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C-3 1 C-17 MOJUPUTIUPOBAHHBIE TPUTEPIIEHOU/IBI B KAYECTBE
HUHI'UBUTOPOB BHU-1

OBJIACTb U30BPETEHHA

Hacrosimee nzo0pereHne OTHOCUTCSI K HOBBIM COSAMHEHUSM, ToJIe3HbIM npoTtuB BUY u,
Oosiee KOHKPETHO, K COETUHEHUSIM, KOTOPBIE SIBJIIOTCS MPOU3BOAHBIMHU OCTYJIMHOBOH KUCIIOTBI,
U K JPYrMM CTPYKTYPHO pPOICTBEHHBIM COCOMHEHHUSM, KOTOpBIE TIOJIE3HBI B Ka4yeCTBE
uHrubutopos cozpeBannss BUY, u x ¢papmManeBTH4ecKuM KOMIO3HLUSM, COAEPIKALTUM TaKOBbIE
COEAMHEHUs], a TAK)KE K CIIOCO0aM UX MOJYYESHHUS.

[TPEJIIIECTBYIOIIWI YPOBEHb TEXHHKU

WUnpexus BUY-1 (Bupyc ummyHopmepuiuTa-1) OCTaeTcss OCHOBHOW MEIMLIMHCKOM
npobieMoit ¢ yderom Toro, uto B KoHIe 2010 roma HacuuthBanoch 45-50 MHUJUTHOHOB
uHpuuupoBaHHBIX JMonell mo Bcemy wmupy. Kommdectso cnyuaes BUY u CIIMJL (cungpom
npuoOpereHHOro umMmyHonedummra) Obictpo pacter. B 2005 romy coobmanoce o
npubnu3uTenpHO 5,0 MIJUTMOHAX HOBBIX MH(PUUMPOBAHMAX, U 3,1 MUIJUIMOHA JIIOJEH yMepsu OT
CITM/J. [HocTtynHble B HacTOsilllee BpeMsl JIEKapCTBEHHble cpencTBa ans JjedeHus BHUY
BKJIIOYAIOT HYKJICO3HIHbIE MHrHOUTOpPHI 00paTHOM Tpanckpuntassl (RT) mnu pasperieHHble k
PUMEHEHHI0 KOMOMHALME B OXHON TaGnerke: 3umoByauH (wm AZT, wm RETROVIR®),
munanosuH (mwm VIDEX®), craynus (mm ZERIT®), namusymun (wmu 3TC, wim EPIVIR®),
samurabus (mn DDC, wm HIVID®), abakasupa cykumnar (mwim ZIAGEN®), tenodosupa
musonpokcnna Gymaparsas cons (i VIREAD®), smrpummrabun (umm FTC-EMTRIVA®),
COMBIVIR® (comepsxur -3TC mmoc AZT), TRIZIVIR® (conepxut abakaBup, TaMHBYIUH I
supoBynus), EPZICOM® (comepxur abakasup u mnamuBymun), TRUVADA® (comepsxut
VIREAD® u EMTRIVA®);, Henykneosugmbie MHIHGUTOPHI OOPATHON TPAHCKPHIITA3EL:
mesuparmue (umn VIRAMUNE®), nenasupmun (umm RESCRIPTOR®) u sdasupens (umm
SUSTIVA®), ATRIPLA® (TRUVADA® + SUSTIVA®) 1 5TpaBupuH; i MeNTHIOMHMETHIECKHE
UHrUOUTOpPBI TPOT€a3bl WM pa3pelleHHble K MPUMEHEHHI0 MpernapaTbl. CAaKBHHABUP,
WHIMHABHP, PUTOHABUD, HeN(UHABUP, AMIIPEHABUP, JIONMHABUP, KALETRA®(J'IOHI/IHaBI/Ip u

putonasup), napyHosup, atazanasup (REYATAZ®) u tunpanasup (APTIVUS®) u ko6unucrar,
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¥ MHrHOMTOpHl HMHTerpassl, Takue Kak panrerpaBup (ISENTRESS®), u  wunruGurops:
POHMKHOBEHHs, Takue Kak 3upysuptux (T-20) (FUZEON®) u mapasupok (SELZENTRY®).

Kaxxnoe W3 3THX JI€KapCTBEHHBIX CPENCTB, €CIU HCIOJb30BAaThb HUCKIIOUUTENBHO €ro
OTHO, MOXXET TOJbKO BPEMEHHO CHEepXKHBAaTh peIuIMKauuio BHpycoB. OnHako mpu
UCIIOJIb30BAHUH B KOMOMHAIIMH TH JIEKAPCTBEHHbIE CPEACTBA OKA3bIBAIOT CHIIBHOE BO3ICHCTBHE
Ha BHUPYCEMHIO M TporpeccupoBanue 3aboneBaHus. PakTudecku, Onaromapsi MIHPOKOMY
NPUMEHEHUI0 KOMOWHHMPOBAHHOW Tepamuu HEJaBHO ObUIO JOKYMEHTAJIBbHO IOATBEPKACHO
3HAYMUTENIbHOE CHIDKEHHUE TMokas3areneil cMepTtHocTu cpeau mnauuentoB co CITMJL. Omnako,
HECMOTpsI Ha 3TH OLIyTUMbIe pe3ysbTaThl, ¥ 30-50% manueHToB Tepamnus KOMOWHUPOBAHHBIMHU
JIEKapCTBEHHBIMU CPENCTBAMH B KOHEYHOM cueTe MOXKeT ObiTh Oesycremnoil. Henocrarounas
3¢ (eKTUBHOCTh JIEKAPCTBEHHOTO CPECTBA, HECOBMECTHMOCTb, OTPAHWYECHHAs TKaHEBas
NPOHULIAEMOCTh U crenu(uyeckie B OTHOIIEHHH JIEKAPCTBEHHOIO CPENCTBA OTPAHUYEHHUS B
HEKOTOPBIX THUIAX KJIETOK (Hampumep, OONBIIMHCTBO HYKJIEO3HOHBIX AHAJIOrOB HE MOTYT
bochopuarpoBaTECS B MOKOSIIUXCS KJIETKAX) MOTYT CTaTh NMPUYWHONW HEMOJHOTO TOAABICHHS
qyBCTBUTEJIBHBIX BUPYCOB. Kpome TOro, BbICOKast CKOPOCTh PETUTUKALIH U ObICTpOe OOHOBJIEHHUE
BHY-1 B coyeranuu ¢ 4aCTbIM BKJIFOUEHHEM MYTALUN NPUBOIAAT K IMOSBJICHUIO YCTOMYUBBIX K
JIEKAPCTBEHHBIM CPEACTBAM BAPUAHTOB M K HEYCHELIHOMY JICYEHHIO B TEX Cly4YasiX, KOraa
UMEIOT MECTO CyOONTHMalbHble KOHLEHTPALMH JIeKapCcTBEHHOro cpeacrsa. ClenoBaTenbHO,
HeoOXOAMMBI HOBBIE areHTbl npotuB BHY, nemMoHCTpupymoolue HHbIE XapaKTEePUCTUKU
PE3UCTEHTHOCTH U OJIArONPHSITHYIO (PapMaKOKHMHETHUKY, a Takke mpoduiin 0e30macHOCTH, YTOObI
NPEAOCTABIISATH OOJIbIIE BO3MOKHOCTEH JUIs JIeueHHsl. Y JTy4llIeHHbIe UHTHOUTOPBI crusiHus BUY
U AHTAaHTOHHUCTBI-KOPPEKTOpPHl NpoHMKHOBeHHsT BUY sABmnsAoTCS ABYyMs NpuUMepaMH HOBBIX
KJIACCOB are’ToB npotus BUY, koTopeie Takke UCCIEAYOT MHOTHE UCCIEOBATENH.

Wuruburopsr  mpukperuienuss  BUY  sBisroTcss  eme  OOHMM  MOJKJIACCOM
MIPOTUBOBUPYCHBIX COENUHEHMN, KOTOPBIE CBA3BIBAIOTCA C MOBEPXHOCTHBIM TNIMKONPOTEHMHOM
gpl20 BUY u mnpenmsTCTBYIOT B3aUMOACHCTBUIO MEXIy NOBEPXHOCTHBIM Oenkom gpl20 u
peuentopom CD4 kinetku-xo3simHa. Tem caMblM OHM NpPENATCTBYIOT npukperieHnro BUY k
CD4 T-knerke uenoBeka U OMOKUpPYIOT pervivkaiuio BUY Ha mepBoil cTaawu *KU3HEHHOTO
nukjga BUY. CsoiictBa mHrnOuTopoB npukperuienus BUY Obutu ynydineHsl B pe3yJibTaTe
MPEANPUHATHIX YCUJINN MO MOJYYEHUIO COEAUHEHUH C MAKCUMU3UPOBAHHBIMU NPUTOJHOCTBIO U
3¢ (EeKTUBHOCTBIO B KaueCTBE NMPOTUBOBHPYCHBIX areHToB. B uwactHoctu, B US 7354924 u US
7745625 MILTIOCTPUPYIOTCS HHTUOUTOPBI puKperierns BUY.

Eme oaHMM mNOSABUBIIMMCS KJIACCOM COe€AMHEHMH i1 sedeHus BUY  sasisroTcs

uHruouropel cozpesanuss BUY. Cospeanue sBisercs nocnenHedt uz 10 wnm OGonee craamii
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permnkarmu BUY nmm sxusHenHoro nukia BHUY, Ha xoropoit BUY craHoBUTCS MH(DEKITMOHHBIM
BCJIEJICTBHE HECKOJIbKUX OIOCpenoBaHHbIX mpoteazoii BMY cobbiTuii pacuieruieHust B gag-
Oenke, KOTOpble B KOHEUHOM CHYeTe MPUBOAST K BbICBOOOAeHMIO KarcupHoro (CA) Oenka.
WHrubuTopsl Co3peBaHUs MPENATCTBYIOT COOpPKE W CO3pEBaHMIO KarcupaHoro Oenka BHY,
00pa30BaHMIO 3aIUTHON BHELIHEW O0OJIOYKH WJIM BBIXOAY M3 KJIETOK uYejoBeka. Bmecto 3Toro
NPOAYLUPYIOTCS] HEMH(PEKIIUOHHBIE BUPYCHI, MPEMATCTBYIOIIUE MOCIEAYIOMMUM LuKkiamM BIY-
UHADULIPOBAHMS.

B Hacrosiiiee BpeMs MMOKa3aHO, YTO HEKOTOPBIE MPOHM3BOIAHBIE OETYJIHMHOBOW KHCJIOTHI
NPOSIBJISIIOT MOINHYK akTHBHOCTH mpotuB BUY B kadecTBe mHruOwropos cospesanuss BHUU.
Hanpumep, B US 7365221 packpbITbl MOHOALMJIUPOBAHHBIE NPOM3BOAHBIE OETylMHA U
aUruApoOeTyINHA U X MPUMEHEeHHe B KauecTBe areHToB npotuB BUY. Kak obcyxnaercs B US
7365221, srepudukanms OeTyITHHOBOW KUCIOTH! (1) HEKOTOPBIMH 3aMEIIEHHBIMH ALUJIBHBIMU
rpynnaMy, TakuMmu Kak 3'3'-gumerunriytapuibHas rpynna v 3',3'-IUMeTHICYKLMHUIIbHAS
rpymnmna, oOecreyuBaeT IOJyYeHHE MPOU3BOAHBIX, OOJIQNAIONINX MOBBIEHHONH aKTHBHOCTBIO
(Kashiwada, Y., et al., J. Med. Chem. 39:1016-1017 (1996)). AuunupoBaHHbIE TPOU3BOIHBIE
OeTYyNMHOBOM  KHUCJIOTBI U JAWTHAPOOETYJIMHOBOM  KHCJIOTBI,  KOTOpPbIE  SIBJSIFOTCSA
CUJIbHOAENCTBYIOIMMU areHTamu npotuB BHUY, onucanbl Taxke B natente CHIA Ne 5679828,
Orepudukanus rupoKCUIa Ha aTOMe YIJIeposa B MOJIOKEHUH 3 OeTyJIMHA SHTApPHOW KUCIIOTOH
TaKke obecrednBana MoJTy4yeHHe COeNUHEeHUs], CIOCOOHOrO MHrHOMpPOBaTh akTUBHOCTH BUU-1
(Pokrovskii, A. G, et al., “Synthesis of derivatives of plant triterpenes and study of their antiviral
and immunostimulating activity,” Khimiya y Interesakh Ustoichivogo Razvitiya, Vol. 9, No. 3,
pp. 485-491 (2001) (English abstract)).

Jlpyrue HCTOYHUKM wuHPOpMALMM O MNpuMeHeHnH B Jedennn BUY-undeximm
COEAMHEHUH, SBISIFOIIMXCS MPOU3BOAHBIMU  OETYJIMHOBOH  KHCJOTBHL, Bkio4aror US
2005/0239748 wm US 2008/0207573, a Take WQO2006/053255, WO2009/100532 wu
W02011/007230.

OnHo coenuHeHune-uHruOUTOp co3peBanuss BUY, kotopoe Haxomutcs B pa3padoTKe,
obuto mueHTuuIupoBaHo kak Oesupumar (Bevirimat) mmun PA-457, umeromuil XUMHYECKYIO
dopmyny CisHssO¢ u HazBanue cormacHo IUPAC 3B-(3-kapOokcu-3-meTni-OyTaHOUIOKCH)-
ayn-20(29)-en-28-oBast KUCIIOTA.

B nanHOM ommcaHMM NeNaeTcs CChUIKA TAKKe Ha 3asBKU kommanuu Bristol-Myers Squibb
nog HasBanmwsimu “MODIFIED C-3 BETULINIC ACID DERIVATIVES AS HIV
MATURATION INHIBITORS” USSN 13/151,706, nogannyto 2 utonst 2011 rona (temeps US
8754068), u “C-28 AMIDES OF MODIFIED C-3 BETULINIC ACID DERIVATIVES AS HIV



4

MATURATION INHIBITORS” USSN 13/151,722, nogannyto 2 utonst 2011 rona (teneps US
8802661). [lemaercss Takke ccbulka Ha 3asBKy mnon HasBaueM “C-28 AMINES OF C-3
MODIFIED BETULINIC ACID DERIVATIVES AS HIV MATURATION INHIBITORS”
USSN 13/359,680, nmomannyro 27 sHBapst 2012 roma (temepp US 8748415). Kpome Toro,
nenaeTcsi cchlika Ha 3asBKy noj HasBaHueM “C-17 AND C-3 MODIFIED TRITERPENOIDS
WITH HIV MATURATION INHIBITORY ACTIVITY” USSN 13/359,727, nomannyiwo 27
stBapst 2012 ronma (teneppr US 8846647). JIomonHUTENBHO AenaeTcss ccbuika Ha 3asiBKy “C-3
CYCLOALKENYL TRITERPENOIDS WITH HIV MATURATION INHIBITORY
ACTIVITY” USSN 13/760,726, nonannyro 6 ¢espans 2013 roma (temeppr US 8906889), a
takoke Ha 3asBky mnon Hazeanuem <TRITERPENOIDS WITH HIV MATURATION
INHIBITORY ACTIVITY” USSN 14/682,179, nogannyto 9 anpens 2015 roga.

B Hacrosiiiee BpeMsi B JaHHOW OOJACTH HEOOXOAMMBI HOBBIE COEIUHEHHS, KOTOPBIE
NOJIE3HBl B KAauecTBe WHIUOMTOpPOB co3peBanmss BUY, a Taxke HOBble (apMarieBTHUECKHE
KOMITO3ULIMH, COAEPIKaINe 3TU CoenuHeHus. B 4acTHOCTH, HEOOXOAMMBI HOBBIE COCOMHEHUS,
KOTOpbIe OyAyT 3¢ (EeKTUBHBI TPOTHB BOHUKAIOLINX T€HOTUITMYECKNX MyTaHTOB BIY.

KPATKOE U3JIOXXEHHE CYIIIHOCTHU U30PETEHUA

CormacHo HacrosimeMy HW300pPETEHHIO TPENJIOKEeHbl COoequHeHus Qopmynbl |
NPUBEACHHON HIXKE, BKIIIOYast X (apMaleBTHUECKH IPUEMIIEMBIE COJH, UX (hapMaleBTHYECKUE
KOMITO3ULIMM U UX NPUMEHEHHE Yy MAILMeHTOB, CTPAMAIOIIUX WM BOCIPUUMYHUBBIX K BHPYCY,
takomy kak BHUY. Coenunenust ¢opmyinsl 1 sBiustoTcst 3 (GekTHBHBIME NPOTHBOBUPYCHBIMU
areHramy, B yacTHoCTH uHruonropamu BUY. Onu nonesus! muis nevenns BUY u CITU/T,

OnHO BOIUIOIIEHHE HACTOSILIErO M300pETeHHsT OTHOCHTCS K COENUHEHHI0 (Gopmysbl I

BKJIKO4Yasd €ro (bapMaLleBTI/I‘-IeCKI/I MPUEMIIEMbBIC COJIN!

®opmyna I

rae R; npencrasisier OO0 M30MPOIIEHUIT HITH U30TPOTIHLT,

A npencrasisiet coboit -Ci.samkun-ORy,

rae Ry npencrasisier coboii rerepoapun-Qo;

Qo BeiOpan u3 rpymmsl: -H, -CN, -C;_sankwmr, -COOH, -Ph, -OC,.¢ankwun, -ranoren, -CFs;

Y BoiOpan u3 rpymnmsl -COOR;, -C(O)NR,SO2R3, -C(O)NHSO;NR;3R,, -SO,NR,C(O)R,,
-rerpazon u -CONHOH,



rzae n pasHo 1-6;

R, mnpencraBmser coboit -H, -Ciesamkmn, -ankmnzamemeHHbld CjcalKun — wim
-apuzamerneHHbIi C) 6K,

W otcytcrByer wnu npeacrasisier coboit -CH,- unun -CO-;

R; mpencrasisier coboii -H, -C).gankun wnu -ankunzamerneHHbiii Ci.¢aiku,

R4 BbiOpan u3 rpynmsl: -H, -Cjeankun, -C.sankun-Cseiuknoankui, -Cj¢3aMerneHHbIi
-Cisanmkmn, -Cjeankun-Q, -Ci.eankmn-Cs.sIuknoankmn-Q;, apuji, rerepoapri, 3aMeleHHbIN

rerepoapu, -CORg, -SO;R7, -SO,NR;R; u

ZM; oo

/
Q1/I\(/$ Q
0-3 0-3
2>

rae G BeiOpaH u3 rpynmsl: -O-, -SO;- 1 -NR5-;

2

rne Q; BeiOpan w3 rpynmbl -Ceanmkun, -CiedTOpankui, rerepoapui, 3aMemeHHbINH
rerepoapui, rajgores, -CFs, -OR;, -COOR;, -NRgRg -CONRgRg 11 -SO,R7;

Rs BoiOpan u3 rpymmel: -H, -Cjgankun, -Csguuknoankmn, -CsaliKHI3aMeleHHbIN
AJIKWJIL, -Cl.GaJ'IKI/IJ'[-NRgRg’ -COR3, -SOzR7 u -SOzNRsz;

npu ycnosud, 4To Ry nimm Rs He aBnsercsa coboii -CORg, korna W npencrasisier coboit
-CO-;

IIPU JOTIOJIHUTEIBHOM YCJIOBHH, YTO TOJBKO oAuH u3 Ry wmim Rs BeIOpaH w3 rpymmsl:
-CORg, -COCORg,-SO;R; u -SO;NRR5;

Rs BoiOpan w3 rpymmer: -H, -Cieankun, -Cisankun-3amemeHHbiiiankmi, —-Cs.
sIMKIIoaNnKuy, -Cs.g3aMeleHHblii  IUKI0adKkuiI-Q,, -Cieankun-Q,;, -Ci.calKui-3aMeleHHbIH
ankui-Q,, -Csguuknoankun-Q,, apun-Q,, -NR 3R, u -ORs5;

rae Q, BeIOpaH M3 IPYIIIbI: apHJl, TETEPOAPHII, 3aMeLIeHHbIH rerepoapui, -OR,, -COOR,,
-NRgRg, SOzR7, -CONHSOzR3 u -CONHSOzNRsz;

R BeIOpan u3 rpynmsl: -H, -C).sankun, -C.s3amernennsiii ankui, -Cs.gruknoanku, -CFs,
apWJI ¥ TeTePOAPUT,

Rs u Ry HezaBucumo BoeiOpansl u3 rpymmsl -H, -C) ¢ amkun, -C.g3aMeleH bl aiKuI,
apwiL, TeTepoapull, 3aMeIEeHHbIN apwl, 3aMeleHHbIN rerepoapul, -Cgankmn-Q, u -COOR3,

i Rg nRy BMecTe ¢ cocenanm N 00pa3yroT LUK, BEIOPAHHBINA U3 TPYIIIBL:



M BbiOpaH u3 rpymmsl: -Ris, -SO2R,, -SO,NR,R,, -OH u -NR3R;
V BoiOpan u3 rpymimsl; -CRgR -, -SO;-, -O- 1 -NR,-;

NIPU YCJIOBUH, YTO TOJIbKO ouH U3 Rg miu Rg Mosker npencrasisite coboit -COOR3;

Ry u Ry; He3aBucumo BbIOpanbl u3 rpymmsl -H, -Cigamkun, -Ci.g3aMeleH bl aTKuI U
-C3.6LIMKJIOAJIKHUIT,

Ry» BeiOpan m3 rpymmel: -H, -Cie amkun, -ankmnsamemeHHblii Cigankmn, -CONR,R,,
-SOzR3 u -SOzNRsz;

Ri;; u Ry HesaBucumo BbeiOpanbl w3 rpymmbl: -H, -Cjgankmn, -Cs.gLUKIOATKHI,
-Cre3amemienspiii ankui, -Cieankumi-Qs, -Cgankui-Cs.giuknoankuia-Q; u Ci.g3amMelneHHbIH
ankui-Qs;

Qs BBIOpaH W3 TPYMIBL rerepoapwi, 3amemieHHbii rerepoapmi, -NRyRj;, -CONR,R,,
-COORz, -ORZ u -SOzR3;

Ry;s BeiOparn u3 rpymmbl -Cpgankui, -Cs.guukinoankm, -Ci.g3aMEIEeHHBbI aJIKHII,

-Cankun-Qs, -Csankun-Cs guknoankun-Qs; u -Cjg3aMeleHHbIi ankui-Qs.
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R6 BBIOpan u3 rpymmel: -H, -C_gankmn, -NR;R, u -COOR;

IpU YCJIOBHH, 4TO korma V mpencrasiser coboil -NRi-, torma Ri¢ He sBisercs
-NRyR;; u

R;7 BeiOpan u3 rpynmsr: -H, -Ci.¢ankun, -COOR; u apu.

B eme oOxHOM BOIUIOLIEHHH TMPEUIOKEH CIOCOO JIEYEHUS  MIIEKONUTAOLINX,
UH(PHULMPOBAHHBIX BUPYCOM, B YACTHOCTU B T€X CIIy4asiX, KOTJa YKa3aHHBIM BUPYCOM SIBJISIETCSI
BHUY, Bxmovarommi  BBEIGHHE  YKA3aHHOMY  MJIEKOMMTAIOIIEMYy  MPOTHUBOBUPYCHOTO
3¢ (}HEeKTUBHOTO KOJIMYECTBA COSNUHEHHS, KOTOPOE BBIOPAHO U3 IPYIIIBI COSAUHEHUH GopMysl I,
U omHOro mwiu Oosee (QapMaleBTUYECKH MPHEMJIEMbIX HOCUTENEH, SKCLUUMHEHTOB WM
pasbaButeneii. BosmoxkHO, coemuHeHue Qopmysnbl [ MOXHO BBOAWTH B KOMOMHALUU C
NPOTUBOBUPYCHBIM 3((EKTHBHBIM KOJHUYECTBOM japyroro areHta mns Jjedenus CIIM]L,
BBIOPAHHOTO M3 TPYIIIBL, COCTOSALIEeH 13 (a) mpoTuBoBUpYCHOTO arenta auis nedenust CITH/L; (6)
NPOTUBOMH(EKIIMOHHOTO areHTa; (B) HMMYyHOMOAYJsTOpa, H (T) APYyrux HWHTHOUTOPOB
npoHukHOBeHus1 BUY.

JIpyruM  BOIUIOIIEHWEM HACTOSALIEro H300peTeHus sBIsieTcs (apMaleBTHUECKas
KOMIIO3UIMSI, COAepskaliasi OmHO win Oosee coeawHenwit Gopmynbl | m ommH wimm Oonee
(bapMarieBTUIECKH TPHEMIIEMbIX HOCUTENEH, SKCIIUIUEHTOB W/ 1IN pa30aBUTENeH; 1 BO3MOXKHO B
KOMOMHamuu ¢ aApyrum areHToM 1t nedenuss CITM]I, BbiOpaHHBIM U3 IPYIIIBL, COCTOSILIEH W3
(a) nporuBoBupycHoro arenra aisi jedeHus CITNM/L; (6) nmporuBonH(EKINOHHOTO areHTa; (B)
UMMYHOMOZYJISITOpA; U (T) APYTUX UHIMOUTOPOB NMPOHUKHOBeHMs: BIY.

B eme ogHOM BOIUIOIIEHHMH HACTOSIIEr0 W300peTeHHs! MPenJIoKeH ONUH Win Ooee
croco0OB MoNy4YeHHst coeauHeHuit popmybr 1.

[TpenoskeHpl TaKKe MPOMEKYTOUHBIC COSAMHEHUS], TTOJIE3HbIE B MOJYYEHUN COSTUHEHHH
dopmysl L.

Hacrosimee n3o0peTeHne HampaBieHO HAa JOCTHIKEHHE HTHX, a TAKXKe APYTHUX Ba)KHBIX
1LieJIeli, OIMMCAHHBIX HILKE.

[1OJPOBHOE OITMCAHUE BOILJIOLEHUI

Hcnonb30BaHHbIE B JaHHOM JOKYMEHTe (OPMBI EIMHCTBEHHOTO YHCIA BKIFOYAIOT
MHOKECTBEHHOE YHCIIO, €CJIM KOHTEKCT YETKO HE TUKTYET HHOE.

IToCKOIBKY COENMHEHHSI IO HACTOALIEMY M300PETEHNIO0 MOTYT UMETh ACHMMETPUYECKHE
LEHTPbl U, CIEeNOBAaTEJIbHO, CYINECTBOBATH B BHIE CMeCEH AMaCTepEeOMEpOB, PACKPBITHE
HACTOSIIEr0 H300pPETeHUs] OXBATHIBAET HHIUBUAYAJbHbIE UACTEPEOH3OMEPHBIE (HOPMBI
coenuHeHUH Gopmyibl I B TONMOTHEHNE K UX CMECSIM.

Onpeoenenus



Ecnu rne-nmbo B 1aHHON 3asBK€ KOHKPETHO HE YKa3aHO MHOE, TO B JAHHOM JOKYMEHTE
MOTYT OBITH HCIOJNB30BAaHbl OAWH WM Oosiee MPUBENEHHBIX HUXKE TEPMHHOB, U OHHU HUMEIOT
CJIEAYIOIINE 3HAUYEHUS:

“H” oTHOCHUTCS K BOJOPOY, BKJIIOUAsl €r0 U30TOIBI, TAKHE KaK JeHTepuil.

Tepmun "C, cankun" B 1aHHOM ONMCAaHUU U B (HOpMyJie u300peTeHus (ecau KOHKPETHO
HE YKa3aHO MHOE) O3HAYaeT AJKUJIbHBIE TPYIIBI C MPSMONW MM PA3BETBJCHHON IIETBIO, TAKUE
KaK METHJI, STHJI, IPOIHUJL, H3OMPOIHI, OyTHII, U300y THII, mpem-O0yTHiI, aMUJI, TEKCUJI U T.11.

"C,-C,ropankun” orHocurcs k F-3amemennomy C,-C,anxuiy, rae no MeHblieil Mepe
omuH atom H 3amemen atomom F, u kaxnpii arom H He3aBUCHMMO MOKET OBITh 3aMelleH
atomoM F.

“T'aymoren” Wiy “rajoreHo” OTHOCHUTCS K XJIOpy, Opomy, iony win (Gropy.

I'pynna “apun” unu “Ar” OTHOCUTCS KO BCEM YTJIEPOAHBIM MOHOLMKJIUYECKUM IpyInam
WM TIOJIULUKJINYECKUM TPYIIaM ¢ KOHIEHCHPOBAHHBIMU KOJbLAMH (T.€. KOJBLAMH, KOTOPBIE
UMEIOT O0IIMe COCeIHHE Mapbl aTOMOB YIJVIEPOAa), UMEIOIIUM IMOJHOCTBIO COIPSDKEHHYIO TT-
3JIEKTPOHHYIO cUCTeMy. be3 orpaHuueHus, mpUMepaMu apWIbHBIX TPYII SBISIFOTCA (EHH,
Ha(TaIMHWI U aHTPALEHWI. APUIIbHAS TPYIIA MOXKET ObITh 3aMELIEHHON WM He3aMELIeHHOI.
Korma ona sBisiercss 3aMmeleHHOW, Toraa rpymma(bl)-3aMeCTUTENb(H) MPEANOYTUTEIHHO
npencTasisieT(roT) coOoit onHy win Oosiee TpyII, BEIOPAHHBIX U3 AJIKIIIA, UKIOATKHIIA, apuJia,
reTepoapuia, reTepoATMLUKINYECKON IPYIIBL, THAPOKCH, aKOKCH, apHUIIOKCH, T€TEPOAPUIIOKCH,
reTepOATULNKIOKCH, TUOTUAAPOKCH, THOAPUJIOKCH, THUOTETEPOAPUIIOKCH,
THUOTETEePOATMLIMKIIOKCH, [IHAHO, raJloreHa, HUTpo, kapbonuna, O-kapbamuina, N-kapbamuna, C-
amuno, N-amuno, C-xapOokcu, O-kapOokcu, cynbhuHmMIa, CynbQOHUIA, CYIbPOHAMUIO,
TpUrajoreHMeTia, ypeuno, amudo u -NR*RY, rme R u R’ He3aBucHMO BbIOpaHBI M3 TPYIIIIbI,
COCTOsIIeN M3 BOMOPOAA, aJIKKJIa, [IMKJIOANKIIA, apuia, kapoonmna, C-kapOokcu, cynb(poHuma,
TPHUTAIOTEHMETHIIA ¥, COBMECTHO, IISITH- MJIH [ECTUWIEHHOTO TeTePOATHIUKINIECKOTO KOJIbLIA.

B nanHOM pokyMeHTe rpynmna “rerepoapusl’ OTHOCHUTCS K MOHOLMKINYECKOW TrpyIe
WIN TPYIIEe ¢ KOHAEHCHPOBAHHBIMU KOJNbLAMH (T.€. KOJbIIAMH, KOTOPbIE HMEIOT OOIIYIO mapy
COCEIHUX aTOMOB), UMEOINell B KOJbIle (KOJbLax) OAMH WM Oojee aTOMOB, BBIOPAHHBIX M3
IPYIIIBL, COCTOSALIEH U3 aTOMOB a30Ta, KUCJIOPOAA U CEPBL, U, K TOMY e, HMEIOLIEeH MOITHOCTHIO
COTIPSDKEHHYIO TT-3JIEKTPOHHYIO cUCTeMy. Eciu He yka3aHO WHOe, reTepoapuiibHasi TpyIra
MOXeT OBITh NMPUCOeNUHEHA MO0 MO aTOMY YIriiepoza, JUOO Mo aToMy a30Ta B IeTepOapUIIbHON
rpymnne. Crnenyer oOpaTUTh BHUMaHHE Ha TO, YTO TEPMHUH "rerepoapui’ oxBaTbiBaeT N-OKCH
POAMTENBCKOTO TeTepoapmiia, €CiaM Takol N-OKCHI XMMHYECKH IOMYCTHUM, KaK H3BECTHO B

naHHOM obOnactu. IlpuMepamu rerepoapuibHBIX TPYIIN SBJIAIOTCS, 0e3 orpaHudeHus, Qypu,
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TUEHWJ, OEH30THEHWJ, THA30JII, HMHIA30JIMI, OKCAa30JJI, OKCAIUa30JW, THAIUA3OJIMUI,
OEH30THA30/IUII, TPHA3OJIUJ, TETPA3OJIMI, H30KCA30JMJI, W30THA30JMI, MUPPOJNIHI, MHPAHHI,
TETPArMAPOTIMPAHUII, THUPA3OIW, THPUIWI, THPUMHIAHWI, XUHOJIMHWI, W30XHUHOJIUHUI,
nypuHUI, KapOa3ommi, OeH30KCca30muiI, OeH3UMUAA30 I, UHAOIWI, U30UHIONW, TTUPA3HHMIL,
IVA3VHWI, MUPA3HH, TPUA3HHUJ, TETPA3UHWI U TE€TPa3oiui. B ciydae, Koraa OHU 3aMeIEeHbl,
TOTA TPYIIIBbI-3aMECTUTENN TIPEANOYTUTENBHO TPEACTABISIIOT COOOH OMHY WK Oojiee TPYIIIL,
BBIOPAHHBIX M3 QJKWJIA, [HUKIOANKWIIA, apuiia, reTepoapuia, reTepoaUMKINYeCKOi TPYIIbL,
TUAPOKCH,  AJKOKCH, AapPWJIOKCH, TeTepPOApUIIOKCH, TIeTepPOANMLMKIOKCH,  THOAJKOKCH,
THOTHIPOKCH, THOAPUJIOKCH, THOTE€TEPOAPUIIOKCH, THOTETEPOATULIMKIOKCH, L[MAaHO, TajloreHa,
HUTPO, kapOonuia, O-kapbamuna, N-kapbammuna, C-amuno, N-amuno, C-kapbokcu, O-kapOokcH,
cynbuHmuia, cyabhoHuNIa, CyabGOHAMHIO, TPUraJOreHMETHIA, Ypeuao, aMmuuo, u -NR*RY, rue
R*u R’ Takue, Kak ONpeneneHo BhILIE.

B naHHOM nOKyMeHTe “reTepoaluLMKINYecKas Ipymna OTHOCUTCS K MOHOLIMKJINYECKON
WIM KOHACHCHUPOBAHHOHN KOJBLIEBOH TpyIine, UMErIel B Kosble (KONbLax) OAUH Wiu Oojee
aTOMOB, BBIOPaHHBIX M3 TPYMIbI, COCTOSINEH M3 aTOMOB a30Ta, KHciaopoma U cepbl. KosbLa
BBIOpAHbI M3 TEX KOJIEl, KOTOpble OOECIeunBAIOT CTAOMJIbHOE DPACIIONIOKEHHUE CBs3eH, U He
OXBAThIBAIOT CHUCTEMBI, KOTOPbIE HE MOTYT CylIecTBOBaTh. Kosblla TakykKe MOTYT UMETb OIHY
win Oonee nBOHHBIX cBs3ed. OAHAKO KOJIbI[A HE HMEIOT MOJHOCTBIO CONPSDKEHHYIO 7i-
SNIEKTPOHHYK  cucreMy. [IlpumepaMu reTepOATMLUKINYECKUX TPYI  SIBISIOTCS, 0e3
OTPAaHUYEHUS, A3C€TUIWHWI, TNUICPUANUI, THUICPASHHWI, WUMHIA30JUHII, THA3OJUAUHWI, 3-
MUPPONUANH- | -11, MOPPOIUHII, THOMOP(POIHUHUI U €ro S-OKCHIbI M TeTparuaponupanuwi. B
clyyae, KOrla OHHM 3aMelleHbl, Toraa rpynna(bl)-3aMecTUTENb(H) MPEearnOYTHTEIBHO
npeacTasisieT(r0T) coboit oqHy uiau Oosiee TPy, BRIOPAHHBIX U3 AJKHIIA, [IUKJIOATKUIIA, apHa,
reTepoapuiia, reTepOoATHIUKIMYECKON MPYIIIbIL, THAPOKCH, aJKOKCH, aPUIIOKCH, TeTepOapUIOKCH,
reTepPOANUIMKIOKCH,  TUOAJKOKCH, THUOTHIPOKCH, THOAPWIOKCH, THOTETEPOAPHUIIOKCH,
TUOTETEPOATHIIMKIIOKCH, [IHAHO, TaJIOreHa, HUTPO, KapOoHma, Tuokapbonmna, O-kapdamua, N-
kapbamuna, O-tuokapbammna, N-truokapbammna, C-amuno, N-amuno, C-kapbokcu, O-kapOokcw,
CyJb(pUHUIIA, CyJb(hOHUIIA, CyJb(OHAMHUTIO, TPUTAJIOTEHMETAHCYIb(hOHAMUTIO,
TpUraJoreHMeTaHCyIb(pOHIIA, CHTMIIA, TYaHWNIa, TYaHHUIUHO, ypeuao, GocdoHmna, aMuHo U -
NR'R’, rne R*u RY Takue, xak onpeneneHo BbIlLE.

I'pynma “ankui’” OTHOCUTCS K HACBIIIEHHOMY ar(aTHUeCKOMY YIIIEBOAOPONY, BKITFOUASI
IPYIIIBI C TPSIMON LIEMBI0 W TPYIIIbl ¢ PA3BETBJIEHHON 1enbio. [IpennoYTuTesbHO, anKuibHas
rpymmna umeeT ot 1 1o 20 aToMOB yriepona (B Tex Ciiydasix, KOrna B JaHHOM JTOKYMEHTE yKa3aH

YUCJIOBOM Juamnas3oH, Hampumep “1-20”, Torma 5TO O3HA4YaeT, 4YTO IPYINA, B JAHHOM CIIy4ae
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aJIKWJIbHAS TPYIINA, MOXKET COep:KaTh | aToM yriepoza, 2 atoma yriepoaa, 3 atoma yriepoaa u
T.A. 10 ¥ BKJIOYast 20 aToMoB yriepona). boyiee mpeanoyTUTENbHO, alTKHJI MIPENCTaBIIsIET COOOM
aNKuja cpeaHero pasmepa, wumeromuid or 1 go 10 aromoB yrieponma. Hawubonee
NPEANOYTUTENIBHO, KW TPENCTABISsIET COOON HM3LIMH alKwi, uMmerommid ot 1 1o 4 atomoB
yriepozna. AJIKWIbHAsi TPyIIa MOXeT OBbITh 3aMeleHHOW win He3aMeleHHOW. Korma ona
SIBJISIETCS] 3aMEIIEHHOM, Torna rpymmna(bl)-3aMecTUTeNb(1) MPEANOYTUTEHHO PEACTaBIsIeT(0T)
coboii onmHy wiu Oojee Tpynn, HMHAUBUAYAJbHO BBIOPAHHBIX W3 TPUTAJIOTCHAJIKHIIA,
LUKJIOAJIKUJIA, apwiia, TeTepoapuiia, TIeTePOANTUIUKIMYECKON TPYMIbI, THIPOKCH, AJKOKCH,
APUJIOKCH, TETEPOAPUIIOKCH, TE€TEPOATUIMKIOKCH, THOTUAPOKCH, THOAJIKOKCH, THOAPHIIOKCH,
THUOTETEPOAPUIIOKCH,  THOTETEPOATUIMKIOKCH, LHMAHO, TajioreHa, HHUTPO, KapOOHWUIA,
tuokapOonmia, O-kapbammna, N-kapbamuna, O-tuokapdamuia, N-tuokapdammia, C-amuno, C-
troamuno, N-amuno, C-kapOokcu, O-kapbokcw, cynbhunHmMia, cynbpoHHIa, CyibHoHAMUIO,
TPUTAJIOT€HMETAHCYIb(OHAMHUIO, TPHUTAJIOTEHMETAaHCYIb(POHMIA U, COBMECTHO, IISITH- WJIH
IIECTHYIEHHOTO TeTEPOANTUIHKINIECKOTrO KOJIbIIA.

I'pynna “UMKI0aIKuI” OTHOCUTCS K MOJHOCTBIO YIVIEPOJHON MOHOLMKINUYECKOH IpyIine
WM TPYIIe ¢ KOHAEHCHUPOBAHHBIMU KOJbLIAMH (T.€. KOJbIIAMH, KOTOPbIE HMEIOT OOIIYIO mapy
COCEIHUX aTOMOB YIJIEPOAA), I7ie OAHO UM OOJIee KOJel] He UMEIOT MOJHOCTBIO CONPSIKEHHYIO
T-3JIEKTPOHHYIO cucteMy. lIpumepamMu LMKIOANKUIIBHBIX TPYII SIBJSIFOTCS, 0€3 OrpaHuYeHus,
LUKJIONPONAH, LMKJIOOYTaH, LMKJIONEHTAH, IMKJIONEHTeH, LUKJIOTeKCaH, LUKJIOTeKCEH,
LIMKJIOTETITaH, IUKJIOTeNTeH U aJaMaHTaH. [{MKiIoankuiabHas rpymna MOKeT ObITh 3aMeLIeHHON
win HesamelleHHOH. Korma oHa siBJsieTcsl 3aMeIleHHOM, Torma rpymnmna(bl)-3aMecTUTeN (1)
NPEANOYTUTENIHO TPEACTaBIsIeT(F0T) Cco0OM OxHy WM Ooyiee TpPyMI, HWHIABUAYATBHO
BBIOPAHHBIX W3 AJKWJIA, apWja, TeTepoapwia, TeTepPOATHLIMKINYECKOH TPYIIbI, THIPOKCH,
AJIKOKCH, apWJIOKCH, T€TEPOAPWIOKCH, TeTEePOAMIUKIOKCH, THOTHAPOKCH, THOAJIKOKCH,
TUOAPIWJIOKCH, THOTE€TEPOAPHIIOKCH, THOTETePOATULIMKIOKCH, I[HMAHO, TaJOr€Ha, HHTPO,
kapOoHmia, Tuokapoonmna, O-kapbammna, N-kapbamumna, O-tuokapdbamuia, N-Trnokapdamuia,
C-amupno, C-tmoamupo, N-ammmo, C-kapOokcu, O-kapOokcw, cynbduHIIA, CYIb(QOHUIA,
cynb(pOHAMHIO, TPHUTAJIOr€HMETAHCYIb(POHAMHUIO, TPUTAJOTCHMETaHCYIb(OHNUIA, CHIIIIIA,
aAMUIMHO, TyaHUAMHO, ypeumo, (oconmna, amuro u -NR'R’, rme R* u R’ Ttakue, kax
OTIPENIENIEHO BBIIIE.

['pynna “ankeHwT” OTHOCUTCA K aJKWJIBHOW TPYIIeE, Kak OHA OMpenesieHa B JaHHOM
ONHCAaHWY, MMEIOLIEH M0 MEHbIIeH Mepe ABa aToMa yriiepoja M IO MEHbIIeH Mepe OIHY
JBOWHYIO YTIJIEPOA-YTIEPOIHYIO CBS3b.

T'pynma “ankuHmyl’” OTHOCUTCS K ANKWJIBHOI TPYIIIE, KaK OHA OIpenesieHa B JaHHOM
y )
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ONMCAHUH, MMEIOIIEe MO MEHbIIed Mepe ABa aroMma YIiepoja U IO MeHbIeH Mepe OIHY
TPOMHYIO YINIEPOA-YIJIEPOJHYIO CBSI3b.

I'pynna “ruppoxcu’ otHocutes k -OH rpynme.

I'pynna “ankokcu” OoTHOCHUTCS Kak K -O-ankuibHOHN, Tak U -O-LUKJIOAJKWIBHON TPYyIIIE,
KaK OIPEIENICHO B JAHHOM ONMCAHMH.

I'pynma “apunokcu’” oTHOCUTCA Kak K -O-apuibHOH, Tak U K -O-reTepoapuyibHON rpymnime,
KaK OIpEeNIeHO B JAHHOM OIHCAaHUH.

I'pymma “rerepoapuiiokcu” OTHOCUTCS K rpyrmie rerepoapui-O-, rae rerepoapuil TaKow,
KaK OIpPEeENIeHO B JaHHOM OIHCAaHUH.

['pymnma “rerepoalMuMKIOKCH” OTHOCUTCS K TPYMIE reTepoaluiukiandeckas rpymnmna-0-,
7€ reTepOoaTMLUKINYECKas IPyMIa Takasi, Kak ONpeeeHO B JaHHOM ONHCaHUU.

I'pynna “Tuoruapokcu” otHocutes K rpynne -SH.

I'pynma “Tuoankokcu” OTHOCHUTCS Kak K TIpylne S-ajkuil, Tak M K TIpymnne -S-
LIUKJIOAJIKUJI, KaK OIpe/ieJIeHO B JAaHHOM ONUCAHUU.

I'pynma “Tuoapunokcu” OTHOCUTCA Kak K TIpynne -S-apujil, Tak W K rpynmne -S-
reTepoapul, Kak ONpeeseHO B JAHHOM OIUCAHUH.

I'pynna “ruorerepoapuyiokC’ OTHOCUTCA K TPYIINE TeTepoapuii-S-, TAe€ TeTepoapu
TaKOH, KaK ONPEeAENeHO B JAHHOM OMMCAaHUU.

I'pymnna “TuoreTepoasuuKIOKCU” OTHOCUTCS K TPYIINE reTepoaMLUKINYecKast rpynmna-
S-, rae rerepoaNuIUKINYeckas IPYINa Takasl, Kak ONpeAeseHo B JAHHOM OIMUCAHUU.

I'pynna “xapOonun” otHocutcst k rpymme -C(=0)-R”, rme R” BriOpaH u3 rpymnmsi,
cocTosilied U3 BOAOPOJA, alKWUIIA, alIKeHWJIA, alKMHWJA, LIUKIJIOAJKWIA, apuia, rerepoapuia
(CBSI3aHHOTO uepe3 KOJBLEBOH aTOM YIJIEPOAa) U IeTepOATMLIUKINYECKON IPyMIibl (CBI3aHHOM
Yyepe3 KOJBLIEBOH aTOM YIiiepoaa), KaKAbIH W3 KOTOPBIX TaKOW, KaK OMPENEeIeHO B TaHHOM
OTMCAHUU.

“AnpaerupHas’ TPyIIa OTHOCHTCS K KapOOHWIbHOH rpynme, rae R” mpencrasisier
co0oii Bogopo.

I'pyrma “trokapOonun” otHocutes k rpymme -C(=S)-R”, rone R” Takoii, kak onpeneneHo
B JJaHHOM OIHUCAHUH.

