITEpaType B
armocdepe azora. CMecp nmepeMeInuBaiyd B T€YEHUE 3 YacOB M PACTBOPHUTENb BBITAPUBAIN
nocyxa. [lonydeHHOe B pe3ysibrare TBepAOoe BemecTBo ABakanl pactupanu ¢ MTBE (5 mo).
Colpoii Marepuan CyIIMJIHM B BaKyyMe€ C IIOJY4YEHHEM CBIPOro HaTpus 3-xJop-2-(4-
TUAPOKCUNMIIEpUANH- | -um)nupuaua-4-tuonara (563  Mr), KOTOPBII  HCIIONB30BAJIU
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HETIOCPEICTBEHHO O€3 OMOTHUTENbHOM ouncTku. m/z (esi) M1 = 245,0-247,0.
IIpumep npomexyToUHOro coeanHeHust N
SH
AN
P

N

IZ/

1 H-tuponol2.3-blnupunnu-4-tron

[00243] Cranust A: 3-MepkanTonponuOHOBON KUCJIOTHI 2-3THIT€KCHUIIOBBIN CIIOXKHBIN 3(uUp
(0,35 mu, 3,27 mmonb) u ocHoBy XyHura (1,035 mn, 5,94 MMoub) 10OaBISIIN K cMecH U3 4-
fion-1H-muppono[2,3-bmupununa (0,73 r, 2,971 mmons), Pd(OAc), (0,033 1, 0,15 mmonb) u
xantphos (0,17 r, 0,30 mmonp) B 1,4-nuokcane (14,85 mm, 2,97 mmonb) B atmocdepe
razoobpasHoro aproHa. Peakimonnyr cMech Harpeamu a0 100 °C B atmocdepe aproHa B
TedyeHue 3 4acoB. PeakmoHHy0 cMmech oxnaxnand, pazdasmsin B EtOAc (100 mi) u 3atem
¢unbTpoBanu uyepe3 nuatroMutoBelii kpemHeseM (Celite®). @unpTpaT KOHIEHTPUPOBAIH, U
NOJIyYeHHBI B  PE3YJbTAaTe CHIPOH MPOAYKT YHCTWIM C HCIOJNb30BaHUEM (e
xpomatorpadun, smoupyst rpagueHToMm ot 10 go 100% EtOAc B rekcanax, ¢ mojiydeHUEM
metun 3-((1H-nuppono[2,3-bmupunun-4-un)ruo)nponanoara (0,69 r, 2,92 mmons, 98%
BLIXONI) B BHJIE TBEPIOTO BermecTsa. n/z (esi/APCI) M1 = 237,1.

[00244] Cragus B: NaOEt (1,14 mn, 3,07 mmonb) nobasnsnu k merun 3-((14-nuppono[2,3-
blnupunua-4-wn)tuo)nponanoara (0,69 r, 2,92 mmone) B TT® (14,6 mn, 2,92 mmonb) u
nepeMeIInBaIy B TeueHue | yaca npu KoMHaTHOW Temneparype. o6asmsuu JIXM (20 mn) u
CMeCh IepeMeLIMBAJIM B TEYeHHe 5 MMHYT. PeakIMOHHYIO CMeChb KOHLEHTPHUPOBAIHU U
TBEpOe BelecTBO pactupanu ¢ JIXM (25 mu), punbrpoBanu u cymmim Ha Bo3ayxe. Cripoit
NPOAYKT YUCTHIIN C MCTIOJBb30BaHUEM (Jierl XpoMmaTorpaduu, JIOUpys rpaaueHToM ot 0 110
20% MeOH B JAXM c¢ pobGasnennem 2% NH,OH c¢ mnonydenuem 1H-nuppono[2,3-
b]mupunuu-4-Tuona Hatpueroit comu (0,19 r, 1, 0,7 mmonb, 37% BBIXOA) B BUAE TBEPAOTO
Bemectsa. n/z (esi/APCI)M'1 = 151,1.

IIpumep npomexyTouHoro coeannenusi O

SH
B
N/N

1-mermn-1H-nuponol2.3-blnupunug-4-Tuon

[00245] 1-Metun-1H-muppono|2,3-b]nupuauH-4-THON  TMONy4YaJd B COOTBETCTBHHM C
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IIpumepoM npomexyTouHOro coeauHeHust N, 3amessst 4-Opowm-1-merwn-1H-nupono[2,3-
blmupumue Ha 4-Hon-1H-mappono[2,3-blmupunnn Ha cramuu A. m/z (esi/APCI) M'1 =
165,1.

IIpumep npomekyTOYHOTrO coequHeHus P

BocHN,,

1
NN

mpem-0oytua (5)-(1'-(6-mepkanTo-1.2 4-tpuazud-3-uia)-1.3-nuruapocnupo| uunen-2.4'-

HS

nunepuant|]-1-mn)kapbamar

[00246] Cragus A: Pacteop (S5)-1,3-guruapocnupo[unnen-2,4'-nunepuant]-1-amMmuHa
muruapoxsopuaa (11,3 r, 41,0 mmone) B mumermnaueramune (“DMA”) (205 wm, 41,0
MMOJIb) TpPOAMJIA aproHoM B TedeHWe 15 wMuHYT mnepen nodaienuem N, N-
mumsonpormTiiaamusa (“DIEA”) (28,7 mu, 164 mmons). JlaHHyto cMmech HarpeBanu 10 60
°C B atmoc(epe azora u pactBop 3,6-nubpom-1,2,4-rpuasuna (10,0 r, 41,9 mmons) B8 DMA
(10 M) mMemieHHO 100ABISUIN B T€YEHHE 45 MUHYT C MCIIOJIb30BAHUEM KaIleIbHON BOPOHKU.
Cwmecp oxnmaxxnanu, BbulMBanu Ha Boay (1 n) m mepememmBanu B TedeHue 30 MUHYT.
ITonyueHHble TBepbIe BellecTBa coOMpanu (pUIbTPOBAHUEM U IPOMBIBAIN BOAOH (2 X 250
min). JIaHHBIM MaTepuan YUCTHIM C HCIOJb30BaHMEM (e xpomaTtorpapuu, 3JOUPYs
rpaaueHToMm ot 1 1o 10% MeOH B JIXM ¢ 1% moaudukaropom NH4OH, ¢ nony4yenuem (5)-
1'-(6-6pom-1,2,4-tpuazun-3-un)-1,3-murunapocnupo[unaeH-2,4'-nunepunut|-1-amuna (9,0 r,
25,0 Mmonb, 61% Beixon). m/z (esi/ APCT) M1 =361,2.

[00247] Ctanus B: Cmech u3 (S5)-1'-(6-6pom-1,2,4-tpuazun-3-min)-1,3-auruapocnupo| uHAeH-
2, 4'-nunepunuH|-1-amuna (3,0 r, 8,33 mMMmonb), nu-mpem-Oytun-gukapoonara (5,45 r, 25,0
MMoJb) U N, N-mumernnmupunna-4-amuna (0,051 , 0,42 mmons) ) B auxnopstare (“AX27)
(41,6 mu, 8,33 MMOJIb) IEPEMELITHBAIIY [TPU KOMHATHOHM TEMITEpaType B TEUEHHE JIBYX YacOB.
Cwmecp moGammsmu B Boay (250 mm) u AXM (100 mi). IByx(das3Hyro cMmech pa3aesuid u
BOIHYIO a3y skcrparupoBanu JXM (2 x 150 m). Opranudeckue ¢asbl OOBETUHSIIN,
NPOMBIBAIM COJIEBBIM HACBIIEHHBIM pacTtBopoM (150 ™), cymmmm Haxg NapSO,
¢unIbTpOBANH U KOHIIEHTPUPOBAJIH B BaKyyMe. MarepHai YuCTHIIN C UCIIOJIb30BaHUEM (Iier
xpomarorpaduu, smoupyst 10-100% EtOAc B rekcanax, ¢ nonyuenuem mpem-oytun (S)-(1'-
(6-6pom-1,2,4-tpuazun-3-mn)-1,3-gurugpocnupo| uaneH-2,4'-nunepunut |- 1-mn)kapdamara

(0,75 , 1,63 mmonb, 20% BBIXOX) B BHie TBephoro semectsa. m/z (esi/APCI) M, M2
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=460,1, 462,1.

[00248] Cranus C: 3-MepKkanTonpornuOHOBOH KUCIOThI 2-3TUITEKCHUIIOBBIN CIIOXKHBIN 3(up
(0,10 mi, 0,91 mmonb) u ocHoBy Xyuura (0,29 mn, 1,65 mmonb) noOaBisiim K CMeCH U3
mpem-0y T (8)-(1'-(6-6pom-1,2,4-tpuazun-3-ni)-1,3-nuruapocnupo[ uHaeH-2,4'-
nunepuanH]-1-mn)kapdamara (0,38 r, 0,83 mmounb), Pd(OAc); (0,0093 1, 0,041 mMmomb) u
xantphos (0,048 r, 0,083 mmonb) B amokcane (8,25 mu, 0,83 mmonb) B armocdepe
razoobpasHoro aprosa. Peakimonnyrwo cmech HarpeBaju 10 100 °C B Tedenue 1 yaca. Cmech
oxjaxnanu, pazdasnsm B EtOAc (25 mi1) u 3aTteM QUIBTPOBAIM 4Yepe3 AHMATOMHTOBBIN
kpemueseM (Celite®). @unbTpaT KOHUEHTPUPOBAJIHU, M TOIYyYEHHBIH B Pe3yJbTaTe ChIPOH
NPOAYKT YUCTHIIM C UCIIOJIb30BaHUEM (pyiern xpomarorpaduu, 3JOUPOBATH TPATUEHTOM OT
10 mo 100% EtOAc B rekcanax ¢ mnonydenneMm wmetun  (S)-3-((3-(1-((mpem-
OyTokcukapOoHmT)aMuHO)-1,3-qurunpocnupo|unnen-2,4'-nunepunud|]-1'-mm)-1,2,4-
TpuasuH-6-mn)tro)nponanoara (0,41 r, 0,83 mmomb, 100 % BbIXOI) B BUAE TBEPAOTO
Bemectsa. n/z (esi/APCT) M1 =500,2.

[00249] Cranus D: NaOEt (0,62 mu, 1,65 mmornb) nobasnsiu k pactsopy metu (5)-3-((3-(1-
((mpem-6ytokcukapOoHUIT)aMuHO)- 1,3 -nurunpocnupo| uaneH-2,4'-munepuaut|-1'-mn)-1,2,4-
TpuasuH-6-wi)tuo)mnponanoara (0,41 r, 0,83 mmons) B TT'D (8,25 mu, 0,83 mmonsb). JlanHyio
cMech nepememinBanu B TeyeHue 30 MUHYT IIPU KOMHATHOH Temneparype. PeakLnoHHyrO
CMeChb KOHIIEHTPUPOBAJH B BaKyyMe M YHUCTHJIM C MCIOJb30BaHUEM (Jem xpoMaTtorpadum,
smoupyst rpagueHToM ot 0 1o 20% MeOH B EtOAc, ¢ nonyuenunem mpem-0ytun (S)-(1'-(6-
mepkanTto-1,2,4-tpuasun-3)-nin)-1,3-quruapocnupo[ uuaeH-2,4'-nunepunuH]-1-
wi)kapbamara (0,19 r, 0,45 mmonb, 54% BbIxOn) B Buae TBepaoro Bemectsa. m/z (esi/APCI)
M'1=414,2.

[Ipumep npomexyTouHoro coennnenust Q

HS

(R)-N-(($)-1'-(6-mepkanTo-1.2.4-tpuaszus-3-un)-1 . 3-nuruapocnupo|uanes-2.4'-nmunepuau |-

1-nn)-2-MeTHinponad-2-CyJab(MUuHaMuI

[00250] Cragust A: Cwmech u3 (R)-N-((S)-1,3-aurunpocnupo[unnen-2,4'-nunepuau |- 1 -nm)-
2-merunnponas-2-cynbhunamun (6, 41 r, 20,9 mmonb) u 3,6-qubpom-1,2,4-tpuaszun (5,00 r,
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20,9 mmonb) B 1,4-muokcane (52,3 mu, 20,9 MMOJb) MpoayBaid aproHOM B TedeHue 15
muHyT. DIEA (4,39 M, 25,1 Mmonb) no0aBisiian k cMecH, 3aTeM cMech HarpeBaiu 10 60 °C B
teyenne | yaca. CMmech OXJakganu 10 KOMHATHOHN TeMIieparypsl, BeUIHBaIU B Bony (1 1) u
nepememnBanu B TeueHue 30 muHyT. TBepable BemecTBa coOupanu (QUIBTPOBAaHHEM U
CYLIMJIH c NOJy4YEeHUEM (R)-N-((S)-1'-(6-6pom-1,2,4-Tpuazun-3-numn)-1,3-
auruapocnupo|unaen-2,4'-nunepunut]-1-un)-2-merunnponan-2-cynbpunamuna (9,5 r, 20,5
MMoJIb, 98% Bbixon). m/z (ES/APCT) M, M2 =464,1, 466,1.

[00251] Cranus B: 3-MepkanTonponuOHOBOH KUCIOThI 2-3THITEKCHIIOBBIN CIOXKHBIN 3(up
(0,51 mun, 4,74 mmonb) 1 ocHoBy Xynura (1,50 mu, 8,61 mmonb) nodasisui k cmecu ¢ (R)-N-
((S)-1'-(6-6pom-1,2 4-Tpuasun-3-mn)-1,3-quruapocnupo| uHAeH-2,4'-nunepuanH |- 1 -m)-2-
metmimponas-2-cynbpunamuna (2,0 v, 4,31 mmons), Pd(OAc), (0,048 r, 0,22 mmonb) u
xantphos (0,25 r, 0,43 mmonp) B 1,4-muokcane (43,06 mu, 4,30 mmonb) B atmocdepe
razoobpasHoro aprona. Peakimonnyro cmech HarpeBaiu 10 100 °C B Tedenue 1 gaca. Cmechb
oxjaxnany, paszdasmsmn B EtOAc (25 mur) m 3ateM QuIbTPOBANIM 4Yepe3 AUATOMHTOBBIN
kpemueseM (Celite®). @unbTpaT KOHUEHTPUPOBAIHN, W TOJYYEHHBIH B PE3yJbTaTe CBHIPOH
NPOAYKT YUCTHIIM C UCIIOJIb30BAaHUEM (pyiern xpomarorpaduu, 3J0UPOBAIH TPATUEHTOM OT
10 mo 100% EtOAc B rekcanax, ¢ mnoaydeaneM wmetun 3-((3-((S)-1-((R)-mpem-
OyTuncynbuHMI)aMuHO)- 1,3 -nuruapocnupo| uuaeH-2,4'-nunepunug|-1'-mn)-1,2,4-rpua3us-
6-mn)tno)nponanoara (0,88 r, 1,74 mmonb, 40% BbIXOI) B BUAE TBEPAOIrO BEILECTBA. M/Z
(esi/APCI) M1 =504,2.

[00252] Cranus C: NaOEt (0,96 mn, 2,58 mmounb) nodassiiu k pactopy metwi 3-((3-((S5)-1-
((R)-mpem-0ytuncyabpuHmi)aMuHo)- 1,3 -nuruapocnupo| uuaeH-2,4'-munepuauH|]-1'-m)-
1,2,4-tpuazun-6-mn)rro)nponanoara (0,65 r, 1,29 mmons) B TT'® (12 ,9 mn, 1,29 mmods).
JlanHyIO cMech nepeMelnnBaiu B TeueHue 30 MUHYT NpU KOMHATHOM Temnepatype. Cmech
pazbaBmsuin B EtOAc (100 M) u OTQHUIBTPOBBIBATIN Hepe3 JHATOMUTOBBIH KPEMHE3eM
(Celite®). DunbTpaT KOHIEHTPUPOBAIM U TMOJYYEHHBIH CBIPOM MPOAYKT YHCTUIU C
UCTIONIb30BaHueEM (e xpomarorpaduu, smoupys rpagueHtom ot 0 go 20% MeOH B
EtOAc, c MOJIy4eHUEM (R)-N-((S)-1'-(6-mepkanTo-1,2,4-tpuasun-3-uin)-1,3-
auruapocnupo|uaaen-2,4'-nunepunut|-1-un)-2-merunnponan-2-cynbpunamuna (0,34 T,
0,81 MmO, 63 % BBIXOZ) B BHJIE TBEPAOTO BemecTsa. n/z (esi/APCT) M1 =418,2.

IIpumep npomexkyTOYHOrO coeanHenus R
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3.3-nudrop-4-iton-1.3-nurunpo-2H-nuppono[2.3-bluupuaua-2-o8

[00253] 35% BonHbIi pacTBOp mepokcuaa Bopopona (2,52 mu, 85,22 mmonb) noOaBsm K
pactBopy 2-amuHO-4-fiopnupununaa (2,50 r, 11,36 mmonb), sTundopomaudropauerara (3,64
mit, 28 ;41 mmonb) u Ouc(uuknonentanuenmi)xkenesa (0,22 r, 1,14 mmons) B IMCO (21,85
mit, 11,36 mmonb) nipu -5 °C npu nepeMernnBaHny. PeakIIOHHYI0 CMeCh MEIJIEHHO Harpeiu
70 KOMHATHOW TEMITEPATYPhI U MEPEMEIINBAIH B TeueHHe 22 yacoB. CMeCh BbUTUBAIIU B BOAY
(100 muT) 1 opraHUYECKHE BELIeCTBa SKCTparupoBaiu u3 BonHo ¢asel EtOAc (3 x 50 mu).
ITocne oOwpenuHEHHs OpraHUYECKUil CiOM mpombiBanu BoxoW (50 MII) M HACBHIIEHHBIM
coJieBbIM pacTBOpoM (3 x 50 mut). Opranuueckwii cioit cymuan Han Na,SO,, unsrpoBanu u
KOHIIEHTPUPOBAIX B BakyyMme. OCTaTOK YHCTUIIM C MCIIONIB30BaHUEM (Quien Xpomarorpadun
¢ ucnoap3oBanueM rpaauenta ot 10 o 100% EtOAc B rekcanax ¢ moiyderuem 3,3-qudTop-
4-tion-1,3-gurunpo-2H-muppono[2,3-blmupunun-2-ona (0,93 r, 3,13 mmonb, BeIxon 27%).
m/z (esi/APCT)M'1 =296.9.

IIpumep npomMeKyTOYHOr0 COeTUHEHHST S

HCI
HoN
3 I N
HN
(0] N/
HCI

(R)-3H-ciupolbypol2.3-blnupunnn-2.4'-nunepunuu -3 -aMruHa TUTHAPOXJIOPUT
[00254] Cramus A: 3-(1,3-HAutnan-2-un)-2-groprupunus (1 r, 4,64 mmons) B TI'D (4,64

mut) nobaBisu K nepeMemnBaeMoMy pactsopy LDA (4,06 min , 8,13 mmons) B TI'® (4,64
m1) nipu -78 °C. Peakimonnyro cmech HarpeBanu a0 0 °C u nmepememmuBaiu B TeueHue 20
MUHYT. PeakinoHHYI0 cMech CHOBa oxyaxkaanu 1o -78 °C ¢ mocienyromum 100aBIeHHEM 110
KarsM 1-boc-4-munepunona (0,97 r, 4,88 mmons) B TI'® (4,64 mi). Peakunonnyro cMech
nepeMelIBaiy B TedeHue 1 yaca, nasanu Harpetbes A0 0 °C u nepeMeninBaiy B Te4eHUe 6
gacoB. Cmech BpumBasin B HaceimenHble NH,Cl. IIpogykT Tpmkmel 3KCTparupoBaiu
STUNIALIETATOM, OpraHuueckue (aspl oObenuHsuM, QuiupTpoBamu uepe3 Oymary 1PS,

UCHApsiIM B BaKyyMe, KOHLEHTPUPOBAJIU, YUCTUIU C HCIOJBb30BAHUEM CHIIMKAreJeBOU
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xpomarorpadpuu (0-100% EA/rexcan) ¢ nomydeHueM mpem-OyTHI TUCTHPO[ MUIIEPUINH-
4,2'-pypo[2,3-b|mupunun-3',2"-[ 1,3 nutnan]-1-kapbokcmnara (993 wmr, 2,52 mmonb, 54%
BpIxon). PX/TC (MM-ES+APCI, Pos): m/z 395,1 (M H).

[00255] Cramgusa B: Iupuamny nepOpomun (1,2 r, 3,78 Mmoiab) U TeTpaOyTHIAMOHUIO
O6pomun (81,1 mr, 0,25 mMmonb) n0OaBIIM K MEPEMEIINBAEMOMY PACTBOpPY mpem-OyTHi
nucnupo| munepunun-4,2'-¢pypo[2,3-b Jnupunun-3',2"-[ 1,3 | nutnan]-1-kapbokcunara (993 wmr,
2,52 mmonb) u nupuauna (0,2 mu, 2,52 mmonb) B cmecu ¢ JAIXM-H20 5:1 (16,8 mn). ITocne
NepeMelIMBaHusl MPU KOMHATHOW TeMIlepaType B TeueHHe 24 4acOB PEaKLMOHHYIK) CMECh
BeutBaM B Boay W JIXM. Cno#i JIXM mnpombIBamu BOJOH, HACBIIIEHHBIM COJIEBBIM
pactBopoM, ¢uibTpoBasin uepe3 Oymary 1PS, KOHIEHTpUPOBAIM U YUCTHIH C
UCTIONB30BaHUEM cuuukareneBoll  xpomarorpagpuu  (0-100%  sTHnmanerat/rekcaHbl) €
nojydeHueM  mpem-0ytun  3-okco-3H-crimpo[dypo[2,3-bnupuann-2,4'-nunepunuH]-1'-
kapOokcunara (735 wmr, 1,93 mmons, Berxon 77%). PX/TC (MM-ES+APCI, Pos): m/z 205,1
(M'H - Boc).

[00256] Cramusa C: (R)-(+)-2-Merun-2-nponancyiaspuaamun (608,8 mr, 5,02 mMmomnb) u
TeTpasTokcuTuTa (2,5 M, 11,72 mMonb) nobasnsimu k pactBopy mpem-0ytun 3-okco-3H-
criupo[ pypo[2,3-b|mupunun-2,4'-nunepunuu]-1'-kapookcunara (637 mr, 1,67 mmoinb) B TI' @
(8,4 mu1) 1 peakLIMOHHYIO CMeCh nepeMernrBaiy B Tedenne Houn npu 90 °C. PeakiinoHHy0
cMech pa30aBiAIM 3TUJIALIETATOM U INpoMbiBainu Bonoil. Crom paspensiu. Bomueil cioit
sKCTparupoBanu stuinaneratoM. OObenuHeHHblE OpraHudeckue (a3bl MPOMBIBAIN BOJOH,
HACBILIEHHBIM COJIEBBIM PacTBOpOM, (prmbTpoBanu yepes Oymary 1PS u koHIEeHTpupOBaIH B
Bakyyme. Marepuan xpomartorpadupoBaiu ¢ ucrnojb3oBanueMm 0-50% EtOAc/rekcaHbl B
Ka4ecTBe JM0eHTa ¢ nojydeHuem mpem-0ytun (R,FE)-3-((mpem-0ytuncy abpuHUI)UMIHO)-
3H-cmpo[pypo[2,3-bnupunun-2,4'-nunepuann]-1'-kapbokcunara (426 wmr, 1,04 mmons,
BBIXON 62%). PX/TC (MM-ES+APCI, Pos): m/z 408,2 (M H).

[00257] Cramus D:  mpem-Oytun (R E)-3-((mpem-0yTuncynbhuHII)IMUHO)-3H-
cnpo| ¢ypo[2,3-blmupunun-2,4'-nunepuanx]-1'-kapobokcunar (426 wmr, 1,05 wmmonb)
pactBopsimi B TI'® (2,6 M) u oxnaxknanu pactsop a0 -78 °C. 1M pactsop BH3TI'® (2,2
w1, 2,20 MMoOJib) TOOABIISTH K PacTBOPY € UCIOJNb30BAHUEM MITpUIA B TeueHue 30 MUHYT.
Peakiyonnyo cMech nepememusanu npu -78 °C B TeueHue 1 dvaca W HarpeBaiu 10
KOMHATHOW TEMIIepaTypbl NpU NEPEeMEIINBAHUM B TeueHWe 3 aAHed. Peakuuro racunu
HacbimeHHbIM pactBopoM NH4Cl u skcrparupoBanu EtOAc. O0bpenuHeHHbIE OpraHUYeCcKre
CJIOM TIPOMBIBAIM BOJOW, HACBHIIEHHBIM COJIEBBIM PAcCTBOPOM, CYIIWIM, YIapUBAIN B

BaKyyMe€ M YHCTIJIH C UCIOJb30BaHUEM CruinkareneBoii xpomarorpadpum (0-20%
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MeOH/JIXM) ¢ nonyuenuem mpem-oytun (R)-3-(((R)-mpem-OyTuncyabpuHnm)aMuHo)-3 H-
criupo[ pypo[2,3-b|mupunun-2,4'-nunepunus]-1'-kapookcmnara (180 mr, 0,44 mmonb, 42%
BpIx0n). PX/TC (MM-ES+APCI, Pos m/z 4102 (M H).

[00258] Cranus E: Cmech u3 mpem-0ytun (R)-3-(((S)-mpem-6ytuncynbpunun)amuno)-3H-
cirpo| ¢ypo[2,3-bmupunun-2,4'-nunepunn]-1'-kapookcunara (80 mr, 0,20 mmons) B IXM
(1 mn) mpomyBanmu N, u oOpabareiBamu HCl B pmokcane (0,25 mi, 0,98 mmonb) ¢
UCTONb30BAHUEM IINPUIIA TPU KOMHATHOW Temrepatype. Cmech mepeMeluBaif Mpu
KOMHATHOM TeMIiepaType B TedeHue 2 yacoB. CMech BBIMAPUBAIU B BaAKyyMe C TOJYYCHUEM
(R)-3H-criupo[ pypo[2,3-b]mupuann-2,4'-nunepunut]-3-amuHa  auruapoxiopuna (44  wr,
0,13 Mmoub, 65% BBIXON).

IIpumep npomMexkyTOYHOrO coenHenus T

|_l,CI

(1I'H)-1'.3'-nurnapo-8-azacnupo[onnmknol 3.2.1Joxkran-3.2'-uanen]-1'-aMruHa TUrHAPOXJIOPUI

[00259] Cragus A: Jlutust aumzonponunamug, 2M pacreop B TI'®/u-rentan (2,78 mi, 5,57
MMOJIb) JA00aB/SUIM TO KamwisM K pactBopy  8-(mpem-Oytun) 3-metun(1R,5S)-8-
azabuimkio[3.2.1]okran-3,8-nukapookcunar (1 r, 3,71 mmons) npu -70 °C B TT'® (9,28 min).
IMocne mnepememmBanus npu -70 °C B Teuenune 90 MHMHYT MEIJIEHHO A00aBISIM
6ensmndpomun (0,57 mi, 4,83 mmonb). Peakunonnyto cmech nepemermuBanu mpu -70 °C B
TeyeHre 3 4acoB. CMeCh OCTOPOXKHO TacHMJIM BOJHBIM HachImeHHbIM pacTtBopoM NH4Cl.
BonHblii cnioil  OTAENsIM, SKCTPArMpPOBAM ATHJIALETATOM, OOBEIMHEHHbIE SKCTPAKThI
¢unbTpoBamu uepes Oymary 1PS, KOHUEHTPHpPOBAIM W YHCTWJIM C HCIOJb30BAHHEM
cunmkareneBoid xpomarorpadum (0-50% »sTunanerat/rekcaHbl) ¢ ModydeHHeM 8-(mpem-
Oytun) 3-metun (1R,37,55)-3-0en3un-8-azabuumkio[3.2.1]okran-3,8-nukapbokcunara (1,1 T,
3,06 MMoIIb, 82% BbIx0n). PX/TC (MM-ES+APCI, Pos): m/z 260,1 (M'H -Boc).

[00260] Cramus B: Cwmecp u3 8-(mpem-Oytun) 3-merun (1R,37,5S5)-3-6enzun-8-
azabuumkio[3.2.1]okrtan-3,8-qukapbokcunar (1 r, 2,78 mmonb) B nonmudocdopHoit kucaore
(5,54 mn, 139 mmonb) nepememnBanu npu 120 °C B Teuenue 5 nueil. Cmech pazOasisuiu
BonoH, perymuposanu pH no 10 NaOH. o6asisuiu Boc-anrunpun (0,97 min, 4,17 Mmmonb) u
PEAKIMOHHYI0O CMECh NepeMELINBAIN NP KOMHATHOH TeMIlepaType B TeueHHe 4 4acos.
CwMmech 3KCTparupoBajiv 3THIIALIETATOM, OOBENUHSIIN OpraHndeckue (asbl U QUIBTPOBAIN
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yepe3 Oymary 1PS M KOHHEHTPUpPOBAJIM M YHCTUIN C HCIOJB30BAHUEM CUJIHKAreJeBOU
xpomarorpadpuu (0-50% »sTHnanerar/rekcaHel) ¢ mojdydeHueM mpem-0ytun 1'-okco-1'3'-
auruapo-8-azacnupo| onuukio|3.2.1]Jokran-3,2'-unnen|-8-kapookcunara (650 wmr, 1,39
MMoIb, 50% Bbixon). PX/TC (MM-ES+APCI, Pos): m/z 228,1 (M H -Boc).
[00261] Cragusa C: (R)-(+)-2-Merun-2-nponancyiabpunamun (721,8 mr, 5,95 mMmomnb) u
TeTpasTokcuTuTaH (2,9 mi, 13,90 Mmmosb) nobasisiiu Kk pactBopy mpem-0ytun 1'-okco-1',3'-
nuruapo-8-azacrnupo|ounmkino[3.2.1]Jokran-3,2'-unneH]-8-kapobokcunara (0,65 r, 1,98
MMOoJb) B TT'® (9,9 mMit) u peakIMOHHYIO CMECh NepeMeInnBaiu B TeueHne Houn npu 90 °C.
PeakunonHy0 cMech pa30aBiIsIM STUIALETATOM W MPOMBIBAJIM BOAOW W PAa3AEIsUIM CIIOM.
Bopnblit cnoit  skcTparupoBanm stwianeratoM. OObenuHeHHbIE OpraHudeckue (asul
NPOMBIBAJIA BOJOW, HACBHIIEHHBIM COJIEBBIM PAacTBOPOM, (QrubTpoBanu yepe3 Oymary 1PS u
KOHIIEHTPUPOBAJIHN B Bakyyme. Matepuan xpomartorpaduposaiu (0-50% EtOAc/rexcanamm)
¢ mnonydernueMm mpem-0ytun (Z)-1'-(((R)-mpem-6ytuncynbpuamn)umuno)-1',3'-quruapo-8-
azacniupo|ounumkiio[3.2.1]Jokran-3,2'-unneH]-8-kapookcmnara (307 mr, 0,71 MMOJb, BBIXOA
36%). PX/TC (MM-ES+APCI, Pos): m/z 431,2 (M H).
[00262] Crapgusa D: Hatpus Gopruapua (108 mr, 2,85 MMoib) 100aBisian K pacTBOpy mpen-
OyTun (2)-1'-((R)-mpem-0yTuncynbpuHmn)umMuHo)-1',3'-nuruapo-8-
azacriupo|ounmkiio[3.2. 1 Jokran-3,2'-unneH|-8-kapookcmnara (307 mr, 0,71 mmons) B TI'®
(0,79 mn) oxnaxganu a0 -70 °C 1 peakLIMOHHYIO CMeCh NepeMelINBai B TeueHne 18 yacos,
IPU 5TOM HarpeB 0 KOMHATHOM TeMrepaTypbl. PeakliMOHHYIO CMeCh BBUIMBAJIU B BOAY U
SKCTparupoBaiu >tuianeratoM. Opranudeckue (asbl MPOMBIBAIHM HACBHIIIEHHBIM COJIEBBIM
pactBopoM, punbTpoBanu yepe3 Oymary 1PS 1 KOHLIEHTPUPOBAIM B BAKyyMe C MOJyYSHUEM
mpem-0y T (1'S)-1'-((R)-mpem-0yTuncynbpunun)amuno)- 1',3'-nurunpo-8-
aszacnupo|ounmkio[3.2.1]okran-3,2'-unneH|-8-kapobokcunara (274 wmr, 0,63 mmonb, 89%
BeIx0n). PX/MC (MM-ES+APCI, Pos): m/z 333,2 (M'H -Boc).
[00263] Cramusa E: Cmecy u3 mpem-Oyrun (1'S)-1'-(((R)-mpem-0yTrncyab(pUHIIT)aMUHO)-
1',3'-nurunpo-8-azacnupo[ Ourukio[ 3.2.1]okran-3,2'-unnex]-8-kapbokcunara (274 wmr, 0,63
mmoib) B JIXM (3,2 mu) mpoaysaimu N; u oOpabareiBamu 4H. HCl B amokcane (0,79wm,
3,17MMoOIb) € WCTOJB30BAaHWUEM IIMPUIIA TPU KOMHATHOW Temmepatype. Cmech
nepeMeInnBaIi Py KOMHATHOH Temmeparype B TeueHne 90 muHyT. CMech BBIAPUBAIN B
BakyyMme, octaTtok BeTpsixuann B MTBE, TBepabie BemecTBa cobupanu GuibTpOBaHHUEM U
cyummiu ¢ noyaenueM (1'S)-1',3'-nurnnapo-8-azacrnmpolOunukno[3.2.1]okran-3,2"-uaneH]-1'-
amuHa auruapoxyopuna (144 wmr, 0,48 mmonb, 76% Beixox). PX/TC (MM-ES+APCI, Pos):
m/z 229,2.
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IIpumep npome:kyTouHoOro coeanHenusi U

HCI
HzN

HN |

3-merokcu-5.7-muruapocrupoluuknonenral b lnupunuu-6.4'-nunepunnd]-5-aMmuny

THUAPOXJIOPUI

[00264] Ctagus A: Mel (1,65 mi, 26,58 MMouib) 1OOABISUTH K MEPEMEIINBAEMOMY PACTBOPY
5-6pom-6-xnoprupunun-3-ona (5,0 r, 24,16 mmonb) u K,CO; (5,0 T, 36,25 mmone) B ACN
(30 M) M cMmech mepeMeIIMBaIM NPU KOMHATHOH TeMmepaTrype B TedeHHe 16 9acos.
Peakimonnyro cmech skctparuposain EtOAc. Opranmueckyro (asy cymmnu Hag NaySOy,
¢unbTpOBANM W KOHLEHTPUPOBAIA TPHU IOHWKEHHOM naBieHHHd. OCTaTOK YUCTHIN C
UCTIOJIb30BAHUEM CHJIMKareieBol KonoHouHou xpomartorpadum (0-10% EtOAc/rexcan) c
nojiyueHueM 3-0pom-2-xyop-S-merokcunupunuHa (3,48 r, BbIxon 65%) B BHIE TBEpAOro
BemecTsa. n/z (esi) M1 =223,9.

[00265] Cranusa B: Uzonponmnmaruust Opomun (19,76 miu, 1,3 M B TI'®, 25,68 mmounb)
NO0aBJSAMM IO KAaruisAM K IepeMeIIuBaeMOMy pacTBopy mpem-Oytun  4-popmui-4-
mMeruianunepuaus- 1-kapookcunara (3,89 r, 17,12 mmons) B TIT'® (55 M) nmpu 0 °C u
nepemMelmBaid IMpPU KOMHATHOM TeMIlepaType B TedeHue 2 4acoB. 3-bpom-2-xiop-5-
metokcunupuaut (5,68 r, 25,68 mmons) B TI'® (10 mu) nobasnsanu no karwsM npu 0 °C u
nepeMelBald Mpu KOMHATHON Temmepatrype B TedeHue 30 MHUHYT. PeakIIMOHHYIO cMech
racuny HaceimeHHbIM pactBopoM NH,Cl n skcrparuposanun EtOAc. Oprannueckyro 4acTb
cyurmiii Haa NapSO4, QuibTpoBaiv, KOHIEHTPUPOBAIM W HYUCTHIHM C HCIOJb30BAaHHEM
CHJTMKAreJieBol KOJIOHOUHOM Xpomatorpaduu (15-20% EtOAc/rekcan) ¢ noaydeHuem mpent-
OyTHn 4-((2-x10p-5-METOKCUTTUPUANH-3 -WT)(THIPOKCH )METII )-4-METUIIITUIIEPUATH- | -
kapOokcunata (2,157 r, Beixon 83%) B BHJE JHIIKOrO TBEPAOro BemecTsa. m/z (esi) M'1 =
371,4.

[00266] Cramusa C: mnepiionuHan /[lecca-Maptuna (1,89 r, 4,45 mMmonb) noGaBmsiam K
nepeMeLInBaeMoMy pacTBopy mpem-0y T 4-((2-x10p-5-METOKCUTTUPUANH-3 -
W)(TUAPOKCH)METHN)- 4-MeTrnnunepunuH- 1-kapookcunara (1,1 r, 2,97 mmons) B IXM (16
mut) nipu 0 °C 1 mepeMeInnBaiy Mpu KOMHATHOM TeMIIeparype B TeueHHe 3 4 B aTMocdepe
a30oTa. PeakIMOHHYI0 CMeCh TracHJId HACHIEHHBIM pPAaCTBOPOM THOCYJb(ara HaTpus M
skcrparupoBamn  JIXM. Opranuueckyro (asy mnpombBanu 1H. pactBopom NaOH,

KOHLCHTPUPOBAJIN 141 YUCTUIIN C HUCIIOJIBb30BaAHHUEM CHJTKATeJIEBOI KOJIOHOYHOM
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xpomarorpadpuu (15-20% EtOAc/rekcan) ¢ mnomydeHuem mpem-0ytun 4-(2-xmop-5-
METOKCUHUKOTUHOWI)-4-MeTUInHIepuans- 1 -kapookcunara (860 mr, 78% BbIXOH) B BHUIE
pacTuTenbHOro Macya. n/z (esi) M1 =369, 1.
[00267] Cramus D: Tpuuuknorexkcundochonus terpadropbopar (145 mr, 0,39 mMmonb),
nawtanusi(Il) auerar (44 mr, 0,19 mmonb), nuanesyro kuciaory (121 mr, 1,18 mmonb), nesus
kapbonatr (1, 54 r, 4,72 mmonb) u mpem-0ytun 4-(2-xXa0p-5-METOKCUHUKOTUHOMII )-4-
meruimunepuaus- 1 -kapookcunar (1,45 r, 3,94 Mmmonb) B mesutmiieHe (20 M) noOaBisia K
BBICYIIEHHON IJIJAMEHEM TIepMETH3UPOBAHHON mpodupku B atmocdepe aproHa. Cmech
JerazupoBaiu aproHom B TeueHue 10 muH u Harpesanu npu 140 °C B TeueHue 48 4acos.
PeakunoHHYI0 CMeCh OXJIQXKJAIM A0 KOMHATHOW TeMIIepaTyphl, (PHIBTPOBAIN Yepe3 CIOH
Celite® u mpomeiBan EtOAc. Opranudeckyro a3y NpOMBIBAIN HACHIIEHHBIM COJIEBBIM
pactBopoM, cymmin Hag Na,SO4, ¢unbTpoBamn u koHUeHTpHpoBamH. OCTATOK YUCTHIHN C
UCTIONIb30BAHUEM CHJIMKAareneBoil KonoHouHoi xpomartorpaduu (0-10% EtOAc/rekcan),
nojydast mpem-OyTuin 3-METOKCH-5-0KCO-5,7-auruapocnupo| uukinonenra b nupuann-6,4'-
mnepunuH]-1'-kap6okcunar (0,84 r, Bexox 64%) B Buae TBepAOro BemecTsa. m/z (esi) M1
=333,2.
[00268] Cramma E: (R)-(+)-2-Merun-2-nponancynspunamun (629 wmr, 5,19 mmonb)
n00aBNAMM K  IEpeMELIMBAEMOMY  pacTBOpPY  mpem-OyTuin — 3-METOKCH-5-0KCO-5,7-
auruapocnupo| uukinonenTal b nupuann-6,4'-nunepunut]-1'-kapbokcunara (575 wr, 1,73
mMmoinb) B TuTaHe(IV) stokcume (2,2 wmnu, 10,38 MMOnb), W pPEaKIUOHHYIO CMeECh
nepememuBany npu 110 °C B Teuenune 4 yacoB. PeakliMOHHYIO CMeCh JaBalU OCTBITH JI0
KOMHATHOW TEMIEPATyPhbl U PEaKLIMOHHYIO cMech pa3dasisin EtOAc u Bonoit. I[TonydeHHyro
CMeCb WHTEHCHUBHO IMEPEMEINNBAJIA B TE€YE€HHE 15 MUHYT MpPU KOMHATHOW TeMIeparype |
3areM (QubTpoBasn uepes cioi Celite®. @unbrpar skcrparunposanu EtOAc, mpombiBaiu
COJIEBBIM pacTBOpoM, cymmian Hang Nap,SOs u  ¢unsrpoBanmu. Opranmyeckyr (dasy
KOHLIEHTPUPOBAIM M TIOJYYEHHBI B pE3yJbTaTe OCTATOK YHCTWJIM C HCIOJb30BAHUEM
CHITMKAreseBol KOJIOHOUHOM XpomaTorpaduu (40-50% EtOAc/rekcan) ¢ monay4deHuem mpent-
OyTHn (R, 2)-5-((mpem-0yTuncy nb(UHII)MIMHHO)-3-METOKCH-5, 7-
nuruapocupo| ukioneHTal b jnupuann-6,4'-nunepunnH]-1'-kapookcunara B BUJE
nonyTsepaoro semectsa (0,64 r, BeIxon 84%). m/z (esi) M1 =437,2.
[00269] Cramms F: Harpus Ooprugpux (256 wmr, 6,77 wMmomnb) po0aBIsIM K
nepeMeInnBaeMoMy pacTBopy mpem-0ytun (R, Z)-5-((mpem-0ytuncynbGUHII)UMHHO)-3 -
METOKCH-5,7-nuruapocnupo| nukionenral b jnupunun-6,4'-nunepuanx|-1'-kapOokcunara
(590 wmr, 1,35 mmonp) B MeOH (10 mi) mpu 0 °C, 1 peakLIMOHHYIO CMeCh NepEeMEIINBaNIN B
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TedeHHne 3 9acoB. PeakIMOHHYIO CMeCh NaBajd HarpeTbCcsl A0 KOMHATHOH TeMIIepaTyphl.
Hacbimennsrit  BomHbiii  pactBop NHyCl wmemnenno nobGaensiiy, 4YTOOBI MOTacCUTh
peakLuoHHy10 cMmech. Brimapusanu MeOH u peaxkuuonHyro cmech skctparuposanu EtOAc.
Opranunueckyro a3y NpOMBIBAIN HACHIIEHHBIM COJIEBBIM PAaCTBOPOM, Cyurnin Ham Na, SOy,
¢unpTpoBaTM M KOHLEHTpUpPOBaTHU. lloJydeHHBIE B pe3ysibTaTe OCTATOK YHCTHIIH C
UCTIOIb30BAHUEM CHJIMKArejJeBod KOJOHO4YHOH xpomarorpaduu (0-4% MeOH/IXM),
noJsyvast mpem-0y T 5-(((R)-mpem-0yTnicynbHUHUIT)aMHHO)-3-METOKCH-5,7-
nuruapocnupo| nukioneHTal b jnupuaun-6,4'-nunepunut]-1'-kapookcunar (0,58 1, BbIXO[
97%) B BHZIe TBEPIOTO BemecTsa. n/z (esi) M' 1 =437,9.

[00270] Cragust G: [uokcan-HCl (4M; 12 mi) no0aBisuid K TiepeMelnBaeMOMy PacTBOPY
mpem-0y T 5-(((R)-mpem-0yTuncy nbUHUI)aMHHO)-3-METOKCH-5, 7~
auruapocnupo| uukionenTa b mupuann-6,4'-nunepuant]-1'-kapbokcmnara (600 wmr, 1,37
mMmoiib) B MeOH (12 mun) mpu 0 °C u peakMOHHYIO CMECh TNepeMEIINBald B TeUeHUe 2
4acoB. PeaknMOHHYI0 CMeCh KOHLEHTPUPOBAJM U CBIPOH Marepuajg pacTHpaid C
IU3TUIOBBIM supom c MOJIyYEHUEM 3-meTokcu-5,7-
nurnapocnupo| ukioneHTal b lnupuann-6,4'-nunepuanH]-S-amuaa ruapoxyopuna (418 wr,
99% BBIXON) B BUAE TBepHOro Bemectsa. ChIpoil MPOAYKT MUCMOJB30BAIN HEIOCPEICTBEHHO
6e3 IOTMOMHUTENbHOM ouncTkH. m/z (esi) M' 1 = 234,3.

IIpumep npomeKyTOYHOro coeanHeHust V

: Cl

mpem-0oytun (R)-1-(((S)-mpem-0yruincynbduami)amMmubo )-6-xJiop-1.3-qurunpocnupo| uaaes-

2 4'-nunepununl-1'-kapbokcunar

[00271] Ctanus A: NaH (60% B munepanbHoMm macie) (1,45 r, 36,14 MMonb) nobaBisiu K
nepeMeInuBaeMoMy pacTBopy 6-xjop-2,3-nurunpo-1H-nunen-1-ona (2,0 r, 12,05 mmorns) B
numetmindopmamune (JIM®P) (40 min) npu 0 °C, u cMech nepemMenTnBagy B TedeHrne 30 MUHYT
npu 0-5 °C. N-Gen3un-2-xnop-N-(2-xnopatun)atan-1-amuna ruppoxmopun (3,06 r, 13,25
MMOJIb) NOOABISIN MOPUMAMH U cMech rnepemernnsain npu 60 °C B Teuenune 16 4acos.
Peakunio racuiam HachIIEHHBIM COJIEBBIM PacTBOpoM U 3kcrparupoBamu  EtOAc.
OObenuHEHHBIE OpPraHWYECKHUEe CJIOW IPOMBIBAJIM HACHIEHHBIM COJIEBBIM PAaCTBOPOM,

cyumian Hag Oe3BopHbIM NapSO4, GUIbTpOBaNIM M KOHLEHTPUPOBAIU TNPHU TOHMKEHHOM
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JaBIEHUN C TIOJYYE€HHUEM CBhIPOrO TPOAYKTA, KOTOPBI YHUCTWIM C HCHOJb30BAHUEM
cuukarensi (EtOAc/rekcan) pactBop ¢ mosydenueMm 1'-OeH3min-6-xmnopcnupo[uHaeH-2,4'-
munepuau]-1(3H)-ona (1,55 T, 40% BBIXON) B BHAE Macia. m/z (esi) M'1: 325.9.

[00272] Cramus B: 1-Xnoperunxmopdopmuar (1,55 mn, 14,34 mmonb) noGaBisuid K
nepemMernuBaeMomMy pactBopy 1'-Oensun-6-xjopcnupo[unaeH-2,4'-nunepunvt|-1(3H)-ona
(1,55 1, 4,78 mmonp) B JAXD (24 M) M peakUHOHHYIO CMECh KHUISITHJIA C OOpaTHBIM
XOJIONUJIPHUKOM B TedueHue | vaca. PeakunoHHyro cmech koHueHTpupoBaiu u MeOH (24
MT) DOOABISIM M KUISITHIM C OOpaTHBIM XOJOAWJIBHHKOM B TeueHue 1 vaca. MeOH
UCTIApsUTA JTocyXa C mosydyeHueM O-xyopcnupo|unneH-2,4'-munepunut]-1(3H)-ona (1,13 T,
HEOUMIIEHHbII MPOAYKT) B BUIE TBEPIOTo BemecTsa. m/z (esi) M 1: 236,2.