I'pynma “kero” otHocutrcs k rpymme -CC(=0)C-, roe atom yriepona ¢ JrO0OH WiH C
obenx ctopoH or C=0 MOXeT NpeAcTaBIsATh COOOH AaNKWJI, LUKJIOAIKWJ, apwjl WJIH aToOM
yIJiepoza reTepoapuiIbHON WIIH reTepOaTULUKINYECKON TPy IIIbL.

I'pynna “rpuranoreamerankapOonun’” otHocurcs k rpynne Z3CC(=0)-, rae yka3aHHbIH

Z nipencrasiisieT cOOOM rajoreH.
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I'pymna “C-xapOoxcu” orHocurcss k rpymmaM -C(=0)O-R”, rme R” Takoii, kax
Py y > 5
OTIpeesIeHO B JAHHOM OIHCAHUU.
I'pymma “O-xapbokcu” oraocurcst k rpynmne R”C(-0)O-, roe R” Takoii, kak onpeneaeHo
y >
B JAHHOM OITMCAHUU.
I'pynma “xapOoHOBOH KHCIOTBI oOTHOcUTCs K rpymne C-kapOokcu, B kortopod R”
npeAcTaBisieT coO0H BOJOPO.
I'pynma “rpuranorenmeTun’’ OoTHOcUTCs K rpymnne -CZs, rae Z mpencraBisieT coOoM
y y )
raJIoOr€HOBYIO TPYIIIY, KaK ONMpPEIEIeHO B JTAHHOM OMUCAHUH.
I'pynna “TpurasoreHMeTaHcyab(OOHUIT OTHOCHTCS K mmnaM Z;CS(=0),-, roe Z Takoii,
y y ,
KaK OIMpPEJEICHO BhIIIE.
['pynma “rpuranoreHMerancynbonamuno” otHocurest k rpymme Z3;CS(=0),NR*-, rne Z
TAaKOM, Kak OnpeneneHo Boilie, u R* npencrasnser coboi H wnu (Cy.g)ankui.
I'pynma “cynsdpunmr’ otHocutcs k rpymnne -S(=0)-R”, roe R” npencrasnsier coboii (C,.
6)AITKHLL.
I'pynma “cynbsdormr’ otHocuTcs K rpymme -S(=0),R”, rone R” npencrasmnsier coboii (C,-
6)QITKHL.
X Y
I'pynma “S-cynbdonamuno” orHocutes k -S(=0),NR*RY, rme R* u R nezaBncumo
py y >
npenctasisiroT codoit H mu (C6)amkuit.
I'pynma “N-cynbpoHamMuno” OTHOCUTCS K e R”S(=0),NRx-, rne Ry nipencrasiser
2
coboit H mmu (Cy.6)amku.
Y
I'pynna “O-kapbamun” nna OTHOCUTCA K ne -OC(=0)NR*R’, rze R* u R
y
He3aBUCHMO npencTaBiisitoT coboit H umm (C)amku.
I'pymna “N-xap6amur” otHocutcst k rpynne R*OC(=0)NR’, rne R* u R’ ne3zasucumo
Py y ,
npenctaBisitoT codoit H wnu (C.g)amkui.
I'pynna “O-tuokapbamMun” OTHOCUTCH K mne -OC(=S)NRRY, rme R®* u R’
y y >
He3aBUCHMO npencTaBiisitoT codoit H nmm (C)amkmn.
I'pynna “N-tuokapbamMun” OTHOCUTCH K mne RYOC(=S)NR’-, rme R* u R’
y y >
He3aBUCHMO npencTaBiisitoT coboit H nmm (C)amkun.
I'pynna “amuu0” oTHOCUTCS K rpymme -NHj.
I'pynma “C-amMumo” OTHOCUTCS K nne -C(=O)NR'R’, npu R* u R’ ne3zaBucumo
Py y >
npenctasisiroT codoit H wu (C6)amkui.
I'pynma “C-trHoaMum0” OTHOCUTCS K nne -C(=S)NR'R”, rne R* u R’ nesasucumo
Py y >
npenctasisiroT codoit H mu (C6)amkuit.

I'pynma “N-amuno” orHocutcss k rpymne R'C(=0)NR’-, rme R* u R’ HesaBucumo
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npencrasisioT codoit H mu (Cg)amkuit.

['pymma “ypenno” otHocutes k rpynne -NR*C(=0)NRRY?, rae R, R u R* Hezasucumo
npenctasisiroT codoit H mu (C6)amkuit.

I'pyrma “ryamuamso” ortHocutess K rpymme -R’NC(=N)NR'RY’, rze R*, R u R’
He3aBUCUMO npencTaBiisitoT codoit H umm (C¢)amku.

I'pynna “amununo” otHocurcss Kk rpynne R'RYNC(=N)-, rne R* u R’ nesaBucumo
npenctasisitoT codoit H wnu (C6)amkui.

I'pynna “nmano” otHocuTcs K rpymnmne -CN.

I'pymma “cummn” otHocures K -Si(R”);, rme R” mpencrasmser coboit (C.¢)ankun wim
beHu.

I'pymna “dochonun” orrocutca k P(=0)(OR™),, rne R* mpencrasuser coboii (C;.
6)AITKHJL.

['pymma “ruapasuno” orHocutes k rpymme -NR*NRYRY, rze R, RY u R’ Hesasucumo
npenctasisiroT codoit H wmu (C6)amkmi.

I'pynna “nuxnuueckuit N-maktam ¢ 4-, 5- uiau O-4JI€HHBIM KOJIBLIOM~ OTHOCHUTCS K

o 0

I'pynma “cnmpo” mnpexacrapnser coOOH OMIMKIMYECKYI) OPraHMYECKYH TIPyIIy ¢
KOJIBIIAMH, COE€AMHEHHBIMHU TOJIbKO 4epe3 ofuH atoM. Koisbiia MOryT ObITh pa3HBIMH IO CBOEH
npupoae Ui uaeHTUIHbIMU. COeAMHSAIOLINI aTOM TaKkke UMeeT Ha3BaHUe "CIMpo-aToM", Jalle
BCET0 YeTBEPTHUHBIN aToM yriepoaa ("'cniupo-yriepoxn").

I'pynma “okcocnupo” WK “OKCacmupo” MPEACTABISIET COOON CIUPOrPYIy, UMEHOIIYIO
aTOM KHUCIIOPOJa, CONEpKAIUACS B OWLMKJIMYECKOW KOJNbLEBOH CTpykType. ['pymnma
“JIMOKCOCTIUPO” HITH “TMOKCACITUPO~ MMEET JIBAa aTOMa KUCJIOPO/a B OMIMKINYECKOH KOJIBLIEBOM
CTPYKType.

JroObie  nBe cocemHue Tpymmel R MoryT ObITh COemUWHEHBI C OOpa3oBaHHEM
JOTOJHUTENBHOTO apUIIBHOTO, LHUKJIOATKWIBHOTO, TeTEPOAPHIBHOIO I T€TEPOLHKINIECKOrO
KOJIbI[a, KOHIEHCHPOBAHHOTO C KOJIBLIOM, M3HAYAJIbHO HECYIIUMU Ha ceOe 3Ty rpymnmsl R.

B nanHOlW 00nacT M3BECTHO, YTO aTOMBI a30Ta B I'eTEPOAPUIIBHBIX CHCTEMaX MOTYT
OBITh “y4aCTBYIOIIUMH B JIBOHHOI CBS3M T€TEPOAPHIIBHOTO KOJIbIA”, H 3TO OTHOCUTCS K (hopme
IBOWHBIX CBsI3€H B JIBYyX TAayTOMEPHBIX CTPYKTYpax, KOTOpBIE COAEPIKAT IATUUICHHbBIE
KOJIBLIEBBIE reTepoapuibHble Tpynmel. OT 3TOro 3aBUCHT, MOTYT JIM aTOMbI a30Ta OBbITh

3aMEeLEeHHbIMU, YTO XOpOIIO IMOHSTHO XMMHKAaM B HaHHOW oOjactu. Ommcanme u Qopmyna
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HACTOSIIET0 M300peTeHHsT OCHOBaHbI HA U3BECTHBIX OOMMX MNPHHLUNAX XUMHYECKOTO
cBsi3bIBaHusA. [IOHATHO, 4TO (popMysa M300pETEHHsI HE OXBATBIBAET CTPYKTYPBL, KOTOpbIE, Kak
W3BECTHO M3 JIUTEPATYPHI, SBJSIFOTCSA HECTAOMIIBHBIMHU MJIM HE MOTYT CYII[€CTBOBATb.

dapmaLeBTUUECKHU NpUEMIIEMbIE COJM U IPOJIEKAPCTBA COCAMHEHUHN, PACKPBITHIX B
IaHHOM JOKYMEHTE, BXOAAT B 00beM m3oOperenus. Tepmun “dapmarneBrudecku mpuemiemas
COJIb’, WCIOJIb30BAHHBIH B JaHHOM ONHUCAHUM U B (OpMyJie HM300pETeHHUs, OXBAThIBAET
HETOKCUYHBbIE COJM TPHCOSIUHEHHs OCHOBaHMA. llogxonsime COJMM BKJIKOYAIOT  COJIH,
NOJIy4aeMble M3 OPraHMYECKMX W HEOPTaHWYeCKHUX KHCJIOT, TaKUX Kak, 0e3 OrpaHuYeHHs,
COJIsTHAsl KHUCJIOTa, OpOMOBOMOpONHAst Kuciora, ¢GocopHas KHUCIOTA, CepHAsl KHUCIIOTa,
METaHCYJIb(OHOBAasE KHUCIOTA, YKCYCHAs KHCJIOTa, BHUHHAs KHCJIOTA, MOJIOYHAs KHCJIOTa,
cynb(pUHOBAasT KHUCJIOTA, JIUMOHHAS KHCJIOTA, MAJEHMHOBAas KHCIOTa, (yMapoBas KHCIOTA,
copOMHOBAasI KHUCJIOTA, aKOHUTOBAsI KUCJIOTA, CATUIMIIOBAs KHUCJIOTA, (pTayeBast KUCIOTa U T.IL
Tepmun "apmaneBTudecku mpuemiiemMasi Cojib", UCMOJIb30BAHHBIN B JAHHOM JIOKYMEHTE, TaKiKe
OXBATBIBAET COJH, O0pa3yeMble KUCIOTHBIMHU TPYIIAaMH, TAKUMH KaK KapOOKCHJIAT, C TAaKUMH
NPOTUBOMOHAMH, KaK aMMOHHH, COJIU INEJOYHbIX METAJUIOB, B YACTHOCTH HATPHS M KaJIUs, COJIU
IIEJIOYHO-3EMEJIbHBIX METAJUIOB, B YAaCTHOCTU KaJbLUS MM MAarHus, U COJU C MOIXOASLINMHU
OpPTaHUYECKUMH OCHOBAaHUSIMH, HANmpUMep C HU3LIMMU aJKWIAMHHAMH (METHJIAMHHOM,
STHJIAMUHOM, LHKJIOTeKCHJIAMMHOM M T.I.) WIM C 3aMELIeHHbIMM HU3LINMU AJKWJIAMHHAMU
(HampuMep, TUAPOKCHI-3aMELIEHHbIMM  aJKWJIAMMHAMH, TaKUMH KakK JHSTaHOJAMUH,
TPUITAHOJAMUH WM TPUC(TUAPOKCUMETHII)-AMUHOMETAaH), WM C TAaKUMH OCHOBAHUSIMH, KaK
MUMEPUIUH U MOP(OJTUH.

Kak yka3aHO BbIlIE, COCOMHEHUS MO U300PETEHHIO TaKXKe BKJIIOYAOT B cebs
“nponekapctea’. TepMuH “mpoNieKapCcTBO’, HWCMOJB30BAHHBIA B JAHHOM JOKYMEHTE,
OXBAaTHIBAET KAK TEPMHUH “TIPOJIEKAPCTBA CJIOXKHBbIE 3(HUPBI’, TaK U TEPMHH ‘‘TIPOJEKApPCTBA
npocTeie 3QUper’.

Kak u3i0oxeHo BbIlIe, H300peTeHrne OTHOCUTCS K COSAMHEHUIO (OpMyJIbl I, BKITFOYast ero

(bapMaLeBTUYECKU TIPUEMJIEMbIE COJIH

®opmyina I

rae R; npeacrasinsier co00i N30MPONIEHIIT UITH H30TTPOITII,

2

A npencrasinsier coboit -Cy.gankun-ORy,
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rae Ry npencrasnsier coboii rerepoapuin-Qo;

Qo BeOpan u3 rpymmsl: -H, -CN, -C;ankwmn, -COOH, -Ph, -OC,.sankun, -ranoren, -CF3;

Y BbiOpan u3 rpymnmsl -COOR;, -C(O)NR,SO2R3, -C(O)NHSO,;NR3R,, -SO2NR,C(O)R,,
-rerpaszon u -CONHOH,

rae n pasHo 1-6;

R, npencraBnser coboii -H, -Cieamkmn, -ankwnzamemeHHbid Cj¢alKul — HWIH
-apunzamerneHHbin C6aJIKuI;

W orcyrcTByer unu npeacrasisiet coboii -CH,- wnu -CO-;

R; mpencrasnsier coboii -H, -C.gamkui unm -ajakuizamerneHHblid C.¢aJIKui,

R4 BeiOpan u3 rpynmsr -H, -Cjeankun, -C.sankun-Cseiukinoankui, -Ci¢3aMerneHHbIi
-Crsanmkmn, -Cieankun-Q, -Ci.eankmn-Cs.sMuKnoankmi-Q;, apuji, rerepoapui, 3aMeLIeHHbIN

rerepoapu, -CORg, -SO;R7, -SO,NR;R; u

ZM: o e e

—
Q1/I\(4 Q
0-3 0-3
2

rae G BeiOpaH u3 rpymmsl: -O-, -SO;- u -NR5-;

2

rae Q; BoiOpan u3 rpynmbl -Cieankui, -Ci¢pTOpankmi, rerepoapwi, 3aMeleHHbINH
rerepoapui, rajgores, -CFs, -OR;, -COOR;, -NRgRg -CONRgRg 1 -SO,R7;

Rs BoiOpan u3 rpymmel: -H, -Cjeanxun, -Csguuxnoankmn, -CjsalKHI3aMeeHHbIN
AJIKHJIL, -Cl.saJ'IKI/IJ'I-NRgRQ -COR3, -SOzR7 u -SOzNRsz;

npu ycnoud, 4to Ry umm Rs He sBisiercs codoii -CORg, xorna W npencrasisier coboi
-CO-;

IIPU JOTOJIHUTEIBHOM YCJIOBHH, YTO TOJBKO OAWH U3 Ry wiu Rs BeIOpaH W3 rpymimbl:
-CORg, -COCORg,-SO;R~7 1 -SO;NR;R;

Rs BbiOpan w3 rpymmberl. -H, -Cigankun, -Cjeankun-zamenenasiiankmwi -Cs.
sIUKJIoaNKuy, -Csg3aMeleHHbl IUKI0aaKkuiI-Q,, -Cieankun-Q,, -C).calKuj-3aMeleHHbIH
ankui-Q,, -Cssuuknoankun-Q,, apun-Q,, -NR 3Ry u -OR5;

rae Q, BeIOpaH M3 IPYIIbL: apHIl, TETEPOAPHII, 3aMelIeHHbIH rerepoapui, -OR,, -COOR,,
-NRgRg, SOzR7, -CONHSOzR3 u -CONHSOzNRsz;

R7 BeiOpan u3 rpymmsr: -H, -Cisankun, -Ci.s3amerennsiii ankm, -Cs gruknoankut, -CFs,
apwJl U TeTepoapu,

Rs u Ry HezaBucumo BoeiOpansl u3 rpymmsl -H, -C)¢ amkun, -Ci.g3aMeeHHbId aiKuI,
apuiL, TeTepoapul, 3aMeIeHHbIN apul, 3aMelleHHbIN retepoapu, -Cisankmn-Q, u -COOR3,

wi Rg nRy BmMecTe ¢ cocenaum N 00pa3yroT LUK, BBIOPAHHBINA U3 TPYIIIbI:



M BbiOpaH u3 rpymmsl: -Ris, -SO2R,, -SO,NR,R,, -OH u -NR3R;
V BoiOpan u3 rpymimsl; -CRgR -, -SO;-, -O- 1 -NR,-;

NPU YCJIOBUH, YTO TOJIbKO ofrH U3 Rg miu Rg Mosker mpencrasisite codoit -COOR3;

Ry u Ry; He3aBucumo BbIOpanbl u3 rpymmsl -H, -Cigamkun, -Ci.g3aMeleH bl aTKuI U
-C3.6LIMKJIOAJIKHUIT,

Ry» BeiOpan m3 rpymmel: -H, -Cie amkun, -ankmnsamemeHHblii Cigankmn, -CONR,R,,
-SOzR3 u -SOzNRsz;

Ri;; u Ry HesaBucumo BbeiOpanbl w3 rpymmbl: -H, -Cjgankmn, -Cs.gLUKIOATKHI,
-Cre3amemienspiii ankui, -Cieankumi-Qs, -Cgankui-Cs.giuknoankuia-Q; u Ci.g3amMelneHHbIH
ankui-Qs;

Qs BBIOpaH W3 TPYMIBL rerepoapwi, 3amemieHHbii rerepoapmi, -NRyRj;, -CONR,R,,
-COORz, -ORZ u -SOzR3;

Ry;s BeiOparn u3 rpymmbl -Cpgankui, -Cs.guukinoankm, -Ci.g3aMEIEeHHBbI aJIKHII,

-Cankun-Qs, -Csankun-Cs guknoankun-Qs; u -Cjg3aMeleHHbIi ankui-Qs.
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R6 BBIOpan u3 rpymmel: -H, -C_gankmn, -NR;R, u -COOR;

IpU YCJIOBHH, 4YTO korma V mpencrasiser coboii -NRip-, torma Ri¢ He sBisercs
-NRyR;; u

R;7 BeiOpan u3 rpynmsr: -H, -Ci.¢ankun, -COOR; u apu.

B mpeamouturenbHOM  BomIomeHMH —u3o0OpereHus, R; mpencrasmser  coboit
U30TMPOTIEHUIT.

IMpennoururenpHO Takke, Y npencrasisieT coboii -COOR;. bosee npennoururensHo, R,
B 3TOM BOILIOIIEHUH TPEACTABIIsIET COO0i -H.

B gpyroM mpenmoyTHTENPHOM — BOIUIOLIEHMHM  HM300peTeHms B rpymme Ry

“reTepoapwiibHas’’ TPYHIHPOBKA MPEINOYTHTEILHO BEIOpaHA U3

“
"L, oz’, NSy
A\ =N N N NZH NZ NZAT I\
Ay ST N oL Vs VD N2 YN
SS\/// K\NJI k\N J é\/” \:{i/ "z,’,N 14 N "z,’,N N N-g

2 2 2 2 2 2 2 2 2

W
n
O, =T
Yz
‘z/)\ss
g\
=
N
/N
o,
z

IIpennoyTUTENbHBIM TaKXKE SIBJISETCS TO, YTO HET HUKAKOM MELIAOINEeN aJKUJIbHOU
IPyNnbl WM JPYyrod rpynmnbl-3amectutens Mexay -O rpynnupoBkodi u rpynmoid Ry B
3amectuTene A.

Takske mpeAnoUTUTENBHBIM SIBIISIETCS TO, 4TO Ry mpencrasisier coboii -C.samkui-Q).

Taxke NMpeanovTUTEIHbHBIM SIBJISIETCS BOILIONIEHHE, rae Q) npencrasiser codoit -NRgR.

JononuutenbHo, korma Rg w1 Ry BMmecte ¢ cocemHum -N 00pasyrOT LMK, TOTOa

NPEANOYTUTENbHBIN [IMKJT BBIOPAH U3 TPYIIIbI;

Ryg Rig
/~ O /\ 9
E—N/_ \/:\ S Q%—R,
02" . 0-2 O .

B HexOTOpBIX BOIUIOIIEHUSAX IMPENNOUTUTENbHBIM SIBJIIETCS TO, uTO Qo MpencTaBiseT
coboii -CN.
B ermme omHOM MpeanoYTUTENBHOM BOILIOMEHNH R mpeacTasisier coO0H H30MPONEHMI, B

e Ry “rerepoapunbHas’ IPyNIUPOBKA BLIOpAHA U3 TPYIIILL
y y

Y
2, A LN
= =N = A = A
é/\ Ss\l/\N é\’/ éﬁNs N/\S '\\17 '\\l p N{) r\’\
< NS 1 PR ) st N WS N N-N  N-N LN
\/Il N N \/ll w9 Y 4 N-g



LWL
N HNTSy N7 N
N=, ) N
S\;éo)\s’\/ HZ/\\ s

2

Y mpencraensier coboii -COOH, R, mpencrasmsier coboit -Cjeankun-Q;, Q
npezacrasisier codoii -NRgRg, u Rg 1 Ry BMecTe ¢ cocenaum -N 00pasyrOT LUK, KOTOPBIH

BBIOpAH U3 TPYIIIbI:

R1g R1g
/~ O /
5_ /_\s// E—N/_

Il

S

N “o I
—¢ 50-2 - o-2 O

B sTom Bomomennn kaxawii u3 R; u Ry mpenmodrutenbHO npencrasisier codoit -H

—_ R7

i -C_gaIKuII.
[IpenmodrurenpHble COSAMHEHUS, BKJIIOYAs WX (papMaleBTUYECKU MPUEMIIEMbIe COJIH,

KakK 49aCTb I/1306peTCHI/I$I BKJIFOYAKOT CIICAYOLHUE COCAUHCHUS

—\ L
S
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B €€ OAHOM BOIUIOMICHUU MPECANOUTUTCIIbHBIMU COCAMHCHUSAMHA, BKIIHOHAA HX

(I)apMaI_IeBTI/ILIeCKI/I MPUEMJIEMBIC COJIN, ABJIAKOTCA CICAYIOINE COCAUHCHUS!



7\

CoenuHeHus1, yKa3aHHbIE BBIIIE, TPEACTABIIIOT COOOH CMECh AMACTEPEON3OMEPOB U 1BA
WHAUBUIIyaJIbHBIX JAuacTepeoMepa. B HEKOTOPBIX BOIUJIOUIEHMSIX OJWH M3 KOHKPETHBIX
IMaCTEPEOMEPOB MOXKET OBITH OCOOEHHO MPENTOYTHTEIbHBIM.

CoenuHeHUs IO HACTOSIIEMY U300PETEHHIO COTJIACHO BCEM PA3JIMYHBIM BOIUIOLIEHHSM,
OMHCAHHBIM BBIIIE, MOXXHO BBOJUTH IE€POPAJBbHO, IMAPEHTEPAJbHO (BKIIIOYASI ITOAKOXKHBIE

HHBCKIIHNH, BHYTPHUBCHHDIC, BHYTPHUMBIILICYHBIC, HUHTPACTCPHAJbHBIC HWHBECKIMHI NI
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MH(Y3UOHHBIE METO/IbI), HHTAJILMOHHBIM PACIIbUICHUEM WUJIM PEKTAIbHO U IPYTHMHU CIIOCO0aMH
B CTaHAAPTHBIX JIEKAPCTBEHHBIX (popMax, comepikallMX HETOKCHYHBbIE (papMaleBTHUYECKU
IpUeMJIEMble HOCHUTENH, SKCLUIHEHThl U pa30aBUTeNy, W3BeCTHble cnenuanucty. OauH uimm
Oonee aIbIOBAHTOB TAK)KE MOTYT BXOIUTh B COCTaB.

Takum 00pa3oM, B COOTBETCTBHHM C HACTOAILIMM H300PETEHHEM IPEAJIOKEHBbI TaKXkKe
cnocol yiedeHust v (papMaLeBTHUECKasT KOMITO3ULMS ISl JICUSHHsT BUPYCHBIX MH(EKLUH, TaKuX
kak BUY-undexuus u CITU]]. Jleuenue BrtO4YaeT B ceOsi BBENEHHUE HYXKIAIOLIEMYCS B TAKOM
JEYEHHH TAUMeHTy (apMalleBTHYECKOH KOMIIO3ULHMH, COAep Kalieil MpPOTHBOBHPYCHOE
3¢ (eKTUBHOE KOJUYECTBO OJHOrO Wiu Ooyiee coenuHeHHH (Gopmysbl I BMecTe ¢ OOHUM WM
Oonee papMarieBTUIECKH NMPHEMIIEMbIMH HOCUTEINISIMH, SKCLIUIMEHTaMH Win pasOaButensimu. B
JaHHOM JIOKYMEHTE TE€PMHH "TIPOTUBOBHPYCHOE 3((EKTUBHOE KOIMYECTBO" O3Hauaer odimee
KOJINYECTBO KAXKIOTO AKTUBHOIO KOMIIOHEHTa KOMIIO3MLHUU M CHOco0a, KOTOPOe SIBISETCS
IOCTaTOYHBIM JJISi TOTO, YTOOBI OKa3aTh 3HAYMMOE Ul MALMEHTa TOJe3HOe NEHCTBHE, T.€.
TOPMOXXEHME, CHIDKEHHE WHTEHCHUBHOCTH CHMITOMOB WJIM U3JIEUEHHE OCTPBIX COCTOSHUI,
xapakrepusyroomeecs: nopasineaneM BUY-uadexnmm. IlpumeHnTenbHO K WHAMBHIAYAIbHOMY
AKTUBHOMY WHIPEIUEHTy, KOIZla €ro BBOIAT CaM IO cebe, 3TOT TePMUH OTHOCHUTCS K 3TOMY
UHIPENUEHTY ogHOMY. IIprMeHuTEeNpHO K KOMOMHALUY 3TOT TEPMUH OTHOCUTCSI K CYMMapHOMY
KOJIMYECTBY aKTUBHBIX MHIPEIMEHTOB, KOTOPOE OKA3bIBAET TEPANEBTUYECKOE ACHCTBUE, BBOAAT
JIM UX COBMECTHO, MOCJIEI0BATENIbHO UM OJHOBpeMeHHO. Tepmunbl "neuuts”, "ocyluecTsieHue
nedeHuss” u "nedeHue" B omucaHMM M (HopMmysie H300peTeHMs O3HA4YaeT MpenynpexaeHHe,
TOPMOXKEHHE, CHIDKEHHE HHTEHCUBHOCTH CHMIITOMOB W/WJIM H3JiedeHHne 3a00JeBaHui U
COCTOSIHUH, accouupoBaHHbIx ¢ BUU-nHbpekuueii.

dapmaneBTHUECKUE KOMIIO3UIMKA MO HM300PETEHHI0O MOTYT HAaXOOUThCS B (opme
NepOpaNbHO BBOIUMBIX CYCMEH3WH WM TaOJEeTOK, a TakXKe B BHIE HA3AJIbHBIX CIPEEB,
CTEpUJIbHBIX HHBELMPYEMbIX IIpernapaTroB, HalpuUMep B BUJIE CTEPUIBHBIX HHBELHPYEMbIX
BOJHBIX HJIM MACJSTHBIX CYCII€H3UH, WU CYNIO3UTOpUeB. B (apMarneBTHIeCKNX KOMITO3UIUSIX
MOTYT OBITH HCIOJIb30BaHbl (PAPMALEBTUYECKA MPUEMIIEMbIE HOCHUTENH, SKCIHMITUEHTHI HIIH
pa3baBUTENH, UCTIOIB3yEMbIE B OOJIACTH MPUTOTOBIEHHS (PapMaleBTHYECKHUX MPETapaToB.

ITpu mepopanbHOM BBEIEHUH B BHIE CYCIIEH3MH 3TH KOMIIO3HLWH TOJIYYaAIOT CIIOCO0aMH,
O0IIEen3BECTHBIMU B OOJIACTH NMPHUTOTOBJIECHUS (DapMalleBTUUECKUX KOMIO3ULUH, U OHH MOTYT
cofiepyKaTh MUKPOKPUCTAJUIMYECKYIO LIEJUTIOJIO3Y ISl CO3MaHUsl 00beMa, aJbIrMHOBYIO KHUCIIOTY
WIA alblMHAT HATpUs B KadyeCTBE CYCIEHAMPYIOIIEro areHTa, METUJILENIIONO03y B KauecTBe
areHTa, YyBEJIMYMBAIOLIET0 BS3KOCTb, U MOJCIACTHTEIN/KOPPUTECHTh, WU3BECTHBIE B IAHHOU

obnactu. B Bune TabneTok HEMEIJIEHHOTO BBICBOOOXKAEHUS 5TH KOMIIO3ULIUH MOTYT COJEepPIKaTh
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MHUKPOKPHCTAINIMYECKYIO LEJITION03Y, TuKadbiuiidocdar, kpaxmal, creapaT MarHusi U JIAKTO3Y
W/WIM Apyrue SKCLUIMHEHTHI, CBSA3bIBAIOIINE BEINECTBA, BELIECTBA, YBEIUYUBAIOLINE OOBEM,
Pa3PBIXJIUTENH, pa30aBUTENN U CMA3bIBAIOIINE BEIECTBA, N3BECTHbIE B JAHHOM 00NacTu.

Huberppyemble pacTBOPbI WIM CYCIIEH3UH MOTYT ObITh IPUTOTOBJICHbI U3BECTHBIMH B
AaHHOH obmacTu crocobamMu € MCIOJIb30BAHHEM MOAXOMSIIINX HETOKCHYHBIX, MapEHTEPaIbHO
NpUEMJIEMBIX pa30aBHUTENel WM PACTBOPHUTENEH, TaKMX Kak MaHHMT, 1,3-OyTaHmuon, Bopa,
pactBop PuHrepa unm M30TOHUYECKHMII pacTBOpP XJOpUAA HATpPUsA, WIH MNOAXOAALINX
JUCHEPTUPYIOLINX WM YBIAXKHSKOIUX MU CYCHEHAMPYIOLIUX areHTOB, TaKUX CTEPUJIbHBIE,
MATKHE, HEJNEeTy4YHe Macia, BKJOYas CUHTETHYECKHE MOHO- WIM AUINIMLEPUABI, U >KUPHBIE
KHCJIOTBI, BKJIFOYasi OJIEMHOBYIO KUCJIOTY.

CoenvHeHus, ONUCaHHBbIE B JAHHOM JOKYMEHTE, MOXHO BBOAUTH JIIOISM IEPOPATIbHO B
JO3UPOBKE B nuamna3zoHe OT npumepHO | g0 100 MI/Kr Maccel Tela B pa3feNieHHBbIX J103aX,
OOBIYHO B TEUEHHUE IMPOAOJDKUTEIBHOrO MEPHOAa BPEMEHH, TaKOrO KaK JIHU, HENEIH, MECSLbI
i naxe roabl. OnUH NpeAnoYTUTENbHBIN AUANa30H JO3UPOBOK COCTABJISIET OT MpUMepHO 1 1o
10 Mr/kr Macchl Tea MepopajibHO B Pa3/eeHHbIX 103axX. Jlpyrol mpeAanoYTUTENbHBINA AHANa30H
JO3UPOBOK COCTABISIET OT MpuMepHO 1 10 20 MI/Kr Macchl Tena MepopalibHO B Pa3[eIeHHBIX
nozax. OpHako OyAeT MOHSATHO, YTO KOHKPETHBIH YPOBEHb O3Bl U YACTOTA BBEIACHHS 1103 AJIS
KOHKPETHOTO TalMeHTa OyAyT BapbUpoBaTh U OyAyT 3aBHCETh OT PA3UUYHBIX (PAKTOPOB,
BKJIIOYAIOLINX aKTUBHOCTb KOHKPETHOTO HCIOJb3YEeMOTO COEAMHEHHS, MEeTa0OIMYECKYIO
CTaOMIIBHOCTD M JUIMTENBHOCTb AEHCTBUS 3TOTO COEAMHEHHs, BO3pPAacT, Maccy Tena, obuiee
COCTOSIHME 3[0pOBbs, IOJN, AHETY, CHOoco0 M BpeMs BBEACHUS, CKOPOCTb BBIBEICHMS,
KOMOWHAIIMIO JIEKAPCTBEHHBIX CPENCTB, TSKECTb KOHKPETHOTO COCTOSIHMS W XO35MHA,
MOJIy4AIOIIEr0 TEPAHIO.

[IpenycMOTpeHbI Takke KOMOWMHALMU COeNUHEHHH (OpMyJsbl I, OmMCaHHBIX B JAaHHOM
JIOKYMEHTE, BMECTe C OJHHM Wiu Ooyiee IpyrMMU areHTamu, nosie3HbiMu B sieueHun CITNM/L
Hanpumep, packpeiTbie COenUHEHHS] MOXHO 3(PQPEKTHBHO BBOAWTH, B MEPHUOMABI O KOHTAKTa
W/WITN TIOCJIe KOHTAKTa, B KOMOWHAIMH C 3(PQPEKTUBHBIMH KOJUYECTBAMU IMPHUMEHSEMBIX IMPH
CITMJ] mpOTHBOBUPYCHBIX CPENCTB, MMMYHOMOZIYJSITOPOB, NMPOTUBOMH()EKINOHHBIX CPEACTB

WJIM BAKLIUH, TAKUX KaK TE€, KOTOPBIC YKAa3aHbI, oe3 OrpaHUYCHUs, B HpHBeHeHHOfI HUKE Ta6J'II/ILIe.
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ITPOTUBOBHUPYCHBLIE CPEJICTBA

Haszeanue nexapcmeennozo IIpouseooumens THoxazanus

cpeocmea

097 Hoechst/Bayer BUY-undexus, CITU, ARC
(CTIMI-accounnpoBaHHbIH
KOMILIEKC)
(HEHYKJICO3UTHBI HHTUOUTOP
obpatHo# TpanckpunTassl (RT))

AmMmpeHaBup Glaxo Wellcome BUY-undexmus, CITUJ, ARC

141 W94 (uHrHOUTOP MpOTEA3HI)

GW 141

Abakasup (1592U89)

Glaxo Wellcome

BUY-undexuus, CITU, ARC

GW 1592 (uarudurop RT)
AlleMaHHaH Carrington Labs ARC

(Irving, TX)
AnuknoBup Burroughs Wellcome BUY-undexus, CITN, ARC
AD-439 Tanox Biosystems BUY-undexuus, CITN, ARC
AD-519 Tanox Biosystems BUY-undexuus, CITN, ARC

AnedoBupa ITUITHBOKCHI

AL-721

Gilead Sciences
Ethigen
(Los Angeles, CA)

BUY-undexuus, ARC, PGL
(mporpeccuBHas
reHepaIn30BaHHAs
mumponenonartusi) BUU-

nonoxutenpHast, CITU]]

anb(a-naTEpPHEpPOH

Glaxo Wellcome

Capkoma Kanomu, BUY, B

KOMOWHAIIMU C PETPOBHPOM

AHcamMuiua

LM 427

Adria Laboratories
(Dublin, OH)
Erbamont

(Stamford, CT)

ARC

AHTHUTENO, KOTOPOE
HenTpanusyer pH
JlaOunbHBIN aOeppaHTHBIH

anba-unrepdepon

Advanced Biotherapy
Concepts

(Rockville, MD)

CITH/JI, ARC
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AR177

Aronex Pharm

BUY-undexmus, CITN, ARC

oera-pTop-ddA

Nat'l Cancer Institute

CIIM/I-acconuupoBaHHbIE

3a00eBaHMs
BMS-234475 Bristol-Myers Squibb/ BUY-undexus, CITU, ARC
(CGP-61755) Novartis (uHrHOHUTOP MpOTEa3hI)
CI-1012 Warner-Lambert BU1Y-1 undexuus
Hunodosup Gilead Science CMYV (uuToMerajioBUpyCHBIIT)

PETHUHUT, T'E€PIIEC, NMATUIITIOMaBUPYC

Kypmnana cynegar AJI Pharma USA BUY-undpexus
LlromeranoBupycHbIi MedImmune CMYV perunur
UMMYHHOTJIOOYJIHH
L{utoBen Syntex Yrposa norepu 3peHus
INanuuknoBup CMV,
nepudepndecknit CMV peTnHUT
HapyHoBup Tibotec-J & J BUY-undexuus, CITH, ARC
(MHrHOUTOP MpOTEA3HI)
HenaBupunux Pharmacia-Upjohn BUY-undexmus, CITNJ, ARC

(uarudurop RT)

JlexcTpana cynbgar

Ueno Fine Chem. Ind.
Ltd. (Osaka, Japan)

CIIVJL, ARC, BUU-

TOJIOYKUTEIbHBIE OECCUMITTOMHBIE

ddC Hoffman-La Roche BUY-undexuus, CITH, ARC

AHUIE30KCULIUTHINH

ddI Bristol-Myers Squibb BUY-undexnus, CIIN/, ARC;

IUIE30KCUUHO3UH koMOuHaiwms ¢ AZT/d4T

DMP-450 AVID BUY-undexuus, CITU, ARC
(Camden, NJ) (uHrHOUTOP MpOTEA3HI)

Odasupens Bristol Myers Squibb BUY-undexuus, CITU, ARC

(DMP 266, SUSTIVA®)

(-)6-X10p-4-(S)-

LIUKJIONPOUISTUHII-4(S)-
TpudTop-merui-1,4-muruapo-

2H-3,1-0eH30Kca3uH-2-0H,

STOCRINE

(menykneo3unHelil uHrHOUTOP RT)
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EL10 Elan Corp, PLC BUY-undexius
(Gainesville, GA)

DTpaBUpUH Tibotec/J & J BUY-undexuus, CITU, ARC
(HeHyKJIeO3UIHBIN HHTUOUTOP
o0OpaTHOM TPAaHCKPUIITA3bI)

DamMIUKIOBUP Smith Kline OTIOSICHIBAFOIIIMH JIMIIAM, TIPOCTOM
reprec

GS 840 Gilead BUY-undexuus, CITU, ARC
(uarHduTOp OOpaTHOM
TPAHCKPHIITA3bI)

HBY097 Hoechst Marion BUY-undexuus, CITU, ARC

Roussel (HEHYKJICO3UIHBI HHTUOUTOP
00OpaTHON TPAHCKPUITA3bI)

IMunepuua VIMRx Pharm. BUY-undexuus, CITH, ARC

PexoMOMHaHTHBII Triton Biosciences CIIM/, capxoma Kanowmu, ARC

4eJI0BeYeCKH HHTEPPEPOH

Oera

(Almeda, CA)

Hnredepon anbpa-n3

Interferon Sciences

ARC, CIIMJ

HWnnunasup Merck BUY-undexuus, CITN, ARC,
6eccumnromubie BIU-
MOJIOXKUTEJIbHBIE, TAKKE B
komOunHaumu ¢ AZT/dd1/ddC

ISIS 2922 ISIS Pharmaceuticals CMYV perunur

KNI-272 Nat'l Cancer Institute BHY-accouuupoBaHHbIe

3a0oneBaHus

Jlamusyaus, 3TC

Glaxo Wellcome

BUY-undexuus, CITU, ARC
(uHrHOUTOP OOpaTHOM

TpaHCKpUMNTa3bl), Takke ¢ AZT

JlobykaBup Bristol-Myers Squibb CMYV un¢exums

Hendunasup Agouron BUY-undexuus, CITH, ARC
Pharmaceuticals (MHrHOUTOP MpOTEA3HI)

Hesupanun Boeheringer Ingleheim | BUY-undexuus, CIIM/, ARC

(uarudurop RT)




33

Hosanpen Novaferon Labs, Inc. uHrudburop BUY
(Akron, OH)

Ilentun T Peninsula Labs CITn/Q

OKTaIenTHIHAs (Belmont, CA)

NIOCJIEIOBATEIBHOCTD

Tpunarpwuii-pochonodpopmuar

Astra Pharm. Products,

CMYV perunut, BUU-uHdpexuus,

Inc. apyrue CMV undexuu
PNU-140690 Pharmacia Upjohn BUY-undexus, CITU, ARC
(uHrHOUTOP MpOTEA3HI)
ITpobykon Vyrex BUY-undexmus, CITU
RBC-CD4 Sheffield Med. Tech BUY-undexuus, CITU, ARC
(Houston, TX)
Puronasup Abbott BUY-undexuus, CITH, ARC
(MHrHOUTOP MPOTEA3HI)
CaxBuHaBup Hoffmann-LaRoche BUY-undexuus, CITH, ARC

(uHrHOUTOP MpOTEA3HI)

CraBynun; d4T

TUAETUIPOSIE30KCU-TUMUINH

Bristol-Myers Squibb

BUY-undexmus, CITN, ARC

Tunpanasup Boehringer Ingelheim BUY-undexmus, CITN, ARC
(uHrHOHUTOP MpOTEa3hl)

Banaruknosup Glaxo Wellcome renutajgbHbie HSV (Bupyc
npocToro reprieca) & CMV
UH(pEKIUN

Bupazon Viratek/ICN beccumnromusie BUY-

PubaBupun (Costa Mesa, CA) nonoxkutenbHbie, LAS (cunapom
mim¢panenonarun), ARC

VX-478 Vertex BUY-undexuus, CITH, ARC

BanmurabuH Hoffmann-LaRoche BUY-undexuus, CITU], ARC, ¢

AZT

3unoBynuH; AZT

Glaxo Wellcome

BUY-undexuus, CITH, ARC,
capkoma Karommu, B komOnHaIMU €

APYTUMU TEPaNUsiMU

Tenodosupa gusonpokcu,

Gilead

BUY-undexuus, CITU/,
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dymaparsas conb (VIREAD®) (uHrHOUTOpP OOpaTHOM
TPAHCKPHIITA3bI)
EMTRIVA® Gilead BUY-undexuus, CITU],
(Omrpururabun) (FTC) (uHrHOHUTOP OOpATHOM
TPAHCKPHIITA3bI)
COMBIVIR® GSK BUY-undexuus, CITU,
(uaruduTOp OOpaTHOM
TPAHCKPHIITA3bI)
AbakaBupa CyKIIMHAT GSK BUY-undexnus, CITU/,

(umn ZIAGEN®) (uarHOUTOp OOpaTHOM
TPAHCKPHIITA3bI)
REYATAZ® Bristol-Myers Squibb | BUU-undexuus CITH]/I,
(unm aTa3aHaBHp) UHTUOUTOP MPOTEa3bl
FUZEON® Roche/Trimeris BUY-undexums CITHU]I,
(3udyBuUpTHI WK T-20) UHTUOUTOp CIUSTHHS BUpPYCa
LEXIVA® GSK/Vertex BUY-nngexrus CITAJT,
(nnu pocaMmpeHaBUP-KATBIUH) WHTHOUTOP MPOTEa3bl BUpyCa
Cenzentpu Pfizer BUY-undexnus
Mapasupok; (UK 427857) CITM/, (anTaronuct CCRS, B
pazpaboTke)
Trizivir® GSK BUY-undpexuus

CITMJ, (xkomOuHaLus Tpex

JIeKapCTBEHHBIX CPENICTB)

Sch-417690 (BUKpUBUPOK)

Schering-Plough

BUY-undexuus, CITH/,

(anTaronuct CCRS, B pa3paboTke)

TAK-652 Takeda BUY-undexuus, CITHU/,
(anTaronuct CCRS, B pa3paboTke)

GSK 873140 GSK/ONO BUY-undexnus, CITHU/,

(ONO-4128) (anTaronuct CCRS, B pa3paboTke)

HNHrnburop uHTErpasbl Merck BUY-undexnus, CITH

MK-0518

Panrerpasup

TRUVADA® Gilead Kombunarus reHodosupa
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IU30TIpOKCHiIa pymMapaTHOM comu
(VIREAD®) u EMTRIVA®

(oMTpHUIITa0NH)

Wuruburop uHTErpassl
GS917/JTK-303

DnBUTErpaBUp

Gilead/Japan Tobacco

BUY-undexuus, CIIN/, B

paspaboTke

TpoiiHast koMOUHAIHS
JIEKapPCTBEHHBIX CPENICTB

ATRIPLA®

Gilead/Bristol-Myers
Squibb

Kombunarnus renodosupa
IU30MnpoKcuia pymapaTHOH Cou
(VIREAD®), EMTRIVA®
(>mrpumrabuna) u SUSTIVA®

(3aBupeHnsza)

FESTINAVIR® Oncolys BioPharma BUY-undexnus,
4 -5tuann-d4T BMS CIINJ, B pa3paboTke
CMX-157 Chimerix BUY-undexuus, CITH]
JIMIMUaHBIN KOHBIOTAT
HYKJICOTHIHOTO TeHO(POBHpA
GSK1349572 GSK BUY-undexuus, CITH
UHrUOUTOP MHTETPa3pl
JOJTyTEerpaBUp
S/GSK 1265744 GSK BUY-undexums, CITU
HNHruburop uHTErpassbl

NUMMYHOMO/JVJIATOPBI
Hassanue nexapcmeennozo Ipouseooumens THoxazanus
cpeocmea
AS-101 Wyeth-Ayerst CIImg
bponupumux Pharmacia Upjohn IIporpeccupyromuii CITU]]
AlnieMaHHaH Carrington Labs, Inc. CII1JI, ARC

(Irving, TX)
CL246,738 Wyeth Lederle Labs CIINJA, capxoma Kanomu
FP-21399 Fuki ImmunoPharm brnokupyer cnusaue BUY ¢ CD4+

KJICTKaMH

I'amma-unTEpedepoH

Genentech

ARC, B xomOunanuu ¢ TNF
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(daxTop HEKpo3a OmyxoJn)

I'panynouurapso-
MakpodaraabHbIT

KOJIOHUECTUMYJIUPYIOIIUN

daxTop

Genetics Institute

Sandoz

CITH]I

I'panynouurapHo-
MakpodaraabHbI

KOJIOHMECTUMYJIUP YOI

daxTop

Hoechst-Roussel

Immunex

CITH]I

I'panynouurapHo-
MakpodaraibHbII

KOJIOHMECTUMYJIUP YOI U

Schering-Plough

CIIM/I, xomOunamus ¢ AZT

daxTop

HNmmyHOoCcTUMYIATOP KOpoBOM | Rorer CepononoxurensHsiii BUYU
yactuuel BUY

IL-2 Cetus CIIN/I, B xomOuHarmu ¢ AZT

Hnrepnenkun-2

IL-2 Hoffman-LaRoche CIlg, ARC, BUY, B

Hurepnelikun-2 Immunex xkomOuHatmu ¢ AZT

IL-2 Chiron CIIMJ, ysennuenue uncia CD4

WnTepnelikuH-2 (abaeCIyKUH) KJIETOK

HUmmyHornoOynux Cutter Biological IMenuarpuyeckuii CITU/L, B

BHYTPHUBEHHBIN (Berkeley, CA) xkomOuHatmu ¢ AZT

(uenoBeueckuii)

IMREG-1 Imreg CIINJ, capxoma Kanomu, ARC,
(New Orleans, LA) PGL

IMREG-2 Imreg CIINJ, capxoma Kanomu, ARC,
(New Orleans, LA) PGL

HUmyTtnon Merieux Institute CImiJ, ARC

O3 TUIIANTHOKapOamar

HnTepdepon anbha-2 Schering Plough Capxoma Kanomm, ¢ AZT, CITUJ

MeTHOHUH- TNI Pharmaceutical CII1J, ARC

sHKe(danuH

(Chicago, IL)
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MTP-PE

Mypamun-Tpunentun

Ciba-Geigy Corp.