[00273] Cramust C: Tpustunamus (2,66 mu, 19,16 MMoinb) noOaBisin K epeMenInBaeMOMY
pactBopy 6-xmnopcrupo[unaen-2,4'-nunepunut]-1(3H)-ona (1,13 r, 4, 79 mmons) B JIXM (20
MIT), ¢ mocaenyromuM nobdasnerneM boc-anrmnpuna (1,65 mu, 7,19 mmons) mpu 0 °C, u
PEAKIMOHHYIO CMeCh NepeMeIluBaId NP KOMHATHOW TemIepaType B TedeHue | daca.
PeakunoHHYI0 CMeCh BBIMAPUBAIN AOCYXa M YUCTHIM C HCIIOJNB30BAHUEM CHIIMKAreJIeBON
kojioHouHOU Xpomarorpaduu (15-20% EtOAc/rekcan) ¢ monydeHueM mpem-0yTui 6-xJop-
1-okco-1,3-guruapocnupo[uaneH-2,4'-nunepunu |- 1'-xkapookcunara (1,3 r, 81%, Bbixon 3a 2
CTanuu) B BUIE TBEPIOTO BemecTsa. m/z (esi) M 1: 336,3.

[00274] Cramuss D: PactBop mpem-Oytun 6-xmop-1-oxco-1,3-nurunpocnupo|unneH-2,4'-
nunepuanH]-1'-kapbokcunara (800 mr, 2,38 mmonb), turaHa(IV) stokcun (1,99 wmu, 9,5
MMOJIb) U (R)-(+)-2-metunmnponan-2-cynspunHamun (577,5 mr, 4,76 mmonb) B TT® (15 mn)
nepememmBaan npu 90 °C B TeyeHue 12 4acoB. PeakMOHHYKO CMeCh OXJIAXKAAJIHU OO
KOMHAaTHOW Temrepatypsl U racuiu Bomoil. CoenuHeHue skcrparupoBann  EtOAc.
OObenuHeHHbIE OpraHuuecKkue (pa3bl MPOMBIBAIN HACHIIEHHBIM COJIEBBIM PACTBOPOM,
cyumiu Han Oe3BomHbIM NapSOs, GUIBTPOBANIM W KOHLUEHTPUPOBAIU TNPHU TOHIKEHHOM
JaBJIEHUH C TIOJYYE€HUEM ChIPOrO TPOAYKTA, KOTOPBIH UHUCTHIM C HCIOJb30BAaHHEM
CHITUKAreJeBol KOJIOHOUHOM XxpomaTorpaduu (20-25% EtOAc/rekcaH) ¢ moixydeHuem mpent-
OyTHn (R,E)-1-((mpem-6yTuncyapPpuHUI)UMUHO)-6-x710p-1,3-auruapocnupo[ uaaen-2,4'-
nunepunuH]-1'-kapbokcunara (861 mr, 94% BBIXOA) B BUAE TBEPHOW BeriecTBa. m/z (esi)
M™1:438,8.

IIpuMep NpoMeRYTOYHOTO coeaMHeHus1s W
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S=0
NH

-

mpem-oytua (S)-1-((R)-mpem-6yTricynpduamn)amMuuo)-5-mermi-1.3-

muruapocrupolunnen-2.4'-nunepuann]-1'-kapbokcunar

[00275] Cramus A: NaH (60% nucnepcust B MuHepaibHoM macne, 1,97 r, 82,19 mmob)
D00aBJISIM TMOPLHUSIMH K MEPEMEIINBAEMOMY PacTBOpy S-meTmin-2,3-purunpo-1H-unnen-1-
oHa (4, 0 r, 27,39 mmonb) B IM® (80 mur) mpu 0 °C. Cmecp nepemermusanu npu 0 °C B
teueHue 30 muHyT. N-OeH3mn-2-xaop-N-(2-xaopaTun)stan-1-amunaa rugpoxiopun (8,09 r,
30,13 MMonb) nOOaBISAIM MOPLUSMH K PEAKIMOHHOH CMECH M PEAKLHOHHYKO CMECh
nepemMelBail IpU KOMHATHOW TeMIepaType B TedeHue 16 dacos. PeaklMOHHyHO cmechb
pa30aBIsUIM HACBILIEHHBIM COJIEBBIM pacTBOpoM U sKkcTparuposanu EtOAc. Opranndeckue
qacTH OOBENUHSUIM W TPOMBIBAJIM HACHIEHHBIM COJIEBBIM PAcTBOPOM, CYIIWJIH HaJ
6e3BogHbM NapSO4, QuIbTpOBaNM M KOHLEHTPUPOBAIM TPH IOHWKEHHOM JaBIICHHH.
OCTaToKk YHUCTWIIM C HCIIOJIb30BAHUEM CHJIMKATreJIeBOW KOJIOHOYHOU Xpomatorpadun (25%
EtOAc/rexcan) ¢ nonyuenuem 1'-OeH3mn-S-meruncnupo|unneH-2,4'-nunepunud|-1(3H)-ona
(4,0 1, BeIXO 48%) B BHIIE JIMIIKOTO TBEPAOTO BellecTsa. 1/z (esi) M1= 305,6.

[00276] Cragus B: Xnoperunxnopdopmuar (6,97 1, 49,11 mmonb) nobaBmsuin K
nepemMernuBaeMomMy pactBopy 1'-OeHsui-5-meruicnupo|[unaen-2,4'-nunepunut|-1(3H)-ona
(5,0 1, 16,37 mmonp) B JIXD (100 M) mpu 0 °C u nepemeurnBanu B TeueHre 10 MUHYT.
Peakumonnyro cmech nepememuBanu npu 80 °C B teueHue | vaca. PeakumoHHyHO CMeCh
KoHUeHTpupoBau aocyxa u MeOH (100 mu) mobasnsum u nepemeumnBanu npu 75 °C B
TeueHrne | yaca. PeakUMOHHYIO CMeCh KOHIICHTPHPOBAJIM MpPU TOHIKEHHOM JaBJICHUU C
nojiyueHueMm  S-metmicnupo[unnen-2,4'-nmunepunut]|-1(3H)-ona (3,5 T, HEOUHIIEHHBIA
NPOAYKT) B BUJAE KUIKOCTH, HCIIOJIB3YEMOW Ha Clenyroled craanu 0e3 JOMOJHUTETbHON
ounctku. m/z (esi) M1 =215,9.

[00277] Ctramus C: Tpustunamus (9,07 mut, 65,11 MMoib) 1oOaBIsIN K TIEPEMEITHBAEMOMY
pactBopy S-meruicnupo|[unaen-2,4'-nunepuans]-1(3H)-ona (3,5 r, 16, 27 mmons) B AXM
(35 M) mpu 0 °C. Boc-aurugpun (5,61 mn, 24,42 mmons) nobasmsum npu 0 °C u
PEaKLMOHHYK) CMECh MEepEeMEIINBAIN MPU KOMHATHOM TeMieparype B TedeHue 16 4acos.

PeaKL[I/IOHHYIO CMECh KOHLCHTPUPOBAJIMW TIPHU TIOHUKCHHOM MHaBJICHUU W YHUCTHIIU C

WCTIOJIb30BAHUEM CHJIMKArejaeBoi KosioHouHoW xpomarorpaduu (10% EtOAc/rekcan) ¢
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nojiyueHuemM mpem-0ytuna S-metni-1-okco-1,3-auruapocnupo[unnen-2,4'-nunepunut]-1'-
xap6okcunata (520 mr, 68% BbIXOJ, 2 CTAAUU) B BUAE TBEPIOTO BemecTsa. m/z (esi) M1 =
316,2.

[00278] Cramus D: mpem-Bytun  5-merun-1-oxco-1,3-nurunpocnupo|unneH-2,4'-
nunepunut]-1'-kapbokcunar (1,9 wmr, 6,03 wmmoab) u  (R)-(+)-2-meTunnponan-2-
cyabpunamun (2,19 r, 18,09 mmonb) nobasmsmn Harperbiid (100 °C) tutana (IV) sTokcun
(4,12 r, 18,09 mmonp) u nepememuBanu. npu 100 °C B Teuenune 19 uwacoB. PeakunoHHyro
cmech BbutnBail B EtOAcC 1 HachIIIEHHBIH COJIEBON pacTBOP U MEpeMelInBaIl B TeueHue 15
MUHYT. TBepable BellecTBa OT(PIIBTPOBBIBAIM M JKUAKYI 4acTb OTAeIsUIH. OpraHu4eckuil
CJIOM TIPOMBIBAJIM HACBILIEHHBIM COJIEBBIM PAcTBOPOM, CyLIMIM Haj Oe3BomHbIM Na,SOj u
KOHIIGHTPUPOBAIM TP TOHIKEHHOM JaBiieHHH. [loMydeHHbI B pe3ysbTaTe OCTAaTOK
YUCTHJIM C  WCIOJNIb30BAHMEM CUJIMKArejieBoi  KojoHouHoW  xpomartorpaduu (1%
MeOH/JIXM) ¢ mnonyuenuem mpem-0ytun (R, E)-1-((mpem-0yTun-cyabpuHUI)UIMUHO)-5-
metui-1,3-nuruapocnup[uaaen-2,4'-nunepunnt |- 1'-kapbokcunara (1,25 r, Bexox 49%) B
BHJIE TBEPOTO BeulecTsa. n/z (esi) M1 =418.9.

[00279] Cranus E: Hatpus 6oprunpun (470 mr, 12,42 mmoinb) no0aBisiiu K pacTBopy mpu 0°
C mpem-Ooy T (R E)-1-((mpem-6yTuncynbpuHUI)UMUHO)-5-MeTni-1,3-guruapo-
cnupo[uHneH-2,4'-nmunepunus|-1'-kapookcunara (1,3 r, 3,10 mmons) B MeOH (30 mu) u
PEAKIMOHHYI0O CMECh NepeMELINBAN NP KOMHATHON TeMIlepaType B TeueHHe 4 4acos.
PeakIOHHYI0 CMeCh TacHIM JIEAsTHOW Bomoi m skctparuposann EtOAc. OObennHeHHbIE
opraHuveckue cjaou cyury Hajx 6e3BomHbiM Nap,SOy4, GuiabTpoBaNM U KOHLEHTPUPOBAIH
IpU TOHWXEHHOM JaBiieHMH. [lonmydeHHBI B pe3yjabTaTe OCTATOK YUCTHIM C
UCIIOJIb30BAaHUEM CHUJIMKAreJeBoi KoJoHOo4uHOM xpomarorpaduu (30% EtOAc/rekcan) c
MOJIyYE€HUEM mpem-0y T (9)-1-(((R)-mpem-6yTuncynbpuHni)aMuHoO)-5-meTm-1,3 -
auruapocupo [uHaeH-2,4'-nunepunut]-1'-kapdokcunara (310 mr, Beixon 24%) (m/z (esi)
M1 =419,3).

IIpuMep NpoMeKYTOYHOIO COeAMHEHUSA X

-

S=0
HN

mpem-0ytua (R)-1-(((R)-mpem-0ytuncyabGUHWI )aMUHO)-5-Mmetmi-1.3-

muruapocrupo|unnen-2.4'-nunepuand]-1'-xkapbokcunat
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[00280] mpem-byTtun (R)-1-((R)-mpem-OyTuncynbpuHUI)aMUHO)-5-MeTni-1,3-
auruapocnupo[unaen-2,4'-nunepunut]-1'-kapbokcunar mojgy4aad B COOTBETCTBHH  C
IPUMEPOM MPOMEXKYTOUHOTO coennHeHust W, coOupas Bropoil nuk Ha craauu E. (m/z (est)
M1 =419,3).

IIpumep npomMesKyTOYHOrO coeaMHEHHsT Y

-\

S=
HN ©

Boc—N

mpem-0oytua (S)-1-((R)-mpem-0ytuiicy npdunmi)amMmuno)-4-metug-1.3-

muruapocrupolunnes-2.4'-nunepuant]-1'-xkapbokcunart

[00281] Cramuss A: NaH (60%, 0,98 r, 15,06 MMomnb) noOaBIsUIH K MEePEMEIINBAEMOMY
pactBopy 4-metnin-2,3-nquruapo-1H-unnen-1-ona (2 r, 13,69 mmons)) B IM® (25 mu) npu O
°C U peakUHOHHYI0 cMech nepemennBanu B Tederne 30 munyT npu 0 °C. JloGasmsm N-
OeH3m-2-xJ10p-N-(2-XJI0p3THIT)3TaH-1-aMUHA TUAPOXJIOPUAHYIO COJb M IEPEMELINBATIH B
TeueHue 18 4 mpu KOMHATHOM Temmeparype. Peakuuio racuyid BOAHBIM HACBHILIEHHBIM
pactBopom NH4Cl u skcrparuposanu stunaneratoM. OObeIUHEHHBIH OPraHUYECKU CIIOH
IPOMBIBAJIA BOJIOH, HACHIIEHHBIM COJIEBBIM PACTBOPOM, CYLIMIIN HaJl O€3BOIHBIM CYIb(paToM
HaTpusi, QUIBTPOBAIHM U KOHLEHTpUpoBasH. [1onydeHHbIH B pe3ysbTaTe OCTATOK YUCTHIIH C
UCIIOJIb30BAHUEM KOMOHM-(yiem KOJOHKH (3yroupoBaiu 25% 3THUIIALETaTOM B TeKCaHe) C
nonyuenueMm 1'-Oensun-4-metmncnupo|unnen-2,4'-nmunepuaun]-1(3H)-ona (1,5 r, 39%) B
BHJIE TBEPOro BemtecTsa. n/z (esi) M' 1= 305,8.

[00282] Cramus B: 1-Xnopermnxmopdpopmuar (1,59 wmn, 14,73 mmonb) nobaBisuid K
nepeMenuBaeMoMy pacteopy 1'-Oenzmn-4-meruncnupo[unnen-2,4'-nunepunut]-1(3H)-ona
(1,5 1, 4,91 mmonp) B IXD (10 M) 1 kumATWIM ¢ OOPATHBIM XOJOAUIBHUKOM B TeUeHHE |
yaca. Jleryune BemiecTBa KOHLEHTPUPOBAIU TPH IMOHWKEHHOM AABIIEHHH C IMOJYYCHUEM
ceiporo Macnia. J[o0aBisiii METaHON M KUIIATIIIA ¢ OOPaTHBIM XOJOAMIBHUKOM B T€UeHHe |
gaca. PeakIIMOHHYIO CMeCh KOHLIEHTPUPOBAIIM TPH TIOHI)KEHHOM JaBJIEHUH C TOJYYEHUEM 4 -
metuiactupo| uHaeH-2,4'-munepunuH|-1(3/4)-oHa B BUIe HEOUUIEHHOTO MPOAYKTA, KOTOPBIA
HMCTIONB30BAJIH HA CISNYIOIIeH cTaaun 6e3 TOTOMHUTETBHOM ouneTKH. m/z (esi) M 1= 215.7.
[00283] Cragms C: Tpwstumamua (“TEA”) (3,23 wmu, 23,22 mmonbp) mobaBmsum K

nepeMeIIuBaeMomMy pacTBopy 4-mermncnupo[unneH-2,4'-nunepunud]-1(3H)-ona (1 r
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HEOUHIIeHHbIN nponykt) B JAXM (15 mun), ¢ mocneayomum nodasieHneM boc-aHruapuaa
(2,13 mn, 9,28 mMMmonb). PeakiimoHHyI0 cMech NepeMelnBaii B TeueHue 18 wacoB mpu
KOMHATHOW TemriepaType. PeakIMOHHYyI0 CMeCh KOHLEHTPUPOBAJIM NPU TOHIKEHHOM
JaBJICHUU C TOJIyYeHUEM ChIPOrO MPOAYKTA, KOTOPBIH YHCTHIIN C MCHOJIb30BAHUEM KOMOU-
¢braew konoHku (3moupoBanu npu 10-15% sTunanerate B rekcaHe) ¢ MOJYYSHUEM mpen-
Oytun 4-metuin-1-okco-1,3-nurunpocnupo| uHneH-2,4'-nunepunut]-1'-kapbokcunara (1,5 r,
66%, 2 cTanuu) B BUAE KUAKOCTH.

[00284] Cramus D: Ti(OEt), (8,77 mn, 41,84 mmoib) nobasmsu kK mpem-0ytun 4-metu-1-
okco-1,3-nurunpocnupo[unneH-2,4'-nunepunut]-1'-kapbokcunara (1 r, 3,17 mmonbp) u
Harpesaiu 10 90 °C. {obasmsumm (R)-2-metmnnponan-2-cyiabpunamun (1,1 r, 9,51 mmons) u
HarpeBanue nponospkanu mpu 90 °C B TeueHue 24 vacoB. PeakiMOHHYHO CMECh BBUIMBAJIU B
stunanerat (50 mu) u 1moOaBNsIM BOAHBIA HACBIIMEHHBIA CojieBoi pacteop (50 wmui).
OcanouHoe TBEpAOe BEIIECTBO (PHIBTPOBANH, U (PUIBTPAT MPOMBIBAIN BOJON, HACHIIIEHHBIM
COJIEBBIM PACTBOPOM, CYLIWJIM Haja O€3BOAHBIM HATpusi Cyjib(arom, QUIBTPOBAIN U
KOHIIGHTPUPOBAIM C TIOJYYEHHEM HEOYMIIEHHOTO IMpPOAYKTAa, KOTOPbIA YHUCTHIM C
UCTIONIB30BaHUEM KOMOU-(em kojoHku (dmonpoBain 20% >STUIALETaTOM B TeKCaHe) C
MOJIyYEeHUEM mpem-0y T (R,2)-1-((mpem-0yTuncyab(puHII)IMUHO)-4-MeTh-1,3-
nuruapocnupo|uaneH-2,4'-nunepunut|-1'-kapdokcunara (800 mr, 60%) B Bume TBEpAOTO
BemecTsa. m/z (esi) M 1= 418.8.

[00285] Cramus E: Harpus Ooprumpun (600 wmr, 15,76 wmmonb) noGaBimsuim K
HepeMeIInBaeMOMY  pacTBopy mpem-Oytun (R, Z)-1-((mpem-0yTuncyabHuHIT)MIMIHO )-4-
meTu-1,3-qurunpocnupo| uuaen-2,4'-nunepuanH]-1'-kapdbokcunara (1,1 r, 2,62 mMMoib) B
meranosie (60 MJ) MpH KOMHATHOW TeMIlepaType W TepeMeLIMBAd B TE4YeHHE 4 4acoB.
Peakumio racwmu  HacelmeHHbIM pactBopoMm pactBopa NH4Cl wu  skctparupoBanu
stunaneratoM. OObeIMHEHHbIE OPraHMYECKHUE YacTU MPOMBIBAM BOAOW, HACBHIIEHHBIM
COJIEBBIM PACTBOPOM, CYIIWIM Han Oe3BOAHBIM Cyib(aroM HaTpus, QUIBTPOBAIA U
KOHIIEHTpUpoBaIH. [ToydeHHbIH B pe3ysibTaTe OCTATOK YHCTHIIA C UCMOJIb30BAHUEM KOMOU-
¢aem konoHKU (3moupoBanu 25% 3THUIALETATOM B T'€KCAHE) C TOJIyYeHUEM mpem-OyTHi
(9)-1-(((R)-mpem-6yTuncynbpunni)aMmuHo)-4-metii- 1,3 -quruapocnupo[ uHAeH-2,4'-
munepunuH]-1'-kapbokcunara (440 mr, 40%) (m/z (esi) M'1= 421,4) B BUZE TBEPAOTO
BEIIECTBA.

IIpuMep NpoMeKyTOYHOI O coeqHHeHHs Z

89



Boc—N

mpem-oytun (R)-1-((R)-mpem-0ytuacyabduani)aMuHo )-4-metui-1.3-

muruapocrupolunnen-2.4'-nunepuann]-1'-xkapbokcunart

[00286] mpem-bytun (R)-1-((R)-mpem-6yTuncynbpuamni)aMuno)-4-metui-1,3-

auruapocnupo[unaen-2,4'-nunepunut]-1'-kapbokcunar, TOAy4aJd B COOTBETCTBUU C

TTpuMepOM MPOMEKYTOUHOTO coenuHenns Y, cobupas BTopoii mik. m/z (esi) M 1= 421 4.
IIpumep npomMe:kyToYHOro coennHenusi AB

-\

S=0
N

-

/ X
N

mpem-0ytua ($)-5-((R)-mpem-0yTuiicy ibUHII)aMUHO )-2-METUII-5. 7 -

muruapocrupo| uukionesTal blnupuauu-6.4'-nunepunui |- 1'-kapbokcunar

[00287] Cranus A: Cmech u3 mukionentas-1,3-auona (20,0 r, 204,08 Mmmous), OyT-3-eH-2-
oHa (26,78 mi, 306,12 Mmonb), MosiekynsapHex cuT 4A (100 r) u NH;OAc (31,42 r, 408,16
MMoJib) B Tostyoste (800 mit) mepeMernnBaii Npyu KUISTYEHUH ¢ OOpPaTHBIM XOJIOAMIBHUKOM B
TeueHue 24 wuyacoB. PeakumoHHyro cMmech ¢uibTpoBamn uepe3 cioii  Celite® wu
KOHLICHTPUPOBAJIM, W TOJIYYEHHBbIH B pe3yJbTaTe OCTATOK YUCTHIIM C HCIOJb30BAHUEM
CHJTMKAreyieBol KoJoHOYHOH xpomatorpaduu (50% EtOAc/rekcan) ¢ monydyeHHeM 2-MeTHII-
6,7-nurunpo-SH-uuknonenrta b mupunun-S-oHa (6,0 r, 20% BBIXOA) B BUAE SKUIKOCTH. M/Z
(esi)M'1=1483.

[00288] Cranus B: NaH (60 mac.% B mapadune) (4,0 r, 102,04 MMOJIb) K TEPEMEIIUBAEMOMY
pactBopy 2-meTmi-6,7-guruapo-SH-muknonenral b lrupunus-5-o1a (5,0 T, 34,01 MMmonb) B
JIM® (60 mi) nmpu O °C um mepememmBaiu B TedeHHe 30 MHUHYT NpH KOMHATHOM
temneparype. N-OeH3mi-2-xnop-N-(2-xnopatwin)sTas-1-amuna rugpoxiopun (7,31 r, 27,21
MMoJib) nodapnsn mopumsimu nipu 0 °C u mepememmuBaiu B TedeHHe 10 HacoB mpu
KOMHATHOU Temneparype. PeakIMOHHYI0 CMeCh TaCWIIH JIEASTHOM BOAOM U 3KCTParupoBajH
stunaneratoM. Opraanyeckyro 4actb cymi (NaxSOy), GUabTpoBamu 1 KOHLIEHTPUPOBAIIH,

U YUCTWIM CBIPOH Marepuan ¢ ucrnonb3oBaHueMm cuiukarens (0-15% MeOH B [IXM) c
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nojyueHueM 1'-6eH3mn-2-meruicnupo|uukionenTal b nupuann-6,4'-nunepuanx]-5(7H)-ona
(1,2 1, 11% BBIXOM) B BHE KUAKOCTH. /m/z (esi) M1 = 306,9.
[00289] Cranus C: Ammonus gpopmuar (247,14 mr, 3,92 mmons) u Pd/C (200 mr) nobasnsinu
K TMepeMelnuBaeMoMy pactBopy 1'-OeHsun-2-meruicnupo|uukioneHta|b|mupuann-6,4'-
nunepuantd]-5(7H)-ona (400,0 mr, 1,31 MmMonb) B 3TaHoae (15 M) M PEaKLIMOHHYIO CMECh
NpOAYyBaIN aproHoM B TedeHue 10 MHHYT. PeakIMOHHYIO CMeCh KUILSITWIIM C OOpaTHBIM
xonoaunbHUKOM nipu 80 °C B TeueHue 16 4aCOB M KOHLEHTPHUPOBAIU C IMOJYYEHUEM 2-
mMetmictupo| nukionenTal b mupunun-6,4'-nunepuann|-5(7H)-oHa, KOTOPBIH HCIOIB30BAIN
IS CIIENYFOIIel cTaauy 6e3 MOTONTHUTEIbHOM OuneTKI. m/z (esi) M1 =217,2.
[00290] Ctamust D: Tpustunamun (0,72 mu, 5,18 MMob) 10OABISUTH K TIEPEMENIMBAEMOMY
pactBopy 2-meruncnupo|umkionenTal b lnupunun-6,4'-nmunepunut]-5(7H)-ona  (280,0 wr,
1,29 mmoip) B IXM (10 M) mpu 0 °C, ¢ mocneayromum nobasinenueM Boc-anrunpuna (0,45
i1, 1,94 MMOIb), 1 PEaKIOHHYIO CMECh MEPEMELINBAIN NP KOMHATHOW TEMIIEpaType B
TeueHne | yaca. PeaknMOHHYIO CMeCh KOHLEHTPHUPOBAJIU M HYUCTHIIM C HCIIOJIb30BAaHHEM
CHITMKareneBol KonoHouHOW xpomarorpadun (30% EtOAc/rekcan) ¢ monyueHueMm mpent-
Oyt 2-MeTui-5-0kco-5, 7-qurunpocnupo| uukionenTal b mupunun-6,4'-nmunepunuH]-1'-
xapOokcunata (200 mr, 48% BbIXON, 3a 2 CTanHK) B BHE TBEPAOTo BernecTsa. m/z (esi) M1
=317,2.
[00291] Crangus E: mpem-byTtun 2-meTun-5-0kco-5,7-
auruapocnupo| uukionenTal b lrupuaun-6,4'-nunepunun]-1'-kapbokcunar (400 wmr, 1,26
MmoJib) U (R)-2-metunnponan-2-cyiabpunamun (460,21 mr, 3,80 mmonb) nolaBisid K
tutany (IV) srokcuna (866,20 mr, 3,79 mmonb) nipu 90 °C u nepememuBanu mnpu 90 °C B
TeueHue 5 4acoB. PeakllMOHHYH0 CME€Ch BBUIMBAJIM B STUJIALIETAT M HACBILIEHHBIN COJIEBOU
pactBop. Ilocne mnepememnBaHus B TedueHUE 15 MHUHYT, TBEpAOE BELIECTBO OCaaKa
OT(QUIBTPOBBIBAIN, M JKUAKYHO dYacTb oTaesuii. OpraHndyeckuil CJlIOH  IpPOMBIBAIN
HACBIIEHHBIM COJIEBBIM pacTBopoM, cymmin (Na,SO,), GuasTpoBaan M KOHLIEHTPUPOBAIN
NpU TIOHWKEHHOM JaBiieHUH. llomy4deHHbIA B  pe3yjbrare OCTaTOK YHCTWIA C
UCTIONIb30BAHUEM CHIIMKAreJeBOH KOJOHOYHON XpoMmarorpadguu ¢ mosyuyeHueM mpem-0oy T
(R, E)-1-((mpem-0yTuncy nbpuHUI)UMUHO)-5-MeTwi-1,3-guruapocrupo[ uaaen-2,4'-
nunepunuH]-1'-kapookcunara (410 mr, 77% BbIXOA) B BHAE KIEHKOW SKUAKOCTH. m/z (esi)
M'1=14202.
[00292] Ctamus F: NaBHy (185 wmr, 4,89 mMonb) nodasisiiu k pactBopy mpem-0ytun (R, E)-
1-((mpem-6yTuncynppuaII)UMHUHO)-5-MeTn-1,3-quruapocnupo[ uaaeH-2,4'-nunepuanH |-
I'-kapbokcunara (410 mr, 0,98 mmonbs) B MeOH (10 mi) npu 0 °C u nepemernnBainu npu
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KOMHATHOH TeMIepaType B TeUeHUe 4 4acoB. PeakIMOHHYIO CMeCh racuiiv JIEASHON BOAOH U
skcrparupoBamn  EtOAc. OOwbenuneHHble opranuueckue ciaou cymmian  (NapSOy),
(GuUNBTPOBANIM M KOHLEHTPUPOBAJHU MPU NMOHWKEHHOM AaBiieHHH. I1ony4deHHbIN B pe3ynbraTe
OCTaTOK YUCTWJIM C HCIOJb30BAHMEM CHJIMKAreJeBOll KOJOHO4HOH Xpomarorpadpuu (1%
MeOH-/IXM) u 3arem ¢ ucnonszoBanneM npenaparusHoii BOXKX (Chiralpak IG (21,0 x 250
mMM), 5 mMkMm H-rekcan/EtOH/uzonponunamun 80/20/0,1, 21,0 mn/mun, 20 MuHyT, 276 HM,
MeOH) ¢ nonyuenuem mpem-0ytun (S)-5-(((R)-mpem-0yTuicynbHUHUIT)aMUHO)-2-METHII-
5,7-nurunpocnupo| uukionenral b |nupuann-6,4'-nunepunut|-1'-kapbokcunata (40 wr,
BEIXON 10%). m/z (esi) M1 = 422.4.

IIpumep npomeskyTouHoro coennnenusit AC

S=0o

N
X
~
N

mpem-0ytua (R)-5-(((R)-mpem-0yTuncyabGUHWI )aMUHO )-2-MeTI-5.7-

muruapocnupo| uukionesTal b lnupuauu-6.4'-nunepunui - 1'-kapbokcuuar

[00293] mpem-bytun (R)-5-(((R)-mpem-OyTuncynb(pUHUI)aMUHO)-2-MeTUI-S, 7-
auruapocnupo|uukinonental b nupuann-6,4'-nunepunnH]-1'-kapbokcunar  monydanu B
COOTBETCTBUH C INPUMEPOM IPOMEXKYTOUHOro coenuHeHus AB, coOupas BTOpoi Nuk Ha
cramuu F. m/z (esi) M1 =4225.

IIpumep npomexxkyTouHoro coenuHenust AD

SNa
| N Cl

H
N/ H/\/O

HaTpus 3-xJ10p-2-((2-ruApOKCU3 T )AMUHO IIUPUANH-4-THOJIaT

[00294] Cramus A: 2-AmunHostan-l-onm (0,47 wmn, 7,78 wMmonb) pobaBisid K
nepeMeInnBaeMoMy pacTBopy 3-xjop-2-¢prop-4-iiopmupununa (1,0 r, 3,89 mmons) B JIMCO
(5 mn) u nepememuBamu npu 70 °C B TeueHne 16 yacoB. PeakimoHHyr0 cMmech pa30aBisuin
BOIOW W 3KCTparupoBanu sTmianeratoM. Opranudeckyro 4acte cymwm (NapSO;) u
KOHLIEHTPUPOBAJIM, W TIOJYYEHHBI B pe3yJbTaTeé OCTATOK YUCTHIIM C HCIHOJIb30BAHHUEM
cuiuKareneBoi kojoHo4uHoH xpomartorpaduu (40% EtOAc-rekcan) ¢ momyuenuem 2-((3-
XJIOp-4-HoAMUPUANH-2-1T)aMuHO)3TaH-1-0ma (820 mr, 70% BbIXOI) B BHAE TBEPAOTrO
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BemecTsa. 77/ (esi) M1 =298.8.

[00295] Cranus B: DIEA (0,6 mu, 3,35 MMOJb) JOOABISUTH K MEPEMEIINBAEMOMY PaCTBOPY
2-((3-xnop-4-ioqnupuanH-2-muin)aMuHo )3Tal-1-oma (500 wmr, 1,67 mmomp) u merun 3-
mepkanTornponadoara (0,2 mi, 1,84 Mmonb) B quokcane (5 MJ1) U Iera3supoBajid aproHOM B
teuenue 10 munyt. JlobaBmsimm xantphos (48 wmr, 0,08 mmonb) u Pd(OAc), (23 wmr, 0,10
MMOJIb) W JI€ra3upoBall B TEUEHHWE MONOJHUTENbHbIX 10 MHHYT. PeakimoHHyKO cMmech
nepeMeInuBaId Ha TMPEIBAPUTENIbHO HArpeToll MacisHOW OaHe B TepMeTU3UPOBAHHOMN
npobupke npu 100 °C B TeueHue 4 yacoB. PeakimoHHYIO cMech (DUIBTPOBAJIM Yepe3 CJIOW
Celite® u mpombIBaJIM 3TUJIALIETATOM. PacTBOPUTENH YIIAPUBAIIN U CBIPOI MaTepHasl YHCTUIIN
C WCIMOJIb30BAHMEM CHJIMKArejeBoil KOJOoHO4YHOUM xpomatorpadum (60% EtOAc/rexcan) ¢
nojyaeHueM metui 3-((3-xmop-2-((2-ruapoKCH3THIT)aMIHO )ITH PUINH-4-HJT) THO )IPOTTIAHOATa
(460 mr, 94% BBIXON) B BUIE TBEPHOro BemecTsa. m/z (esi) M1 =290,9.

[00296] Cramust C: NaOEt (21% mo macce B EtOH; 1,5 mn, 2,06 mmonb) noGaBisuid Kk
nepeMeInuBaeMomMy pactBopy Metwi  3-((3-xmop-2-((2-ruapOoKCH3THII)aMHUHO )T PHANH-4-
wi)tro)npomnanoara (500 mr, 1,72 mmone) B TT'® (10 mi) mpu 0 °C u nepememnBanu B
tedeHnre 30 muHyT npu 0 °C. PeaklMOHHYKO CMeChb KOHLIEHTPUPOBAJIU U HEOUMUIIEHHBIN
nponykTt pactupanu ¢ JIXM. Teepaplii ocanok GuUIbTPOBAIHN C MOJYYEHUEM HATPHs 3-XJIOp-
2-((2-ruppokcuyTHI)aMUHO )iupuanH-4-THonara (350 mr, Beixon 90%) B BHIE TBEPAOrO
BemecTsa m/z (esi) M1 = 205,1.

IIpumep npomexyTodHOro coenuHenusi AE

-

S=0
HN

; Cl
O/

mpem-0oytun (S)-1-(((R)-mpem-0ytuscyisduani)aMuHo )-6-xJ10p-5-MeTokcu-1.3-

muruapocrupo|unnes-2.4'-nunepuand]-1'-xkapbokcunar

[00297] Ctamus A: AlCl; (10,3 1, 77,14 Mmmomb) 1oOaBIISIIN TOPIHUSIME K pacTBOpY 1-xyop-2-
metokcubensona (10 r, 70,13 mmounb) u 3-xnopnponanouixiopuna (7,4 mi, 77, 14 Mmmonb) B
JAXM (80 mi) npu 0 °C. ITocne 30 MuHyT CepHyro Kucnoty (240 mur) MEIJIEHHO BbUTMBAJIN B
peakunoHHYI0 cMmech. JIXM ypamsinm ¢ HCIONB30BAHMEM POTOPHOTO HCHAPUTENS MPU
MOHMKEHHOM JaBJIEHUHU, U BSI3KMH ocTaToK nepememusanu npu 100 °C B TeueHue 2 4acos.

ITocne oxnaxnenus no 20 °C, BA3KYIO PEaKLUOHHYK) CMECh BbUIMBAJIU OCTOPOKHO Ha J€J
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(500 mu) m maBamu MOCTOSATH B TedeHHe HOYH. CMech (PUIBTPOBAIM U JICTICHIKY CBIPOTO
npoxykTa rnpomeisany Bogoi (100 mu). Ceipoit npoaykt pactBopsiu B 5% meranone B JIXM
(200 M), pasbasmsu Bomoit (100 mum), skctparuposanu 5% MeOH B JIXM (100 mi) u
TIIATEIbHO MPOMBIBAJIA HACBIIIEHHBIM CONEBbIM pacTBopoM (100 mur). OpraHndeckyro 4acTb
cyuman Hajg NaySO4, KOHLEHTPUPOBAIM B BaKyyMe€ M YHCTUIM C HCHOJb30BAHUEM
xpomarorpaduu Ha cunukarese (100-200) ¢newm xpomaTtorpaduu (smoeHt: 20% sTunanerar
B T€KCaHe) C MOTyueHUeM 6-XJI0p-5-MeToKCH-2,3-nurunpo- 1 H-unnen-1-ona (4,5 r, 32%). m/z
(esi)M'1=197,0.

[00298] Cranust B: NaH (2,7 r, 68,65 MMoib) 100aBIsIM MOPLMAMU K PacTBOPY O-XJIOp-5-
MeTOKCH-2,3-nurunpo- 1 H-unnen-1-ona (4,5 r, 22 ,88 mmons) B JIM® (40 mu) mipu 0 °C o S
°C ¥ peakIMOHHYI0 CMECh MepeMeInnBaiy B TedeHne 30 MUHYT IpH TaKOH K& TeMIiepaType.
bensunbuc(2-xnopatun)amus (6,76 r, 25,17 MMob) 3aTeM HOOABISIIH MOPLUSIMH K PACTBOPY
Y CMECh MEePEeMELIMBAIA B Te€UeHUE 18 4acoB mpu KOMHATHOHN Temmneparype. PeakiimoHHyro
CMeChb JKCTParrpoBaiu 3TujauneraroM (2x250 Mil) W TIIATENBPHO MPOMBIBATH XOJOJHON
Bozoi (400 mur). OObeAMHEHHYI0 OPraHUYECKYI0 HacTh CyUIN Haj Oe3BOmHbIM NapSO,
KOHIIEHTPUPOBAIM M YHCTWJIM C HCHOJB30BAHHWEM CHJIMKareneBod dQuiem xpomartorpaduu
(omoent: 40% »sTunanerar B rekcaHe) ¢ monydeHueMm 1'-OeH3mn-6-xyop-5-merokcu-1,3-
muruapocrmpo| uuaeH-2, 4'-munepunus]-1-oHa (2,2 T, 27%). m/z (esi) M1 = 356,0.

[00299] Cramusa C: 1-Xnopermnxnopdpopmuar (2,72 wmn, 24,78 mmonb) n00aBisId K
nepemMernuBaeMomMy pacteopy 1'-6eH3mn-6-xyop-5-meTokcu-1,3-auruapocnupo[unaen-2,4'-
nunepuauH]-1-ona (2,2 r, 6,19 mmonp) B AXD (40 M) um kumATwin ¢ OOpaTHBIM
xononuyibHUKOM B Tedenne 1 gaca npu 80 °C. 3arem XD wucnapsum, u meraHon (40 i)
n00aBJSIM K PEAKUMOHHOM CMeCH. PeakIMOHHYI0 CMeCh KHUISITHIH C OOpaTHBIM
XOJIOAUJIBHUKOM B TeueHue 1 vaca rpu 65 °C. PacTBopuTensb BbIapUBaId MPU MOHWKEHHOM
NABJIEHUN C TIOJNy4Y€HUEeM O-XJIOp-5-MeTokcu-1,3-nuruapocnupo[unaen-2,4'-nunepuanH|-1-
OHAa B BHJIE HEOUHIIEHHOTO MPOAYKTA, KOTOPBIA HCHOJb30BAIH HENMOCPEACTBEHHO Ha
crenyromen cragui 0e3 IOMOJHUTEbHOW OYUCTKH (HEOUHIIEHHBIH MPOAYKT B KOJUYECTBE:
1,71). m/z (esi) M1 = 266,3.

[00300] Ctamgust D: TEA (1,78 mu, 12,83 MMouib) 00ABIISUM K TIEpEMEIIMBAEMOMY PACTBOPY
6-xnop-5-merokcu-1,3-quruapocnupo[unaen-2,4'-nunepunns]-1-ona (1,7 r, 6,41 mMmonb) B
JAXM (20 mi) oo Tex nop, noka pH peakunoHHOI cMecu He OblII0 OCHOBHBIM. Boc-anruapun
(2,21 M1, 9,62 MMounb) HOOABISIIM B PEAKLIMOHHYIO CMECh U IEepeMEelINBali B TeueHue 16
yacoB. Peakimonnyro cmech pazdasisiin Bonoit (30 mut) u skerparuposanu AXM (2x30 mi).

Opranudeckyro 4acTb Cymmin Haa Oe3BoaHbIM Na,SO,;, KOHLUEHTPUPOBAIU U YUCTHIIU C
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UCTIONb30BAaHUEM CHinKarenaeBod ¢uem xpomartorpaduum (amoeHT: 40% sTunanerar B
reKCaHe) ¢ MOJyueHueM mpem-0yTun 6-xjop-5-merokcu-1-okco-1,3-auruapocnupol MHaeH-
2 4'-mumepunun]-1'-kap6okcunara (1,3 r, 55%). m/z (esi) M"1 = 366,0.

[00301] Crapus E: Turana stokcun (9,85 mu, 47,01 mmonb) noGaBisii k mpem-0yTun 6-
XJI0p-5-MeTokcu-1-okco-1,3-aurunpocnupo| unnen-2,4'-nunepuant] - 1'-kapookcunara (1,3 r,
3,56 mMmonp) 1 HarpeBaiu nipu 90 °C B TeyeHUe 5 MHUHYT, ¢ MOCIEAYIOLINM J00aBICHUEM
(R)-2-metunmnponan-2-cynbpunamuga (1,3 1, 10,68) wmmonab). PeaknuoHHyr0 cMech
Harpesaiu npu 90 °C B Teuenue 18 vacos. Peakiuro racuau Bomoit (30 mu) u pasdassuiu
stunaneratoM (90 mi). TBepablii OCTaTOK (UIBTPOBAIM M OPraHUYECKYIO YaCTh OTHENSLIIH.
OObenMHEHHYI0 SKCTParupOBAHHYIO OPTaHMYECKYH) YaCThb MPOMBIBAJH HACHIIEHHBIM
coyieBbIM pactBopoM (50 wmur), cymmmnu Han Oe3BomHbM Na,SO; U KOHIEHTPUPOBAIH B
BaKyyMe C NOJYYEHHEM ChIPOIl MAaCChl, KOTOPYIO YHCTHIIH C HCIIOJIb30BAHHEM CHITMKATreJIeBON
¢dnem xpomarorpaduu (3moeHT: 40% >TUnaneTar B TeKCaHe) ¢ MOJyUYeHHEeM mpem-0yTui
(12)-6-xnop-5-merokcu-1-{[(S)-2-merunnponan-2-cynbpunni|umuHo } -1,3-
nurnapocrupo[uaneH-2,4'-nunepunut|-1'-kapbokcunara B Bume TtBepaoro semectBa (800
M, 48%). m/z (esi) M'1 = 469,3.

[0001] Craniss F: NaBH, (388 wmr, 10,28 mMmoib) nonaBajid MOPLISIMUA IO PO3YUHY
mpem-oyTin (12)-6-xn0p-5-meTokcu-1-{[(S)-2-meTunnponan-2-cyabdiniialimiao }-1,3-
aurigpocmipo[inaeH-2,4'-mnepunut]-1'-kapookcunary (800 mr, 1,7 mmons) B MeOH (9 mn)
ta TI'® (18 mu1) mpu 0 °C Ta nepemimyBany Ipu KiMHATHIH TeMrepaTypi NpOTSroM 4 rOuH.
Peaxuifiny cymim racunu HacudeHuM po3unHoM pozunH NH4Cl (20 mu) Ta excrparyBanu
ermnaneratoM (2 X 20 my). OpraniyHy dYacTuHy cymmid Haa Oe3BogHuM NapSOy,
KOHIICHTPYBAJIU Ta TMepedaBaii Ha OYUCTKY mpenapatuBHoro BEPX. 306ip mepmoro miky
emoroBaHHsA ~ naBaB  mpem-0ytun  (15)-6-xn0p-5-metokcu-1-{[(R)-2-meTunnponan-2-
cyabdiniia]amino}-1,3-guriapocnipo[iaaen-2,4'-ninepunann]-1'-kapbokcunar. (60,3 wr,
7,51%) (m/z (esi) M 1=471,5).

[00302] Ctragust F: NaBH, (388 mr, 10,28 MMoinb) 100aBIsuTH MOPLUSIMH K PacTBOPY mpem-
OyTHn (12)-6-xn0p-5-meTokcu-1-{[(S)-2-merunnponan-2-cynbGuHUI |UMUHO } - 1,3 -
auruapocrupo[uaaen-2,4'-nunepunut]-1'-kapbokcunara (800 mr, 1,7 mmons) B MeOH (9
i) u TT'® (18 mu) mpu 0 °C 1 nepememnBanyu Npyu KOMHATHON TeMIlepaType B TeueHue 4
4acoB. PeakIMOHHYK0 CMech racwin HacelmeHHbIM pactBopom NH4Cl (20 ™) u
SKCTparupoBasiv dtujaneratoM (2 x 20 mur). OpraHU4ecKyro 4acTh CYIIWIH HaJ O€3BOIHBIM
Na,SO4, KOHLEHTPHPOBAIM M TepemaBajii Ha OYHCTKY mnpemnapatuBHoii BOXKX. COop

NEepBOro MNHKa >JIoupoBaHus naBan mpem-Oytun  (15)-6-xmnop-5-merokcu-1-{[(R)-2-
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METHJIPOTaH-2-CyIbGUHII|aMHIHO § -1,3-guruapocnupo[unaeH-2,4'-nunepuaut]-1'-
kap6okcunar (60,3 mr, 7,51%). (m/z (esi) M 1=471,5).

IIpumep npomexyTouHoro coenuHenust AF

S=o
HN

Cl
Boc—N
O/

mpem-oytun (R)-1-((R)-mpem-0yTmiicyabGOUHII)aMHUHO )-6-XJI0p-5-MeTokcu-1 3-

muruapocrupo|unnes-2.4'-nunepuann]-1'-xkapbokcunar

[00303] mpem-bytun (R)-1-(((R)-mpem-0yTuncynbHUHUIT)aMUHO)-6-XJ10p-5-MeToKCH-1,3-
auruapocrupo|[unaen-2,4'-nunepunut]-1'-kapbokcunar (37,8 wmr, 4,7%) mnony4amun B
coorBercTBUH ¢ Ilpumepom mnpomexkyrounoro coennHeHuss AE, coOupas BTOpol muk
>moupoBanus Ha craauu F. (m/z (esi) M 1= 471,5).

IIpumep npomekyToYHOro coennHeHusi AG
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mpem-oytuia(S)-4-(((R)-mpem-6ytuncynbGuHnm)aMuHo )-2-xJ10p-4.6-

qurunpocnupo| muknonenraldlruason-5.4'-nunepunun]-1'-kapbokcunar

[00304] Cramust A: n-BuLi (2M B rekcane) (7,5 mn, 14,37 MMoib) 100aBIIsUIA IO KAaIlIsiM K
nepemernuBaeMomy pactopy aumsomnpommiamuda (DIPA) (2,19 mn, 15,56 mmons) B TI'®
(10 mur) mpu -78 °C u nepememusanu npu -78 °C B reuenne 1 vaca. 1-(mpem-bytun) 4-3Tun
nunepunus-1,4-nukapookcunar (3,09 r, 11,97 mmons) B TI'® (15 mur) nobasisiiy Mo Karisim
npu -78 °C u mepemermMBalu NpU TakoH TeMmrepatrype B TedeHue | uaca. 2-Xiop-5-
(xmopmermn)trazon (2,0 r, 11,97 mmons) B TT'® (10 mur) nobasisimu no karwism npu -78 °C u
MepeMEIINBaIN B TEUCHHE AOTOJHUTENBHOTO Yaca mpu -78 °C. PeakiMOHHYI0 CMeCh racuiu
HacbimeHHbIM pactBopoM NH4Cl (30 M) u skcrparuposanu EtOAc. Opranndeckyro 4acTb
cyumnn Haj Oe3BogHbIM NapSOs, QUIBTPOBATM U KOHLEHTPHUPOBAIHM, U HEOUYHINEHHBIN

MPOAYKT YUCTHJIN C MCIIOJIb30BAHUEM CHIIMKAreJIeBol KoJoHOUHOM xpomarorpaduu (0-30%
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EtOAc/rekcan) ¢  momyuenueM  1-(mpem-Oytun)  4-stun  4-((2-xyopTrazon-S)-
wi)MeTun)nunepuans- 1,4-ngukapookcnmnara (1,0 r, Bexon 21%) B Buae >Kunkoctu. m/z (est)
M'1=13894.
[00305] Cragus B: m-BuLi (19,62 mu, 2M B rekcane) no0aBisid IO KarluisiM K
nepemerinBaeMoMy pactsopy DIPA (5,78 mu, 41,23 mmons) B TT'® (75 mi) npu -78 °C u
nepememnuBaiy. B TedeHue 1 uaca. PactBop 1-(mpem-Oytun) 4-stun 4-((2-xmopTraszon-S-
wi)MeTu)nunepuant- 1,4-nukapookcuiara (10 r, 25,77 mmons) B TI'® (75 M) nobasisiin
MO KalyiiM K peakLHOHHOM cMecu U nepemeuuBanu mnpu -78 °C B TeueHue | waca.
PeakunoHHYI0 CMeCh raCHJIM HACBILIEHHBIM COJIEBBIM pacTBOpoM (30 Mu1) U OpraHUYeCKHid
cinoti skctparupoBamu EtOAc. OpraHudeckwil CjoOW BBIIAPUBAIA TPU TOHMKEHHOM
JaBJIEHUH C MOJYYEHHEM HEOUYHINEHHOIO MPOAYKTA, KOTOPBIH YUCTHIIA C UCMOJIB30BAHUEM
CHITMKareneBol koJoHouHoH xpomarorpadun (0-40% EtOAc/rexcan) ¢ mony4eHuem mpent-
OyTHn 2-x510p-4-0kc0-4,6-nurunpocnupo| nukionenrtald|ruason-5,4'-nmunepunuH]-1'-
xapOokcunata (3,3 T, BeIxon 37%) B BHjIe TBEPAOTO BemecTsa. m/z (esi) M’ 1 = 343 3.
[00306] Cramus C: Turanma (IV) stokcup (4,32 wmu, 20,46 Mmonb) no0aBIsIM K
NEPEMEIINBAEMOMY pacTBopy mpem-0yTun 2-xnop-4-okco-4,6-
aurnapocnupo| nukioneHTad|tnazon-5,4'-munepunut |- 1'-xkapookcunara (1,4 r, 4,09 mmorb)
u (R)-(+)-2-merunnponan-2-cynppunHamuna (1,48 r, 12,28 mMmonp) U mepeMenmBaiu npu
100 °C B Teuenme S5 wyacoB. Peakunonnyw cmech pasOaBmsuiun Bonmod (30 mu) u
skctparupoBamn  EtOAc. Opranmueckyro dacTh cyumud Hap  Oe3BomHbM  NapSOy,
KOHLEHTpHUpoBau 10 mpem-0ytun (R, Z)-4-((mpem-0yTrncynbHUHIIT)UMUHO)-2-XI0p-4,0-
nuruapocnupo| ukioneHTald]tnazon-5,4'-nunepunut |- 1'-xkapookcunara (1,1 r, Beixon 60%)
B BUJIE KJIEHKOMH )UIKocTH. m/z (esi) M'1 =4458.
[00307] Cragms D: Harpus Ooprumpun (0,14 1, 3,70 wmmoab) npolaBimsid K
nepeMeInuBaeMoMy pactBopy mpem-0ytun (R, Z)-4-((mpem-0yTuncynbGUHUI)UMHUHO)-2-
xJiop-4,6-gurunpocnupo| uukionenTa|d|tuazon-5,4'-nunepunnn]-1'-kapbokcunara (1,1 T,
2,47 mmonb) B TT'® (10 mu) mpu -50 °C u mepeMernnBaiy Npu KOMHATHOH TeMmeparype B
TeueHUe 16 4acoB. PeaklUMOHHYIO CMECh TacWIM JIbAOM M KOHLUEHTPUPOBAIU J0CyXa.
Heounmennsiii mponykt pasdasisuin EtOAC v mpoMbIBaid BOAOW M HACBIIIEHHBIM COJIEBBIM
pactBopoM. OpraHu4ecKyro 4acTh CyIImiu Hax 0e3BoaHbIM NaySO4 U KOHIEHTPUPOBAIU TIPU
NOHMKEHHOM JIaBJIEHMM C TOJYYEHHEM HEOUYHUINEHHOTO TPOAYKTA, YHCTHUBIIETO C
WCTIOJIb30BAHUEM CHJIMKAreieBol KOoMoHOUHOH xpomarorpaduu (0-1% MeOH/IXM). Cbop
NIepBOTO UKa 3JIFOUPOBAHUS naBaj mpem-0yTun ($)-4-((R)-mpem-
OyTuncynbpUHUIT)aMUHO)-2-XJ10p-4,6-auruapocnupo| unkionexrald|tuazon-5,4'-
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mnepunuH]-1'-kap6okcunar (400 Mr, BeIXoa 36%) (m/z (esi) M1 = 448 4).

IIpumep npomexyTouHoro coennnenusi AH
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HN
mpem-oyTui(R)-4-(((R)-mpem-0yTuncyabhUHUI)aMUHO )-2-XJ10p-4.6-

qurunpocnupo|muknonenrald]ruason-5.4'-nunepunun]-1'-kapbokcunar

[00308] mpem-byTun (R)-4-((R)-mpem-OyTuncynbpuHUIT)aMUHO)-2-X10p-4,6-
auruapocnupo| uuknonenTa|d|truazon-5,4'-nunepunn|-1'-kapbokcunar (30 mr, Bexox 3%)
MOJTy4YaJii B COOTBeTCTBHH ¢ [IpuMepom nmpomeskyTouHoro coennaenust AG, coOupasi BTOpoi
TTHK 3JTFOMPOBAHUs Ha cTanuu D (m/z (esi) M1 = 448 3).

IIpumep npomMe:kyToUHOro coennHenust Al
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mpem-0ytua (S)-4-(((R)-mpem-6yTuncynbpuann)amMmuto)-4.6-

uruapocnupo|uukionestaldlruazon-5.4'-nunepunun]-1'-kapbokcuiar

[00309] TEA (0,31 mu, 2,23 mmonb) u Pd/C (500 mr) noGaBnsiiu K nepeMeImnBaeMoOMy

pacTBopy mpem-0y T (8)-4-(((R)-mpem-0yTrncyab(pUHIIT)aMUHO)-2-XJ10p-4,6-
nuruapocnupo| ukionenTald|tuazon-5,4'-nunepunut |- 1'-kapbokcunara (500 wmr, 1,11
mmodb) B EtOH (20 M) u nepemenuBanu B TeueHune 16 yacos B armocdepe H, (100 pyHTOB
Ha KBaapaTHBIA naroiiM). PeakumonHyro cmech ¢uuibTpoBann depe3 cioh Celite® u
npombiBaii MeOH (50 mur). PactBopurens BBIMApUBaIM NPU MOHWKEHHOM JABICHHU, U
CBIPOH MaTepHaJl YUCTHIIN C MCIIOJb30BAHUEM CHUJIMKAreIeBOH KOJIOHOYHOH Xpomarorpadun
(0-4% MeOH-/IXM) c MOJly4YEeHUEM mpem-0y T (8)-4-((R)-mpem-
OyTuncynbduHI)aMuHO)-4,6-quruapocnupo| nukioneHTald|tnazon-5,4'-munepunuH]-1'-
xapOokcunata (220 mr, 47% BLIXON) B BHJIE TBEPIOTO BemecTsa. m/z (esi) M1 =419 4.

IIpumep npomMeKyTOYHOro coeqHeHust AJ
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mpem-oytu (S)-6-metmi-(((R)-mpem-0ytuicyiabGuHWI |JaMUHO )-2-MeTuI-4,6-

qurunpocnupo| muknonenraldlruason-5.4'-nunepunun]-1'-kapbokcuiar

[00310] Cramus A: Hatpusi Gopruapun (6,91 r, 182,63 MMomab) no0aBisuid MOPLMAMHU K
pacTBopy 3Thi 2-xy0pTHazon-4-kapbokcunara (10 r, 52,18 mmonb) B 3Tanone (150 mi) npu
KOMHaTHON Temmeparype. PeakunonHywo cmech nepemewnBanu npu 50 °C B TeueHue 2
yacoB. PeakunoHHyr0 cmech racuian BogHbM pactBopoM NHyCl m EtOH ypamsum npu
NMOHIKEHHOM aaByieHnn. OcrtaTok pasdasisun Bomoit (200 mur) u skctparupoBaniu EtOAc.
OObenMHEHHBIE OPraHWYECKHE YacTH TPOMBIBAIM HACBHIIIEHHBIM COJIEBBIM DPaCTBOPOM,
cyumin Han Oe3BomHbIM NapSOs, GUIBTPOBANIM W KOHLEHTPUPOBAIU TPHU TOHIKEHHOM
JaBIEHUN C TIONYYEHHEM CBIPOH MacChl, KOTOPYIO UHCTHJIH C HCIIOJb30BAHUEM
CHIIMKAreyeBol KOJIOHOUHOW xpomarorpadpmu (5-20% EtOAc/rekcan) ¢ momyudeHuem (2-
xj10pTHaszon 4-um)meranona (5,28 r, 68% BLIXOM) B BHE KHAKOCTH. 17/ (esi) M'1 = 150,1.
[00311] Ctamgust B: Et3N (36,5 mu1, 267,38 MMouib) no0aBisuii K pacTBopy (2-xyiopTuason-4-
win)meranona (10 r, 66,85 mmonp) B JIXM (500 mi) n oxnaxnamu no 0 °C B atmocdepe Ar.
Merancynbdonmmxynopun (7,8 mu, 100,27 MMonbp) MeyIeHHO AO0ABISUTM K PEaKLMOHHON
cmMecu B TedyeHue 10 muHyT. PeakuuoHHyH0 CMech MEpeMellnBaId IpPU TaKOW ke
temneparype B TedeHue 30 muuyT. Peakumro racunmm pacrsopom NaHCOs u orpensnu
OpPraHuyYecKkyr0 4acTb. OpraHuYecKyr 4YacTb NPOMBIBAIM HACBHILEHHBIM  COJIEBBIM
pactBopoM, cyurmin Han Oe3BomgHbIM NapySOQi, (UIABTPOBAIM M KOHLEHTPUPOBAIH TPU
MOHMKEHHOM JaBJIEHUH C TIOJTy4YeHUeM (2-XJIOpTHa30J-4-1i)MeTH MeTancyabdonara (13,7
r, 90%, HEOUHIIEHHBII MPOAYKT), KOTOPBIA UCTIOIB30BAIN HETIOCPEICTBEHHO HA CIEAYIOIEeH
cTanuu 6e3 JIOTONHUTENLHOM ouncTKH. n7/z (esi) M'1 = 228,0.

[00312] Cranus C: PactBop DIPA (4 mn, 28,55 mmone) B TT'® (12 mu) oxiaxkmanu 1o -78
°C B atmocepe Ar. K nHemy memnenno nobaemsuiu n-Buli (2M B rekcane) (13,2 wm).
Peakiyionnyo cmech mnepemeuiuBainu B TedeHue 30 muHyT npu -78 °C u 3arem npu
KOMHaTHOU Temriepatype B Teuenne 30 muH. PactBop LDA cHoBa oxnaxknanu ao -78 °C, u k
HEMy MeIUJICHHO 100aBysiu 1-mpem-Oytun 4-stun nunepuans-1,4-qukapookcunar (6,215 r,
24,16 mmonb) B TI'® (6 mi). PeakiinoHHyI0 cMeCh IepeMenInBaiy B TedeHne | vaca mpu -78

°C. 3arem noGaBisuin pacTBOp (2-xynopTuazon-4-un)merus meraHcynbgoHnara (5 r, 21,96
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MMoJb) B TT'® (12 mit) 1 peakMOHHYIO CMECh IepeMEIINBaIN IPU KOMHATHON TEMITepaType
B TedeHue 30 MUHYT. PeakIIMOHHYI0 CMeCh raCHJIM HACBIIIEHHBIM COJIEBBIM pacTBopoM (100
mia) u okcrparupoBaiu EtOAc. OObenuHeHHbIE OpraHMYeCKHUe YacTU CYIIWIN Haj
6e3BonHbIM Na,SO4, QuibTpoBaNM M KOHLUEHTPUPOBAIM IPHU MOHIKEHHOM JABJICHUH, U
NOJIy4eHHBI B pe3y/lbTaTe OCTATOK YHUCTHJIM C MCIOJb30BAHUEM CHJIMKArejaeBOi
KOJIOHOYHO# xpoMartorpaduu (5-15% EtOAc/rekcan) ¢ nonyueruem 1-(mpem-0ytun)4-3Tun
4-((2-xnopTrazon-4-win)Metwn)nunepunut- 1 ,4-nukapbokcunara (2,56 r, Bbxon 30%) B Buze
KUIKOCTH. m/z (esi) M1 = 388.9.
[00313] Crapus D: Pacteop DIPA (4,7 mn, 33,43 mmone) B TT'® (30 mur) oxnaskaanu o -78
°C B armocdepe Ar, ¢ mocaenyromum nodasneHueMm #-Buli (2M B rekcane) (16,1 mi) B
TedeHue 25 mMuHyT. CMmech nepemernBatoT B TeueHue 30 mMuHyT npu -78 °C u 3areMm npu
KOMHaTHOU Temmeparype B TedeHue 10 muuyt. PactBop LDA mennenHo noGasisuiu k 1-
(mpem-6ytin) 4-stun 4-((2-xnopruazon-4-wn)Merwn)nunepuaus-1,4-nukapookcunara (5,0
r, 12,86 mmonp) B TI'® (40 mu) mpu -78 °C B teuenue 30 muHyT. ['acunm BOgHBIM
pactBopom NH,Cl u skcrparuposanmu EtOAc. O6bennHeHHBIE OPraHMYECKHE YaCTH CYLIUJIH
Han Oe3BomHbIM Na,SO4, QumbTpOBaNM M KOHLUEHTPUPOBAIN NMPH MOHWKEHHOM JaBIICHHUH.
ITonyueHHBII B pe3ynbTaTeé OCTATOK YHCTWIM C HCHOJb30BAHHMEM CHIIMKAreJIeBOU
KoJIoHOUHOU xpomatorpaduu (5-10% EtOAc/rekcan) ¢ monydeHueM mpem-0ytuia 2-XJop-
6-0kc0-4,6-nuruapocnupo| uukionenra|d|rnazon-5,4'-munepuanH|-1'-kapobokcunara (1,95 r,
BLIXOJ 44%) B BHJIE TBEPIOTO BemecTsa. m/z (esi) M1 = 343 4.
[00314] Cragus E: K pacTBopy mpem-0yTun 2-x510p-6-0KC0-4,6-
nuruapocnupo| uukionenTald|tnazon-5,4'-nunepunut]-1'-kapbokcunara (500 wmr, 1,46
MMoJIb) B auokcane (10 mur) nobasnsu Ky,COs (403 mr, 2,92 MMoub) U nerasupoBain Ar B
TedeHue 5 MuHyT, ¢ nocaenyomuM nodasnerneM Pd(dppf)Cl2eAXM (357 wmr, 0,44 mMmodb)
u tpumetmioopokcuHa (0,8 mu, 5,83 mmonb). PeakuMOHHYIO CMECh TepMETH3HPOBAIH U
Harpesa npu 100 °C B Teyenme 2 yacoB. PeakIMOHHYIO CMechb (DUIIBTpOBad dYepes
IIOTOBCKYIO BOPOHKY M KOHLIEHTPHUPOBAJIU MPH TMOHIWKEHHOM NaBieHUH. llojydeHHBI B
pe3yabpTaTeé OCTaTOK YWUCTHJIH C  HCIOJb30BAHHWEM  CHJIMKAreJeBOH  KOJOHOYHOH
xpomarorpaduu (10-30% EtOAc/rekcan) ¢ monydeHuem mpem-0yTuna 2-MeTui-6-okco-4,6-
auruapocrupo| uukionenra|d|tnazon-5,4'-nunepuann|-1'-kapbokcunara (330 wmr, 70%
BLIXOI) B BHJIE TBEPIOTO BermecTsa. n/z (esi) M'1 =323, 1.
[00315] Cranus F: Turtana (IV) stokeun (2,1 mn, 10,24 mmons) nodasnsinu kK mpem-0yTun 2-
MeTHIT-0-0KC0-4,6-nuruapocnupo| nukionenra|d|ruaszon-5,4'-nunepuaud|- 1'-kapOokcunara
(250 wr, 0,78 mmonp) u HarpeBanu npu 100 °C B TedyeHue 5 MHUHYT, C IMOCIENYIOLIUM
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nobasnenueM (R)-2-merunnponan-2-cynppunHamuga (282 wmr, 2,33 wmmonb). Cwmech
HarpeBasiu npu 100 °C B TeueHue 16 yacoB. Peakiuio racuiaM HaChILEHHBIM COJIEBBIM
pactBopoMm (50 mu) u skcrparupoBanmu EtOAc. OObennHeHHbIE OpraHUYECKHE YacTH
NPOMBIBAJIM HACHIIEHHbIM COJIEBBIM pAcTBOPOM, CyIIWIM Haa 0Oe3BomgHbIM  NapSOy,
(unpTPOBANTM U KOHLIEHTPHPOBAIN NP MOHKEHHOM JaBiieHuU. I1oayueHHbIH B pe3ybraTe
OCTaTOK YHUCTHJIM C UCTIOJIb30BAHHEM CHJIMKAreIeBOH KOJIOHOYHOH xpomaTorpadun (10-40%
EtOAc/rexcan) ¢ mnoaydenuem mpem-0ytun (R,Z)-6-((mpem-OyTuncyabGuHUI)UMUHO)-2-
MeTu-4,6-nuruapocnupo  [uukinonenra|d|ruazon-5,4'-nmunepunun]-1'-kapookcunara (255
MT, 77% BBIXOJ) B BUIE TBEPAOrO BemecTsa. m/z (esi) M1 = 4259.

[00316] Cramus G: Harpus Gopruapar (251 mr, 6,63 MMOjab) AOOABISIM MOPLHSIMH K
pacTBopy mpem-0y T (R, 2)-6-((mpem-0yTrncy nbUHUI)IMHHO)-2-MeTHII-4, 6~
auruapocnupo| uukionenTa|d|tnason-5,4'-munepunns|-1'-kapbokcunara (470 wmr, 1,10
mmodb) B TT'® (10 mum) u meranona (5 mut) pu 0 °C. PeakIMoOHHYIO CMeCh MePEMELIHBAIIH B
TeueHne 30 MUHYT IpPU TakOW k€ Temrmeparype. PeaklMOHHYH0 CMeChb raCuiu BOAHBIM
pactBopom NH,Cl u skcrparuposanmu EtOAc. O6benHeHHBIE OPraHMYECKHE YaCTH CYLIUIH
Han Oe3BomabIM Na,SO4, GuapTpOBamM M KOHLUEHTPUPOBAIU NMPHU MOHWKEHHOM JABIICHHH.
IlonyueHHbIlt B pe3yJpTaTe OCTATOK YMCTHJIM HCTMONB3Yysl mnpenapatuBHyro BOXX ¢
oOpatHoii ¢azoit (5-95% ACN:Bona) ¢ nonydenuem mpem-oytun (S)-6-metun-(((R)-mpem-
OyTuncynbuHUI|aMuHO)-2-MeTH-4,6-quruapocnupol uukionexTald|tnason-5,4'-
nunepunuH]-1'-kap6okcunara (120 Mr, Bbrxon 25%). m/z (esi) M'1 =428 2.

IIpumep npomexyTouHoro coeqgunennss AK
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mpem-0oytua (R)-6-(((S)-mpem-0ytuiicy ibUHWI)aMUHO )-2-MeTWJI-4. 6-

nuruapocrupo| uukonenrald]tuazon-5.4’ -nunepunun|]-1’°-kapObokcuaar

[00317] Cragust A: K;CO;5 (403 mr, 2,92 mMoub) A00aBISUTH K PacTBOPY mpem-0yTui 2-
XJIOp-6-0Kc0-4,6-muruapocnupo| mukioneHTal d|ruazon-5,4'-nunepunut |- 1'-kapookcunarta
(500 mr, 1,46 mmonb) B amokcaHe (10 mu) u merasupoBanu Ar B TE€UYEHHE 5 MHUHYT, C

nocnenyromum  nobasnenuem  Pd(dppf)Cl,»CH2Cl, (357 wr, 0,44 wmmomb) w

2

TpumeTmnoopokcuna (0,8 mu, 5,83 mmonb). PeaknmoHHYIO cMech TIepMETH3MPOBAIN U
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Harpesay npu 100 °C B TeueHue 2 yacoB. PeakimoHHYIO cMech (PUIBTpOBaU dYepes
IIOTOBCKYIO BOPOHKY M KOHLIEHTPHUPOBAJIU IpPH TMOHIKEHHOM NaBieHuH. llonmydeHHBINH B
pe3yJbTaTe OCTAaTOK YUCTHJIM C MCIOJB30BAHMEM KOJOHOUHOHM xpomarorpadpuu (10-30%
EtOAc/rexcan) c NOJIy4eHHUEM mpem-oyTuna 2-meTun-6-0kco-4,6-
auruapocnupo| uukionenTa|d|tua3on-5,4'-nunepunux|-1'-kapbokcunara (330 Mr, BbIXOA
70%) B BHzIE TBEPHOro BemecTsa. n/z (esi) M1 =323, 1.

[00318] Cranus B: Turana (IV) stokcun (5,84 mu, 25,8 MMoJjib) no0aBisuik K mpem-0yTHi
2-MeTu-6-0kco-4,6-quruapocnupo| nukionentald]|tuazon-5,4'-nunepunus|-1'-
kapOokcunary (630 mr, 1,95 mmonb) u HarpeBanu mpu 100 °C B TeueHwe 5 MHUHYT, C
nocienymnM nodasinenueM (§)-2-metmnnponan-2-cyibdpuaamuna (711 mr, 5,86) Mmors).
Cwmech HarpeBanu nipu 100 °C B TeueHue 6 yacoB. Peakuno racuim HaChIIIEHHBIM COJIEBBIM
pactBopoM. TBepaoe BemecTBo GUIBTPOBAJIH Yepe3 IOTOBCKYIO BOPOHKY U 3KCTPArupoBaIH
EtOAc. OObennHeHHBIE OpraHMYECKHE YacTH TPOMBIBAIM HACBHILEHHBIM  COJIEBBIM
pactBopoM, cymrmu Han Oe3BogHbIM Na,SO,, (QUIBTPOBAIM M KOHLEHTPUPOBAIH IIPU
NOHMKEHHOM JaBlieHHd. [lonyueHHBI B pe3ynbTaTe OCTATOK YHUCTUJIHM C HMCHOJIBb30BAHUEM
CHITMKareneBol KonoHouHoH xpomartorpagpuu (10-40% EtOAc/rekcan) ¢ noaydeHuem mpent-
OyTun (S,2)-6-((mpem-0yTHnCyIb(UHIIT)MMHUHO)-2-MeTUI-4,6-TUTHAPOCTIHPO
[uuknonenta[d]tuazon-5,4'-nmunepunun|-1'-kapbokcunata (450 mr, 54% BbIXOH) B BHUAE
TBEpAOro BemecTsa. m/z (esi) M1 =4259.

[00319] Cramust C: Hatpus OGopruzmpar (240 mr, 6,35 MMOjb) mopuusiMd A0O0aBISIIM K
pacTBopy mpem-0y T (8, 2)-6-((mpem-6yTUncyab(GpUHUIT) UMUHO)-2-MeTHII-4,6-
nuruapocnupo| uukinonenTadjruazon-5,4'-nunepunun]-1'-kapbokcunara (450 wmr, 1,05
MMmoJIb) B TT® (9 mun) u meranona (4,5 mut) npu 0 °C. PeakuMoHHYI0 CMeCh MepeMeIInBaii B
teyerue 1 gaca mpu 0 °C, racunu BogHbiM pactBopom NH,Cl u skcrparuposanu EtOAc.
OObenvHEHHbIE OpPraHMYECKHe YacTH CyIIWiIn Haja Oe3BomHbIM NaxSQi, dunsrpoBamu u
KOHLIGHTPUPOBAJIA TPH TOHMKEHHOM JaBjieHUU. lloJydeHHBId B pe3yJbTaTe OCTATOK
YUCTHJIN ¢ UCTIOJIb30BaHueM npenapatuBHoil BOXX ¢ obparnoit dazoit (5-95% ACN:Bona,
20 MM ammonwus ObukapOonar, 16 mui/mMuH.) ¢ monyuenueM mpem-oytun (R)-6-(((S)-mpem-
OyTuncynbGuHIT)aMUHO)-2-MeTHII-4,6-Iuruapocnupol unkionexTald|tnason-5,4'-
munepunuH]-1'-kapbokcunara (46 mr, 10% Bexon). m/z (esi) M'1 = 4282,

IIpumep npomMe:kyToYHOro coeanHenusi AL
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mpem-0ytua (8)-6-(((R)-mpem-0yTrncynbpuamn)amMmuto)-4.6-

qurunpocnupo|muknonenraldlruason-5.4'-nunepunun]-1'-kapbokcuiar

[00320] Ctamgust A: Turana (IV) atokcun (13,1 mi, 57,76 MMmoib) noOaBisiu K mpem-OyTHi
2-xJ10p-6-0KCc0-4,6-nuruapocnupo| ukinoneHTald|tuazon-5,4' -nunepunut |- 1'-kapOokcunara
(1,5 r, 4,38 mmonb) u HarpeBamu npu 100 °C B TeyeHMe S5 MHHYT, C MOCIEIYIOIIUM

nobasnenueMm (R)-2-metuwnnponan-2-cynepuHamuaa (1,59 r, 13,13 wmmons). Cwmechb

HarpeBasiu nipu 100 °C B TeueHue 16 uacoB. Peakiuio racuiay HaCBILEHHBIM COJIEBBIM
pactBopom (500 wmum). Tmepmoe BemecTBO (UIBTPOBAIH 4Yepe3 BOPOHKY LIOTOBA U
npoMbiBain EtOAc. OpraHuueckyro 4acTb OTAESUIM U BOJHYIO 4acTh 3KCTParupoBaju
EtOAc. OObennHeHHBIE OpraHMYECKHE YacTH TPOMBIBAIM HACBHILEHHBIM  COJIEBBIM
pactBopoM, cymmun Han Oe3BogHbIM NapSOi, (UIABTPOBAIM M KOHIEHTPUPOBAIH IPU
NOHMXEHHOM JaBieHud. IlomyueHHBIH B pe3ynbTaTe OCTATOK YHCTUJIH, HCIIONB3Ys
KOJIOHOUHYI0 xpomartorpaduro (5-15% EtOAc/rekcan) ¢ monyuenuem mpem-0ytun (R,Z)-6-
((mpem-0yTuncynbUHUT)UMHUHO)-2-XJ10p-4,0-auruapocnupol nukionenra|d|ruazon-5,4'-
nunepunut]-1'-kapookcunara (1050 mr, 54% BbIXOA) B BUAE TBEPAOTO BeluecTBa. m/z (esi)
M1 =446,1.

[00321] Cramust B: Harpust Gopruapun (267 mr, 7,05 mmonb) no0aBisuid MOPUHUSIMH K
pacTBopy mpem-0y T (R, 2)-6-((mpem-0yTrncy nbUHUI)MIMUHO)-2-XJIOp-4,6-
nuruapocnupo| uukioneHTald|tnazon-5,4'-nunepunut |- 1'-kapbokcunara (500 wmr, 1,18
mmosib) B TI'® (10 mut) u meranona (5 mun) B rederne 1 daca npu 0 °C 1 nepemernnBaiy B
TedeHue aononHuTenbHo 1 yac npu 0 °C. PeakinoHHYIO CMeCh raCHiid BOAHBIM PacTBOPOM
NH4Cl u sxcrparupoBamu EtOAc. OObenMHEHHYH0 OpPraHWYECKYI) YacTh CYIIWIH Haj
6e3BogHbM NapSO4, QuapTpOBaMM W KOHLEHTPUPOBAIU IPH MOHWKEHHOM JaBIICHHH.
IlonyueHHbIll B pe3ybpTaTe OCTATOK YUCTUIIM C WCIIONb30BaHUEeM mpenapaTtuBHor BOXKX ¢
obparHoii ¢aszoit (5-95% ACN:Boma, 10 MM ammonusi OukapOonar, 16 M/MUH.) C
MOJIyYEeHUEM mpem-0y T (8)-6-(((R)-mpem-6ytuncynppuHUI)aMUHO)-2-x510p-4,6-
aurnapocnupo|nukioneHTald|tnazon-5,4'-nunepunut |- 1'-kapookcmmara (115 wmr, 22%

BBIXOJI) B BUZI€ TBEPAOTO BemecTna. m/z (esi) M1 = 446,2.

[00322] Ctagust C: Tpustunamus (0,2 mi, 1,43 MMoub) 1OOABISUTH K PacTBOPY mpem-0y T
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(8)-6-(((R)-mpem-0yTuncynbpuHUI)aMIHO)-2-XJ10p-4,6 -
auruapocnupo| uukinonenrald|tuaszon-5,4'-nunepuans|-1'-kapbokcunara (320 wmr, 0,71
MMOJb) B MeTaHoie (40 mi) u gerasupoBanu Ar B TeueHue 10 MHHYT C MOCIEAYIOIIUM
nobasnenuem Pd-C (10 % 3arpy3ku, 50% maccer) (640 mr), npu 3Tom nerasupys Ar. Uepes 5
MUHYT PEAaKIHOHHYI) CMECh BBIIEPKMBAIM B aTMocdepe Bomopoma moa OasIOHHBIM
nasneHneM. Yepes 18 wuaca peakimoHHyr cMmech (uibrpoBamu udepe3 cioi Celite® wu
KOHLIEHTPUPOBAIM TP TOHMKEHHOM JaBjieHHU. [loMydeHHbI B pe3ysibTaTe OCTATOK
YHCTHJIM C TIOMOIIBIO KOJIOHOYHOHM XpoMatorpadpuul ¢ UCIOIb30BAHUEM aMUHO-CUJTHKAreJIst
(10-30% EtOAc/rexcan) c MOJlyYeHHEM mpem-0y T (8)-6-(((R)-mpem-
OyTuncynbpuHIT)aMUHO)-4,6-nuruapocnupo| Hukionenrald|tnazon-5,4'-nunepunut|-1'-
xapOokcunata (185 mr, 63% BLIXON) B BHJIE TBEPIOTO BemecTsa. m/z (esi) M1 = 414 4.
IIpumep npomekyTOYHOro coeanHenusi AM

vy

S$=0

/

HN

N Cl
Boc—N | P

N

mpem-0ytua (R)-5-(((R)-mpem-0yTrncyabGMHNI )aMUHO )-3-XJ10p-5,7-

muruapocnupo| uuknonesTal blnupuauu-6.4'-nunepunui |- 1'-kapbokcunar

[00323] Cramus A: H,SOs (5,76 mn, 105,7 mMMonb) mo0aBisuid K MEPEeMELINBAEMOMY
pactBopy 3-0poM-5-xJ10pnuKONIUHOBOH KuchaoTel (5 r, 21,1 mmonb) B MeOH (50 mut) mpu O
°C, u nepemeruBanu npu 90 °C B TeueHue 4 yacoB. PeakInoHHYIO cMeCh OXJIaXaaau A0 25
°C, u MeOH ynapuBanu nocyxa. Ocratok HeurpanuzoBanu 2H. NaHCO; pactBopoMm wu
skctparupoBain  EtOAc. OObenuHeHHbIE CJIOM TPOMBIBAIM HACBHIIEHHBIM COJIEBBIM
pPacTBOPOM M KOHLIEHTPUPOBAIU MPHU MOHUKEHHOM JIABJICHUH C MOJyYeHHEeM METUJ 3-0poMm-
S-xnoprukosuHaTa (4,8 r, Beixon 91%) B BHe TBEpHOro Bemectsa. m/z (esi) M1 =252,0.

[00324] Cramust B: Harpust 6oprunpun (4,37 r, 115,7 mmonb) noOaBimsuin HEOONBIINMHU
nopuusiMu K oxyaxaeHHomy (0 °C) pactBopy metun 3-0pom-5S-xnopnukonuHara (4,8 r, 19,3
MMoJb) B MetaHonmu (70 mur) B TedeHue npumepHOo 30 MHMHYT. PeakIMOHHYIO CMeCh
nepemMelmBaid IPU KOMHATHOW TeMIepaType B TedeHue 16 dacos. PeaklMOHHYHO cmech
3aTeM pa30aBsUIM  HACBILEHHBIM COJEBbIM pacTtBopoM U MeOH ynapuBanmu mpu
noHmwxkeHHoM aasneHnH. Ocratok skctparupoanu EtOAc. OObpenuHEHHbIE OpraHUYECKHe
cion cymuian Hax Oe3BopHbIM NaySO,, GUIbTPOBANIM M BBIMAPUBAIM C HOJydeHHeM (3-

OpoM-5-xmopriupuaus-2-un)meradona (3,72 r, Beixon 88%) B BUAE NMOJYTBEPAOrO BELLECTBA.
p prip 5 , )i bit YTBEPI
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m/z (esi) M1 = 224,0.

[00325] Cragust C: MsCl (1,42 mn, 18,4 Mmmoub) nmobasiisimu o karisim 10 -15 °C pactBopy
(3-6pom-5-xnopnupunun-2-mn)meranona (3,72 r, 16,7 mmons) u TpudsTUiaamunHa (4,66 M,
33,4 mmonp) B IXM (50 mu). ITonydeHHO# B pe3yibTraTe CMECH JABAJIU NE€PEMELINBATHCS
IIPU TaKOH k€ TeMmIeparype B TeueHue 2 4acoB. PeakMOHHYHO CMeChb raCHWid BOAOH H
pasbaBmsuin  EtOAc, u ormensyim BomHbid ciod. OpraHuveckuil CIOW MPOMBIBAIN
HACBHIIEHHBIM COJIEBBIM PAcCTBOPOM, Cymiriin Hax Oe3BogHbiM Na,SO4, ¢uipTpoBaiu u
KOHIICHTPUPOBAJIM TpPH TOHIKEHHOM JaBJICHUHM C TIOJIYYEHHEM CBIPOTO MPOAYKTA.
HeouunmeHHpli NPOAYKT YHUCTHJIM C HCIOJB30BAHUEM CUJIMKAreJIeBOH KOJIOHOYHOU
xpomarorpadpuu (15-20% EtOAc/rekcan) ¢ mnonyderneM (3-Opom-S-xjaopnupunuH-2-
wi)MeTua MeTancyibponara (3,8 r, Bbixon 76%) B BHIE MONIYTBEPAOro BewecTsa. m/z (esl)
M™1=3020.

[00326] Ctapus D: n-BuLi (1,72 M pacteop B TI' ®@/T'ekcan, 6,1 mi, 10,5 Mmoinp) noGasisiu
no karsim k -70 °C pacteopy DIPA (1,69 mn, 11,8 mmons) ) B TI'® (10 mu). ITonyuerHoit B
pesyabraTe cMecH nasanu Harpersest 10 -40 °C B Teuenne 1 waca. Pacteop 1-(mpem-Oytun)
4->tin munepuaus-1,4-nukapookcunara (1,8 r, 6,9 mmonp) B TI'® (20 M) mobaBmsuim K
LDA npu -70 °C u nepemewmuanu npu -70 °C B TeueHue 1 yaca. 3aTeM no KaruissM pacTBOp
(3-Opom-5-xnoprniupuauH-2-un)MeTin Metancynbponara (2,52 r, 8,4 mmons) B TI'® (10 mu)
u cmech nepememuBanu npu -70 °C B teuenue | yaca. Peaxuuro racunu Bopoil. BoaHbiit
croii otnensii u skcrparuposanu EtOAc. OObennHeHHbIe OpraHuuecKue CJIOU MPOMbBIBAIIH
HACBILIEHHBIM COJIEBBIM PAacTBOPOM, Cymmin Haa Oe3BomHbM NaxSQs, ¢uasTpoBanu u
KOHIIEHTPUPOBAIU IpU IOHMKEHHOM JaBjieHuu. llosydeHHBI B pe3ysbTaTe OCTAaTOK
YUCTHJIM C HCIONb30BAHMEM CHUJIMKAreJieBOM KOJIOHOYHON xpomarorpaduu (30-40%
EtOAc/rexcan) ¢ mnonyuenuem |-(mpem-Oytun) 4-stun  4-((3-Opom-5-xnopnupunuH-2-
wi)Metun)nmunepuant -1,4-nukapOokcunara (2,35 r, Beixon 73%) B Bume cMoubl. m1/z (esi)
M™1=4629.

[00327] Ctamgust E: NaOH (1,95 mr, 48,8 MMoJib) 100aBIISUTN K TIEpEMENIMBAEMOMY PACTBOPY
1-(mpem-6yTun) 4-3TUn 4-((3-OpoM-5-xT0pIUPHANH-2-UIT)METHI ) IUNIepUanH- 1 ,4-
nukapbokcunara (4,5 r, 9,7 mmons) B MeOH (50 mu) u Bome (10 mum) mpu 25 °C u
nepememmBamn npu 65 °C B TeueHue 16 yacoB. Cmech KOHUEHTPHUPOBAIU AOCyXa H
HEOUMILEHHBIN MPOAYKT PacTBOPsUIH B BoAe U npombiBanu Et20. BonHblii muacT oTaensiy u
BoinepxuBanu npu pH 7-6 2a. HCl. Coenunenne skcrparuposann EtOAc. Oprannueckuit
CJIOM OTHEINSIM, MPOMBIBAJM HACHIIEHHBIM COJIEBBIM PACTBOPOM, CYLIWJIN Haja O€3BOIHBIM

Na,SOy4, GunpTpoBaM ¥ KOHIEHTPUPOBAIH MPHU MOHMKEHHOM JIABJIEHUH C TOJy4YeHHeM 4-
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((3-6pom-5-xnopnupunuH-2-win)MeTwin)- 1 -(mpem-0y TokCuKapOOHNIT ) TUIePUIUH-4-
kapOGOHOBOI KUCTOTHI (4,1 T, BBIXOT 97%) B BHIe TBEPIOTO BemecTsa. n/z (esi) M1 = 4353,
[00328] Cramus F: NaH (60% nucnepcuss B MuHepajbHOM Macie, 456 wmr, 11,4 MMmorb)
nobasmsn mopumsmMu 10 -15 °C pactBopy  4-((3-Opom-5-xnopnupuanH-2-1i)MeTH)- 1 -
(mpem-0yTokcukapOoHu ) munepuanH-4-kapOoHoBoi kucnotsl (4,1 r, 9,5 mmons) B TT'® (23
mi1) B atMocepe N». ITocne nepemernnBanus B TeueHre 15 MUHYT NPy JaHHOH TeMIepaTtype
cmech oxyaknaau 1o -60 °C. n-BuLi (1,72 M pacTtBop B rekcane, 7,66 mu, 13,2 MMOJIb) IO
KarusiM A00aBJISUIM K CMECH, MepeMelIMBA B TedeHue 30 MHUHYT M 3aTe€M TeMIieparypa
nogHuMaiack 10 -20 °C B TeueHue 30 mMuHyT. PeakuMOHHYIO CMech racuiud BOAOH U
skcrparupoBamn  EtOAc. Opranuueckuil CJIOH NPOMBIBAIM  HACHIEHHBIM  COJIEBBIM
pactBopoM, cyurmun Han Oe3BogHbIM NapySOi, (UIBTPOBATM M KOHLEHTPUPOBAIH IPU
MOHMKEHHOM JIaBJICHUH C TIOJYYEHUEM CBIPOTO MPOAYyKTa. HeounimeHHbIH TPOAYKT YHCTHIIH
C WCIMOJIb30BAHHEM CHJIMKarejeBoi konoHouHOUW xpomatorpadum (30% EtOAc/rexcan) ¢
NOJIy4eHHuEM mpem-0yTun  3-XJop-5-0kco-5,7-guruapocnupo| uukiaonexra b nupuann-6,4'-
nunepunuH]-1'-kapbokcunara (1,1 r, Berxon 34%) B BHIE NMOMYTBEPAOrO BeLIeCTBA. 11/Z (€S1)
M'1=3373.
[00329] Cramua G: Twurana(IV) stokcun (4,11 wmn, 19,6 mmonb) pobaBmsud K
NEePEMEIINBAEMOMY pacTBopy mpem-0yTun 3-x710p-5-0KC0-5,7-
auruapocnupo| uukinonental b nupuaun-6,4'-nunepuautd]-1'-kapbokcmmara (1,1 1, 3.3
MMOJIb) M mepemewmuBanu B TeueHue S5 MuH npu 95 °C. (R)-(+)-2-Merunmnponas-2-
cyabpunamua (1,18 r, 9,8 mMmonab) nobasnsiu u nepemelnBany npu 95 °C B TeyeHue 5
yacoB. CMecH aBajii OCTBITh MPU KOMHATHON TeMmrieparype u paszdasisuiu EtOAcC u Bomoii.
IlonyueHHY0 CMeChb MHTEHCHUBHO IMEpEMELIMBAald B TEUEHHUE 15 MUHYT IpU KOMHATHOMU
Temneparype u 3areM (rubTpoBanu yepes cioii Celite®. @unbrpar skctparuposainn EtOAc
U TPOMBIBAIM COJIEBBIM HACBIIIEHHbIM pacTBopoM. OpraHudeckyro a3y CyLIMIH Hax
6e3BogHbiM NaySO4 M KOHLEHTPHPOBAIM TPU IMOHWKEHHOM JAaBJICHUU C MOJYYCHUEM
HEOYHIICHHOTO TpoxykTa. HeouuIneHHBIH MPOAYKT YHCTWJIM C  HCHOJb30BAHUEM
CHITMKareneBol KoJoHO4HOH xpomatorpaduu (30% EtOAc/rekcan) ¢ monyueHHeM mpent-
OyTun (R, 2)-5-((mpem-0yTuncy nbGUHUI)UMHHO)-3 -XJI0p-5, 7-
auruapocrupo| uukionenTa b mupuann-6,4'-nunepunnt]-1'-kapbokcunara (911 wr, 63%
BLIXOI) B BHJIE MOJTYTBEPIOrO BemecTsa. m/z (esi) M1 = 440,2.
[00330] Cramus H: Harpus Ooprugpun (391 wmr, 10,3 wmmonp) nobaBnsanm K
nepeMeInuBaeMoMy pacTBopy mpem-0ytun (R, Z)-5-((mpem-0ytuncynbGUHUI)UMHHO)-3 -
XJop-5,7-nuruapocnupo| uukiionenra| b jnupuann-6,4'-nunepuans|-1'-kapbokcunara (910
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mr, 2,1 mmons) B MeOH (28,0 mi) mpu O °C u nepememuBaiyd B TEUYEHHE 3 HacOB.
PeakiioHHO# cMecu maBajiii HAarpeThCsl 10 KOMHATHOM TeMIepaTyphl, MEIJIEHHO JT00aBIIsLIN
BOnHBIH HacbhimeHHbI pactBop NH4Cl st Toro, uroObl moracuth H30BITOK HaTpPUs
6oprunpun, u MeOH ucnapsiiu. Ocrarok pasdasisin EtOAc u Bopoii. Opranudeckue ciou
oranemsui. OObeAMHEHHbIE OpPTraHMYECKHE CJOM IPOMBIBAIN HACHIEHHBIM COJIEBBIM
pacTBopoM, cymmiu Han Oe3BogHbIM Na;SO,, (UIbTPOBaNM W KOHIEHTPUPOBAIH IPU
TIOHMKEHHOM JaBJICHUU C MOJIyY€HHEM HEOUMIIEHHOro mpoaykra. HeouuineHHbIH npoayKT
YHCTHJIM MyTE€M OYHCTKH C MUCHOJb30BaHMEM mpenapatuBHoil BOXX ¢ Hopmanbhoi dazoi
(Chiralpak IG (21,0 x 250 mm), 5 MkMm, rekcan/staHoi: 85/15) ¢ monyuenuem mpem-OyTun
(R)-5-(((R))-mpem-0yTuncynbHUHUI)aMHHO)-3-XJI0p-5,7-

auruapocrupo| uukionenTal b mupuann-6,4'-nunepunnt]-1'-kapbokcunara (580 wmr, 50%
BEIXON) (m/z (esi) M'1 = 442,1) B BUzE TBEPIOTO BEIIECTBA.
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mpem-oytua ($)-5-(((R)-mpem-0yTuicyandUHII)aMUHO )-3-XJ10p-5.7-

nurunpocnupo|uukionenral b lnupuanu-6.4'-nunepunut]-1'-kapOokcunat

[00331] mpem-byTun (8)-5-((R)-mpem-0yTrncy nbHUHIIT)aMUHO)-3-XJI0p-5,7-
auruapocnupo|uukionenTa| b mupuann-6,4'-nunepunnt]-1'-kapbokcunar  monydanid B
cooTtBeTcTBUH C [IprMepoM mpoMexyTouHOro coenuHeHus: AM, BbIIeNeHUs BellecTBa Ha
Cragun G M YUCTWIM TyTEM OYUCTKHU C HCHOJb30BaHHEeM mpenapatuBHoi BOXX ¢
HopMasibHOH (azoit (Chiralpak IG (21,0 x 250 mm), 5 mkM, rekcan/staHon: 85/15) ¢
MOJIyYEHHEM YHCTOTO BEINECTBA B BUAE JIUMKOro TBepAoro BemectBa (117 mr, Bexon 11%,
m/z (esi) M1 = 442.2).
IIpumep npomizkHoi cnosykun AO
IIpumep npomexxyTouHoro coeqnnenusit AQ

-\

S=0
N p

mpem-0ytua (5)-1-(((R)-mpem-0ytuincynsdunani)amMmubo)-1.3-nuruapocnupo|unanes-2.4°-
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nunepuand]-1’-kapookcunar-1-d

[00332] Cranus A: NaH (60% B munepansHoMm macne) (2,72 r, 68,08 Mmoinb) no0aBisin K
nepeMennBaeMoMy pacteopy 2,3-auruapo-1H-unnen-1-ona (3,0 r, 22, 69 mmons) B [IMD
(60 M) mpu 0 °C. PeakuunoHHyo cMmech nepemeuinsanu B Tedenue 30 muH npu 5 °C. N-
Oen3mn-2-xaop-N-(2-xnopatun)atan-1-amuna  rugpoxmopun (5,76 1, 24,96  mmounb)
n00aBysIM MOPIMAMU U cMech mepemernnBainu pu 60 °C B Teuenune 16 yacos. Peakumio
racHJId HACBIIIEHHBIM COJIEBBIM pacTBOpPOM, 3kcTparupoBaiu EtOAc. Opranudeckue ciou
OOBEIUHSIN U TPOMBIBAIA HM30BITKOM BOZIBI C TOCIEAYIOLIEH MPOMBIBKON HACHIIEHHBIM
COJIEBBIM pacTBOpoM, cymwid Hax Oe3BogHbiM  Na,SO; M KOHLEHTPUPOBAIH TIPU
MOHMKEHHOM JAaBjieHud. OCTaTOK YHUCTUIIM C MCIIOJIb30BAHUEM CHJIMKArejaeBoN KOJOHOYHOU
xpomarorpadpuu (35-40% EtOAc/rekcan) ¢ mnonyuenuem 1'-Oenzuncnmpo[unHneH-2,4'-
nunepuaun]-1(3H)-ona (2,7 r, Bbixon 41%) B Bune Macna. m/z (esi) M'1 = 292.5.