Capkoma Kanomu

I'panynouurapHbii

KOJIOHUECTUMYJIUPYIOIIUN

daxTop

Amgen

CIIN/, B xomOuHamu ¢ AZT

Pemyn Immune Response Corp. | UMmyHOTEpaneBTruueckoe
CPENCTBO

rCD4 Genentech CII1JI, ARC

PexomOuHaHTHBIE

PacTBOPUMBIE UEJIOBEUECKUE

CD4

CD4-1gG CIIma, ARC

rudpuaBI

PexomOuHaHTHBIE Biogen CIImAa, ARC

PacTBOPUMBIE YEJIOBEUECKHE

CD4

HnTepdepon anbda-2a

Hoffman-La Roche

Capkoma Kanowmu, CIIM/I, ARC, B

koMOuHaimu ¢ AZT

SK&F106528 Smith Kline BUY-undpexuus
Pacteopumsiit T4
TumoneHTHH Immunobiology BUY-undpexuus

Research Institute

(Annandale, NJ)

@akTOp HEKPO3a OIMyXOJIH;

TNF

Genentech

ARC, B koMOMHAILIMH C raMMa-

UHTEPPEPOHOM

ITPOTUBOUH®EKIIMOHHLIE CPEJICTBA

Hassanue nexapcmeennozo IIpouseooumens THoxazanus

cpeocmea

Knunnamunus ¢ npumaksuaoM | Pharmacia Upjohn PCP (mmHeBMOLIMCTHAS THEBMOHHS)

DyKOHA301 Pfizer KpunToKOKKOBBINI MEHUHIHUT,
KaHIUA03

HucratuHoBbIe MaCcTUIIKU Squibb Corp. [IpenynpesxxneHue poToBOro
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KaHIU103a
OpHunun Merrell Dow PCP
O¢pnopauTuH

IlenTamunnna LyphoMed Jleuenue PCP

W3eTUOHAT (B.M. U B.B.)

(Rosemont, IL)

Tpumeronpum AnTHOAKTEpHATBHOE CPEACTBO
Tpumeronpum/cynbha AnTHOAKTEpHANTBHOE CPEICTBO
ITupurpexcum Wellcome Jleuenue PCP

[Nearamunnnaa Fisons Corporation IMpodunakruka PCP

HU3CTHUOHAT AJIA UHTaAJIAINN

CrnupamMuniie Rhone-Poulenc Kpunrocnopuananshas nquapest
Hutpakonoson- Janssen-Pharm. THCTOIIA3MO3, KPUINTOKOKKOBBIN
R51211 MEHUHTUT

Tpumerpexcar Warner-Lambert PCP

HayHopyOunmH NeXstar, Sequus Capkoma Kanomu
PexomOuHaHTHBII Ortho Pharm. Corp. Tsokenas anemust,

YeJI0BEUECKUN SPUTPOIIOITUH

accouuupoBanHas ¢ AZT-

Tepanuen

PexoMOMHAHTHBIN

YeJIOBEUECKUI TOPMOH poCTa

Serono

CIIM/I-acconuupoBaHHOE

HCTOILICHUEC, KaXCKCHUA

Merectpona auerat

Bristol-Myers Squibb

Jleuenue aHopekcuuy,

accoruuposanHoi co CITU]]

TecrocTepon

Alza, Smith Kline

CIIU/I-accoruupoBaHHOE

HUCTOLICHHUE

OO1ee 5HTEpANbHOE MUTAHUE

Norwich Eaton

Pharmaceuticals

Huapest u manbabcopOLms,

cesi3annHblie co CITU]T

JlononmHuTeNbHO,

COEJTUHEHUS,

packpbITble B JAHHOM JOKYMEHTE,

MOTyT OBITb

UCTIONIb30BaHbl B KOMOWHAImu ¢ uHruouropamu npoHukHoBeHHst BUY. Ilpumepsl Takux
uHruburopos npornukaosernss BUY obcysxnatorcs 8 DRUGS OF THE FUTURE 1999, 24(12),
pp. 1355-1362; CELL, Vol. 9, pp. 243-246, Oct. 29, 1999; DRUG DISCOVERY TODAY, Vol.
5, No. 5, May 2000, pp. 183-194, u Inhibitors of the entry of HIV into host cells. Meanwell,
Nicholas A.; Kadow, John F., Current Opinion in Drug Discovery & Development (2003), 6(4),
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451-461. KOHKpETHO, COEAMHEHUS] MOTYT OBITh UCIOJB30BAHbI B KOMOMHALIMU C HHTHOUTOPAaMHU
NPUKPEIUJIeHNUs], HHTHOUTOpPaMM CIMSHUS M AHTarOHUCTAMM XEMOKHHOBBIX PELENTOpPOB,
HarnpasyieHHO Bo3zaelcTByromnmu oo Ha CCRS, nmubo va CXCR4 xopeuenrop. MHruOuropst
npukperienus BUY Taxoke onucanst B US 7354924 u US 7745625.

Crnenyer umerb B BHUAY, 4YTO pPaMKU KOMOWHAILMI COEAMHEHWH NAaHHOW 3asBKH C
NPOTUBOBUPYCHBIMU  cpenctBamMu g Jedenus — CIIMJ,  uMMyHOMOAyJsITOpamH,
NPOTUBOMH()EKIIMOHHBIMH CPENCTBAMH, UHIHOUTOpaMu NMpoHUKHOBeHMs BUY wimu BakumHamu
HE OrpaHUYeHbI CIIUCKOM, MPUBEIEHHOM Bbille B Talnuie, 1 OXBAaThIBAIOT, B PUHLUIIE, JTIOOYIO
KOMOWHAIHUIO € JIF00OH (hapMaieBTUIECKON KOMITO3UIMEH, mose3Hoi mis nedenns: CIT/L.

[IpennoyTuTeNbHBIMM KOMOWHAIMSAMH SIBJISIIOTCS OIHOBPEMEHHBIE WJIH IOTEPEMEHHbBIE
TEparui COCOUHEHHUEM [0 HACTOSIILIEMY H300peTeHHI0 U MHruOuTopoM mporeassl BUY w/unm
HEHYKJICO3UTHBIM WHTHOUTOpOM oOpaTHO#W TpaHckpuntasbl BHUU. Bo3MOXHBIM 4eTBEpTHIM
KOMITOHEHTOM B KOMOWHALIUU SIBJISIETCS HYKJICO3UAHBIN MHTHOMTOpP OOpaTHOHN TPaHCKPHIITA3bI
BUY, Taxoii kak AZT, 3TC, ddC nnu ddL IlpengnoururensHbiM nHrHOMTOpOM mpoteassl BUY
sBisiercs REYATAZ® (axruBHblit unrpenuent atasanasup). OGbMHO BBOAAT 103y OT 300 10
600 Mr onuH pa3 B CyTKU. Ero MOJKHO COBMECTHO BBOAUTH ¢ HU3KOW 10301 puToHaBHpa (oT 50
1o 500 mr). JlpyruM npeanouTuTenbHbIM HHruouropom nporeassl BUY sBnsiercs KALETRA®.
Jpyrum none3HbiM UHruoOuTOopoM nporeassl BUU sBnsiercs HHAMHABUD, KOTOPBIH MPENCTaBIsAET
coboii cynbdarHyro comb stanomaTra N-(2(R)-rugpokcu-1-(S)-unganni)-2(R)-benunmverunn-4-
(S)-runpoxcu-5-(1-(4-(3-mupuani-mernn)-2(S)-N'-(mpem-6yTrnkapOokcaMuno)-
NUMEepa3uHU))-MIeHTaHaMKuaa U cuHTe3upyercs: corjiacho US 5413999, UuauHaBup OOBIMHO
BBOIAT B n03upoBKe 800 Mr TpH pasa B CyTKH. JIPyrUMH MPeANOYTHTEIbHBIMA HHTHOUTOPAMHU
npoTeasbl SIBJIAIOTCS HelpuHABUP U puTOHABUP. Elle OMHUM MPEeAnoYTUTETbHBIM HHITHOHUTOPOM
nporeas3sl BUY saBnsiercs cakBuHaBHp, KOTOPBINA BBOAAT B Ao3upoBke 600 nnu 1200 Mr tpu pasa
B cyTku. [IpenmouturenbHble HEHYKJIEO3HIHbIE MHTUOUTOPBI 0OpaTHOW TpaHcKpunTasel BUY
BKJIFOYAIOT 3¢aBUpeH3. IJTH KOMOMHAIIMM MOIYT UMETh HEOXKUAAaHHble 3(P¢EeKThl 10
OrpaHUYEHUIO pacrpocTpaHenus u creneHn BUY-undexnun. [IpennoutnrensHble KOMOMHALNN
BKJIFOUAIOT cieAyromme komOuHauuu: (1) uHAMHABUP ¢ 3(QaBHUPEH30M U, BO3MOXKHO, ¢ AZT,
w/wiu 3TC, w/umu ddl, w/unmm ddC; (2) uanunaBup u moboit u3 AZT, w/wmm ddl, w/wmm ddC,
w/mnu 3TC, B vactHOCTH MEAUHAaBHP U AZT u 3TC; (3) craByaus u 3TC w/unu 3unoBynuH; (4)
TeHO(OBHpa TU30NPOKCHIA (ymMapaTHast COJIb U SMTPULIHUTAONH.

B Takux koMOMHALMSAX COEOUHEHHE(s]) IO HACTOSIIEMY H300pEeTeHHIO W Ipyrue
AKTUBHBIE areHTbl MOXKHO BBOAMTbH IO OTAEIBHOCTH WJIN cOBMeCTHO. Kpome Toro, BBeneHue

OOHOr0 3JIEMEHTA MOKHO OCYILIECTBIIATH A0, NapalJICJIbHO UK MOCJICAOBATCIIBHO C BBECACHHUEM
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apyroro(ux) areHTa(oB).
OBIIAA XMUA (CITOCOBBI CMHTE3A)

Hacrosimee nzo0pereHne oxBaThiBaeT coequHEHUs! Gpopmyiibl I, ux ¢dapmarneBTuueckue
KOMIIO3MLIMM W WX NPUMEHEHHe YV TMalueHToB, crpajaromux BUY-undexumeit wnnmm
BocnpunMumBbix Kk BHY-undpexiym. Coemnmnenus ¢opmynsl [ Takke BKIIOYAOT UX
(apMarieBTHYECKH MTpHeMIIeMble COJTH. METOAMKH JIsi KOHCTPYUPOBAHUSI COSTUHEHUN (POPMYJIbI
I 1 mpoMexyTO4YHBIE COEIMHEHUs], MCIOJMb3yeMble JUIi MX CHHTE3a, OMUCAHbI MOCJE pasziena
"CokpateHus".

Coxkparenus

B tekcte onmucanus n300peTEHUS U B MPHUMEPAX MOTYT ObITh UCIOJB30BAHBI OAHO WU
Oosiee HIKECTENYIOLNX COKpPAIIeHUH, OONBITMHCTBO U3 KOTOPBIX SIBJSIOTCS OOLIETIPUHSTHIMU
COKpAIEHUSIMH, U3BECTHBIMH CIIELIMAIMCTaM B JAHHOH 00JacTu:

K.T. = KOMHATHas1 TeMIeparypa

BHT = 2,6-nu-mpem-0yTun-4-ruipOKCUTOIYOI

CSA = kampopcyabpoHOBas KHCIOTA

LDA = nuusonponuiamMuz JUTHS

KHMDS = 6uc(TpruMeTUIICHIINI )aMU]] KaJTusi

COX = cBepxkpurnieckas QuongHas xpomarorpadus

KOJINY. = KOJIMYECTBEHHbIN

TBDMS = mpem-0yTunnumeTuicunan

PTFE = nonuterpadropatunex

NMO = 4-metunmophonuH-N-OKCH

THF = Terparunpodypan

TXC = ToHKOCNOITHAsE XpoMaTorpadus

DCM = guxnopmeraH

DCE = guxnopstan

TFA = tpudTopykcycHas Kuciora

KX/MC = xxupkocTHas Xpomarorpadus/Macc-CreKTPOCKOHS

nper. = npenapaTuBHast

B32XKX = BpIcOKO3 () eKTHBHAS JKUAKOCTHAS XpoMaTorpadust

DAST = tpudropun (AU3THIAMHHO )CEPbI

TEA = tpusTunamus

DIPEA = N,N-auu30onponuisTUiIaMuH

HATU = rexcagpropdochar O-(7-azabenszorpuazon-1-un)-1,1,3,3-rerpamernnyponus
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DCC = N,N'-quiukiorekcuakapOo HuMUg
DMAP = aumeTuinaMuHOIUPUIUH
TMS = tpumeruncunun

SAMP = sinepHbIii MATHUTHBIN PE30HAHC
DPPA = nudpenundocdopunazun
AIBN = a3001cH300yTUPOHUTPIIT
TBAF = ¢ropun TerpalyTHiaMMOHHUS
DMF = numetundopmamun

TBTU = rerpadTopbopar O-(6enzorpuazon-1-mn)-N,N, N’ N'-rerpameTuiy poHus
MHH = MUHYTa(bI)

9 = gac(bl)

HAC. = HACBILEHHBIN

TEA = TpusTuUnamus

EtOAc = sTunauerar

TFA = tpudTopykcycHas Kuciora
PCC = xnopxpomaT NUpUANHUS

TXC = TonkocnoitHas xpomaTorpadus
Tf,NPh = (Tpudropmeruncynbdonmn)merancyabPoHaMuR
auokcaH = 1,4-nuokcan

PG = 3amuTHas rpymnmna

at™ = atMocdepa(bl)

MOJIb = MOJIb(H)

MMOJIb= MUJUTUMOJIb( 1)

MT = MHJUTHTPaMM(bl)

MKT = MUKpOTrpaMM(bl)

MKJI = MUKPOJHTP(bI)

MKM = MHKPOMETP(bI)

MM = MIJTUMETP(bI)

00./MHH = 00OPOTBI B MHHYTY

SM = HCXOOHOE BELIeCTBO

TCX = TonkocnoitHas xpomaTorpadus
AP = mpoueHT miowmaau

9KB. = 3KBUBAJIEHT(bI)

DMP = nepiiogunan Jlecc-MapTtuna
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TMSCI = Tpumernncunun

TBSCI = mpem-0y TunaumMeTHICUIIIIIXJIOPU

TBSOT{ = tpumeruncunun-rpudropmerancyibpoHaT

PhMe = Tonyon

PhNTT,; = N-dennn-ouc(tpupTopmMeTancyTbOHUMIN )

S-Phos = 2-punmknorekcundochuno-2',6'-numMeTokcuoud e
TFDO = metuwi(TpudTOpMEeTHIT ) THOKCHPAH

TEMPO = 2,2,6,6-TeTpaMeTHIIUIEPUTUHUITIOKCH

DI = nenonusupoBaHHas Boaa

Tepmunel “C-3” u “C-28” OTHOCSTCS K ONpeAeSeHHbIM MOJOKEHUSM TPUTEPIIEHOBOIO

Aapa, KOTOpble MPOHYMepoBaHbl B coorTBeTcTBUU ¢ mpaBwiamMu [UPAC (Hmwke mojoxeHHs

yKa3aHbl JJIs] LIUTFOCTPATUBHOTO TPUTEPIIEHA, & IMEHHO OeTyJINHA):

C-17

Takast ke Hymepauusi COXPaHSETCS TPU CCbUIKE HAa CEPUI0  COENUHEHHH,

NnpeaACTaBJICHHBIX Ha CXEMaxX U B O6H_[I/IX OMHUCAHMSIX CIIOCOOOB.
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C-17 MOYEBUHBI C-17 amuasbl C-17 aMuHbI

Y-X

C-28 aMuHbI

ITPUMEPBI

[IpuBeneHHblE HW)KE NPUMEPBl WLUIIOCTPUPYIOT THUIHMYHbIE CHOCOOBI  CHHTE3a
coenuHeHuil Gpopmynsl I, kak OHM B OOLIEM ONMUCAHBI BbILNIE. ITH IPUMEPHI SIBJISTFOTCS TOJIBKO
WUTIOCTPATUBHBIMU U HUKOMM O0Opa3oM He OrpaHHYUBAIOT M300peTeHre. PeareHThl U UCXOIHbIE
BEILECTBA JIETKOIOCTYITHBI CIIELUATUCTY B TAHHOH 00IacTu.

Xumus

TunuyHble METOOUKHM W ONpeleNieHHe XapaKTePUCTUK COSNUHEHHH BBIOPAHHBIX
IIpumepos

Ecnu He yka3aHO WHOE, pACTBOPUTENIH U PEAreHThl HCIIOIb30BAIN B TOM BHIE, B KOTOPOM
OHU OBbUTH TOJy4eHBl M3 KOMMEpPYECKHX HCTOYHUKOB, W PEAKLHH MPOBOIWIN B aTtMocdepe
azota. @mm-xpomarorpaduro mpooawn Ha crukarene 60 (pasmep wactun 0,040-0,063;
nocraska EM Science). 'H SIMP-criekTps! peructpuposamu Ha Bruker DRX-500f mpu 500 MI'ng
(umn Bruker AV 400 MI'u, Bruker DPX-300B mnm Varian Gemini 300 mpu 300 MI'n, kax
yKa3aHo). XWUMHUYECKHE CIABUTH MpPUBEAEHbl B M.JI. (MWJUIMOHHBIX MAOJNAX) IO IKajle O
otHocutrebHO OTMS = 0. Vka3zaHHble HI)KE BHYTPEHHHE CTAHAAPTHI HCIOIB30BAIU IS

OCTaTOUYHBIX MPOTOHOB B cienyroomux pactBoputersix: CDCl; (&g 7.26), CD;0D (dy 3.30),
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ykcycHas-d4 (yreycnasa kucnoma dy) (du 11.6, 2.07), DMSO (aumetnicynb(OKCHI) CMeCh WU
DMSO-D6-CDCI3 (0u 2.50 u 8.25) (coorHomenue 75%:25%) u DMSO-D6 (0 2.50). [dna
OIUCAHMsI NMATTEPHOB MYJBTHILIETHOCTH HCIIOJB30BAJIN CTAHIAPTHbIE aKPOHUMBI: S (CHHIJIET),
br. s (yumpenneni cunrier), d (myOmer), t (tpumuer), q (kBaprer), m (MyJbTHILIET), b
(ymupeHnnsiii), app (kaxymuiics). KoHncranta cBssbiBanus (J) ykazaHa B repuax. JlaHHbIe
xKuaKocTHOM xpomarorpaduu (OKX) peructpupoBanu Ha JKUAKOCTHOM XpomaTorpade Shimadzu
LC-10AS ¢ ucnonbzoBanuem nerektopa SPD-10AV UV-Vis, u naHHbBIE Macc-CIEKTPOMETPHU
(MC) ompenensiiu ¢ ucnonp3oBanueM Micromass Platform  gma KX B pexume
3JIEKTPOPACTIbUICHHSL.

Mertonst XKX/MC

Meton XKXX/MC 1

Hauanpheiit % B =0

Koneunsiit % B = 100

Bpewmst rpagrienTa = 2 MUHYTHI

Ckopoctb noroka = 1 mMyi/MuH

JnvnHa BosHbl = 220 HM

PactBopurens A = 10% MeOH-90% H,0-0,1% TFA

PactBopurens B = 90% MeOH-10% H,0-0,1% TFA

Kononka = Phenomenex Luna C18, 2,0 x 30 MM, 3 MKM

Meron XKX/MC 2:

Hauanbheiit % B = 20

Koneunsiii % B = 100

Bpewms rpaguenTa = 3 MuH

Ckopoctb nioroka = 0,6 Myi/MUH

JlnvHa BonHbl = 220 HM

PactBopurens A = 10% MeOH-90% H,0-0,1% TFA
PactBopurens B = 90% MeOH-10% H,0-0,1% TFA
Kononka = Xbridge Phenyl 2,1 x 50 mm 2,5 Mkm

Merton XKX/MC 3:
Havanpueiii % B = 20
Koneunsrii % B = 100

Bpewms rpaguenta = 2 MuH
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Ckopoctb noroka = 0,6 MyI/MUH

JnvnHa BosHbl = 220 HM

Pacteopurens A = 10% MeOH-90% H,0-0,1% TFA
PactBopurens B = 90% MeOH-10% H,0-0,1% TFA
Kononka = Xbridge Phenyl 2,1 x 50 mm 2,5 Mxm

Meton XX/MC 4:

Hauanbheiii % B =0

Koneunsiit % B = 100

Bpewms rpaguenta = 4 MuH

Ckopoctb noroka = 0,8 my/MuH

JlnvHa BonHbl = 220 HM

PactBopurens A = 10% MeOH-90% H,0-0,1% TFA
PactBopurens B = 90% MeOH-10% H,0-0,1% TFA

Kononka = Phenomenex C18 2,0 x 50 MM 3 MKM

Meton XX/MC §:

Hauanpheiit % B = 20

Koneunsiii % B = 100

Bpewms rpaguenrta = 3 MuH

Cxopoctb noroka = 0,8 mi/mMuH

JnvHa BosiHBI = 220 HM

PactBopurens A = 10% MeOH-90% H,0-0,1% TFA
PactBopurens B = 90% MeOH-10% H,0-0,1% TFA

Kononka = Phenomenex C18 2,0 x 50 MM 3 MKM

Meton XX/MC 6:

Hauanphsriit % B = 20

Koneunsiit % B = 100

Bpewms rpaguenta = 2 MuH

Ckopocts noroka = 0,8 my/mMuH

JnvHa BosiHbL = 220 HM

PactBopurens A = 10% MeOH-90% H20-0,1% TFA
PactBopurens B = 90% MeOH-10% H20-0,1% TFA
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Kononka = Phenomenex C18 2,0 x 50 MM 3 MKM

Meton XXX/MC 7:

Hauanbhbiit % B = 20

Koneunsiii % B =100

Bpewms rpaauenTa = 2 MUH

Ckopocts noroka = 0,5 my/MuH

JnvHa BosHbI = 220 HM

PactBopurens A = 10% MeOH-90% H20-0,1% TFA
PactBopurens B = 90% MeOH-10% H20-0,1% TFA
Kononka = Xbridge Phenyl 2,1 x 50 MM 2,5 MM

Meton XX/MC 8:

Hauanpheriit % B = 20

Koneunsiit % B = 100

Bpewms rpaguenTa = 2 MuH

Ckopoctb noroka = 0,8 mi/MuH

JnvHa BosHbl = 220 HM

PactBopurens A = 10% MeOH-90% H20-0,1% TFA
PactBopurens B = 90% MeOH-10% H20-0,1% TFA
Kononka = Xbridge Phenyl 2,1 x 50 mm 2,5 mMkm

Meton XX/MC 9:

Hauanphsiit % B =0

Koneunsiit % B = 100

Bpewms rpaguenTa = 2 MuH

Ckopoctb noroka = 1,0 my/MuH

JlnvHa BonHbI = 220 HM

PactBopurens A = 5% MeCN-95% H,0-10 MM anerara aMMOHUS
PactBopurens B = 95% MeCN-5% H,0-10 MM anerata aMmMOHMs
Kononka = PHENOMENEX-LUNA C18 2,0 x 30 MM 3 MkM

Meton XXX/MC 10:

Havanpubiii %6 B =0
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Koneunsiit % B = 100

Bpewms rpaguenta = 4 MuH

Ckopocts noroka = 0,6 MyI/MUH

JnmvuHa BojiHBL = 220 HM

PactBopurens A = 10% MeOH-90% H,0-0,1% TFA
PactBopurens B = 90% MeOH-10% H,0-0,1% TFA
Kononka = Xbridge Phenyl 2,1 x 50 mm 2,5 Mkm

Meton KXX/MC 11:

Hauanbheiit % B =0

Koneunsiit % B = 100

Bpewms rpaguenta = 4 MuH

Ckopocts nioroka = 0,8 myi/MuH

JlnvHa BonHbl = 220 HM

PactBopurens A = 10% MeOH-90% H,0-0,1% TFA
PactBopurens B = 90% MeOH-10% H,0-0,1% TFA

Kononka = Phenomenex C18 2,0 x 50 MM 3 MKM

Meton XKXX/MC 12:

Hauanbhbiit % B = 40

Koneunsiii % B = 60

Bpewms rpaguenta = 4 MuH

Ckopoctb nioroka = 0,8 myi/MuH

JlnvHa BoNHBI = 254 HM

PactBopurens A = 10% MeOH-90% H,0-0,1% TFA
PactBopurens B = 90% MeOH-10% H,0-0,1% TFA
Kononka = Xbridge Phenyl 2,1 x 50 mm 2,5 Mkm

Meton XKXX/MC 13:
Hauanpheriit % B = 35
Koneunsiit % B = 100

Bpewms rpaauenta = 4 MuH
Ckopocts noroka = 0,8 my/MuH

JnvnHa BosHbL = 220 HM
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PactBopurens A = 10% MeOH-90% H,0-0,1% TFA
PactBoputens B = 90% MeOH-10% H,0-0,1% TFA

Kononka = Phenomenex C18 2,0 x 50 MM 3 MKM

Merton XXKX/MC 14

Yenosusi: 0% B — 100% B rpanuenT 3a 4 MunyThI, Beigepskka rmpu 100% B B Teuenue 1

PactBopurens A: 90% Bonsl, 10% meranona, 0,1% TFA
PactBopurens B: 10% Boasi, 90% meranona, 0,1% TFA
Kononka: Phenomenex Luna C18, 3 mm, 2,0 x 50 Mmm
Ckopoctb noroka: 1 mi/MuH

JerexkTopHas anuHa BOJHBL: 220 HM

Meton XXKX/MC 15

Yenosus: 0% B — 100% B rpanueHT 3a 2 MuHyThL, Beiaepskka npu 100% B B Teuenue 1

PactBopurens A: 90% Bonsbl, 10% meranona, 0,1% TFA
PactBoputens B: 10% Boasl, 90% meranona, 0,1% TFA
Kononka: Phenomenex Luna C18, 2,0 x 50 MM, 3 MKM
Ckopoctb moroka: 1 my/mMuH

HerexTtopHas nauHa BONHBL 220 HM

Meton XXX/MC 16

Hauanbneiit % B = 2, Koneunslit % B = 98 rpanueHT 3a 1,5 MUHYTBI, BBIIEpKKa MPU

98% B B Teuenue 0,5 muH

Ckopocts noroka = 0,8 my/MuH

JleTekTopHas AnvHA BOJHBI = 220 HM

PactBopurens A = 100% Bozsi, 0,05% TFA

PactBopurens B = 100% aneronurpuna, 0,05% TFA

Kononka = Waters Aquity UPLC BEH C18 2,1 x 50 mm 1,7 Mkm

TemnepatypHnslii pexxuM Tepmoctata = 40°C

Meton XXX/MC 17

Hauanpheiit % B = 2, Koneunsrit % B = 98, rpagueHT 3a 3 MUHYTBI, BbiAepskka npu 98%
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B B Teuenue 1 mun
Ckopocts noroka = 0,8 myi/mMuH
JlerexTopHast yiMHA BOJIHBI = 220 HM
Pacteopurens A = 100% Boasl, 0,05% TFA
Pacteopurens B = 100% aueronurpuna, 0,05% TFA
Kononka = Waters Aquity UPLC BEH C18, 2,1 x 50 mm, 1,7 MkM

TemnepatypHnsiii pexxum Tepmoctata = 40°C

Meton KXX/MC 18

Hauanbheiit % B = 0, Koneunslit % B = 100, rpaaueHt 3a 4 MUHYTBI;, BBIAEpPXKKA MPU
100%B B Teuenune 1 mun

Ckopoctb nioroka = 0,8 my/MuH

JlerekTopHas AnrHa BOJHBI = 220 HM

Pacteopurens A = 95% Boapl, 5% aueronurpuia, 10 MM anerata aMMOHUS

Pacteopurens B = 5% Bogel, 95% aueronurpuina, 10 MM anerata aMMOHUS

Kononka = Phenomenex Luna C18, 50 x 2 MM, 3 MKM

TemnepatypHnsiii pexxum Tepmoctata = 40°C

Meton XKXX/MC 19

Hauanensiit % B = 2, Koneunsiit % B = 98 rpaguent 3a 4 MuHyThI;, BbIIepskka mpu 98%
B B Teuenue 1 mun

Cxopocts noroka = 0,8 myi/MuH

JleTekTopHas AnvHA BOJHBI = 220 HM

PactBopurens A = 100% Bozsl, 0,05% TFA

PactBopurens B = 100% aneronurpuna, 0,05% TFA

Kononka = Waters Aquity UPLC BEH C18, 2,1 x 50 mm, 1,7 MkM

TemnepatypHsbiii pexxum Tepmoctata = 40°C

Meton XKX/MC 20

Hauanbueiii % B = 2, Koneunslit % B = 98, rpaaueHTt 3a 2 MUHYTBL, BblAEpXKKa NpU
98%B B Teuenue 1 MuH

Ckopoctb noroka = 0,8 myi/MuH

JlerekTopHas AnvHA BOJHBI = 220 HM

PactBopurens A = 100% Bozpl, 0,05% TFA
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PactBopurens B = 100% aneronurpuna, 0,05% TFA
Kononka = Waters Aquity UPLC BEH C18, 2,1 x 50 MM, 1,7 MkMm

Temnepatypnslii pexxum Tepmoctarta = 40°C

Meton XKX/MC 21

Hauanbneiit % B = 0, Koneunsiit % B = 100, rpanueHT 3a 2 MUHYTBI;, BBIAEPXKKA MPU
100% B B Teuenue 3 MuH

Cxopoctb nioroka = 0,8 myi/MuH

JleTrexTopHast 1yMHA BOJIHBI = 220 HM

PactBopurens A = 95% Boapl, 5% aueronurpuia, 10 MM anerata aMMoOHUs

Pacteopurens B = 5% Bogpl, 95% aueronurpuna, 10 MM anerata aMMOHUS

Kononka = Phenomenex Luna C18, 50 x 2 MM, 3 MKM

TemnepatypHsbiii pexxum Tepmoctata = 40°C

Mertons! npenapatusHoit BOXXX

Merton npenaparusHoii BOXKX 1

Ycnosus: 30% B — 100% B rpaauent 3a 20 munyT, Bbiaep:kka npu 100% B B TeueHue
4 MuH

PactBopurens A: 5% aueronutpuina, 95% soxapl, 0,1% TFA

PactBopurens B: 95% aneronurpuna, 5% Bonst 0,1% TFA

Kononka: Waters Xbridge 30 x 100 mm, 5 MM

Ckopoctb noroka: 40 Mj/MUH

JerexkTopHas anrHa BOJHBL: 220 HM

Merton npenapatusHoii BOXKX 2

Yenosus: 10% B — 100% B rpaauest 3a 25 MUHYT
PactBopurens A: 5% aueronutpuna, 95% soxsl, 0,1% TFA
PactBopurens B: 95% aneronurpuna, 5% sonst 0,1% TFA
Kononka: Waters Sunfire 30 x 150 MM, 5 Mkm

Ckopocts noroka: 40 My/MuH

JerekTopHas anrHa BOJHBL: 220 HM

Merton npenapatusHoii BOXXX 3

Yenosus: 10% B — 100% B rpaauent 3a 20 munyT, Bbiaep:kka npu 100% B B Teuenue
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S MuH
PactBoputens A: 5% aueronutpuna, 95% soxsl, 0,1% TFA
PactBoputens B: 95% aueronurpuna, 5% soast 0,1% TFA
Konounka: Waters Sunfire 30 x 150 mm, 5 MkM
Ckopoctb nmoroka: 40 Mj/MHUH

JerexkTopHas nyirHa BOJHBL: 220 HM

Merton npenaparusHoii BOXKX 4

Yenosus: 30% B — 100% B rpaauent 3a 20 munyt; Bbiaep:kka rnpu 100% B B Teuenue
5 MuH

PactBopurens A: 5% aueronutpuna, 95% soxsl, 0,1% TFA

PactBopurens B: 95% aneronurpuna, 5% sonst 0,1% TFA

Kononka: Waters Sunfire 30 x 150 MM, 5 Mkm

Ckopoctb noroka: 40 My/MuH

JerekTopHas anuHa BOJHBL: 220 HM

Merton npenaparusHoii BOXKX 5:

Hauanbhsiii % B = 20, Koneunsiii % B = 100 rpaguent 3a 10 MuHYT, BblepKKa Mpu
100% B B Teuenue 4 Mux

Ckopoctb noroka = 50 my/MUH

JnvHa BosHBI = 220

ITapa pactBopureneii = Boga-aneronutpui-TFA

Pacteopurens A = 90% Bozasl-10% aneronurpuna-0,1% TFA

Pacteopurens B = 10% Boxab1-90% auneronurpuna-0,1% TFA

Kononka = Waters Sunfire C18, 5 mxMm, 30 x 150 mm

Merton npenapatusHoii BOXKX 6

Yenosus: 0% B — 100% B rpanuenT 3a 20 MUHYT
PactBopurens A: 10% aueronurpuna, 90% Boast, 0,1% TFA
PactBoputens B: 90% aueronutpuna, 10% sozasr 0,1% TFA
Kononka: Waters Sunfire C18, 30 x 150 mm, 5 Mxm
Ckopoctb noroka: 50 M/MuH

JerekTopHas anuHa BOJIHBL 220 HM
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Merton npenapatusHoii BOXXX 7

Ycnosus: 30% B — 100% B rpaauent 3a 20 MuHyT
PactBoputens A: 10% aueronurpuna, 90% Boael, 0,1% TFA
PactBopurens B: 90% aneronurpuna, 10% soasr 0,1% TFA
Konounka: Waters Sunfire C18, 30 x 150 mm, 5 MkMm
Ckopoctb nmoroka: 50 Mj/MuH

JerexkTopHas AnrHa BOJHBL: 220 HM

Merton npenaparusHoii BOXKX 8

Ycnosus: 20% B — 100% B rpaauest 3a 15 MunyT
PactBopurens A: 10% aueronurpuna, 90% soasr, 0,1% TFA
PactBopurens B: 90% aueronutpuna, 10% sozasr 0,1% TFA
Kononka: Waters Sunfire C18, 30 x 150 mm, 5 Mkm
Ckopoctb noroka: 50 My/MuH

JerekTopHas anuHa BOJHBL: 220 HM

Mertons! npenapatuBnoit JKXCJI (;kugkocTHas xpomarorpadus CpeqHero qaBieHus)

Merton npenapatusHoii XKXC/I 1

Venosust: 30% B 3a 1 xononouHblt o0beM, ot 30% B no 80% B rpaaument 3a 7
KOJIOHOYHBIX 00BeMOB, OT 80% B no 100% B rpanuent 3a 0,5 xonoHo4yHBIX 00BeMOB, 100% B
3a 2 KOJIOHOYHBIX 00BbeMa

PactBopurens A = 5% aueronutpuina, 95% sonsl, 0,1% TFA

PactBopurens B = 95% aueronurpuna, 5% soxast 0,1% TFA

Kononka = Redi Sep Gold (150 )

Ckopoctb noroka = 60 MI/MUH

JlerekTopHas AnrHA BOJHBI = 220 HM

Merton npenaparusHoii XKXC/I 2

Venosust: 30% B 3a 1 xomonounbli o0beM, ot 30%B no 80% B rpamuent 3a 10
KOJIOHOYHBIX 00beMOB, 100% B 3a 2 KOJIOHOYHBIX 00BEMaA

PactBopurens A = 5% aneronutpuina, 95% sonsl, 0,1% TFA

PactBopurens B = 95% aneronutpuna, 5% Boast 0,1% TFA

Kononka = Redi Sep Gold (150 )

Ckopoctb noroka = 60 MI/MUH



53

JleTekTopHas AnvHA BOJHBI = 220 HM

Meroas! ananutudeckoit BOXKX

Merton ananutuueckoit BOXX 1

VYenosust: 10% B — 100% B rpaauent 3a 15 munyTt; Beigep:kka npu 100% B B Teuenue
10 muna

PactBopurens A: 10% meranona, 90% soxsr, 0,1% TFA

PactBopurens B: 90% meranona, 10% Boasl, 0,1% TFA

Kononka: Waters Sunfire C18, 4,6 x 150 mm, 3,5 mm

Ckopoctb noroka: 1 mi/mMuH

JerexkTopHas anuHa BOJHBL: 220 HM

Merton ananutudeckoit BOXKX 2

Yenosus: 10% B — 100% B rpaauent 3a 15 munyt; Bbiaepxkka npu 100% B B Teuenue
10 mun

PactBoputens A: 10% metanona, 90% Boasl, 0,1% TFA

PactBopurens B: 90% meranona, 10% Boasl, 0,1% TFA

Kononka: Waters Xbridge Phenyl, 4,6 x 150 mm, 3,5 mm

Ckopoctb noroka: 1 mi/MuH

JleTrexTopHast 1yiMHA BOJHBL 220 HM

Meron ananutuueckoin BOXX 3

Yenosus: 10% B — 100% B rpaauent 3a 15 munyt; Boiaepxkka npu 100% B B Teuenue
10 muna

PactBopurens A: 5% aueronutpuna, 95% soxsl, 0,1% TFA

PactBopurens B: 95% aueronurpuna, 5% sonsl, 0,1% TFA

Kononka: Waters Sunfire C18, 3,0 x 150 mm, 3,5 Mkm

Ckopocts noroka: 0,5 mi/mMuH

JerekTopHas anuvHa BOJHBL: 220 HM

Merton ananutudeckoit BOXKX 4
Ycnosus: 10% B — 100% B rpaauent 3a 15 munyrt; Bbiaepxkka npu 100% B B TeueHue
10 mun

PactBoputens A: 5% aueronutpuna, 95% soasl, 0,1% TFA
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PactBoputens B: 95% aueronutpuna, 5% sonsl, 0,1% TFA

Kononka: Waters Xbridge Phenyl, 3,0 x 150 mm, 3,5 Mkm

Ckopocts noroka: 0,5 mi/mMuH

JleTrexTopHast 1yIMHA BOJHBL: 220 HM
[TonydyeHue npoMeKyTOUHBIX COSTUHEHUI
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IIpomexxyrounoe coenuHenue 1. Ilomyuenue sTun-1,4-nuokcacnupol4.5]nexas-8-
KapOokcuara
o__0O
~o0" o

Cwmech sTuin-4-okcouukiorekcankapookcunara (12,7 r, 75 mmodns), stunerrmukons (21

i, 373 wmmonb), (1S)-(+)-10-kamdopcynbdonosoii kucinorer (0,175 T,

0,75 mmonp) u

6e3BogHoro Toayona (300 mi) HarpeBanu mpu Temreparype aediaerManyy ¢ UCHOIb30BAHUEM
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BonHON noBywiku Jluna-Crapka B TedeHue 8 uacoB. Cmech racuiu 100 My HacChILIEHHOTO
pacTBopa OukapOOHaTa HATPHsI M SHEPTHUHO nepeMermnBaiu. OTAEIeHHYI0 OpraHu4YecKyro dasy
npomeiBasii  Bopod (100 mu), cymwmnam Ham NaySOs; W KOHLEHTPHPOBAIM B BaKyyMe.
Heouninennplii NpOAYKT OUUIIAIN HA CUJIMKAreJIeBONH KOJOHKE, KOTOPYIO 3JIFOMPOBAIH CMECHIO
0-15% sTunaueraTta/TeKCaHbl, ¢ MOJYYSHHUEM IIeJeBOro mpoaykTta B Buae macna (15,9 r, 99%).
'H SIMP (400 MI', XJIOPO®OPM-d) § 4.13 (q, J=7.2 T'w, 2H), 3.95 (s, 4H), 2.34 (tt, J=10.4,
4.0 I'n, 1H), 1.98-1.90 (m, 2H), 1.87-1.75 (m, 4H), 1.61-1.51 (m, 2H), 1.25 (t, /=7.2 T'u, 3H).
IIpomexyTounoe COeUHEHUE 2. ITonyuenne s>TI-8-popmun-1,4-

nuokcacnupo[4.5 | nekan-8-kapOokcunara

[\
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B pactBop »THIN-1,4-nuokcacniupol4.5]nexan-8-kapOokcunara (21 1,98 mmons) B THF
(150 mu) mpu -78°C mo xarmsam podasmsin 2M LDA (64 mi, 127 mmons). IlonyueHHBIH
pactBop nepemewmuBainu npu -78°C B TeueHnue 1 4, 3aTeM B JieAsiHOW Oane B TeueHue 1,5 4.
Peakunonnyro cmech omATh oxnaxpgand n0 -78°C u noOaBisau MOJIEKYJISIPHBIE CHTA.
Beoicymennsriii stungopmuar (12 v, 147 Mmmonb) 100aBIsiIM 1Mo KaruisiM MEAJIEHHO B TedeHue 1
4. Peakunonnyto cMmech nepemernuBaiu npu -78°C B reyenue 1 4. XonoaHywo OaHO yaansim, U
PEaKILOHHYI0 CMeCh racHiM, 100aBiss mo kKamisaMm HackimenHslii pactsop NHyCl B 0,5 . HCI
(250 mur). Cmechb skcrparupoBanu EtOAc (3 x 200 mu). OObenuHeHHbI OPraHUYecKUi CJIOH
npoMbiBasid HackimeHHbIM pactBopom NH;Cl B 0,5 u. HCI (200 mn), paccomom (200 mi),
cyurmnu Hag NapSO4 u KOHLEeHTpupoBaiu B BakyyMme. HeouMineHHBIM MPOAYKT OYHUINATIH Ha
CUJIMKAreJIeBOW KOJIOHKE, KOTOPYIO J3JIIONpoBain cMmechto 0-20% sTUianeTat/reKCaHbl, C
MOJIy4eHHEM LeNeBOro mpoaykta B Bume Macma (9,3 r, 39%). 'H SMP (400 M,
XJIOPOD®OPM-d) & 9.54 (s, 1H), 4.21 (q, J/=7.1 I'y, 2H), 3.98-3.90 (m, 4H), 2.25-2.16 (m, 2H),
2.10-2.01 (m, 2H), 1.74-1.60 (m, 4H), 1.27 (t, /=7.2 ', 3H).

IIpomexxyrounoe  coenuHenne 3.  Ilomyuenme  sTmn-8-(ruppoxcumerin)-1,4-

nuokcacupo[4.5 ] nekan-8-kapOokcunara

[\
o__o

\/O OH
(o]
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B pactBop stun-8-popmun-1,4-guokcacrupo[4.5]nekan-8-kapookcmnara (1,0 r, 4,13
mmosb) B EtOH (10 mn) mpu 0°C poGasmstmu NaBHy (0,187 1, 4,95 Mmonp). DTy cMmech
nepemernnBany npu 0°C B Teuenue | 4. PeakIIMOHHYIO CMeCh raCHIM HACBIIIEHHBIM PACTBOPOM
NH,CI (10 mu) u 3atem pazbasmsiimn HyO no pacteopenns. Cmech skcrparuposanu EtOAc (3 x
50 mu), mpomeiBamu paccosnioMm (50 mut), cymman Hag NapSO, ¥ KOHLUEHTPUPOBAIH B BaKyyMe.
HeounimeHHbIH NPOAYKT OYHMINAIN HA CHJIMKATeJIeBOH KOJOHKE, KOTOPYIO SJIFOUPOBAIUA CMECHEO
0-25% sTHaLeTaTa/TeKCaHBL, C IIOIyYeHHeM LeJIeBOro IpoayKTa B Bie Macia (0,86 r,85%). 'H
SIMP (400 MI';, XJIOPODOPM-d) & 4.21 (q, J=7.1 I'u, 2H), 3.99-3.91 (m, 4H), 3.65 (d, J=6.5
I'u, 2H), 2.19-2.11 (m, 2H), 1.68 (dd, J=6.8, 5.5 I'u, 4H), 1.63-1.57 (m, 2H), 1.29 (t, J/=7.0 I'y,
3H).

IMpomexxyrounoe coenunenne 4. Ilonydenme 3Tun-8-((6eHsomnokcu)merun)-1,4-

nuokcacnupo[4.5 ] nekan-8-kapOokcunara
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B pactBop sTHn-8-(runpoxcumerun)-1,4-nuokcacnupol4.5]nexkan-8-kapookcunara (3,0
r, 12,3 mmonb) B nupugune (60 mm) nobasmstiu DMAP (0,3 r, 2,5 mmonb). OTy cmech
HarpeBamu 10 S50°C wu pmobGaensuiu anrmapup OensoiiHow kuciotel (3,1 1, 13,5 mwmorb).
Peakunonnyro cmech nepememmBanu npu S5S0°C B TeueHue 3 4. PeakIMOHHYIO cMechb
KOHLIeHTpUpoBau B Bakyyme. Ocratok pacteopsiin B EtOAc (50 mut), mpombIBain paccojiom
(50 ™), cymmnm Hax Na,SOs W KOHUEHTPHPOBAIM B Bakyyme. HeodMIeHHBIH HpPORYKT
OUYHIIAJIA HA CUJTMKATeJIEBOM KOJIOHKE, KOTOPYIO AmoupoBaiu cMecbio 0-20% rekcana/EtOAc, ¢
MOJIy4eHHeM LEJIeBOr0 mpoaykTa B BHae Macia (4,3 r, 100%). 'H SMP (400 M,
XJIOPO®OPM-d) & 8.01 (dd, /=8.4, 1.4 I', 2H), 7.60-7.54 (m, 1H), 7.47-7.40 (m, 2H), 4.35 (s,
2H), 4.20 (q, J=7.2 'y, 2H), 3.99-3.92 (m, 4H), 2.36-2.23 (m, 2H), 1.76-1.63 (m, 6H), 1.24 (4,
J=72Twu, 3H).