[00333] Cramus B: 1-Xnopermnxnopdpopmuar (3,07 wmn, 28,44 mmonb) mobOaBisuid K
nepemerBaeMoMy pactBopy 1'-Oensmncniupo[unneH-2,4'-nunepunun]-1(3H)-ona (2,76 T,
9,48 mmonb) B JIXD (45 M) u KUmATHIM ¢ 0OpaTHBIM XOJOAMJIBHUKOM B TeueHue 1 Jaca.
JAXD ucnapsuin nocyxa u 100aBisi MeTaHo (45 mut). PeakimoHHYI0 CMeCh KHITATHIIN C
OOpaTHBIM XOJOAMJIBPHHKOM B TEUYEHHUE OMOJHUTENBHOrO Yaca. PeaklIMOHHYIO CMecCh
UCHapsUTl  JoCyXa C mosyueHueM croupo|[unneH-2,4'-nmunepuaun]-1(3H)-ona (1,91 r,
HEOUMINEHHbIH MPOYKT) B BUIE TOTYTBEPIOTO BemtecTsa. m/z (esi) M'1 = 2023

[00334] Ctamus C: Tpustunamus (5,28 mi, 37,95 MMoJb) 100aBISUTH K MEPEMEIIHBACMOMY
pactBopy crniupo[unneH-2,4'-nunepuaus]-1(3H)-ona (1,91 r, 9,49 mmone) B AXM (45 mi), ¢
nocienyroimum qodasiaeHueM boc-anruapuna (3,27 mi, 14,23 MMosb). PeakinoHHyO cMech
nepeMeInuBaid NP KOMHATHOW TeMmepaType B TedeHue | daca. PeakUIMOHHYK cMech
KOHLICHTPUPOBAIM M TIOJYYEHHBI B pE3yJIbTaTeé OCTATOK YHCTHWJIM C HCIOJb30BAHUEM
CHIIMKareneBol KosoHouHou xpomatorpadun (15-17% EtOAC/rekcan) ¢ mnonydeHuem
mpem-0yTun 1-okco-1,3-gurunpocnupo[unaen-2,4'-nunepunut|-1'-kapbokcunara (1,47 r,
52% BBIXOJ 32 2 CTajHH) B BHJIE TBEPAOro BemecTsa. m/z (esi) M'1 = LCMS: 302,1.

[00335] Cranust D: Turana(IV) stokcua (2,29 mu, 10,93 mmonb) u (R)-(+)-2-meTmn-2-
nponancyiabpuaamun (662,40 mr, 5,46 MMOJb) HOOABISAIN K MEPEMEIINBAEMOMY PacTBOPY
mpem-6yTun 1-okco-1,3-nurunpocnupo|uHneH-2,4'-nunepuaut|-1'-kapbokcunara (823 wr,
2,73 mmonb) B TI'® (5 mun) u HarpeBanu peakuoHHyI0 cmech npu 90 °C B Teuenne 12 vacos.
PeakunoHHy0 cMeCh OXJaXIajdd 10 KOMHATHOW TeMIepaTypbl W pa3daBisiid BOAOH H
skcrparuposanu EtOAc. OObennHeHHble opraHuyeckue (hasbl MPOMBIBATIH HACBIIIEHHBIM

COJeBbIM pacTBopoM, cywmunaun Hag NaSOs; M KOHUEHTpUPOBAIM C  IOJIy4YEHHUEM
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HEOUMIIEHHOro npoaykra. HeouumieHHbI NPOAYKT CMELIMBAJIA C APYTOW MapTUEH WU
mpem-0yTtun 1-okco-1,3-muruapocnupo[unnen-2,4'-nunepuan]-1'-kapbokcunara (200 mr)
U YNCTWIM C WCIOJb30BAHHEM CHJIMKAreJIeBOW KOJOHOYHON Xpomarorpadum (20-25%).
EtOAC/rexcan) ¢ monyuenuem mpem-0ytun (R, E)-1-((mpem-0yTuncynb(GpuHUI)MIMIUHO)-6-
xjop-1,3-qurunpocnupo[unneH-2,4'-nunepunnt |- 1'-kapbokcunara (545 wmr, 42%, BbIXORN).
m/z (esi) M1 = 405,0.

[00336] Cramus E: NaBD, (46,62 wmr, 1,11 mMonb) mo0aBisuid K MEPEMELIHBAEMOMY
pacTBopy mpem-0y T (R, E)-1-((mpem-6yTuncyabpuHuia)uMuHO)-6-x110p- 1,3 -
nuruapocnupo[unaen-2,4'-nunepunut]-1'-kapbokcunara (300 mr, 0,74 mmoinn) B TI'® (12
mut) ripu -50 °C, u Temneparype IaBajiu MOAHATHCSA 10 KOMHATHOW TEMITEPATyphl B TEUCHUE
16 gacoB. Peakuuro racunm HaceimeHHbM pacTBopoM NH,Cl u skcrparuposamu EtOAc.
Opraangeckuii CI0H MPOMBIBAJIM HACBILIEHHBIM COJIEBBIM PACTBOPOM, Cymmian Hax Na,SO4 u
KOHIeHTpupoBaiu. Heounmennslit nponykt yuctuwim ¢ ucrnonszoBanneM SFC [Chiralpak IG
(250 x 21 mm) 5 mkm, 25 r/mun. [ToneuxHas dasza: 60% CO; + 40% meranon. ABPR: 100
O6ap. COop mepBoro mnmka smoupoBaHus pasan mpem-oytun  (S)-1-(((R)-mpem-
OyTuncynbduanI)aMuHO)- 1,3 -nuruapocnupo| neaeH-2,4'-munepuauH|- 1'-xapookcumnar-1-d
(152 mr, BBIXON 51%). m/z (esi) M1 = 408 4.

IIpumep npomekyToYHOro coeanHenusi AP

-

S=0
N p

mpem-oytua (R)-1-(((R)-mpem-oytuncyapduamn)amuno)-1.3-nuruapocnupo| unnes-2.4'-

nunepunnt]-1'-kapboxcunar-1-d

[00337] mpem-bytun (R)-1-((R)-mpem-0yTuncynbpuHmI)aMuHO)- 1,3 -
nuruapocnupo|[unaen-2,4'-nunepunut]-1'-kapbokcunar-1-d monydanum B COOTBETCTBUU C
NPUMEPOM TMPOMEKYTOYHOTrO coenuHeHns AQ, coOupas BTOPOH MUK SJFOUPOBAHHS Ha
cranuu D (34 mr, Bexon 11%) m/z (esi) M'1 = 408 4.

IIpumep npomekyToUHOro coeqnHenust AQ
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S=0o
N

mpem-oytun (R)-1-((R)-mpem-6yvTuacyabduamni)aMubo)-1-metun-1.3-

muruapocrupolunnen-2.4'-nunepuann]-1'-xkapbokcunat

[00338] MeMgBr (3M B sdupe) (0,4 mi, 1,23 MMOIb) nOOABIIIN K MEPEMEIINBAEMOMY
pacTBopy mpem-0y T (R, 2)-1-((mpem-0yTuncyab(puHII ) UIMUHO)- 1,3 -
auruapocnupo[unaen-2,4'-nunepunut]-1'-kapbokcunara (100 mr, 0,247 mmons) B TT'® (0,5
i) npu 0 °C u mepeMeImuBaiy NMPH TaKOW TEMIeparype B TeueHHe 3 4acoB. Peakiuro
racuyi HaceimeHHbM pactBopoMm NH4Cl u skcrparupoBamu EtOAc. Opranudeckue ciou
O0BEUHSIIN, TPOMBIBAIIM HACBILIICHHBIM COJIEBBIM PACTBOPOM, CYIIMJIM Haja Oe3BOIHBIM
Na,S0,, punpTpoBamy ¥ KOHLUEHTPUPOBAIN NPU MOHWKEHHOM JaBJieHWH. HeounineHHbIH
NPOAYKT  CMeELIMBaIU C  Opyro  maptHed  mpem-OyThi (R, Z2)-1-((mpem-
OyTuncynbpuEIT)UMUHO)-1,3-nurnapocnupo| uHaeH-2,4'-unepuauH|-1'-kapOokcunara (120
MT') U YHCTWJIM TyTEM OYMUCTKU C MCIOJb30BaHUEM mpenapatuBHoi BOXXX ¢ HOopmambHOI
¢aszoii (Chiralpak IG (21,0 x 250 mm), 5 mxM, rekcan/EtOH/iPrNH, 80/20/0,1, 1,0 mi/mun).
COop BTOpOro NMUKa 3IOUPOBAHUS TaBaJ JIMIKOE TBepaoe BewecTBo (76 mr, 33% BbIxon).
m/z (esi)y M1 =421 4.

IIpumep npomexyTouHoro coenuHennst AR

S=p

N

mpem-0oytua (5)-1-((R)-mpem-0ytuiicynpdunmi)amMmuno)-1-metui-1.3-

muruapocrupolunnes-2.4'-nunepuant]-1'-kapdokcunar

[00339] mpem-byTun ()-1-(((R)-mpem-6yruncyappuann)aMuHO)- 1 -meTun-1,3 -
auruapocrupo[unaen-2,4'-nunepunut]-1'-kapbokcunar moJdy4aad B COOTBETCTBHH  C
IPUMEPOM TMPOMEKYTOUHOTO coequHeHuss AQ, coOupasi mepBblil MUK 3JIIOUPOBAHUS. 11/z(esl)
M'1=4214.

IIpumep NpoMe;KyTOYHOIO coeHeHusI AS
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S=0

HN

-

Cl

mpem-6oyti (S)-1-(((R)-mpem-0yTricynsOUHII)aMUHO )-5-xJ10p-1.3-auruapocnupo| uenes-

2 4'-nmunepunuul-1'-kapbokcunar

[00340] Cragust A: NaH (60% nucnepcusi B MuHepaipHoM Macie, S00 mr, 12,05 mmodb)
n00aBJISIIHN K TIEPEMELIBAEMOMY PACTBOPY S-xyop-2,3-auruapo-1H-unnen-1-ona (1 r, 6, 0,2
MMoJib) B JIM® (10 mut) mpu O °C u nepemeniBanu B TeueHue 30 MuHYT. N-OeH3MII-2-XJI0D-
N-(2-xnopatun)atan-1-amuna rugpoxyopun (1,5 r, 6,63 MMoJb) 100aBISUTH K PEAKIIHOHHOM
cmecu npu O °C. PeakIlMOHHYKO CMeCh MepeMelIMBalUd MPU KOMHATHOW TeMIlepaType B
TeueHne 16 4acoB. PeakIMoHHYKO CcMechb Tracwid BOAOM U 3kcTparupoBainu EtOAc.
Opranndecknii ClIOH KOHLEHTPUPOBAIM JIOCYXa, M HEOUWINEHHBIH MPOAYKT YHCTUIUA C
UCTIOJIb30BAHUEM CUJIHKAresieBoi KoysioHouHOW xpomarorpaduu (30% EtOAc/rekcan) c
nonyueHuem 1'-Oensmn-5-xnopcnupo[unnen-2,4'-nunepunns]-1(3H)-oma (300 wmr, 15%
BLIXONI) B BHJIE TBEPIOTO BermecTsa. n/z (esi) M'1 = 325.8.

[00341] Cragus B: Xnopermnxmoppopmuar (270 wmr, 1,84 mmonb) nolaBmsanm K
nepeMennBaeMoMy pacteopy 1'-Oen3mi-S-xiopcnupo[unnen-2,4'-nmunepunut]-1(3H)-oHa
(300 mr, 0 ,92 mmonp) B IXD (10 mu) mpu O °C u nepemernBanu B TedeHue 10 MUHYT.
Peakimonnyro cmech nepememuBanu npu 80 °C B TeueHue 1 yaca. PeakimoHHyo cmech
KOHLIEHTpUpoBaIu aocyxa. Heounmennsiit npoaykt pactsopsian B MeOH (10 mu) u cHoBa
nepeMernnBaiu B TedeHre 75 °C B TeueHME NOMOJHHUTENbHOrO 4aca. PeakimoHHyI0 cMech
KOHLIEHTPUPOBAJIA TPHU TMOHWKEHHOM JaBJIEHUU C MOJy4eHHeM S-xjopcrnupo[unaeH-2,4'-
nunepunuH]|-1(3H)-ona B Buae JuUmKOro TBepaoro BemectBa (250 wmr), KoTopoe
HETIOCPEACTBEHHO UCIOIB30BAIN Ha CIEAYIOIIEH CTaiuu 0e3 AONOJHUTEIbHOW OYUCTKHU. 1/Z
(esi) M1 =236,1.

[00342] Ctranus C: Tpustmnamun (0,3 mut, 2,13 MMoib) n100aBisIN K MEPEMEITHBAEMOMY
pactBopy S-xnopcrupo|unaen-2,4'-nunepunut]-1(3H)-ona (250 mr,1,06 mmone) B JIXM (10
i) nipu 0 °C. Boc-aarunpun (0,5 mu, 2,13 mmone) noGasnsiam k pactsopy npu 0 °C, u
PEaKLMOHHYK) CMECh MEepEeMEIINBAIN NMPU KOMHATHOM TeMmmepaTrype B TedeHue 16 4acos.
PeakunoHHYI0 CMeCh KOHLIEHTPUPOBAJIM NPU TOHWKEHHOM JaBJICHWM W YHUCTHIH C
WCTIOJIb30BAHUEM CUJIHKArejieBoi KkosoHouHOW xpomarorpaduu (10% EtOAc/rekcan) c

nojyueHuem mpem-0oytun  S5-xjop-1-okco-1,3-gurunpocnupo[unaen-2,4'-nunepunuH]-1'-
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xap6okcunata (130 mr, 30% BbIXOA, 2 CTaAUM) B BUAE TBEPIOTO BemecTsa. m/z (esi) M1 =
335,3.
[00343] Cragus D:  mpem-bytun  5-xnop-l-okco-1,3-gurugpocnupo[unnaes-2,4'-
nunepuauH]-1'-kapbokcunar (700 wmr, 2,09 wmmomp) u  (R)-(+)-2-merunnponas-2-
cyabdpuramun (760,0 mr, 6,26 mmosnb) nodasisiiu B HarpeTsii (100 °C) tutana (IV) sTokcun
(1,43 1, 6,26 mmounb) u nepemeuBanu npu 100 °C B teyenue 16 udacoB. PeakunoHHyIO
cmech BpuMBaIM B EtOAc u HacblmeHHBIN cosieBod pactBop. Cmech mepeMernuBalyd B
TedeHue 15 MUHYT, U OTBEPIKICHHOE TBEPAOE BELIECTBO OTHUIBTPOBbIBAIN. JKUIKYIO 4acTh
ortaensii. OpraHUYECKUi CJIOW MPOMBIBAJIHM HACHIIEHHBIM COJIEBBIM PACTBOPOM, CYIIFIIA
Hax Oe3BomHBIM NaxSO4 ¥ KOHLIEHTPUPOBAIU MPHU MOHWKEHHOM JAaBlieHHU. 11oydeHHbIH B
pe3yabpTaTeé OCTaTOK YWUCTHJIH C  HCIOJb30BAHHWEM  CHJIMKAreJeBOH  KOJOHOYHOH
xpomarorpapuu (1% MeOH/AXM) c¢ mnonydenueM mpem-0ytun (R, E)-1-((mpem-
OyTrncynbGpuHIIT)UMUHO)-5-x510p- 1,3 -quruapocnupo[unaen-2,4'-nunepuanx]-1'-
xapOokcunata (600 mr, Bbixon 41%) B BUze TBepHOro BemecTsa. n/z (esi) M'1 =439,2.
[00344] Cramms E: Harpus OGoprumpun (217 wmr, 5,70 Mmonp) noOaBisuin K JIEIsSHO
XOJNIOOHOMY pacTBopy mpem-0ytun (R, E)-1-((mpem-0yTuncyabhuHII)IMHHO)-S5-x10p-1,3-
auruapo-cnupo| uHaeH-2,4'-munepunnH|-1'-kapbokcunara (500 mr, 1,14 mmons) B MeOH
(15 M) 1 mepeMerMBany NP KOMHATHOM Temreparype B TeueHue 4 4acoB. PeakmoHHYIO
CMeCh racwmiiu JieastHol Bomoi u skcrparuposain EtOAc. OObennHEHHbIE OpraHHYECKHe
ciou cymmy Hag 6e3BoaHbM Na; SOy, GUIBTPOBAIN M KOHIEHTPUPOBAIN TPH MOHWKEHHOM
nasneHny. [lonydeHHbl B pe3ynbTaTe OCTATOK YHCTHIIM C UCIOJNIb30BAHUEM CHIIMKAreaeBoi
kojioHouHOM xpomarorpaduu (30% EtOAc/rekcan) ¢ nmonydennem mpem-0ytun (S)-1-(((R)-
mpem-0yTUNCYIb(pUHIIT)aMUHO)-5-x710p- 1, 3-nuruapocnupo[unaen-2,4'-nunepuaut|-1'-
kapOokcmnara (195 mr, Beixoa 39%) (m/z (esi) M1 = 439,2) B Buze TBEpAOTO BEIECTBA.
IIpumep npome:kyTouHOro coennHenusi AT

-\

S=0
HN

Cl

mpem-0ytua (R)-1-(((R)-mpem-0ytrncyapGUHWI)aMUHO )-5-xy10p-1.3-

muruapocrupo|unnes-2.4'-nunepuand]-1'-xkapbokcunart

[00345] mpem-byTun (R)-1-(((R)-mpem-OyTuncynppuanI)aMuHO)-5-x10p-1,3-

auruapocnupo[unaeH-2,4' munepuant]-1'-kapOokcunar  monydaiu — COOTBETCTBEHHO K
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NPUMEPY TPOMEXYTOUHOTrO coequHeHnuss AS, cobupast BTopoi nmuk smounposanust Ha Ctaguu
E B Buze TBeporo BemecTsa (255 mr, 23% Beixon) (m/z (esi) M'1 = 441,4).

IIpumep npomexyTouHoro coeqnuHenuss AU

-

S=0
HN

Boc—N

o]

mpem-oytun-(5)-1-(((R)-mpem-6ytuncynsduanin)amuno)-4-xjop-1.3-

muruapocrupo|unnes-2.4'-nunepuant]-1'-xkapdokcunat

[00346] Cramust A: NaH (60% nucnepcuss B MuHepaibHoM Mmacie, 2,16 r, 90,0 mMmoub)
n00aBJISIN OPLHUSMH K TIEpEMEIINBAEMOMY PacTBOpy 4-xyop-2,3-nurunpo-1H-unnen-1-ona
(5,0 1, 30,0 mmonp) B JIM®P (10 mi1) B JIEASTHOM XOJIOMHOM COCTOSTHHHM U NIEPEMEIINBAIN B
teueHne 30 wmuHYT.  N-OeH3mn-2-xynop-N-(2-X10p3THN)3TaH-1-aMUHA — THAPOXJIOPUA
n00aBIISIIN MEJIEHHO K PEAKIIMOHHONW CMECH U MePEeMEIINBAIIN ITPH KOMHATHOM TeMIreparype
B TeueHue 16 yacos. Peakinro racuiiyu BOAO# 1 opraHudecKuii ciioit skcrparuposain EtOAc.
OObennHEeHHbIE OPraHUYECKUE CJIOU MPOMBIBAJIM XOJOJHON BOJON U HACHIIIEHHBIM COJIEBBIM
pactBopoM, cymmid Hax Oe3BogHbiM NaSO; u  ¢unbrpoBamu. OpraHuyeckuil cioi
yneryunBanu paocyxa. IlomyueHHBI B pe3yjbTaTe OCTATOK UUCTHJIM C HCIIOJIb30BAaHHEM
cuirKareneBol konoHouHow xpomartorpaduu (10% EtOAc/rekcan), mony4ast 1'-6ensnn-4-
xjopcrupo[unaeH-2,4'-nunepunut]-1(3H)-on (2,9 r, 30% BbIXOA) B BUIE CMOJbL m/z (€si)
M'1=326.0.

[00347] Cragus B: Xnopermmxnopdpopmuar (2,78 mu, 25,84 mmonb) nobaBisuid K
nepeMenBaeMoMy pacteopy 1'-Oensmi-4-xiopcnupo[unnen-2,4'-nunepunut]-1(3H)-oHa
(2,8 1, 8,61 mmonp) B JAXD (10 mMi) M peakUMOHHYIO CMECh KHUIISITHJIM C OOpaTHBbIM
XOJIOAWJIBHUKOM B TeueHHe 2 4acoB. PacTBOpUTENb BBIMAPHBAIN JOCYXa M PEAKIIHOHHYIO
cmech pactBopsuit B MeOH (5 mu) u mononautensHo HarpeBanu npu 80 °C B Teuenue 1
yaca. PeakiMOHHYI0 CMeCh HCTIApsIIN AOCYXa, TOJy4as HEOYHIIECHHbIH MPONYKT peakiuu 4-

HEOYHUIIEHHbBIN

2

xjopcrupo[unaeH-2,4'-nmunepunut]-1(3H)-ona  rugpoxaopun (3,2 T
NPOAYKT), KOTOPBIA HCIIONB30BAIN HA Clenyromeil cranuu 0e3 MOMOJIHUTENbHOW OYHCTKH.
m/z (esi) M 1=235,7.

[00348] Cragust C: HeouunmnenHslfi npoaykT 4-xmnopcnupo[unaen-2,4'-nunepunut]-1(3H)-

oHa ruapoxyopun (3,2 r, 11,76 mmonp) pactBopsnu B XM (5 M) B J€ASHO XOJOAHBIX
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YCIIOBHSAX, U MO KaruisiM A00aBisiim TpusTUiIaMuH (6,68 mi, 47,83 mmons). Boc-anrunpun
(2,63 M, 11,47 Mmmonb) 100aBIISUTH B PEAKIIMOHHYIO CMECh U MIPOAOJIKAIN ITEPEMELINBAHUE B
TeyeHue 16 4 mpu koMHaTHOH Temmeparype. K peaxkiuoHHON cMecu n00aBisuid BOAY U
skcTparupoBamn JIXM. OObequHEHHBbIE OpPraHUYECKHE CJIOM NPOMBIBATH HACHILIEHHBIM
COJIEBBIM pPAcTBOPOM, CywImin Haj Oe3BogHbIM NapSOi;, (GUIbTpPOBaIM W HCHAPSUIU TIPH
MOHMKEHHOM  JIaBJIGHUH, T[I0Jydas HEOYUINEHHBbIH MPOAYKT, KOTOPbIM UHUCTHIH C
UCTIONIb30BAHUEM CHJIMKAreiaeBoil KosoHouHoit xpomarorpadum (5% EtOAc/rekcan),
nojydast mpem-0ytun 1-okco-1,3-muruapocnupo[unaen-2,4'-nunepunn|-1'-kapookcunar
(1,6 T, 50% BBIXOZ, 2 CTAZANHK) B BUIE TBEPAOTO BemtecTsa. m/z (esi) M 1= 336,2.

[00349] Cramusa D: R-(+)-2-Meruwnmnponan-2-cyasponamun (705 wmr, 5,82 Mmoub)
nobaBisii K pactBopy  mpem-Oytun  4-xyop-1-okco-1,3-nuruapocnupo[uHaeH-2,4'-
nunepunuH|-1'-kapbokcunara (1,5 r, 4,47 mmonb) no nHarperoro (100 °C) turtana (IV)
sTokcuaa (4,0 mit, 19,08 MMoub), 1 MONTy4EHHYIO B pe3yJbrare cMech HarpeBanu mpu 100 °C
B TeueHue 16 gacos. Peakimonnyto cmech nepemermmbanu ¢ EtOAc (15 mun) u H,O (15 mon) B
tedeHne 20 MuHyT u QuibTpoBanu yepes cioi Celite®. Opranuueckuil Cloi OTAENSIA U
BOZIHYIO 4acTh 3kcTparupoBanu EtOAc. O0benuHeHHbIE OpraHNYeCKHe CIION UCTIAPSUIA TIPU
NOHMKEHHOM JaBJIEHUH, W HEOYMIIEHHBIH MPOAYKT PEaKLUU YUCTHIIN C HUCHOJIb30BAHUEM
CHIIMKareneBol KoMoHOUHOW xpomatorpadun (20% EtOAc/rexcan) ¢ momyueHueMm mpent-
OyTun (S, £)-1-((mpem-0ytuncynbpuHUI)UMHUHO)-4-x510p- 1,3 -auruapocnupo[ uaaex-2,4'-
nunepuanH]-1'-kapbokcunara (870 mr, 44% BbIXON) B BHAE TBEPIOrO BeruecTna. n/z (esi)
M'1=14383.

[00350] Cramust E: Harpusi Goprumpun (368 wmr, 9,7 MMojb) A00aBIsIA MOPLUSIMUA K
nepemMernuBaeMomMy pacteopy mpem-oytun (S,F)-1-((mpem-0ytuncynbHUHUIT)UMHHO)-4-
xjop-1,3-gurunpocnupo[unaen-2,4'-nunepunut]-1'-kapdokcunara (850 mr, 1,94 mMmonb) B
MeOH (5 mi) npu 0 °C 1 nepemMenInBagIy MpU KOMHATHOH TeMrepaType B TeYeHHe 4 4acos.
PeakunonHy10 cMech BBITAPUBAIIN A0CYXa U 10OABISUIM BOAY B PEAKLMOHHYIO cMech. CMech
skcrparupoann EtOAc. OObenuHeHHbIE OpPraHMYeCKHe CJIOW IMPOMBIBAJIHM HACBIIIEHHBIM
COJIEBBIM PACTBOPOM, CymImiu Han 0e3BogHbIM NaySO,, GUIBTpOBANIN U KOHLIEHTPUPOBAIN
NpU TIOHWKEHHOM JaBiieHUH. llomy4deHHbId B  pe3yjbrare OCTaTOK YHCTWIA €
ucnonb3oBaHueM xupanpHoi mpenaparusHoii BOXKX (Chiralpak IC 4,6 x 250 MM, Smkwm,
JAXM/EtOH/iPrNH2 50/50/0,1, 1,0 mn/mun), nony4ass mpem-0ytun (S)-1-(((R)-mpem-
OyTuncynbhuaIT)aMuHO)-4-x710p-1,3-auruapocnupo[ uaaen-2,4'-nunepuaut|-1'-
xap6okcumar, (231 mr, 27% Beixom, m/z (esi) M'1 = 441,2) B Buje JUIKOTO TBEPIOrO

BELIECTBA.
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IIpumep nNpoMe:KyTOYHOro coeAHeHus1t AV
S=0
NH
Boc—N

Cl

mpem-oytui-(R)-1-(((R)-mpem-oyruncynbhuann)amMuao)-4-xuaop-1.3-

muruapocrupo|unnes-2.4'-nunepuann]-1'-kapbokcunar

[00351] mpem-bytuin-(R)-1-(((R)-mpem-0ytuncynbhuHmn)aMuHo )-4-xyop-1,3-
auruapocnupo[unaen-2,4'-nunepunut]-1'-kapbokcunaT mojy4aa B COOTBETCTBHH  C
NPUMEPOM TPOMEKYTOYHOTro coenuHeHns AU, coOupast BTOPOH MUK 3JFOUPOBAHHS Ha
cranuu E B BUne numkoro Teepaoro semectsa (295 mr, 34% seixoxn) (m/z (esi) M 1=441,2).

IIpumep npoMe:kyTOYHOro coeAnHeHUust AW

HCI HyN
CN

HN
HCI

1-amuuo-1_3-gurunpocoupolunnes-2.4'-nunepunud|-5-kapOOHUTPUIIA AUTHAPOXJIODUI

00352] Cramus A: NaH (60% ot maccer B mapadune) (3,61 r, 90,36 MMoub) no0aBsuiu K
P

nepeMeIInBaeMOMY pacTBoOpy S-xJyiop-2,3-auruapo-1H-uanen-1-ona (5, 0 r, 30,12 Mmonb) B
JIM® (50 mn) npu 0 °C u mepemelnuBany NMpH KOMHATHOH Temmeparype B TedeHue 30
MUHYT. N-Oen3mn-2-xnop-N-(2-xnopatuin)atan-1-amun (8,89 1, 33,13 mmonb) nobasisiiu
nopumsivu npu 0 °C u mepeMernmBajgy NP KOMHATHOH TeMIlepaType B TEYEHUE
JOTIOJTHUTENBHBIX 5 4acoB. PEakIIMOHHYIO CMECh racuiiv JIEASTHONW BOJOW U 3KCTPArupOBaJIU
stunaneratoM. Opraamyeckyro 4actb cyurii (Na;SOjy), GuiabTpoBaiy, KOHIEHTPUPOBAIH U
HEOYHIICHHbI MPOAYKT YHUCTHJIM C HCHOJb30BAHHWEM CHJIMKAreJIEBOH KOJOHOYHOM
xpomarorpadpun (25% EtOAc-rexcan) ¢ nonydenuem 1'-OeH3mi-S-xmopcnupo|uHaeH-2,4'-
mnepunuH]-1(3H)-oHa (2 T, 20% BBIXOM) B BHE KHAKOCTH. /m/z(esi) M 1 =325.9.

[00353] Cragms B: 1-Xnoperunxiopdopmuar (3,49 r, 24,61 mmonp) nmobaBmsud K
nepeMenBaeMoMy pacteopy 1'-OeH3mi-S-xiopcnupo[unnen-2,4'-nmunepunut]-1(3H)-oHa
(2,0 , 6,15 mmonp) B AXD (20 M) mpu O °C u mepememnBanu B TedeHne 10 MUHYT.
Peaxunonnyro cmech nepememnusanu npu 80C B Tedenue 16 vacos. PeakimoHHyIO CMecCh

KOHLIEHTPUPOBAJIU U ChIpOH MaTepuan pactBopsuiii B MeOH (20 mi) u nepememnBanu npu
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80 °C B TeueHue 1 4yaca. PeaklMOHHYIO CMeCb KOHLEHTPUPOBAIU C MOJy4EeHHEM 5S-
xjopcnupo[unneH-2,4'-nunepunut]-1(3H)-ona runpoxmopuna (1,45 1, HEOUMIIEHHBIH
NPOAYKT) B BUAE KIEWKOH »XHIKOCTHU, KOTOPBII HCIOJNB30BAIN HA CIENyoIel cTanuu Oe3
JIOTIONHATENbHOM ouncTkE m/z (esi) M1 =236,1.
[00354] Crapus C: Tpustunamun (3,43 mn, 24,68 mmonb) u boc-auruapua (2,12 mi, 9,25
MMOJIb) AO0ABJISUIM K MEPEMEIIMBAEMOMY PACTBOPY S-xXjopcrnupo[uHaeH-2,4'-munepuinH]-
1(3H)-ona runpoxnopuna (1,45 r, 6,17 mmonb) B JIXM (15 mu1) npu 0 °C, U peakLMOHHYIO
CMeCh MepeMeIINBAIN NPU KOMHATHON TeMmiieparype B TedeHue 16 dacos. PeakunoHHyrO
CMeCh KOHIEHTPUPOBAJIM M YHUCTHIU C HCIHOJIb30BAHUEM CHJIMKAreJIeBOH KOJOHOYHON
xpomarorpapuu (30% EtOAc-rekcan) ¢ mnomydeHuem TpeT-OyTui S-xyop-1-okco-1,3-
nuruapocrupo[uaneH-2,4'-nmunepunut|-1'-kapdokcunara. (400 mr, 19% BbIxon B 2 cTanuu) B
BUJIE TBEpIOro BemecTsa. n/z(esi) M1 = 336,3.
[00355] Cranus D: Zn(CN), (982,0 mr, 8,35 MMoJb) U IMHKOBBIA nopourok (55,0 mr, 0,83
MMOJIb) A00aBISUIM K TEPEeMEIINBAEMOMY pacTBOpy mpem-0ytun S-xjop-1-okco-1,3-
auruapocrupo[unaen-2,4'-nunepunut]-1'-kapbokcunara (1,4 r, 4,14 mmons) B JIMP (10
MJI) U mepeMernnBaiu B TedeHrne 10 MuHyT. PeakllMOHHYI0 CMeCh Nera3upOBajill aproHOM,
3areM nobasnsimn trixiephos (383,0 mr, 0,41 mMMoJb), ¢ TOCHENyIOLIUM A0OaBICHUEM
Pd(OAc), (232,0 mr, 0,41 MMonb), U peakLMOHHYIO cMech nepememuBaiu npu 120 °C B
TedyeHne 16 dacoB. PeakuuoHHyO cMech pa30aBisUIM  BOAOW M OKCTPArupoBaU
stinaneratoM. Oprannueckyro dactb cymnin (NaySOy), GUIbTpoBanu U KOHLIEHTPUPOBAIIH,
U UUCTWJIM CBIPOIl MaTepuas C HCIOJNb30BAHHEM CHJIMKAreJeBOM  KOJOHOYHOMN
xpomartorpadpuu (30% EtOAc-rekcaH) ¢ mnonydyeHueM TpeT-OyTun S-imaHo-1-okco-1,3-
nuruapocnupo[unaeH-2,4'-nmunepunut]-1'-kapdbokcunara (250 wmr, Beixoxm 18%) B BHIe
JTUTIKOrO TBEPIOTO BemnecTsa. m/z (esi) M’ 1 = 326,3.
[00356] Cranus E: (R)-2-Metunnponan-2-cyaspunamun (204,5 mr, 1,68 Mmons) nobasisiiu
K TepeMelInBaeMOMy pacTBOpPY mpem-0yTun S-umaHo-1-okco-1,3-murunpocnupo| uHaeH-
2,4'-nunepunnH]-1'-kapbokcunara (500 mr, 1,53 mmons) B TaTane (IV) stokcune (1,62 mu,
7,66 mmonb) u nepemernBainy npu 90 °C B Teyenue | yaca. PeakImOHHYIO CMeCh BBUIHBAIIN
B EtOAc u HacelllleHHBIH COJNEBOH pacTBOp M IepeMelluBald B TedeHue 15 MHuH.
OcanuBineecss TBepHOE BELIECTBO OTHHMIbTPOBBIBAINA. OpraHUYecKUd CJIOH MPOMBIBAIU
HACBHIIIEHHBIM COJIEBBIM pacTBopoM, cyurmiu (Na,SO4) U KOHIEHTPUPOBAIH C MOJYYEHUEM
mpem-oytan  1-(((R)-mpem-0yTuncynbpUHUI)aMHHO)-5-1IUaHo- 1,3 - AIUruApOCIHPO[ NHIEH-
2,4'-nunepunnH]-1'-kapbokcunara (600 Mr, HEOYHMINEHHBII MPOAYKT) B BUAE KIEHKON
YKUAKOCTH, UCTIONB3yeMON Ha CIeNyromel ctaauu 0e3 NOTOJHUTENbHON OYUCTKU. m/z (esl)
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M'1=4303.

[00357] Cramus F: NaBHs (105,8 mr, 2,79 Mmonb) m0O0aBIsUIM K TMEPEMELINBAEMOMY
pacTBopy mpem-0yTuin 1-(((R)-mpem-OyTuncynbGUHNUI)aMUHO)-5-11naHo- 1,3 -
auruapocrnupo[unnen-2,4'-nunepuant]-1'-kapobokcunara (600,0 mr, 1,39 mmons) B MeOH
(10 mu) mpu -10 °C u nepemernnBany NMpu KOMHATHOH TeMIeparype B TeUeHHE 2 4acoB.
PeakIoHHYI0 CMeCh KOHLIEHTPUPOBAJIH, Pa30aBIisuId STHIIALIETATOM U NPOMBIBAJIN BOIOM.
Opranmyeckuii cnovi cymmmu (NaySO,), GunbTpoBany, KOHUEHTPUPOBAIU W HHUCTHIU C
UCTIOJIb30BAHUEM CHUJIMKArejeBoi KoJoHOUHOM xpomarorpaduu (40% EtOAc-rekcaH) c
MOJyYEeHUEM mpem-0y T 1-(((R)-mpem-OyTuncynbHUHII)aMHHO)-5-11naHo- 1,3 -
nuruapocrupo[uaneH-2,4'-nmunepunut|-1'-kapbokcunara (430 mr, 71% BbIXOOD) B BHIE
TBEepIOro BemecTsa. m/z (esi) M1 =432,1.

[00358] Cranus G: 4M HCI B auokcane (3 mit) A00aBIsUTA K TIEPEMELTHBAEMOMY PACTBOPY
mpem-oytan  1-(((R)-mpem-0yTuncynbpUHWI)aMHHO)-S-1IHaHo- 1,3 - AIUrHAPOCTIHPO[ UH/IEH-
2,4'-nunepunnH]-1'-kapbokcunara (430,0 mr, 0,99 mmons) B MeOH (3 mn) npu 0 °C u
nepememBanu npu 0 °C B TeueHue 2 4yacoB. PeaklIMOHHYIO CMeCh KOHLIEHTPUPOBAIU U
HEOYHIICHHBIN MPOAYKT PAaCTUPATU C AUSTHUJIOBBIM 3(PUPOM C TOJydyeHHueM 3-amuHO-1,3-
auruapocnupo[uaaeH-2,4'-nunepunuH]-6-kapobonurpuna auruapoxygopuna (250 wmr, 84%
BLIXONI) B BHJIE TBEPIOTO BerecTsa. n/z (esi) M’ 1 = 228 4.

IIpumep npomexyTodHOro coeqauHenuss AX

V4

-

0=8~NH

O\
N XS

(R)-N-((8)-5-metokcu-1.3-qurunpocrnupo[unnen-2.4'-nunepunud]-3-mi)-2-MeTUIIPOIIaH-2-

cyabduHamun 2.2 .2-tpudropaierar

[00359] Cranus A: Harpus rugpua, 60% npucnepcusi B munepaipHoM Mmacie (0,74 T, 18
MMOJIb) 100ABJISUTH MOPLUSIMHA K pacTBopy 6-meTokcH-1-unnanona (1 r, 6,2 mmons) B IM®
(6,9 min, 6,2 mmonb) B armochepe aproHa. Cmecp mnepeMelIMBaId TPH KOMHATHOH
temneparype B TeueHne 10 munyr. JloGaBmsim N-OGeHszun-2-xiop-N-(2-xi10psTiin)sTas-1-
amua (1,6 1, 6,8 MMOmb) W CMechb NPONOIDKAIM MEpEeMEIlNBaTh B TEYCHHWE HOUH.
Peakunonnyro cmech BbutMBaMIM B Bony u pacmpenemsiin ¢ EtOAc. OObenuHeHHbIE
opraHuyeckye ¢a3bl MPOMBIBAIH HACBHIIIEHHBIM COJIEBBIM PacTBOPOM, cymmin Haa Na,SO4 u
KOHLIGHTPUPOBAIU B Bakyyme. [lodydeHHBIi B pe3yjibTraTeé OCTAaTOK YHUCTHJIH C

UCTIOJIb30BaHUEM crutnkareseBoi xpomarorpadun (0%-10% AXM:MeOH (2% NH,OH)) c
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nojyueHuem 1'-Gensmn-6-merokcucnupo[unnen-2,4'-nunepuaus]-13H)-osa (1,6 1, 5
MMonb, 81% BbIxom). m/z (esi) M'1 = 3222,
[00360] Ctagust B: PactBop 1'-0OeH3ui-6-merokcucnupo[unaeH-2,4'-nunepuant|-1(3H)-ona
(1,6 T, 5 mmonb) u nu-mpem-Oytunaukapoonara (1,2 r, 5,5 mmons) B EtOH (25 mi, 5
mMmonb) 1 TT'® (25 mn, 5 mmonb) npoxasamu N, B TedeHue 5 munyT. Ilammaauii (Tumna
Degussa, 10 mac.%, 50% H,0) (1,3 1, 1,2 MMoJb) 100aBsUTH K JAHHOMY PacTBOPY U Cpasy
HAKpbIBAIM M TponyBasd N, B TeueHHe JAOMOJHHUTENbHBIX 5 MHUHYT. PacTBOp 3arem
nepememmuBaiu nox aasienneM B 1 atm. H,. Cwmech mepememuBaiv mpHu TeMIeparype
oKpy:karotel cpensl B TedueHue | waca. Cmech pazdasnsan MeOH u dunbTpoBamu depes
ynakoBaHHbI Celite®. ®@uubTpaT KOHLUEHTPUPOBAIM B BaKyyMe€ C IOJyYEHHEM
HEOYHIIEHHOTO TPONYKTa TPeT-OyTmin 6-mMeTokcH-1-okco-1,3-guruapocnupo[unnen-2,4'-
nunepuaus]-1'-kap6okcunata (1,12 1, 3,38 Mmonb, 68% Bbixoxn). n/z (esi) M1 =232,2.
[00361] Cramus C: (R)-(+)-2-Merun-2-nponancynbpunamun (1,2 r, 10,14 mmonb) u
TeTpa’ToKkcuTHTaH (5,4 1, 23,66 MMOINB) TOOABISTN K PACTBOPY Mpem-OyTHil 6-MeTOKCH-1-
okco-1,3-nurunpocnupo| uaneH-2,4'-nunepunut]-1'-kapookcunara (1,12 r, 3,34 mmonb) B
TT'® (16,9 mu, 3, 34 MMOIB), B PEaKLIOHHYIO CMeCh MePEeMEIINBaJIH B TeUeHHe Houu npu 90
°C. Jobasmsmu EtOAc c¢ mnocnenyroumM pobaBieHHeM BOAbl. TBepable BelnecTBa
OT(UIBTPOBBIBAIN U pasaessii ciion. OpraHuyecKuil CIoi CyIIMIH, OTGUIBTPOBBIBAIN U
KOHIIeHTpupoBanu. IlonydeHHbI B pe3yJibTaTe OCTATOK UUCTHJIM C HCIOJb30BAaHHEM
xpomarorpaduu ¢ Hopmanbhoi (azoit (0%-100% rexcansl:EtOAC) ¢ monydenuem mpem-
oytun (R,Z)-1-((mpem-0ytuncynbGuHmI)MMIHO)-6-MeTOKCH- 1, 3-nuruapocnupo| uuaen-2,4'-
nunepuanH]-1'-kap6okcunara (0,79 r, 1,83 mMonb, 54% Bexon). n/z (esi) M1 = 4352
[00362] Cranus D: mpem-bytun (R,2)-1-((mpem-0yThncyab(puHII)MIMUHO)-6-MeTOKCH-1,3-
nuruapocnupo[unaen-2,4'-nunepunut]-1'-kapbokcunar (0,79 r, 1,83 mMmounb) 3arpykanu B
TT'® (15 M) u oxnaxnanu g0 0 °C. Tobasnsmun NaBHy (0,1 1, 2,74 MMOJTb) U peaKIIHOHHOM
CMECH MEAJICHHO Harpeauch 10 KOMHATHONW TEMIIEPATYPhl U MEPEMEIIUBAINCH B TeueHue 18
yacoB. JloGammsmn Bomy ® cMech SkcrparupoBamun JXM (3 x 25 wmu). DKCTpaxThl
OOBEmUHSIN W KOHLEHTpUpOBaIU. llonmydeHHBI B pe3ynpTare OCTATOK YHCTHIIA C
ucnions3oBanueM cuimkarens (0-5% MeOH B JAXM c¢ 2% NH;OH). Ilepseii mnuk
3JIFOMPOBAHUSA cobupanu c MOJIlyYEeHUEM mpem-0yTun (S)-1-((R)-mpem-
OyTuncynbpuHII)aMUHO)-6-MeToKCH-1,3-nuruapocnupo|[ uaaen-2,4'-nunepuaut|-1'-
xap6okcunata (0,343 r, 0,79 Mmonb, BeIxon 43%). m/z (esi) M'1 = 437,3.
[00363] Crapusa E: TPO (303 mku, 3,93) nobasmsuin k pactBopy mpem-0ytuin (S)-1-(((R)-
mpem-0yTUNCYIb()UHUIT)aMUHO)-6-MeToKCH- 1, 3-nuruapocnupo[unaeH-2,4'-nunepuaus]-1'-
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kapbokcmnara (343 mr, 0,79 mmons) B IXM (1,57 mi, 0,79 MMOJb) U pEaKIHOHHYIO CMECh
nepeMeInuBaiyd MpH KOMHATHOW TeMmmneparype B TedeHue | dyaca. PeaknmoHHYIO cMech
KOHLIEHTPHUPOBAJIM B BaKyyMe U MOJy4Yal B Ka4eCTBE HEOUUIIeHHOro mpoaykra (R)-N-((S)-
5-merokcu-1,3-quruapocnupo[ MHAeH-2,4'-MunepuanH]-3-1i)-2-MeTHIITPONaH-2-
cynbdunamun 2,2,2-tpudropanerar (354 mr, 0,79 mmons, 100% Beixom). m/z (esi) M'1 =
337,2.

IIpumep 1
HN, &
(@]
N N
| N
J: -N
S N
/ | Cl
N
N~ “NH,

(3.5.45)-8-(6-((2-amuH0-3-xyoprupuaug-4-ni)tuo)-1.2 4-rpuasug-3-uj )-3-MeTUI-2-0Kca-8-

azacrupol4.5nexkan-4-amMug

[00364] Cranus A: (35,45)-3-Mertun-2-okca-8-azaciupo[4.5 | nekan-4-amuHa

nurugpoxyopun (320 mr, 1,3 mmonb) pa3baBisiii JUOKCAHOM (6 MIT), CO CIEIYIOLINM
nobasnennem DIEA (815 wmxkn, 4,67 mmonb) u 3,6-nuxinop-1,2,4-tpuasuna (200 mr, 1,33
MMOJb). PeakunonHnyro cMech HarpeBanu 10 50 °C u mepemelninBaiy B T€YEHHE 3 4aCOB.
PeaxirionHo# cMecu maBanu octeiTh U pasdasimsum JJXM/UIIC u 10% xapOonaToM HaTpusL.
Cnou pasmensiau, U BOAHBIA cioi aBakabl skctparupoBanu JAXM/UIIC. Opranudeckue
¢aspr obvenuusm, cymmwin Hax MgSO,, GuabTpoBadM M KOHLEHTpUpOBATU. MaTepuan
YUCTHJIM Ha cuiukaresie, smoupys 1-10% wmeranon/JIXM (1% NH4OH) ¢ nonydeHuem
(35,45)-8-(6-x50p-1,2,4-Tpuazus-3-mn)-3-mMeTi-2-okca-8-azacnupo[ 4. S| nexan-4-amuHa
(290 wmr, 1,02 mmonb, 76,6% BBIXOT).

[00365] (35,45)-8-(6-Xnop-1,2,4-Tpuazun-3-mn)-3-MeTni-2-okca-8-azacnupo[4. 5| nexan-4-
amue (30 wmr, 0,11 mmonb) u 2-amuHO-3-xmopnupuanH-4-tron (20 mr, 0,13 mmonb)
pa3baBisuin UOKCcaHOM, ¢ mocneayromuM nodasnenuem DIEA (55 wmxia, 0,32 mmodns).
PeakimonHyro cmech momemnand B armocdepy asora u Harpesamu no 100 °C. Tlocne
nepeMeInuBaHus B TeUeHHe 4 4acoB peakuHOoHHYI0 cMech pasdasmsimm AXM/UIIC u 10%
HaTpuss kapOboHatoM. Marepuan s3kcTparupoBanm Oonmee nByx pa3z  JAXM/UIIC.