IIpomexxyTouHoe COeITMHEHUE 5. [Monyuenne (1-(3ToxcukapboHwmT)-4-

OKCOLIUKJIOT€KCHIT ) METHIIOCH30aTa

(o]
\/Ow; ;/o\ e ::
(o] (o]
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PactBop  stun-8-((6enzomnokcu)mernn)-1,4-nuokcacnupol4.5]nekan-8-kapbokcunara
(4,3 1, 12,4 mmounb) B anterone (120 mi) u 0,5 1. HCI (24,8 My, 12,4 MMoITb) iepeMernnBaiy mpu
50°C B TeueHne HOUHN. PeakinOHHYIO CMeCh HEWTPAIN30BAIN HACBILIEHHBIM BOAHBIM PaCTBOPOM
Na,CO; n yacTUYHO KOHLIEHTPHPOBAJIN B BaKyyMe JJisl yaaneHus aueroHa. Ocratok paz0aBisiin
H,0 (50 mun) u skcrparupoBamun EtOAc (3 x 100 mi). OObenuHeHHbIE OpPraHUYECKHe CJIOH
npombiBaid  paccosioM (50 wmut), cymmnu Hag NaSOs, ¥ KOHLEHTPUPOBAIM B BaKyyMe.
HeounimeHHbIH NPOAYKT OYHMINAIN HA CHIIMKATeJIeBOH KOJOHKE, KOTOPYIO SJIFOUPOBAIN CMECHEO
0-30% rexcan/EtOAc, ¢ mojydeHHeM LeIeBOoro mpoAykKTa B Buae Macia (3,8 r, 100%). 'H SIMP
(400 MI'u, XJIOPO®OPM-d) 6 8.01 (d, J=7.6 I'u, 2H), 7.62-7.55 (m, 1H), 7.49-7.42 (m, 2H),
445 (s, 2H), 4.28 (q, J=7.1 T'u, 2H), 2.61-2.48 (m, 4H), 2.47-2.37 (m, 2H), 1.91-1.79 (m, 2H),
1.28 (t, /=7.1 Ty, 3H).

ITpomexxyTouHOe COeTMHEHUE 6. [Monyuenne (1-(3ToxcukapboHmIT)-4-

(((rpudropmeTmin)Ccynb(pOHIIT )OKCH ))LIUKIIOTeKC-3 -eH- | -ui)MeTrIOeH30aTa
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PactBop (1-(3TOKCHKapOOHIIT)-4-0KCOLMKIIOTekcHI)MeTuoen3oara (3,8 r, 12,4 mmorb)
u 1,1,1-rpudrop-N-pennn-N-((tpudpropmernn)cynbdhornn)merancynbponamuna (4,95 r, 13,8
mmosib) B THF (120 mut) oxnasknanu no -78°C. B stot pactsop nobasnsiiu KHMDS (1M B THF)
(16,4 mn, 16,4 mmonsb). Ilony4yennblii pactBop mnepememuBanu npu -78°C B TeueHue 2 .
PeakunoHHYI0O CMeCh TacHJIM HAcChIEHHBIM BOAHBIM pactBopom NHyCl (50 ™) wu
skcrparupoBasii EtOAc (3 x 100 mu). OObenuHEHHbIE OPTaHUYECKHE CJIOM MPOMBIBAJIU
paccomom (50 mur), cymmmum Han Na,SO; M KOHLEHTPUPOBAIM B Bakyyme. HeouuimeHHbIH
MPOAYKT OYHIIAIM Ha CHUJIMKArejIeBON KOJIOHKE, KOTOpPYK »3ioupoBaiu cMmecbio 0-20%
STHJIALIETAaTa/TeKCAHBI, C TIOJYYEeHUEM LiesieBoro npoaykra (3,8 r, 69%) B Bune macrna. 'H AMP
(400 MI'u, XJIOPO®OPM-d) 6 8.00 (dd, /=8.4, 1.1 I'y, 2H), 7.62-7.56 (m, 1H), 7.49-7.44 (m,
2H), 5.80 (td, /=3.2, 1.6 'y, 1H), 4.46-4.40 (m, 2H), 4.21 (qd, J=7.1, 2.1 'y, 2H), 2.93-2.83 (m,
1H), 2.59-2.27 (m, 4H), 1.99-1.90 (m, 1H), 1.25 (t, /=7.2 'y, 3H).

IIpomexxyrounoe coenuHenne 7. (1-(JroxcukapOonmn)-4-(4,4,5,5-rerpamermn-1,3,2-

IroKcaboponaH-2-1i1)IUKIIOTeKC-3-eH- 1 -mn)MeTniaoeH3oar
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Cwmech  (1-(3Toxcukapbonmn)-4-(((TpudropmeT)Cynb(HOHII)OKCH )IIUKIIOTEKC-3-eH- 1 -
wi)Merunoensoara (3,8 r, 8,7 mmonb), Ouc(nmunakonaro)nudopa (2,4 r, 9,5 mMmonsb), anerara
kanus (2,6 r, 26,0 mmons) u aanykra PdCly(dppf)-CH,Cl, (0,2 r, 0,260 mmonb) B 1,4-muokcane
(80 mu) oxnaxnmanu no -78°C. BBINONHAIM TPHU LMKJIA BAKyYMHUPOBAHUS KOJOBI M MPOAYBKH
azoroM. Cmecp nepememmBanu npu 70°C B Tedenue 3 4. Cmech pasdasisuu Bogoi (50 mn) u
sKcTparuposaiy sTunaneratoM (3 x 100 mur). O0beTUHEHHBIE OPTAHUYECKHE CIIOU TPOMBIBAIIH
paccomom (50 mu), cymmmum Hax Na,SO; ¥ KOHLEHTPUPOBAIM B Bakyyme. HeounimeHHbIH
MPOAYKT OYHIIAIM Ha CHJIMKareJleBON KOJIOHKE, KOTOPYH 3JroupoBain cMecbo 0-20%
STHIIALIETAaTa/TeKCAHBI, C TIOJYYeHUEM LiesieBoro npoaykra (5,8 r, 67%) B Buae macrna. 'H AMP
(400 MI'u, XJIOPO®OPM-d) 6 8.00 (dd, /=8.4, 1.4 I'y, 2H), 7.59-7.54 (m, 1H), 7.46-7.41 (m,
2H), 6.54 (dt, J/=3.6, 1.9 I'u, 1H), 4.44 (d, /=10.8 I'u, 1H), 4.39 (d, J=10.8 I'y, 2H), 4.17 (q,
J=72Tu, 2H), 2.77-2.68 (m, 1H), 2.29-2.20 (m, 3H), 2.05-1.97 (m, 1H), 1.92-1.83 (m, 1H), 1.27
(s, 12H), 1.22 (t, J=7.2 'y, 3H).

ITpomexyrounsie coenunenus 8 u 9. Xupanbruoe pazaenenue (S)-(1-(3TokcukapboHwm)-
4-(4,4,5,5-rerpamerui-1,3,2-nuokcaboponaH-2-1i ) HUKJIOTeKC-3-eH- | -in)Metunoensoara u (R)-
(1-(a3TokcukapOonmn)-4-(4,4,5,5-rerpamerni-1,3,2-nruokcadoponaH-2-1i1 ) IUKJIOTeKC-3-eH- 1 -

WI)METUIOEH30aTa
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Panemuueckyro  cMechb  pasmeNssid  METOAOM  CBEPXKPUTHYECKOHW  (PIrOMmHOM
xpomarorpadpun (CPX) ¢ nonydenuem (S)-(1-(3Toxcukapbonmn)-4-(4,4,5,5-rerpamermin-1,3,2-
nuokcadopoan-2-win)uukiorekc-3-en-1-un)merundensoara u  (R)-(1-(3TokcukapOonm)-4-
(4,4,5,5-rerpamermi-1,3,2-nrokcaboponiaH-2- 1) IUKIOTeKC-3-eH- | -um)MeTnundeH3oaTa.

DkcnepuMeHTanbHbIe ToApoOHOCTH nposeaeHus CPX:
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Kononka: ChiralCel OJ-H, 30 x 250 mm, 5 MkM

ITonBuxHas daza: 5% MeOH/95% CO,

Hasnenue: 100 6ap (10000 kIIa)

Temmnepartypa: 40°C

CkopocTb oTOKA! 70 mu/mMuH

Yo 225 HM

Unxexuuys: 0,50 mi (~100 mr/mn B cmecu IPA:ACN:MeOH
2:2:1)

Coop dpaxrwmii: Hakion u yposens (w/ 6 mu/mun MeOH noanuTka):
Oxkno Iluka 1: 3,00°-4,50°
Oxkno Iluka 2: 3,80°-7,00°

ITpomexxyrounoe coenuuenue 10. ITomyuenue >Tri-8-(((MeTUICY TP OHIIT)OKCH )METHIT)-

1,4-nmuokcacrpo[4.5|nexaH-8-kapbokcunara

o__0
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B BbiCylIeHHbI B Bakyyme OSTHI-8-(ruppokcumernin)-1,4-nuokcacnupo[4.5]nexkan-8-
kapOokcunar (280 wmr, 1,146 mmonp) B DCM (2 M) noGasnsin N,N-AuHU300pONMI3THIAMUH
(0,299 wmn, 1,719 mmonb) B armochepe azora. IIpo3payHbiii pacTBOP OXJaKIAIH B JIEASTHOM
OaHe, TMOKa OH HE CTaJl XOJOAHBIM. B Hero mo kammsiM n00aBIsId  Hepa3OaBIEHHBIN
metaHcyabonmxaopua (0,106 mu, 1,375 MMOb), U MONyYEHHBIH PACTBOP MEPEMEIINBAIN B
JensTHON OaHe W OCTaBJISUTM HarpeBaThCs A0 K.T. B TeUEHHE HOUM. HeOUnIeHHYI0 peakIMOHHYIO
CMECh OYHINAJIM HAa CUJUKarejJeBON KOJIOHKE, KOTOPYK sioupoBain cmecbio  50%
STHIIALETATa/TeKCaHbI, C TOIYUYeHHeM IeIeBoro mpoaykra (304 mr, 82%). 'H SIMP (400 MIn,
XJIOPO®OPM-d) 6 4.26-4.17 (m, 4H), 3.97-3.93 (m, 4H), 3.00 (s, 3H), 2.24-2.15 (m, 2H),
1.73-1.61 (m, 6H), 1.29 (t, J/=7.2 T'y, 3H).

Obmass  merommka  A:  Ilomyuenme  C-3  mpoOM3BOAHBIX  (-3aMEIEHHOHN

IUKJIOTEKCEHKaPOOHOBOH KUCIIOTHI
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Cramus 1-A: B pactBop »THi-8-(ruapokcumerin)-1,4-nuokcacnupo[4.5]nexan-8-
kapOokcunara (mpomekyrounoe coenuHenne 3) (1 skB.), pearenta Ar-OH (1 »kB) wu
tpupenunpochuna (1,2 sxB.) B THF mno xammsm npobasisiu  muusonponwiguases-1,2-
mukapbokcmnart (1,2 5kB.) B atmocepe azota. [loaydeHHbIH pacTBOp MEePeMELIHBAIN NPH K.T. B
teyenne | 4, 3arem npu S50°C B TeueHue 3 cyTOk. PeakIMOHHYIO CMechb pa30aBisuu
HachieHHbM pactBopoM NH,Cl, skcrparuposanu EtOAc, mpombiBaiiu paccosioM, CYIIUITH HAM
Na,SO, u koHUEeHTpUpOBaTH B BakyyMe. HeoUnIeHHbII MPOAYKT OYUINAIN HA CHIIMKAreJIeBOn
KOJIOHKE, KOTOPYIO JJFOMPOBAIM CMECBI0 3THUJIALIETAT/TEKCaHbl, C TMOJYYEHHEM LEJIEBOTO
NPOAYKTA.

Cragus 1-B: Cwmech s>TI-8-(((Meruncynbdonmn)okcn)MeTnn)- 1,4-
nrokcacnnpo(4.5]nexan-8-kapbokcunara (1 skB.), kapbonara uesus (2,15 sks.) u Ar-OH (3,5
9KB.) B auneroHuTpuie nepememusanu npu 85°C B teuenue 48 uvacos. Heoprannueckue comu
ynams GUIbTPOBAHHEM, U (HIIBTPAT MPOMBIBAIN BOAOH M SKCTPArHPOBAIHN STUIIALIETATOM.
OObennHeHHYI0 OpraHu4YecKyro (asy KOHLEHTPUPOBAIM B BakyyMe. HeounineHHbIH NMpORYKT
OUMINAIN Ha CUJIMKAreJeBOH KOJIOHKE, KOTOPYIO AJIIOMPOBAJIM CMECHIO 3THUJIALETaT/TeKCaHbl, C

IMOJIYYC€HUEM LEJICBOr0 MPOAYKTA.

Cranus 2: [Tony4yeHue keToHa

PactBop nmponykTta co craauu 1 (1 3xB.) u 0,5 H. HCI (1 3kB.) B anieToHe nepeMermBaim
npu 50°C B Teuenue 1-2 cyTok. PeakiMOHHYI0 cMech HEWTpaln30Bali HACHIIEHHBIM BOJHBIM
pactBopoM Na,COs3 1 4aCTUYHO KOHLIEHTPUPOBAJIM B BakyyMe s yaajeHus aneroHa. OcraTok
pazbassin H,O, skcrparupoBamn EtOAc, mpombiBamu paccojioMm, cymrmi Hang Na,SO; u
KOHLIEHTpUpPOBaiu B BakyyMme. HeouMineHHbINH NMPOAYKT OYMINAIN HA CHJIMKArejaeBOW KOJIOHKE,
KOTOPYIO 3JTFOMPOBAIIM CMECBIO 3TUJIALIETAT/TEKCAHbI, C IOJYYEHHUEM LIEJIEBOrO KETOHA.

Cranus 3: Ilony4yenue Tpuduara
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B pactBop xkeroma co cramum 2 (1 »kxB) u 1,1,1-tpudrop-N-pennn-N-
((tpudpropmerwn )cynbdponun)-merancyiabponamuna (1,1 sxks.) 8 THF npu -78°C nobasisiiu
KHMDS (1 M B THF) (1,3 3kB.). [Tony4eHHBIIT 3KeNITO-OPaHKEBbIH PaCTBOP MEPEMEINIUBAIN MTPU
-78°C B TeueHue 2 4. PeaklIMOHHYIO CMeCh racHJIM HACBIIEHHBIM BOIHBIM pacTBopoM NH4CI.
Cmecy oskctparmpoBanun  EtOAc, mnpomeBanmm pacconom, cymmwm  Haa NaySOs wu
KOHLIEHTPUPOBAJIM B BakyyMe. HeouHIeHHbII NPOAYKT OUMINAIN HA CHUJIMKAreJIeBOH KOJIOHKE,
KOTOPYIO 3JTFOMPOBAIN CMECBHIO 3TUJIALIETAT/TEKCAHbI, C IOJYYEHHUEM LIEJIEBOro TpudIiaTa.

Cranus 4: [Tonyyenune 6opoHara

o ol
5|
o o\

Ar

B cocyne mmst pabotrel mox naBieHueM cmech Tpudiara co cramguu 3 (1 3kB.),
ouc(muuakonaro)aubdopa (1,1 sxB.), KOAc (2,5 skB.) u annykra PdCly(dppf)-CH,Cl; (0,03 3kB.)
B 1,4-nuokcaHe mpoAyBalu a30TOM, COCYJ IepMETHUYHO 3aKkpbiBaiu U Harpesanu npu 70°C B
teuenne 2 4. Cwmech pazbabmsin Bomod U skcTparupoBaiun EtOAc. OObenuHeHHbIE
OpPraHUYECKHE CJIOM TMPOMBIBAIU paccojoM, cyumnu Hax Nap,SOs M KOHLEHTPHpPOBAIH B
BakyyMme. HeouuIeHHbIi MpOAyKT OUUIIAIN HA CUJIMKAreJIeBOH KOJIOHKE, KOTOPYIO 3IIOUPOBAIIH
CMECHIO 3THJIALETAT/TEKCAHBI, C TIOJyYEHUEM LieJIeBOro OOpoHaTa.

Cragus 5: Tlonyuenune C-3 cnoskHOro 3dupa o-3aMelieHHONW IUKJIOreKCEHKapOOHOBOM

KHCJIOTHI

Cwmecp C3-tpudnara (1 3kB.), boponara co cranuu 4 (1 3kB.), Na,CO3; H,O (3 3xB.) u
Pd(PhsP), (0,06 skB.) B cmecu mmokcana u H,O (4:1) mpoaysaaum a30TOM, repMETUYHO
3akpbiBanu U HarpesBanu npu 70°C B TeueHue 2 4. PeaklIMOHHYIO CME€Ch KOHLIEHTPUPOBAIU B

BakyyMe, u ocrtatok pacnpenensiim mexay EtOAc um HyO. OtaeneHHbli BOAHBIN CIIOH
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skcrparuposann EtOAc. OObenquHEeHHbIE OpraHUYECKUe CIIOM MPOMBIBATIM PACCOJIOM, CYIIMIIH
Hax NaSO; u KoHUeHTpupoBanu B BakyyMme. HeouuIineHHBII NPOAYKT OuUMLIANIA Ha
CUJIMKArejaeBoOll KOJIOHKE, KOTOPYIO 3JIIOMPOBAIU CMECHIO 3TUIJIALIETAT/TEKCAHBI, C MOJNy4eHHEM
1e7IeBOT0 CIIOKHOTO 3¢upa C-3 o-3aMeIeHHON IUKIOreKCeHKapOOHOBON KHCIIOTHL

Cranus 6: ITonyueHne kapOOHOBOH KHUCIIOTBI

PactBop cioxHoro agupa co craguu 5 B 1,4-guokcane, MeOH u 1 . NaOH (2:1:1)
nepememuBanu npu 60-70°C B TeueHue 1-2 4. PeakIIMOHHYIO CMeCh OUYHMINAIH OOpaIleHHO-
¢azooii npenaparusHOit BOXKX ¢ monydyeHneM KOHEUHOTO MPOAYKTA.

ITpumep 1

ITonyuenue 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-

9-mn)-1-((MUpUIKUH-2-HUIOKCH )METHUIT ) IUKJIOTEKC-3-€H- 1 -kapOOHOBON KUCIIOTBI

)

“.

_/\ //O
o

Craagus 1. ITonyuenue 5TU-8-((MUpUANH-2-UIOKCH )MeTHN)- 1,4~

nuokcacnupo[4.5 ] nekan-8-kapOokcunara
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VYkazaHHOE B 3arojIoBKe CO€AMHEHHUE ObLIO MOJyueHO ¢ BhIXOAOM 83% B BUAE Macia B
COOTBETCTBHH C METOAMKOM, orrcanHoi B OOIeli MmeToarke A, craaus 1-A, ¢ HCIOJb30BaHUEM
MUpUIMH-2-0Ma B KadecTse pearenta. 'H SAMP (500 MI'y, XJIOPOD®OPM-d) § 8.14 (ddd, J=5.0,
2.0,0.8 I'y, 1H), 7.59-7.53 (m, 1H), 6.87 (ddd, J/=7.1, 5.1, 0.9 I', 1H), 6.73 (dt, /=8.4, 0.8 I'Ly,
1H), 438 (s, 2H), 4.17 (q, J=7.2 T'y, 2H), 4.01-3.93 (m, 4H), 2.35-2.24 (m, 2H), 1.79-1.67 (m,
6H), 1.23 (t, /=7.1 T, 3H). XKX/MC m/z 322,10 (M+H)", 1,93 mun (Meron XKX/MC 1).

Cramus 2. Ilonmywyenue 3THI-4-0KCO-1-((TMPUANH-2-MIIOKCH)METHI ) IUKJIOTEKCaH- 1 -

KapOokcuara

Vka3aHHOE B 3arojiOBKe COeMHEeHHe ObLIO MOJYy4YeHO ¢ BbIXxoaoM 99% B Buzae macia B
COOTBETCTBUH C METONUKOM, onucaHHOM B OOmeii Meroauke A, cragus 2, ¢ HUCIOJb30BAHUEM
5>THI-8-((MupuAnH-2-unoKcH )MeTHN )- 1, 4-nuokcacnupo[4. 5| nekan-8-kapOokcuiara B Ka4yecTBe
pearenra. 'H SIMP (400 MI't, XJIOPO®OPM-d) § 8.14 (ddd, J=5.1, 1.9, 0.8 T';, 1H), 7.61-7.55
(m, 1H), 6.90 (ddd, J=7.1, 5.1, 0.9 T'u, 1H), 6.74 (dt, /=8.3, 0.8 T'u, 1H), 4.45 (s, 2H), 4.24 (q,
J=7.0 I'u, 2H), 2.59-2.48 (m, 4H), 2.46-2.37 (m, 2H), 1.94-1.83 (m, 2H), 1.26 (t, J/=7.2 I'u, 3H).
XX/MC m/z 278,05 (M+H)", 1,74 mun (Meroxn XXX/MC 1).

Cramus 3. Tlomyuenume sTuu-1-((mupuanH-2-unokcu)meTin)-4-(((tpudropmern)-

CyIb(OHIT JOKCH )LIUKJIOTeKC-3-eH- | -kapOokcuiaTa



65

VYka3aHHOEe B 3aroJioBKe COeAMHEeHHe ObUIo mojiyueHo ¢ BbixoaoM 110% (comepskaruee
PhNHTYf) B Buzme macia B COOTBETCTBUU C METOAMKOH, omucanHOW B OOmed merommke A,
cragust 3, C MHCIOJB30BAHUEM 3THUI-4-0KCO-1-((MUPpUINH-2-UIOKCH)METUIT ) IUKIIOTeKCaH- 1 -
kapGoKcHIaTa B kauectse pearenta. 'H SAMP (400 MI'u, XJJOPO®OPM-d) § 8.14 (ddd, J=5.0,
2.0, 0.8 I'y, 1H), 7.62-7.55 (m, 1H), 6.90 (ddd, J=7.1, 5.1, 0.9 I', 1H), 6.73 (dt, J=8.3, 0.8 I'y,
1H), 5.80-5.76 (m 1H), 4.45 (d, J=10.3 I'u, 1H), 4.39 (d, J=10.3 I'y, 1H), 4.18 (qd, J=7.1, 1.3
', 2H), 2.88-2.80 (m, 1H), 2.56-2.25 (m, 4H), 2.02-1.93 (m, 1H), 1.22 (t, J=7.2 I'y, 3H). “F
SAMP (376MTI'n, XJIOPO®OPM-d) & -73.87 (s, 3F). /KX/MC m/z 410,00 (M+H)", 224 mun
(Meron XKX/MC 1).

Cramuss 4. Tlonmywenme stui-l1-((mupunuH-2-unokcu)mernin)-4-(4,4,5,5-terpamer-

2 T3V

1,3,2-nuokcaboponan-2-mi)IUKIOreKc-3-eH- | -kapOokcunarta
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VYka3zaHHOE B 3aroJIoBKe COe€AMHEHHUE ObLIO MOJIyYeHO ¢ BBIXOAOM 75% B BUAe Macnia B
COOTBETCTBUHM C METOOUKOM, onucaHHol B OOmel metomuke A, cramusi 4, ¢ MCIOJb30BAHHUEM
oTi- 1 -((mupuanH-2-unokcu )MeTiin )-4-(((TprudpTopMeTHiT)CyIbh OHUIT )OKCH )IUKIIOTeKC-3-eH- 1 -
kapBoKcHIaTa B kauectse pearenta. 'H SAMP (400 MI'u, XJJOPO®OPM-d) § 8.13 (ddd, J=5.0,
2.0, 0.8 I'y, 1H), 7.58-7.51 (m, 1H), 6.86 (ddd, J=7.0, 5.1, 0.9 I';, 1H), 6.71 (dt, J/=8.4, 0.8 I'y,
1H), 6.57-6.53 (m, 1H), 4.42 (d, J/=10.0 T'u, 1H), 4.33 (d, /=10.0 I'u, 1H), 4.14 (qd, J=6.7, 1.4
I'n, 2H), 2.73 (dq, J=18.8,2.8 T'uy, 1H), 2.31-2.18 (m, 3H), 2.03-1.95 (m, 1H), 1.91-1.83 (m, 1H),
1.27 (s, 6H), 1.26 (s, 6H), 1.19 (t, J=7.0 T, 3H). JKX/MC m/z 388,20 (M+H)", 2,22 mun (MeTox
KX/MC 1).

Cramust 5. Tlomyuenme stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nnoxcrunoTnoMOp(OIUHO)ITHIT)aMUHO)-5a,5b, 8,8, 1 1 a-nerramerwn-1-(mporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral aJxpusen-

9-m)-1-((MIpUaUH-2-MUIIOKCH )METHI ) IUKJIOTEKC-3-eH- | -kapOokcuara
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VYkazaHHOE B 3aroJIOBKE COeIMHEHHE ObUIO MOMYYEeHO ¢ BhIXOAOM 71% B BHIE TBEpAOTO
BEI[ECTBA B COOTBETCTBHUU C METOAMKOM, omucaHHOW B OOmeili mMeromuke A, craaus S5, ¢
HCIOJIb30BAaHUEM stun-1-((mupuans-2-unokcu )metmn)-4-(4,4,5,5-rerpamernn-1,3,2-
JIMOKCABOPOIaH-2-HIT)IUKIIOTeKC-3-eH- 1 -kapGokcmata B KadectBe pearenta. 'H SIMP (400
MI'u, XJIOPO®OPM-d) & 8.13 (dd, J=5.1, 1.4 I', 1H), 7.55 (ddd, J=8.6, 7.0, 2.0 'y, 1H), 6.85
(ddd, J=7.0, 53, 0.8 I', 1H), 6.72 (d, /=8.3 I'y, 1H), 5.35 (br. s, 1H), 5.18 (d, J=5.5 I'y, 1H),
471 (s, 1H), 4.59 (s, 1H), 4.47-4.37 (m, 2H), 4.14 ((qd, J=6.7, 1.4 I', 2H), 3.12-2.99 (m, 8H),
2.73-2.39 (m, 6H), 2.23-0.84 (m, 27H), 1.69 (s, 3H), 1.20 (t, /=7.2 I'u, 3H), 1.05 (s, 3H), 0.96-
0.90 (m, 9H), 0.89 (s, 3H). XKX/MC m/z 830,00 (M+H)", 3,74 mun (Merox XKX/MC 2).

Cranus 6. 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIMHO )3 THIT)aMHHO)-52,5b,8,8, 1 1 a-nenTamerun-1-(npon- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-un)-1-((MUpUIKUH-2-HITOKCH )METHJI ) IMKJIOTEKC-3-eH- | -kapOOHOBast KUCIOTa OblIa TMOJIyYeHa C
BBIXOZIOM 32% B BHUJI€ TBEPIOTO BEIIECTBA B COOTBETCTBUH C METOIUKOM, onmucanHoi B OO0mmei
c UCIIOJIb30BAHUEM STUN-4-

MeTOnoHuKe A cTamust 6

2

((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1, 1-nuokcnnoTHOMOP(OITUHO ) THII )-

2

aMHHO)-5a,5b,8,8,11a-nenramer-1-(nporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-uknonenral a|xpusen-
9-111)-1-((TMP U HH-2-MITOKCH ) METIT ) LIHKJIOTeKC-3-eH- 1 -kapGoKenIaTa B kauecTse pearenta. 'H
SAMP (400 MI'u, XJIOPO®OPM-d) 6 8.14 (d, /=3.8 I'u, 1H), 7.59-7.52 (m, 1H), 6.89-6.84 (m,
1H), 6.73 (d, /=8.3 'y, 1H), 5.35 (br. s, 1H), 5.21-5.16 (m, 1H), 4.71 (s, 1H), 4.60 (s, 1H), 4.50-
438 (m, 2H), 3.14-2.99 (m, 8H), 2.86-2.57 (m, 6H), 2.29-0.89 (m, 27H), 1.68 (s, 3H), 1.10 (s,
3H), 0.98 (s, 3H), 0.97-0.91 (m, 6H), 0.85 (s, 3H). KX/MC m/z 802,50 (M+H)", 3,56 mun
(Meron XKX/MC 2).

ITpumep 2
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ITonyuyenue 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUAOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramerun-1-(rpon-1-ex-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpuszen-
9-mm)-1-(((1-meTun-3-¢pennn- 1 H-nupa3osn-5-uin)oKCH ) METHIT ) IUKJIOTeKC-3 -eH- | -kapOOHOBOM

KHCJIOTBI

S

Cranus 1. Ilonyuenue stun-8-(((1-merun-3-¢pennn-1H-nmupazon-5-mn)okcn)mernn)-1,4-

nuokcacupo[4.5 ] nekan-8-kapOokcunara
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VYka3zaHHOE B 3aroJIoBKe COCAMHEHHUE ObLIO MOJyYeHO ¢ BhIXOAOM 99% B BUAe Macia B
COOTBETCTBHH C METOAMKOM, onrcanHou B OOIeli MmeToauke A, craaus 1-A, ¢ HCIOJb30BaHUEM
1-mernn-3-penmn-1H-mupason-5-oma B KkauectBe pearenta. 'H SIMP (500 MI,
XJIOPO®OPM-d) & 7.78-7.70 (m, 2H), 7.39 (t, /=7.6 I'u, 2H), 7.32-7.28 (m, 1H), 5.83 (s, 1H),
421 (q, J/=7.1 I'y, 2H), 4.12 (s, 2H), 4.01-3.94 (m, 4H), 3.67 (s, 3H), 2.37-2.26 (m, 2H), 1.80-
1.65 (m, 6H), 1.31-1.26 (m, 3H). XKX/MC m/z 401,10 (M+H)", 2,17 mun (Metox XKX/MC 1).

Cramuss 2. Ilonyuenme stui-1-(((1-merun-3-dennin-1H-nmupazon-S-mn)okcu)mernin)-4-

OKCOLIMKJIOTeKCaH- 1 -kapOokcuiaTa
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VYka3zaHHOE B 3arojIoBKe CO€AMHEHHE ObLIO MONyYeHO ¢ BhIXxoaoM 81% B Buae Macnia B
COOTBETCTBHH C METOIUKOM, onucanHoil B OOmel MeTomuke A, ctaaus 2, ¢ MCIOJb30BAHHEM
stun-8-(((1-merun-3-penun- 1 H-nupazon-S-un)okcu)metin)- 1 ,4-quokcacnupo[4. 5| nexan-8-
kapbokcumata B kauecTse pearenta. 'H SAMP (400 MI't, XJIOPO®OPM-d) § 7.75-7.71 (m,
2H), 7.42-7.35 (m, 2H), 7.32-7.27 (m, 1H), 5.84 (s, 1H), 4.28 (q, J=7.0 'y, 2H), 4.19 (s, 2H),
3.68 (s, 3H), 2.63-2.51 (m, 4H), 2.48-2.39 (m, 2H), 1.92-1.81 (m, 2H), 1.30 (t, /=7.2 'y, 3H).
XKX/MC m/z 357,15 (M+H)", 1,99 mun (Meroxn XXX/MC 1).

Cramuss 3. Ilonyuenme stmi-1-(((1-mermn-3-denni-1H-mupazon-S-mn)okcu)mernin)-4-

(((rpudropmeTmn)cyab(POHIIT )OKCH ))LIUKIIOTeKC-3 -eH- | -kapOokcniara
F F
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VYka3zaHHOE B 3arojIoBKe CO€AMHEHHUE ObLIO MOJyYeHO ¢ BhIXOAOM 68% B BUAE Macia B
COOTBETCTBHH C METOMUKOM, onucanHoii B OOmel MeTomuke A, cramus 3, ¢ MCIOJb30BaHHEM
stii-1-(((1-metmn-3-¢pennn- 1 H-rpa3on-5-wm)okcu ) Me T )-4-0KCOLMKJIOreKcaH- 1 -
kapbokcuaata B kauecTse pearenta. 'H SAMP (400 MI't, XJIOPO®OPM-d) § 7.75-7.71 (m,
2H), 7.41-7.35 (m, 2H), 7.32-7.29 (m, 1H), 5.84 (s, 1H), 5.83-5.79 (m, 1H), 4.25-4.10 (m, 4H),
3.67 (s, 3H), 2.92-2.82 (m, 1H), 2.59-2.25 (m, 4H), 2.00 (ddd, J=13.7, 7.8, 6.4 I', 1H), 1.27 (4,
J=12 Tn, 3H). F IMP (376MI', XJIOPO®OPM-d) & -73.83 (s, 3F). KX/MC m/z 489,20
(M+H)", 2,30 mun (Meron XXX/MC 1).

Cramuss 4. Ilonyuenme sTui-1-(((1-mermn-3-dennn-1H-nmupazon-S-mn)okcu)mernin)-4-

(4,4,5,5-Terpamerni-1,3,2-nnokcaboponan-2-ni)UKJIOreKkc-3-eH- 1 -kapOokcnara

R



VkazaHHOE B 3arojioBKE COEAMHEHHEe OBbUIO MOJNy4eHO ¢ BbIXogoM 68% B BuUze
BOCKOOOPA3HOIO BEINECTBA B COOTBETCTBUHU C METOAMKOH, ommcaHHOW B OOIiei meTomuke A,
cranus 4, ¢ ucnojb3oBaHueMm 3THI-1-(((1-meTun-3-penmn-1H-nupazon-5-un)okcu)metn)-4-
(((rpudropMeTrT)Cy M5 OHII )OKCH)LHKIOreKe-3-eH- | -kapBoKcHmaTa B KauecTBe pearenta. 'H
SAMP (400 MI'u, XJIOPO®OPM-d) 6 7.75-7.71 (m, 2H), 7.41-7.34 (m, 2H), 7.31-7.28 (m, J=7.5
I'n, 1H), 6.57-6.53 (m, 1H), 5.83 (s, 1H), 4.23-4.11 (m, 4H), 3.65 (s, 3H), 2.76-2.67 (m, 1H),
2.32-2.12 (m, 3H), 2.03-1.86 (m, 2H), 1.27 (s, 12H), 1.23 (t, /=7.0 I'u 3H). XX/MC m/z 467,30
(M+H)", 3,58 mun (Meron XXX/MC 2).

Cragust 5. Tlomyuenme stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nnoxcunoTnoMoponnHO)3THI)aMUHO)-5a,5b, 8,8, 1 1a-nerramerw-1-(nporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-un)-1-(((1-metun-3-pennn- 1 H-nupas3on-5-1i)okcH ) METHI ) LINKJIOTeKC-3-eH- 1 -kapOoKcHiaTa

0

VYka3zaHHOE B 3arojIOBKE COeMHEHHe OBUIO MOMYYEHO ¢ BBIXOAOM 59% B BHIE TBEPAOTO
BEI[ECTBA B COOTBETCTBUU C METOAMKOM, omumcaHHOW B OOmeli mMeromuke A, cramgust S5, C
UCIOJIb30BAaHUEM stun-1-(((1-mernn-3-¢pennn-1H-nmupazon-5-mn)okecn)mernn)-4-(4,4,5,5-
TeTpameTu- 1,3,2-nnokcaboponaH-2-ui)UKIIOreKe-3-eH- 1 -kapOokcniaTa B KaueCTBE peareHra.
'H SIMP (400 MI', XJIOPO®OPM-d) & 7.74-7.70 (m, 2H), 7.40-7.33 (m, 2H), 7.31-7.25 (m,
1H), 5.83 (s, 1H), 5.36 (br. s., 1H), 5.19 (d, /=4.8 'y, 1H), 4.71 (d, J/=2.0 T'y, 1H), 4.59 (s, 1H),
4.24-4.15 (m, 4H), 3.65 (s, 3H), 3.10-2.98 (m, 8H), 2.74-2.43 (m, 6H), 2.32-1.02 (m, 27H), 1.68
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(s, 3H), 1.26 (t, J/=7.0 'y, 3H), 1.06 (s, 3H), 0.97-0.91 (m, 9H), 0.86 (s, 3H). )KX/MC m/z 909,60
(M+H)", 3,89 mun (Meron XXX/MC 2).

Cranus 6. 4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIMHO )3 THIT)aMHHO)-52a,5b,8,8, 1 1 a-nenTameru-1-(npon- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-un)-1-(((1-metun-3-pennn- 1 H-mupa3on-5-1i1)OKCH )MEeTHIT ) LIUKJIOTeKC-3-eH- | -kapOoHOBast
KUCIOTa Oblla TOJy4eHa ¢ BbIxonoM 81% B BHIEe TBEPAOrO BEINECTBA B COOTBETCTBUU C
METOAMKOM, omucanHou B OOmeir Meroguke A, cragust 6, C HCIOJIL30BAaHUEM HTUI-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IHOKCHUIOTHOMOPQOJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearameTm-1-(ipon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(((1-metun-3-pennn-1 H-mupa3on-5-1i1)OKCH ) METHI ) LINKIIOTeKC-3-eH- | -kapOokchiaTa B
kauecTse pearenta. 'H SIMP (400 MI'y, METAHOJI-d,) § 7.73-7.68 (m, 2H), 7.40-7.34 (m,
2H), 7.31-7.26 (m, 1H), 6.04 (s, 1H), 5.37 (br. s., 1H), 5.22 (d, /=4.5 'y, 1H), 4.76 (s, 1H), 4.65
(s, 1H), 431-4.23 (m, 2H), 3.64 (s, 3H), 3.20-3.04 (m, 8H), 2.92-2.61 (m, 6H), 2.24-1.10 (m,
27H), 1.73 (s, 3H), 1.16 (s, 3H), 1.06 (s, 3H), 1.00 (s, 3H), 0.97 (s, 3H), 0.92 (s, 3H). XKX/MC
m/z 881,55 (M+H)", 3,77 mun (Metox XXX/MC 2).

ITpumep 3

ITonyuenue 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIHHO )3 THIT)aMHHO)-52a,5b,8,8, 1 1 a-nenTameru-1-(npomn- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-m1)-1-(((1-metun-5-(rpudropmerin)- 1 H-mupaszo-3-mi1)OKCH )METHU )LIUKJIOTeKC-3-eH- 1 -

KapOOHOBOM KHCIIOTHI

Craaus 1. ITonyuenue stun-8-(((1-merun-5-(tpupropmernn)- 1 H-nupaszon-3-
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wi)okcu)Merwn )- 1,4-nuokcacrupo[ 4.5 nekan-8-kapOokcunara

(o] (o]
\/O
(o] (o]
WCFs
N-N
\

VYka3zaHHOE B 3aroJIoBKE COCAMHEHHUE ObLIO MOJIyYeHO ¢ BhIXOAOM 86% B BUAE Macia B
COOTBETCTBHH C METOAMKOM, onrcanHou B OOIeli MmeToauke A, craaus 1-A, ¢ HCIOJb30BaHHEM
1-merun-5-(tpudropmernn)-1H-upason-3-oma B kauectBe pearenta. 'H SIMP (500 MIm,
XJIOPOD®OPM-d) 6 5.99 (s, 1H), 4.20 (q, J=7.2 T'u, 2H), 4.19 (s, 2H), 3.96 (t, /=3.0 I'y, 4H),
3.82 (s, 3H), 2.31-2.19 (m, 2H), 1.78-1.64 (m, 6H), 1.26 (t, J/=7.1 I'y, 3H). XKX/MC m/z 393,05
(M+H)", 2,18 mun (Meron XXX/MC 1).

Cragus 2. ITonyuenue stun-1-(((1-merun-5-(tpupropmernn)- | H-nmupazon-3-
WUT)OKCH )METHIT )-4-OKCOLIMKJIOTeKcaH- | -kapOokcuiara

o
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VYka3zaHHOE B 3arojIoBKe CO€AMHEHHUE ObLIO MONyYeHO ¢ BhIXoAoM 98% B BUAe Macnia B
COOTBETCTBHH C METOMUKOM, onucanHoii B OOmel MeTomuke A, cramus 2, ¢ MCIOJb30BaHHEM
s1in-8-(((1-metmn-S-(tpudropmernin)- 1 H-nupazon-3-um)okcu )mermn)-1,4-
nuokcacmupo[4.5]nekan-8-kapOokcunara B Ka4ecTBe peareHra. 'H samp (400 MI,
XJIOPOD®OPM-d) 6 5.99 (s, 1H), 4.26 (s, 2H), 4.26 (q, J=7.1 I'y, 2H), 3.82 (d, J=0.8 'y, 3H),
2.59-234 (m, 6H), 1.92-179 (m, 2H), 1.28 (t, J=6.8 T'm, 3H). F SMP (376MIw,
XJIOPO®OPM-d) § -60.88 (s, 3F). KX/MC m/z 349,15 (M+H)", 2,08 mun (Meron XXX/MC 1).

Cragus 3. ITonyuenue stun-1-(((1-merun-5-(tpudropmernn)- | H-nmupazon-3-

win)okcu)MeTn )-4-(((Tpud TopmMeTHIn)CyIb(POHIIT)OKCH ) LIUKJIOTeKC-3 -eH- | -kapOokcunaTa
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VYka3zaHHOE B 3aroJIoBKe CO€AMHEHHUE ObLIO MONyueHO ¢ BeIxoaoM 70% B BuAe Macia B
COOTBETCTBHH C METOIUKOM, omucaHHoii B OOmel mMeTomuke A, cramus 3, ¢ MCIOJb30BaHHEM
stui-1-(((1-merun-5-(tpudpropmer)- | H-nmupazon-3-mia)oKCH )MeTHIT )-4-OKCOLUKIIOTEKCaH- | -
kapOoKcHIaTa B KauecTse pearenta. 'H SMP (400 MI't, XJIOPO®OPM-d) & 5.99 (s, 1H), 5.79-
5.76 (m, 1H), 4.29-4.16 (m, 4H), 3.81 (d, J=0.8 I'y, 3H), 2.85-2.75 (m, 1H), 2.55-2.19 (m, 4H),
2.02-1.93 (m, 1H), 1.25 (t, J/=7.2 Ty, 3H). “F AMP (376MI'y, XJJOPOPOPM-d) § -60.89 (s,
3F), -73.88 (s, 3F). XKX/MC m/z 481,10 (M+H)", 2,32 mun (Meron XKX/MC 1).

Cragus 4. Ilonyuenue stun-1-(((1-merun-5-(tpudropmernn)- | H-nupazon-3-
wi)okcu)mermn )-4-(4,4,5,5-rerpamerun-1,3,2-muokcabopoan-2-ui ) [IUKIOreKc-3-eH-1 -

kapOokcuara

/NI Vi

CF,
VkazaHHOE B 3arojioBKE COEAMHEHHE OBUIO MOJy4eHO ¢ BbIXOAOM 79% B BUAE
BOCKOOOPA3HOTO BEINECTBA B COOTBETCTBUHU C METOAMKOH, omucaHHOUW B OOmieil meTomuke A,

cragust 4 ¢ wucnojp3oBanueM  3THI-1-(((1-metun-5-(tpudropmern)- 1 H-nmupazon-3-

win)okcu)MeTn )-4-(((Tpud TopmMeTHIn)CyIb(POHMIT)OKCH ) LIUKJIOTeKC-3 -eH- | -kapOokcunaTa B
kauecTse pearenta. 'H SAMP (400 MI'y, XJIOPO®OPM-d) § 6.55-6.51 (m, 1H), 5.97 (s, 1H),
425 (d, /=93 I'uy 1H), 4.19-4.13 (m, 3H), 3.81 (d, /=0.8 I'r, 3H), 2.69 (dq, J=19.1, 2.8 'y, 1H),
2.27-2.16 (m, 3H), 2.00-1.81 (m, 2H), 1.26 (s, 12H), 1.22 (t, J/=7.2 'y, 3H). "°F SIMP (376MI 1,
XJIOPO®OPM-d) § -60.84 (s, 3F). XKX/MC m/z 481,13 (M+Na)", 2,41 mun (Merox XKX/MC
1).

Cragust 5. Tlomyuenme stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nnoxcunoTnoMoponnHO)ITHI )aMUuHO)-5a,5b,8,8,1 1 a-nerramermn-1-(nporn-1-en-2-mn)-

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxranexarunpo- 1 H-iuknonenral a|xpusen-
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9-m)-1-(((1-merun-5-(rpudropmerin)- 1 H-nmupaszos-3-mir)oOKCH )METHIT )IUKJIOT€KC-3-eH- 1 -

kapOoxcuara

VYka3zaHHOE B 3arojIOBKE COeMHEHHe ObUIO MOMYYeHO ¢ BbIxoaoM 88% B BHIE TBEPAOTO
BEI[ECTBA B COOTBETCTBUU C METOAMKOM, omumcaHHoW B OOmieii mMeromuke A, cramaus S5, C
HCIOJIb30BAaHUEM stun-1-(((1-merun-5-(tpudpropmernn)- | H-nmupazon-3-wmn)okcn )MeTnn)-4-
(4,4,5,5-rerpamermi-1,3,2-nrokcaboponaH-2- 1) IUKIOTeKC-3-eH- 1 -kapOokcuiaTa B KadecTBe
pearenta. 'H SIMP (400 MI'n, XJIOPO®OPM-d) & 5.98 (s, 1H), 5.33 (br. s., 1H), 5.17 (d, /~4.8
I'm, 1H), 4.71 (s, 1H), 4.60 (s, 1H), 4.29-4.09 (m, 4H), 3.80 (s, 3H), 3.12-3.00 (m, 8H), 2.79-2.46
(m, 6H), 2.24-0.88 (m, 27H), 1.69 (s, 3H), 1.22 (t, J/=7.0 I'u, 3H), 1.05 (s, 3H), 0.96 (s, 3H),
0.96-0.89 (m, 6H), 0.85 (s, 3H). "’F SIMP (376MI', XJJIOPO®OPM-d) § -60.83 (s, 3F).
XKX/MC m/z 901,50 (M+H)", 3,89 mun (Metoxn XXX/MC 2).