Opraangeckue (as3pl 00venuusy, cymmiy Hax MgSO,, GunprpoBanu u KOHIEHTPUPOBAIH.
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Marepuan ynuctuiu Ha cunkarene, smoupys 10% meranon/JIXM (1% NH4OH). Matepuan
cHoBa yuctim Ha C-18 cunmkarene, smonpys 5-95% ACN/Boma (0,1% T®O). YUucteie
¢dpaxuuu pazdasnsimmu JIXM/HUIIC u HachleHHBIM pacTBOpoM OukapOoHara Hatpusi. Ciou
paszzesnsui u opranundeckue ¢assl cymmuim Hag MgSO,, GunbTpoBany U KOHIEHTPUPOBAJIH C
nonyuenueMm  (35,45)-8-(6-((2-amuno-3-xnoprnupuanna-4-un)tuo)-1,2,4-rpuasus.  -3-mi)-3-
MeTHII-2-0Kca-8-a3acnupo[4.5 | nekan-4-amuna (6 mr, 0,015 mmonb, Beixox 14%). 'H AaMmP
(400 MI'u, CDCl3) 6 8,2 (¢, 1H), 7,75 (n, 1H, J = 5,5 T'w), 6,12 (n, 1H, 5,5 ') 4,9 (w, 2H),
4,18-4,40 (m, 3H), 3,84 (n, 1H, J = 8,6 '), 3,6-3,8 (m, 3H), 3,02 (n, 1H, J =4,7 '), 1,4-1,95
(M, 6H); m/z (esi/APCI) M1 = 408,2.
IIpumep 2
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‘.,

/)

[\
P4

Cl
Cl

(35.45)-8-(6-(2.3-nuxnopdennn)-1.2.4-tpuasut-3-mi)-3-MeTUI-2-0Kca-8-

aszacnupol4.5nexkan-4-aMud

[00366] Cragus A: (35,45)-3-Merun-2-okca-8-azacnupo[ 4.5 nexaH-4-amuHa

auruapoxyuopua (320 wmr, 1,3 mMmonb) pa3daBnsuim IUOKCaHOM (6 MIT), CO CIEIYIOLIUM
nobasnenuem DIEA (815 wmkn, 4,67 mmonb) u 3,6-nuxnop-1,2,4-tpuazuna (200 mr, 1,3
MMOJIb). Peakunonnyro cmech HarpeBasiu 10 S0 °C u mepeMelnuBaiy B TEYSHHE 3 4YacOB.
Peakunonnoit cmecu naBanu ocThiTh U pasdasism JJXM/UIIC u 10% kapOoHaTOM HaTpHsL
Cnou paspensnm, U BOAHBIA cioi aBakabl skctparupoBanmu JAXM/UIIC. Opranudeckue
¢aspr oOvenuusm, cymmwin Hax MgSO,, GuabTpoBadM M KOHLEHTpUpOBaTU. Matepuan
YUCTHJIM Ha cuukarene, smoupys 1-10% meranon/JIXM (1% NH4OH) c¢ nonyudeHuem
(35,45)-8-(6-xy0p-1,2,4-Tprazus-3-mn)-3-mMeTHi-2-okca-8-azacnupo[ 4. S| nexan-4-amuHa
(290 wmr, 1,0 mmogb, 76,6% BbIXON).

[00367] Craaus B: (35.,45)-8-(6-Xnop-1,2,4-rpna3un-3-ni)-3-MeTui-2-okca-8-
azacriupo[4.5]nexan-4-amun (30 mr, 0,11 mmonb), (2,3-nuxnopdennn)O0pOHOBYIO KUCIOTY
(30 wr, 0,16 mmonb) u Terpakuc (3,7 mr, 0,0032 mmonb) pazOasisu auokcanom (1,0 mi), ¢
nocnenyromum nobasiennem Na,CO; (132 wmxi, 0,26 Mmonb). PeaknuoHHYO cMech

NpOAyBaJl aproHOM, repMmerusupoBanu U Harpesanu 1o 95 °C B TeueHue 4 Hacos.
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PeakunoHHO# cMecH aBaiy OCTBITh, Pa30aBIsUN ATHIIALIETATOM M Bojnoi. Ciion pasnensiy,
u sTunanerar cymwi Hag MgSOy, GunbTpoBain 1 KOHIEHTPUPOBAIH. MaTepuan YuCTHIIN
Ha cuiukarene, smoupys 10% meranon/JAXM (1% NH,OH) ¢ nonyuenuem (35,45)-8-(6-
(2,3-muxnopdennn)-1,2,4-rpuazun-3-ui)-3-mMeTii-2-okca-8-a3acnupo[ 4.5 | nekaH-4-amuHa
(10 mr, 0,025 mmoib, 24% BbIXON). 'H simMP (400 MI'y, CDCl3) 6 8,51 (¢, 1H), 7,61 (nm, 1H,
J=17,83,1,57Tn), 7,54 (an, 1H, J = 7,83, 1,57 I'n), 7,33 (1, 1H), 4,18-4,40 (m, 3H), 3,84 (z,
1H, J =9,0 '), 3,55-3,75 (M, 3H), 3,05 (g, 1H, J = 4,7 '), 1,4-1,95 (m, 6H); m/z (esi/APCI)
M'1=3941.
IIpumep 3

NH,

(1R.35.55)-8-(6-((2-amun0-3 -xaopnupuand-4-un)tuo)-1.2 4-tpuasug-3-ui)-8-

a3abuimkaol3.2.1]okrad-3-aMud

[00368] Cranus A: mpem-bytun ((1R,3s,55)-8-a3aburmkio|3.2. 1]okran-3-um)kapdbamar (226

mr, 1,00 mmonb) pasOasnsiin auokcanoM (5 min), ¢ creayromuM nodasnenuem DIEA (611
MK, 3,50 mmonb) u 3,6-quxmnop-1,2,4-rpuazun (150 mr, 1,00 mmonb). PeakiOHHYIO CMeCh
HarpeBaiu 10 50 °C u mepememinBanu B TeueHue 3 4acoB. PeaklMOHHON cMmecu AaBaiu
octeiTh, pazbasisuin JIXM/UIIC u 10% kapOonatom Harpusi. CoM pasoensif, ¥ BOTHBINA
nBakabl skcTparupoBamn JIXM/MUIIC. Opranuueckue ¢a3bl OOBEAMHSIM, CYLIMJIA Hax
MgSO,, GuabTPOBATN U KOHIEHTPUPOBAIH. MaTepuan YUCTHIIN Ha CHJIMKArelye, 3JIOUPYs
10-50% ostunauerar/rexcanbl ¢ monyueHuem mpem-0ytun  ((1R,3s,55)-8-(6-xmnop-1,2,4-
TpHuasuH-3-min)-8-a3adunmkino [3.2.1]okran-3-mn)kapbamara (235 mr, 0,692 mmons, 69,1%
BBIXOJ).

[00369] Cragmas B:  mpem-6ytun  ((1R,3s,55)-8-(6-xn0p-1,2,4-Tpuasun-3-mn)-8-
azabuumkio[3.2.1]okran-3-mn)kapdamar (30 mr, 0,088 MMOJb) U 2-aMHHO-3-XJIOPTIUPUIIH-
4-tuon (14 mr, 0,088 MMoIb) pa3daBIsIN AUOKCAHOM, C TIocenyroImuM nodbasnenueMm DIEA
(46 Mk, 0,26 MMOJTb). PeakIMOHHYIO CMECh MOMEINAIN B aTMOC(hEepy a30Ta U HArpeBajH a0
90 °C. Tlocne mepemermmBaHHs B TeueHHE 4 YACOB PEAKIHOHHYIO CMeCh pa30aBisuiu
AXM/MIIC u 10% wHatpus kapOoHatoM. Marepuan 3KCTpardpoBaid Oojiee IBYX pas

AXM/UIIC. Opranndeckue ¢(a3sl oObenussuy, cymmwiu Hax MgSOy, ¢unbTpoBamn u
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KOHIIEHTPUPOBAINU. Marepuain YUCTHIN Ha cuinkarene, smoupys 1-10% meranon/JAXM (1%
NH4OH) ¢ nonyuenunem tper-Oytun ((1R,3s,55)-8-(6-((2-aMuHO-3-XTOpIIUPUINH-4-HIT) THO)-
1,2,4-tpuaszun-3-mn)-8-azabunukio[3.2. 1 Jokran-3-mn)kapobamara (25 mr, 0,054 mmons, 61%
BBIXOJ).

[00370] Cragusa C: mpem-bytun ((1R,3s,55)-8-(6-((2-amuHO-3-X10pIUpUANH-4-HIT)THO)-
1,2,4-tpuazun-3-mn)-8-azabunmkio[3.2. 1 Jokran-3-un)kapdbamar (25 wmr, 0,054 wmmosnb)
pazbaBmsin JIXM (1 wmi), ¢ mnociaenyromuMm nodasiaernuem TPO (1 wmn). Tlocne
NepeMeIIuBaHus B TEYEHHE 2 YacOB PEAKIMOHHYIO CMECh KOHLEHTPUPOBAJIU. Martepual
guctiii Ha C-18 cunukarene, smoupyst 5-95% ACN/Bona (0,1% T®O). Uucteie dppakuuu
pazbasmsuin JIXM/MUIIC wu HaceimeHHbIM OukapOonarom Harpusi. Ciow paspmemsuid, U
oprannueckue ¢aspl cymuan Hag MgSO,, GunpTpoBaIM M KOHLEHTPUpPOBaIH. MaTepuan
CHOBAa YHCTHJIM Ha cuiukarene, smoupys 10% meranon//IXM (1% NH,OH) ¢ nonyuennem
(1R,35,55)-8-(6-((2-amunO0-3-x10pIIUpuANH-4-11)THO)- 1,2, 4-TpHa3uH-3-ui)-8-
azabuimkino[3.2.1])okran-3-amuna (3 mr, 0,0082 mmonb, 15% BbIXOm). 'H samp (400 MTI'1,
CDCl5) 6 8,2 (c, 1H), 7,76 (n, 1H, J = 5,48 T'ny), 6,17 (1, 1H, J = 5,48 T'wy), 5,10 (w1, 1H), 4,92
(ur, 2H), 4,74 (m, 1H), 3,37 (m, 1H), 1,2-2.2 (m, 10H); m/z (esi/APCT)M'1 = 364, 1.

IIpumep 4
HZN/, ::
0
N N
| A
j: <N
S N
. | Cl
X
N~ “NH,

(35.45)-8-(6-((2-amuH0-3 -x1oprupuanH-4-un ) tuo)-5-metuii- 1. 2. 4-tpuasus-3 - )-3 -MeTHI-

2-okca-8-azacoupol4.5]nekan-4-amMmug

[00371] Cranus A: (35,45)-3-Mertun-2-okca-8-azacnupo[4.5 | nekan-4-amuna

nurugapoxyopun (175 mr, 0,720 MmMounb) pa30aBisin JUOKCAHOM (4 MIT), ¢ TIOCTENYEOIIIM
nobasnennem DIEA (377 vk, 2,16 MmMonb) u 3,6-nuxnop-S-metui-1,2 4-tpuasuna (118 mr,
0,720 MMonb). PeakIMOHHYIO0 CMeCh IPOIYBAJIN a30TOM, T€PMETU3HPOBAIH U HArpeBAIH 10
120 °C. Ilocne nmepememnBaHus B Te4eHHE 12 4acOB pEaKIIMOHHOW CMECH JaBajll OCTHITh,
pazbasisun JIXM (25% IPA) u 10% xapbonarom HaTpus. Ciiou pa3aessiii, U BOIHBIA CIIOH

skctparupoBasn 6ojsee nByx pas JAXM/UIIC. Opranudeckue (aspl 0OBEIUHSIN, CYILIHIN
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Han MgSO4, QunbTpoBanM W KOHLUEHTPHPOBAIH. Marepuaja 4YHUCTHIM Ha CUJIMKAresne,
smonpys 1-10% meranon/IXM c nonyueruem (3.5,4S)-8-(6-xnop-5-merun-1,2,4-tpua3zus-3-
mi)-3-MeTui-2-okca-8-azacnupo[ 4.5 |nexan-4-amuna (125 mr, 0,420 mmons, Beixon 58,3%).
[00372] Cramus B: (35,495)-8-(6-Xnop-5-merun-1,2,4-rpuasun-3-mn)-3-meTni-2-okca-8-
asacriupo[4.5]nexkan-4-amun (23 wmr, 0,077 MMonb) u 2-amuHO-3-xnopnupuanH-4-tron (15
mr, 0,093 mmosnb) pa3OaBisuii AUOKCAHOM, ¢ mocienyomuM nodasienuem DIEA (40 mku,
0,23 mMMoub). PeakiinoHHYIO CMeCh MoMeIaiu B arMocdepy azora u Harpesaju n0 100 °C.
[Tocne mepeMemnBaHus B TeYeHHE 4 4 peakiOHHYI0 cMech pasbasisum JIXM/UIIC u 10%
HaTpusi kapOonatom. Crnou pasnmensin, u opranudeckue (aser cymwmm Hag MgSOs,
($unbTpOBAM W KOHLEHTPUPOBAIA. Marepuan 4YUCTHIM Ha cuiukarene, smoupys 10%
merano/[AIXM (1% NH4OH) c nonyuenuem (35,45)-8-(6-((2-amunO0-3-xnoprnupuaina-4-
WI)THO)-5-MeTi- 1,2 4-Tpuasus-3-mn)-3-MeTiin-2-okca-8-azacnupo[ 4.5 | nexan-4-amuna (2,5
mr, 0,0059 mmonsb, 7,7% BbIXON). 'H samp (400 MI'u, CDCl3) 6 7,34 (an, 1H, J =78, 1,6
I'm), 7,09 (t, 1H,J =7,8Tw), 7,02 (nn, 1H, J =78, 1,6 I'm), 4,1-4,3 (M, 3H), 3,82 (1, 1H, J =
8,6T'm), 3,70 (n, 1H, J =8,6 '), 3,6 (m, 2H), 3,04 (», 1H, J =4,7T'm), 2,22 (¢, 3H), 1,55-1,91
(v, 6H), 1,2 (n, 3H, T = 6,3 T'); m/z (esi/APCI) M1 = 4222,
IIpumep S

',II

H.N

Cl
Cl

(35.45)-8-(6-(2.3-nuxnopdenmn)-5-metui-1.2 . 4-tpuasuH-3-mj)-3-MeTHI-2-0KCa-8-

aszacrupol4.51nexkan-4-amMug

[00373] Cranus A: (35,45)-3-Mertun-2-okca-8-azacnupo[4.5 | nekan-4-amuna

muruapoxyopun (175 mr, 0,720 MMoinp) pa30aBisuIM AUOKCAHOM (4 MIT), € TOCIEAYIOIINM
nobasnennem DIEA (377 vk, 2,16 MmMonb) u 3,6-nuxnop-S-metui-1,2 4-tpuazuna (118 mr,
0,720 MMonp). PeakIIMOHHYI0 CMeCh MPOAYBAIN a30TOM, T€PMETU3NPOBAIH U HArPEBAIU 10
120 °C. Ilocne nepeMerinBaHus B TedeHHE 12 4aCOB peakLMOHHON CMeCH J1aBajii OCTBITh U
pazbasisuu JIXM (25% IPA) u 10% kapbonarom HaTpus. Ciiou pa3aesnsiyii, U BOIHBIA CIIOH
skctparupoBasiu 6omnee neyx pas JAXM/UIIC. Opranudeckue ¢asbl OOBEIUHSIN, CYIIHIN

Han MgSO,4, ¢unbpTpoBamM W KOHLEHTPHPOBaIM. Marepuana YHMCTWIM Ha CUJIMKAresne,
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smonpys 1-10% meranon/IXM c nonyueruem (3.5,4S5)-8-(6-xnop-5-merun-1,2,4-tpua3zus-3-
mi)-3-metui-2 -okca-8-azacnmpo[4.5]nexan-4-amuna (125 mr, 0,420 mmods, Bbxon 58,3%).
[00374] Cramua B: (35,45)-8-(6-Xnop-5-merun-1,2,4-tpuaszus-3-ui)-3-MeTui-2-okca-8-
azactinpo[4.5]nekan-4-amun (100 wmr, 0,336 wmmonb), (2,3-auxnopdeHus)00pOHOBYIO
kucyory (96,1 wmr, 0,504 mmonb) u Terpakuc (11,6 wmr, 0,0101 mmonb) pasbaisuin
nuokcanoM (1,5 mi), ¢ mocienyromuM godasineHuem Na,COs (420 mki, 0,840 mmonb).
PeakumMoHHyI0 CMeCh MpPOAYBaJM aproHOM, repmeTusupoBaiu u HarpeBanu a0 130 °C B
TeueHne 4 4acoB. PeakIMOHHYIO CMeCh JaBaJld OCTHITh W Pa30aBIIM STHJIALETATOM H
Bomoir. Crom pasgesmsuii, W HSTwianerat cymwm Hax MgSOs, duapTpoBamn M
KOHIIGHTPUPOBAIH. Marepuan 4ucTuii Ha criukarene, smoupys 10% meranon/JIXM (1%
NH,OH) ¢ mnonyuenunem (3.5,45)-8-(6-(2,3-auxnopdennn)-5-mernn-1,2,4-rpuasun-3-min)-3-
MeTHII-2-0Kca-8-azacrupo[4. 5| nekan-4-amuna (32 mr, 0,0784 mmomb, 23,3% Beixox). 'H
SAMP (400 MI'n, CDCls) 6 7,56 (M, 1H), 7,31 (M, 2H), 4,33 (M, 2H), 4,21 (M, 1H), 3,86 (z,
1H, J =8,9Tm), 3,73 (n, 1H, J = 8,9 '), 3,5-3,7 (m, 2H), 3,04 (g, 1H, J = 4,7 '), 2,22 (c,
3H), 1,55-1,91 (m, 6H), 1,25 (1, 3H, J = 6,65 T'1); m/z (esi/APCI) M"1 = 408, 1.
IIpumep 6

N N
| N
J: -N
S N
yZ Cl
o |
N” NH,

(S)-1'-(6-((2-amuu0-3-xJ10pnupuanH-4-mn)tuo)-1.2 . 4-rpuazua-3-mi)-1.3-

murunpocnupoluanen-2.4'-nunepunuul]-1-amua

[00375] Cramgua A:  (R)-N-((S)-1,3-Aurunpocnupo[nnnen-2,4'-nunepunut]- 1 -mm)-2-

metuimponas-2-cynbpunamun (163 mr, 0 ,53 mmonb) pasdaBnsiim TUOKCaHOM (2 M), ¢
nocienyromum nobdasnenueM DIEA (326 mkn, 1,9 mmonb). Ilocne nepemermnBaHus B
TedeHue 5 MUHYT nobassin 3,6-nuxnop-1,2,4-rpuaszun (80 mr, 0,53 Mmorb). PeakinoHHy0
cMech Harpesasi A0 50 °C u mepeMemvBaiyd B TeUeHHE 3 4acOB. PeakIIMOHHOW CMecHu
nasanu ocTeITh U pazdasmsmm JIXM/UIIC u 10% xapbonatom Hatpus. Ciou pasgensui u
BOIHBIA cnod fBaxkael skcrparupoBanu JIXM/MUIIC. Opranuueckue ¢assl 00BEIUHSIN,

cyumnn  Han MgSO4, QuibTpoBaM M KOHLEHTPHPOBANM. Marepuan 4YHUCTHIM HA
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cuukarese, smoupysi 1-10% meranon/JIXM (1% NH4OH) ¢ nonyuenuem (R)-N-((S)-1'-(6-
xjop-1,2,4-rpuazun-3-un)-1,3-murugpocnupo| ueaeH-2,4'-nunepuanH|- 1 -wmn)-2-
MeTunponas-2-cynbpunamuna (25 mr, 0,060 mmors, 11% Beixon).

[00376] Cramus B: (R)-N-((S)-1'-(6-Xnop-1,2,4-rpuazun-3-nn)-1,3-quruapocnupo| uuaeH-
2, 4'-nunepuaut|-1-mn)-2-merunnponan-2-cynspunamun (55 mr, 0,13 Mmonp) U Hatpus 2-
aMHUHO-3-xj1oprnupuanH-4-tuonar (48 mr, 0,26 mmonb) pasbasmsiiu NMP (437 mki, 0,13
MMOJIb), ¢ mocneayrouum nodasnenuem DIEA (46 mxi, 0,26 Mmonb). PeakiIMOHHYIO cMecCh
MPOayBaIM aproHoMm, repmerusnpoBaiu u HarpeBanmu 10 110 °C. ITocne nepememnBanusi B
TedeHHe 12 4YacoB PEAKIMOHHON CMECH NaBajd OCTHITh W Pa30aBJsIM STHJIALETATOM H
NPOMBIBAJIA BOJOH M HACBHIIEHHBIM COJIEBBIM PacTBOpOM. JTmanerar cymmwia Hag MgSOy,
¢unbTpOBaANM W KOHLEHTPUPOBAJIH. Marepuan 4uCTHIM Ha crumkarene, smoupys 100%
stunaneratoM ¢ noiydeHueM (R)-N-((S)-1'-(6-((2-amuno-3-xaopmupunus-4-ni)tuo)-1,2,4)-
TpuasuH-3-un)-1,3-muruapoctmpo| uHneH-2,4'-unepuauH|- 1 -umn)-2-metunnponas-2-
cyabpuramuna (55 mr, 0,10 mmods, Beixon 77%).

[00377] Cramus C: (R)-N-((S)-1'-(6-((2-amunO-3-xn0prupuauH-4-ui)tno)- 1,2, 4-tpuasus-3-
wn)-1,3-nurunpocnupo| uHneH-2,4'-nunepuau | - 1 -mn)-2-merunnponasn-2-cyaspuHamun - (20
mr, 0,037 mmonb) paszbasisuu quokcanom (1 mit), ¢ mocaenyromum nodasienuem HCI (92
mkJ, 0,37 mmonp). Ilocne mepemernuBanusi B TedueHne 30 MUHYT PEakLHUOHHYIO CMeECh
pasbaBmsin JIXM U BOAHBIM HACHIEHHBIM pPacTBOpPOM Hatpusi OukapOonata. Ilocne
nepemMelnnBaHusa cMecu B TedeHue 10 MunyT ciou pasgensmu u JIXM cymunu Hanx MgSOy,
¢upTpOBaNM M KOHLIEHTPUPOBAJIHM. Marepuan YHCTHIM Ha cuiIMkaresue, smoupys 20%
MeTaHoJ/aTunanerar ¢ noiayderueMm (S)-1'-(6-((2-amuHO-3-xm0pnupuanH-4-ui)THo)-1,2,4-
TpuasuH-3-mn)-1,3-nurunpocnupo| unaeH-2,4'-nmunepunut]-1-amuna (15 mr, 0,034 mMmoub,
93% Buxin). 'H SIMP (400 MI'u, CDCl3) & 8.2 (¢, 1H), 7,76 (n, 1H, J = 5.2 T'n), 7,2-7,35 (m,
4H), 6,15 (o, 1H, J =5,2Tw), 4,92 (w, 2H), 4,78 (w1, 1H), 4,01 (c, 1H), 3,37 (M, 2H), 3,14 (z,
1H, T =15,6Tw), 2,78 (n, 1H, J = 15,6), 1,3-1,91 (m, 7H); m/z (esi/APCT) M1 = 440,1.
[00378] Cnenyromue coenuHenuss B Tabnuie 3 mojydanw B COOTBETCTBHH C YKa3aHHBIMU
BBILIE MPOLEAYpPaMH C HCIOJb30BAHUEM COOTBETCTBYIOIIMX MCXOAHBIX MATE€PHAIOB U
MPOMEKYTOYHBIX COCTUHEHUH.

TABJIHIIA 3

Ip. # Crpykrypa Hassanue ITon. MC
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(38,48)-8-(6-((2,3-
nuxjopdenmn)tno)-1,2,4-
TpUa3uH-3-1)-3-MeTHI-2-
okca-8-azacnupo[4.5]nexan-4-

adMHH

Ilp. 1

426,1

(35,45)-8-(6-((1H-
nuppono| 2,3-b]uupuanH-4-
un)THo)-1,2 4-Tpruasun-3-un)-
3-MeTmi-2-0kca-8-

azacniupo[4.5 |nexaH-4-aMuH

398,2

(35,45)-8-(6-((5-xnop-1H-
nuppono|2,3-bnupuann-4-
WI)THO)- 1,2, 4-TprasuH-3-1)-
3-meTun-2-okca-8-

azacnupo[4.5 |nexaH-4-amMuH

IIp. 1

432,1

10

1-(6-((2-amunO-3-
XJIOPTUPUAUH-4-HJT)THO )-
1,2,4-Tpuasun-3-mi)-4-

MeTua3enan-4-aMmuH

IIp. 1

366,1

11

1-(6-((2,3-muxnopdheHun) THo)-
1,2,4-Tpuaszun-3-mn)-4-

MeTuja3enan-4-aMuH

IIp. 1

384,1
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%\ (1R 35.55)-8-(6-((2.3-
JIN\ N NH, nuxnopdenun)tio)-1,2,4-
12 s >N TpUa3HH-3-m)-8- IIp. 3 | 382,1
@Cl azabuumkio|3.2.1]okran-3-
Cl aMUH
HN, =
‘ 0 (3S74S)_8_(6_((273_
N. N AUXIIOPGHEHUN)THO)-5-METHII-
N
13 I N 1,2,4-tpuazun-3-un)-3-metwn- | Ilp. 4 | 440,1
S gl 2-okca-8-a3zacrnpo[4.5 | nexan-
@i 4-amuH
Cl
HoN, &
o (35,45)-8-(6-((3-xmop-2-
N. N METHIITAPUAUH-4-1JT)THO )-
N
14 JI _N 1,2,4-tpuazun-3-un)-3-mermn- | Ilp. 1 | 402,1
S (I\;I 2-okca-8-azacnupo[4.5 | nexan-
=
| 4-amuH
NS
N
IIpumep 15
N
| N
Ji 2N
N N
N/
N

(S)-1'-(6-(2.3-murunpo-1H-nupono[3.2-clnupuausg-1-un)-1.2 4-rpuasug-3-un)-1.3-

muruapocnupoluanen-2.4'-nunepunuul-1-amug

[00379] B nebomnpmmoit emkocTH ¢ TednonoBor kpsimkoi, Pdy(dba)s (13 mr, 0,014 mmons),

xantphos (16 mr, 0,028 mmorb), nesust kapobonar (113 mr, 0,35 mmons), 2,3-gurunpo-14-

nuppono[3,2-clmupunua (22 mr, 0,18 mmons) u (S)-1'-(6-6pom-1,2,4-rpuasun-3-nn)-1,3-

auruapocnupo[unaen-2,4'-nunepuant|-1-amun (50 mr, 0,14 MMonb) cMemuBanu BMECTE C
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anokcaHoM (3 mut). EMKOCTh OTKauuBau U CHOBA 3amoNHSAIN At TpH pa3a. EMkocTh 3atem
Harpesaiu BIUOTh 710 90 °C B Teuenne 18 uacos. Peakumonnyto cmech pasdasmsim XM (5
M) U ¢punsTpoBaiu cMech depes cioi Celite®. @unbrpar BeImapuBajiy, U OCTATOK YUCTHIIN
¢ wucrnojp3oBaHueM 12 r cunukareneBoil konoHku (MeOH/IIXM cmecy 2-20%) c
MOJIy4YeHUEM (8)-1'-(6-(2,3-gurunpo- 1 H-nuppono| 3,2-c|nupunun-1-un)-1,2,4-tpuazun-3-
wn)-1,3-nuruapocnupo| uuneH-2,4'-nunepunuH|-1-amuna (9 mr, 0,023 mmois, 16% BbIxon) B
BHze TBepaoro Bemectsa. m/z (esi/APCI) M1 = 360,0; 'H IMP (400 MI'u, CDCl;) & 8,32
(c,2H), 8,17 (c, 1 H), 7,64 (¢, 1 H), 7,33 (n, ] =5,5Tn, 1 H), 7,23 (¢, 3 H), 4,62 — 4,49 (m, 2
H), 4,18 (1, ] = 8,7 ', 2 H), 4,00 (¢, 1 H), 3,39 — 3,24 (m, 4 H), 3,13 (o, J = 15,6 T'y, 1 H),
2,76 (n, J =15,6 Tu, 1 H), 1,87 (tn, J=12,5,4,3Tu, 1 H), 1,81 — 1,71 (m, 1 H), 1,48 — 1,33
(M, 3 H).
IIpumep 16

Hs;N

uruapocnupo| mukionestal b luupuann-6.4'-nunepuang |-5-aMHUHY TPUTHAPOXJIOPU

[00380] Cramusa A: mpem-6ytun  (R)-5-(((R)-mpem-OyTuncyabPuHUI)aMUHO)-5,7-
auruapocnupo| uukinonenTa b [mupuann-6,4'-nunepunut]-1'-kapbokcunar (0,193 r, 0,474
MMOJIb) pactBopsttd B JIXM (3 mun) u 3arem noGasisiu 2,2,2-TpUPTOPYKCYCHYIO KUCIIOTY
(0,270 1, 2,37 mmons). Ilocne mepemermnBaHus B T€YeHHE | yaca PEaKLIMOHHYIO CMECh
ucmapsuii M ocrasmasics T®PO-comp UCHONB30BAJIM Ha CIEAYIOIIEH CcTaguu  Oe3
JONOJIHUTEIIbHON OYUCTKH.

[00381] Cranus B: (R)-N-((R)-5,7-Aurunpocnupo| uuknonenral b |nupuans-6,4'-
nunepuanH|-5-un)-2-meruinponas-2-cynbpunamun ( 0,07 r, 0,23 mmonsb) B Buge TPO comun
pactBopsiin B auokcane (4 mim) u TEA (0,16 min, 1,1 mMmonp) mobaBisuin K pacTBOpY.
HobGasmsuu 3,6-nuxnop-1,2,4-tpuazun (0,032 r, 0,22 Mmoub), 1 cMech Harpesaiu 10 S0 °C B
TeueHue 3 uacoB. Harpust 2-amuHo-3-xnmopnupuans-4-tuonar (0,050 r, 0,27 mwmodb)

n00aBJISUTH K PEaKIMOHHON CMeCH U HarpeBaiu cMech BILUIOTh 10 90 °C B Teuenue 18 yacos.
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PeakunoHHYI0 CMeCh OXJIaXKAadH IO KOMHATHOH TemrepaTypel, racuiu Boxoit (10 mi) u
skcrparupoBasii EtOAc (3 x 15 mur). OObenvHEHHbIE OpPTaHMYECKHE CJIOM TPOMBIBAIN
HACBIIIEHHBIM COJIEBBIM PACTBOPOM, CYLIMJIM U YIAPUBAIM C NOJydeHHueM ocratka. OcTaTok
YUCTHJIM C UCTMOJIb30BaHUEM 24 r cuimkareneBoil konoHku (MeOH/JIXM cmech 2-20%),
noayuass  (R)-N-((R)-1'-(6-((2-amuno-3-xnoprnupuaun-4-un)Tio)-1,2,4-rpuasun-3-mi)-5,7-
auruapocnupo| unkiaoneHTa b |nupuann-6,4'-munepuanH|-5-ui)-2-MeTUIIPOnaH-2-
cynbpunamua ( 0,081 r, 0,15 mmonb, 65% BbIXOH) B BHIE TBEPAOrO BEIIECTBA. M1/Z
(esi/APCI) M1 =5452.
[00382] Cragus C: (R)-N-((R)-1'-(6-((2-AmuHO-3-x0prupuauH-4-ui)tho)- 1,2, 4-tpuasus-3-
wn)-5,7-nuruapocnupo| iukionexnTal b |mupunuH-6,4'-nmunepuamH |-5-mn)-2-MeTHIponaH-2-
cynappuramua (0,081 1, 0,15 mmons) pactBopsuin B JIXM (2 mn ), u HCI B nuokcane (4M)
(0,5 mm) nobGamnsimm kK cMmecd. PeakIMOHHYIO CMeCh TepeMEIIMBail NpPU KOMHATHOH
temneparype B TedeHue 30 MHHYT, 3aTeM B cMmechb noOammsinn 3¢up (5 mu). IIpoaykr
¢unbTpoBaM W mpombiBaIM 3pupoM Tpu pasa ¢ mnonydeHueM (R)-1'-(6-((2-ammHO-3-
XJIOpIUPUANH-4-11)THO)- 1,2, 4-Tprasun-3-ui)-5, 7-auruapocnupo| uukionenral b |nupuans-
6,4'-nmunepunuH]-S-amuna tpuruapoxiopuga (0,057 r, 0,13 mmonb, 87% BbIXOHR). M/Z
(esi/APCI) M"1 =441,1; 'H AMP (400 MI'n, (CD3),SO)) & 8,73 (c, 1H), 8,57 — 8,52 (m, 2
H), 8,08 (n,J=7,4T1, 1 H), 7,75 (n, ] = 6,3 ', 1 H), 7,44 — 7,38 (M, 1 H), 6,20 (1, J = 6,2
I'm, 1 H), 4,50 (c, 1 H), 3,15 (n, J=17,1T1y, 2 H), 1,86 (1, J = 11,8 I', 2 H), 1,62 (1, J = 12,5
I'm, 2 H), 1,07 (1, J=7,0T1, 1 H).

IIpumep 17

HZN/

’,

N N
| N
Ji -N
S N
yZ Cl
|
N~ NH,

(S)-1'-(6-((2-amuH0-3-xJ10pnupuanH-4-m1)tro)-1.2 . 4-rpuazus-3-min)-5-xjop-1.3-

muruapocnupoluanen-2.4'-nunepunuul-1-amug

[00383] mpem-byTun (9)-1-(((R)-mpem-6ytuncynappuani)aMuHo)-5-xm10p-1,3-
nuruapocnupo[unaen-2,4'-nunepunut]-1'-kapbokcunar ( 0,100 r, 0,227 MMonb) pacTBOPSIIH

B JIXM (3 mi), u x pactopy nodasisuiu 4M HCl B nuokcane (1 min). Cmech nepemermBanu
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B TeueHne | 4 mpu KOMHaTHOH Temmneparype u nodasisin Et,O (10 mu). OGpasoBasiueecs
TBEpOE BellecTBO (uubTpoBatd u cyumnu. (§)-5-Xnop-1,3-quruapocnupo[unnen-2,4'-
nunepunuH]-1-amuna quruapoxaopun (30 mr, 0,097 Mmonb) cycieHANPOBaIu B TUOKCaHe (3
MII), U K cMecH no0aBisui TpudTHiIaMuH (29 wmr, 0,29 mmonb). CMech nepeMernnBaiy npu
KOMHATHOH Temrnepatype B TedeHue 30 MUHYT, 3aTeM no0aBisn 3,6-1ubpom-1,2,4-Tprasux
(23 wmr, 0,097 mmonb). Peakiuonnyro cmech HarpeBaiu 10 50 °C U mepeMeliMBaiu B
teueHne 1 uaca. JloGaBnsuim Hatpusi 2-aMHHO-3-xjnopnupuaus-4-tuonatr (18 wmr, 0,097
MMOJIb) M PEaKIHOHHYK cMech HarpeBamu BIioTh a0 90 °C B Teuenue 18 wyacos.
PeakunoHHY0 CMeCh OXJIKAAdM IO KOMHATHOH TemrepaTypsl, racwiu Boxoi (10 mui) u
cMmech skctparupoBasn cMecbro AXM/UIIC (3 x 10 mu). OObenuHEeHHbIE OpPraHUYECKHe
CJIOM TPOMBIBAJIM COJIEBBIM HACBIIEHHBIM pacTBopoM (1 x 10 mu1), Cymmnmm u ynapuBaiu
nosydeHrueM octatka. OCTaTOK YHUCTUJIM C MCIOJb30BaHUEM 12 T' CUJTUKArejaeBOl KOJOHKU
(MeOH/JIXM cmech 2-20%), mony4uas (S5)-1'-(6-((2-amun0-3-xnopnupuaus-4-un)tno)-1,2,4-
TpuasuH-3-mi)-5-xyop-1,3-murunpocnupo[unaen-2,4'-nunepuaud]-1-amua (15 wmr, 0,032
MMonb, 33% Beixon). m/z (esi/APCI) M1 = 475,2. 'H AMP (400 MI'y, CDCls) & 8,20 (c, 1
H), 7,76 (c, 1 H), 7,22 (c, 2 H), 6,13 (¢, 1 H), 4,91 (¢, 2 H), 4,74 (c, 2 H), 3,97 (¢, 1 H), 3,35
(n,J=12,1Ty, 2 H),3,12 (g, J =16,2T'y, 1 H), 2,75 (o, J = 16,1 'y, 1 H), 1,87 (1, J = 12,4
I'm, 1 H), 1,76 (n, J=11,5T1, 1 H), 1,67 (7, J = 13,0 'y, 1 H), 1,39 (g, J = 12,5 I'y, 2 H).
IIpumep 18
HoN

/,'

N

/)

P

(S)-1'-(6-((2-amuHO0-5-x10pnupuanH-4-mn)tuo)-1.2 4-rpuazug-3-mi)-1.3-

A\
P

N
N
N

H,

murunpocnupo|uanen-2.4'-nunepunuul-1-amug

[00384] Cramus A: (R)-N-((S)-1'-(6-Xnop-1,2,4-rpuasun-3-nin)-1,3-auruapocnupo| uHAEH-

2,4'-nunepuanH]-1-mn)-2-metunnponas-2-cyiabpuramun (10 r, 0,24 mmonb) u Hatpus 2-
amMuHO-5-xnopriupuana-4-tuonar (0,088 r, 0,48 wmmonb) 3arpyxkaimu B N,N-
numertmnaneramun (1,2 v, 0,24 mmons). Jobasmsmu Tpustuiaamus (0,13 mut, 0,96 Mmoib) u

nosyueHHbl pacteop nepememusanu npu 100 °C B teuenue 96 uvacos. Celpoii MaTepuan
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3arpykand B 40 T cCUJTMKareaeBoil KOJIOHKHU U BbiAeNsU 1o rpaguenty 0-10% MeOH:IXM
+ NH;OH c¢ mnonyuenuem (R)-N-(($)-1'-(6-((2-amuHO-5-xnopnupuans-4-mn)tno)-1,2,4-
TpuasuH-3-mn)-1,3-guruapoctmpo| uHneH-2,4'-nunepuaut]- 1 -mn)-2-metunnponas-2-
cynbdunamuna (0,066 T, 0,12 Mmonb, 48%). m/z (esi/APCI) M1 = 5442,
[00385] Cranus B: (R)-N-((S)-1'-(6-((2-Amuno-5-xnoprmpunus-4-ui)tio)- 1,2, 4-tpuasus-3-
wn)-1,3-nuruapocnupo| uHneH-2,4'-nunepuauH | - 1 -mn)-2-MeTHInponan-2-CyabpuHaAMH
(0,028 r, 0,051 mmonb) 3arpyxkanu B auxiopmertad (0,51 mi, 0,051 mmons). Jobasisiiu
pactBop ruapoxjopunHoi kucaotsl (4,0M B 1,4-nmuokcane) (0,10 mi, 0,404 mmonb), u
MOJIyYE€HHBIM PAcTBOP MEPEMEIINBANIN NP KOMHATHOW Temmeparype B TedeHue 30 MHUHYT.
HeounmmeHHslii MpOAYKT peakiuu (GHIBTPOBAIN C OTCachiBaHUEM ¢ monydeHueM (S)-1'-(6-
((2-amuHO-5-xNOpIIHPUINH-4-11)THO)- 1,2, 4-TpHrazun-3-mn)-1,3-nuruapocnupo| uaaeH-2,4'-
nuniepunuH]-1-amuna (0,015 1, 0,034 mmonb, 68% BBIXOI) B BHIE TBEPAOTO BELIECTBA. 'qH
SAMP (400 MI'y, (CD3),S0) 6 8,52 (¢, 1H), 7,86 (c, 1H), 7,31 (¢, 1H), 7,19 (n, 2H, J= 8,2
I'm), 6,15 (¢, 2H), 5,86 (c, 1H), 5,76 (¢, 1H), 4,64 (1, 3H), 3,88 (¢, 1H), 3,14 (n, 1H, J=15,7
'), 2,68 (n, 1H, J=14.9), 1,76 (m, 4H), 1,20 (v, 3H); m/z (esi/APCT) M1 = 440,2.

IIpumep 19

/)

Az

7N
KIA
|

N7 N

H,

A\Y
4

()-1'-(6-((2-aMuHO-3-LUKJIOOPOIMINUPUANH-4-11)THO)-1.2.4-Tprasun-3-mi)-1.3-

murunpocnupoluanen-2.4'-nunepunuul]-1-amua

[00386] Cramus A: 4-bpowm-3-muknonponmnmupuans-2-amua (0,013 r, 0,061 mmons),
Tpu(audensmwmaenaneron)unauaaus - (0)  (0,0044 r, 0,0048 wmmonb), 4,5-0mc
(mudpenundochuno)-9,9-numerunkcanrer (0,0035 r, 0,0061 mmons), u mpem-oytun (S)-(1'-
(6-mepkanro-1,2,4-tpuasun-3-un)-1,3-guruapocnupo[ nHaeH-2,4'-nunepuanH|-1-

win)kapOamar (0,025 r, 0,061 mmonsb) pactBopsimn B 1,4-nuokcane (0,30 mi, 0,061 Mmodb).
HobGasmsuu N-stun-N-uzonponwipornad-2-amuH (0,022 mut, 0,12 MMOJTB), U MIOJTyYeHHBIH B
pesyiabTare pactBop nepemewuBanu npu 100 °C B teueHue 4 uacoB. ChIpoil MaTepuan

sarpyanm B 60 r C-18 kojoHKy M Belgensiu mo rpaaueHty 5-95% MeCN:H,O + 0,1%
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TPO. Ppakuuum KOHAEHCHpPOBaNIM, CHOBa cycneHauposanu B JXM, mnpombiBanu
HacbineHHbIM pactBopoM NaHCO; u cymmmu nHag Nap,SO,. PactBop dunbTpoBanu u
KOHzeHCcHpoBann ¢ mnoiydeHueM (R)-N-((S)-1'-(6-((2-aMuHO-3-1IUKIONPONUITUPUANH-4-
w1)THo)-1,2,4-rpuasun-3-mn)-1,3-gurunpocnupo| uaaeH-2,4'-nunepunut] - 1 -mm)-2-
metuinponas-2-cynbdunamuna (0,0089 r, 0,016 mmonb, 27%) B BuAe TBEPAOTO BELIECTBA.
m/z (esi/APCI) M1 = 550,2.
[00387] Cramus B: (R)-N-((S)-1'-(6-((2-AMHHO-3-LHMKJIONPONUINUPUANH-4-1T)THO)-1,2,4-
TpuasuH-3-min)-1,3-nuruapoctupo| uHaeH-2,4'-nunepuauH |- 1 -un)-2-metunnponas-2-
cyabpuramua (0,0080 r, 0,015 mmonb) 3arpyxanu B auxygopmeras (0,10 mi, 0,015 mmods).
Jobapnsimu ruapoxiopunHyo kuciaory (4,0 H. B amokcane) (0,018 mu, 0,073 mmoinb) u
pacTBOp NepeMeIlnBaId IPU KOMHATHON Temrneparype B TedeHue 30 munyT. HeounieHHbIit
NPOAYKT peakuuu (UIbTPOBAM C BakyyMHbIM otcocoM. Ocamok pactBopstii B MeOH u
KOHJEHCUPOBaIM, 3aTeM CcHOBa cycnenauposanu B JIXM. Pactsop mnpomseiBanu
HachimeHHbIM pacTBopoM Na,HCO; ¢ mocnenyromum nodasieHreM Boabl. OpraHudeckue
¢dasel cymmmuin Haxg Na,SO; u KOHOeHcupoBaiau ¢ monydeHueM (s)-1'-(6-((2-amuno-3-
LUKJIONPONUIIHPUANH-4-11)THO)- 1,2, 4-Tprasun-3-mn)-1,3-nurugpocnupo| uHaeH-2,4'-
nunepunuH|-1-amuna (0,0054 r, 0,011 mmounb, 76% BbIXOR) B BUAE TBEPIOIO BEINECTBA. 'H
SAMP (400 MI', (CD3),SO) 6 8,46 (c, 1H), 7,60 (c, 1H), 7,31 (n, 1H, J= 6,3 I'my), 7,18 (M,
2H), 5,81 (¢, 1H), 5,75 (n, 2H, J=2,2 T'n), 4,57 (w1, 2H), 3,87 (c, 1H), 3,87 (m, 3H), 3,13 (m,
1H), 2,67 (m, 1H), 1,71 (m, SH), 1,20 (m, 2H), 0,85 (m, 2H), 0,58 (m, 2H); m/z (esi/APCI)
M1 =446,2.

IIpumep 20

H,N
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Ji ~-N
S N
/ Cl
o |
N" NH,

(R)-1'-(6-((2-amun0-3-xjoprupuaug-4-ua)ruo)-1.2 4-tpuasug-3-un)-1.3-

murunpocnupolnanen-2.4'-nunepunuul-1-amug

[00388] Cragust A: mpem-bytun (1R)-1-(3,3-numernn-1-okcuno-1,2-tnasupuans-2-mn)-1,3-

nuruapocnupo[unaen-2,4'- nunepunut]-1'-kapbokcunar (1,2 r, 3,2 MMONb) pacTBOPSUIA B
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nuxaopmetane (8,0 mi, 3,2 Mmmonb). JloGaBisiin pacTBOp rUAPOXIOPUAHON KHCIOTHI (4,0M B
1,4-nuokcane, 7,9 miu, 32 MMOJIb), M MOJYYEHHBIH PacTBOP NMEpEMELINBAIN IPU KOMHATHON
TeMmnepaTrype B TeueHue 2 4yacoB. HeouneHHbIi NpoaAyKT peakuuu (UIbTPOBAIH, U OCAIOK
npoMbIBaH 3pupom ¢ monyuenueM (R)-1,3-guruapocnupo[unnen-2,4'-nunepuant]- 1 -amuna
(0,82 1, 3,0 Mmonb, 94%) B Buze 1' TBepmoro Bemectsa. m/z (esi/APCI) M'1 =203,2.

[00389] Cramus B: (R)-1,3-puruapocnupo[unnen-2,4'-nunepunut]-1-amun (0,494 r, 2,44
MMOJIb) H 3,6-nubpom-1,2,4 -tpuasun (,58 r, 2,4 mMmonb) pactBopsuid B 1,4-nuokcane (9,8
i, 2,4 mmonb). Jobaensau Tpustunamud (1,0 M, 7,3 MMOJb) U TOJNyYEHHBIH PACTBOP
nepememuBa npu S0 °C B TeueHume 1,5 uacoB. PeaknmoHHyK cmech pazOaBisuin
pacteopom 3:1 JIXM: UIIC (25 mi) u npomsiaiu 2M NaCOs3 (15 mu). Oprannueckue ¢assl
OTAENSIH OT BOAHOrO cios. OpraHudeckue Cjaou OOBENUHSUIM M TPOMBIBAJIM BOIOH H
HaceimeHHbiM NaHCO;. Ceipoli marepuan cymuian Hax NapSO; W KOHIEHCHPOBAIH C
MOJIy4YEeHUEM (R)-1'-(6-6pom-1,2,4-Tpuazun-3-un)-1,3-quruapocnupo| uHaeH-2,4'-
nunepunuH]-1-amuna. m/z (esi/APCT) M'1 = 362,2.