Cranus 6. 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCUIOTHOMOPQOJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(npon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
9-m1)-1-(((1-metun-5-(rpudropmern)- 1 H-mupazoi-3 -1 )OKCH )METHIT ) LIUKJIOTeKC-3-eH- 1 -
kKapOOHOBasi KHUCJIOTa ObUIa MOJNy4YeHa C BBIXOAOM 56% B BHAE TBEPAOrO BEINECTBA B
COOTBETCTBUH C METOIAUKOM, onucanHoi B OOmel meTomuke A, cramusi 6, ¢ MCIOJb30BaHHEM
stin-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a~((2-(1,1-

IHOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearameTmn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mm)-1-(((1-metun-5-(rpudropmerin)- 1 H-mupaszos-3-mir)oOKCH )METHIT )HIHKJIOT€KC-3-eH- 1 -
kapOoKcHIaTa B kadectse pearenta. 'H SIMP (400 MI', XJIOPO®OPM-d) § 6.00 (s, 1H), 5.35
(br. s., 1H), 5.19 (d, J/=5.8 I'y, 1H), 4.71 (s, 1H), 4.60 (s, 1H), 4.34-4.21 (m, 2H), 3.81 (s, 3H),
3.14-2.99 (m, 8H), 2.76-2.54 (m, 6H), 2.23-1.04 (m, 27H), 1.69 (s, 3H), 1.08 (s, 3H), 0.97 (s,
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3H), 0.97-0.92 (m, 6H), 0.86 (s, 3H). °F SIMP (376MTI'n, XJIOPO®OPM-d) & -60.81 (s, 3F).
XKX/MC m/z 873,45 (M+H)", 3,73 mun (Metoxn XKX/MC 2).

IIpumep 4

[Tonyuenue 2-((1-xapbokcu-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nuoxcunoTHOMOpP(OITMHO)ITHI)aMUHO)-5a,5b, 8,8, 1 1a-nentameTw- 1 -(nporn- 1 -en-2-u)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-

O-WJT)LIUKJIOTeKC-3 -eH- | -MJT)MeTOKCH ) THAa301-4-KapOOHOBOM KUCIIOTHI

HOOC

Cramus 1. Ilonmyuenue »stun-2-((8-(3roxcukapOonmnn)-1,4-npuokcacnupol4.5]nexan-8-

WJI)METOKCH ) THAa30J1-4-KapOokcuiara

[\
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S
Vka3aHHOe B 3arojioBKe CoenuHeHuMe ObUIO TIONy4eHO B BUAE Macia 0Oes
JOTIOJIHUTEIbHONH OYMCTKA B COOTBETCTBUM C METOMMKOM, omucaHHOM B OOmel MeTomuke A,
cranus 1-A, ¢ UCTIONB30BAaHUEM STHII-2-TUAPOKCUTHA30N-4-KapOOKCHIaTa B KAYECTBE PEareHTa.
XKX/MC m/z 400,30 (M+H)", 2,18 mun (Merox XXX/MC 1).
Cramuss 2. Tlonyuenme >Tui-2-((1-(3ToKcHKapOOHNI)-4-OKCOLUKIOTEKCHUII)METOKCH )-

THa30/1-4-KapOoKcuIara
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VYkazaHHOE B 3ar0JIOBKE COETMHEHHE OBbLIO MOJYYEHO C BBIXOAOM 26% (BBIXOJ BBIYHCIICH
3a 2 craguu) B BUJE TBEPJOrO BEINECTBA B COOTBETCTBUHU C METOAWKON, omucaHHOW B OOmei
MeTonuKe A, cTagusi 2, ¢ UCIOJIb30BAHUEM HEOUYHIIEHHOro 3THi-2-((8-(3TokcukapOonmn)-1,4-
IHOKcacTpo[4. 5] neKaH-8-H1)MeToKCH)THA30I-4-KkapGoKCHIaTa B kadecTse pearenra. 'H SMP
(400 MI'u, XJIOPOD®OPM-d) 6 7.61 (s, 1H), 4.66 (s, 2H), 4.38 (q, J/=7.3 'y, 2H), 4.26 (q, J=7.2
I'n, 2H), 2.58-2.48 (m, 4H), 2.45-2.36 (m, 2H), 1.92-1.81 (m, 2H), 1.39 (t, /=7.2 T'y, 3H), 1.28
(t, /7.2Tu, 3H).

Cramus 3. Ionyuenune >tuin-2-((1-(3Toxcuxapoonmn)-4-(((TpudropmeTwi)cynbh OHII)-
OKCH )[IUKJIOTeKC-3-eH- | -1JT)MeTOKCH )THa30J-4-kapOokcuiaTa

F F

\ 0o o\\s>LF
e
EtOOC&/s
Vka3aHHOE B 3arojioBKe COefMHEeHHe ObLIO MOJy4YeHo ¢ BbixopoMm 40% B Buae macia B
COOTBETCTBHH C METOMMKOM, onucanHoii B OOmel MeTomuke A, ctamus 3, ¢ MCIOJb30BAHHEM
s1i-2-((1-(3ToKcuKapOOHMIT )-4-0OKCOUKIIOTEKCHIT )METOKCH ) THA30J1-4-KapOOKCcHIaTa B
kauecTse pearenta. 'H SIMP (400 MI'y, XJIOPOPOPM-d) § 7.60 (s, 1H), 5.80-5.76 (m, 1H),
4.66 (d, /=10.0 I'u, 1H), 4.60 (d, /=10.3 I'u, 1H), 438 (q, /=7.0 'y, 2H), 4.19 (qd, J=7.1, 0.8
I'n, 2H), 2.87-2.79 (m, 1H), 2.56-2.23 (m, 4H), 1.99-1.90 (m, 1H), 1.38 (t, /=7.2 T'y, 3H), 1.24
(t, J=7.0 Ty, 3H). F IMP (376MI'r, XJJOPO®OPM-d) § -73.84 (s, 3F). XKX/MC m/z 488,15
(M+H)", 2,41 mun (Meron XXX/MC 1).
Cranus 4. Tlonyuenme stmn-2-((1-(3Tokcukapbonmn)-4-(4,4,5,5-rerpamernn-1,3,2-

nrokcabopoITaH-2-1T ) IUKJIOTeKC-3-eH- | -1JT)MeTOKCH ) THa30-4-KapOokcuiaTa
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VYka3aHHOE B 3arojioBKe COeIuHEHHe ObLJIO MOJyu4eHO ¢ BhIXOAOM 57% B BHIE Macia B

COOTBETCTBHH C METOMUKOM, onucanHoii B OOmei meTonuke A, cramus 4, ¢ MCIOJb30BAHHEM
stu-2-((1-(3roxcukapoonu )-4-(((TpudTopMeTHI )CyIb( OHIIT JOKCH )LIMKJIOTEKC-3-eH- 1 -
HII)METOKCH)THA30I-4-KapGokcHaTa B kadecTse pearerta. 'H SIMP (400 MI't, XJIOPO®OPM-
d) 6 7.58 (s, 1H), 6.54-6.49 (m, 1H), 4.64 (d, J/=10.0 I'u, 1H), 4.56 (d, J/=10.0 I'u, 1H), 4.37 (q,
J=7.0 'y, 2H), 4.16 (q, J=7.2 T'u, 2H), 2.68 (dq, J/=19.1, 3.0 I'u, 1H), 2.27-2.16 (m, 3H), 2.00-
1.81 (m, 2H), 1.38 (t, /=7.0 'y, 3H), 1.26 (s, 12H), 1.21 (t, J/=7.0 T'u, 3H). XKX/MC m/z 466,30
(M+H)", 2,42 mun (Meron XXX/MC 1).

Cranus S. [Tonyuenne stun-2-((4-((1R,3a8S,5aR,5bR,7aR, 11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nnoxcunoTnoMopoIMHO)3THI)aMUHO)-5a,5b, 8,8, 1 1a-nerramermn-1-(rporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mi)-1-(3TOKCHKapOOHWIT ) IUKJIOTeKC-3-€H- 1 -1 )MeTOKCH ) THa3011-4-KapOokcniara
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VYka3zaHHOE B 3arojIOBKE COeMHEHHe OBUIO MOJMYYEHO ¢ BBIXOAOM 79% B BHIE TBEPIAOTO
BEI[ECTBA B COOTBETCTBHUU C METOAMKOW, omucaHHoW B OOmieili mMeromuke A, cramaus S5, C
ucnojp3oBanueM 3tui-2-((1-(aTokcukapoonmn)-4-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-
FLIT)LIUKJIOTeKC-3-eH- | -HT)MEeTOKCH ) THa3071-4-kapGoKcniaTa B kauecTse pearenta. 'H SIMP (400
MI 1, XJIOPO®OPM-d) 6 7.58 (s, 1H), 5.33 (br. s., 1H), 5.18 (d, J/=6.0 I'n;, 1H), 4.71 (d, J/=2.0
I'm, 1H), 4.67-4.60 (m, 2H), 4.59 (s, 1H), 4.37 (q, J/=7.0 'y, 2H), 4.20-4.09 (m, 2H), 3.12-2.96
(m, 8H), 2.74-2.41 (m, 6H), 2.21-0.86 (m, 27H), 1.69 (s, 3H), 1.38 (t, J/=7.2 'y, 3H), 1.22 (t,
J=72 T'n, 3H), 1.05 (s, 3H), 0.96 (s, 3H), 0.96-0.90 (m, 6H), 0.85 (s, 3H). XKX/MC m/z 908,60
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(M+H)", 3,05 mun (Merton XXX/MC 3).

Cranus 6. 2-((1-xapOoxcu-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramerun-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-WJT)IUKJIOTeKC-3 -eH- | -MT)MeTOKCH ) THa301-4-kapOOHOBasi KMCJIOTa Oblla MOJYYeHa ¢ BBIXOIOM
85% B BHZE TBEPAOro BELIECTBA B COOTBETCTBUM C METOIMKOH, onucaHHO# B O01meit meronuke
A, cranus 6, ¢ ucnonb3oBanueM >TI-2-((4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-
((2-(1,1-nrokcupoTHOMOP( OIMHO )3 THIT)aMHIHO)-52,5b, 8,8, 1 1a-nenramerun-1-(nporn- 1 -en-2-m)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpusen-
9-mi)-1-(3TOKCUKAaPOOHMII ) IUKJIOTEKC-3-€H- | -MT)MeTOKCH ) THa301-4-KapOOKCcHUiIaTa B KadeCTBE
pearenra. 'H SIMP (500 MI'y, METAHOJI-dy) § 7.49 (s, 1H), 5.34 (br. s., 1H), 5.21 (d, J=4.7
I'm, 1H), 4.78 (s, 1H), 4.68 (s, 1H), 4.61-4.53 (m, 2H), 3.27-3.06 (m, 11H), 2.99-2.96 (m, 1H),
2.89-2.80 (m, 1H), 2.67-2.58 (m, 1H), 2.35-1.04 (m, 27H), 1.73 (s, 3H), 1.18 (s, 3H), 1.09 (s,
3H), 1.00-0.96 (m, 6H), 0.92 (s, 3H). XKX/MC m/z 852,50 (M+H)", 2,86 mun (Merox XXKX/MC
3).

ITpumep 5

ITonyuenue 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-52,5b,8,8,1 1 a-nenramermn-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpuszen-

9-mm)-1-(((4-metun-1,2,5-Tnanuason-3-mi)oKCH )METHI )LIUKIJIOTeKC-3 -eH- | -kapOOHOBOW KHUCIIOTHI

Cramus 1. Ilomyuenme >tun-8-(((4-mermn-1,2,5-tnannazon-3-mi)okcu)mernn)-1,4-

nuokcacupo[4.5 ] nekan-8-kapOokcunara
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VYka3zaHHOE B 3arojIoBKe COCAMHEHHUE ObLIO MOJyYeHO ¢ BBIXOAOM 64% B BUAE Macia B
COOTBETCTBUH C METOAMKOM, onmucanHoii B O0Iel MmeTonuke A, cragusi 1-A, ¢ HCIIOJIIB30BAHUEM
4-metun-1,2,5-THannason-3-o1 B kadecrse pearenta. 'H SIMP (400 MI'n, XJIOPO®OPM-d) &
443 (s, 2H), 4.18 (q, J=7.1 I'y, 2H), 3.99-3.92 (m, 4H), 2.36 (s, 3H), 2.31-2.24 (m, 2H), 1.75-
1.66 (m, 6H), 1.24 (t, J=7.2 T, 3H). XKX/MC m/z 343,20 (M+H)", 2,17 mun (Merox XXKX/MC
1).

Cramus 2. Ilonayuenume  stuin-1-(((4-metnn-1,2,5-tnaanason-3-min)oKcH)MeTH )-4-

OKCOLMKJIOTeKCaH- 1 -kapOokcuiarTa

(o] (o]
\\KLN

N-g’

Vka3aHHOE B 3arojioOBKe COeMHEeHHe ObLIO MOJy4YeHo ¢ BbixoaoMm 81% B Buae macia B
COOTBETCTBUH C METONUKOM, onmucaHHoM B OOmieil Meroauke A, cragus 2, ¢ MCIOJb30BAHUEM
oTui-8-(((4-metun-1,2, 5-ruaguazon-3-un)okcu )meTn)- 1, 4-nuokcacnupo[4.5 | nekan-8-
kapOoKcHIaTa B kadecTse pearenta. 'H SIMP (400 MI'y, XJIOPO®OPM-d) & 4.51 (s, 2H), 4.26
(q, /=7.1 T'y, 2H), 2.61-2.38 (m, 6H), 2.37 (s, 3H), 1.91-1.82 (m, 2H), 1.28 (t, /=7.2 'y, 3H).
XKX/MC m/z 299.20 (M+H)", 1.94 mun (Merox XXX/MC 1).

Cramus 3. TIloayuenume  stii-1-(((4-metmn-1,2,5-tnaanason-3-min)oKCH)MeTHI )-4-
(((rpudropmeTnn)cyabPOHIIT)OKCH ))IUKIIOTeKC-3 -eH- 1 -kapOokcniara

F
— O o.
o SSs
o
o

VYka3zaHHOE B 3aroJIoBKe CO€AMHEHHUE ObLIO MOJIyueHO ¢ BeIXxoaoM 60% B Buae Macnia B

F
F
(o]
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COOTBETCTBUHM C METOOWKOM, onmucaHHoN B OO1uei mMeTomuke A, ctamusi 3, ¢ MCIOJb30BAHHEM
stuin-1-(((4-metun-1,2,5-rnaanazon-3 -ui)oKCH)METHI )-4-OKCOLMKIIOTeKcaH- 1 -kapOokecunara B
kauecTse pearenta. 'H SIMP (400 MI'u, XJIOPO®OPM-d) & 5.82-5.78 (m, 1H), 4.52 (d, /=10.3
I'u, 1H), 4.47 (d, J/=10.3 I'u, 1H), 4.26-4.12 (m, 2H), 2.90-2.82 (m, 1H), 2.59-2.27 (m, 4H), 2.36
(s, 3H), 2.00-1.93 (m, 1H), 1.24 (t, J=7.0 Ty, 3H). "°F SAMP (376MI';, XJIOPOPOPM-d) § -
73.83 (s, 3F). KX/MC m/z 431,15 (M+H)", 2,41 mun (Meroxn XXX/MC 1).

Cranus 4. ITonyuyenue stun-1-(((4-metun-1,2,5-tuanuazon-3-mn)okcu ) metnn)-4-(4,4,5,5-

TeTpameTu- 1,3,2-nunokcadoponaH-2-ui)UKIoreke-3-eH- 1 -kapOookcuiara
_\ o
o o
B
o \o/l_

VYka3zaHHOE B 3aroJIoBKE COSAMHEHHUE ObLIO MOJIyYeHO C BBIXOAOM 74% B BUAE Macia B

COOTBETCTBUHM C METOIUKOM, omucaHHoi B OOmel metomuke A, ctamus 4, ¢ MCIOJb30BaHHEM
stiin-1-(((4-metun-1,2,5-rnagnazon-3-na)oxcu)MeTin )-4-(((TpudropmMeTHiT)Cy b OHIIT )OKCH )-
LMK JIOreKC-3-eH- 1 -kapOGokcniaTa B kauectse pearenta. 'H SIMP (400 MI'n, XJIOPO®OPM-d) §
6.56-6.52 (m, 1H), 4.51 (d, J=10.0 I'u, 1H), 4.44 (d, J/=10.0 I'u, 1H), 4.16 (qd, J=7.1, 1.1 I'Ly,
2H), 2.71 (dq, J=19.1, 3.3 I'u, 1H), 2.35 (s, 3H), 2.31-2.17 (m, 3H), 2.04-1.85 (m, 2H), 1.26 (s
12H), 1.21 (t, J=7.0 T, 3H). XKX/MC m/z 409,25 (M+H)", 2,45 mun (Meton JKX/MC 1).
Cramuss 5. TMonyuenme stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nuokcunoTnoMopdoIMHO)ITHIT)aMUHO)-5a,5b, 8,8, 1 1a-nenrameTw- 1 -(npon- 1 -en-2-wu)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-

9-mn)-1-(((4-metmn-1,2,5-Tnannazon-3 -uir)OKCH )METHI )LIUKIIOTeKC-3-eH- | -kapOokcuiara

0
S
0

N~s’

VYka3aHHOE B 3arOJIOBKE COEUHEHHUE ObUIO MOJIYYEHO C BBIXOAOM 73% B BHUIE TBEPAOTO
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BEI[ECTBA B COOTBETCTBHU C METOAMKOM, ommcaHHOW B OOmeli meromuke A, cramgus S5, C
UCIOJIb30BaHUEM stun-1-(((4-metnn-1,2,5-ruagnazon-3-mn)oxcu)mernn )-4-(4,4,5,5-
TeTpameTui-1,3,2-nnokcaboposnaH-2-ui)LuKorekc-3-eH- 1 -kapOokcuiara B KauecTBe peareHra.
'H SIMP (400 MI'ti, XJIOPO®OPM-d) § 5.36 (br. s., 1H), 5.19 (d, J=5.3 ', 1H), 4.76 (s, 1H),
4.63 (s, 1H), 4.56-4.44 (m, 2H), 4.21-4.09 (m, 2H), 3.17-3.00 (m, 8H), 2.98-2.59 (m, 6H), 2.23-
0.82 (m, 27H), 2.35 (s, 3H), 1.70 (s, 3H), 1.22 (t, /=7.2 ', 3H), 1.06 (s, 3H), 0.98 (s, 3H), 0.97-
0.91 (m, 6H), 0.85 (s, 3H). XKX/MC m/z 851,55 (M+H)", 3,07 mun (Merox XKX/MC 3).

Cranus 6. 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(ipon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(((4-metmn-1,2,5-Tnannazon-3-mui)OKCH)METHI )LUUKIIOTeKC-3-H- 1 -kapOOHOBast  KHCJIOTa
OblIa MmoydeHa ¢ BbIXOHOM 53% B BHIE TBEPIOTO BEINECTBA B COOTBETCTBHU C METOIUKOM,
onucaHHo B  OOmeit wmeromuke A, cragus 6, C  HUCIOJb30BAaHUEM  DTUI-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(((4-metun-1,2,5-Tnannazon-3-mir)OKCH )METHI )LIUKIIOTeKC-3-eH- 1 -kapOokcumnara B
Ka4yeCTBE peareHTa. 'H AMP (400 MTI'n, XJIOPO®OPM-d) 6 5.36 (br. s., 1H), 5.18 (br. s., 1H),
4.74 (br. s., 1H), 4.65 (br. s., 1H), 4.59-4.45 (m, 2H), 3.24-2.98 (m, 9H), 2.89-2.51 (m, 5H), 2.34
(s, 3H), 1.68 (s, 3H), 2.22-0.97 (m, 27H), 1.15 (s, 3H), 1.02 (s, 3H), 0.97-0.89 (m, 6H), 0.86 (s,
3H). XKX/MC m/z 823,55 (M+H)", 2,85 mun (Metox XXX/MC 3).

IIpumep 6

IMonyuenue 1-(((1,2,5-Tnaana3on-3-ui)OKCH )MEeTHI )-4-
((1IR,3a8S,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1, 1-nuokcunoTHoMOp(OITUHO ) THII )-
aMHHO)-5a,5b,8,8,1 1a-nenramer-1-(nporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uKIIoreKc-3-eH- 1 -kapOOHOBOI KHCIOTHI



Cragus 1. ITonyuenue stin-8-(((1,2,5-Tnanuazon-3-mn)okcu )Metun)- 1,4-

nuokcacnupo[4.5 ] nekan-8-kapOokcunara
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Vka3zaHHOE B 3arojIoBKe COe€AMHEHHE ObLIO MOJIyueHO ¢ BhIXOAOM 92% B Buae Macnia B
COOTBETCTBHM C METOAMKOM, onucaHHoi B OOIeit meroauke A, ctaaus 1-A, ¢ HCMIOIB30BAaHHEM
1,2,5-Tnanuazon-3-oja B Ka4eCTBE peareHra. 'H sMP (400 MI'u, XJIOPO®OPM-d) 6 7.97 (s,
1H), 4.46 (s, 2H), 4.18 (q, J=7.1 T'u, 2H), 4.00-3.92 (m, 4H), 2.32-2.21 (m, 2H), 1.76-1.66 (m,
6H), 1.24 (t, J=7.2 Ty, 3H). XKX/MC m/z 329,20 (M+H)", 2,07 mun (Merton XKX/MC 1).

Cranus 2. IMonyuenne stun-1-(((1,2,5-truagua3on-3-mia)oKCH )METHII )-4-

OKCOLIMKJIOTeKCaH- 1 -kapOokcuiaTa

o) 0
N
| N
Nss'
VKa3aHHOE B 3arojIoBKe COeIvHEHHE ObLIO MONyueHO ¢ BoixonoMm 80% B BHIE Macia B

COOTBETCTBUHM C METOOUKOM, onmucaHHol B OOmel meTomuke A, ctamus 2, ¢ MCIHOJb30BAaHHEM

stin-8-(((1,2,5-tnaguaszon-3-un)okcu)merun)- 1,4-nuokcacnupo[4. S| nexan-8-kapOokcunara B
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kauecTse pearenta. 'H AMP (400 MI'ti, XJIOPO®OPM-d) § 7.99 (s, 1H), 4.54 (s, 2H), 4.26 (q,
J=7.0 T, 2H), 2.60-2.50 (m, 4H), 2.47-2.38 (m, 2H), 1.93-1.82 (m, 2H), 1.28 (t, J=7.0 'y, 3H).
XKX/MC m/z 285,15 (M+H)", 1,85 mun (Meron XXX/MC 1).

Cranus 3. [Tonyuenue stun-1-(((1,2,5-Tuanuazon-3-mi)oKCu )Me T )-4-

(((rpudropmernn)cyabHOHMIT )OKCH )IUKITIOTeKC-3 -eH- | -kapOokcuara
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VYka3zaHHOE B 3aroJIOBKE COCAMHEHHUE ObLIO MOJIy4eHO ¢ BBIXOAOM 34% B BUAE Macia B
COOTBETCTBUHM C METOAUKOM, omucaHHoi B OOmel mMeTomuke A, ctamus 3, ¢ MCIOJb30BaHHEM
stui-1-(((1,2,5-Tnaanas3on-3-mia)oKCH )METHI )-4-0KCOLIMKIIOTeKCaH- | -kapOoKcHiaTa B KauecTBe
pearenta. 'H SIMP (400 MI', XJJOPO®OPM-d) & 7.99 (s, 1H), 5.81-5.78 (m, 1H), 4.55 (d,
J=10.3 I'y, 1H), 4.50 (d, /=10.3 I'u, 1H), 4.20 (qd, J=7.1, 0.8 I', 2H), 2.90-2.81 (m, 1H), 2.57-
2.25 (m, 4H), 2.04-1.95 (m, 1H), 1.24 (t, J/=7.2 T', 3H). °F AMP (376MI'1, XJJIOPODPOPM-d)
& -73.83 (s, 3F). XKX/MC m/z 417,10 (M+H)", 2,37 mun (Metox XXX/MC 1).

Cramus 4. Ilonywenme  stun-1-(((1,2,5-tnannazon-3-un)okcu)mernn)-4-(4,4,5,5-

TerpameTHi- 1,3,2-n1okcadoponaH-2-ui)UKJIOreKe-3 -eH- | -kapOokcunaTa
_-\ o
o o
B
o \o/l_

Vka3zaHHOE B 3aroJIOBKE COCAMHEHHUE ObLIO MOJIyYeHO ¢ BBIXOAOM 69% B BUAE Macia B

COOTBETCTBUH C METOMUKOM, omucaHHol B OOmel metomuke A, cramus 4, ¢ MCIOJb30BaHHEM
stin-1-(((1,2,5-tnaguaszon-3-mn)okcu )MeTnin)-4-(((TpudropmeTi)cynb(HOHMIT)OKCH ) LIUKIIOT eKC-
3-eH-1-kapbokcinara B kadecte pearenta. 'H SIMP (400 MI', XJTOPO®OPM-d) § 7.96 (s,
1H), 6.56-6.52 (m, 1H), 4.54 (d, J=10.0 I'u, 1H), 4.45 (d, J=10.0 T'u, 1H), 4.16 (q, J=7.0 I',
2H), 2.71 (dq, /=189, 3.4 'y, 1H), 2.30-2.17 (m, 3H), 2.03-1.94 (m, 1H), 1.92-1.83 (m, 1H),
1.26 (s, 12H), 1.21 (t, J=7.2 T'u, 3H). XKX/MC m/z 395,30 (M+H)", 2,40 mun (Meron XXX/MC
1).

Cranus 5. IHonyuenue stun-1-(((1,2,5-tuagnazon-3-muia)oKCH )MEeTHII )-4-

((1R,3aS,5aR,5bR,7aR,11aS,11bR, 13aR, 13bR)-3a-((2-(1,1-
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IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uukiorekc-3-eH-1-kapbokcunara

_/\ /,o
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VYka3zaHHOE B 3arojIOBKE COeMHEHHe ObUIO MOMYYEHO ¢ BBIXOAOM 76% B BHIE TBEPAOTO
BEI[ECTBA B COOTBETCTBUU C METOAMKOM, omucaHHOW B OOmeli mMeromumke A, cramaust S5, C
ucrionb3oBanneM  3tui-1-(((1,2,5-tnapnazon-3-mn)okcu)mermn)-4-(4,4,5,5-rerpamernn-1,3,2-
JIMOKCABOPOIAH-2-HIT)IUKIIOTeKC-3-eH- 1 -kapGoKcHmaTa B kauectBe pearenta. 'H SMP (400
MI'y, XJIOPO®OPM-d) & 7.97 (s, 1H), 5.35 (br. s, 1H), 5.18 (d, J=5.0 I', 1H), 4.71 (s, 1H),
4.59 (s, 1H), 4.58-4.49 (m, 2H), 4.16(q, J=7.5 I', 2H), 3.13-2.98 (m, 8H), 2.76-2.43 (m, 6H),
2.22-0.82 (m, 27H), 1.69 (s, 3H), 1.22 (t, J/=7.2 I'u 3H), 1.06 (s, 3H), 0.97 (s, 3H), 0.96-0.91 (m,
6H), 0.85 (s, 3H). XKX/MC m/z 837,55 (M+H)", 3,08 mun (Merox XKX/MC 3).

Cranus 6. 1-(((1,2,5-Traanazon-3-ui)oKCH )MEeTHII )-4 -
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCUIOTHOMOPQOJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(pon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okTanekarunpo- 1 H-ijuknonenral aJxpusex-
9-mn)uKIorekc-3-ex-1-kapOboHoBas kuciora ObuIa MOJyYeHa ¢ BBIXOAOM 56% B BHUIE TBEPAOTO
BEI[ECTBA B COOTBETCTBHUU C METOAMKOM, omucaHHOW B OOmeili mMeromumke A, cramaus 6, c
HCIIOJIb30BAaHUEM stun-1-(((1,2,5-Tnannazon-3-mi)oKCH )Me T )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IHOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-m)uuKIIoreKc-3-eH-1-kapbokcunata B kadectBe pearenta. 'H SIMP (400 MI,
XJIOPO®OPM-d) 6 7.98 (s, 1H), 5.37 (br. s, 1H), 5.19 (br. s., 1H), 4.76 (s, 1H), 4.66 (s, 1H),
4.62-4.49 (m, 2H), 3.23-3.00 (m, 8H), 2.90-2.53 (m, 6H), 2.28-0.89 (m, 27H), 1.69 (s, 3H), 1.16
(s, 3H), 1.03 (s, 3H), 0.97-0.91 (m, 6H), 0.86 (s, 3H). XKX/MC m/z 809,50 (M+H)", 2,90 mun
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(Merton XKX/MC 3).

IIpumep 7

ITonyuenue 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIMHO )3 THIT)aMHHO)-52a,5b,8,8, 1 1 a-nenTameru-1-(npon- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-

9-un)-1-(((1-3tun-1H-1,2,3-Tprazon-5-uia)oKCH )METUI ) LIUKIIOTeKC-3-eH- | -kapOOHOBOW KUCIIOTHI

A\

N=N'

Cramus 1. Tlonmyuenme 3tun-8-(((1-stun-1H-1,2,3-Tpuazon-5-mn)okcn)mernn)-1,4-

nuokcacupo[4.5 ] nekan-8-kapOokcunara

[\
o__0

Vka3zaHHOE B 3aroJIoBKe CO€AMHEHHUE ObLIO MOJyYeHO ¢ BBIXOAOM 56% B BUAE Macia B
COOTBETCTBUH C METONUKOM, onucanHoi B O0mel meroauke A, cranust 1-B, ¢ ncnonbp3oBaHnemM
1-5trn-1H-1,2,3-Tpuason-5-oma B kauectse pearenrta. 'H SIMP (500MI'y, XJIOPO®OPM-d) §
7.07 (s, 1H), 4.19 (q, J=7.1 T'y, 3H), 4.17 (q, J/=7.3 'y, 2H), 4.10 (s, 2H), 4.01-3.92 (m, 4H),
2.33-2.24 (m, 2H), 1.76-1.61 (m, 6H), 1.44 (t, /=7.3 'y, 3H), 1.25 (t, /=7.2 'y, 3H). XKX/MC
m/z 340,25 (M+Na)", 1,91 mun (Merox XXX/MC 1).

Cramus 2. Tlomyuenme  stmn-1-(((1-3Tun-1H-1,2,3-Tpuazon-5S-mn)okcu)meTnin )-4-

OKCOLIMKJIOTeKCaH- 1 -kapOokcuiara



85

VYka3zaHHOE B 3arojIoBKe COCAMHEHHUE ObLIO MOJyYeHO ¢ BhIXOAOM 86% B BUAE Macia B
COOTBETCTBHH C METOMUKOM, omucanHoii B OOmel MeTomuke A, cramus 2, ¢ MCIOJb30BaHHEM
stu-8-(((1-atun-1H-1,2, 3-tpuazon-5S-wun)okcu )metn)- 1, 4-nuokcacnupo[ 4. S| nekaH-8-
KapOOKcHIaTa B kadecTse pearenta. 'H SIMP (400 MI', XJIOPO®OPM-d) & 7.09 (s, 1H), 4.26
(q, /=7.0 'y, 2H), 4.18 (q, J=7.5 'y, 2H), 4.17 (s, 2H), 2.61-2.50 (m, 4H), 2.47-2.38 (m, 2H),
1.89-1.78 (m, 2H), 1.45 (t, J=7.4 Ty, 3H), 1.28 (t, /=7.2 T, 3H). XKX/MC m/z 296,25 (M+H)",
1,62 munr (Meron )KX/MC 1).

Cramus 3. Tlomyuenme  stmia-1-(((1-3Tun-1H-1,2,3-Tpuazon-S-mn)okcu)mernin )-4-

(((rpudropmeTmn)cyab(POHIIT )OKCH ))LIUKIIOTeKC-3 -eH- | -kapOokcniara
F F
P O Y-F
o Sso
o
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VYka3aHHOE B 3arojioBKe COeIuHEHHE ObLJIO MOJyu4eHO ¢ BhIXOAOM 35% B BHIE Macia B
COOTBETCTBHH C METOMUKOM, onucanHoii B OOmei MeTomuke A, cramusi 3, ¢ MCIOJb30BaHHEM
stii-1-(((1-3trn-1H-1,2,3-Tpra3oi-5-uia)oKCH )MEeTHI )-4-0KCOLIMKIIOTeKCaH- | -kapOokchiara B
kauecTse pearenta. 'H SIMP (400 MI'y, XJIOPO®OPM-d) § 7.09 (s, 1H), 5.82-5.78 (m, 1H),
4.24-4.13 (m, 6H), 2.90-2.81 (m, 1H), 2.60-2.24 (m, 4H), 2.00-1.92 (m, 1H), 1.44 (t, J=7.3 I'L,
3H), 1.25 (t, J=7.2 'y, 3H). “F AMP (376MI'n, XJJOPOPOPM-d) § -73.82 (s, 3F). JKX/MC
m/z 428,20 (M+H)", 2,15 mun (Meton XXX/MC 1).

Cranus 4. Ionyuenne stui-1-(((1-3tun-1H-1,2,3-tpuazon-5-un)okcn)mernn)-4-(4,4,5,5-

TeTpameTu- 1,3,2-nnokcadoponaH-2-ui)IuKIorekc-3-eH- 1 -kapookcuiara




86

Vka3zaHHOE B 3aroJIOBKE CO€AMHEHHUE ObLIO MOJIyYeHO ¢ BBIXOAOM 57% B BUAE Macnia B
COOTBETCTBUHM C METOOUKOM, onmucaHHol B OOmel metomuke A, cramusi 4, ¢ MCIOJb30BAHHEM
stun-1-(((1-stun-1H-1,2,3-tpuaszon-5-um)oxcu)merin )-4-(((TpudropmMeTHit)cy b OHUI )OKCH )-
LMK TOTeKC-3-eH- 1 -kapBokcunaTa B kauecTse pearenta. 'H SIMP (400 MI't, XJIOPO®OPM-d) §
7.07 (s, 1H), 6.55-6.50 (m, 1H), 4.21-4.11 (m, 6H), 2.69 (dq, J=19.0, 2.9 I';, 1H), 2.31-2.09 (m,
3H), 2.02-1.85 (m, 2H), 1.43 (t, /=73 I'u, 3H), 1.27 (s, 12H), 1.22 (t, /=7.2 'y, 3H). XX/MC
m/z 406,20 (M+H)", 2,22 mun (Meron XXX/MC 1).

Cragust 5. Tlomyuenue stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nnoxcrnoTHOMOP(OIUHO)3THIT)aMUHO)-5a,5b, 8,8, 1 1 a-nertamerwn- 1 -(porn-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)-1-(((1-3tun-1H-1,2,3-Tprazon-5-uir)oKCH )METHI ) IUKIIOTeKC-3-eH- | -kapOokcuara

oa

Vka3aHHOE B 3ar0OJIOBKE COeUHEHUE ObUIO MOJIYYeHO ¢ BbIXomoM 90% B BHIE TBEPIOTO
BEI[ECTBA B COOTBETCTBUU C METOAMKOM, omucaHHOW B OOmeii meromuke A, cramaust S5, ¢
ucnonb3oBanueM 3tui-1-(((1-atun-1H-1,2,3-rpuazon-5-un)okcu)mermn)-4-(4,4,5,5-rerpameTin-
1,3,2-nrokcabopoiaH-2-uin)UKIOreKe-3-eH- 1 -kapOokcuiata B KavyeCTBE peareHTa. 'H sMP
(400 MI'u, XJIOPO®OPM-d) & 7.07 (s, 1H), 5.35 (br. s, 1H), 5.18 (d, J=6.0 I'u, 1H), 4.70 (s,
1H), 4.59 (s, 1H), 4.23-4.11 (m, 6H), 3.11-2.97 (m, 8H), 2.71-2.42 (m, 6H), 2.24-0.86 (m, 27H),
1.68 (s, 3H), 1.42 (t, J=7.3 I'y, 3H), 1.23 (t, /=7.0 I'y, 3H), 1.05 (s, 3H), 0.96 (s, 3H), 0.95-0.90
(m, 6H), 0.85 (s, 3H). XKX/MC m/z 848,60 (M+H)", 2,74 mun (Meron XX/MC 3).

Craaus 6. 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOPQOJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearameTmn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(((1-3Tun-1H-1,2,3-Tprazon-5-ni)oKCH )METUI ) IUKIIOTeKC-3-eH- 1 -kapOOHOBast  KHCIIOTa
Obla moydeHa ¢ BbIXonoM 61% B BHIE TBEpIOro BEIIECTBA B COOTBETCTBHU C METOIUKOM,
C  HUCHOJBb30BAHUEM  OTHI-4-

onucanHo B OOmel wMeromuke A craqua 6

2 2
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((IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUAOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramerun-1-(rpon-1-ex-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpuszen-
9-mm)-1-(((1-3Trn-1H-1,2,3-Tpra3oi-5-1in)oKCH )MEeTHIT ) LIUKJIOTeKC-3 -eH- | -kapOokcunaTa B
kauecTse pearenta. 'H SIMP (400 MI'y, XJIOPO®OPM-d) § 7.10 (s, 1H), 5.36 (br. s., 1H), 5.18
(br. s., 1H), 4.69 (s, 1H), 4.59 (s, 1H), 4.28-4.20 (m, 2H), 4.16 (q, J/=7.3 T'uy, 2H), 3.13-2.99 (m,
8H), 2.82-2.55 (m, 6H), 2.24-1.00 (m, 27H), 1.68 (s, 3H), 1.43 (t, /=7.3 I'y, 3H), 1.09 (s, 3H),
0.98 (s, 3H), 0.96-0.91 (m, 6H), 0.85 (s, 3H). XKX/MC m/z 820,55 (M+H)", 2,86 mun (Metox
KX/MC 3).

ITpumep 8

[Monydenue 1-((6en3o[d]uzoTHaz0n-3-UIOKCH )METHIT )-4 -
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uKIIoreKc-3-eH- 1 -kapOOHOBOM KUCIOTHI

Cragus 1. IMony4enue stui-8-((6enso[ duzornazon-3-unokcu)metn)-1,4-

nuokcacnupo[4.5 | nekan-8-kapOokcunara

[\
o__0
~©
L0
|
N-s

VYka3zaHHOE B 3aroJIOBKE CO€AMHEHHUE ObLIO MOJIyYeHO ¢ BBIXOAOM 26% B BUAE Macnia B

COOTBETCTBUH C METOAMKOM, onucanHoi B OOmeli Mmeroauke A, ctaaus 1-B, ¢ ucnonb3oBaHremM
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6enso[d]usornazon-3(2H)-ona B kadectse pearenta. 'H AMP (500MI', XJJOPO®OPM-d) &
7.88 (dd, J=8.1, 0.9 'y, 1H), 7.78 (d, J=8.1 T'n, 1H), 7.53 (ddd, J=8.2, 7.1, 1.1 T, 1H), 7.39 (td,
J=7.5, 0.8 Ty, 1H), 4.63-4.59 (m, 2H), 4.20 (q, J=7.1 'y, 2H), 3.97 (t, J=2.6 I'y, 4H), 2.41-2.31
(m, 2H), 1.82-1.73 (m, 6H), 1.23 (t, /=7.1 I'u, 3H). XKX/MC m/z 378,25 (M+H)", 4,17 mun
(Meron XKX/MC 4).

Cranust 2. IMony4envie stui-1-((6enso[ dJuzoTrazon-3-unokcu )MeTu )-4-

OKCOLIMKJIOTeKCaH- 1 -kapOokcuiaTa

VkazaHHOE B 3arojioBKE€ COEAMHEHHE ObUIO MoNydeHo ¢ BbeIxogoM 88% B Buze
BOCKOOOPA3HOIrO BEIIeCTBA B COOTBETCTBUHU C METOAMKOH, ommcaHHOW B OOmmieil meTomuke A,
cranus 2, ¢  wucnojp3oBaHueM  3THI-8-((0en3o[d|uzoTnazon-3-mnokcu)mermn)-1,4-
nuokcacupo[4.5|nekan-8-kapOokcunara B Ka4eCTBE peareHra. 'H samp (400 MI,
XJIOPO®OPM-d) 6 7.87 (dt, J/=8.0, 1.0 I', 1H), 7.79 (dt, J/=8.2, 0.8 I'y, 1H), 7.54 (ddd, J=8.2,
7.0, 1.1 I'n, 1H), 7.40 (ddd, J=8.0, 7.0, 1.0 ', 1H), 4.68 (s, 2H), 4.26 (q, J=7.3 I'y, 2H), 2.66-
2.51 (m, 4H), 2.49-2.40 (m, 2H), 1.99-1.88 (m, 2H), 1.26 (t, /=7.2 'y, 3H). XKX/MC m/z 334,20
(M+H)", 2,31 mun (Metox XKX/MC 1).

Cranust 3. IMony4envie stui-1-((6enso[ dJuzoTrazon-3-unokcu )MeTu )-4-

(((rpudropmernn)cyabpOHMIT )OKCH ) IUKIIOTeKC-3 -eH- | -kapOokcuiara

F F
/P 0. Y-F
o S2o
o
o
Oy
N

)

Vka3zaHHOE B 3aroJIoBKE COSAMHEHHUE ObLIO MOJIyYeHO C BBIXOAOM 64% B BUAE Macia B
COOTBETCTBHHM C METOIWKOM, omucaHHoi B OOmel mMeTomuke A, ctamus 3, ¢ MCIOJb30BaHHEM
stui-1-((6enso[ d|uzoTnaszon-3-uaokcu )MeTr )-4-0KCOLMKIIOTeKCaH- | -kapOOKCHIaTa B KauecTBe
pearenta. 'H SIMP (400 MI't, XJIOPO®OPM-d) § 7.86 (dt, J=8.0, 1.0 I'y, 1H), 7.79 (dt, J=8.1,
0.8 I'n, 1H), 7.54 (ddd, J=8.2, 7.0, 1.1 I', 1H), 7.43-7.39 (m, 1H), 5.83-5.79 (m, 1H), 4.68 (d,
J=10.0 ', 1H), 4.63 (d, /=103 I'u, 1H), 4.20 (qd, J=7.2, 2.1 I'u, 2H), 2.97-2.88 (m, 1H), 2.59-
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232 (m, 4H), 2.07-1.98 (m, 1H), 1.23 (t, J/=7.2 T', 3H). "’F AMP (376MI "1, XJJOPODPOPM-d)
§ -73.83 (s, 3F). XKX/MC mv/z 466,15 (M+H)", 2,51 mun (Metox XXX/MC 1).
Cramgus 4. Ilonmyuenme  stun-1-((6enso[d]usoruaszon-3-mnokcu)merun)-4-(4,4,5,5-

TerpameTHi- 1,3,2-n1uokcadoponaH-2-ui)LUKJIOreKe-3 -eH- | -kapOokcunaTa
——-\ o
o /o\_
B
o \O/L

Vka3zaHHOE B 3aroJIoBKE COSAMHEHHUE ObLIO MOJIyYeHO ¢ BhIXOAOM 61% B BUAe Macnia B

COOTBETCTBHHM C METOIUKOM, omucaHHoi B OOmel metomuke A, cramus 4, ¢ MCIOJb30BAHHEM
stui-1-((6enso[ d|uzoruazon-3-unokcu )met )-4-(((TpudTopMeTH )Cy TP OHMIT)OKCH ) -
LIMKJIOreKC-3-eH- 1 -kapGokcniaTa B kadectse pearenta. 'H SIMP (400 MI'w, XJIOPO®OPM-d) §
7.85 (dt, /=79, 09 T'u, 1H), 7.76 (dt, /=82, 0.8 I'y, 1H), 7.52 (ddd, /=8.2, 7.0, 1.1 T'u, 1H),
7.42-7.37 (m, 1H), 6.58-6.54 (m. 1H), 4.66 (d, /=10.0 I'y, 1H), 4.58 (d, /=10.0 I', 1H), 4.16
(qd, J/=7.1, 1.0 T'y, 2H), 2.76 (dq, J=18.9, 2.7 I'u, 1H), 2.37-2.28 (m, 1H), 2.27-2.20 (m, 2H),
2.07-1.89 (m, 2H), 1.28-1.25 (m, 12H), 1.19 (t, J=7.2 'y, 3H). XXX/MC m/z 444,25 (M+H)",
2,58 mus (Meton XXX/MC 1).

Cranus 5. [Monyuenue stui-1-((6enso| dJuzoruazon-3-unokcu )MeTu)-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCUIOTHOMOPQOJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(npon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekaruapo- 1 H-ijuknonenral aJxpuseH-

9-mn)uukiorekc-3-ex- 1 -kapbokcunara

/N

55

VYka3aHHOE B 3arOJIOBKE COEUHEHHUE ObUIO MOJYYEHO C BBIXOAOM 47% B BHUIE TBEPAOTO

BEIl[ECTBA B COOTBETCTBUM C METOAMKOH, omucaHHoi B OOmei meromuke A, cragus S5, ¢
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ucnojp3oBanueM  3tii-1-((6en3o[duzotnaszon-3-mnokcu)mermn)-4-(4,4,5,5-rerpamermin-1,3,2-
IMOKCAbOPOIaH-2- 1) IHKIOreKC-3-eH-1-kapOokcumata B kadectBe pearenta. 'H SMP (400
MI'u, XJIOPO®OPM-d) 6 7.87 (d, /=7.8 I'u, 1H), 7.77 (d, J=8.0 I'y, 1H), 7.52 (td, J=7.6, 1.1
I'u, 1H), 7.37 (td, J=7.5, 1.0 'y, 1H), 5.37 (br. s., 1H), 5.20 (d, J=6.0 I'y, 1H), 4.76 (s, 1H), 4.64
(s, 1H), 4.19-4.16 (m, 2H), 4.13 (q, J=7.1 I'y, 2H), 3.17-3.03 (m, 8H), 2.79-2.36 (m, 6H), 2.28-
0.83 (27H), 1.70 (s, 3H), 1.27 (t, J/=7.3 T'u, 3H), 1.08 (s, 3H), 0.99 (s, 3H), 0.99-0.95 (m, 6H),
0.85 (s, 3H). XXX/MC m/z 886,55 (M+H)", 3,07 mun (Metox XXX/MC 3).