[00390] Cramusa C: (R)-1'-(6-bpom-1,2,4-Tpuazun-3-nmn)-1,3-guruapocnupo[usnes-2,4'-
nunepunuH]-1-amun (0,88 r, 2,4 mmonb) 3arpyxamu B N, N-numerunaneramun (9,8 mu, 2,4
mmoJb). JlobaBnsiin Hatpusi 2-amMuHO-3-xjoprupunuH-4-tuonar (0,450 r, 2,4 mmonb) ¢

nocienyromuM nodaeieHueM TpudTIiaMuHa ruapoxjopuaa (0,34 1, 2,5 Mmodb).

ITonyuennsiii pactBop nepemernuBainu npu 80 °C B Teuenue 12 yacoB. HeouuneHHbIH
nponykT peakuuu pazdasmsim 3:1 UIIC:JIXM. Opranuveckue (a3l mpombiBaan 2M
Na,CO; u HacbimenabiM NaHCOs3. Opranudeckue ¢asbl o0benuHsim, cymmwid Hag Na,SOy
u koHaeHcupoBanu. Ceipoii marepuan 3arpykanmu Ha 80 I CHIIMKAarejleByr) KOJOHKY U
smoupoBanu 0-10% MeOH:EtOAc ¢ nmonyuyernem (R)-1'-(6-((2-amuHO-3-XJI0pnHpUINH-4-
wi)tHo)-1,2,4-rpuasun-3-un)-1,3-nurunpocnupo| uaneH-2,4'-nunepunut]-1-amuna (0,14 T,
0,33 Mmoub, 13,5% BbIxox) B Bue TBepnoro semecrtsa. 'H SIMP (400 MI', (CD;),SO) &
8,48 (¢, 1H), 7,70 (¢, 1H), 7,31 (n, 1H, J=6,2 T'n), 7,18 (m, 2H), 6,42 (c, 1H), 5,93 (u, 1H,
J=5,3 T'n), 4,54 (w1, 2H), 3,88 (¢, 1H), 3,39 (m, 1H), 3,13 (n, 1H, J=15,6 T'u), 2,67 (a, 1H,
J=15,6), 1,85 (M, SH), 1,59 (n, 1H, J=13,2Tw), 1,20 (M, 3H); m/z (esi/APCI) M1 = 440,1.
IIpumep 21
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(35.45)-8-(6-((2-amun0-3 -bropriupunud-4-un)tuo)-1.2 4-tpua3zuH-3-uj )-3-MeTHUI-2-0KCa-3-

aszacrupol4.51nexkan-4-amMug

[00391] (35,45)-8-(6-Xnop-1,2,4-Tpuazun-3-min)-3-mMeTni-2-okca-8-azacnupo[4. 5| nexan-4-
amuaa (0,026 1, 0,090 MMonb) U MeTHI 3-((2-aMUHO-3-PTOPIUPUINH-4-HJT)THO))IPOTIAHOATA
(0,023 1, 0,099 mmonb) pacteopsm B N,N-mumernnaueramune (0,50 mu, 0,10 mMmors).
Hobasnsimu mpem-6yrokenn kanus (0,090 v, 0,090 MMOITB), U TIOJMYYEHHBIH B Pe3yJIbTaTe
pacTBop nepememinBanu B TeueHue Houu npu 80 °C. HeouuineHHbI NPOAYKT peakLuu
3arpykanu B 40 r CUTMKAreIeByr0 KOJOHKY U BbiAessuin no rpaaguenty 0-8% MeOH:JIXM +
NH4OH ¢ nonyuennem (3.5,45)-8-(6-((2-amuno-3-pTopnupunus-4-un)tno)-1,2,4-rpuazus-3-
win)-3-MeTmi-2-okca-8-a3zacrupo[ 4.5 Jnekan-4-amuna (0,0092 r, 0,024 mmodb, 26,0% BbIXON)
B BHe TBepHOro Bemectsa 'H SAMP (400 MI', (CD;),S0) & 8,23 (¢, 1H), 7,92 (m, 1H), 7,57
(M, 1H), 6,67 (c, 2H), 5,73 (c, 2H), 3,99 (m, 1H), 3,64 (n, 3H, J=8,4 '), 2,88 (n, 2H, J=5,0
I'm), 1,96 (¢, 2H), 1,54 (m, 4H), 1,15 (m, 1H), 1,05 (1, 2H, J= 6,2 I'n); m/z (esi/APC) M1 =
393,2.
Ipumep 22

NH,

(S)-1'-(6-((6-amMmuHONIUPUIMH-3-U1)OKCH )- 1.2 4-Tpuasul-3-un)-1.3-nuruapocnupo| uHaeH-

2 4'-munepunug]-1-amun

[00392] Crammsa A: (S)-N-((S)-1'-(6-bpom-1,2,4-rpuasun-3-nn)-1,3-auruapocnupo| vHAEH-
2,4'-nunepuanH]-1-mn)-2-metunnponas-2-cyiabpuramun (0,10 r, 0,22 mMmonb), 2-aMUHO-5-
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rugpokcurmpunud HCl (0,033 1, 0,23 mmonb), u ne3us kapOonar ( 0,22 r, 0,66 MMoIb)
pactBopsutn B (Metuicyibbunmwi)merane (2,0 mu, 0,22 mmonb). IlosyueHHBIH pacTBOp
nepememnBanu npu 100 °C B Tteyenue Houu. Ceipoli Marepuan 3arpyxkamu B 40 r
CHJTMKAreJIeBYI0 KOJIOHKY M BBIIEJSUIH MO U30KpaTtudeckomy crocody 10% MeOH:EtOAc +
NH4,OH c¢ nonyuenuem (R)-N-((S)-1'-(6-((6-amuHONIMpuaun-3-mn)okcu)-1,2 4-rpruasus-3-
wn)-1,3-nuruapocnupo| uHaeH-2,4'-nunepuanH | - 1 -1 )-2-MeTHInponan-2-CyabpuHaMuIa
(0,015 , 0,030 Mmoub, 14 % BbeIxOn). M/z (esi/APCI) M1 = 4942,
[00393] Cragus B: (R)-N-((S)-1'-(6-((6-AMuHOnIMpUINH-3-11)0KCH)-1,2,4-Tpra3un-3-mn)-
1,3-guruapocnupo|uaaen-2,4'-nunepunut|- 1 -un)-2-merunnponas-2-cynbdpunamun (0,015 T,
0,030 wmmounb) pactBopsuiu B guxjopmeraHe (0,10 mu, 0,030 wmwmons). [lobasmsuu
runpoxyopunayro kuciory (4,0 H. B guokcane, 0,076 mu, 0,30 MMOJIb) U pPEAKLMOHHYIO
CMeChb MepeMelInBaay NPU KOMHATHOW TeMreparype B TedeHue | daca. HeouuineHnsii
NPOAYKT peakuuu (UIBTPOBAIN C BAKyyMHBIM OTCOCOM C Mony4deHHeM ocaaka. Ocamok
MPOMBIBIA B OTAENbHYIO prbTpyromnyio kojdy m3 MeOH. Cripoit MmaTepuan 3arpyskajiu B
4 T cuUNIHMKareNeByr KOJIOHKY W BBIIEISUIM MO HM30KpaTHueckoMmy rpanueHty 10%
MeOH:EtOAc + NH4OH c¢ mnoayuenuem (S)-1'-(6-((6-amuHOIMUpunuH-3-un)okcu)-1,2,4-
TpuasuH-3-mn)-1,3-nuruapoctmpol| uHneH-2,4'-munepunus|-1-amuna (0,0050 r, 0,013 mMmodb,
42% Bbixox) B Bume TBepaoro Bemecrsa. 'H AMP (400 MI'n, (CDs),S0) & 8,37 (c, 1H), 7,80
(M, 1H), 7,30 (M, 2H), 7,17(m, 2H), 6,46 (n, 1H, J= 8,8 T'n), 5,87 (¢, 2H), 4,33 (m, 1H), 3,87
(m, 1H), 3,20 (M, 1H), 3,08 (1, 2H, J=16,0 I'n), 2,65 (M, 1H), 1,96 (c, 2H), 1,73 (M, 1H), 1,62
(M, 1H), 1,47 (m, 1H), 1,21 (c, 1H), 1,15 (m, 2H); m/z (esi/APCI) M'1 = 390,2.

IIpumep 23

HZN/,

N N
| R
Ji ~-N
S N
/ Cl
o |
N" NH,

(R)-1'-(6-((2-amun0-3-xyopnupunud-4-un)tuo)-1.2 4-tpuazun-3-wui)-3 H-

crupo|oemzodypan-2.4'-nunepuaud ]-3-aMue

[00394] Cranus A: (R)-N-((R)-1'-(6-Xnop-1,2,4-Tpuaszun-3-un)-3 H-cnupo| Oersodypan-2,4'-

nunepuauH]-3-umn)-2-merunnponas-2-cynspunamun (0,037 r, 0,088 mMmonb) u HaTpus 2-
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amMuHO-3-xnoprnupunana-4-tuonar (0,034 r, 0,18 wmwmonp) pasbamsum B N,N-
numermnaneramunu. (0,44 mi, 0,088 mmonb). Jobasmsmm TpusTmnamun (0,049 mur, 0,35
MMOJIb) U TOJYYEHHBIH pacTBOp mnepemMemuBaiu B TedeHue Houn npu 100 °C. Ceipoit
Mmarepuan 3arpyxaii B 40 r cuIMKarejaeByl KOJOHKY M Bblaessud mo rpaaueHty 0-10%
MeOH:EtOAc ¢ nonyuenuem (R)-N-((R)-1'-(6-((2-amun0-3-xn0opnupuaus-4-ui)tio)-1,2,4-
TpuasuH-3-un)-3H-criupo[ 6enzodypan-2,4'-nunepunut|-3-mui)-2-MeTUIIPONaH-2-
cynsdunamuna. m/z (esi/APCI) M1 = 546,1.

[00395] Cragust B: (R)-N-((R)-1'-(6-((2-AmunO-3-x10prupuanuH-4-ui)tho)- 1,2, 4-tpuasus-3-
wn)-3 H-crimpo[ 6enzodypan-2,4'-nunepunut|-3-mn)-2-merunnponas-2-cynspuaamun (0,039

r, 0,071 wmmomb) 3arpyxamu B 1,4-muokcan (0,71 wmu, 0,071 wmwmons). [lobasmsuiu

rUapOXIOpuaHy0 KucioTy (4,0M B 1,4-muokcane, 0,14 mut, 0,57 MMOIb), U TOJNyYEHHBIH
pacTBOp NHepeMellMBald IPU KOMHATHOW Temneparype B TedeHue 30 MuHyT. Peaxuuro
raciiii HachllleHHbIM pacTBopoM Na;SOs (2,0 mi), moka pactBop He mmen pH 9 u
skctparupoBanu  EtOAc. HeouumieHHslli NOpoxykKT peakuuu 3arpykaid B 24 T
CUJIMKArejeByl0 KOJOHKY M Bbliesiu no rpaaueHty 0-10% MeOH:EtOAc + NH4OH c
MOJIyYEeHUEM (R)-1'-(6-((2-amuuO-3-x0pNIUpUANH-4-1T)THO)- 1,2, 4-TpHasun-3-un)-3H-
cniupo| 6enszodypan-2,4'-munepunut]-3-amuna (0,0077 r, 0,017 mmonb, 24% BBIXON) B BUAE
macrma. 'H SIMP (400 MI'u, CDCl3) & 8,22 (c, 1H), 7,71 (n, 1H, J=4,4 '), 7,34 (o, 1H, = 7,3
I'm), 7,23 (M, 1H), 6,94 (m, 1H), 6,84 (n, 1H, J=8,0 I'ny), 6,14 (n, 1H, J=5,4 T'ny), 4,80 (1, 2H),
4,14 (c, 1H), 3,01 (c, 1H), 2,49 (c, 1H), 2,00 (m, 4H), 1,81 (M, 1H), 1,26 (m, 3H); m/z
(esi/APCI) M1 =442,1.

IIpumep 24

N N
| R
Ji ~-N
S N
/ Cl
o |
N" NH,

(S)-1'-(6-((2-amuHO0-3-x10pnupuanH-4-m)tuo)-1.2 4-rpuazug-3-min)-5.7-

muruapocrupo| uukonental blnupuauu-6.4'-nunepunu|-S5-amMmug

[00396] Cramus A: mpem-bytun  (5)-5-(((R)-mpem-OytuncynsPpuHnI)aMuHO)-5,7-

auruapocnupo| uukinonenta| b nupuann-6,4'-nunepunut]-1'-kapbokcunar (0,20 r, 0,49
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MMOJIb) 3arpy’kaiu B auxjopmerad (2,5 mu, 0,49 mmonsp). JoOaBmsiiu TpUPTOPYKCYCHYIO
kuciory (0,38 mu, 4,9 MMoOnb), U TOJIYYEHHBIH PacTBOP INEPEMEIINBAIM NPH KOMHATHON
Temneparype B TeueHue | yaca. PeakIiMOHHYO cMeCh KOHIEHCUPOBAJIH ¢ NosrydeHueM (R)-N-
((S)-5,7-murunpocnupol uukinonenTal b |nupuauH-6,4'-munepuanH] - 5-1mi)-2-MeTUIPOTaH-2-
cynbpunamuna (0,15 r, 0,49 mmonp, 99% BBIXOA) B BHUIE CTEKJIOBHUAHOTO TBEPAOTO
BemecTsa. m/z (esi/APCI) M1 = 308,2.

[00397] Cranus B: (R)-N-((S)-5,7-Aurunpocnupo| pknonenTal b jmupunus-6,4'-
nunepuauH|-S-ui)-2-merwnponas-2-cynspunamug (0,15 r, 0,49 mmonb) u 3,6-guxiop-
1,2,4-tpuasun (0,084 r, 0,56 mmonb) pactBopsuin B 1,4-nmuokcane (1,5 mu, 0,375 mmons).
Hobapnsmm TpusTrnamuH (0,21 mot, 1,47 MMONb) M MOJNYYEHHBIH PacTBOP MEpPEeMELIHBAIN
npu 100 °C B Teuenue Houu. Chipoil MaTepuain 3arpyxanu B 40 I CUIHMKarejaeByo KOJOHKY U
BbIIessH 1o rpaaueHty 50-100% EtOAc/rexcan ¢ monyuernem (R)-N-((S)-1'-(6-xmop-1,2,4-
TpHa3uH-3-1n)-5,7-nuruapocnupo| nukionenral b lnupuans-6,4'-nunepunuH|-S-mn)-2-
metuinponas-2-cynbpunamuna (0,099 r, 0,23 mmonb, 47% BBIXOA) B BHUAE TBEPAOH
Bemectsa m/z (esi/APCI) M'1 = 421,2.

[00398] Cranus C: (R)-N-((5)-1'-(6-xmop-1,2,4-Tpuazus-3-un)-5,7-
auruapocnupo| uukiaonenTal b nupuans-6,4'-nunepuanH|-5-ui)-2-MeTUIIpOTaH-2-
cyabpuramun (0,099 r, 0,23 mmoib) U HaTpus 2-aMuHO-3-xjoprnupunua-4-tuonar (0,10 r,
0,56 mmonp) 3arpyxkanu B N N-numerwrnaueramun (1,2 wmu, 0,23 mmons). JlobGasnsiim
tpusTunamuH (0,13 mi, 0,94 MMonb) u nonyueHHsIH pacTBop nepemeunsanu npu 100 °C B
TedeHne 12 yacos. HeoumieHHbli NPOAYKT peakuuu 3arpyxanud B 40 r CUIMKarejieBylo
KOJIOHKY U Bbiaessuik no rpanuenty 0-10% MeOH:EtOAc ¢ nonyuenuem (R)-N-((S)-1'-(6-
((2-amuHO-3-xNOpIMPUANH-4-)UT)THO)- 1,2, 4-TpHasun-3-mn)-5,7-

auruapocnupo| unkionenTal b | mupuann-6,4'-nunepuanH|-5-ui)-2-MeTUIIPOTaH-2-
cynepunamuaa (0,027 r, 0,050 mmonb, 21% BBIXON) B BUAE TBEPIOrO BEIIECTBA. M/Z
(esi/APCT)M'1 = 545,1.

[00399] Cramus D: (R)-N-((S)-1'-(6-((2-AmunO-3-x0prupuauH-4-ui)tho)- 1,2, 4-tpuasus-3-
wn)-5, 7-nuruapocnupo| iukonenTal b lmupunuH-6,4'-nmunepu i |-5-mn)-2-MeTHIponas-2-
cynappuramun (0,027 r, 0,05 mmonp) 3arpy:xanu B 1,4- nuokcan (0,50 mu, 0,05 mmors).
JloGaBysin pacTBOp THAPOXJIOPUIHON Kuciaotel (4,0M B 1,4-muokcane, 0,099 mu, 0,40
MMOJIb), ¥ TIOJyYEHHBIH PacTBOpP MMEPEMEIINBAIHN IPH KOMHATHON TeMIlepaTtype B TeueHue 15
MuHYT. Peakumro racunm HaceimeHHbIM pacTtBopoM Na,HCO;, u skemaemblii mpoaykT
skcrparupoBasin EtOAc. Opranmueckue (aser cymmiun Hagy Na2SO4, KOHIEHCHPOBAIU U

3arpyskajiu B 24 r CUJIMKareJeByO KOJIOHKY U Bbiaessn 1o rpagueHty 0-20% MeOH:EtOAc
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+ NH4OH c nonyuenunem (5)-1'-(6-((2-amuno-3-xnopnupuans-4-) ni)tuo)-1,2,4-rpua3sun-3-

)-S5, 7-quranpocnupo| uuksionenTal b jmupuana-6,4'-nmunepunut]-S-amuna (0,0073 r, 0,017

MMOJIb, 33% Bbix0x). 'H SIMP (400 MTI'y, (CD3),SO) & 8,45 (¢, 1H), 8,20 (¢, 1H), 7,77 (x,

1H, J=5,2 T'u), 7,65 (n, 1H, J=7,5 T'm), 7,15 (m, 1H), 6,15 (», 1H, J=5,3 I'm), 4,91 (c, 3H),

4,79 (w1, 2H), 4,06 (¢, 1H), 3,35 (M, 2H), 3,26 (n, 1H, J=16,3), 2,93 (n, 1H, J= 16,3 '), 1,86

(v, 2H), 1,70 (m,1H), 1,43 (m, 1H, J= 13,2 T'), 1,25 (¢, 1H); m/z (esi/APCI) M1 = 4412.
IIpumep 25

HZN/,

N N

e

N
s” N
FeF
%
S W
N
N" H

(N-4-((3-(1-amuuo-1_3-gurunpocnup|unnes-2.4'-nunepunud]-1'-un)-1.2 4-rpuazug-6-

/

[\Y

Wi1)TUO)-3.3-mudrop-1.3-nurnnpo-2H-nuppousol 2.3-bnupuany-2-o8
[00400] Ctragust A: DIEA (0,030 mu, 0,17 mmonb) nobasisiin k cMmecu ¢ 3,3-nudrop-4-ioa-

1,3-ngurnapo-2H-nuppono[2,3-b]nupuann-2- ony (0,028 r, 0,093 mmons), mpem-oytun (S)-
(1'-(6-mepkanro-1,2,4-tpuasun-3-un)-1,3-guruapocnupo[ unaen-2,4'-nunepunut|-1-
wn)kapbamara (0,035 r, 0,085 mmonb), Tpu(audensmmaenaneron)aunaniaaus (0) (0,0039 r,
0,0042 mmonb) u 4,5-Ouc(mudenundocpuno)-9,9-numermnkcanrera (0,0049 r, 0,0085
mmoib) B 1,4-muokcane (0,85 mu, 0,085 MMOJb) mMpU KOMHATHOW TeMIepaType Mpu
nepemernBaHii. CMech era3upoBaji aproHOM B T€UeHHe 5 MUHYT 0 HarpeBaHus a0 100
°C B Teuenne |1 yaca. PeakiIMOHHYIO CMECh KOHLIEHTPHUPOBAJIM B BAKyyMe U 3aTE€M YHUCTHIIH C
UCTIONIB30BaHueM (e xpomarorpaduu, smoupys rpagueHtom ot 0 go 20% MeOH B
EtOAc ¢ nobasnenuem 2% NH4OH, ¢ nonyderunem mpem-0ytun (S)-(1'-(6-((3,3)-nudrop-2-
okco-2,3-nurunpo-1H-muppono[2,3-bmupunun-4-un)ruo)-1,2,4-tpuazus-3-un)-1,3-
auruapocnupo[uaaen-2,4'-nunepunut]-1-un)kapdamara (mpenmonaraemslii
KOJIIYECTBEHHBIH BbIXON). 7/Z (esi/APCT)M'1 = 5822,

[00401] Cramusa B: mpem-byrun  (S)-(1'-(6-((3,3-audrop-2-okco-2,3-aurunpo-14-
nuppodo|2,3-bnupunus-4-un)tno)- 1,2,4-rpuazun-3-mn)-1,3-nurunpocnupo| uaneH-2,4'-
nunepuauH]-1-nnkapbamar cycnenauposanu B S M IXM u obpabareBanu TPO (5 mn)

Ipu TNepeMellMBaHUM TpU KOMHATHOW Temmeparype B TedeHue 15 wmuH. Cwmech
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KOHLIEHTPUPOBAJIN B BaKyymMe U CHOBa cycneHauposanu B 25 mu cmecu 3:1 JIXM:UIIC.
Hobaensmu HaceimeHHblii NaHCO3 (25 mi1) u nepememmBanu B TedeHue S munyt. Cioun
pa3iessuil U 3aTeM 3KCTParupoBajiy OONBIIMHCTBO OpraHUYecKuX (a3 W3 BOAHOTO CIOsS
AXM:UIIC (2 x 15 mn). Opranuyeckue ciou OOBENMHSIM M MPOMBIBAIN HACHIIEHHBIM
coneBbIM pacTBopoM (25 mu), cymmiu Hag NapSO,, (GuIbTpoBaaM M KOHLIEHTPUPOBAIH B
Bakyyme ¢ monydeHuem (5)-4-((3-(1-amuno-1,3-gurunpocnupo[unnen-2,4'-nunepunus]-1'-
wn)-1,2,4-tpuaszuH-6-mn)tno)-3,3-nudrop-1,3-gurunpo-2 H-nuppono[ 2,3-b JrupunuH-2-oHa
(0,023 1, 0,048 mMmonb, 57% BeIxOx) B BHme TBepaoro Bemecrsa. 'H SIMP (400 MI'w,
(CD3),S0) 6 8,54 (c, 1 H), 8,09 (n, ) =5,7T, 1 H), 7,33 (m, 1 H), 7,24 — 7,16 (m, 4 H), 6,56
(n, J =5,9T1, 1 H), 4,55 (1, 2 H), 3,94 (¢, 1 H), 3,41 (m, 2 H), 3,14 (n, J = 15,5 Ty, 1 H),
2,72 (n, ) =15,85Tn, 1 H), 1,86 — 1,66 (m, 2 H), 1,60 (n, ] =13,5T, 1 H), 1,24 (m, 2 H). m/z
(esi/APCI) M1 =482,1.
IIpumep 26

/,'

HN

(-1'-(6-((1H-tuppono[2.3-bnupunusg-3-mn)tuo)-1.2.4-tpuazun-3-un)-1.3-

murunpocrnupoluanen-2.4'-nunepunuul]-1-amMmua

[00402] Cwmech u3 3-tion-1H-nuppono[2,3-bnupuauna (0,015 r, 0,061 Mmonb), TpeT-OyTHI
(S)-(1'-(6-mepxarro-1,2,4-)rpuaszun-3-un)-1,3-gurugpocnupo| uuaeH-2,4'-nunepuaut|-1-

win)kapOamara (0,025 r, 0,061 mmons), kanust kapoonata (0,015 r, 0,091 mmounb) u meau(l)
wonuna (0,0031 mu, 0,091 mmons) B IM® (0,61 mu, 0,061 mmons) HarpeBasiu 1o 75 °C B
TeyeHne | uaca. PeakuMoHHYIO CMeCh OXJIaXKOaJId IO KOMHATHOH TeMIIepaTypbl U 3aTeM
racum EtOAc (25 mir) u Bomoii (25 mun). Jlanayro aByx(dasHyro cmech (GUIBTPOBAIH Yepe3
oymary GF/F u 3arem pasmemsmu ciou. OpraHudeckyro (asy NIpOMBIBAIA COJEBBIM
HACBIIICHHBIM pacTtBopoM (25 ™), cymwmm Haa NaySQs, GuibTpoBaid U 3aTeM
KOHLIEHTPUPOBAIX B BakyyMe. IlonyueHHBbIH ocTaTOK CHOBa cycneHaupoBaid B JIXM (5 mn)
u obpabareBanu TPO (5 M) npu nepeMenTNBaHUN ITPU KOMHATHOM TeMIepaType B TEUEHUE

15 munyT. CMech KOHLIEHTPHPOBAIIM B BaKyyMe U CHOBa cycrienauposaiu B IXM:UTIC (3:1)
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(25 wmm). JlobaBmsmm HachimeHHslii pactBop NaHCO; (25 M) um mepememmBanu mpu
KOMHATHOW TeMmneparype B TedeHne 5 MuH. J[Byx¢asHylo cMechb pa3fensii U OCTaTOYHBbIE
oprannueckue (Qasel sxcrparupoamu JAXM:MIIC (2 % 15 mi) w3 BOAHOrO CIOA.
[Tony4yeHHble OpraHMYecKHe CJIOU OOBENUHSUIM W MPOMBIBAIH HACBIIIEHHBIM COJIEBBIM
pactBopoM (25 mu), cymuiau Hag NapSO,, GUIBTPOBANIN M KOHLEHTPUPOBAIN B BaKyyMe.
CrIpoii MaTepuan YUCTHIIN C MCTIONb30BaHNEM (el XxpomMaTorpaduu, SOUPYs TPAAUNEHTOM
or 0 o 20% MeOH B EtOAc ¢ nobasnenunem 2% NH,OH c¢ nonyuenuem (S)-1'-(6-((1H-
nuppoio[2,3-blnupunun-3)  -wn)tHo)-1,2,4-rpuasun-3-un)-1,3-guruapocnupo[uaaeH-2,4'-
nunepunuH]-1-amuna (0,011 r, 0,025 mmonb, 41% BbIXOA) B BUAE TBEPAOrO BEIIECTBA.
(0,011 r, 0,025 mmonb, 41% BBIXON) B BUAE TBEPIOTO BEINECTBA. 'H amp (400 MTI'L,
(CDs),S0) 6 12,28 (¢, 1 H), 8,30 (an, J =4,7, 1,6 'y, 1 H), 8,18 (um, 2 H), 8,10 (c, 1 H), 7,94
(n,J=2,7Tu, 1 H), 7,90 (an, J =8,2, 1,6 I'u, 1 H), 7,46 (n, J =72 T, 1 H), 7,36 — 7,24 (M, 4
H), 7,15 (an, J =7,8,4,7T'y, 1 H), 4,45-431 (M, 3 H), 3,24 (1,J =129T1, 2 H), 3,15 (1, J
=16,01I, 1 H), 297 (o, J =162 Ty, 1 H), 1,71 — 1,56 (m, 2 H), 1,47 (n, J = 13,3 'y, 2 H).
m/z (esi/APCT)M'1 = 430,2.
IIpumep 27

(S)-1'-(6-((1 H-tupazono[3.4-bnupunus-3-un)tuo)-1.2 4-rpuazun-3-un)-1.3-

murunpocnupoluanen-2.4'-nmunepunuul-1-amug

[00403] Cmech u3 1-boc-3-tion-1H-nupazono[3,4-b]nmupuanna (0,027 , 0,079 mmons), (R)-

N-((S)-1'-(6-mepxkanro)-1,2,4-tpuazun-3-mn)-1,3-guruapocnupo[ uaaeH-2,4'-nunepuauH] -1 -

wi)-2-metunponas-2-cynspuHamuna (0,030 r, 0,072 mmons), kanus kapbonara (0,015 T,
0,11 mmonp) u menu(l) momuna (0,0037 mu, 0,11 mmons) B JIM®P (0,72 mi, 0,072 mmonb)
Harpesanu A0 100 °C B TeyeHue 16 yacoB. PeaklIMOHHYIO CMeCh OXJIaXAadu O KOMHATHON
temriepatypbl U racwim EtOAc (25 mi) u Bomoit (25 mun). Januyro aByx¢asHyK CMech
¢unbTpoBamu uepes Oymary GF/F u pasmemstnmu cnou. Opranudeckyro (asy mpoMbIBaIN
HACBHIIEHHBIM COJIEBBIM pacTBopoM (25 wu), cymmmun Hax NapSOs, ¢unbrpoBanu u
KOHLIEHTPUPOBAJIU B BakyyMe. IlonydeHHbIl B pe3ybTaTe OCTaTOK CHOBA CYCIIEHANPOBAJIH B
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1,4-nuokcane (5 mu) u obpadarsiBanu 41. HCI B auokcane (5 mut) mpu nepeMemnBaHuM Ipu
KOMHATHOM Temriepatype B Tedenue 15 munyT. KoHUeHTpupoBanu B BakyymMe U CHOBa
cycrienaupoBaiu B JIXM:UIIC (3:1) (25 mu). Jobasnsnu HaceimeHHbI pactBop NaHCOj;
(25 Mn) u cMmech mepeMelIMBaNId IPU KOMHATHOW TemIeparype B TEUEHHE S5 MUHYT.
JIByx(a3Hyr0 CcMeCh pasfe/suIl U OCTaTOYHble OpraHudeckue (asbl 3KCTPArHpOBAIU
JAXM:UIIC (2 x 15 mu) u3 BogHoro cjosi. [TonyueHHble OpraHu4ecKue CJIou OObEANHSIIH U
MPOMBIBAJIA HACBHIIEHHBIM COJIEBBIM PacTBOpOM (25 mu), cymmnu Hax Na, SOy, punbTpoBamu
U KOHLEHTpHpoBadHM B Bakyyme. CbIpoli Marepwaq YHUCTWIM C HCIOJB30BAaHHEM
npenapatusHoil BOXKX, smoupys rpagrienTom ot 5 10 95% ACN B BoAy ¢ MOAU(PHUKATOPOM
0,1% T®O. ®pakuuu NPOAYKTa BHICBOOONKIAIN OT OCHOBAHHMSI, UCIIOJB3Ysl HACBHIIEHHBIN
pactBop NaHCO; (25 mn). [TonydenHnyro B pesyibrare NBYX(asHYH CMeCh pa3nesisuid |
ocrato4Hble opranndeckue ¢asel sxctparuposamu JIXM:HUIIC (2 x 15 mir) u3 BOTHOTO CIIOSL.
[TonyueHHBIE B pe3yibTaTe OPraHUYECKHE CJIOM OOBENMHSIM U MPOMBIBAIH HACBIIIEHHBIM
coJieBbIM pacTBopoM (25 mur), cymmm Hag NaxSQOs, GUIBTPOBAIM M KOHIEHTPUPOBAIH B
Bakyyme ¢ noiydenuem (5)-1'-(6-((1H-mmpaszono[3,4-b)|nupuann-3-mn)tro)-1,2,4-rpua3us-
3-un)-1,3-nurunpocnupo| uuaen-2,4'-nmunepunud]-1-amuna (0,011 r, 0,025 mmons, 41 %
BBIXO/) B BUJI€ TBEPIOTO BELIECTBA. 'H saMP (400 MTI'y, (CD3),S0) 6 8,59 (nn, J = 4,5, 1,6
I'm, 1 H), 8,36 (¢, 1 H), 8,12 (nn, J = 8,0, 1,6 I'u, 1 H), 7,30 (n, J = 6,3 'y, 1 H), 7,27 (an, J =
8,2,4,5T'u, 1 H), 7,21 - 7,14 (m, 3 H), 4,42 (1, J = 14,3 ', 2 H), 3,87 (c, 1 H), 3,24 (m, 2 H),
3,08 (n, J =15,8Tw, 1 H), 2,65 (n, J =15,8Ty, 1 H), 1,73 (to, J = 12,3, 4,5 'y, 1 H), 1,62
(to, J = 12,7, 43 I'y, 1 H), 1,51 (o, J = 13,3 Ty, 1 H), 1,13 (n, J = 13,7 ', 1 H). m/z
(esi/APCI) M1 =431,2.

IIpumep 28

(S)-1'-(6-(u3oxmHOMUH-5-na0kcH )-1.2 4-tpuazug-3-uia)-1.3-nuruapocnupo| uunen-2.4'-

gunepuani]-1-amMmug
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[00404] Cranus A: PactBop S-ruppoxcunzoxunonusa (0,031 r, 0,22 mmons), (R)-N-((S)-1'-
(6-6pom-1,2 4-tpuazun-3-un)-1,3-guruapocnupo| uuaen-2,4'-nunepuant|-1-um)-2-
merunponas-2-cynbpunamuzaa (0,050 r, 0,11 mmonb) u nesus kap6onara (0,11 r, 0, 32
mmonb) B AMCO (1,1 mim, 0,11 mmonb) nHarpeBanu go 100 °C B TedeHue 72 4Hacos.
PeakirioHHy0 cMech Oxnaxaanu U no6asisui B Boay (25 mur) u EtOAc (25 mi). e dass
pazmemsuin U BOmHYK (asy skctparmpoBann EtOAc (2x25 mi). Opranuyeckue (assl
O0BETUHSIN, IPOMBIBAJIU COJIEBBIM pacTBOpoM (50 mut), cyurmnu Hax Na; SOy, punbTpoBanu
U KOHLEHTpupoBasu B Bakyyme. CHoBa cycmenaupoBain B JAXM (2 M) M 4uCTHIU C
UCTONIb30BaHueEM (e xpomarorpaduu, smroupysi rpaauertom ot 20 mo 100% EtOAc B
rekcaHax, mony4das  (R)-N-((S)-1'-(6-(uzoxunomun-5-unokcn)-1,2,4-rpuasun-3-mi)-1,3-
OUTHIPOCTIUPO[ MHIEH-2,4'-unepuauH |- 1 -un)-2-MeTUInponan-2-cyibh THAMU
(IIpezToNaraeMelii KOJTHMYeCTBEHHbIH BhIxox). 7m/z (esi/ APCI) M1 =529,2.
[00405] Cramus B: (R)-N-((5)-1'-(6-(M30xuHOMMH-5-M10KCH)- 1,2, 4-Tpra3un-3-mn)-1,3-
OUTHIPOCTIUPO[ MHAEH-2,4'-urepuauH |- 1 -1n)-2-MeTHUInponan-2-cy b THAMU
cycriengupoBaiu B 1,4-nuokcane (5 mu) u 4. HCl B 1,4-nnokcane (1 mut) mobasisuia mpu
nepeMelIMBaHuU NPU KOMHATHOU Temmneparype B TeueHue 30 MUHYT. PeakunOHHYIO CMeCh
KOHLIEHTPUPOBAJIM B BaKyyMe U 3areM cHoBa cycrneHauposanu B JIXM (15 wmu). Ceipoit
MPOAYKT MEePEBOAUIN B CBOOOAHOE OCHOBaHME HAChIeHHbIM pacTBopoM NaHCOs (15 M) u
nepememBaid B TedueHue 10 MHMHYT mpu KOMHATHOW Temmeparype. Ilonmydyennyro B
pesynbrate ABYX(a3HYHO CMeChb pas3leNsld, W OCTaTOYHble OpraHuueckue (assl
skctparupoBam JAIXM (2 x 15 wmi). Opranudeckue CioM OOBEAMHSIIH, MPOMBIBAIH
HACBILIEHHBIM COJIeBbIM pacTtBopoM (10 mu), cymmaun Hax NaySOs, ¢dunbTpoBamu u
KOHLIGHTpUpOBaIM B  BakyyMe. CpIpoii Marepuaq YHUCTWIM C  HCIOJb30BaHHEM
npenaparuBHoii BOXKX, smoupys rpamguentom or 5 mo 95% ACN B Bome ¢ 0,1%
momudukaropom TPO. @Ppakium NpOAYKTa MEPEBOAMIIM B CBOOOJHOE OCHOBAHUE
nobasneHneM HachieHHOro pactBopa NaHCO; (25 mun) u 3atem mobasmsumu JIXM (25 mun).
[TonyueHHy!0 B pe3yibTare ABYX(Aa3HYIO CMeChb pa3felisyii, U OCTATOYHbIE OPTaHUYECKHE
dassl skcrparupoBamu JIXM (2 x 15 mu) uz BomHoro cios. IlonydeHHBIE B pe3yjbTare
OpPTaHUYECKHE CIION OOBEIUHSUIA U MTPOMBIBAIM HACBILIEHHBIM COJIEBBIM PacTBOPOM (25 mi),
cyummin Hag Nay SOy, GrbTpoBaid 1 KOHLEHTPUPOBAIN B BaKyyMe ¢ noiydeHuem (5)-1'-(6-
(m3oxuHONMMH-5-1nokcn)-1,2,4-rpuasun-3-un)- 1,3-quruapocnupo[unaen-2,4'-nunepunut]-1-
amuHa (0,0013 1, 0,0031 mmonb, 3% BBIXOX B IBE CTaAWH) B BUAE TBEPIOH BEIIECTBA. 'H
SAMP (400 MI'y, (CD3),S0) 6 9,22 (¢, 1 H), 9,16 (¢, 1 H), 8,45 (n, J =591, 1 H), 8,24 (1, J
=59Tu, 1 H), 8,12 (n,J =9,01Iy, 1 H), 7,64 (n,J =8,8T'y, 1 H), 739 (1,J =43 Ty, 1 H),
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7,29 — 7,21 (m, 4 H), 4,69 (v, 2 H), 4,04 (c, 1 H), 3,46 (m, 2 H), 3,22 (1, ] = 15,6 Ty, 1 H),
2,91 (o, J=15,5Tu, 1 H), 1,93 - 1,78 (m, 2 H), 1,66 (n, J = 13,1 T, 1 H), 1,52 (1, T = 13,9
T'n, 1 H). m/z (esi/APCI)M™1 = 4252,

IIpumep 29
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(35.45)-3-metun-8-(6-((1-metun- 1 H-tupouso] 2.3-b lnupunua-4-un)ruo)-1.2.4-rpuasun-3-

Z

un)-2-okca-8-azacnupol4.5 | nekan-4-amud

[00406] Cranus A: DIEA (0,77 mn, 4,32 MMoJIb) go0aBysuii K pactBopy 3,6-auxiop-1,2.4-
tpuasuHa (0,19 r, 1,23 mmonb) u (35,4S5)-3-mernn-2-okca-8-a3zacnmpo[4.5|nexan-4-amMmuHa
nuruapoxyopuna (0,30 r, 1,23 mmons) B 1,4-nuokcane (6,2 mit, 1,23 MMOJIb) MPpU KOMHATHOH
temnepatrype. Cmech HarpeBaiun 1o 50 °C u mnepememnBaiu B TeueHHE 4 YacOB.
Peakunonnyo cmech naBanu octhiTh U paszOasisu 3:1 AXM:UIIC (25 mn) u 1M Harpus
kapOonatoM (25 mur). Cnou pasfensii U JOTOJHUTENbHbIE OpraHndeckue (asbl B BOTHOM
cnoe skcrparuposanu JAXM:UIIC (3 x 15 mu). OpraHuueckue clion OOBEAUHSIIH, CYLIHIN
Han Na,SOs, QuIbTpOBAIM M KOHLEHTPUPOBAIM B Bakyyme. [lonyueHHBIH B pe3yjbraTe
OCTaTOK YHCTHJIM C UCTIOJIb30BaHUEM (el XpoMaTorpaduu, 3IOupys rpagueHTom ot 0 1o
15% MeOH B IXM c¢ 1% moauduxaropom NH4;OH ¢ nonyuenuem (3.5,45)-8-(6-xmnop-1,2,4-
TpHUa3uH-3-mi)-3-MeTmi-2-okca-8-azacnupo[ 4.5 | nekan-4-amuna (0,25 r, 0,88 mmonb, 71%
BLIXOI) B BHJIE TBEPIOTO BemecTsa. n/z (esi/APCT) M1 = 284,1.

[00407] Ctramus B: 1-Metun-1H-niuppono|2,3-b Jnupunun-4-tron, Harpuesas coib (0,035 T,
0,19 MMOJIb), (35,45)-8-(6-xmop -1,2,4-Tpuasun-3-mn)-3-MeTun-2-okca-8-
azacriupo[4.5]nexan-4-amun (0,035 1, 0,12 mmonbs) u DIEA (0,065 mn, 0, 37 mmoib)
sarpyxam B DMA (1,23 miy, 0,12 mmonb), u cmech Harpeanu 1o 100 °C B Tedenue 16
gacoB. CMech OXJaXHan W YHCTWIM C HCHOJNb30BaHHMEM uieln Xpomartorpadpuu ¢
ucnojip3oBanueM rpaguerra or 0 mo 20% MeOH B XM c nobGasiennem 2% NH,OH.
@pakuuu TPONYKTa KOHLEHTPUPOBAJIM B BaKyymMe€ M JOMNOJHHUTENbHO UHUCTHIH C

ucnonp3oBanueM npenaparusHoil BOXKX, smroupys rpaguentom ot 5 1o 95% ACN B Boze ¢
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0,1% T®O momudpukaropoM. Ppakiuu NPOAYKTAa NEPEBOJWIM B CBOOOJHOE OCHOBAHUE
nyreM noOaBiieHus HaceimeHHoro pactsopa NaHCO; (25 mur) m 3artem poOasmsum 3:1
AXMUIIC (25 wmu). Ilonydyennyro B pesynbrare ABYX(a3HYHO CMeCh pasnesuid |
ocraTo4Hble opranuyeckue ¢asel sxctparuposanu JIXM:HUIIC (2 x 15 mu) u3 BoXHOro CIos.
[Tony4eHHble B pe3yjbTaTe OPraHMYECKHE CIOM OOBEIUHSIM M MPOMBIBAIHM HACHIIIEHHBIM
CoOJIeBbIM pacTBopoM (25 mu), cymmnu Han NapSQs, GuabTpoBamum M KOHLEHTPUPOBAIH B
Bakyyme ¢ mnonydeHueM (3S,45)-3-merui-8-(6-((1-metun-)1 H-nuppono[2,3-bnupunnn-4-
wi)THo)-1,2,4-rpua3un-3-mn)-2-okca-8-azacnupo[ 4.5 | nekan-4-amuna (0,013 r, 0,032 Mmoub,
26% BBIXOM) B BHIE TBEPIAOTO BELIECTBA. 'H ssMP (400 MI'u, CDCI3) 6 8,42 (c, 1 H), 8,11 (m,
J=51Tu, 1H),7,55(n,J=3,5Tu, 1 H), 6,75 (n, ] =5,1Tn, 1 H), 6,35 (n, ) =3,3T1, 1 H),
4,06 (m, 3 H), 3,80 (¢, 3 H), 3,68 (n, ] =8,4 T, 1 H), 3,60 (M, 2 H), 3,48 (n, ] =8,41, 1 H),
2,92 (n, J =531, 1 H), 1,76 (m, 1 H), 1,66 (m, 1 H), 1,58 — 1,45 (m, 2 H), 1,07 (1, J = 6,5
T'n, 3 H). m/z (esi/APCT)M "1 =4122.

IIpumep 30

/

Ji

S N
C0
N

(S)-1'-(6-((1 H-tupono[2.3-blnupunun-4-un)tuo)-1.2.4-tpuasun-3-min)-1.3-

[\Y
Z

murunpocrnupoluanen-2.4'-nunepunuul]-1-amMmua

[00408] Cranust A: 1H-ITuppono|[2,3-b]nupunun-4-tron (0,043 r, 0,29 MMoJb), OCHOBaHHE

Xynura (0,17  wm, 0,95 wmmomb) wu  N-(($5)-1'-(6-xmop-1,2,4-rpuasun-3-un)-1,3-

auruapocnupo|uaaen-2,4'-nunepunut|-1-un)-2-merunnponan-2-cynbpuaamun - (0,080 T,
0,19 mmornb) 3arpyxanu B8 DMA (1,90 mi, 0,19 mmons) u HarpeBanmu cmech a0 70 °C B
TeueHne 16 4acoB. PeaklMOHHYI0 CMeCh OXJAXKAAIM W YHCTHIH HENOCPEACTBEHHO C
UCTIONIB30BaHUEM (e Xpomarorpaduu, 3moupys rpaguertom ot 0 go 20% MeOH B IXM
¢ 2% NH,OH B xauectBe mobaBku ¢ moiydeHueMm (S)-N-((S)-1'-(6-((1H-muppomno[2,3-
blmupunnn-4-un)tro)-1,2,4-rpuasus-3-nin)-1,3-guruapocnupo[uaaen-2,4'-nunepuauH]- 1 -

wi1)-2-MeTuinponan-2-cynbpunamuna. Ilpennonaraembiii  KOJIUYECTBEHHBIH BBIXOA. M1/Z

144



(esi/APCT)M'1 = 5342
[00409] Cramus B: (S)-N-((S)-1'-(6-((1H-ITupono[2,3-b]nupuann-4-un)tro)-1,2,4- Tpuasus-
3-un)-1,3-purugpocnupo| uHAeH-2,4'-unepuauH |- 1-mn)-2-MeTunnponad-2-CyIbpUHAMUL
cycnennupoBanu B 1,4-nuokcane (5 mn) u 41, HCI B 1,4-guokcane (5 mut) noGasisiia mpu
nepeMelInBaHiuK NIPU KOMHATHOHN TemnepaType B TeueHue 30 munyT. KoHueHTpupoBanu B
BakyyMme u cHoBa cycnieHaupoaiu B 3:1 JIXM:HUIIC (25 mi). Coipoii mpOAYKT MEPEBOAIIIH B
cBOOOHOE OCHOBaHME HachileHHbIM pacTBopoM NaHCO; (15 mu) u nepemeurnBanu B
teyerre 10 MUHYT Mpu KOMHATHOH Temmeparype. [lonydeHHyr0 B pe3ysibTaTe OBYX(DasHyIo
CMeChb pa3le/suld U OCTATOYHbIE OpraHudeckue (has3bl SKCTPArUPOBAIN HECKOJBKO pa3
JAXMUIIC (2 x 15 wmi). Opranuueckue cJIOH OOBEOUHSUIM W TMPOMBIBAIUA COJIEBBIM
pactBopom (10 mu), cymmnu Han Na,SO,, GuiIbTpoBaiM M KOHIEHTPUPOBATIH B BaKyyMe.
ColIpoit MaTepuall YUCTUIM C UCHOJb30BaHuEM mnpenapaTtuBHoil BOXXX, smoupysa ot 5 no
95% ACN B Bomy rpaagmentoM ¢ 0,1% T®O wmomudukaropom. Ppakiuu MPOAYKTA
NepEeBOIMIIA B CBOOOAHOE OCHOBaHHUE MyTeM no0aBieHus1 HachleHHoro pactsopa NaHCOs3
(25 mun) u pobasmsumn AXM:UIIC (25 mu). Tonydyennyio B pesyibraTe OBYX(pa3sHYI CMeCh
pas3zmersu U ocTaTouHble opranuyeckue (asel saxcrparuposanmu AXM:UIIC (2 x 15 mi) u3
BOZHOTrO cjiost. IlonmyueHHbIE B pe3yjibTaTe OPraHUYeCKHe oW OOBEAMHSIN M IPOMBIBAIIN
HACBHIIEHHBIM COJIEBBIM pacTBopoM (25 wi), cymmmun Hax NapSOs, ¢unbrpoBamu u
KOHIIEHTPUPOBAIU B Bakyyme ¢ mnoaydeHueM (S)-1'-(6-((1H-muppono[2,3-b)|nupuann-4-
wn)THo)-1,2,4-rpuasun-3-un)-1,3-nurunpocnupo| uaneH-2,4'-nunepunut]-1-amuna (0,015 T,
0,035 mmoub, 19 % BBIXON) B BUIE TBEPIOTO BELIECTBA. 'H AamP (400 MI'y, CDCl3) 6 11,87
(c, 1 H), 8,45 (c, 1 H), 8,09 (n, J =5,1 Ty, 1 H), 7,51 (1, ] =29Tu, 1 H), 7,31 (o, ] = 6,1, 1
H), 7,22 - 7,14 (m, 3 H), 6,73 (1, J =8,7T';, 1 H), 6,36 (nn, J =3,3, 1,4 Ty, 1 H), 4,64 — 4,42
(w, 2 H), 3,87 (¢, 1 H), 3,34 (m, 2 H), 3,12 (n, J = 15,5 Ty, 1 H), 2,66 (n, ] = 15,8 ', 1 H),
1,80 (tn, J =12,5,3,7T'y, 1 H), 1,69 (1, J = 12,3, 4,1 'y, 1 H), 1,58 (m, J = 13,1 T'y, 1 H),
1,17 (n, T=13,1 T, 1 H). m/z (esi/APCT) M'1 = 430,2.