Cragus 6. 1-((6en3o[ dJuzoTHa30-3 -UIOKCH )METHIT )-4 -
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOPQOJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearameTm-1-(ipon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)uukKiorekc-3-ex-1-kapoboHoBas kuciaora Obula MojydeHa ¢ BerxonoM 21% B BUIe TBEpAOTO
BEI[ECTBA B COOTBETCTBUU C METOAMKOM, omucaHHOW B OOmieli mMeromuke A, cramgus 6, C
UCTIOJIb30BaHUEM stui-1-((6en3o[ d|u3oTrazon-3-unokcu )Merun )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-
9-m)umKiIorekc-3-eH-1-kapbokcunata B kadectBe pearenta. 'H  SIMP (400 M,
XJIOPO®OPM-d) & 7.88 (d, /=8.0 I', 1H), 7.77 (d, J=8.3 'y, 1H), 7.55-7.49 (m, 1H), 7.40-
7.33 (m, 1H), 5.39 (br. s., 1H), 5.20 (br. s.,, 1H), 4.78 (s, 1H), 4.71 (s, 1H), 4.74-4.64 (m, 2H),
3.34-2.52 (m, 14H), 2.33-1.00 (m, 27H), 1.69 (s, 3H), 1.15 (s, 3H), 1.04 (s, 3H), 0.98-0.91 (m,
6H), 0.87 (s, 3H). XKX/MC m/z 858,50 (M+H)", 2,88 mun (Merox JKX/MC 3).

ITpumep 9

[Monyuyenue 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramerm-1-(npon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)-1-((mupuauH-4-MIIOKCH )METHI ) IUKJIOTeKC-3-€H- 1 -kapOOHOBOH KUCIIOTHI



Cragus L. ITonyuenue 5TI-8-((mupuanH-4-uIoKCH )MeTi)-1,4-

nuokcacnupo[4.5 ] nekan-8-kapOokcunara
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VYka3zaHHOE B 3arojIOBKE COEUHEHHE OBLIO MOJYUYEHO C BBIXOAOM 77% B COOTBETCTBHH C
METONMKOM, omucaHHoW B OOmel wmeromuke A, craaus 1-A, ¢ HCHOJb30BaHHEM 4-
MUAPOKCHITHPUINHA B KauecTBe pearenta. 'H SMP (500 MI't, XJIOPO®OPM-d) § 8.46-8.41
(m, 2H), 6.81-6.77 (m, 2H), 4.20 (q, J/=7.2 'y, 2H), 4.04 (s, 2H), 4.01-3.93 (m, 4H), 2.37-2.25
(m, 2H), 1.80-1.66 (m, 6H), 1.24 (t, J=7.1 'y, 3H). JKX/MC: m/e 322,05 (M+H)", 2,26 mun
(Meton XXX/MC 11).

Cramuss 2. Tlony4enue 5THI-4-0KCO-1-((THMPUANH-4-MIIOKCH )METHII ) IUKJIOTEKCaH- 1 -
KapOokcuara

o]

PO CNPEN
o (N

VYka3zaHHOE B 3arojIOBKE COEIUHEHHE OBLIO MOJYYEHO ¢ BBIXOAOM 64% B COOTBETCTBHU C
METONMKOHN, omucaHHoW B OOmel Mertomuke A, cTaguss 2, C HUCHOJb30BAaHUEM JTUI-8-
((mupuanH-4-unokcu)merun)-1,4-nuokcacnupol 4.5 nexan-8-kapOokcunara B Ka4yecTBe
peareHra. 'H sIMP (400 MI'u, XJIOPO®OPM-d) & 8.27-8.23 (m, 2H), 6.67-6.62 (m, 2H), 3.97
(s, 2H), 3.92 (q, /=7.3 I'y, 2H), 2.43-2.31 (m, 4H), 2.27-2.17 (m, 2H), 1.77-1.66 (m, 2H), 1.07 (4,
J=7.3 T, 3H). XKX/MC: m/e 278,05 (M+H)", 0,81 mun (Metox XXX/MC 8).
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Cranus 3. [Honyuenue sTi- 1 -((MupUaH-4-MIIOKCH )METHIT )-4-

(((rpudropmermn)cyabpOHMI )OKCH)LIUKIOTeKe-3 -eH- | -kapOokcuiara

Nl/ /©

VYka3zaHHOE B 3arojIOBKE COEIUHEHHE OBLIO MOJYYEHO ¢ BBIXOAOM 66% B COOTBETCTBHU C
METONMKOM, onucaHHOM B OOIeit mMeroauke A, cramus 3, ¢ MCIOJb30BaHHEM 3TUI 4-0KCO-1-
((mupUHH-4-MITOKCH)METIIT) LIUKJIOTeKCAHKApOOKCHIaTa B Kadecte pearenta. 'H SAMP (400
MI'u, XJIOPOD®OPM-d) 6 8.47-8.44 (m, 2H), 6.83-6.79 (m, 2H), 5.82 (t, /=4.1 I'y, 1H), 4.21 (q,
J=72 I'y, 2H), 4.17-4.07 (m, 2H), 2.91-2.82 (m, 1H), 2.59-2.47 (m, 1H), 2.45-2.25 (m, 4H),
2.09-2.00 (m, 2H), 1.25 (t, J=7.2 T, 3H). XKX/MC: m/e 410,00 (M+H)", 1,92 mun (Mertox
KX/MC B).

Cramus 4. Tlonmyuenme stui-l1-((mupunun-4-unokcn)mernn)-4-(4,4,5,5-rerpamer-

1,3,2-nuokcaboponan-2-ui)IUKIorekc-3-eH- 1 -kapOokcunara

0}

N

VYka3zaHHOE B 3arojIOBKE COEIUHEHHE OBLIO MOJYYEHO ¢ BBIXOAOM 59% B COOTBETCTBHU C
METONMKOH, omucanHo B OOmel Meromuke A, cragusi 4, C HUCIOJb30BaHHUEM OTHI-1-
((mupuanH-4-unokcu )metin )-4-(((TpudropMeTH)CyIb(HOHIIT ) OKCH ) IIUKJIOTEKC-3 -
eHKapOOKcHIaTa B kKadectse pearenta. 'H SAMP (400 MI'y, XJJOPOPOPM-d) & 8.33-8.30 (m,
2H), 6.73-6.69 (m, 2H), 6.46 (br. s, 1H), 4.10-4.04 (m, 2H), 4.02-3.95 (m, 2H), 2.63 (dd,
J=192, 2.9 I'y, 1H), 2.23-2.12 (m, 2H), 2.12-2.01 (m, 1H), 1.94-1.77 (m, 2H), 1.17 (s, 12H),
1.11 (t, /=7.2 T, 3H). XKX/MC: m/e 388,10 (M+H)", 1,90 mun (Merox XXX/MC 8).

Cragust 5. Tlomyuenme stmn-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nnoxcunoTnoMopOIUHO)ITHI)aMUHO)-5a,5b, 8,8, 1 1 a-nerramermn-1-(npon-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-

9-un)-1-((mupunuH-4-UIOKCH )METHIT ) IUKJIOTEKC-3-eH- | -kapOokcuiara



VYka3zaHHOE B 3arojIOBKE COEIUHEHHE OBLIO MOJYYEHO ¢ BBIXOAOM 34% B COOTBETCTBHU C
METONMKOH, omucanHoi B OOmel Metomuke A, cTaguss 5, C HUCHIOJb30BAaHUEM OTHI-1-
((mupunna-4-nnokcu)metmn)-4-(4,4,5,5-rerpamern- 1,3, 2-nruokcadopoan-2 -1 UKIJIOTeKC-3 -
eHkapboKcunaTa B KauectBe pearenta. JKX/MC: m/e 831,45 (M+H)", 2,54 mun (Merox XKX/MC
3). 'H AMP (400 MI't;, XJIOPO®OPM-d) § 8.42 (d, J=6.0 T'y, 2H), 6.80 (d, J=6.3 I'ry, 2H), 5.36
(br. s, 1H), 5.18 (d, /=4.8 'y, 1H), 4.71 (d, J/=1.8 T'y, 1H), 4.59 (s, 1H), 4.20-4.06 (m, 4H),
3.12-2.97 (m, 8H), 2.74-2.51 (m, 4H), 2.51-2.40 (m, 1H), 2.31-2.12 (m, 4H), 2.11-1.98 (m, 3H),
1.98-1.80 (m, SH), 1.80-1.62 (m, 2H), 1.69 (s, 3H), 1.62-1.37 (m, 10H), 1.37-1.17 (m, 4H), 1.26
(t, /7.2Tm, 3H), 1.16-0.99 (m, 3H), 0.99-0.93 (m, 6H), 0.93-0.87 (m, 3H), 0.87-0.81 (m, 3H).

Cranus 6. 4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIMHO )3 THIT)aMHHO)-5a,5b,8,8, 1 1 a-nenTamermn-1-(npomn- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-u)-1-((mupuaUH-4-HUIIOKCH )METHII ) IMKJIOTEKC-3-eH- | -kapOOHOBast KUCIOTa OblIa TMOJyYeHa C
BbIXOIOM 47% B COOTBETCTBUM C METONMKOM, omucaHHoi B OOmeil meronuke A, cragusi 6, ¢
HCIIOJIb30BaHUEM stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IHOKCUIOTHOMOPQOJIIHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(pon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral aJxpusen-
9-111)-1-((TMP U HH-4-MITOKCH ) METIIT ) LIHKJIOTeKC-3-eHKAPOOKCHIaTa B KadecTse peareHTta. 'H
SAMP (400 MI'u, METAHOJI-d,) & 8.33 (d, /=6.3 I', 2H), 6.98 (d, J=5.5 'y, 2H), 5.38 (br. s.,
1H), 5.21 (d, J=5.0 I'u, 1H), 4.80-4.71 (m, 1H), 4.65 (s, 1H), 4.28-4.12 (m, 2H), 3.24-3.00 (m,
8H), 2.94-2.72 (m, SH), 2.66 (d, J=18.1 I'y, 1H), 2.37-1.97 (m, 8H), 1.97-1.78 (m, 1H), 1.72 (s,
3H), 1.78-1.69 (m, 3H), 1.66-1.21 (m, 14H), 1.16 (s, 3H), 1.20-1.08 (m, 2H), 1.05 (s, 3H), 0.99
(s, 3H), 0.96 (s, 3H), 0.91 (s, 3H). XKX/MC: m/e 802,45 (M+H)", 2,50 mun (Meron XXX/MC 3).

ITpumep 10

ITonyuyenue 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-



94

IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-
9-un)-1-((mupuaKH-3-HUIOKCH )METHIT ) IUKJIOTEKC-3-€HKapOOHOBOM KHCIIOTBI

/ 0
:é/ (:j*o

Cragus L. ITonyuenue 5TU-8-((MupuanH-3 -UIOKCH )MeTH)- 1,4~

nuokcaciupo[4.5 ] nekan-8-kapOokcunara

[\
o_ O
(o) 0}
~

N

Vka3aHHOE B 3ar0JIOBKE COCIMHEHHE ObLIO MONYyYeHO C BHIXOAOM 84% B COOTBETCTBHUHU C
METOAMKOM, omucaHHoi B OOmei wmeromuke A, cragus 1-A, ¢ HCHOJB30BAHHEM 3-
MHAPOKCHITHPUIKHA B KadecTBe pearenta 'H SIMP (500MI't, XJIOPO®OPM-d) § 8.30 (d, J=2.7
I'n, 1H), 8.24 (dd, J=4.4, 1.4 T'u, 1H), 7.25-7.15 (m, 2H), 421 (q, J=7.2 'y, 2H), 4.05 (s, 2H),
4.00-3.93 (m, 4H), 2.38-2.25 (m, 2H), 1.83-1.66 (m, 6H), 1.32-1.22 (m, 3H). XXX/MC: m/e
322,10 (M+H)", 2,534 mun (Metox XKX/MC 11).

Cramuss 2. Ilonmywyenue 5THI-4-0KCO-1-((TMPUANH-3-MIIOKCH)METHII ) IUKJIOTEKCaH- 1 -

KapOokcuara

VYka3zaHHOE B 3arojIOBKE COeTUHEHNE OBIIO MOMYYeHO C BbIXOAOM 47,8% B COOTBETCTBUU

C METONUKOM, omucaHHOW B OOmeid meromuke A, cramus 2, C HCIOJb30BAaHUEM OTHII-8-
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((mupuanH-3-unokcu)merun)-1,4-nuokcacnupol 4.5 | nexan-8-kapOokcunara B Ka4ecTBe
pearenra. JKX/MC: m/e 279,00 (M+H)", 2,079 mun (Merox XKXX/MC 8). 'H SIMP (400 MIm,
XJIOPO®OPM-d) 6 8.22 (dd, J=2.6, 0.9 I', 1H), 8.16 (dd, J=4.3, 1.8 I', 1H), 7.19-7.09 (m,
2H), 4.18 (q, /=7.0 ', 2H), 4.07-4.04 (m, 2H), 2.55-2.41 (m, 4H), 2.38-2.28 (m, 2H), 1.88-1.75
(m, 2H), 1.19 (t, J=7.2 I'ny, 3H).

Cranus 3. [Tonyuenue STHI- | -((MUPUAMH-3 -UITOKCH )METHI )-4-
(((rpudropmermn)cyabpOHMIT )OKCH )IUKIIOTeKC-3 -eH- | -kapOokcuiara

o L

.S °F
0" o

N\o o)

| P Fo

VYka3zaHHOE B 3arojIOBKe COETUHEHHE OBLIO MOMYy4YeHO ¢ BbIxoaoM 51,9% B cooTBeTCTBHU
C METOIUKOM, onucaHHoM B OOIel MeTonuke A, ctamus 3, ¢ UCIONIb30BAHUEM ATHI-4-0KCO-1-
((mupuanH-3-UIOKCH )METHI ) LIMKJIOreKcaHKkapOokcuiara B kadectBe peareHtra. JKX/MC: m/e
410,00 (M+H)", 1,983 mun (Merox XKXX/MC 8). 'H AMP (400 MI'u, XJIOPOPOPM-d) § 8.26-
8.21 (m, 1H), 8.19-8.13 (m, 1H), 7.20-7.09 (m, 2H), 5.78-5.70 (m, 1H), 4.16-4.10 (m, 2H), 4.09-
4.02 (m, 2H), 2.84-2.74 (m, 1H), 2.52-2.40 (m, 1H), 2.38-2.26 (m, 2H), 2.26-2.17 (m, 1H), 2.01-
1.92 (m, 1H), 1.21-1.15 (m, 3H).

Cramus 4. Tlonydyenue otui-1-((mupunun-3-unokcu)mernn)-4-(4,4,5,5-terpameru-

1,3,2-nuokcaboponan-2-ui)UKIOreKc-3-eH- | -kapOokcunara

VYka3zaHHOE B 3arojIOBKE COEUHEHHE OBLIO MOJYYeHO ¢ BBIXOAOM 88% B COOTBETCTBHU C
METONMKOH, omucanHoW B OOmel Metomuke A, craaus 4, C HUCHOJb30BaHUEM OTHI-1-
((mupuanH-3-unokcu )mMetn)-4-(((TpudropMeTH)cynb(HOHIIT ) OKCH ) LIUKJIOTEKC-3 -
eHKapOOKcHIaTa B KadecTse pearenta. JKX/MC: m/e 388,10 (M+H)", 1,986 mun (Merox
XXX/MC 8). 'H SIMP (400 MI', XJIOPO®OPM-d) & 8.20 (dd, J=2.4, 0.9 I', 1H), 8.13 (dd,
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J=4.0,2.0 I'y, 1H), 7.18-7.10 (m, 2H), 6.52-6.45 (m, 1H), 4.16-3.95 (m, 4H), 2.71-2.60 (m, 1H),
2.26-2.03 (m, 3H), 1.96-1.79 (m, 2H), 1.20-1.18 (m, 12H), 1.14 (t, /=7.2 I'u, 3H).

Craguss 5. Ilomyuenue stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-aroxcunoTnoMopdONINHO)3THIT)aMUHO)-53,5b, 8,8, 1 1a-nenramernin-1-(npon-1-eH-2-wm)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-un)-1-((MupUIMH-3-MIIOKCH )METHJI ) LIMKJIOTEKC-3-eH- | -kapOokcuara u 3THI-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8,11a-nearamernn-3a-((2-(4-
(MeTuICYIB(GOHMIT ) TUNIEPUIUH- | -11)3THIT)aMUHO)- | -(Tporn- | -eH-2-11)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpusen-

9-m)-1-((mpUaKH-3 -MIIOKCH )METHII ) IUKJIOTEKC-3-€HKapOOKCHIaTa

=z =

N | N

Vka3zaHHbIE B 3aroJIOBKE COEOUHEHUs ObUTH MONy4eHbl ¢ Bbixomamu 26,4% wu 28,4%
COOTBETCTBEHHO B COOTBETCTBUU C METOIUKOM, onmucaHHoil B OOmel Meroauke A, craaus 5, ¢
HCTIOJIb30BaHUEM stui-1-((mupuans-3-unokcu )metun)-4-(4,4,5,5-rerpamerun-1,3,2-
IHOKCabOpPOIaH-2-1T) IUKIIOTeKC-3-eHKapOOKCHIaTa B KAYECTBE PeareHTa.

s stun-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR, 13aR, 13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOPQOJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral aJxpusen-
9-m)-1-((MUpUIKH-3-MIIOKCH )METHIT ) IUKJIOTeKC-3-eH- | -kapOokcumara: XKX/MC: m/e 830,50
(M+H)", 2,363 mun (Merox XXX/MC 8). 'H SIMP (400 MI', XJIOPO®OPM-d) § 8.28 (d, J/=2.0
I'm, 1H), 8.21 (dd, J=4.0, 2.0 I'u, 1H), 7.23-7.16 (m, 2H), 5.35 (br. s., 1H), 5.17 (d, /=4.8 I'y,
1H), 4.72 (d, J=1.8 I', 1H), 4.59 (s, 1H), 4.15-4.09 (m, 4H), 3.14-2.96 (m, 8H), 2.91-2.48 (m,
6H), 1.68 (s, 3H), 1.05 (s, 3H), 2.29-1.00 (m, 30H), 0.97-0.89 (m, 9H), 0.86-0.81 (m, 3H).

Js  stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-5a,5b,8,8, 1 1a-nenrameru-
3a-((2-(4-(meTuncynb(pOHUIT ) TUNEPUANH- | -11)3THIT)aMUHO)- | -(ipon- 1 -eH-2-1)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpuszen-

9-un)-1-((mupuanH-3-MIOKCH )METHIT)IUKIIOTeKC-3-eHKkapOokcmnata:  XKX/MC: m/e 858,55
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(M+H)", 2,454 mun (Merox XXX/MC 8). "H SIMP (400 MI't, XJIOPO®OPM-d) & 8.28 (d, J=1.8
I'm, 1H), 8.21 (dd, J=4.0, 1.8 I'u, 1H), 7.20-7.16 (m, 2H), 5.35 (br. s., 1H), 5.17 (d, /=4.8 I'y,
1H), 4.72 (d, /=1.8 I'y, 1H), 4.58 (s, 1H), 4.20-4.05 (m, 4H), 3.11 (t, /=8.5 I'y, 2H), 2.83 (s, 3H),
2.88-2.76 (m, 1H), 2.2.74-2.38 (m, 7H), 1.68 (s, 3H), 1.06 (s, 3H), 2.27-0.78 (m, 47H).

Cranus 6. 4-((1R,3aS,5aR,5bR,7aR,11a8,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCUIOTHOMOPQOJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(pon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
9-m)-1-((MUpUIKH-3-MIIOKCH )METHII ) IUKJIOTEKC-3-eHKapOOHOBasi KHCJIOTa ObUIa IMOJyyeHa C
BbIXOZIOM 68,1% B COOTBETCTBUHU C METOIUKOM, omucaHHOM B OOIeit Meroauke A, ctaaus O, ¢
HCIIOJIb30BaHUEM stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOPQOJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(pon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral aJxpusen-
9-111)-1-((TMP U HH-3-MITOKCH ) METIIT ) LIHKJIOTeKC-3-eHKAPOOKCHIaTa B KauecTse peareHTta. 'H
SAMP (400 MI'u, XJIOPO®OPM-d) & 8.32 (s, 1H), 8.21 (br. s., 1H), 7.23 (br. s., 2H), 5.37 (br.
s., 1H), 5.18 (br. s., 1H), 4.71 (s, 1H), 4.60 (s, 1H), 4.23-4.08 (m, 2H), 3.16-2.99 (m, 8H), 2.89-
2.57 (m, 6H), 2.33-1.79 (m, 9H), 1.68 ('s, 3H), 1.11 (s, 3H), 0.99 (s, 3H), 0.96 ( s, 3H), 0.93-
0.92 (' m, 3H), 0.86 ( s, 3H), 1.75-0.81 (m, 18H). XKX/MC: m/e 802,45 (M+H)", 2,346 mun
(Meron XKX/MC 8).

ITpumep 11

ITonyuyenue 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-52,5b,8,8,11a-
neHrameTui-3a-((2-(4-(metuscynbGoHun \nunepuanH- 1 -uia)3Tii )aMuHo )- 1 -(mpon- 1 -eH-2-w)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-

9-mn)-1-((MUpUIKH-3 -MIIOKCH )METHJT ) IUKJIOTEKC-3-eHKapOOHOBOM KHCIIOTHI

VYka3zaHHOE B 3arojIOBKe COeIqUHEHHE ObLIO MOMy4YeHo ¢ BbIxoaoM 4,02% B COOTBETCTBUU

C METONUKOM, omucaHHOW B OOmeid meromuke A, cramus 6, C HCIOJBb30BAaHUEM OTHI-4-
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((IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-52a,5b,8,8,11a-nenramernn-3a-((2-(4-
(MeTuCynB(pOHMIT ) TUNEPUANH- 1 -1 )3T )aMiHO)- | -(Tporn- 1 -eH-2-n1)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpuszen-
9-un)-1-((mupUIKUH-3-MIIOKCH )METHJT ) IUKJIOTEKC-3-eHKapOOKCHIaTa B~ KayeCTBE  peareHra.
XX/MC: m/e 830,50 (M+H)", 2,367 mun (Meron XX/MC 8). 'H SMP (400 MIn,
XJIOPO®OPM-d) & 831 (s, 1H), 8.20 (t, /=29 I'u, 1H), 7.22 (d, J/=2.3 I'y, 2H), 537 (br. s,
1H), 5.18 (d, J/=5.5T'u, 1H), 4.76-4.67 (m, 1H), 4.59 (s, 1H), 4.16 (br. s., 2H), 3.13 (t, /=10.2 T'Ly,
2H), 2.92-2.59 (m, 9H), 2.48 (d, J/=11.5 'y, 1H), 2.31-1.78 (m, 15H), 1.68 ( s, 3H), 1.12 ('s, 3H),
0.98 (s, 3H), 0.96 (s, 3H), 0.93-0.92 ( m, 3H), 0.85 ('s, 3H), 1.71-0.77 (m, 18H).

ITpumep 12

[Tonyuyenne 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramermn-1-(ipon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iiuknonenral a|xpusen-

9-m)-1-(((5-MeTUnM30THA301-3-1IT) OKCH ) METHIT ) LIUKJIOTEKC-3-eH- | -kapOOHOBOM KHCIIOTBI
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Cragus L. [Tonyuenue 5TUI-8-((M30THA30-3-UITOKCH )MeTHI)- 1,4~

nuokcacnupo[4.5 | nekan-8-kapOokcunara

[\
o_ .0
O \-0

~/

VYka3zaHHOE B 3arojIOBKE COEUHEHHE OBLIO MOJYYEHO ¢ BBIXOAOM 69% B COOTBETCTBHU C
METONMKOM, omucaHHoW B OOmel wmetonuke A, cragus 1-A, ¢ HCHOJb30BaHHEM 5-
MEeTHIIH30THA30/-3-011a B KauecTse pearenta. 'H SIMP (400 MI't, XJIOPO®OPM-d) & 6.32 (d,
J=1.0 I'u, 1H), 4.37 (br. s, 2H), 4.17 (q, J=7.0 I'u, 2H), 3.95 (s, 4H), 2.47 (d, J=1.0 I'y, 3H),
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2.28-2.21 (m, 2H), 1.76-1.63 (m, 6H), 1.23 (t, J=7.2 I'u, 3H). XKX/MC: m/e 342,10 (M+H)",
3,67 mun (Meton XKX/MC 11).
Cranus 2. Ilonyuenue stui-1-(((5-meTrunuzoTuazon-3-mui)oKCH )MeTHI )-4-

OKCOLIMKJIOTeKCaH- | -kapOokcunara

VYka3zaHHOE B 3arojIOBKE COEIUHEHHE OBLIO MOJYUYEHO ¢ BBIXOAOM 87% B COOTBETCTBHU C
MeTOAuKOH, omucanHoi B OOmel Meronmuke A, cranus 2, ¢ ucnojib3oBaHueM >TUI-8-(((5-
METUJIM30THA30JI-3-1JT)OKCH )MeT)- 1 ,4-nnokcacinpo[4. S| nekan-8-kapOokcunaTta B KaudecTBe
pearenta. 'H SIMP (400 MI't, XJIOPO®OPM-d) § 6.34 (s, 1H), 4.48 (s, 2H), 4.26 (q, J=7.1 T'ny,
2H), 2.59-2.45 (m, 4H), 2.45-2.36 (m, 2H), 1.94-1.82 (m, 2H), 1.29 (t, J/=7.1 I'y, 3H). XKX/MC:
m/e 298,05 (M+H)", 2,20 mun (Metox JKX/MC 8).

Cragus 3. ITonyuenue atii-1-(((5-MeTnn30THa301-3-1I1) OKCH )ME T )-4-

(((rpudropmeTmn)cyabpOHII JOKCH)LIUKIOTeKC-3 -eH- 1 -kapOokcuiara
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Vka3aHHOE B 3ar0JIOBKE COEAMHEHHNE OBbLIO MONYyYEHO C BHIXOAOM 87% B COOTBETCTBUH C
MeTonuKoH, onmcaHHOW B OOmel meroamke A, craaust 3, ¢ uUcnojib3oBaHueM >THil-1-(((5-
METHITH30THA30I-3-HJT)OKCH )METHIT)-4-OKCOLMKIOreKCAHKApOOKCHIATA B KadecTse peareHTa. ' H
SAMP (400 MI'u, XJIOPO®OPM-d) 6 6.31 (s, 1H), 5.74 (br. s, 1H), 4.43 (d, /=10.3 I'y, 1H),
437 (d, J/=10.0 I'u, 1H), 4.17 (q, J=7.2 I'u, 2H), 2.79 (dd, J=17.8, 2.8 T'u, 1H), 2.46 (s, 3H),
2.43-2.17 (m, 4H), 1.97-1.86 (m, 1H), 1.22 (t, J=7.3 T'u, 3H). XKX/MC: m/e 430,2 (M+H)", 2,20
min.

Cramus 4. Tlonyuenme stun-1-(((S-mernnuzoruason-3-min)okcu)mernn)-4-(4,4,5,5-

TeTpameTu-1,3,2-nnokcadoponaH-2-ui)uKiorekc-3-eH- 1 -kapobokcunara



VYka3zaHHOE B 3arojIOBKe COeIUHEHHE OBLIO MOJYYEHO ¢ BBIXOAOM 32% B COOTBETCTBHU C
MeTOnuKOH, ommcaHHoW B OOmel meropmke A, craaust 4, ¢ ucnoib3oBaHueMm >Tuil-1-(((5-
METUITH30THA30JI-3-1J1)OKCH )MeTHI)-4-(((TprdTopMeTHI)CYIb() OHMIT)OKCH ) LIUKJIOT€KC-3 -
eHKapOOKcHIaTa B kKadecTse pearenta. 'H SAMP (400 MI'y, XJJOPOPOPM-d) § 6.51-6.45 (m,
1H), 6.26 (d, /=1.0 'y, 1H), 4.42-4.37 (m, 1H), 4.33-4.26 (m, 1H), 4.11 (q, J=7.0 'y, 2H), 2.69-
2.58 (m, 1H), 2.42 (d, /=1.0 I'u, 3H), 2.22-2.12 (m, 3H), 2.02 (s, 1H), 1.95-1.87 (m, 1H), 1.82-
1.74 (m, 1H), 1.22 (d, J/=2.0 I', 12H), 1.16 (t, /=7.2 I'u, 3H).

Cragust 5. Tlomyuenme stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nnoxcunoTnoMopoNUHO)3THI )aMUHO)-5a,5b, 8,8, 1 1 a-nerramerw-1-(rporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)-1-(((5-mMeTnnnu30THa301-3 -1 ) OKCH ) METHUT ) LIUKJIOTeKC-3-eH- | -kapOokcunaTa

Vka3aHHOE B 3ar0JIOBKE COEAMHEHHE OBLIO IMONYyYeHO C BHIXOAOM 43% B COOTBETCTBHUHU C
MeTonukol, ommcaHHoW B OOmel meropmke A, craaust 5, ¢ ucnoib3oBaHueMm >Tuil-1-(((5-
METUJIN30THA30JI-3-1I1)OKCH )MeTii)-4-(4,4,5,5-rerpameruin- 1,3, 2-nuokcabopomnan-2-
VLIT)LIHKJIOreKC-3-eHKapOOKCHIaTa B KadecTse pearenta. 'H SIMP (400 MI', XJIOPOPOPM-d)
§ 6.30 (d, J/=1.0 I'y, 1H), 5.33 (br. s, 1H), 5.17 (d, J=5.8 T'y, 1H), 4.70 (s, 2H), 4.58 (d, J=1.5
I'u, 2H), 4.49-4.43 (m, 1H), 4.42-4.36 (m, 1H), 4.17-4.12 (m, 2H), 3.13-2.96 (m, 8H), 2.73-2.62
(m, 2H), 2.62-2.52 (m, 2H), 2.50-2.41 (m, 1H), 2.46 (d, J=1.0 'y, 3H), 2.22-2.10 (m, 8H), 2.10-
1.97 (m, 3H), 1.96-1.65 (m, 4H), 1.68 (s, 3H), 1.64-1.37 (m, 7H), 1.37-1.23 (m, 6H), 1.20 (4,
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J=7.1 T, 3H), 1.16-0.98 (m, SH), 0.98-0.81 (m, 9H). )KX/MC: m/e 850,55 (M+H)", 2,99 mun
(Meron XKX/MC 3).

Cranus 6. 4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIMHO )3 THIT)aMHHO)-52a,5b,8,8, 1 1 a-nenTameru-1-(npon- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-m)-1-(((5-mMeTunMU30THA301-3-1IT) OKCH )METHIT ) LIMKJIOTEKC-3-eH- | -kapOOoHOBasi KucioTa Obuia
MOJIydeHa ¢ BbIXOAOM 36% B COOTBETCTBHM ¢ METOAMKOH, omucaHHOUW B OOmel meroauke A,
cranus 6, ¢ wucnonb3oBanueM HSTHI-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a~((2-
(1,1-nnoxcrnoTHOMOP(OIUHO)3THIT)aMUHO)-5a,5b, 8,8, 1 1 a-nertamerwn- 1 -(porn-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-m)-1-(((5-MeTUIU30THA301-3-1JT)OKCH ) METHIT ) LIUKJIOTEKC-3-eHKapOOKcMiaTa B KadecTBe
pearenta. 'H SIMP (400 MI', XJIOPO®OPM-d) § 6.36 (d, J=0.8 I'u, 1H), 5.37 (br. s., 1H),
5.30-5.10 (m, 1H), 4.79 (s, 1H), 4.72 (s, 1H), 4.51 (d, /=10.0 I'u, 1H), 4.45 (dd, /=10.0, 3.5 I'yy,
1H), 3.39 (d, /=12.3 T'u, 1H), 3.28-2.87 (m, 11H), 2.86-2.57 (m, 2H), 2.49 (d, /=0.8 I'u, 3H),
2.31-1.83 (m, 12H), 1.83-1.67 (m, 2H), 1.71 (s, 3H), 1.67-1.23 (m, 13H), 1.16 (s, 3H), 1.13-1.02
(m, 2H), 1.06 (s, 3H), 0.97 (m, 3H), 0.93 (m, 3H), 0.88 (s, 3H). XKX/MC: m/e 822,60 (M+H)",
2,83 mua (Meron XXX/MC 3).

ITpumep 13

ITonyuenue 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIHHO )3 THIT)aMHHO)-52a,5b,8,8, 1 1 a-nenTameru-1-(npomn- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-

9-mn)-1-(((1-metun- 1 H-TeTpa3o-5-1i1) OKCH ) METHIT ) LIUKJIOT€KC- 3 -eH- 1 -kapOOHOBOI KHCIIOTBI

N

o)
N)\B“/

=N

>~

Cramus 1. Ilonmyuenme  >Tun-8-(((1-merun-1H-terpazon-5-mn)okcu)mernn)-1,4-

nuokcacupo[4.5 ] nekan-8-kapOokcunara



)\N/
N=N

VYka3zaHHOE B 3arojIOBKe COeIUHEHHE OBLIO MOJYYEHO ¢ BBIXOAOM 82% B COOTBETCTBHU C
METONMKOH, onrcaHHOM B OOmel meTonuke A, cramusi 1-A, ¢ ucrnojab3oBaHueMm 1-metun-1H-
TeTpason-5-oma B kadecTse pearenta. 'H SIMP (400 MI't, XJIOPO®OPM-d) § 4.57 (s, 2H),
4.18 (q, J/=7.0 T'y, 2H), 3.97-3.92 (m, 4H), 3.77 (s, 3H), 2.29-2.21 (m, 1H), 2.18-2.10 (m, 1H),
1.76-1.63 (m, 6H), 1.24 (t, /=7.2 T, 3H). XKX/MC: m/e 327,20 (M+H)", 2,15 mun (Merox
KX/MC 3).

Cragus 2. ITonyuenue stun-1-(((1-mernn-1H-Terpazon-5-mn)okcn)mernn)-4-

_\ o
0
(o}
0
N§(
N
\‘N’N\

Vka3aHHOE B 3ar0JIOBKE COEIMHEHHE ObLIO MOJNyYeHO C BBIXOAOM 91% B cOOTBETCTBHU C

OKCOLIMKJIOTeKCaH- 1 -kapOokcuiaTa

MeToAuKoH, omucanHodW B OOmel Mmeronmuke A, cranus 2, ¢ ucnoib3oBaHueM >TUI-8-(((1-
metu- | H-rerpazon-5-un)okcu)mernn)-1,4-nuokcacnupo[4. 5 | nekan-8-kapOokcunara B
kauecTse pearenra. 'H SIMP (400 MI'n, XJJOPO®OPM-d) & 4.67 (s, 2H), 4.27 (q, J=7.2 Iy,
2H), 3.79 (s, 3H), 2.61-2.36 (m, 6H), 1.92-1.75 (m, 2H), 1.28 (t, /=7.3 I'y, 3H). XKX/MC: m/e
283,15 (M+H)", 3,01 mun (Metoxn XXX/MC 10).

Cragus 3. [Tonyuenue stui-1-(((1-mernn-1H-rerpazon-5-wmn)okcn ) mern)-4-
(((rpudropmeTmin)cyabpOHIIT )OKCH )IUKIIOTeKC-3 -eH- | -kapOokcuiara

F

3
O/‘\o

\ O

N °

N..N /O

VYka3aHHOE B 3ar0JIOBKE COEAMHEHHE ObLIO MONYyYeHO C BHIXOAOM 29% B COOTBETCTBHUHU C
MeTonukol, onmcaHHoW B OOmel meropmke A, cragust 3, ¢ ucnojib3oBaHuem >Tuil-1-(((1-

metui- 1 H-rerpazon-5-mn)okcn ) MeTni)-4-0KCOIMKIOreKCaHKapOOKCHIIaTa B KaUeCTBE PEareHTa.
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'H SIMP (400 MI', XJJOPO®OPM-d) § 5.80-5.72 (m, 1H), 4.70-4.57 (m, 2H), 4.22-4.15 (m,
2H), 3.77 (s, 3H), 2.89-2.81 (m, 1H), 2.50-2.23 (m, 4H), 1.97-1.88 (m, 1H), 1.25 (t, J=7.2 I'y,
3H). JKX/MC: m/e 415,25 (M+H)", 2,51 mun (Meron XXX/MC 3).

Cramus 4. Ilonyuenme »stui-1-(((1-merun-1H-Terpas3on-S-un)okcu)mernin)-4-(4,4,5,5-

TerpameTHi- 1,3,2-n1okcadoponaH-2-ui)UKJIOreKe-3 -eH- | -kapOokcunaTa
o]
O,
B/

o

,Né( ©

N, N

N/ —

VYka3zaHHOE B 3arojIOBKE COEIUHEHHE OBLIO MOJYUYeHO ¢ BBIXOAOM 90% B COOTBETCTBHU C
MeTonukol, ommcaHHoW B OOmel meropmke A, craaust 4, ¢ ucnoib3oBaHuem >Tuil-1-(((1-
metui- 1 H-rerpazon-5-un)okcn)mernn)-4-(((TpudropMeTin)cyab(pOHNIT ) OKCH ) LIUKIIOTeKC-3 -
eHKkapboOKcHIaTa B kadectse pearenta. 'H SAMP (400 MI'y, XJJOPOPOPM-d) § 6.54-6.40 (m,
1H), 4.64 (d, /=9.8 I'y, 1H), 4.56 (d, /=9.8 'y, 1H), 4.17-4.10 (m, 2H), 3.74 (s, 3H), 2.72-2.63
(m, 1H), 2.34-2.11 (m, 3H), 2.00-1.92 (m, 1H), 1.88-1.80 (m, 1H), 1.23 (s, 12H), 1.21 (t, J/=7.2
' 3H). XKX/MC: m/e 393,35 (M+H)", 4,06 mun (Meton KX/MC 10).

Cragust 5. Ilomyuenme stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nnoxcunoTnoMoponnHO)ITHI )aMrHO)-5a,5b,8,8,1 1a-nerramermn-1-(npon-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-

9-m)-1-(((1-meTun-1H-TeTpason-5-1ia)okcH )MEeTHI ) IUKIIOTeKe-3-eH- 1 -kapOokcunara

VYka3zaHHOE B 3arojIOBKE COEIUHEHHE OBLIO MOJYUYEHO ¢ BBIXOAOM 56% B COOTBETCTBHU C
MeTonukol, onmcaHHoW B OOmel meropmke A, craaust 5, ¢ ucnoib3oBaHuem >Tuil-1-(((1-
metmi- | H-rerpason-5-mn)okcu)mernn)-4-(4,4,5,5-rerpamerni-1,3,2-quokcadopoinan-2-

VL) LIHKJIOreKC-3-eHKapOOKCHIaTa B KadecTse pearenta. 'H SIMP (400 MI', XJIOPOPOPM-d)
8533 (br. s, 1H), 5.17 (d, J/=5.8 I'y, 1H), 4.70 (d, /=2.0 I', 1H), 4.58 (d, J=1.3 I'y, 1H), 4.20-
4.10 (m, 4H), 3.75(s, 3H), 3.12-2.97 (m, 8H), 2.76-2.40 (m, 6H), 2.26-0.87 (m, 27H), 1.68 (s,
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3H), 1.21 (t, /=7.2 I'u, 3H), 1.04 (s, 3H), 0.95 (s, 3H), 0.94-0.87 (m, 6H), 0.84 (s, 3H). XXX/MC:
m/e 835,60 (M+H)", 2,82 mun (Metox JKX/MC 3).

Cranus 6. 4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIMHO )3 THIT)aMHHO)-52a,5b,8,8, 1 1 a-nenTameru-1-(npon- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-mn)-1-(((1-metun- 1 H-TeTpas3os-5-1i) OKCH ) METHIT ) LIMKJIOTeKC- 3 -eH- | -kapOoHOBast KHCJIOTa
ObLj1a MoJIy4eHa ¢ BIXonoM 74% B COOTBETCTBUM C METOAUKOM, onucaHHOM B O0Iell MeTonunKe
A, cranus 6, ¢ ucnonb3oBanueM >TuiI-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a~((2-
(1,1-nnoxcrnoTHOMOP(OIUHO)3THIT)aMUHO)-5a,5b, 8,8, 1 1 a-nertamerwn- 1 -(porn-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(((1-metmn- 1 H-TeTpa3om-5-1i1) OKCH ) METHIT ) LINKJIOT€KC- 3 -eHKapOOKCHUIaTa B KauecTBe
pearenra. 'H SIMP (400 MI'y, XJIOPO®OPM-d) § 5.37 (br. s., 1H), 5.20 (t, J=6.4 I'y, 1H),
4.79-4.61 (m, 4H), 3.79 (s, 2H), 3.26-2.98 (m, 10H), 2.82 (d, J=9.3 I'y, 4H), 2.76-2.55 (m, 1H),
2.33-2.11 (m, 1H), 2.08 (s, 3H), 2.11-1.82 (m, 8H), 1.70 (s, 3H), 1.65-1.37 (m, 10H), 1.36-1.22
(m, 4H), 1.16 (s, 3H), 1.11-1.01 (m, 2H), 1.03 (s, 3H), 0.98 (s, 1.5H), 0.97 (s, 1.5H), 0.94 (s,
1.5H), 0.93 (s, 1.5H), 0.87 (s, 3H). XKX/MC: m/e 807,60 (M+H)", 2,90 mun (Merox XKX/MC 3).

IIpumep 14

ITonyuyenue 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramerun-1-(rpon-1-ex-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenrala|xpuseH-
9-un)-1-(((5-oxco-4,5-nuruapo-1,2,4-rruaanazon-3-mi)OKCH )METHI ) LIUKJIOTeKC-3-eH- 1 -

KapOOHOBOM KHCIIOThI

Cranus 1. Ilonydenue stuin-8-(((5-(mernnrno)-1,2,4-ruannazon-3-mi)okcu)mernn)-1,4-

nuokcacupo[4.5 | nekan-8-kapOokcunara
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VYka3zaHHOE B 3arojIOBKE COeIUHEHHE OBLIO MOJYYEHO ¢ BhIXOAO0M 90% B COOTBETCTBHU C
METOAUKOH, onucanHoi B O0miel Mmetonuke A, cragusi 1-A, ¢ UCTIONBb30BaHUEM S-(METUIITHO)-
1,2,4-Tragmnason-3-o1 B kadectse pearenta. 'H SMP (400 MI'n, XJIOPO®OPM-d) § 4.45 (s,
2H), 4.17 (q, J=7.0 I'y, 2H), 3.98-3.91 (m, 4H), 2.68 (s, 3H), 2.31-2.21 (m, 2H), 1.77-1.66 (m,
6H), 1.24 (t, J=7.2 T, 3H). XKX/MC: m/e 375,10 (M+H)", 2,50 mun (Merox XXX/MC 3).
Cramuss 2. Ilonmyuenme stuin-1-(((5-(Merunrno)-1,2,4-Tnannazon-3-min)oKCH)METHI )-4-

OKCOLII/IKJ'IOFGKC&HKap6OKCI/IJ'IaTa

~©
0O O__N /
-

Vka3aHHOE B 3arojiOBKe COeAMHEHHE ObLIO MOJy4eHO ¢ BbixogaoM 100% B cOOTBETCTBHH
¢ MeTonukoi, onucaHHoi B OOmeli meronuke A, craaus 2, ¢ ucrnoib3oBaHuem >THII-8-(((5-
(MetunTHo)-1,2,4-Tranua3on-3-uia)okcu )Metrn )- 1, 4-nuokcacnupo[4. 5| nekan-8-kapOokcunara B
kauecTse pearenra. 'H SIMP (400 MI't, XJJOPO®OPM-d) & 4.53 (s, 2H), 4.25 (q, J=7.1 I'y,
2H), 2.69 (s, 3H), 2.58-2.48 (m, 4H), 2.44-2.35 (m, 2H), 1.96-1.86 (m, 2H), 1.28 (t, /=7.2 T'y,
3H). XKX/MC: m/e 331,05 (M+H)", 2,32 mun (Meron XXX/MC 3).

Cramuss 3. Ilonyuenme stuia-1-(((S-(Merunrno)-1,2,4-Tnannason-3-muir)oKCH)METHI )-4-
(((rpudropmeTrin)cyabpOHIIT )OKCH ))IUKIIOTeKC-3 -eH- | -kapOokcuiara
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VYka3zaHHOE B 3arojIOBKE COEUHEHHE OBLIO MOJYUYEHO ¢ BBIXOAOM 55% B COOTBETCTBHH C

F
F
o

MeTonukol, onmcaHHoW B OOmel meroamke A, craaus 3, ¢ ucnojib3oBaHuem >Tui-1-(((5-
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(MeTunTHo)-1,2,4-THaNa3051-3-1i1)OKCH )METHI )-4-OKCOLIMKIJIOTeKCaHKapOOKCHUIaTa B KauecTBe
pearenta. 'H SIMP (400 MI', XJIOPO®OPM-d) § 5.74 (td, J=3.1, 1.8 I'ry, 1H), 4.50 (d, /=10.3
I'u, 1H), 4.45 (d, J=10.3 I'u, 1H),4.15 (q, J=7.0 I'y, 2H), 2.84-2.75 (m, 1H), 2.65 (s, 3H), 2.51-
2.19 (m, 4H), 2.02-1.94 (m, 1H), 1.21 (t, J=7.2 T'y, 3H).

Cramus 4. Tlonyuenme stuia-1-(((S-(Merunruo)-1,2,4-Tnanmnason-3-uin)oKCH)MEeTHI )-4-

(4,4,5,5-rerpamerun-1,3,2-nrokcabopoiaH-2- 1) UKIJIOTEKC-3 -eHKapOOKcuaTa

.—\ o
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VYka3zaHHOE B 3arojIOBKE COEIUHEHHE OBLIO MOJYYEHO ¢ BBIXOAOM 39% B COOTBETCTBHU C
METONMKON, onucaHHoW B OOIiei meromuke A, cramus 4, B TeUeHHe 7 4, C HCIOJb30BAaHUEM
stii-1-(((5-(metrnTo)-1,2,4-ruagnaszon-3-un)okcu )MeTin )-4-(((Tpudropmerrn)cy b OHMI ) -
OKCH)LIHKJIOTeKC-3-eHKapOOKCHIaTa B KadecTse pearenta. 'H SIMP (400 MI't, XJIOPO®OPM-
d) 6 6.50 (dt, /=3.5, 1.8 I';, 1H), 4.49 (d, /=10.0 'y, 1H), 4.40 (d, J/=10.0 I'y, 1H), 4.11 (q, J/=7.0
I'n, 2H), 2.72-2.64 (m, 1H), 2.64 (s, 3H), 2.28-2.16 (m, 3H), 1.98-1.81 (m, 2H), 1.23 (s, 12H),
1.17 (t, /=7.2 T, 3H). XKX/MC: m/e 441,25 (M+H)", 2,92 mun (Meroxn XXX/MC 3).

Craguss 5. Ilomyuenue stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-groxcrnoTnOMOp(OINHO)3THIT)aMUHO)-53,5b, 8,8, 1 1a-nenramernin-1-(npon-1-eH-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-

9-un)-1-(((5-(meTunTHo)-1,2,4-Traanas3o-3 -1 )OKCH ) METHIT ) LIMKJIOTEeKC-3-eHKapOoKcHiIaTa

-

2,

VYka3aHHOE B 3arojIOBKE COEIWHEHHE OBbLIO TMOJYYEeHO B COOTBETCTBHH C METOIUKOM,
ormmcanHo# B O0mmel meroanke A, cranus S5, npu 90°C B TeueHue 4 4 ¢ UCMIOIB30BAHIEM 3THII-

1-(((5-(meruntno)-1,2,4-rnanuazon-3-mn)okcu )metnn)-4-(4,4,5,5-rerpamernn-1,3,2-
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arokcabopoItaH-2-1iT ) IUKIIOTeKC-3-eHkapOokcmiaTa B kauectse pearenra. JKX/MC: m/e 883,55
(M+H)", 3,11 mun (Meron XXX/MC 3).

Cranust 6. 4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR, 13aR, 13bR)-3a~((2-(1,1-
AMOKCHAOTHOMOP(HOIMHO )3 THIT)aMHHO)-52a,5b,8,8, 1 1 a-nenTameru-1-(npon- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-un)-1-(((5-oxco-4,5-nquruapo-1,2,4-Tuaanazon-3-mi)OKCH )METHI ) LIUKJIOTeKC-3-eH- 1 -
kapOoHOBasi KuCjIOoTa ObUta mosnydeHa ¢ BbixogoM 10% B COOTBETCTBHH C METOIMKOM,
C  HUCHOJBb30BAHUEM  OTHI-4-

onucanHo B OOwel Meromuke A craqua 6

2

((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-nuokcunornomMmopdonnHo)-

2

3THII)aMHHO)-5a,5b,8,8,1 1a-nenramermin- 1-(pon-1-eH-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(((5-(meTunTHo)-1,2,4-Tanna3on-3 -1 )OKCH ) METHIT ) [IUKJIOTeKC-3-eHKapOokcuiata B
xauecTse pearenta. 'H SMP (400 MI', XJIOPODPOPM-d) & 4.80 (s, 1H), 4.76-4.69 (m, 1H),
4.60 -4.50 (m, 2H), 3.35-3.01 (m, 10H), 3.01-2.78 (m, 4H), 2.67-2.51 (m, 4H), 2.51-2.36 (m,
5H), 2.36-2.14 (m, 2H), 1.81-1.75 (m, 2H), 1.72 (s, 3H), 1.75-1.68 (m, 2H), 1.68-1.34 (m, 11H),
1.27 (s, 3H), 1.26 (s, 3H), 1.20 (s, 3H), 1.08 (s, 3H), 1.13-1.03 (m, 4H), 0.94 (s, 3H). XXX/MC:
m/e 825,50 (M+H)", 2,78 mun (Metox JKX/MC 3).

ITpumep 15

ITonyuenue 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIHHO )3 THIT)aMHHO)-52a,5b,8,8, 1 1 a-nenTameru-1-(npomn- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-

9-m)-1-((THa301-2-UIOKCH )METHIT ) IUKJIOT€KC-3 -eH- | -kapOOHOBOH KHCIIOTHI

“

_/\ //O
H/\/N\/_S\\o

Cragust 1: Ilonyuenue s>tui-8-((Tmazon-2-unokcu)metin)-1,4-quokcacnupo[4.5]nexan-

8-xapOokcuiara
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1
VYka3zaHHOE B 3arojIOBKE COEIUHEHHE OBLIO MOJYYEHO ¢ BBIXOAOM 35% B COOTBETCTBHU C
METOIMKOM, onrcanHou B OOmmei MmeToauke A, cragust 1-A, ¢ UCIIOJIb30BaHUEM THA30JI-2-0J1a B
kauecTse pearenta. 'H SAMP (400 MI'y, XJIOPO®OPM-d) § 6.39 (d, J=5.5 'y, 1H), 6.03 (d,
J=53 Ty, 1H), 4.09 (q, J/=7.3 I'y, 2H), 3.86 (s, 4H), 3.76 (s, 2H), 2.11-2.03 (m, 2H), 1.68-1.46
(m, 6H), 1.20 (t, J=7.2 T, 3H). XKX/MC m/z 328,10 (M+H)", 2,09 mun (Merox XKXX/MC 3).
Cramus 2. Ilomyuenme  3Tui-4-okco-1-((THa305-2-MIIOKCH)METHI ) IUKJIOTeKCaH- 1 -

KapOokcuara

~U©
o O S
),

VYka3zaHHOE B 3arojIOBKe COeUHEHHE OBbLIO MOMy4YeHO ¢ BbIxoaoM 80% B COOTBETCTBHU C
METONMKOH, onrcanHo B O01eli Mmeronuke A, ctanus 2, ¢ UCMIOJIb30BaHHEM 3TUI-8-((Tuason-2-
unokcn)Mernn)-1,4-nuokcacrmpo[4. 5| nekan-8-kapbokcunara B kauectse pearenta. 'H SIMP
(400 MI'u, XJIOPO®OPM-d) 6 6.47 (d, J=5.5 T'u, 1H), 6.13 (d, J=5.5 T'y, 1H), 4.28 (q, J=7.0
I'n, 2H), 3.97 (s, 2H), 2.55-2.35 (m, 6H), 1.89-1.77 (m, 2H), 1.34 (t, /=7.2 T'y, 3H). MC m/z
284,20 (M+H)", 1,72 mun (Meron XXX/MC 3).

Cramus 3. Ilonmyuenme  stui-1-((tnason-2-mnokcu)meTin)-4-(((tpudropmern)-

CyJIb(OHIT JOKCH )LIUKJIOTeKC-3-eH- | -kapOokcuiaTa

— 0 o F
o “,s\\O
o
[o]
N=(
NS
VKka3aHHOE B 3arojIOBKE COCANHECHUEC ObLIO MOJIY4€HO C BBIXOOOM 22% B BUAEC Maclia B

COOTBETCTBUHM C METOOWKOM, onucaHHol B OOmel meTomuke A, ctaaus 3, ¢ MCIOJb30BAHHEM

3TUI-4-0KCO- 1 -((THa30J1-2-UTOKCH ) METHIT ) IMKJIOT€KCaH- | -kapOOKCciaTa B KadyeCTBE pEeareHTa.
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'H SMP (400 MI'u, XJIOPO®OPM-d) & 6.43 (d, J=5.5 'y, 1H), 6.11 (d, J=5.3 I'n, 1H), 5.73
(td, J=3.4, 1.5 Ty, 1H), 4.16 (qd, J=7.2, 2.6 T, 2H), 3.90 (s, 2H), 2.74-2.64 (m, 1H), 2.45-2.39
(m, 2H), 2.33-2.20 (m, 2H), 1.85-1.76 (m, 1H), 1.25 (t, J=7.2 T, 3H). MC m/z 416,20 (M+H)",
2,75 mun (Meton JKX/MC 3).

Cramuss 4. Tlonyuenme stmin-4-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-mi)-1-

((Trazom-2-1I0KCH )METUIT ) IUKJIOTeKC-3-eH- | -kapOokcuiara

__\ O
o o
B
\ot—

VYka3zaHHOE B 3arojIOBKE COEIUHEHHE OBLIO MOJYYEHO ¢ BBIXOAOM 71% B COOTBETCTBHU C
MeTONMKOH, onrcaHHOH B O0mmeli Mmeronuke A, ctanus 4, ¢ UCMIOIb30BaHUEM 3TUJI- 1 -((Trason-2-
wokcH )MeTHN )-4-(((TprudTopMeTHIT)Cy T OHMIT JOKCH )LIUKIIOTEKC-3-eHKapOOKCHIIaTa B KAUeCTBe
pearenra. 'H SIMP (400 MI't, XJIOPOPOPM-d) § 6.49-6.46 (m, 1H), 6.45 (d, J=5.3 'y, 1H),
6.06 (d, /=5.3 I'y, 1H), 4.12 (qd, J=7.2, 2.6 I'y, 2H), 3.86 (s, 2H), 2.63-2.54 (m, 1H), 2.31-1.99
(m, 4H), 1.60 (ddd, J=13.0, 9.0, 5.6 T'y, 1H), 1.23 (s, 12H), 1.22 (t, J/=7.2 'y, 3H). MC m/z
394,30 (M+H)", 2,65 mun (Metox XKX/MC 3).

Craguss 5. Ilomyuenme stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-groxkcunoTnoMopdONNHO)3THI)aMUHO)-53,5b, 8,8, 1 1a-nenramernin-1-(npon-1-eH-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-

9-m)-1-((THa301-2-UIOKCH )METHIT ) IUKJIOT €KC-3 -eHKapOOoK cHiaTa

>

Yka3aHHOE B 3aroJIoBKe COSAMHEHHe OBbLIO MOJy4eHo ¢ BbixogaoM 30% B BHUIE TBEPIOTO
BEI[ECTBA B COOTBETCTBHU C METOAMKOM, omucaHHoW B OOmeli merommke A, cramgus S5, C
HCIIOJIb30BaHUEM (1R,3aS,5aR,5bR,7aR,11aR,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramerun-1-(npon-1-en-2-wmn)-
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2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-untpudropmerancynbponata u stun-4-(4,4,5,5-rerpamerni-1,3,2-nuokcaboponan-2-min)-1-
((THA3071-2-MITOKCH)METHIT)LIUKJIOTeKC-3-eHKapOOKCHIaTa B kadectse pearentos. 'H SIMP (400
MTI'y, XJIOPO®OPM-d) 6 6.46 (d, J=5.5 'y, 1H), 6.06 (d, J=5.3 'y, 1H), 5.30 (br. s., 1H), 5.18-
5.13 (m, 1H), 4.70 (d, J=2.0 I', 1H), 4.58 (s, 1H), 4.11 (q, J=7.3 I'y, 2H), 3.96-3.84 (m, 2H),
3.11-2.97 (m, 8H), 2.74-2.42 (m, 6H), 2.22-0.85 (m, 27H), 1.67 (s, 3H), 1.25 (t, /=7.2 T'y, 3H),
1.04 (s, 3H), 0.94 (s, 3H), 0.93-0.86 (m, 6H), 0.83 (s, 3H). MC m/z 836,65 (M+H)", 2,98 mun
(Merton XXX/MC 3).

Cranus 6. 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOPQOJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearameTm-1-(ipon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-m)-1-((THa301-2-UIOKCH )METHIT ) LIUKIIOTeKC-3-eH- 1 -kapOoHOBass Kuciora Oblia IMOJNydeHa C
BBIXOZIOM 68% B BHUII€ TBEPIOrO BEIIECTBA B COOTBETCTBUH C METOIUKOH, onucanHo B OO0mei
s craaus 6, c HUCTIOJIb30BAHUEM 3TUI-4-

((1R,3aS,5aR,5bR,7aR,11a8,11bR, 13aR, 13bR)-3a-((2-(1,1-

METOIUKE A

IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-
9-11)-1-((THA3071-2- MITOKCH) METHIT ) LILKJIOTeKC-3-eHKapOOKCHIaTa B KadecTse pearenta. 'H SIMP
(400 MI'u, XJIOPO®OPM-d) 6 6.70 (d, J=5.5 I', 1H), 6.08 (d, J=5.5 I'u, 1H), 5.42-5.28 (m,
1H), 5.20 (dd, J=16.2, 49 'y, 1H), 4.78 (s, 1H), 4.69 (s, 1H), 4.19-4.01 (m, 1H), 4.02-3.85 (m,
1H), 3.29 (d, J=15.8 T'u, 1H), 3.24-2.95 (m, 7H), 2.85 (d, J=10.8 I'y, 2H), 2.61 (d, J=16.6 I'y,
1H), 2.43 (d, J=15.1 T'u, 1H), 2.31-2.12 (m, 8H), 2.12-1.85 (m, 6H), 1.85-1.75 (m, 1H), 1.70 (s,
3H), 1.75-1.60 (m, 2H), 1.59-1.21 (m, 12H), 1.17 (s, 3H), 1.13-1.01 (m, 2H), 1.04 (s, 3H), 0.98
(s, 3H), 0.96 (s, 3H), 0.86 (s, 3H). XKX/MC: m/e 808,55 (M+H)", 1,832 mun (Merox XKX/MC 3).

ITpumep 16

[Tonyuyenne 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(pon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mm)-1-(((1-pernn-1H-1,2,3-Tprazon-5-11)OKCH ) METHIT ) IMKJIOT€KC-3-eH- | -kapOOHOBOIA

KHCJIOTHI



Cramuss 1. Tlonmyuenme sTun-8-(((1-penmn-1H-1,2,3-tpuazon-5-mn)okcu)mernn)-1,4-

nuokcacnupo[4.5 ] nekan-8-kapOokcunara

[\
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Vka3zaHHOE B 3aroJIOBKE COCAMHEHHE OBbUIO MOJYYEHO B COOTBETCTBHM C METOJUKOM,
onmcanHoM B O0mmei meroauke A, cranus 1-A, ¢ ucnonb3opanuem 1-penmn-1H-1,2 3-tpuazon-
5-o1a B KauecTBe peareHTa. OTO BELIECTBO HANpPAMYIO Oe3 [OMOJHUTENbHONH OYUCTKH
TepeHOCHTH Ha crieyromyio cramuio. XKX/MC: m/e 388,20 (M+H)", 2,32 mun (Meton XKX/MC
3).
Cranus 2. IMonyuenue stun-4-okco-1-(((1-pennn-1H-1,2,3-rpuazon-5-

WUT)OKCH )METHIT ) IUKJIOT€KCaHKapOOKCHIIaTa

ele
T

"

Vka3aHHOE B 3ar0JIOBKE COEIMHEHHE OBLIO MOJYYEeHO C BBIXOAOM 9% B COOTBETCTBHU C
MeTonukol, onmcaHHoH B OOmel meropmke A, craaust 2, ¢ ucnojib3oBaHuem >THI-8-(((1-
¢dennn-1H-1,2,3-tpuazon-5-um)okcu)mermn)-1,4-nnokcacnupo[ 4.5 nexan-8-kapOokcunara B
kauecTse pearenta. 'H SAMP (400 MI't, XJIOPO®OPM-d) § 7.66-7.59 (m, 2H), 7.53-7.45 (m,
1H), 7.45-7.36 (m, 2H), 7.20 (s, 1H), 4.22 (s, 2H), 4.15 (q, J=7.1 'y, 2H), 2.53-2.42 (m, 4H),
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2.40-2.30 (m, 2H), 1.83-1.71 (m, 2H), 1.15 (t, /=7.2 T, 3H). XKX/MC: m/e 388,20 (M+H)",
2,32 mua (Meron XXX/MC 3).
Cramus 3. Ilonmyuenue ostuin-1-(((1-¢penun-1H-1,2,3-rpuazon-5-mn)okcu)meTnin)-4-
(((rpudropmeTnn)cyabHOHIIT )OKCH )LIUKIIOTeKC-3 -eHKapOOK cHIaTa
F

— O o.
o R
o
o

F
F
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VYka3zaHHOE B 3arOJIOBKE COCTUHEHUE OBbLIO MOJIyUeHO ¢ BBIXOAOM 144% B COOTBETCTBHU
C MeToauKOM, onucaHHou B OOmell MeTonuke A, ctagus 3, ¢ UCIOJIb30BaHUEM 3TUI 4-0KCO-1-
(((1-pernn-1H-1,2,3-Tpruazon-5-mi)OKCH )METHIT ) IUKIIOT€KCaHKapOOKCHIaTa B Ka4yecTBe
pearenta. 'H SIMP (400 MI'ti, XJIOPO®OPM-d) § 7.69-7.63 (m, 2H), 7.54-7.48 (m, 2H), 7.46-
7.40 (m, 1H), 7.22 (s, 1H), 5.80-5.75 (m, 1H), 4.29 (d, J=9.0 I'u, 1H), 4.22 (d, J=8.8 I'y, 1H),
4.17-4.11 (m, 2H), 2.87-2.79 (m, 1H), 2.56-2.44 (m, 1H), 2.42-2.22 (m, 3H), 1.97-1.89 (m, 1H),
1.17 (t, /=7.2 T, 3H). XKX/MC: m/e 476,25 (M+H)", 2,65 mun (Meroxn XXX/MC 3).

Cramus 4. Ilonyuenue stun-1-(((1-¢penun-1H-1,2,3-rpuazon-5S-mn)okcu)merni)-4-

(4,4,5,5-rerpamernin-1,3,2-nnokcaboposnan-2-ni)LUKJIOreKkc-3 -eHKkapOokcuiara
._\ o
o o
B
o \o/\_

VYka3zaHHOE B 3aroJIoBKe CO€AMHEHHUE ObLIO MOJyueHO ¢ BhIXoAoM 91% B Buae Macnia B

COOTBETCTBHHM C METOIUKOM, omucaHHoii B OOmel Metomuke A, ctaaus 4, ¢ MCIOJb30BaHHEM
stin-1-(((1-pernn-1H-1,2,3-rpuazon-5-mn)okcn )mern)-4-(((tpudropmerin)cynbdhormn)-
OKCH)LIHKJIOTeKC-3-eHKapOOKCHIaTa B KadecTse pearenta. 'H SIMP (400 MI', XJIOPO®OPM-
d) 6 7.68-7.63 (m, 2H), 7.50-7.43 (m, 2H), 7.41-7.35 (m, 1H), 7.19 (s, 1H), 6.49 (dt, J/=3.5, 1.8
I'm, 1H), 4.25 (d, /=8.8 I'y, 1H), 4.19 (d, /=8.8 'y, 1H), 4.08 (qd, J=7.1, 1.0 I'y, 2H), 2.69-2.60
(m, 1H), 2.28-2.05 (m, 3H), 1.98-1.90 (m, 1H), 1.88-1.81 (m, 1H), 1.23 (s, 12H), 1.12 (t, J=7.2
', 3H). XKX/MC: m/e 454,35 (M+H)", 2,63 mun (Meron XKX/MC 3).

Craguss 4. Tlomyuenme stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-

(1,1-nnoxcunoTnoMoponnHO)ITHI )aMUHO)-5a,5b,8,8,1 1a-nenramermn-1-(npon-1-en-2-mn)-
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2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-un)-1-(((1-pennn-1H-1,2,3-Tprazon-5-ui)OKCH)METHI ) LIUKJIOTeKC- 3 -eHKapOoKcuiaTa

e

4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IHOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearameTmn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(((1-pennn-1H-1,2,3-Tpra3on-5-1i)OKCH ) METHIT ) LIUKJIOTeKC-3-eH- | -kapOoHOBast
KUCJIOTa ObLIa TOJNydeHa ¢ BbIXOHOM 58% B BHIE TBEPAOIrO BEINECTBA B COOTBETCTBUU C
MeTonukol, onmcaHHoW B OOmel meroamke A, craaust 5, ¢ ucnoib3oBaHuem >Tuil-1-(((1-
dennn-1H-1,2,3-tpuazon-5-um)okcu)mernn)-4-(4,4,5,5-rerpameruin- 1,3, 2-nuokcaboposnan-2-
VLT)LHKJIOreKC-3-eHKapOOKCcHiaTa B Kadectse pearenta. 'H SIMP (400 MI', XJIOPOPOPM-d)
8 7.71-7.65 (m, 2H), 7.51-7.44 (m, 2H), 7.41-7.35 (m, 1H), 7.19 (s, 1H), 532 (br. s., 1H), 5.15
(d, /4.8 T'y, 1H), 4.68 (d, J/=2.0 I'u, 1H), 4.57 (s, 1H), 4.30-4.20 (m, 2H), 4.09 (q, J=7.3 I'y,
2H), 3.09-2.96 (m, 8H), 2.71-2.38 (m, 6H), 2.25-0.86 (m, 27H), 1.66 (s, 3H), 1.14 (t, J=7.2 I'ny,
3H), 1.03 (s, 3H), 0.94 (s, 3H), 0.93-0.87 (m, 6H), 0.83 (s, 3H).

Cranus 6. YKa3aHHOE B 3arOJIOBKE COSIMHEHUE ObUIO MOJMy4YeHO ¢ BbIxoaoM 20% B BUzE
TBEPJOTO BELIECTBA B COOTBETCTBUHU C METOJMKOM, onrcaHHoM B O01mel MeToauke A, ctaaus S,
c HCIIOJIb30BaHUEM stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOPQOJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearameTmn-1-(ipon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral aJxpusen-
9-un)-1-(((1-pennn-1H-1,2,3-Tpra3on-5-1i1)OKCH)METHI ) LIUKIIOTeKC- 3 -eHKapOOKcHIaTa B
kauecTse pearenrta. 'H SAMP (400 MI', XJIOPO®OPM-d) § 7.79-7.70 (m, 2H), 7.53-7.46 (m,
2H), 7.43-7.37 (m, 1H), 7.26-7.22 (m, 1H), 5.36 (br. s, 1H), 5.18 (t, /=5.5 'y, 1H), 4.70 (s, 1H),
4.61 (s, 1H), 4.38-4.23 (m, 2H), 3.09-2.92 (m, 8H), 2.90-2.80 (m, 2H), 2.78-2.54 (m, 4H), 2.31-
2.10 (m, 4H), 2.04-1.80 (m, 6H), 1.73 (d, /=11.3 I', 1H), 1.67 (s, 3H), 1.54 (d, /=17.8 ', 3H),
1.49-1.35 (m, 6H), 1.35-1.15 (m, 5SH), 1.11 (s, 3H), 1.14-1.02 (m, 2H), 1.00 (s, 3H), 0.97-0.94
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(m, 1H), 0.96 (s, 3H), 0.93-0.92 (m, 3H), 0.85 (s, 3H). XXX/MC: m/e 868,65 (M+H)", 2,83 mun
(Meron XKX/MC 3).

ITpumep 17

ITonyuenue 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUAOTHOMOPQOJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(mpon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
9-m1)-1-(((1-m3onporun-1H-1,2,3-Tpruazon-5-mui) OKCH )METHIT ) LIUKJIOTEKC-3 -eH- | -kapOOHOBOM

KHCJIOTHI

((N’<
N=N'

Cranus 1. ITonyuenue >tun-8-(((1-u3onponun-1H-1,2,3-tpuazon-5-mn)okcu)mernn)-1,4-

nuokcacupo[4.5 | nekan-8-kapOokcunara

O/_\O
iy
(o] o N,
ow
N
VYka3aHHOe B 3aroJioBKe COeNUHEHWE ObUI0 MOJy4eHO ¢ BbixomoM 43% B Bume
TIOJIYTBEPIOTO BEIEeCTBA B COOTBETCTBUU C METOAWKOH, omucaHHON B OOmieit meronmuke A,
cranus 1-B, mpu 105°C, ¢ ucnonszoBanuem 1-uzonponun-1H-1,2,3-rpuazon-5-ona B kadecTse
pearenra. 'H SMP (400 MI'y, XJJOPODPOPM-d) & 7.06 (s, 1H), 4.59 (spt, J=6.8 I'y, 1H), 4.18
(q, /=7.2 T'u, 2H), 4.08 (s, 2H), 4.00-3.91 (m, 4H), 2.33-2.24 (m, 2H), 1.76-1.65 (m, 6H), 1.51
(d, J=6.8 T, 6H), 124 (t, J=7.2 T, 3H). KX/MC: m/e 354,30 (M+H)", 3,33 mun (Merox
KX/MC 11).

Cramus 2. Ilonyuenune stun-1-(((1-m3onponun-1H-1,2,3-tpuazon-5-mn)okcu)mernin)-4-

OKCOLIMKJIOTeKCaH- 1 -kapOokcuiaTa
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VYka3zaHHOE B 3arojIoBKe COeAMHEHHUE ObLIO MOJyYeHO ¢ BhIXOAOM 91% B BUAe Macnia B
COOTBETCTBHH C METOMUKOM, onucanHoil B OOmel MeTomuke A, ctaaus 2, ¢ MCIOJb30BaHHEM
st-8-(((1-m3onpommn-1H-1,2,3-tpuazon-5-wun)okcu )metnn)- 1, 4-nuokcacnupo[ 4. 5| nexaH-8-
KapOOKcHIaTa B kadecTse pearenta. 'H SIMP (400 MI', XJIOPO®OPM-d) & 7.02 (s, 1H), 4.50
(spt, /=6.8 I'y, 1H), 4.17 (q, J=7.0 I'y, 2H), 4.11 (s, 2H), 2.52-2.40 (m, 4H), 2.38-2.28 (m, 2H),
1.82-1.71 (m, 2H), 1.43 (d, J=7.0 T, 6H), 1.19 (t, J=7.2 T, 3H). XKX/MC: m/e 354,30 (M+H)",
1,96 mun (Meton )KX/MC 3).

Cramus 3. Ilomyuenme stin-1-(((1-m3onponun-1H-1,2,3-tpuazon-S-mn)okcu)mernin )-4-
(((rpudropmeTrn)CyTb(POHIIT JOKCH ) LIUKIIOTeKC-3 -eHKapOOKCcHIaTa

F

—_ o o.
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o
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N

VYka3aHHOE B 3arojioBKe COeIUHEHHE ObLIO MOJyu4eHO ¢ BhIXOAoM 97% B BHIE Macia B

F
F
(o)

COOTBETCTBHH C METOMUKOM, onucanHoii B OOInei MeTomuke A, cTagus 3, ¢ MCIOJb30BAHHEM
stri-1-(((1-m3onponmn-1H-1,2,3-Tpruazon-5-mi)okcu )MeThII ) -4 -OKCOLIMKJIOTeKCaHKapOOKCHIIaTa
B KauecTBe pearenta. 'H SIMP (400 MI'y, XJIOPOPOPM-d) § 7.04 (s, 1H), 5.79-5.73 (m, 1H),
4.53 (spt, J/=6.8 I', 1H), 4.19-4.04 (m, 4H), 2.88-2.76 (m, 1H), 2.55-2.21 (m, 4H), 1.92 (ddd,
J=13.7, 7.9, 6.3 Ty, 1H), 1.47 (d, J=6.8 T'n, 6H), 1.20 (t, J=7.2 I'y, 3H). F AMP (376MI 1,
XJIOPO®OPM-d) § -73.94 (s, 3F). XKX/MC: m/e 442,20 (M+H)", 2,64 mun (Meron XXX/MC
3).

Cramus 4. Ilonmyuenmne stin-1-(((1-m3onpomnun-1H-1,2,3-Tpuazon-S-mn)okcu)mernin )-4-

(4,4,5,5-rerpamermn-1,3,2-nruokcabopoiaH-2- 1T IUKIJIOTEKC-3 -eHKapOOKcHiaTa
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VYka3aHHOE B 3aroJIOBKE CoeuHeHue ObUIO MoyydeHo ¢ BbixogoM 100% B COOTBETCTBHUM

¢ MeTonukou, onucanHoi B OOmel meronuke A, craaus 4, ¢ ucnonb3oBanuem >Til-1-(((1-
usonponui-1H-1,2 3-tpuazon-5-mn)okcu )merun )-4-(((Tpud TopMeTHI )CY b OHIIT)OKCH )-
LIMKJIOTeKC-3-eHKapOoKcuIaTa B kadecTse pearenta. 'H SAMP (400 MI't, XJJOPO®OPM-d) §
7.02 (s, 1H), 6.48 (dt, J/=3.3, 1.7 ', 1H), 4.53 (spt, /=6.8 I'y, 1H), 4.16-4.06 (m, 4H), 2.69-2.60
(m, 1H), 2.28-2.05 (m, 3H), 1.98-1.81 (m, 2H), 1.46 (dd, J=6.8, 2.3 'y, 6H), 1.22 (s, 12H), 1.17
(t, /=7.2 Ty, 3H). XKX/MC: m/e 420,30 (M+H)", 2,65 mun (Merox JKX/MC 3).

Cramust 5. Tlomyuenme stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nnoxcunoTnoMopoNUHO)ITHIT)aMUHO)-5a,5b, 8,8, 1 1a-nerramerwn-1-(mporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-un)-1-(((1-n3onmpormn-1H-1,2,3-Tpruazon-5-mi)oKcH )METHIT ) IUKIIOT €K C-3 -eHKapOoKcHuiaTa

At

VYka3zaHHOE B 3arOJIOBKE COCTUHEHUE ObLIO MOJyueHo ¢ BeixoaoM 100% B cOOTBETCTBHU
¢ MeTonuKoH, ommcaHHON B OOmell meromuke A, craaus S5, ¢ ucnonb3oBaHueMm >Tl-1-(((1-
uzonponwi-1H-1,2 3-rpuazon-S-un)okcu)mernn)-4-(4,4,5,5-rerpamernn-1,3,2-nuokcadoponan-
2-WT)LUKIIOreKC-3-eHKapOoKCHnaTa B kadecTse pearenta. 'H SMP (400 MI', XJIOPO®OPM-
d) 6 7.05 (s, 1H), 5.33 (br. s., 1H), 5.16 (d, /=4.8 I', 1H), 4.68 (s, 1H), 4.56 (s, 1H), 4.56 (spt,
J=6.7 I'u, 1H), 4.20-4.09 (m, 4H), 3.11-2.93 (m, 8H), 2.71-2.36 (m, 6H), 2.30-0.86 (m, 27H),
1.66 (s, 3H), 1.49 (d, /=6.3 I'y, 6H), 1.21 (t, /=7.2 'y, 3H), 1.04 (s, 3H), 0.94 (s, 3H), 0.93-0.87
(m, 6H), 0.83 (s, 3H). JKX/MC: m/e 862,73 (M+H)", 2,35 mun (Meron XKX/MC 1).

Cranus 6. 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
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IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(((1-uzonponmn-1H-1,2,3-Tpuazon-5-mi)okcr )METUIT )LUKIIOTeKC-3 -eH- | -kapOOHOBast
KUCJIOTa ObLTa TOJIy4eHa C BBIXOIOM 45% B COOTBETCTBHM C METONUKOMN, onucaHHOW B OO0mei
METOIUKE A, cTaaus 6, c HUCTIOJIb30BAHUEM 3TUN-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCUIOTHOMOPQOJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(pon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
9-mn)-1-(((1-u3onponmi-1H-1,2,3-Tprua3on-5-mi)oKCH )METHIT ) LIUKJIOTeKC-3 -eHKapOOKCcHiiaTa B
kagectBe pearenta. 'H SIMP (400 MI't, XJIOPO®OPM-d) § 7.12 (d, J=2.3 T, 1H), 5.36 (br. s.,
1H), 5.19 (d, /=43 I'y, 1H), 4.72 (s, 1H), 4.63 (s, 1H), 4.67-4.52 (h, J/=6.8 I', 1H), 4.32-4.10
(m, 2H), 3.20-2.89 (m, 8H), 2.87-2.68 (m, 3H), 2.68-2.53 (m, 1H), 2.34-2.21 (m, 1H), 2.21-1.85
(m, 11H), 1.85-1.73 (m, 1H), 1.71-1.65 (m. 1H), 1.68 (s, 3H), 1.51 (d, J=6.5 'y, 6H), 1.64-1.36
(m, 9H), 1.36-1.19 (m, 4H), 1.14 (s, 3H), 1.07 (br. s., 2H), 1.01 (s, 3H), 0.97-0.96 (m, 4H), 0.94-
0.89 (m, 3H), 0.87 (s, 3H). XKXX/MC: m/e 834,69 (M+H)", 2,32 mun (Meton XXX/MC 1).

ITpumep 18

ITonyuenue 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-52,5b,8,8,1 1 a-nenramermn-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpuszen-
9-un)-1-(((5-(mpon-1-eH-2-11)130THA30JI-3-1JT) OKCH )METHIT ) LIUKJIOTeKC-3 -eH- | -kapOOHOBOI

KHCJIOTBI

Cragus L. ITonyuenue 5TII-8-((M30THA30-3-UIIOKCH )MeTHI)- 1,4~

nuokcacupo[4.5 ] nekan-8-kapOokcunara
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VYka3zaHHOE B 3arojIOBKE COeUHEHHE OBLIO MOJYYEHO ¢ BBIXOAOM 36% B COOTBETCTBHU C
METOAMKOM, omucaHHoM B OOmei meromuke A, cragus 1-A, ¢ MCIOJB30BAHHEM H30THA30JI-
3(2H)-oHa B KauecTse pearenta. 'H SAMP (400 MI't, XJIOPO®OPM-d) § 8.42 (d, J=4.8 ',
1H), 6.57 (d, J/=4.8 'y, 1H), 4.42 (s, 2H), 4.17 (q, J=7.0 I'u, 2H), 3.99-3.93 (m, 4H), 2.31-2.20
(m, 2H), 1.75-1.65 (m, 6H), 1.23 (t, J=7.2 'y, 3H). XKX/MC: m/e 328,20 (M+H)", 3,59 mun
(Meton XXX/MC 12).

Cragus 2. Ilonyuenue s1rn-8-(((5-(2-ruppoxcurnponan-2-ui)u30THa3071-3 -

wi)okcu)Merwn )-1,4-nuokcacrupo[ 4.5 nekan-8-kapOokcunara

o OMOH
N

=8

B pacTBop s>TuN-8-((M30THa30-3 -uiokcu )Metin )- 1 ,4-nuokcacnupo[ 4.5 | nekan-8-
kapOoxkcunara (100 mr, 0,305 mmons) B THF (2 mi) B armocdepe azora mpu -78°C nobasisiin
2M pacteop LDA (0,305 mu, 0,611 mmone). Ity cmech nepememmBany npu -78°C B reuenue 20
MHUHYT, Tocjie 4ero nodaBisiim HepaszOaBjieHHb mnpomnaH-2-oH (0,045 mui, 0,611 mmounb).
IlepememnBanne mnpopomxkanu B TedueHue eme 30 muHyT npu -78°C. PeakUHOHHYIO CMeCh
raciJid TIOJYHACBHIIEHHBIM pacTBOpoM xuyopuaa ammonust B 0,5M HCI, skcrparuposanu
STHJIALIETATOM ¢ KOHLUEHTPUPOBAIM B BakyyMe. HeouWieHHYI0 CMeCh OYHINAIA Ha
CUJIMKAreJIeBON KOJIOHKE, KOTOPYIO droupoBain cMechio 0-45% EtOAc/rekcaHsl, ¢ MOTy4YeHHEM
LIENIeBOr0 MpOAyKTa B Bie Macaa (83 mr, 70%). 'H SIMP (400 MI't, XJIOPO®OPM-d) § 6.35
(s, 1H), 432 (s, 2H), 4.13 (q, J=7.1 'y, 2H), 3.91 (s, 4H), 2.84 (s, 1H), 2.26-2.12 (m, 2H), 1.72-
1.61 (m, 6H), 1.58 (s, 6H), 1.19 (t, J=7.2 T'u, 3H). XKX/MC: m/e 386,20 (M+H)", 2,75 mun
(Meton XXKX/MC 13).

Cragus 3. ITonyuenue stuin-1-(((5-(2-ruppoxcurnponan-2-uia)u30THA30I-3 -

WJT)OKCH)METUI )-4-OKCOLIMKJIOT€KCaHKapOOKCHIaTa
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VYkazaHHOE B 3arOJIOBKE COCTUHEHUE ObLIO MoyueHo ¢ BbixoaoM 100% B COOTBETCTBHU
C METOAMKOM, onucanHoi B OOuieit MeToanke A, craaus 2, ¢ ucnoyib3oBaHueM 3TriI-8-(((5-(2-
THIPOKCHUITPOTIAH-2-HJT)M30THA30I-3- 1T )OKCH )MeTH)- |, 4-uokcactupo[4.5 | nekaH-8-
kapOoKcHIaTa B KadecTse pearenta. 'H SIMP (400 MI', XJIOPO®OPM-d) § 6.36 (s, 1H), 4.41
(s, 2H), 4.20 (q, J/=7.2 T'y, 2H), 2.99 (s, 1H), 2.52-2.41 (m, 4H), 2.39-2.29 (m, 2H), 1.88-1.75
(m, 2H), 1.59 (s, 6H), 1.23 (t, J=7.0 T, 3H). XKX/MC: m/e 342,15 (M+H)", 2,03 mun (Metox
KX/MC 3).

Cramus 4. Tlomyuenme stui-1-(((5-(mporm-1-eH-2-n1)n30THA30I-3-HIT)OKCH)METHIT )-4 -

(((rpudropmeTmn)cyabpOHIIT )OKCH ))IUKIIOTeKC-3 -eH- | -kapOokcniara
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Yka3aHHOE B 3ar0JIOBKE COENMHEHHE ObUIO TOJYYEHO ¢ BBIXOAOM 22% B COOTBETCTBHH C
METONMKOH, omucaHHON B OOmieit mMeropmke A, cramust 3, ¢ ucnosnb3oBaHueM 3Tui-1-(((5-(2-
TUAPOKCHUITPOTIAH-2-HJT)U30THA30J1-3-HJT)OKCH ) METHII )-4-0OKCOLIMKJIOTeKCaHKapOoKcHiIaTa B
kauecTse pearenta. 'H SIMP (400 MI'u, XJIOPO®OPM-d) § 6.50 (s, 1H), 5.76 (td, J=3.3, 1.8
I'n, 1H), 5.45 (s, 1H), 5.18 (s, 1H), 4.47 (d, J=10.0 I'y, 1H), 4.41 (d, J=10.0 I'u, 1H), 4.19 (qd,
J=7.1, 0.8 I'u, 2H), 2.85-2.77 (m, 1H), 2.53-2.22 (m, 4H), 2.09 (s, 3H), 1.98-1.90 (m, 1H), 1.24
(t, J=7.2 T, 3H). XKX/MC: m/e 456,10 (M+H)", 2,76 mun (Merox XKX/MC 3).

Cramuss 5. Tlomyuenme stui-1-(((5-(mporm-1-eH-2-n1)u30THA30I-3-HIT)OKCH )METHIT )-4 -

(4,4,5,5-Terpamerni-1,3,2-nnokcaboponan-2-ni)UKJIOreKc-3-eH- 1 -kapOokcuara

R



VYka3zaHHOE B 3arojIOBKe COeIUHEHHE OBbLIO MOJYYEHO ¢ BBIXOAOM 78% B COOTBETCTBHU C
METOIUKOH, onmucanHoi B O0meli MmeToauke A, cranus 4, ¢ ucnosb3oBanueM 3Tu- 1-(((S-(rpor-
1-eH-2-1m)U30THA3051-3 -1 ) OKCH )METHI )-4-(((Tpru TOPpMETHIT ) Cy TH( OHHIT )OKCH ) LIUKIIOTEKC-3 -
eHKapOOKcHIaTa B kKadecTse pearenta. 'H SAMP (400 MI'y, XJJOPOPOPM-d) § 6.55-6.50 (m,
1H), 6.49 (s, 1H), 5.43 (s, 1H), 5.14 (s, 1H), 4.46 (d, /=10.0 I'u, 1H), 4.37 (d, J/=10.0 'y, 1H),
4.15 (q, J=7.0 I'u, 2H), 2.74-2.64 (m, 1H), 2.28-2.16 (m, 3H), 2.09 (s, 3H), 2.01-1.80 (m, 2H),
1.26 (s, 12H), 1.21 (t, J=7.2 T, 3H). XKX/MC: m/e 434,20 (M+H)", 2,79 mun (Meton XXX/MC
3).

Cragust 6. Ilomyuenme stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nnoxcunoTnoMopoInHO)3THI )aMUHO)-5a,5b, 8,8, 1 1a-nerramernn-1-(rporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-un)-1-(((5-(mpon-1-eH-2-11)U30THA30II-3-HJT) OKCH )METHIT )LIUKJIOTeKC-3 -eHKapOoKkcHuiara

)
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VYka3zaHHOE B 3arojIOBKE COEIUHEHHE OBLIO MOJYYEHO ¢ BBIXOAOM 42% B COOTBETCTBHU C
MeTOAuKOH, onucanHoi B O0meli MeTonuke A, cranus S, ¢ ucnosb3oBanueM 3Ti- 1-(((S-(rporn-
1-eH-2-nnm)u30THa307-3 -1 )oKcH )MeTII )-4-(4,4,5,5-TerpameTii-1,3,2-nrokcaboponas-2-
VLIT)[IHKJIOTeKC-3-eHKapOOKCHIaTa B KadecTse pearenta. 'H SIMP (400 MI', XJIOPOPOPM-d)
8 6.51 (s, 1H), 5.44 (s, 1H), 5.35 (br. s., 1H), 5.19 (br. s., 1H), 5.17 (s, 1H), 4.76 (s, 1H), 4.71 (s,
1H), 4.51-4.38 (m, 2H), 421-4.12 (m, 2H), 3.41-2.92 (m, 11H), 2.78-2.54 (m, 3H), 2.22-0.89
(m, 27H), 2.09 (s, 3H), 1.69 (s, 3H), 1.23 (t, /=7.2 ', 3H), 1.13 (s, 3H), 1.04 (s, 3H), 0.96-0.91
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(m, 6H), 0.87 (s, 3H). XKX/MC: m/e 876,60 (M+H)", 3,01 mun (Meron XXX/MC 3).

Cranus 7. 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramerun-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-un)-1-(((5-(mpon-1-eH-2-11)U30THA30JI-3-HJT)OKCH )METHJT )LIUKJIOTeKC-3 -eH- | -kapOoHOBast
KUCJI0Ta ObLTa MOJydeHa ¢ BBIXOAOM 56% B COOTBETCTBHM C METOAMKOM, omucaHHO B OOreit
c HCIIOJIb30BAHUEM 3TUN-4-

MeTOOHuKe A cTamust 6

2

((1R,3a8,5aR,5bR,7aR, 11a8S,11bR,13aR, 13bR)-3a-((2-(1,1-

2

IHOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(ipon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(((5-(mpon-1-eH-2-11)M30THA30JI-3-FJT) OKCH )METHIT )LIUKJIOT€KC-3 -eHKapOOKCcHiIaTa B
kauecTse pearenta. 'H SAMP (400 MI't, XJIOPOPOPM-d) § 6.55 (s, 1H), 5.47 (s, 1H), 5.37 (br.
s., 1H), 5.21 (d, /=53 'y, 1H), 5.19 (s, 1H), 4.79 (s, 1H), 4.73 (s, 1H), 4.56-4.50 (m, 1H), 4.50-
443 (m, 1H), 3.40 (d, J/=11.8 I', 1H), 3.29-2.91 (m, 10H), 2.80-2.72 (m, 1H), 2.72-2.62 (m,
1H), 2.34-2.09 (m, 6H), 2.11 (s, 3H), 2.09-1.97 (m, 4H), 1.97-1.83 (m, 2H), 1.83-1.68 (m, 2H),
1.71 (s, 3H), 1.67-1.37 (m, 12H), 1.37-1.23 (m, 1H), 1.15 (s, 3H), 1.13-1.03 (m, 2H), 1.06 (s,
3H), 0.98-0.97 (m, 3H), 0.95-0.93 (m, 3H), 0.89 (s, 3H). XKX/MC: m/e 848,50 (M+H)", 3,05
muH (Meton XKX/MC 3).

ITpumep 19

ITonyuyenue 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCUIOTHOMOPQOJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(npon- 1-en-2-wun)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-

9-m)-1-((mupunazuH-3 -UIOKCH )METHIT ) LIMKJIOTEKC-3-€H- | -kapOOHOBOM KHUCIIOTHI

)

%

Cragus L. ITonyuenue 5TIn-8-((MupraasuH-3-uIoKCH )MeTn)-1,4-

nuokcacupo[4.5 ] nekan-8-kapOokcunara
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B pactBop sTmn-8-(ruppoxcumernn)-1,4-nuokcacnupol4.5]nekan-8-kapookcunara (300
mr, 1,23 mmonb) B DMF (6 mi) mpu 0°C nobGasnsimm mpem-Oytokcun kamust (1,84 mu, 1,84
MMOJIb), 3aTeM no0aBisui 3-xjoprmpunasud (211 mr, 1,84 mmons). [TonydeHHYI0 CyCIEH3HIO
nepememuBasiu npu 0°C, 3areM HarpeBajy 1O K.T. B TEUEHHE HOYH. PEaKLMOHHYIO CMECh
pazbaBmsuin sTunaneratoMm (10 mut), mMpOMBIBaJIM BONOH, CYIIMIM Haja Cyib()aToM HATPHUs U
KOHIIEHTPUPOBAJIM B BaKyyMe C MOJy4YeHHEeM HeouulneHHoro mponykra. XKX/MC: m/e 323,20
(M+H)", 2,09 mun (Meron XXX/MC 7).

Cragus 2. ITony4enue sTIN-4-0kco- 1 -((mupupazun-3-

WJIOKCH ) METHUT ) [IUKJIOTEKCaHKapOOKCHTaTa

Yka3aHHOE B 3aroJIOBKE COENMHEHHE ObLUTO MOJYYEHO ¢ BbIXOA0M 70% B COOTBETCTBHH C
METONMKOM, omucanHoW B OOImei Meromuke A, craguss 2, ¢ HUCIOJb30BAaHUEM HDTUJI-8-
((mupupazus-3-unokcu )merun )- 1,4-nuokcacnupo[4.5 | nekan-8-kapOokcunara B Ka4yecTBe
pearenra. 'H SIMP (400 MI'y, XJIOPO®OPM-d) & 8.82 (dd, J=4.5, 1.3 T'y, 1H), 7.37 (dd,
J=9.0, 4.5 T, 1H), 6.96 (dd, /=89, 1.4 ', 1H), 4.64 (s, 2H), 4.21 (q, /=7.1 I'u, 2H), 2.57-2.28
(m, 6H), 1.92-1.82 (m, 2H), 1.28 (t, J=7.2 'y, 3H). XKX/MC: m/e 279,15 (M+H)", 1,71 mun
(Meton XKX/MC 7).