IIpumep 31

Cl

(N-1'-(6-2-xnopdbennn)-1.2 4-tpuasun-3-mwi)-1.3-nurunpocnupo|uanes-2.4'-nunepuaug]-1-
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aMHH
[00410] Cragua A: N-((S)-1'-(6-bpom-1,2,4-Tpuaszun-3-mn)-1,3-nurunpocnupo| uaaeH-2,4'-
nunepunut]-1-un)-2-merunnponas-2-cynspunamuy - (50 wmr, 0,11 mmomb),  (2-
xyopdennn)doponoByro kucinory (20 mr, 0,13 mmonb) u Terpakuc (12 mr, 0,011 mmonb)
pactBopsii B nuokcane (1 mu), ¢ mocnenyroomum nobasnenuem Na,COs; (135 mxka, 0,27
MMOJIb). PeakLimOHHYI0 CMeCh NPOAYBaIM aproHOM, TepMETH3UPOBAIN U HarpeBanu o 90
°C. Ilocne mepemewrBaHus B Te4YeHHE 12 4YacOB PEAKLHOHHYIO CMECh OXJIAXKIAIU U
pa3baBisiii dTHNALETaTOM W Bozou. Crow pasmessuid. Otunanerar cymuian Hanx MgSQOy,
¢unpTpoBaM M KOHHEHTpUpoBaign. OCTATOK YHCTWIM Ha cuiukaresie, smoupys 20-70%
sTHNanerat/rekcanbl ¢ noiydenueM N-((S)-1'-(6-(2-xnopdenwnn)-1,2,4-tpuazun-3-mn)-1,3-
auruapocnupo|uaaen-2,4'-nunepunut|-1-un)-2-merunnponan-2-cynbpuaamuna (20 wr,
0,040 MMoIIb, 37% BBIXON). M/Z (€5i/APCT) M1 = 4962,
[00411] Crangus B: N-((5)-1'-(6-(2-xnopdpenun)-1,2,4-rpuasun-3-nin)-1,3-
auruapocnupo|uaaen-2,4'-nunepunut|-1-un)-2-merunnponan-2-cynbpuaamun - (20 wr,
0,040 mmounp) pazbdasysmu IXM (500 mxa) u HCI (101 Mk 4M pactBop, 0,4 mmons). [Tocne
nepeMeIIuBaHus B Te4UeHHe | 4YacoB PEaKUMOHHYIO CMeCh KOHIEeHTpupoBamu. OcTaTok
pa30aBIsUIN HTHIIALIETATOM U HACBIIIEHHBIM OnKapOoHaToM HaTpusi. CMech mepeMenInBaiu B
TedeHue 10 MUHYT U 3arpy’kajy B JENUTENbHYI0 BOPOHKY. Cioum pasnmensiu. DTunanerar
cyumnn  Han MgSO4, QuupTpoBaNM M KOHLEHTPUPOBAIM. Marepuan 4YHUCTHIM HA
cunukarene, smoupys 10% wmeranon/stunanerar ¢ nojiydenuem (S)-1'-(6-(2-xmopdenun)-
1,2,4-tpuazun-3-un)-1,3-guruapocnupo[unaeH-2,4'-nunepunut|-1-amuna (9,5 wmr, 0,024
MMOJTb, 60% BBIXON). 'H ssmMP (400 MTI', CDCls) & 8,55 (¢, 1 H), 7,75 (anm, J = 7,04, 2,3 T'y,
1 H), 7,48 (an, J = 7,82, 1,57 I', 1 H), 7,38 (M, 3 H), 7,23 (m, 3H), 4,74 (c, 2 H), 4,03 (c,
1H), 3,38 (M, 2H), 3,15 (m, J = 15,65 I'u, 1H), 2,79 (g, J = 15,65 I'y, 1 H), 1,84 (m, 4H), 1,66
(v, 1 H), 1,42 (m, 1 H). m/z (esi/APCI) M1 =392,1.

IIpumep 32

(N-1'-(6-(bennntro)-1.2 4-tpuaszub-3-un)-1. 3-nuruapocnupo|nanes-2.4'-nunepuaug |-1-
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aMHH
[00412] Cragums A: N-((S)-1'-(6-6pom-1,2,4-Tpuasun-3-mn)-1,3-nurunpocnupo| uaaeH-2,4'-
nunepuaut]-1-nm)-2-merunnponas-2-cynspunamuny (50 wmr, 0,11 mmonb) paszOaisiiu
JIMCO (300 mki), ¢ mocienyromum aobasneHrueM Oenzontuona (24 mr, 0,22 MMonb) U
Cs,COs (88 wr, 0,27) mMmonb). PeakunoHHyr0 cMmech momemand B atMocdepy asora H
Harpesaimu 1o 100 °C. Ilocne mepemernuBaHus B Te4deHHE | 4acOB PEaKLMOHHYKO CMeCh
OXJIKAJH, pa30aBIsUIM THIIAIETaTOM U Bojoi. Cliou pasnessuii. DTuiianerar CyIuiIn Hal
MgSO,, GuabTPOBAIM U KOHIEHTPUPOBAJIH. MaTepuan YUCTHIN Ha CUJIMKAresie, dIIOUPYs
30% sTunauerar/rekcansbl ¢ nojaydeHueM 2-metuin-N-((S)-1'-(6-(dennnrro)-1,2,4-rpuazun-3-
wn)-1,3-nurunpocnupo| uaneH-2,4'-nunepunnH|- 1 -mn)nponan-2-cynbpunamuna (25 wr,
0,051 MMotb, 47% BBIXOR). M/Z (esi/APCT) M1 = 494, 1.
[00413] Cragus B: 2-Metun-N-((S)-1'-(6-(¢pennntuo)-1,2,4-rpuasun-3-nin)-1,3-
auruapocrupo[uaaen-2,4'-nunepunut]-1-umnponan-2-cyaspuHamug (25 mr, 0,051 mmonb)
pasbaBmsum JAIXM (500 mxm) u HCl (127 mxn 4M pacrop, 0,51 mmonb). ITocne
nepeMeInuBaHusg B TeueHHe | uaca pPEeakUMOHHYI CMeCh KOHLEHTpupoBaiu. (OcCTaTok
pa30aBIsUIN STHIIALIETATOM U HACBIIIEHHBIM OnKapOoHaTOM HaTpusi. CMech mepeMenInBaiu B
TedeHue 10 MUHYT M 3arpy’kaju B JENUTENbHYI0 BOPOHKY. Ciou paznmensiu. DTunanerar
cyumnn  Han MgSO4, QuipTpoBaNM M KOHLUEHTPUPOBaNM. Marepuan YHUCTHIIM Ha
cunukarene, smonpysi 10% meranonom/sTunaneratom ¢ noiaydenuem (5)-1'-(6-(penuntuo)-
1,2,4-rpuaszun-3-un)-1,3-nurunpocnupo| unneH-2,4'-munepuaut]-1-amuaa (11 mr, 0,028
MMOJIb, 56% Bbixoxn). 'H SIMP (400 MT'L, CDCls) 6 8,05 (¢, 1 H), 7,47 (m, 2H), 7,32 (m, 4H),
7,22 (m, 3 H), 4,62 (c, 2 H), 3,98 (c, 1H), 3,30 (M, 2H), 3,11 (un, J = 15,65 I'u, 1H), 2,75 (n, J
= 15,65 'y, 1 H), 1,35-1,85 (M, 6H), m/z (esi/APCT) M1 = 390,2.

IIpumep 33

/,‘

(S)-1'-(6-6ensmn-1.2 4-tpuaszun-3-mwi)-1 3-nurunpocnupo| uanes-2 . 4'-nunepunud |- 1 -amug

[00414] Cragua A: N-((S)-1'-(6-bpom-1,2,4-Tpuaszun-3-mn)-1,3-nurunpocnupo| uaaeH-2,4'-
nunepuaut]-1-nm)-2-merunnponas-2-cynspunamuyg (20 mr, 0,043 mmons) u Terpakuc (5,0
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mr, 0,0043 mmonb) pasbasmsiu Oensunuuuka (II) Opomumom (129 mkn, 0,065 mmorns).
PeakumoHHyI0 cMech MpPOAYBaJIM AaproHOM, repMmeTusupoBaiun u HarpeBanu 10 70 °C u
nepemMelnuBaid B TedeHHe 12 uacoB. PeakunMOHHYIO CcMech OXJaxnanu, pa3OaBisuin
STHJIALIETATOM W HACBILIEHHBIM OukapOoHatoMm HaTpusi. CloM pasfensuii, M STHIALeTat
cymmm Hag MgSO4, QuabTpoBaIM M KOHLEHTPUPOBAIM. MaTepuan YHCTHIM Ha
cunukarene, smoupys 30% stunauerarom/rekcaHamu ¢ nosnydeHueMm N-((S)-1'-(6-Oensmi-
1,2,4-tpuazun-3-un)-1,3-nurunpocnupo| uHneH-2,4'-nunepunuH| - 1 -ui)-2-MeTuinponas-2-
cynbduaamuna (5 mr, 0,011 Mmook, 24% Bbixon). m/z (esi/APCI) M'1 = 476,2.
[00415] Cramus B: N-((S)-1'-(6-bensun-1,2,4-rpuazun-3-mn)-1,3-nurunpocnupo| uHaeH-2,4'-
nunepuauH |- 1-un)-2-merunponas-2-cynbpuaamun (8 mr, 0,017 mmons) pasdassmn JIXM
(100 mxn) u HCl (42 wmxim, 0,17 mmons). Ilocne mepememnBaHusi B TeueHHe | dHaca
pPEaKLMOHHYID CMeCh KOHLeHTpupoBamu. Ocrtarok pa30aBisud  STHIALETATOM U
HachIIEHHbIM OmkapOboHaToM Hatpus. Cmech mnepeMeminBaiu B TedeHne 10 MUHYT U
3arpy’kajy B AETUTENbHYI0 BOpoHKY. Crom pasnessuiy, u stuiaunerar cyu Hag MgSOy,
¢unbTpoBaNM W KOHLEHTPUPOBAIM. Marepuan 4uCTWIM Ha cuiukareie, smoupys 10%
MeTaHoJIoM/3THnaneratoM ¢ nonyderneM  (5)-1'-(6-Oensun-1,2,4-tpuasun-3-nmn)-1,3-
muruapocrupo[ unnen-2,4'-munepuaun]-1-amusa (5 mr, 0,013 Mmos, Bexon 80%). 'H SIMP
(400 MI', CDCls) 6 7,97 (¢, 1H), 7,20-7,35 (m, 9H), 4,61 (c, 2 H), 4,15 (c, 2H), 3,98 (c, 1H),
3,28 (m, 2H), 3,11 (1, J = 15,65 I'u, 1H), 2,75 (n, J = 15,65 I'y, 1H), 1,50-1,85 (M, SH), 1,34
(v, 1H). m/z (esi/APCI) M1 = 372,2.

IIpumep 34

HZN/

,o

N N
| N
Ji ~-N
S N
= Cl
o |
N NH,
o

(S)-2-amuna0-4-((3-(1-amuno-1.3-gurunpocnupo| unnes-2.4'-nunepuanu |-1'-mwn)-1.2 4-

TPUA3ZUH-O-WJI)THO)-3 -XJIOPHOUPUANH |-OKCHU

[00416] (8)-1'-(6-((2-AmuHO-3-xm0opHUpUANH-4-111)THO)- 1,2, 4-TpHrazun-3-mn)-1,3-

nuruapocnupo[unaen-2,4'-nmunepunut]-1-amun (100 mr, 0,23 mmons) 3arpykamu 8 MeOH

(36,4 mn, 0,23 mmonb), U Ho0aBIANN MeTa-XJjoprnepokcubeHs3olnyw kucinory (m-CPBA)
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(84,0 mr, 0,34 MMOJIB) M TIEpEMELINBANIN TP KOMHATHON TeMmIieparype B TeueHue 18 4acos.
PeakunoHHY0 cMech KOHLIEHTPUPOBAIM A0 mpumepHo 10 M U Ho0aBISAIM HACBHIIEHHBINH
OuxapboHar u skcTparupoBanmu JXM. ODxcrpakTel OOBENUHSIM U KOHLEHTPUPOBAIH.
ITony4yeHHBII B pe3yJbTaTe OCTATOK YHCTHJIM C HCIOJIBb30BaHMEM XpomaTtorpaduu c
obpatroit dasoii (5-70% ACN:Boga ¢ 0,1% TPO). Marepuan nepenocuiu B 10% MeOH B
JAXM. JloGaBnsiiu HachIleHHbIH OukapOoHaT, u pasgensuin ciou. OpraHMYecKHid CIou
CyUImIi, GUIBTPOBAIN M KOHLEHTPUPOBAJH ¢ nonyderueM (S)-2-amuno-4-((3-(1-amuno-1,3-
nuruapocnupo[unaen-2,4'-nmunepunut]-1'-mn)-1,2,4-rpuazun-6-mi)THo)-3 -XJIOpIUpUAUH- 1 -
okcuma (3,6 mr, 0,0079 mmonb, Bexox 3%). 'H SIMP (400 MI'n, (CD;),SO) & 8,47 (c, 1H),
7,99 (n, 1H, J=73 T'n), 7,31 (n, 1H, J=5,5 '), 7,26-7,11 (M, SH), 6,21 (n, 1H, J=7.3 T'n),
4,54 (1, 2H), 4,09 (M, 2H), 3,87 (c, 1H), 3,12 (n, 1H, J=14,6 I'y), 2,68 (c, 1H), 1,86-1,54 (m,
3H), 1,19 (m, 1H); m/z (esi/APCT) M1 = 456,1.
IIpumep 35

HZN/

‘,

Cl
N

N
| N
J: -N
S N
yZ Cl
o |
N~ “NH,

(8)-1'-(6-((2-amun0-3-xj0pnupuaut-4-mnruo)-1,2 4-rpuazuna-3-mun)-4-xjaop-1.3-

murunpocnupoluanen-2.4'-nmunepunuul-1-amMmua

[00417] Cragust A: mpem-bytun (S)-1-(((R)-mpem-0yTuncynbhuHun)amMuHo )-4-xmop-1,3-
nuruapocnupo[unaen-2,4'-nunepunut]-1'-kapbokcunar (100 mr, 0,227 MMOJIb) pacTBOPSUIIH
B CH,Cl, (0,1 M) u 3arem nobasmsumu 45. HCl B nuokcane (0,5 M) u nepemernnBaiy npu
KOMHATHOW Temmneparype B TedeHue 30 MuHyT. TBepable BelecTBa AOMNOIHUTENBHO
ocaxxnanu nodasnenreM Et,O (3 mu) u dunbrpoBanu. JIunmkoe TBeproe BEIIECTBO CYIIMIIH B
BAKyYMHOM IIKa(y ¥ UCTIOJIB30BAIH O€3 TOTOIHUTENbHOW XapaKTEPUCTUKH.

[00418] Cramgma B:  (8)-4-xyop-1,3-guruapocnupol[unnen-2,4'-nunepuant]-1-amMmuHa
muruapoxyopun (35 mr, 0,113 mMmons) cycnennupoBanu B auokcade (1 mu). 3,6-AudOpom-
1,2,4-tpuazun (27,0 wmr, 0,113 mmonb) nmobaBisIn K CYCHEH3WH, C TOCISIYIOLIHM
nobasnenueM TpusTHiaamuHa (78,8 Mk, 0,565 mMmounb). PeakuinoHHYI0 cMech HarpeBaiu 10

50 °C B Teuenue 30 MuHyT. PeaknnonHyro cMech npoaysanu azorom. [loOasmnsnu HaTpus 3-
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amuHo-2-xj1opoensonruonat (20,5 mr, 0,113 MMoONb) 1 pEaKIMOHHYI) CMeCh HarpeBalid 10
90 °C B Teuenue 2 yacoB. PeaklIMOHHYIO CMeCh KOHLEHTPUPOBAJIU U YUCTWIN Ha CHJIMKArese
(0-10% MeOH B EtOAc ¢ 1% NH4OH) ¢ nonyueruem (5)-1'-(6-((2-amMmuHO-3-XJIOpTIUPUIHH-
4-um)tro)-1,2,4-rpuasun-3-mn)-4-xyop-1,3-qurunpocnupo[ uHnen-2,4'-nunepuanH |- 1 -amuHa
(25,1 wmr, 0,053 mmonb, 47% BBIXOI) B BHIE TBEPAOTO BEIIECTBA. 'H (400 MI'u, CDCls) &
8,22 (¢, 1H), 7,73 (n, J = 5,5 I'u, 1H), 7,26-7,18 (M, 3H), 6,13 (n, J = 5,5 I'u, 1H), 4,75 (1 c,
2H), 4,04 (c, 1HO, 3,45-3,34 (m, 2H), 3,20 (g, J = 16,2 T'u, 1H), 2,81 (n, J = 16,2 T'u, 1H),
2,10-2,00 (m, 2H), 1,93-1,84 (M, 1H), 1,83-1,74 (m, 1H), 1,73-1,66 (m, 1H), 1,47-1,41 (m,
1H). m/z (esi/APCI) M1 = 474,1.
IIpumep 36

H2N

/,'

N

/)

N
| N
N

yZ Cl

\ | /\~/CN
N7 N
H

(-3-((4-((3-(1-amubo0-1 3-murnapocrnupolunnen-2.4'-nunepuau]-1'-mwn)-1.2 4-tpuasuy-6-

[\Y

S

WJI)THUO )-3 -XJIOPIUPUIUH-2- M1 JaMUHO )-2. 2-TUMETUINPONAHHUTP U

[00419] Cramust A: 3-AmuHO-2,2-gumeTminponanHuTpui (115 mr, 1,16 MMons) nobasnsiu
K TepeMeLInBaeMOMY pacTBOpy 3-xjop-2-¢prop-4-fiognupuauna (250 mr, 0,97 mMmonb) B
JAMCO (2,5 mn) u nepememuBaiu npu 120 °C B Teyenne 16 yacoB. PeakIMOHHYIO CMeCh
pasbaBmsuin  BomoW m  akcrparupoBanmu  EtOAc.  OpraHudeckyr 49acTb  CYIIWJIH,
KOHLIEHTPUPOBAJIA TOJNYYCHHbI B PE3yJIbTATE OCTATOK YHUCTHIH C HCHOJb30BAHHEM
crIIMKareneBol KojoHo4HOH xpomartorpaduu (30% EtOAc-rekcan) ¢ monyuenuem 3-((3-
XJI0p-4-HOAMUPUANH-2-HJT)aMUHO)-2,2-nuMeTinponanauTpuia (250 mr, 77% BeIXOA) B
BHJIE TBEPIOTO BemecTsa. m/z (esi) M1 = 3357

[00420] Ctamgust B: DIEA (0,26 mn, 1,49 mmonb) no0aBisin K IepeMEInBaeMOMY PacTBOPY
3-((3-xnop-4-HoanupUANH-2-1IT1)aMUHO)-2,2-nuMeTinponanauTpuia (250 mr, 0,74 MMonb)
u Metun 3-mepkanronponanoara (0,09 mi, 0,82 MMoinp) B quokcaHe (5 MiT) U Jera3upoBaii
aproHoM B Teuenne 10 munyT. JloGasmsanu xantphos (22 mr, 0,03 mmons) u Pd(OAc), (10 wmr,
0,04 mmonp) u nerazupoBanu B TeueHHe 10 MUHYT. PeaklMOHHYIO CMeCh IepeMEeLINBaIl Ha

npeaBapuTeNpHO Harperoil mMacisiHoH Oane mpu 100 °C B Teuenue 4 yacoB. PeakinoHHyO

150



cmech uubTpoBanu depes3 cioit Celite n npombiBanu EtOAc. PactBoputens ynapusanu u
CBIPOH MaTepuaJl YUCTHIIN C MCIIOJIb30BAHUEM CHUJIMKArelIeBO KOJOHOYHOHN Xpomarorpadun
(50% EtOAc-rexcan) c MOJIy4Y€HUEM MeTHUI 3-((3-x10p-2-((2-unaHo-2-
METHUJIPOIINI)aMUHO)TUPUANH-4-1)THO))iponianoara (230 wmr, 94% BbIxom) B BHUIE
TBepOro BemecTsa. m/z (esi) M1 =327,9.
[00421] Cragust C: NaOEt (21% no macce B EtOH) (0,25 mn, 0,77 mmomb) noOaBisuia K
nepemermuBaeMomMy pactBopy 3-((3-xsop-2-((2-1uaHo-2-MeTHIITPOITIIT)aMHHO )T PUATH-4-
wi)tro)npomnanoata (210 mr, 0,64 mmone) B TT'® (5 M) mpu 0 °C u mepememBaiu B
tedenre 30 muHyT npu O °C. PeakuuoHHyro cmech KoHUeHTpupoBanu mnpu 25 °C u
nobasysun auaTUioBbid 3dup (10 mn). TlonyueHHoe B pe3ysibTrare TBEPAOE BELIECTBO
¢unbTpOBANIM C MOTyYEHHEM HATpUs 3-XJI0p-2-((2-1IHaHO-2-MEeTHIIIPOITIII ) aAMHHO ) TUPUHH-
4-tnomata (130 mr, Beixon 90%) B BHe TBEPIOro BemecTsa. n/z (esi) M1 =242,1.
[00422] Crapgust D: Harpusi 3-xyop-2-((2-1iuaHo-2-MeTHIIPOTII ) aMIHO )TUPUAUH-4-THOJIAT
(132,34 wmr, 0,5 mmonb) nolaBisiin K nepeMermnsaeMoMy pacteopy (5)-1'-(6-Opom-1,2.4-
TpuasuH-3-mn)-1,3-murugpoctmpo| uaneH-2,4'-munepuaut]- 1 -amunaa (60,0 mr, 0,1 Mmonb) B
n-Oyranone (1,5 ™) wu nepememmBamun mnpu 120 °C B TeueHme 16 dacoB B
repMeTU3NPOBAHHON MpoOupke. PeakiMOHHYI0 CMeCh KOHIIEHTPHPOBAJIH, U ChIPOH MaTepHhal
YUCTHJIN C UCTIONb30BaHueM npenapatuBHoit BOXKX ¢ obparnoii dazoii (30-95% ACN:Boga
(0,1% NH;3)) c¢ nonyuenuem  (5)-3-((4-((3-(1-amuno-1,3-guruapocnupo[unnen-2,4'-
nunepuanH]-1'-mn)-1,2,4-Tpuasun-0-mi)THo)-3 -X JOPITUPUINH-2-1JT)aMHHO)-2,2-
aumerwnponanautpuia (8 mr, 0,017 mmonb, 9% BbIXOI) B BHIE TBEPAOrO BELIECTBA. 'H
SAMP (400 MTI'y, Meranon-d4) & 8,37 (¢, 1H), 7,76 (n, J = 5,5 I'u, 1H), 7,40-7,33 (m, 1H),
7,25-7,16 (m, 3H), 6,05 (m, J = 5,5 'y, 1H), 4,69 (c, 2H), 3,98 (¢, 1H), 1,40-1,22 (m, 7H),
3,72 (c, 2H), 3,51-3,35 (m, 2H), 3,20 (g, J = 15,7 T'u, 1H), 2,84 (n, J = 15,8 T'y, 1H), 1,97-
1,70 (m, 2H), 1,65 (m, J = 13,3 T, 1H), 1,46 (n, J = 13,4 T'n, 1H), 1,36 (c, 6H); m/z (esi) M 1
=521,5.

IIpumep 37

151



(S)-1'-(6-(ourmkino[4.2.0]okra-1(6).2.4-tpuecH-2-wintno)-1.2 4-tpuasun-3-mi)-1.3-

murunpocnupolunanen-2.4'-nunepunuul-1-amug

[00423] Cragust A: t-BuLi (56 My, 96 mmonb, 1,7 M B neHTane) 1oOaBIsUIH MO KaIUBIM K
nepemernuBaeMomy pactBopy 1-prop-2-(2-fionetun)densona (6,0 r, 24,0 MMOJIb) B MEHTaHE
(60 ma) u Et;O (20 mn) mpu -78 °C B armocdepe aproHa. PeakiMOHHYI CMeCh
nepemernuBaiy npu -78 C B TeueHHe NOMOJIHUTENbHBIX 30 MUH U 100aBisiin O€3BOIHBIN
TI'® (12,0 mi). Oxnaknaroiy OaHK yOAIsUid U PEaKLMOHHYI) CMECh MepPeMellnBaIf B
TE4YEeHHUE NOMONHUTENbHBIX 15 MunyT. I (7,31 1, 28,8 MMOITB) 1OOABIISAIHN MyTEM PACTBOPEHHUS
B Et,0 (60 mn). I[lepen nobasnenuem >¢pupHbIi pacTBOp I Aerasuposanu B Te4EHHE 5 MUHYT
aproHoMm. Peakmmonnyio cmech racmim NH4Cl u skcrparupoBanmu Et,O. OO0benuHeHHBbIH
oprannueckuii  cioii  cymnum  (Nap,SOs4) w ymapuBaimm ¢ TOJNyYeHHEM  2-
nonbunmkio[4.2.0lokra-1,3,5-tpuena (6,6 T, HEOUHINEHHBIH MPOAYKT), KOTOPBIA
UCTIONTB30BAJIH Ha Clieayrote ctaauu. m/z (ge-ms) M = 230.
[00424] Cramus B: DIEA (4,24 wmn, 24,35 MMonb) noOaBIsIM K TNEPEMEIINBAEMOMY
pactBopy 2-fionounmkino[4.2.0]okra-1,3,5-Tpuena (6,6 T, HEOUNINEHHBIA MPOAYKT) U METHII
3-mepkanrornponanoar (1,48 wmu, 13,39 mMmonb) B amokcaHe (25 M) M AerasupoBasiu
apronoMm B Tedenue 10 munyT. JloOassu Xantphos (352 mr, 0,61 mmonb) u Pd(OAc), (164
mr, 0,73 MMoIb) U gerasupoBasiv B TedeHre 10 MUHYT. PeakIIMOHHYI0 CMeCh IepeMeIIHBaIN
Ha MPEABAPUTENBbHO HArPETON MacisiHOM OaHe B repMeTH3npoBaHHOI nmpodupke mpu 100 °C
B TeueHHe 4 4acoB. PeakimoHHy cMech ¢unbTpoBanu 4depe3 cioi Celite® u mpombiBain
STUNALeTaTOM. PacTBopuTenb ymapuBaiM, M HEOUHUINEHHBIH MPOAYKT UYHUCTHIU C
UCTIOJIb30BAHUEM CHJIMKAreJeBoi KOJOHOYHOU xpomartorpaduu (5% MeOH/AXM) c¢
nojiyuenuemM Metmn 3-(Ounukino[4.2.0]okra-1,3,5-tpuen-2-untuo)nponanoara (2,5 r, 46%
BBIXOJI, HA 2 CTauM) B BUJI€ TBEPAOro BemecTsa. m/z (esi) M+1 =223,
[00425] Cramus C: NaOEt (1,7 mu, 5,40 mmonb, 21% mo macce B EtOH) moGasmsuim k
MEPEMEIINBAEMOMY pacTBopy METHUJT 3-(6urmkino[4.2.0]okra-1,3,5-Tpuen-2-
witno)nponanoara (1 r, 4,50 mmone) B TT'® (15 mur) npu -78 °C u nepemerinBaiy B TEUCHNE
30 MMHYT ©NpU TakOM k€ TeMmIepaType. PeakuuOHHY0O CMeCb KOHLEHTPUPOBAIU U
HEOYMIICHHBbI MNPOAYKT pactupainn ¢ >¢pupom. Teepapie BemecTBa (UIBTPOBATH C
nojydeHueM Hatpusi Omnmkiio[4.2.0]okra-1,3,5-Tpuen-2-ruonata (520 mr, Beixox 73%) B
BUJE TBepAOro BemecTra. 7/z (esi) M-Na = 134,9.
[00426] Cramus D: Harpusi Ouniukio[4.2.0]okra-1,3,5-tpuen-2-tuonar (88 mr, 0,56 Mmob)
nobaBnsnn K rnepeMermmBaeMoMy  pactBopy  (S)-1'-(6-6pom)-1,2,4-tpuazun-3-um)-1,3-
auruapocnupo[unaen-2,4'-nunepunut]-1-amuna (100 mr, 0,28 MMmonb) B OytaHosie (5 M) u
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nepememmsany. npu 100 °C B Teuenue 4 yacoB. PeakinoHHYI0 CMeChb KOHLIEHTPHUPOBAIH U
YUCTHJIN C UCTIOJIb30BaHueM npernaparusHoii BOYXKX ¢ oOparnoit daszoii (50-90% ACN:0,1%
NH40H B H,;0) c¢ nonyuenuem (S5)-1'-(6-(6unuxno[4.2.0]okra-1(6),2,4-TpueH-2-uiruo)-
1,2,4-rpuasun-3-un)-1,3-nurunpocnupo| unneH-2,4'-nunepunud]-1-amuaa (30 wmr, 26%
BBIXOZ) B BUZE TBepIoro Bemectsa. 'H SIMP (400 MI'n, (CD;),SO) & 8,36 (c, 1H), 7,30 (x, J
=6,5 Ty, 1H), 7,23 — 7,09 (M, SH), 7,00 (g, J = 7,1 T'y, 1H), 4,49 (¢, 2H), 3,86 (c, 1H), 3,40 —
3,34 (m, 1H), 3,29 — 3,21 (m, 1H), 3,16 — 3,03 (™, 3H), 2,82 (1, J = 4,2 T'u, 2H), 2,66 (1, J =
15,3 I'u, 1H), 2,16 — 1,83 (m, 2H), 1,77 (1, J = 11,6 T'y, 1H), 1,66 (1, J = 11,6 I'u, 1H), 1,55
(m, T=13,0Tu, 1H), 1,14 (n, T = 13,1 T, 1H). m/z (esi) M1 = 416,2.

IIpumep 38

(S)-1'-(6-(oburmkino[4.2.0]okra-1(6).2.4-tpueH-2-untno)-1.2 4-tpuasud-3-ui)-5.7-

uruapocnupo| ukioneHTal b nupuauu-6.4'-nunepuanH| -5 -aMuH

[00427] Ctapus A: Tpustunamun (0,30 my, 2,12 MMoub) 100aBIsUTH K MEPEMEIIHBAEMOMY
pacTtBopy auruapoxyiopunHoii comu (S)-5,7-muruapocnupoluukionenTal b nupuauH-6,4'-
nunepunud]-S-amuna (117 mr, 0,42 mmonb) B 1,4-muokcane (2,8 MjI) mpu KOMHATHOM
TeMIiepatrype u nepemernuBaiu B Teuenue 20 munyT. Jlodasnsiu 3,6-nubpom-1,2 4-rpuasux
(100 mr, 0,42 MMOIb), TIEpeMEIIUBaIN B TEYEHHE 2 YacOB MPU KOMHATHOU TEeMIIEpaType u
Harpesanu npu S50 °C B Teuenume 1 uyacoB. PacTBopuTenb BbIIapUBaIud U UYUCTUIH C
UCTIONB30BaHUEM crunkareneBoil xpomatorpaduu (3% MeOH-/IXM) ¢ nonyuerunem (5)-1'-
(6-6pom-1,2,4-Tprazun-3-mn)-5, 7-quruapocnupo| HukjIoneHTa[ b jnupuana-6,4'-munepuamH | -
S-amuHa (75 Mr, BeIXOA 49%) B BHIE TBEpHOro BemecTsa. m/z(esi) M'1 = 360,8.

[00428] Ctagus B: Hatpus 6unukio[4.2.0]okra-1,3,5-rpuen-2-tuonar (63,2 mr, 0,4 MMOJIb)
nobaByismy K mepememnBaeMoMy  pactBopy  (S)-1'-(6-Opom-1,2,4-tpuaszun-3-un)-5,7-
auruapocnupo| uuknonenTa| b mupuann-6,4'-nunepunnd]-S-amuna (72 mr, 0,2 MMoIb) B #-
Oyranonu (4 mn) u nepemeumBanu npu 100 °C B TeueHue 4 yacoB. PeaknMOHHYIO CMeCh

UCHApsAIY, U HEOYMINEHHbIH MNpoAyKT peakuuu pactsopsaau B JMCO u uumcrtumm c
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ucnojip3oBanueM npenapatuBHoll BOXX ¢ obparnoit dazoit (30-70% ACN:Boma (0,1%
NH3)), monygast (5)-1'-(6-(Ourukino)[4.2.0]okra-1(6),2,4-rpuen-2-untuo)-1,2,4-rpuazus-3-
un)-5,7-nuruapocnupo| nuknonenral b lrupunus-6,4'-munepuaun]-S-amun (19,3 mr, 24%
BBIXOJ) B BHJIE TBEpHOro BemecTsa. 'H SIMP (400 MI'n, (CD3),S0) & 8,37 (c, 1H), 8,32 (x, J
=5,0 I'n, 1H), 7,65 (o, J = 7,5 I'u, 1H), 7,23-7,09 (m, 3H), 7,01 (n, J = 7,1 I'y, 1H), 4,50 (c,
2H), 3,91 (¢, 1H), 3,44-3,36 (m, 1H), 3,30-3,23 (M, 1H), 3,20-3,02 (M, 3H), 2,86-2,73 (m,
3H), 2,18-2,13 (m, 2H), 1,85-1,62 (m, 2H), 1,58 (n, J = 13,3 ', 1H), 1,17 (1, J = 13,6 I'y,
1H). m/z (esi) M1 = 417 2.

IIpumep 39

N_ _N
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H

($)-1'-(6-((3-xu0p-2-(MeTwnaMuHo yJuupuaug-4-ui)tuo)-1.2 4-rpuazug-3-un)-5,7-

nuruapocnupo|uuknonesTal blnupuauu-6.4'-nunepunud|-S-amMmug

[00429] Cramust A: TEA (0,15 mi, 1,06 MMoib) 10oOaBIsIN K MEPEMELINBAEMOMY PaCTBOPY
(8)-5,7-purunpocnupo| mkionenral b jnupuanH-6,4'-nunepuant]-5-aMiuHa  THAPOXJIOpUIA
(58,47 wmr, 0,21 mmonb) B 1,4-nuokcane (1,4 M) mpu KOMHATHOH Temmeparype u
nepememuBaiu B Teuenue 20 munyT. J{obGaBnsnu 3,6-qubpom-1,2 4-rpuasun (50 mr, 0,21
MMOJIb) W TEPEeMEIIMBaIM B TeUeHHe 2 4YacOB NPU KOMHATHOH Temmepatype u 3arem
Harpesanu npu 50 °C B TeueHue 1 wyaca. PacTBopuTenbp BbIMApUBAIM U YUCTHIH C
UCTIOJIb30BAHUEM CHITMKATreNIeBOi KOJNOHOYHOU Xxpomarorpaduu (7-14% MeOH/IXM) c
MOJIy4YEHUEM (S)-1'-(6-6pom-1,2,4-Tpuazun-3-un)-5,7-
nurnapocrupo| mukioneHTal b jnupuana-6,4'-nmunepuaud|-S-amuna (70 mr, 91% BbIXon) B
BUJIE TBEPIOTO BemecTsa. m/z(esi) M’ 1 =362,9.

[00430] Cramus B: 3-xnop-2-(merunamuuo)nupuaua-4-tuon (72,5 wr, 0,42 Mmodb)
nobaByisim K mepememnBaeMoMmy  pactBopy  (S)-1'-(6-Opom-1,2,4-tpuaszun-3-un)-5,7-
nuruapocnupo| uuknonenTa b mupuann-6,4'-nunepunnt]-S-amuna (50 mr, 0,14 Mmonb) B 7-
BuOH (5 mi) u HarpeBamu 10 90 °C B Teuenue 16 yacoB. PeakIMOHHYIO CMECh YHUCTUIIH C

ucnojip3oBanueM mnpenapatuBHoi BOXKX ¢ obparnoit dazoit (20-50% ACN:Boma (0,1%
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NH3)) ¢ monyuernem (5)-1'-(6-((3-xnop-2-(MeTHIAMUHO ) TUPUINUH-4-11)THO)- 1,2, 4-TpHUa3uH-
3-un)-5,7-nurunpocnupo| nukionenrta| b |nupunus-6,4'-nunepunud|-S-amuaa (13 mr, 21%
BBIXOJ) B BH/E JIMMKOTO TBEpAOro semectsa. 'H SIMP (400 MI'u, Meranon-d4) § 8,38 (c,
2H), 7,85 (m, J = 7,6 I'n, 1H), 7,74 (n, J = 5,6 I'y, 1H), 7,30 (1, J = 6,3 'y, 1H), 5,98 (1, J =
5,4 T'n, 1H), 4,79-4,67 (M, 2H), 4,15 (c, 1H), 3,47-3,42 (M, 2H), 3,02 (7, J = 16,7 I', 1H),
2,94 (c, 3H), 1,98-1,76 (M, 2H), 1,69 (1, J = 13,6 I'u, 1H), 1,52 (n, J = 13,4 T'u, 1H). m/z (esi)
M1 =4554.

IIpumep 40

(S)-1'-(6-(benuncenannn)-1.2 4-tpuazud-3-ui)-1.3-nuruapocnupo| uunes-2.4'-nunepuani| -

1-amMuH

[00431] Cragust A: NaBHy (163 mr, 4,3 MMoJb) A00aBISUTH K MEPEMEIINBAEMOMY PacTBOPY
mudennnaucenena (161 mr, 0,5 mmons) B PEG-400 (5 M) 1 HarpeBajy peakOHHYIO CMeCh
npu 70 °C B Teuenue 1 yaca. PeakIIMOHHYIO CMECh OXJIaXJaJdu A0 KOMHAaTHOM TeMIepaTypbl
u no0aBysH N-((S)-1'-(6-6pom-1,2,4-tpuasun-3-un)-1,3-guruapocnupo[ uaaen-2,4'-
nunepuanH]-1-mn)-2-merunnponan-2-cyaspunamug (200 mr, 0,43 mmonb). PeakuuoHHyH0O
cMmech cHoBa HarpeBasiu npu 70 °C B TeyeHue 16 yacoB B aTMoc(epe a3ora. PeakMOHHYIO
CMeCh OXJIAKAATH J0 KOMHATHOW TEeMIIepaTypbl, BBUIMBAJIM Ha BOAY, SKCTParupoOBaIU
stunaneratoM (3x150 mur), cyurmim Han Oe3BomHbIM Na,SO4 M KOHLUEHTPUPOBAIU TPH
NOHMKEHHOM JaBiieHHU. [lonyueHHBIH B pe3ysibTaTe OCTATOK YHCTHUJIH, HCIIONb3Ys
KOJIOHOYHYIO XpoMaTtorpadguio Ha CHJIMKarejge ¢ ucnojbp3oBanueM 70% »sTunanerara B
rekcaHe ¢ mnonydeHueMm 2-meTri-N-((S)-1'-(6-(denuncenanmn)-1,2,4-rpuasun-3-min)-1,3-
auruapocnupo|uaaen-2,4'-nunepuaut |-1-umnponan-2-cyabpunamuaa (100 mr, 43%) B
BHJIE TBEpIOro BemecTsa. MS (m/z) = 542,2 (M H).

[00432] Ctanus B: 41. HCl B nuokcane (1 mir) mobaBisig K epeMeImnBaeMoMy pacTBOpyY 2-
metun-N-((S)-1'-(6-(permncenannn)-1,2,4-rpuasun-3-mn)-1,3-nurunpocnupo| uHIEH-2,4'-
nunepuauH]-1-unnponan-2-cynappunamuna (50 mr, 0,09 mmons) B MeOH (1 wmn) u
PEaKLMOHHYK CMECh MepeMellnBaid B TeueHue 30 MUHYT NPHU KOMHATHOM TeMIEpaType.

PeaKI_II/IOHHy}O CMECh KOHLCHTPUPOBAJIIN IMPU TMMOHUKCHHOM HAaBJICHUU, U HGO“IHH.[@HHI)IFI
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IPOAYKT MPOMBIBAIIM JU3TUIIOBBIM 3(HPOM, CYLIMIINA IPU MOHWKEHHOM AaBI€HUH U YUCTUIN
¢ ucnonb3oBanueM npenaparuHoi BOXKX (Xbridge C18 (50 x 19 mMm, 5 Mk)), paboTaromeit
IpU TEMIIepaType OKpy Karoleil cpenbl U co CKOPOCThio noTtoka 20 Mi/MunyTy. [loaBrskHas
dasa: A = 20 MM ammonus OukapOonar B Bome, B=aueronurpun, Ilpoduns rpanuenra:
HavyaJbHbIN cocTaB noaBKHON (assl 80% A u 20% B, 3atem 1o 20% A u 80% B nHa 12
MuHyTe, 3aTeM 110 5% A u 95% B Ha 13 munHyTe, yaep:kuBaiu NaHHBIA COCTaB BILUIOTH 110 15
MuHyT) ¢ mnonydeHuem (S)-1'-(6-(penmncenanun)-1,2,4-rpuasun-3-mn)-1,3-nuruagpocnupo
[nHmen-2,4'-munepuaun]-1-amusa (15 mr, 37%) B Buge Teeproro semecrsa. 'H SIMP (400
MI, (CDs),S0) 6 8,36 (¢, 1H), 7,52 (an, J = 3,1, 6,5 I'y, 2H), 7,39-7,26 (M, 4H), 7,23-7,10
(M, 3H), 4,46 (1, J = 13,9 'y, 2H), 3,84 (¢, 1H), 3,42-3,33 (M, 1H), 3,24 (o, J = 12,8 'y, 1H),
3,10 (m, J = 15,6 T'y, 1H), 2,64 (n, J = 15,7 I'y, 1H), 1,82-1,70 (m, 2H), 1,69-1,58 (M, 2H),
1,54 (n, J=13,4 T, 1H), 1,13 (1, T = 14,2 T, 1H); MS (m/z) = 438,4 (M H).

IIpumep 41

HyN
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H

()-1-amubo-1'-(6-((3-x110p-2-(MeTUIAMUHO JTUPUANH-4-1n)THO)-1.2.4-Tprasun-3-mi)-1.3-

nuruapocrmpo| uanen-2.4'-nunepunui-5-xapOoHuTPUI

[00433] Cramgust A: Tpustunamun (0,26 mu, 1,88 MMob) 100ABISUIH K TIEpEMENIMBAEMOMY
pactBopy 3,6-nubpom-1,2 4-rpuazuna (180 mr, 0,75 mmonb) B auokcane (5 mut) mpu 0 °C u
nepeMenInBaiy B TedeHne 5 MuHyT. 1-AMuHo-1,3-guruapocnupo|uHaes-2,4'-nunepuaut|-5-
kapboHuTpuia ruapoxyopun (224 mr, 0,75 mmons) B nuokcane (1 Mir) qoOaBJIsUH MO KarisiM
npu 0 °C u mepemermmBany B TeueHue | 4aca. PeakunoHHy0 cMech pa30aBisuid BOAOH U
skcrparupoann EtOAc. OpraHudeckyr0 4acTb BbICYIIMBaIM Haa 0Oe3BoAHbIM NapSOs,
($unbTpOBANTH, KOHIEHTPUPOBAIHU MPH IMOHIKEHHOM JIABJICHUU U YHCTHIIN C UCTIOJIb30BAHUEM
cHIIMKareneBol KonoHo4yHoH xpomarorpadum (10% MeOH/IIXM) c¢ nonydenuem (S)-1-
amuHO-1'-(6-0pom-1,2,4)-Tpuazun-3-un)-1,3-nuruapocnupo| HHAEH-2,4'-unepuanH|-5-

xap6onuTpra (200 Mr, 69% BBIXOM) B BHJIE TBEPIOTO BerecTsa. n/z(esi) M'1 = 3852,
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[00434] Cragust B: Hatpus 3-xnop-2-(MerunamuHo)nupuauH-4-tuonat (92 mr, 0,46 MMoJb)
n00aBysANIM K MepeMerBaeMoMy pactBopy ($)-1-amuHo-1'-(6-Opom-)-1,2,4-Tpuazus-3-mn)-
1,3-guruapocnupo[unaen-2,4'-nunepunut]-S-kapoonurpuna (90 wmr, 0,23 Mmonb) B H-
OyTanosne (5 M) U epeMeIInBaJIy MO JeHCTBUEM MUKPOBOJIHOBOIO H3ny4yeHus npu 120 °C
B TeueHHe | waca. PeakIMOHHYIO CMeChb KOHLIEHTPHPOBAJIM M IOJyYEHHBI B pe3ysbTaTe
OCTaTOK YUCTHJIM C HCMOJb30BaHHeM mpenaparuBHoil BOYKX ¢ obpartHoii dazoii (40-75%
ACN: Boma (0,1% NH3)) ¢ nonay4eHHEM paleMUYeCcKOro MPOAYyKTa, KOTOPBIA MOIBEPTaIH
xupajdbHOMy pasgenenuro (chiralpak OJ-H (250 x 20 mm) Swmk, Iotok: 25 1/muH,
IMomsmwxknas daza: 60% CO, + 40% (0,5% wuzonponunamul B MeTaHoje), ABPR: 120 6ap,
temrieparypa: 35 °C). Coop mepBoro nmuka smroupoBanust aasan (S)-1-amuno-1'-(6-((3-xmop-
2-(MeTUIaMUHO )TUPUANH-4-11)THO)- 1,2, 4-Tpra3un-3-ui)-1,3-auruapocnupo[uxaex-2,4'-
nunepunua]-5-kapooruTpua (10 mr, 9% seixox). 'H SIMP (400 MI'n, (CDs),S0) & 8,48 (c,
1H), 7,80 (n, J = 5,3 T'y, 1H), 7,67 (n, J = 6,9 I'u, 2H), 7,50 (», J = 7,7 I'u, 1H), 6,66 (1, J =
4,8 I'u, 1H), 5,93 (n, J = 5,3 I'u, 1H), 4,57 (c, 2H), 3,93 (c, 1H), 3,20 (m, J = 15,9 I'y, 1H),
2,85 (n, J=4,5T1, 3H), 2,72 (n, ] = 16,0 I'y, 1H), 2,15 — 1,90 (m, 2H), 1,90 — 1,76 (m, 2H),
1,64 (1,J=143Tw, 2 H), 1,11 (n, J= 13,8 Ty, 1 H), m/z(esi) M1 =479,1.

IIpumep 42
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(R)-1-amuno-1'"-(6-((3-xuop-2-(MermwnaMuHo )iupuaud-4-ui)tno)-1.2 4-tpuazun-3-ui)-1.3-

nuruapocrmpo| uanen-2.4'-nunepunnd|-5-xkapboHuTpun

[00435] (R)-1-Amuno-1'-(6-((3-x5m0p-2-(METHIAMUHO)TUPUIUH-4-1I1)THO)- 1,2, 4-TpHrazuH-3-
wn)-1,3-nurunpocnupo| uHneH-2,4'-nunepuaus|-S-kapobouurpun (10 mr, 9%  BbIXOR)
nojy4ainu B coorBerctBuu ¢ [Ipumepom 41, cobupast BTOpOil MUK 3IFOMPOBAHUS HA CTaIUU
B. 'H SAMP (400 MI', Meraron-d4) & 8,38 (¢, 1H), 7,76 (1, J = 5,6 T, 1H), 7,61 (1, J = 6,3
I'm, 2H), 7,55 (n, J = 8,0 'y, 1H), 6,00 (n, J = 5,6 I'u, 1H), 3,49-3,34 (m, 3H), 3,31-3,17 (m,
2H), 2,97 (c, 3H), 2,88 (n, J = 16,1 I'y, 1H), 2,02-1,88 (m, 1H), 1,86-1,73 (m, 1H), 1,69 (n,J =
13,3 T, 1H), 1,38 (n, J = 14,0 ', 1H), 1,30 (¢, 2H), 0,91 (n, J = 7,2 T, 1H), m/z(esi) M1 =
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479,1.
IIpumep 43

H2N

N N
| N
Ji -N
S N
Z Cl
|
N~ “NH,

(R)-1'-(6-((2-amun0-3-xyoprupunud-4-mn)tuo)-1.2 . 4-rpua3zus-3-uj )-3-MeToKCcHu-35.7-

nuruapocnupo|unknonenral blnupununa-6.4'-nunepununl-5-amug

[00436] Cramus A: Tpustunamun (0,74 mu, 5,0 MMOJb) MOOABISUIH K TIEPEMEITBAEMOMY
pacTBOpy 3-MeTOKCH-5,7-purunpocnupo| nukinonenral b mupunny-6,4'-nmunepuauH|-5-amMmuaa
rugpoxiopuna (418 mr, 1,37 mmons) B auokcane (10 mMi1) 1 mepemMernBaiy Mpu KOMHATHON
temneparype B teueHne 20 muHyT. [loGaBmsanmm 3,6-aubpom-1,2,4-tpuasun (249 wr, 1,05
MMOJIb) U TEPEMELINBAIN NPU KOMHATHON TeMIlepaType B TedeHue 2 4acoB. PeaklinOHHYIO
cmech HarpesBanu npu 50 °C B Teuenue 1 yaca. PacTBopuTeb KOHLEHTPUPOBAIM 1OCyXa U
npombiBain  Et;O ¢ momywyenuem  1'-(6-Opowm-1,2,4-tpuaszus-3-umn)-3-mMeToKCcu-5,7-
auruapocnupo| uuknonenTal b lrupuaun-6,4'-nunepunut]-5-amuna (410 Mr, HEOUMINEHHBINH
NPOAYKT) B BUJE TBEPAOro BelecTsa. HeouuieHHy0 Maccy MCIONb30BaIN HA CIEeRYIOLIEi
cranuu 6e3 ounctku. m/z(esi) M1 =1391,1.

[00437] Cramus B: Hatpusi 2-amunHo-3-xjopmupunuH-4-tuonar (93 wmr, 0,511 mmoub)
n00aBJIsIN K TepeMernnBaeMomMy pactBopy 1'-(6-6pom-1,2,4-tpuasus-3-mi)-3-MeToKcH-5,7-
auruapocnupo| uukionenTal b mupuann-6,4'-nunepunntH]-S-amuna (100 mr, 0,256 mmornb) B
n-Oytanosne (2,0 M) u nepemermuBanu npu 120 °C B Teuenue 3 4acoB. PeakIIMOHHYIO CMeCh
OXJIAKATH 1O KOMHATHOW TEMITepaTypbl U HOOABISUIM HATPUS 2-aMHHO-3-XJIOPIUPHINH-4-
tuonmar (93 wmr, 0,51 mmonp) u mepememmBaiu npu 120 °C B TeueHue 16 wyacos.
PeakunoHHYI0 CMeCh KOHLIEHTPHPOBAIM IMPH MOHMKEHHOM JAaBiieHHH U npombiBanu Et,O.
HeounmenHslit nponykT cMemunBany ¢ npyroi napruei (S)-1'-(6-6pom-1,2,4-Tpuazus-3-wmn)-
3-meTokcu-5, 7-guruapocnupo| mukionenrta| b mupuann-6,4'-nunepuans|-S-amuHa (100 mr)
U yucTUiIn ¢ ucnonbzoBanueM xupanbHOoH BOXKX (Chiralpak IG (21,0 x 250 mm), 5 MK,

JAXM/EtOH/u3onponunamun 40/60/0,1, 9,0 mn/mMunyty). COOp mepBOro muka 3JIH0HPOBAHUS
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naBan  (S)-1'-(6-((2-amuHO-3-xOpIMPUIUH-4-11)THO)- 1,2,4-TpHUazun-3-mi)-3-MeToKCH-5,7-

auruapocnupo| uuknonenTal b nupuann-6,4'-nunepunnt]-S-amud (12 mr, 5% BbIXOI B TpU

cramuu) B BHe TBeproro semectsa. 'H SAMP (400 MI'u, Meranon-d4) § 8,42 (c, 1H), 8,24

(n, J=2,8T, 1H), 7,66 (n, J = 5,5 'y, 1H), 7,53 (¢, 1H), 6,04 (n, J = 5,5 Ty, 1H), 4,77-4,66

(M, 2H), 4,46 (c, 1H), 3,91 (c, 3H), 3,50-3,39 (M, 2H), 3,28-3,12 (m, 2H), 1,95-1,60 (M, 4H).
IIpumep 44
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($)-1'-(6-((2-amuu0-3-xJ10pOUpUIUH-4-11)Tro)-1.2.4-Tpruaszud-3-mi)-3-MeTokcu-5.7-

muruapocrupo [nuknonenral b lnupuaun-6.4'-nunepunug|-5-amMmug

[00438]  (S)-1'-(6-((2-AmuHO-3-xn0pmpuaUH-4-U)THO)-1,2 4-TpHUazuH-3-mui)-3-MeTOKCHU-
5,7-nurunpocnupo [mukionentalb|mupunnna-6,4'-unepuanH|-S-amuH (5 mr, 5% BbIxOx 32
JIBE CTAANN) MOJy4aau B cooTBeTcTBUH ¢ [Ipumepom 43, cobupast BTOpoi MUK 3TFOMPOBAHUS
B Buze TBeproro Bemecrsa. 'H SAMP (400 MI'n, Meranon-d4) & 8,40 (¢, 1H), 8,16 (c, 1H),
7,66 (m, J = 5,4 'y, 1H), 7,50 (¢, 1H), 6,04 (n, J = 5,5 T'n, 1H), 4,84-4,64 (m, 2H), 4,30 (c,
1H), 3,89 (c, 3H), 3,44 (1, J = 12,7 I'u, 2H), 3,26-3,17 (m, 1H), 3,06 (g, J = 16,5 T'u, 1H),
1,94-1,75 (m, 2H), 1,76-1,58 (m, 2H); m/z(esi) M+1 = 471,1.

[00439] Cnenyromue coenunenuss B Tabnuie 4 mojydanad B COOTBETCTBHH C YKa3aHHBIMU
BbIIlIE TPOLEAYPAMH C HCIOJNIb30BAHUEM COOTBETCTBYIOIIUX MCXOIHBIX MaTepUajioB U
MPOMEKYTOYHBIX COCTMHEHUH.

TABJIHIIA 4

Ilp.

[Tonyu.
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($)-1'-(6-((2-amuHO-3-XIOPIIMPUANH-4-
w1)THo)-1,2,4-rpuasun-3-ni)-6-MeTui-
ITp. 17 | 454,1
1,3-nuruapocnupo[unaen-2,4'-
MUMNepPUIUH]-1-aMuH
(R)-1'-(6-((2-amuHO-3 -XJIOPpITUPUANH-4 -
ui)Ttno)-1,2,4-rpuasun-3-umi)-S-xjaop-
Jruo) P ) IIp. 17 | 474,1
1,3-gurunpocnupo[unaen-2,4'-
MUNepuaAnH |- 1-aMuH
H,N
(R)-1'-(6-((2-amuHO-3-xTIOpIIUPUANH-4-
N.__N w1)THo)-1,2,4-Tpuasun-3-ni)-6-MeTuiI-
| A IIp. 17 | 454,1
s N/,N 1,3-gurunpocnupo[unaen-2,4'-
/ cl nunepuanH|-1-amux
|
N~ NH,
($)-1'-(6-((2-amuHO-3 -XIOPIIHPUAUH-4-
NS wn)THo)-1,2,4-rpuasun-3-mi)-4-MeThI-
- TIp. 17 | 454,1
s~ >N* 1,3-mgurunpocnupo[unnen-2,4'-
a cl MUNepuanH |- 1-aMmuH
o |
N~ “NH,
H,N
(R)-1'-(6-((2-amuHO-3 -XTOpITUPUANH-4-
Nap N w1)THo)-1,2,4-Tpuasun-3-ui)-4-MeTuiI-
L TIp. 17 | 454,1
s~ >N 1,3-nuruapocnupo| uHaen-2,4'-
2 NUnepuanH]-1-amMmun
|
N~ “NH,
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($)-1'-(6-((2,3-mumeTnnnupuuH-4-

NS wn)tHo)-1,2,4-rpuasun-3-um)-1,3-
50 i ! TIp. 18 | 4192
s N” OUrUApOCIUpO[MHAEH-2,4'-TunepuuH |-
= 1-amuHn
|
N
(8)-1'-(6-((3-xn0p-2-
N (TpudTOPMETHIT ) TUPUANH-4-HJT)THO)-
\
51 JI _N 1,2,4-tpuazun-3-mn)-1,3- IIp. 18 | 4931
8~ °N”
y Cl OUTHAPOCTIUPO| MHAEH-2,4'-TunepuInH |-
~ | 1-amun
N~ CFs
($)-1'-(6-((2-amuHO-3-6poMnupuaH-4-
NS wn)tro)-1,2,4-rpuasun-3-umn)-1,3-
52 - TIp. 18 | 486,1
) N~ OUTHUAPOCTUPO[UHAEH-2,4'-TunepuuH |-
=z Br 1-amun
|
N7 “NH,
(S)-1'-(6-((3-x10p-2-
Ny (MeTHIaMUHO ) TUPUAMH-4-HJT)THO )-
53 SiN/’N 1,2,4-tpuazun-3-mn)-1,3- IIp. 18 | 4542
P cl TUTHAPOCTIUPO|uHAEH-2,4'-unepuInH |-
| 1
NP aMUH
H
($)-1'-(6-((3-xm0p-2-MeTHAMUPUINH-4-
AN wn)tro)-1,2,4-rpuasun-3-umn)-1,3-
54 JI ! TIp. 18 | 439,1
s N* OUTHAPOCTIUPO[ MHAEH-2,4'-TunepunH |-
= Cl 1-amunu
|
N
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55

(8)-1'-(6-((3-xn0p-2-METOKCUITUPUANH-
4-nn)tno)-1,2,4-rpuazun-3-un)-1,3-
OUruApOoCIupo[uHAeH-2,4'-unepuuH |-

1-amun

Ilp. 18

4552

56

(35,495)-8-(6-((6-amuHO-2-
(TpudTOPMETHI ) TUPUANH-3-HJT)THO)-
1,2,4-Tpua3un-3-ni)-3-MeTni-2-okca-8-

azacniupo[4.5 |nexaH-4-amMuH

Ip. 21

4422

57

(R)-1'-(6-((2-amuHO-3-xTOpIIUPUANH-4-
w1)THo)-1,2,4-Tpuasun-3-ni)-2-MeTui-
4,6-
OUrHapocnupo[HuKiIoneHTald|ruas3oln-

5,4'-nunepunux]-6-aMuH

Ip. 24

461,1

58

(5)-1'-(6-((2-amuHO-3 -XIOPIHPUAUH-4-
wn)tHo)-1,2,4-rpuasun-3-ui)-4,6-
auruapocnupo|unkionenTald|Tnason-

5,4'-nmunepunuH]-6-aMuH

IIp. 24

4471

59

(R)-1'-(6-((2-amuHO-3 -XTOpITUPUANH-4-
w1)THo)-1,2,4-Tpuasun-3-ui)-5-MeTui-
1,3-gurunpocnupo[unaen-2,4'-

MUnepuanH|-1-amMmuH

Ip. 24

4541
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(R)-1'-(6-((2-amuHO-3 -xTOpIIUPUANH-4-

w1)THo)-1,2,4-Tpuasun-3-ui)-2-MeTui-

N\ N
60 s/[N”N 5,7- Ilp. 24 | 455,2
cl auruapocnupoluuknonenTal b lnupuaus-
z
% 6,4'-nunepunnx]-5-aMuH
N~ “NH,
(5)-1'-(6-((2-amuHO-3 -XNIOPIIHPUAUH-4-
N w1)THo)-1,2,4-Tpuasun-3-ui)-2-MeThI-
61 JI o 4,6- TIp. 24 | 461,1
s~ N7
ol auruapocnupo|unkinonesTald|Tnason-
5,4'-nunepunuH|-6-aMuH
($)-1'-(6-((2-amuHO-3-XIOPIIMPUANH-4-
w1)THo)-1,2,4-Tpuasun-3-nui)-5-MeTui-
62 IIp. 24 | 455,1
1,3-gurunpocnupo[unaen-2,4'-
nunepuanH|-1-amux
Cl
H,N o/
(R)-1'-(6-((2-amuHO-3 -XTOpITUPUANH-4 -
N_ _N wn)THo)-1,2,4-rpuasun-3-mi)-6-xaop-5-
63 | N IIp. 24 | 504,1
S _N MeTOoKCcH-1,3-gurunpocnupo[unaeH-2,4'-
N
/ cl MUNepuanH |- 1-aMmuH
NS
N~ “NH,
($)-1'-(6-((2-amuHO-3-XTOPIIMPUANH-4 -
N wn)THo)-1,2,4-rpuasun-3-mi)-6-xJop-
64 IIp. 24 | 474,1

1,3-gurunpocnupo[unaen-2,4'-

MUnepuanH|-1-amMmuH
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65

($)-1'-(6-((2-amuHO-3-XIOPIIMPUANH-4-
w1)tHo)-1,2,4-rpuasun-3-ni)-3-xJaop-
5,7-
auruapocnupoluuknonenTal b lnupuaus-

6,4'-nunepunnH]-5-aMuH

Ilp. 24

475,1

66

(S)-1-(4-((3-(5-amuu0-5,7-
OUTHIpOCTUPO[UKIoneHTa[ b mupuaH-
6,4'-munepunut]-1'-un)-1,2,4-rpua3un-
6-1IT)THO)-3-XJIOPTTUPUIIH-2-

W) TUTEPUINH-4-01

Ip. 17

5243

67

($)-1'-(6-((1 H-nunpazon-3-umruo)-1,2,4-
TpuasuH-3-mn)-1,3-
OUruApocnupo[uHaeH-2,4'-nunepunug|-

1-amun

Ilp. 25

4302

68

(S)-1'-(6-(mmupazo[ 1,2-a|mupumuaus-3-
witno)-1,2,4-tpuasun-3-un)-1,3-
OUTHAPOCTUPO| UHAEH-2,4'-TunepuuH |-

1-amuH

Ip. 26

4312
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69

($)-1'-(6-((1 H-unpon-3-un)runo)-1,2,4-
TpuasuH-3-min)-1,3-
OUTUAPOCTIUPO[UHAEH-2,4'-TunepuiuH |-

1-amun

IIp. 26

4292

70

(S)-1'-(6-((2,3-murunpo-1H-nupono[2,3-
blmupuann-4-wn)tro)-1,2,4-rpuasun-3-
wi)-1,3-murunpocnupo[unaen-2,4'-

nMUnepuanH |- 1-amMmuH

Ip. 27

4322

71

($)-1'-(6-(mmupazo[ 1,2-a|mupunns-3-
wn)tro)-1,2,4-rpuasun-3-um)-1,3-
OUTHUAPOCTUPO[UHAEH-2,4'-TunepunuH|-

1-amuH

Ip. 27

4302

72

(S)-1'-(6-((1 H-mupomno| 2,3-b lnupunus-
5-un)okcen)-1,2,4-tpuasun-3-un)-1,3-
TUTUApOCTUpo|uHAeH-2,4'-unepunH |-

1-amuH

Ip. 28

4142

73

(S)-1'-(6-((1-meTun-1H-mmpono[2,3-
blmupuann-4-wn)tro)-1,2,4-rpuasun-3-
wi)-1,3-murunpocrnupo|unaen-2,4'-

MUnepuaAnH|-1-amux

IIp. 30

4442
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(8)-1'-(6-((2-amuHO-3-XIOPIIMPUANH-4-

A wn)tHo)-1,2,4-rpuasun-3-um)-1,3-
74 JI ! TIp. 17 | 442,1
s” >N° OUTHApOCTUpo[uHAeH-2,4'-unepuIuH|-
A 1-d-1-amun
o |
N~ “NH,
(R)-1'-(6-((2-amuHO-3 -XJIOpITUPUANH-4 -
NS wn)tro)-1,2,4-rpuasun-3-un)-1,3-
75 JI TIp. 17 | 442,1
s N” N OUTHAPOCTIUPO[ MHAEH-2,4'-TunepuuH |-
O 1-d-1-amun
|
N~ “NH,
Cl
H,N T
N 1'-(6-((2-amMmuHO-3-X TOPTIUPUINH-4-
N. N w1)THo)-1,2,4-Tpuasun-3-ni)-2-xaop-
N
76 JI N 4,6- IIp. 17 | 483,0
S ZI auruapocnupolunkionesrald|Tuason-
Z | 5,4'-nunepunux]-6-aMuH
SN” O NH,
(S)-1'-(6-(4-propdenoxcu)mupuno|2,3-
NS blnmupazun-2-mn)-1,3-
77 - Tp. 17 | 443,1
S N~ OUTHApPOCTIUPO|uHAeH-2,4'-unepunH |-
= cl 1-amun
|
N~ “NH,
(1'5)-8-(6-((2-amuu0-3-x0pIIUPUANH-4 -
N wn)tro)-1,2,4-rpuasun-3-mn)-1',3'-
AN
78 JI ! AUrHApO-8- TIp. 17 | 466,1
8~ °N”
cl aszacnupo|onnukiio[3.2.1]okran-3,2'-
-
| uHneH]-1'-amMmun
NS
N~ “NH,
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79

(S)-1'-(6-penun-1,2 4-rpuazus-3-mn)-
1,3-aurunpocnupo[unaen-2,4'-

MUTNEePUUH |- 1-aMuH

Ilp. 31

358,2

80

(9)-1'-(6-(3-xnopdenmn)-1,2,4-Tpuazux-
3-un)-1,3-nuruanpocnupo| uHaeH-2,4'-

MUnepuanH |- 1-aMmuH

Ip. 31

392,1

81

(8)-1'-(6-penokcu-1,2,4-rpuazun-3-mn)-
1,3-gurunpocnupo[unaen-2,4'-

MUnepuanH|-1-amMmux

Ip. 32

3742

82

(R)-1'-(6-((2-amuHO-3 -XTOPIUPUANH-4-
wi)tno)-1,2,4-rpuazus-3-mmn)-4-xyop-
1,3-nuruppocnupo[unaen-2,4'-

MUTepuanH |- 1-aMuH

IIp. 35

474,1

83

% | Cl
N OH
N H/\/

($)-2-((4-((3-(1-amun0-1,3-
OUTHAPOCTIUPO| MHAEH-2,4'-TunepuuH |-
1'-um)-1,2,4-Tprazun-6-mn)Tno)-3-

XJIOPTIUPUANH-2-HIT)aMHHO )3TaH- 1 -0

Ip. 17

4845
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($)-1'-(6-((2-amuHO-3-XIOPIIMPUANH-4-

N wn)tHo)-1,2,4-rpuasun-3-mmn)-6-

/

MeTOKcu-1,3-nurunpocnupo[ uHaeH-2,4'

£,

~N
S
ol MUnepuauH |- 1-aMun
]
NS
N~ “NH,

[00440] byner NOHATHO, YTO NEPEYUCICHHbBIE BAPUAHTBI OCYLIECTBJICHHs HE NIPEIHA3HAYEHBI
IUIE  OTpaHWYeHHs M300peTeHHMs STUMH BapUaHTAMU OCYIIEeCTBIeHMs. Hampotus,
n300peTeHne MpeaHa3HAYeHO ISl OXBATa BCEX aJIbTEPHATHB, MOAU(UKALINNA U SKBUBAJIEHTOB,
KOTOpBIE MOTYT OBITh BKJIIOYEHBI B OOBEM HACTOALIETO H300pETEHUs, Kak OMpenesieHO
dbopmyoit nzodperenns. Takum 0Opa3oM, MPUBEACHHOE BBIIIE OMHCAHUE PACCMATPUBAETCS

KaK UWTFIOCTPATUBHOEC TOJIBKO OTHOCUTEIIbHO MMPUHLIUIIOB I/1306peTeHI/I$I.
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®OPMYVYJIA H30BPETEHUA

I. Coenunenue, BeiOpanHoOe 13 Gpopmysl I:

R'._N._R®

N
N

L5 N

|

R2
I,

WIN €0 CTEPEOU3OMeEp, TayTOMep HIH (PapMarieBTUYECKH MTPUEMJIIEMAasi COJlb, B KOTOPOM:

L, BeiOpan u3 npsimoii cBsizy, S, CHy, O, NH u Se;

R' BRIGpaH 13 BOZOPONA U METHIIA,

R’ BeIGpan u3 (a) penna, (b) 5-6-UIEHHOTO reTepOapiIIa, TIe TETEPOAPHIT COTEPIHKUT
OT OIHOTO JI0 YeThIpeX TeTepPOaTOMOB, BBIOPAHHBIX M3 TPYIIbL, COCTOSLIEH W3 a30Ta,
KHUCJIOPOZla U CEphl, TA€ OAMH TIeTEepPOaToM a30Ta MOXKeT OBITh 3aMeIleH KHCIOPOIOM C
oOpa3oBanueM okcuaa, (¢) 8-10-unenHoro ouruKIUeckoro nuknoankwia, (d) 10-wieHHOTO
Onnmkmueckoro apuia, (€) 9-10-uneHHBbIH OMUMKINYECKUH T€TEePOLMKI, TIe TeTePOLUKII
COIEPIKUT OT OJHOTO JI0 TPEX IeTepOaTOMOB, BHIOPAHHBIX M3 TPYIIIbI, COCTOALIEH U3 a30Ta,
kucyiopona u cepbl, U (f) 9-10-uneHHbI OULMKINYECKUI TeTepoapill, rue OUIUKITNIeCKHA
reTepoapmil COAEPKUT OT OJHOIO JI0 TpPeX TIeTepoaTOMOB, BBIOPAHHBIX W3 TPYIIIHL
coCTOsIell W3 a30Ta, KHCIOpOoma M Cepbl, rae (eHWs, reTepoapuy, OMLUKINYEeCKUH
LUKJIOANKHJ, OHIMKIMYECKUH apuii, OWIMKIMYECKHH TeTepOLUKI U OMLMKIHYeCKUH
reTepoapuil 1o BeIOOPY 3aMeIeHbl OIHOW WM 0oJiee TPyMIaMu, BHIOPAHHBIMH M3 TPYIIIIHL
COCTOsIIIEN U3 rajioreHa, nuaHo, okco, C-C; ankuia, HeoOsA3aTeIbHO 3aMELEHHOro oT 1 10 3
rpymnmnamu, BbiOpaHHbIME H3 TajoreHa, uano U OH, Cs-Ceumknoankmna, Ci-Csamkokcw,
Heo0s3aTeNIbHO 3aMeIeHHOro oT 1 10 3 rpynmamu, BIOpaHHBIME U3 rajioreHa, uano u OH,
NHR?, u 3-6-uneHHOro reTepoLMKia, HeOOA3aTeNbHO 3aMeleHHoro ot 1 no 3 rpynmamu,
BbIOpaHHBIMU W3 rayjoreHa, uuaHo W OH, rae reTepouLMKN COAEPKUT ONWH WM IBa
reTepoaTomMa, BEIOPaHHBIX M3 a30Ta, KUCIOPOAA U CEpBI,

R’ BeIGpaH U3 rPymIBL, COCTOSIIEH 13!
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10 - 9
X" mpencrapisier coboii CR™ mu O,

X" mpencrasmser coboit CH, mmu O, rme Tomeko ogmH m3 X' u X' moxer
npeacTasisiTh codor O;

R* u R® HesaBrCHMO BbIOpaHb! u3 Bopopoaa u C,-Cs ankuna;

R® BeIGpan U3 rpymmsl, cocTosimeit u3 Bogopona, OH u C1-Cs ankuia, Heobs3aTenbHO
3amelneHHoro rpynnoit OH, unu

R® u R’ BmecTe ¢ atomamu, K KOTOPBIM OHH TPHUCOEANHEHBI, 00Pa3yIOT O-UJICHHBIN
apui WU S5-0-4JIEHHBI reTepoapui, A€ IeTepoapwsl COAECPKUT 1 wiu 2 rerepoaroma,
BBIOPAaHHBIX U3 a30Ta, KUCJIOPOZA U CEPBL, TA€ apuil M IeTepoapuil 1o BbIOOPY 3aMeIleHsbl |
WM 2 TPyNIaMy, BBIOPaHHBIMU W3 TPYIIIbI, COCTOsIIEl n3 ranorena, uuaHo, Ci-Cs; ankumna u
C1-Cs ankokcwy;

R’ u R® npexcrasmsor coGoit Bogopox, wim

R’ u R® Bmecre ¢ atomamu, K KOTOPBIM OHM TPUCOEAMHEHBI, 00pa3ylT 3TUJIOBBINA
MOCTHK, Tak uto R’ npeacTaBsieT coO0i a3a0UIMKINYECKOe KOJBLIO,

R” npeAcTaBJsieT OO0 BOAOPO UITH IEHTepHii;

X TIpeACTaBIsieT co0oi 1 wu 2;

y npexactapisieT codoii 0 wiu 1; u

R? npencrasnsier coboii Bomopon umu C1-Cy ankui, HeoOs3aTeNbHO 3aMEIEHHBIH OT
1 no 3 rpynmamu, BeiOparHbiMU U3 OH, MeTOKCH, rajloreHa u [uaHo.

2. CoenuHenue no NyHKTY 1, roe
L, BeiOpan u3 npsimoii ¢cesizy, S, CH,, O, NH u Se;

R' BeIGpaH 13 BOZOpONA 1 METHIIA,

R’ BoiOpan u3 (a) QeHmna, HEOOA3ATETBHO 3aMEIIEHHOrO OXHOM WIH IBYMS
rajjoreHHbIMU rpynmnamu; (b) 5-6-uneHHOro rerepoapuia, Mpu 3TOM T'€TEPOAPUIT CONEPIKUT
OT OJHOTO JI0 YeThIpEX TeTepPOaTOMOB, BBIOPAHHBIX M3 TPYMIbL, COCTOSALIEH W3 a30Ta,
KHCJIOpPOZla U Cepbl, TAe TeTepoapuyl HeoO0sA3aTeNbHO 3aMeIleH OJHUM WJIH JBYMS

3aMeCTHTENISIMH, BbIOpaHHbIMU 13 rayioreHa, C;-Cs ankuna, HeoOs3aTeNIbHO 3aMELIEHHOTO OT
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1 no 3 rpynnamu rasnorena, C;-Cs umknoankuna, Ci-Cs ankokcu, NHR? u 3-6-uneHHoro
reTepormkIa, Heobs3arenbHo 3amenieHHoro rpynnoi OH, rne rereponuki conep>KuT oxuH
WIM JBa TreTepoaToMa, BbIOpaHHBIX U3 a3ora u kucnopona, (c) 8-10-uneHHBIH
OMLIMKJINYECKUH YaCTUYHO HEHACHIIEHHbINH HUKJIOANKIT, (d) 9-10-uneHHbIi OMIUKINYeCKUit
YaCTUYHO HEHACBILIEHHBIH TeTepOLUKJ, TA€ TeTePOLUKI COAEPKUT OT OJHOrO IO Tpex
reTepoaTOMOB, BBIOPAHHBIX M3 a30Ta, KHCJIOPOAA U Cepbl, TAE I'eTepOLUKI HeoOs3aTeNbHO
3aMeIleH OT OJHOW JO TpeX IPYMI, BbIOPAHHBIX M3 TajioreHa U OKco; (e) 9-10-uneHHbIH
OMLIMKITMUECKUI reTepoapu, riae OMLUKINYECKUI reTepoapuil CONEPKUT OT OHOTO JI0 TPeX
reTepoaToMoOB, BBIOPAHHBIX M3 TPYMIIbI, COCTOSLICH W3 a30Ta, KUCJIOpOAAa U CEpbl, IIe
OMLIMKIIMUECKUI reTepoapil Heo0A3aTENbHO 3aMELIeH OT OJHOHN A0 TPEX IPYyIIl, BHIOPAHHBIX
u3 rajgorena u C,-C; ankuna;

R’ BeIGpaH U3 rPymIBL, COCTOSIIEH 13!

“RSRN srory REFC
Db,
%N )x
R® . :

X" npencrasnser cooit CR” mnu O,

X" npencrasusier coboit CH, umu O, mpu 5ToM ToIbko omue u3 X' u X' Moxer
npencTaBisTh codoit O;

R* u R® HezaBrCcHMO BbIOpaHb! U3 Bopopoaa u C,-C; ajkuna;

R® HesaBucumo BbiOpanbl u3 Bomopoma, OH u C;-C; ankuna, HeoOs3aTenbHO
3amerneHHoro rpynmnorw OH, niu

R® u R’ BmecTe ¢ aTomamu, K KOTOPBIM OHH TPUCOEAMHEHBI, 00Pa3yIOT O-UIEHHBIN
apui WU S-0-4JIEHHBI reTepoapu, A€ TeTepoapusl COAEp:KUT | uim 2 rerepoaroma,
BBIOPAHHBIX M3 a30Ta, KUCIOPOZAA U CEPhL, TA€ apUil M IeTepoapui 1o BeIOOPY 3aMelieHsl |
WK 2 TPyNIaMy, BEIOPaHHBIMU W3 TPYIIIbI, COCTOsIIIEH n3 ranorena, uuaHo, C,-C; ankumna u
C1-C;5 ankokcwy;

R’ u R® npexcrasmsor coboit Boxopox, wim

R’ u R® Bmecre ¢ aTomamu, K KOTOPBIM OHM TPHUCOEAMHEHBI, 00pa3ylT 3THUIIOBBIA
MOCTHK, Tak 4T0 R’ mpencrassier co6oit a3a0HIHKIIEECKOe KOIBIIO;

99 . . .
R™ npencrasmisiror coboii BOIOpO HIH JeHTepHii;
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X TIPeACTaBISIOT cobol 1 mm 2;
y npeactasisitoT codoit 0 umm 1; u

R? npencrasnsier coboro Bomopon unu Ci-Cy ankuii, HeoOA3aTeNbHO 3aMEIEHHBIN OT
1 no 3 rpynnamu, BeiOpanneiMu 13 OH u CN,

WIIH CTEPEON30Mep, TAyTOMEP HIIH (hapMalieBTUUECKH ITpUeMIIeMas COJb.
3. Coenunenue 1o myHKTy | uin 2, B KOTOPOM:
L, BeiOpan u3 npsimoii cBsizy, S, CHy, O u NH;
R' npexcrasmsier coGoit BOXOpox;
R’ Boibpan u3 (a) deHmma, Mo BBHIGOPY 3aMELIEHHOTO OJHOIN M ABYMs TalOrCHHBIME
rpynmnamu; (b) 5-6-uneHHOrO reTepoapuiia, Tie TeTepoapuil CONEPKUT OIUH TeTepPOATOM
a30Ta, TIne TeTepoapusl MO BbIOOPY 3aMeIeH OIHUM WM JABYMS 3aMECTHTEISIMH,
BbIOpaHHbIMU U3 ranoreHa, C,-C; ankmia, He0OA3aTENbHO 3aMEIEHHOrO 1-3 rajJoreHHbIMU
rpynmamu, C3 nuknoankuna, C-Cs ankokcu, NHRa u 6-4JieHHOTO reTeponuKiia, o BEIOOpY
3ameuieHHoro rpynmnoii OH, rnme rerepouuka COAEpKUT OAMH MM JIBa TE€TEPOaTOMa,
BbIOpaHHBIX U3 a3ora W kuciopoma;, (c¢) 8-10-uneHHBIH OWIMKINYECKUH YaCTUYHO
HEHACHIIIeHHbIH LUKJIOANKIWI, (d) 9-uneHHBIH OMIMKINYECKUA YaCTUYHO HEHACBHIIEHHBINA
TeTEePOLMKII, I7I€ TETEPOLMKII CONEPKUT ABa WM TPU IeTepoaTroMa a3oTa, IZi€ TeTepOLUKII
HeoOs3aTeIbHO 3aMEIeH OT OJHOM 10 TpeX IPYII, BRIOPAHHBIX M3 TajloreHa U OKco; U (e) 9-
10-uneHHbI OWLUKINYECKUA TeTepoapui, rae OULUKINYECKUH TreTepoapiyl COAEPXKUT OT
OZTHOTO JI0 TPEX IeTepoaToOMOB, BBIOPAHHBIX M3 IPYIIIBI, COCTOSIIEH M3 a30Ta, KUCIOPOAa U
cepbl, rae OWIUKINYECKUI rerepoapmwy HeoOA3aTeNbHO 3aMelleH OJHOH TIPYIIIOoH,
BbIOpaHHOM U3 ranoreHa u C;-Cs ankuia;

R3 BBIOpaH U3 rpynimsl, COCTOSIIEH H3:

99 R6
4R5RN_ R

10 o 9
X" mpencrasisiet coboii CR™ mm O,
11 - 10 11
X" mpencrasnsier cobori CHy nnmm O, mpu 3ToM Tonbko ofuH U3 X U X MOXKET
npeacTaBisTh codoii O,

R* u R’ nesasucumo BBIOpAHBI U3 BOIOPOZIA M METHIIA,
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R® npencrasisier coboii MeTH, MK

R® u R’ BmecTe ¢ aTomamu, K KOTOPBIM OHH NPUCOEANHEHBI, 00Pa3yIOT O-4JIEHHBIN
apwl WM 5-6-4JIEHHBIM TeTepoapwii, IAe reTepoapuil COAepkUT 1 mimm 2 rerepoaroma,
BBIOPAHHBIX U3 a30Ta U CEpbl, I7Ie apiil U reTepoapui HeoOsA3aTeNbHO 3aMelleHbl 1 nim 2
IPyIIIaMH, BBIOPAHHBIMU M3 TPYIIIBI, COCTOSINEH M3 rajloreHa, MeTHjIa, METOKCH U [IUAHO;,

R’ uR® NPEACTABJISIIOT COOO0 BOIOPON, HITH

R’ u R® Bmecre ¢ aromamu, K KOTOPBIM OHHM TPUCOEAMHEHBI, 00Pa3ylT 3TUIIOBBIH
MOCTHK, TaK 4To R’ mpencraBisier coGoii a3abHIHKINIecKOe KOMbLO;

R” NPEICTaBJISIET COOOM BOAOPO WK JeHTepui,

X TpencTaBisieT codoit 1 wm 2; u

R? npencrasnsier coGoit Bomopon mnu C;-C,; ankuj, HeoOSA3aTENbHO 3aMeLIEHHbIN
OnHOM rpynnoH, BeibpanHoi n3 OH u uuaxo,

WIN CTEPEOU30MEp, TAayTOMEp WK (hapMaLeBTHUECKH MPUEMIIEMAst COJIb.
4. Coennnenne 1o oO0OMy OTHOMY M3 MyHKTOB 1-3, WJIM €ro cTepeoru3oMep, TayToOMeED,
Wi papMalieBTHYECKH IpuemMieMasi coib, rae L) BeiOpaH u3 npsiMoi cBsi3u 1 S.

5. Coenunenue mo JOOOMy OTHOMY M3 MYHKTOB 1-4, WM €ro crepeousomep,
TayTOMep, WK (papMALEBTHUECKH IPUEMIEMast comlb, rae R' mpencrasmser coboii BOTOPOX.

6. Coengunenue 1o JOOOMYy OTHOMY U3 MYHKTOB 1-5, WM €ro crepeousoMmep,
TayTOMep WK (hapMaLeBTHUECKH IPUEMIeMast Collb, rae R” BHIOpaH U3 IPyIIbI, COCTOSIIEH
u3 (enuna, 2-xnopdenuna, 3-xaopdpenuna, 2, 3-nuxnoppeHuna, 2-aMHUHO-3-XJTOPIUPUIHH-
4-una, 2,3-1uxnopnupuanH-4-una, 3-XJ10p-2-MeTUINNPUANH-4-111a, 3-xnop-2-(4-
TUIPOKCUITUITEPUANH- | -UT)TUpUAnH-4-ua, 3-XJaop-2-(MEeTUIaAMUHO )IUpUAnH-4-una, 2,3-
OUMETUINUPUANH-4-1J1a, 2-aMUHO-3-UKJIONPONWINUPUANH-4-1TIa, 2-aMHHO-5-
XJIOPIIUPUANH-4-UTIa, 3-X710p-2-MeTOKCUNIUPUINH-4-1J1a, 3-x70p-2-
(TpudropmeTin)UpUANH-4-1ia, 6-aMUHO-2-(TPUPTOPMETII)IUPUANH-3-1JIa, 2-aMHUHO-3-
OpomnupuanH-4-una, 6-aMUHONMPHIWH-3-Wia, 2-aMHHO-3-(propnupuana-4-nia, 3-xJaop-2-
((2-unano-2-MeTUIMPOITIIT)aMHHO )TUPUANH-4-1J1,  2-aMHUHO-3-XJI0p-1-OoKcuaonupuanH-4-

wia, 3-xJop-2-((2-ruApOKCUITHII)aMUHO )TUpUANH-4-mna,  Ourukino[4.2.0]okra-1(6),2,4-

TpueH-2-una, 2,3-puruapo-1H-nuppono[3,2-c|nupunun-1-una,  3,3-nugrop-2-okco-2,3-
nuruapo- 1 H-nuppono[2,3-bnupunnn-4-una,  2,3-purunpo-1H-muppono|2,3-bmupunun-4-
wia, 1H-nupono[2,3-blmupunun-4-una, S-xmnop-1H-mmuppono[2,3-b|mupunun-4-una, 1-

metui-1 H-nupono[2,3-bmupunun-4-una, 1H-nuppono[2,3-b]nupuann-3-una, nmuaasof1,2-

a|nupuaus-3-una, 1H-nupazono|3,4-b lnupunus-3-una, 1H-nnpason-3-una, 1H-
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nuppoo[2,3-b|nupunun-5-una, umuaaso[l,2-alnupuMunnH-3-una, WU30XMHOIUH-5-UIA U
1H-unnon-3-una.

7. CoenuHenne mo JrOOOMYy OJHOMY M3 MYHKTOB 1-0, Wim ero crepeousomep,
TayTOMep, MK (GapMalleBTHYECKH IPUeMIeMast COMb, re R’ BRIOpaH u3 rpymisl, cocTosmeit

H3:
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8. CoenuHeHne 1O NYHKTY 1, WiIM €ro cTrepeou3soMep, TayTOMep, WM
bapmareBTHIECKH MTpHEMIIEMasi COJIb, B KOTOPOM COETMHEHHE BBIOPAaHO M3 MpuMepoB 1-84.
9. CoenuHeHne MO TNYyHKTY 8, WIM €ro TayToMep, WiH (apMareBTUIECKH

npuemjieMast COJjib, B KOTOPOM COCAUHEHUEC BbI6paHO us:
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CoenquHeHue:

WJIH €ro TayToMep Win (apMarleBTHUECKH TPpUeMIIeMasi COJIb.
CoenqunHeHue:

I1.
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WIN €ro TayToMep WK (apMaleBTUUECKH TpUemMIeMast CoJb.

12. CoenuneHue:

/

Az
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WIN €T0 TayTOMep WK (papMaLeBTUUECKH IPUeMIIeMast COJIb.

W

13. dapmareBTHIeCKasi KOMITO3ULIMS, BKIIOYAIOIAs COSANHEHHE 0 JTI0OOMY OIHOMY M3
nyHKTOB 1-12, miu ero crepeonsomep, TayTomMep Wik (papManeBTUIECKH TPUEMIIEMYIO COJIb.

14. dapmaneBTHUECKAs KOMITO3ULIMS, BKJIIOYAIOIIAs COEMHEHUE M0 JII0OOMY OJJHOMY U3
nyHKTOB 1-13 mnm ero crepeonsomep, TayToMep Win papMaleBTHYECKU PUEMIIEMYIO COJIb,
U MO MeHbIIell Mepe OIUH (apMaLEBTHYECKU IPUEMIIEMBI HOCUTENb, SKCLUIUEHT I
paz0aBurens.

15. Hcnonp3oBaHue COENUHEHHsT MO JIFOOOMY OJHOMY U3 MyHKTOB 1-12, mimm ero
cTepeousoMepa, TayToMmepa, Wi (apMaleBTHUECKH MPUEMIIEMOW COJIHM, B MPOU3BOJACTBE
JIEKAPCTBEHHOTO CPEACTBA ISl JICYSHUSI THIIEPIPOIH(EePaTUBHOTO 3a00JIeBaHNS.

16. CoenuHenne 1o JOOOMYy OIHOMY W3 NyHKTOB 1-12, wiam ero crepeousomep,
TayTOMep, WIH (papMaleBTUYECKH TNpUEMIIeMast COJb, I HCIOJb30BAHUS B Ka4deCTBE
JIEKapCTBEHHOIO CPEACTBA.

17. CoenuHenue no m0OOMy OTHOMY M3 MYHKTOB 1-12 mnm ero crepeonsomep, TayToMep
win GpapMalieBTHYECKH ITPUEMJIEMAasi COJIb Il UCTIONBb30BAHUS B TEPAITHH.

18. CoenuHenue no m0OOMy OTHOMY M3 MYHKTOB 1-12 mnm ero crepeonszomep, TayTomMep
wii  (apMaLUeBTUUECKU  IpHEeMJeMas COJb Ul WCIIONB30BaHHMA B JICUCHHUH
runeprpoIrdepaTuBHOro 3a00JeBaHMUS.

19. Crioco® MHruOMpoBaHUs aKTUBHOCTH nporenHTHposuH(pocharazsr SHP2 B kierke,
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BKJTIOYAIOLIHI 00pabOTKy KJIETKH COEAMHEHHUEM I10 MyHKTaM 1-12 um ero crepeon3somepom,
TAyTOMEPOM TN (papMaLleBTHUECKH TPHUEMIIEMOI COJIBIO.

20. Crioco® wHruOMpoOBaHUs AKTUBHOCTH mpoTenHTHpo3uHpocdaraser SHP2 y
HY’KAAIOIIErocs B 3TOM MAaLMEHTa, BKJIFOYAOLINN 3Tal BBEACHUs MALIUEHTY COEIUHEHUs IO
nyHkraMm 1-12 wim ero crepeomsomepa, TayTomMepa Win (papManeBTHYECKH MPHUEMIIEMONt
COJIN.

21. Crnioco0 nedenust wiu 00JIer4eHus TSHKECTH TuneprpondepatuBHOro 3a00eBaHus Y
HY’KIAIOIIEerocss B 5TOM TNAIMEeHTa, BKIIOYAIOLINI BBeAEHHE MalUeHTy COEIMHEHUS II0
nyHktam 1-12 wnm ero crepeonsomepa, TayromMepa WM (DapMaLeBTHUECKU MPUEMIIEMON
COJIH.

22. Crnocob mo myHkTy 21, B KOTOpOM runeprnpoiudeparuBHoe 3ab00ieBaHNe BHIOPAHO U3
IpyNMbl, COCTOALIEN M3 MeJaHOMbI, IOBEHWJIBHOTO MMEJOMOHOLMTAPHOIO JIeHK03a,
HelpoOIacTOMBI, XPOHUYECKOTO MUEJIOUTHOTO JIeNKOo3a c MOJIOKUTENIbHOU
bunanenpPUACKOil XpOMOCOMOM, OCTporo JuM(oOIacTHOrO JieHKko3a C IMOJIOKHUTEITbHOU
bunanenpPpuicKoil XpOMOCOMOM, OCTPOrO0 MUEIOUAHOTO JIEUKO3a, MUEIONPOH(epaTHBHbIC
HOBOOOpa3oBaHMs (Takhe KaK UCTHHHAS MOJULIUTEMUs, SCCEHIMAJIbHAs TPOMOOLUTEMHS U
NepBUYHBbIN  Muenopudpo3), paka MOJIOYHOH >KeJIe3bl, paka JIETKHUX, pakKa IeYeHH,
KOJIOPEKTAJIbHOTO paka, paka IHUIIEBOJA, pakKa >KeNyAKa, IMJIOCKOKJIETOYHOW KapLUHOMBI
T'OJIOBBI U IIEH, TITHOOIACTOMBI, aHAIIIIACTUYECKOI KPYITHOKIETOUHON TUM(OMBI, KapLITHOMBI
IIUTOBUIHOM JKeJIe3bl U LIMULEBUIHBIX HOBOOOPA30BaHUIL.

23. Cnoco6 mo nyskty 21, B KOTOpOM runepnponudeparuBHoe 3adoeBaHne BBIOPAHO U3
IPYMIbI, COCTOsAMIEH u3 Helipogubpomarosa u cuHapoma HyHaHa.

24. Crnocob o nrodoMy OgHOMY M3 MyHKTOB 19-23, B KOTOPOM COEIMHEHHE IO JII0OOMY
U3 MyHKTOB 1-12 wiom ero crepeomsomep, TayToMep MM (hapMaLEeBTHUECKH MpHEeMIIeMast
COJIb BBOJUTCSI COBMECTHO IO MEHbLIEHl Mepe C OAHUM JAPYTUM XUMHOTEParneBTUYECKUM
areHTOM, HCIIONIb3YeMbIM JUIsl JICUEHUS WM OCJalJieHHs] TunepnposmgpepaTuBHOrO
3a00NeBaHMS.

25. Crnoco® mo nyHKTy 24, B KOTOPOM APYrod XUMHOTEPANIeBTHYECKHIH areHT BBIOpaH U3
TPYIIBL, COCTOsIIEH W3 TpameTuHubOa, OMHMMETHHMOA, CcenyMeTHHHOa, KOOMMEeTHHHuOA,
sHkopadennda, Bemypadenuda, nadbpadenuda, nopnatuHuda, KpU3OTHHHOA, HEPUTHHHOA,

anexkTuHnOa 1 OpuraTuHUOA.
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