Craaus 3. ITonyuenue sTII- 1 -((Mupraa3uH-3 -UIOKCH )METH)-4-

(((rpudropmeTnn)Cyab(POHIIT )OKCH ))LIUKIIOT€KC-3 -eHKapOOKCHIaTa
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VYka3zaHHOE B 3arojIOBKE COEUHEHHE OBbLIO MOJYYEHO ¢ BBIXOAOM 39% B COOTBETCTBHU C
METOIMKOM, omucaHHOi B OOIieli Meroauke A, cTaausi 3, ¢ MCIOJb30BAHUEM ATUI-4-0KCO-1-
((MMpMRa3HH-3 -NIOKCH)METHI )UK IOTeKCaHKapOOKCHIaTa B Kadectse pearenta. 'H SIMP (400
MI'u, XJIOPO®OPM-d) 6 8.82 (dd, J=4.5, 1.3 I'y, 1H), 7.36 (dd, J=9.0, 4.5 I', 1H), 6.94 (dd,
J=9.0, 1.3 I'u, 1H), 5.75 (td, J=3.1, 1.8 I'y, 1H), 4.62 (d, J=10.5 I'u, 1H), 4.59 (d, J=10.5 I'y,
1H), 4.18-4.11 (m, 2H), 2.88-2.79 (m, 1H), 2.53-2.23 (m, 4H), 1.97-1.90 (m, 1H), 1.21 (t, J=7.2
', 3H). XKX/MC: m/e 411,15 (M+H)", 2,66 mun (Meron XKX/MC 7).

Cramus 4. Tlonyuenume sTui-1-((mupunasus-3-unokcn)mernin)-4-(4,4,5,5-rerpamer-

1,3,2-nrokcabopoiaH-2- 1) UKIIOTeKC-3 -eHkapOoKchiaTa

Vka3aHHOE B 3aroJIOBKE COCIMHEHHE ObLIO MONYyYeHO C BHIXOAOM 43% B COOTBETCTBHUHU C
METONMKOM, ommcanHo B OOmei Meromuke A, craguss 4, ¢ HUCIOJb30BAaHUEM OTHJ-1-
((mupupazus-3-unokcu )metun )-4-(((TpudropmeTi)cynb(h OHIIT JOKCH ) LIUKJIOTEKC-3 -
eHKapOOKCHIaTa B KauecTse pearenta. 'H SMP (400 MI't, XJIOPOPOPM-d) & 8.78 (dd, J=4.5,
1.3 T'u, 1H), 7.32 (dd, J=8.9, 4.4 T'u, 1H), 6.91 (dd, /=8.9, 1.4 I'u, 1H), 6.49 (dt, J/=3.7, 1.8 I'y,
1H), 4.62 (d, J=10.3 I', 1H), 4.53 (d, /=10.5 T'u, 1H), 4.07 (q, J=7.0 T'y, 2H), 2.72-2.64 (m,
1H), 2.27-2.08 (m, 3H), 1.98-1.80 (m, 2H), 1.21 (s, 12H), 1.21 (t, J/=7.3 I'y, 3H). XKX/MC: m/e
389,25 (M+H)", 2,74 mur (Metox XKX/MC 7).

Cramust 5. Tlomyuenme stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nnoxcunoTnoMop(OIUHO)ITHI )aMUHO)-5a,5b, 8,8, 1 1 a-nerramerm-1-(mporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)-1-((mupuna3uH-3-UIOKCH )METHI ) LIUKJIOTEKC-3-eHKapOOoKcHiaTa
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VYka3aHHOe B 3arojIoBKe COEIMHEHNE ObLIO MOJIYYCHO CJIEAYysA METOOUKE, OIMCAaHHOW B

OOmeit meromuke A, cragus S5, ¢ UCHONB30BaHHEM 3THII-|-((TMpHUIA3UH-3-UIOKCH)METHIT)-4-
(4,4,5,5-rerpamermi-1,3,2-n1rokcaboponaH-2- T )IUKJIOTEKC-3-eHKapOOKCcHiaTa B KadecTBe
peareHta. HeoummeHHOe BeLIECTBO HAINPSIMYyK 0O€3 OUHUCTKH TMEPEHOCHJIH Ha CIEIYIOIIYIO
CTaIHIO.

Cranus 6. 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-((mupuna3uH-3-UIOKCH ) METHI ) LIUKJIOTeKC-3-eH- 1 -kapOOHOBasi KUCIIOTa OblIa MOJydeHa
C BBIXOZIOM 22% B BHJE TBEPAOIO BELIECTBA B COOTBETCTBUU C METOAUKOM, onucaHHoi B O0mei
METOJIUKE A, cranus 6, c HUCTIOJIb30BAaHUEM 3TUN-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCUIOTHOMOP(OIHHO )3 THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(pon- 1-eH-2-wun)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
9-111)-1-((TMPHUAA3HH-3-UITOKCH)METHIT ) MK TOTeKC-3 -eHKapOOKCHIIATa B KauecTBe peareHTa. 'H
SAMP (400 MI'u, XJIOPO®OPM-d) 6 9.09 (d, J=4.5 I'u, 1H), 7.74 (dd, J=9.0, 4.5 'y, 1H), 7.35
(d, /=88 Iy, 1H), 538 (br. s., 1H), 5.21 (t, J/=5.6 'y, 1H), 4.79 (s, 1H), 4.72 (s, 1H), 4.76-4.64
(m, 2H), 3.39 (d, J=12.5 I'u, 1H), 3.25-3.02 (m, 9H), 3.02-2.86 (m, 2H), 2.86-2.62 (m, 2H),
2.32-2.06 (m, SH), 2.06-1.84 (m, 6H), 1.82-1.67 (m, 2H), 1.71 (s, 3H), 1.66-1.35 (m, 10H), 1.35-
1.20 (m, 4H), 1.17 (s, 3H), 1.14-1.04 (m, 2H), 1.05 (s, 3H), 0.97-0.95 (m, 3H), 0.92-0.91 (m,
3H), 0.87 (s, 3H). X)KX/MC: m/e 803,48 (M+H)", 2,27 mun (Merton XX/MC 1).

OOmass  merommka  B:  Tlomyuenme  (R)  mpOM3BOOHBIX  (-3aMEIEHHOMN

IIUKJIOTEKCEHKAPOOHOBOW KHCIIOThI
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Cramus 1. Tlonyuenme ((R)-4-((1R,3aS,5aR,5bR,7aR;11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nnoxcunoTnoMoponnHO)ITHI)aMrHO)-5a,5b,8,8,1 1a-nenramermn-1-(npon-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-

9-u)-1-(3TOKCUKaPOOHMIT )IUKJIOTeKC-3-eH- | -mn)MeTundeH3oara

_/\ 40
N s\\o

Cwmecp (1R,3aS,5aR,5bR,7aR,11aR,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-

9-un-tpudropmerancynbponara (1 3xB.), (R)-(1-(3Toxcuxapbonmn)-4-(4,4,5,5-rerpamerun-
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1,3,2-nuokcaboponaH-2-muin)uukiorekc-3-eH- 1 -mn)mermnodensoara (1,2 3kxB.), Nay,COs (3 5kB.) u
Pd(PhsP),4 (0,06 5kB.) B 1,4-nuokcane u H,O (4:1) mpoayBanu a30TOM, FepMETUYHO 3aKPBIBAIH U
HarpeBamu npu 70°C B Teuenue 2 4. Peakunonnyro cmech pazOasisin EtOAc, mpombiBanu
paccosioM, cyurmnu Han Na,SO4 M KOHIEHTpUpoBanM B Bakyyme. HeouuineHHBIH NpORYKT
OUHINAJIM HA  CUJIMKAarejleBOM  KOJIOHKE, KOTOpyw  syroupoBanu  cMmecbio  0-35%
STHJIALIETATa/TEKCAHbl € TOJIyYeHHEeM LeJieBoro mpoaykra (Bbixon 68%) B BUAE TBEpAOTrO
semectsa. 'H SAIMP (400 MI'n, XJIOPO®OPM-d) & 8.01 (dd, J/=8.4, 1.4 T'y, 2H), 7.60-7.53 (m,
1H), 7.47-7.40 (m, 2H), 5.36 (br. s, 1H), 5.20 (dd, J=6.0, 1.8 T'u, 1H), 4.71 (d, /=2.0 T'y, 1H),
4.60 (s, 1H), 4.49-4.39 (m, 2H), 4.18 (qd, J=7.2, 1.4 T'u, 2H), 3.13-2.98 (m, 8H), 2.73-2.43 (m,
6H), 2.27-0.89 (m, 27H), 1.69 (s, 3H), 1.25-1.20 (m, 3H), 1.07 (s, 3H), 0.97 (br. s., 3H), 0.96 (br.
5., 3H), 0.94 (s, 3H), 0.87 (s, 3H). XKX/MC m/z 857,65 (M+H)", 2,43 mun (Meron XXX/MC 1).
Cragust 2. Tlomyuenume stmn-(R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
((2-(1,1-nrokcupoTHOMOP( OIMHO )3 THIT)aMHIHO)-5a,5b, 8,8, 1 1a-nenramern-1-(nporn- 1 -en-2-m)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mi)-1-(ruapOKCUMETHIT ) IUKJIOTeKC-3-eH- | -kapOokcuiara

20
N s\\o

HO”

Cycnensuro ((R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOPQOJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(ipon- 1 -en-2-wmn)-

2.3,32,4,5,5a,5b,6,7

EE | 2737

7a,8,11,11a,11b,12,13,13a,13b-okranekaruapo- 1 H-uukaonenTaa]xpuseH-

9-mi)-1-(3TOKCHKApOOHMIT )UMKIIOTeKC-3-eH- | -mn)Merninden3oara (1 5xB.) u 1 H. NaOH (1 5kB.) B
MeOH u THF nepememmBanu mpu K.T. B Tedenne 2 cytok. Cmech Helrpammzosamu 1 H. HCL, u
pactBopurens ynamsuii B Bakyyme. Octarok mepeHocunun B CH,Cl,, mpomeiBan H,O, 3atem
pacconomM, cymmnd Hag Na;SOs M KOHLEHTpUpPOBaIM B BakyyMe. HeouMineHHBIH NPOAYKT
OYMINAIN Ha CHJIMKAreje, KOTOPBIM 3JIFOUPOBAIM CMECHIO 3THJIALETAT/TEKCaHbl C MOJYYEHUEM
LeneBoro mpoxaykra (Bexom 85%) B Bume TBepmoro semecrsa. 'H SMP (400 MI,
XJIOPO®OPM-d) & 5.32 (br. s., 1H), 5.18 (d, /=4.8 I'y, 1H), 4.71 (d, /=2.0 I', 1H), 4.60 (s,
1H), 4.19 (q, /=7.2 I'y, 2H), 3.69 (br. s., 2H), 3.12-2.98 (m, 8H), 2.72-2.43 (m, 6H), 2.28-0.89
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(m, 27H), 1.70 (s, 3H), 1.28 (t, J=7.2 Ty, 3H), 1.07 (s, 3H), 0.97 (s, 3H), 0.96 (s, 3H), 0.93 (s,
3H), 0.86 (s, 3H). dKX/MC m/z 753,65 (M+H)", 3,79 mun (Metox XXX/MC 2).

Cranus 3. Ilonyuenue (R) a-merunosoro s¢upa

-0
N s\\o

B pacteop  stun-(R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-m)-1-(ruapoKCUMETHIT ) IUKIIOTeKC-3-eH- 1 -kapOokcunara (1 skB.) u Ar-X (2 3xB.) B DMF
nobasisuin KOtBu (2 3xB.) npu 0°C. ITony4yeHHy0 cMeCh HarpeBajiu A0 K.T. U NEPEMELITUBAIH B
TeyeHne HouM. PeakimoHHyro cMmech paszOammsanun EtAOc, mpombiBanu BOJOH, CYLIMJIM Han
Na,SO4 ¥ KOHLEHTPUPOBAJINU B BaKyyMe C IOJy4YEHHEM HEOUHUINEHHOTrO IMPOAYKTA, KOTOPBIH
UCTIONIb30BAJIN HA CIENYIOLIel cTanuy 0e3 JOMONIHUTENbHOW OYHCTKH.

Cranus 4: ITony4yenue (R) a-3aMeleHHON LUKJIOTeKCEHKapOOHOBOI KHCIOTHI

PactBop (R) a-merunosoro 3¢upa co Cragun 3 B 1,4-nuokcane, MeOH u 1 H. NaOH
(2:1:1) mnepememmBanu npu S50°C. PeaknumoHHYI0 cMech OYHMINANu OOpameHHO-(pa3z0BoH
npenapatusHoi BOXKX ¢ nonyueHnemM KOHEUHOTO NPOAYKTa.

ITpumep 20

ITonyuyenue (R)-4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
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IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-

9-min)-1-((MUpUIKUH-2-UIIOKCH )METHIT ) IUKJIOTEKC-3-€H- 1 -kapOOHOBON KHCIIOTBI

Cramuu 1-2: Obwmas meronuka B

Cragust 3. Tlomyuenume stmn-(R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
((2-(1,1-nrokcuIOTHOMOP( OIIMHO )3 THIT)aMHIHO)-52,5b, 8,8, 1 1a-nenramern-1-(nporn- 1 -en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-un)-1-((mupuaKH-2-UIIOKCH )METHIT ) IUKJIOTeKC-3-eH- | -kapOokcuara

Vka3zaHHOE B 3arojlOBKE COEAMHEHHE OBLIO TOJYyYE€HO B BHJAE TBEPAOIO BELIECTBA B
COOTBETCTBHH C METOAMKOM, onrcanHoM B OO1eli Mmetoarke B, ctanus 3, ¢ UCMONb30BaHUEM 2-
XJOPHUPHINHA B KauecTBe pearenta. KX/MC m/z 830,55 (M+H)", 3,56 mun (Merox XKX/MC
5).

Cranus 4. (R)-4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-min)-1-((MUpUINH-2-HUIIOKCH )METHIT ) IUKJIOTeKC-3-eH- 1 -kapOOHOBast KUCIOTa ObljIa MOJTy4YeHa C
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BeIXOZ0M 41% (2 cTamum) B BUE TBEPIOTO BELIECTBA B COOTBETCTBUU C METOJUKOM, OMMCAHHON
B OOmeli meronuke B, cragms 4, B TeueHme 6 U, ¢ wucnoigb3oBanueM >TUI-(R)-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIMHO )3 THIT)aMHHO)-52a,5b,8,8, 1 1 a-nenTameru-1-(npon- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-111)-1-((TMP M HH-2-MIIOKCH ) METIUT ) LIHKJIOTeKC-3-H- 1 -kapGoKCHiIaTa B KauecTse pearenta. 'H
SAMP (500 MI'y, XJIOPO®OPM-d) & 8.21 (dd, J=5.3, 1.4 ', 1H), 7.70 (ddd, J=8.6, 7.0, 2.0 I'y,
1H), 6.98 (ddd, J=7.1, 5.3, 0.8 'y, 1H), 6.84 (d, /=8.4 'y, 1H), 5.37 (br. s., 1H), 5.20 (dd, J=6.1,
1.7 Ty, 1H), 4.78 (s, 1H), 4.71 (s, 1H), 4.49 (d, /=9.9 I'y, 1H), 4.45 (d, /=9.9 I'y, 1H), 3.38-3.31
(m, 1H), 3.25-3.00 (m, 9H), 2.98-2.85 (m, 2H), 2.79 (dt, J/=10.9, 5.6 I'n;, 1H), 2.70-2.62 (m, 1H),
2.28-1.86 (m, 11H), 1.76-1.07 (m, 16H), 1.70 (s, 3H), 1.16 (s, 3H), 1.04 (s, 3H), 0.96 (s, 3H),
0.93 (s, 3H), 0.87 (s, 3H). XKX/MC m/z 802,45 (M+H)", 3,34 mun (Meroxn XXX/MC 5).

ITpumep 21

[Tonyuyenne (R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-un)-1-((mupUMHUINH-4-UIIOKCH )METUIT )LIUKJIOT €KC-3 -eH- | -kapOOHOBOI KUCIIOTHI

)

“

—\ /,O
\/—S\\O

Cranuu 1-2: Obwas meronuka B

Cragust 3. Tlomyuenume stun-(R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
((2-(1,1-arokcupOTHOMOP( OIMHO )3 THIT)aMHHO)-5a,5b, 8,8, 1 1a-nenramern-1-(nporn- 1 -en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-un)-1-((mupuMHUINH-4-UIIOKCH )METUI ) TUKJIOTeKC-3 -eH- | -kapOokcniara
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Vka3zaHHOE B 3arojIOBKE COEAMHEHHE OBLIO TOJYYE€HO B BUAE TBEPAOIO BELIECTBA B
COOTBETCTBHH C METOAMKOM, onrcanHoM B OO1eli Mmetoarke B, ctanus 3, ¢ ucmnonb3oBaHueM 4-
XJNOPIUPHMIINHA B KadecTBe pearenta. JKX/MC m/z 831,55 (M+H)", 3,45 munm (Meron
KX/MCS).

Cranus 4. (R)-4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-((MupUMHUINH-4-UIIOKCH )METUI ) IUKJIOTeKC-3 -eH- | -kapOOHOBast KucoTa Oblla IMmoTydeHa
¢ BeixogoMm 31% (2 cragum) B BHIE TBEPAOrO BEIIECTBA B COOTBETCTBHH C METOIUKOM,
ormncanHoi B OOweit meronuke B, cranus 4, B Teuenue 4 4, ¢ ucnonap3oBaHuem >Tui-(R)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCUIOTHOMOP(OJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-neHrameTmn-1-(npon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekaruapo- 1 H-ijuknonenral aJxpuseH-
9-m)-1-((MupUMHUIUH-4-UIIOKCH )METUJ ) IUKJIOTeKC-3 -eH- | -kapOOoKcHIaTa B Ka4eCTBE PearcHTa.
'H IMP (500 MI', XJJOPO®OPM-d) § 8.95 (s, 1H), 8.57 (d, J=6.4 T';, 1H), 6.96 (dd, J=6.3,
0.9 I'u, 1H), 5.38 (br. s., 1H), 521 (d, J=4.6 'y, 1H), 4.78 (s, 1H), 4.70 (s, 1H), 4.66 (s, 2H),
3.37-3.31 (m, 1H), 3.23-3.01 (m, 9H), 2.97-2.86 (m, 2H), 2.80 (dt, /=10.6, 5.6 I'u, 1H), 2.69-
2.62 (m, 1H), 2.30-1.87 (m, 11H), 1.76-1.01 (m, 16H), 1.70 (s, 3H), 1.16 (s, 3H), 1.04 (s, 3H),
0.95 (s, 3H), 0.93 (s, 3H), 0.87 (s, 3H). XKX/MC m/z 725,50 (M+H)", 3,23 mun (Meron XKX/MC
5).

IIpumep 22

ITonyuenue (R)-1-(((3-xmopnupuanH-2-11)OKCH )METHIT )-4 -
((IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon-1-en-2-wmn)-

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-
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9-mn)uuKIorekc-3-ex- 1 -kapOOHOBOM KUCIOTHI

Cramuu 1-2: Obwmas meronuka B

Craaus 3. Ilonyuenue stin-(R)-1-(((3-xmopnupuanH-2-11)OKCH )METHIT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearameTmn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uukiorekc-3-ex- 1 -kapbokcunara

Vka3zaHHOE B 3arojIOBKe COCAMHEHHE OBLJIO IMOJy4YE€HO B BHJIE TBEPAOIO BELIECTBA B
COOTBETCTBHHM C METOIUKOM, onucaHHoi B OOIueit Mmeronuke B, cragus 3, ¢ MCMOJb30BaHUEM
2,3-MUXNOPIHPHANHA B KadecTe pearenta. JKX/MC m/z 864,45 (M+H)", 3,83 mun (Metox
KX/MCS).

Craagus 4. (R)-1-(((3-xnmopriupuanH-2-11)OKCH )METHIT )-4 -
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCHUOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mm)umkiorekc-3-eH- 1 -kapOoHOBasi kucioTa ObUTa MONy4YeHa ¢ BbIxoaoM 69% (2 craagum) B
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BUJE TBEPAOrO BEINECTBA B COOTBETCTBUM C METONWKOH, ommcaHHoi B OOmeit meromguke B,
cragus 4, B TeueHue 6 4, ¢ ucnoab3zopanueM dTui-(R)-1-(((3-xmopnupuanH-2-mi)oKCH)METHI -
4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIMHO )3 THIT)aMHHO)-52a,5b,8,8, 1 1 a-nenTameru-1-(npon- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
O-MT)LHKIIOTeKC-3-eH-1-kapbokcmnata B KkadectBe pearenta. 'H SIMP (500 M,
XJIOPO®OPM-d) & 8.04 (dd, /=49, 1.7 I'u, 1H), 7.64 (dd, J=7.6, 1.5 T'u, 1H), 6.87 (dd, J=7.6,
5.0 I'm, 1H), 5.38 (br. s, 1H), 5.21 (d, J/=4.6 T'u, 1H), 4.77 (s, 1H), 4.71 (s, 1H), 4.54 (d, J=10.4
I'n, 1H), 4.51 (d, /=10.2 'y, 1H), 3.43-3.36 (m, 1H), 3.25-3.01 (m, 9H), 2.99-2.87 (m, 2H), 2.75
(td, /=109, 5.7 T'u, 1H), 2.69-2.62 (m, 1H), 2.30-1.85 (m, 11H), 1.76-1.07 (m, 16H), 1.69 (s,
3H), 1.16 (s, 3H), 1.04 (s, 3H), 0.95 (s, 3H), 0.93 (s, 3H), 0.87 (s, 3H). XKXX/MC m/z 836,45
(M+H)", 3,48 mun (Meron XXX/MC 5).

ITpumep 23

ITonyuenue (R)-1-(((3-umanonmupuanH-2-MT)OKCH )METHIT )-4 -
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uukiorekc-3-eH-1-kapOOHOBOM KUCIOTHI

.0
S5

Cramuu 1-2: Obwmas meronuka B

Craagus 3. Ilonyuenue stin-(R)-1-(((3-umanonupuanH-2-1I1)OKCH )METHIT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(mpon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uukiorekc-3-eH- 1 -kapbokcunara



VYka3zaHHOE B 3arojIOBKE COeMHEHHE OBUIO MOJYYEHO ¢ BBIXOAOM 97% B BHIE TBEPIAOTO
BEI[ECTBA B COOTBETCTBUU C METOMMKOM, omucaHHOW B OOmel meromuke B, cramus 3, ¢
UCTIONIb30BaHHEM 2-(GTOPHUKOTHHOHUTPWJIA B Ka4deCTBE peEareHTa. 'H AMP (400 M,
XJIOPO®OPM-d) 6 8.33 (dd, J=5.0, 2.0 I', 1H), 7.87 (dd, J=7.4, 1.9 I', 1H), 7.00-6.95 (m,
1H), 5.37 (br. s., 1H), 5.19 (d, /=4.8 'y, 1H), 4.71 (d, /=2.0 I'y, 1H), 4.60 (s, 1H), 4.57-4.53 (m,
2H), 4.18 (qd, J=7.2, 2.6 T'y, 2H), 3.12-2.99 (m, 8H), 2.76-2.41 (m, 6H), 2.28-0.90 (m, 27H),
1.69 (s, 3H), 1.27 (t, J/=7.2 'y, 3H), 1.06 (s, 3H), 0.97 (s, 3H), 0.96 (s, 3H), 0.93 (s, 3H), 0.86 (s,
3H). XKX/MC m/z 855,60 (M+H)", 4,03 mun (Meron XXX/MC 2).

Cranus 4. (R)-1-(((3-umanonupuanH-2-11)OKCH )METHI )-4-

((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIMHO )3 THIT)aMHHO)-52,5b,8,8, 1 1 a-nenTamermn-1-(npon- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-mn)uukKiorekc-3-ex-1-kapOboHoBas kuciaora Obuia MOJy4YeHa ¢ BbIXOAOM 67% B BUIE TBEPAOTO
BEIIECTBA B COOTBETCTBUU C METONUKOM, onucanHou B O01eit metonuke B, cranus 3, npu K.T. B
Te4eHHe 2 CyTOK, ¢ wucnonb3oBaHueM 3THI-(R)-1-(((3-unanonupuanH-2-uin)oKCH)METHIT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOPQOJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearameTm-1-(pon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-uknonenral a|xpusen-
9-pT)LHKIIOreKe-3-eH- 1-kapGokcuaTa B kauectse pearenta. 'H SIMP (400 MI'y, METAHOJI-
ds) 6 8.37 (dd, J=5.0, 2.0 I'y, 1H), 8.06 (dd, J=7.5, 1.8 I', 1H), 7.10 (dd, J=7.5, 5.0 I'y, 1H),
5.37 (br. s, 1H), 5.22 (dd, J=6.0, 1.5 ', 1H), 4.85 (s, 1H), 4.76 (t, J=1.5 ', 1H), 4.63-4.55 (m,
2H), 3.27-3.07 (m, 11 H), 2.91 (ddd, /=14.4, 10.0, 4.6 I', 1H), 2.79-2.61 (m, 2H), 2.32-1.09 (m,
27H), 1.77 (s, 3H), 1.17 (s, 3H), 1.12 (s, 3H), 1.00 (s, 3H), 0.97 (s, 3H), 0.93 (s, 3H). XKX/MC
m/z 827,60 (M+H)", 3,70 mun (Metox XXX/MC 2).

IIpumep 24
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ITonyuenue (R)-1-(((3-xapbamMonnmupuANH-2-1I1)OKCH )METHI )-4-
((IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramerun-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-

O-1T) LMK JIOT€KC-3-eH- | -kapOOHOBOI KUCIIOTHI

b/CONHZ
=

VKazaHHOE B 3aroJIOBKE€ COEAMHEHHE TPEACTABIIO COOONW MOOOYHBIH MPOIYKT,

oOpazoBanHbIil B xoae Cragun 4 nomydenus stui-(R)-1-(((3-unanonmupuanH-2-11)OKCH)METHI )-
4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxranexarunpo- 1 H-iuknonenral a|xpuszen-
9-mm)unKIIorekc-3-eH- 1 -kapookcunara. D10 BeecTBo ObUIO BBIAEICHO C BbIXOOM 14% B BUAe
TBEPOrO BELIECTBA. 'H sMP (400 MI', METAHOJI-d,) 6 8.40 (dd, J=7.8, 2.0 T'y, 1H), 8.29
(dd, J=5.0, 2.0 I'u, 1H), 7.13 (dd, J=7.7, 49 I'u, 1H), 5.37 (br. s, 1H), 5.21 (d, /=4.5 T'y, 1H),
483 (s, 1H), 4.72 (s, 1H), 4.64 (d, /=10.3 T'u, 1H), 4.53 (d, J=10.5 I'u, 1H), 3.28-3.03 (m, 11H),
3.01-2.90 (m, 1H), 2.84-2.68 (m, 2H), 2.37-1.06 (m, 27H), 1.75 (s, 3H), 1.18 (s, 3H), 1.10 (s,
3H), 0.99 (s, 3H), 0.96 (s, 3H), 0.92 (s, 3H). XXX/MC m/z 845,60 (M+H)", 3,66 mun (Metox
KX/MC 2).

Obmass  merommka  C:  Ilomyuenme  mpomsBogabix  (S)  o-3aMeleHHOH

IIUKJIOTEKCEHKAPOOHOBOM KHCIIOTHI
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Pd(Ph3P)4

o,_.0
B
—\20 NayCO;
/\/"\/—s\\o . [
(j THOKCAH
Etooc™ -
0

NaOH
muokcan, H,O

Cragusa 4

Cramus 1. Tlomyuenme ((S)-4-((1R,3aS,5aR,5bR,7aR;11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nnoxcunoTnoMopoNnHO)ITHI)aMUHO)-5a,5b, 8,8, 1 1 a-nerramernn-1-(npon-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-

9-111)-1-(3TOKCHMKapOOHMIT ) IUKIIOTeKC-3 -eH- | -mn)MeTnnoeH30ata

VYka3zaHHOE B 3arojIOBKE COeMHEHHe ObUIO MOMYYeHO ¢ BhIXOAOM 86% B BHIE TBEPIAOTO
BEI[ECTBA B COOTBETCTBHU C METOMMKOM, omucaHHOW B OOmel meromuke B, cramus 1, ¢
HCIIOJIb30BAaHUEM (S)-(1-(3roxcukapbonmn)-4-(4,4,5,5-rerpamerun-1,3,2-nuokcaboposan-2-
WJT)LUKJIOTeKC-3-eH- | -m)meTunden3oara BMECTO (R)-(1-(3Toxkcuxapbonmn)-4-(4,4,5,5-
TeTpameTui-1,3,2-nnokcadoponan-2-ui)uKIoreke-3-eH- 1 -unm)mMerunoen3oata B KadecTBe

pearenta. JXX/MC m/z 857,50 (M+H)", 3,055 mun ( Merox KX/MC 3). 'H SIMP (400 MT'w,
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XJIOPO®OPM-d) & 8.07-7.90 (m, 2H), 7.64-7.52 (m, 1H), 7.49-7.37 (m, 2H), 5.37 (br. s., 1H),
521 (dd, J=6.0, 1.8 ', 1H), 4.72 (d, J/=1.8 I', 1H), 4.61 (d, /=1.3 I'y, 1H), 4.52-4.37 (m, 2H),
4.25-4.16 (m, 2H), 3.15-3.00 (m, 8H), 2.78-2.53 (m, 5SH), 2.51-2.42 (m, 1H), 2.34-2.23 (m, 1H),
1.70 (s, 3H), 1.07 ('s, 3H), 0.99 (s, 3H), 0.97 ( s, 3H), 0.93 (s, 3H), 0.87 ('s, 3H), 2.22-0.80 (m,
29H).

Cranus 2. ITonyuenue stui-(S)-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR, 13aR, 13bR)-3a-((2-
(1,1-nuoxcunoTHOMOP(OITMHO)ITHIT)aMUHO)-5a,5b, 8,8, 1 1 a-nerramermn- 1 -(nporn- 1 -en-2-wu)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-

9-mi)-1-(rUIpPOKCUMETHIT ) IUKJIOTeKC-3-eH- | -kapOokcuiara

J

“,

—\_..0
N s\\o

VYka3zaHHOE B 3arojIOBKE COelMHEHHe ObUIO MOJMYYEeHO ¢ BhIXOAOM 94% B BHIE TBEPAOTO
BEIIECTBA B COOTBETCTBHUU C METONMKOM, omucaHHOW B OOmel Mmeromuke B, cramus 2, ¢
HCTIOJIb30BaHHEM ((S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a~((2-(1,1-
IMOKCUIOTHOMOP(OJIHHO )3THI)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(npon- 1-en-2-wun)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekaruapo- 1 H-ijuknonenral aJxpuseH-
9-m)-1-(3TOKCUKaPOOHMIT )LIUKIIOTeKC-3-eH- | -mn)MeTundeH3oara BMECTO ((R)-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCHUIOTHOMOPQOJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(ipon- 1 -en-2-wmn)-

2.3,32,4,5,5a,5b,6,7

EE | 2737

7a,8,11,11a,11b,12,13,13a,13b-okranekaruapo- 1 H-uukaonenTaa]xpuseH-
9-mi)-1-(3TOKCHKapOOHMIT )LUMKIIOTeKC-3-eH- 1 -1uT)MeTniOeH30ata B kadectse pearenra. JXKX/MC
m/z 753,55 (M+H)", 2,754 mun ( Meron XXX/MC 3). 'H SIMP (400 MI'y, XJJOPOPOPM-d) &
5.30 (s, 1H), 5.16 (d, /=5.0 'y, 1H), 4.72 (s, 1H), 4.61 (s, 1H), 4.23-4.12 (m, 2H), 3.67 (s, 2H),
3.28-2.65 (m, 13H), 2.54 (d, J=16.1 I', 1H), 1.68 (s, 3H), 1.09 (s, 3H), 0.98 (s, 3H), 0.96 (s,
3H), 0.89 (s, 3H), 0.85 ('s, 3H), 2.23-0.78 (m, 30H).

Cranus 3. IMonyuenue stun-(S)-1-((apunokcu)merun )-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramerun-1-(rpon-1-en-2-wmn)-



137

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uukiorekc-3-eH-1-kapbokcunara

B pactBop  stun-(S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-m)-1-(ruapOKCUMETHIT ) IUKIIOTeKC-3-eH- 1 -kapOokcunmara (1 3xB.) B DMF mpm -78°C
nobasnsn KOtBu (2 skB.). [TonyueHHy0 cMech mepemernnBany B TedeHHe 20 MHHYT, rocie
yero nodasysmu Ar-X (2 3kB.). 3aTeM peakKLIMOHHYIO CMECh HAarpeBasiv 10 K.T. ¥ IepeMeLINBaIN
B TeueHHe Houu. PeakunoHHyro cMmech pasbaBisuin EtAOc, mpombiBany BOIOH, CYLIMJIM Haj
Na,SO; ¥ KOHLEHTPUPOBAJINU B BaKyyMe C IOJy4YEHHEM HEOUHUINEHHOTrO IMPOAYKTAa, KOTOPBIH
au00 WCTIONB30BATM HA CleAyroIned craguu Oe3 IOMOJHHUTENBHON OYHCTKH, JMO0 OYHIIAIIH
XpoMaTorpadueil Ha CHIMKaresie ¢ HCIOJb30BAHHEM CMecel STHIIAleTaT/TeKCaHbl B KayeCTBE
3JIFOEHTOB.

Cranus 4, [Monyuenne (S)-1-((apunoxcu)mermn )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCHUIOTHOMOPQOJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(pon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uKIIoreKc-3-eH- 1 -kapOOHOBOI KHCIOTHI
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PactBop stun-(S)-1-((apunokcu )merun )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(pon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)uukinorekc-3-en-1-kapbokcunara co Cranum 3 B 1,4-muokcane, MeOH u 1 H. NaOH
(2:1:1) nepememmBanu nipu S0°C B Tedenue 2-18 yacoB. PeakIMOHHYIO CMECh 3aTeM OYHINAJIH
oOpatenHo-(a3oBoi npenaparuHoit BOXKX ¢ mosyueHneM KOHEYHOTO MPOIYKTa.

ITpumep 25

ITonyuenue (S)-1-(((3-maHONMMPUANH-2-HJT)OKCH )METHIT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramerun-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-

9-mn)MKIIOreKc-3-eH- 1 -kapOOHOBOI KUCIIOTHI

NP N
9

Cramuu 1-2: O6mas metonuka C, ctaguu 1-2

Cragus 3. ITonyuenue atin-(S)-1-(((3-unanonupuNH-2-1I1)OKCH )METHI )-4-
((IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramerun-1-(npon-1-en-2-wmn)-
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2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uukiorekc-3-eH-1-kapbokcunara

Vka3zaHHOE B 3arojlOBKE COCAMHEHHE OBLJIO IMOJYy4YE€HO B BHJAE TBEPAOIO BELIECTBA B
COOTBETCTBHH C METOAMKOM, onrcanHoM B OO1eli metoarke C, ctaaus 3, ¢ UCMONb30BAaHUEM 2-
XJIOPHUKOTHHOHHTPHNIA B KadecTse pearenTa. JKX/MC mv/z 855,50 (M+H)", 3,004 mun (Meton
KX/MC 3).

Cranus 4. (S)-1-(((3-umaHOMUPUANH-2-HJT)OKCH )METHLI )-4 -
((IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpuszen-
9-mn)uuKiorekc-3-ex-1-kapOoHoBasi KucioTa Obula MoJydeHa ¢ BbIxonoMm 29% (3a 2 craauu) B
BHUJIE TBEPAOIrO BEIIECTBA B COOTBETCTBHM C METOAMKOH, ommcaHHoi B OOmeit meroauke C,
cragus 4, B TeueHue 7 4, ¢ ucnob3oBanueM 3Tui-(S)-1-(((3-uuaHonupuanH-2-11)OKCH )METHIT )-
4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-

IMOKCHUIOTHOMOPQOJIIHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(pon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpusen-
9-unm)nuKIorekc-3-eH-1-kapbokcunara B kadectse pearenta. JKX/MC: m/e 827,50 (M+H)',
3,393 mun (Merox XKX/MC 7). 'H SIMP (400 MI'u, METAHOJI-d,) & 8.40 (dd, J=5.1, 1.9 I'y,
1H), 8.08 (dd, J=7.5, 2.0 ', 1H), 7.12 (dd, J=7.5, 5.0 I'u, 1H), 5.39 (br. s., 1H), 5.25-5.21 (m,
1H), 4.85 (s, 1H), 4.76 (s, 1H), 4.62 (d, /=103 I'y, 1H), 4.58 (d, /=10.3 I'y, 1H), 3.31-3.18 (m,
8H), 3.16-3.12 (m, 2H), 3.12-3.07 (m, 1H), 3.02-2.87 (m, 1H), 2.80 (td, /=11.0, 5.5 I'u, 1H),
2.73-2.63 (m, 2H), 2.37-2.27 (m, 1H), 2.26-2.01 (m, 8H), 1.97-1.91 (m, 1H), 1.88-1.75 (m, 2H),
1.78 (s, 3H), 1.72-1.44 (m, 10H), 1.42-1.31 (m, 1H), 1.20 (s, 3H), 1.27-1.09 (m, 3H), 1.13 (s,
3H), 1.02 (s, 3H), 0.98 (s, 3H), 0.95 (s, 3H).

AnbrepHaTuBHO, coenuHeHue [Ipumepa 28 moxer ObITh MOJYYEHO C HCIIOJIB30BAHHEM

XupanbHbIH
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CIEAYIOLIENH METOIUKH:

o XHUpaabHBII J Q  Chiral
“340 ., §=0
® S

N THAPOKCHT TeTpalyTiIaMmmMoHus (55% BoaH.)

1,4-nuoxcan
100°C o]
BbX0a 91% »’
- HO
Cragua 1

=

KHMDS, THF, x.T.
BBIXOJ 62%

Cragusa 2

Cranus 1: INonyuenne (S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-min)-1-(ruapOKCUMETHIT ) IUKJIOTeKC-3-eHKkapOoHoBoM kuciaoTel, HCl-comu.

B KOJIOY, COZIEPIKAIIYIO CYCIIEH3HIO (R)-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIMHO )3 THIT)aMHHO)-5a,5b,8,8, 1 1 a-nenTameru-1-(npon- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-m1)-1-(pTOpMETIIT ) LIUKJIOTEKC-3 -eHKapOOHOBOM KUCIOTHI (4,08 T, 5,61 MMOJIB), MOJNy4YEHHOM
kak omnmcaHo B WO 2015157483, B 1,4-nuokcane (50,0 ™) no0aBisiIM THUAPOKCHI
terpabytmnammonust  (55% B Bome) (26,5 1, 56,1 wmmonb). Konly mnpucoenmssimm K
nediermatopy u HarpeBanu B MacisiHoW Oane mpu 100°C. Tlocse HarpeBaHus B TedeHue 8,5
cytok XXX/MC mnokasana, 9To peaknus 3asepurmiach. CMech OXJIaKaalu A0 K.T. H EPEHOCHIN
B IPagyHpOBAHHYIO KamneJbHYI BOPOHKY. Ilocie cTosiHHS B KameslbHOW BOPOHKE 00pa30oBaNCh
nBa ciosi. HuwkHui cioi, comepskaliuil NMPOAYKT, NEJWJd Ha JIBE PABHBbIE YaCTH, MOJIb3YsCh
rpanyupoBkoii BopoHkH. IlomoBuHy BemecTBa mnopkucusaan ngodasiennem 1 H. HCL
OObpa3zoBaBiieecs: TBEpIOE BEMECTBO coOupann (GUIBTPOBAHHEM U MPOMBIBAIH BONOH. TBepmoe
BEIECTBO 3aT€M PACTHPAIN C AUITHIOBBIM 3puUpoM U cobupanu ¢uinbrpoBaHueMm. Teepmoe
BEIIECTBO IPOMBIBAIM JAMATHJIOBBIM 3(QUPOM M 3aT€M OCTABISUIM BBICYIIMBATBCS HA
¢unbTpoBaNbHOM Oymare. YKa3aHHbIH B 3aroJIoBK€ NPOAYKT ObLT BBIAENEH B BHAE Oenoro

TBepaoro Beuiectna (1,95 r, 2,56 mmounb, Bbxox 45,6%, 91% npu pacuere Ha MOJIOBUHY CMECH).
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XKX/MC: m/e 725,4 (M+H)", 1,15 mun (Metoxn 16).

Cragus 2. B CYCIIEH3HIO HCl-conu (S)-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIMHO )3 THIT)aMHHO)-52a,5b,8,8, 1 1 a-nenTameru-1-(npon- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-m)- 1 -(rUIPOKCUMETHIT ) IUKJIOTeKC-3-eHKapOoHOBOM kucaoTe (1,95 1, 2,56 mmons) B THF (30
mi) pobasnsmn KHMDS (0,91 M 8 THF) (9,0 mn, 8,19 mmonb). CMech mepeMeInnBaiu B
TE€4YeHHe 5 MUHYT, 3ateM nobaBisum 2-propaukorruHoruTpra (1,0 1, 8,19 Mmmons). Yepes 2,5 u
oroupanu amukBoty. JKX/MC mnokaszana, 4TO peakLus 3aBepIIMIACh. PEaKIMOHHYIO CMECh
pazbasmsun 1 H. HCI (30 mu), 3atem skctparupoBanu stmianeratoM (3 x 75 mut). Opranundeckue
CJIOM TIPOMBIBAJIM HACBIIIEHHBIM BOIHBIM pacTBopoM NaCl u cymmnm Hax cynbhaToM MarHus.
BeicymmBaromuii areHT ypamsuii GuibTpoBaHMEM. BhICyIMBAKOLINI areHT He (puibTOBAaNCA
IOCTaTOYHO XOPOILO, TaK YTO MO BCEH BEPOATHOCTH TBEPIOE BEIIECTBO OyIET OCaKAAaThCs MPHU
CTOSHUM TIPU K.T., TTO3TOMY TBEPABIH OCTATOK Ha (PUIBTPE NEepEeMEIINBAIN C 3THIALETATOM,
3aTeM C IUXJIOPMETAHOM, 3aTeM CHOBa mnonsepranu Qguuptparun. OObennHeHHbIE (QUIBTPATHI
KOHLIEHTPUPOBAJIU MPH MOHMKEHHOM JaBiieHnd. OCTaTOK pacTUPAI ¢ JUSTUIIOBBIM 3(QUPOM, U
oOpa3oBaBileecsi TBEPAOE BELIECTBO cOOMpanu (QUIBTPOBAHHMEM U NPOMBIBAIU JHITHIOBBIM
s¢pupom. OCTaTOK pacTBOPSIIM B METAHOJIE U OYUINAIHN oOpaleHHO-(pa30Boi XpoMaTorpaduei ¢
ucnosnb3oBanreM konoHku 275 r Isco Redisep gold C18 u rpaguentHoro smouposanus ot 20%
B-80% A no 100% B, rne A npexacrasisier coboii cmech 90% Bogbl, 10% aneronutpuia ¢ 0,1%
TFA G6ydepom, a B npencrasnsier coboit cmech 10% Bonbl, 90% aneronurpuna ¢ 0,1% TFA
Oypepom. Dpakuuu, coaepskalue TMPOAYKT, OOBEOUHSIM U KOHIEHTPUPOBAIH IPH
MOHW)KEHHOM  naBjieHnn ¢ nonydeHueM  (S)-1-(((3-uuaHOMUPUINH-2-UJT)OKCH )METHI)-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IHOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramerm-1-(npon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-m)umkiorekc-3-eakapoonosoit kuciaorel, TFA (1,50 r, 1,59 mmonb, 62%) B BUAe Oenoro
TBeporo Bemectsa. JKX/MC: m/e 827,4 (M+H)", 1,32 mun (Merox 16).

ITpumep 26

ITonyuenue (S)-1-(((3-xapOamoUIIUPUINH-2-1IT)OKCH )METHII )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCHUOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nearamermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uukiorekc-3-eH-1-kapOOHOBOM KUCIOTHI



VKa3zaHHOE B 3arojioBKE€ COEIUHEHHE ObUI0 TOJNYYeHO KakK MOOOYHBIA MPOAYKT C
BbIXOOM 7% (3a 2 cTraguu) B BUJAE TBEPAOrO BEIIECTBA B COOTBETCTBHHM C METOJUKOM,
onucanHoi B O0meit meronuke C, Cranus 4, B Teuenne 7 4, ¢ ucrnonb3oBanueM >Tii-(S)-1-(((3-
IUaHOMMPHUANH-2-1n)okch )MeTin)-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR,13aR, 13bR)-3a~((2-
(1,1-nnoxcunoTnoMopoNUHO)ITHI )aMUHO)-5a,5b, 8,8, 1 1a-neraramerwn-1-(rporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)HMKIIoreKc-3-eH-1-kapbokcunara B kauectse pearenta. JKX/MC: m/e 845,55 (M+H-H,0)",
3,349 mun (Merox XKX/MC 7). 'H SIMP (400 MI'u, METAHOJI-d,) & 8.42 (dd, J=7.5, 2.0 T,
1H), 831 (dd, J=4.8, 2.0 I', 1H), 7.16 (dd, J=7.5, 5.0 I'y, 1H), 5.40 (br. s., 1H), 5.24 (d, /=4.5
I'n, 1H), 4.86 (br. s., 1H), 4.76 (s, 1H), 4.66-4.62 (d, J/=10.5 I', 1H), 4.57-4.53 (d, J=10.5 I'y,
1H), 3.30-3.17 (m, 7H), 3.12 (d, J=17.3 T'y, 3H), 2.96-2.92 (m, 1H), 2.81-2.71 (m, 2H), 2.45-
230 (m, 1H), 2.25-2.12 (m, SH), 2.12-2.00 (m, 3H), 1.92-1.67 (m, 6H), 1.78 (s, 3H), 1.67-1.41
(m, 10H), 1.26-1.06 (m, 3H), 1.20 (s, 3H), 1.13 (s, 3H), 1.02 (s, 3H), 0.99 (s, 3H), 0.95 (s, 3H).

ITpumep 27

[Monyuyenue (R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramerm-1-(npon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-m1)-1-(((3-(MeTOKCHUKAPOOHWIT ) MU PUIUH-2-HJT) OKCH )METHI )IIUKJIOTeKC-3-eH- | -kapOOHOBOH

KHCJIOTHI
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VKa3zaHHOE B 3aroJioBKE€ COEIUHEHHE ObUIO TOJNYYeHO KakK MOOOYHBI MPOAYKT C
BbixonoM 0,6% (3a 2 cragmm) B BUAE TBEPAOrO BEIIECTBA B COOTBETCTBUU C METOIUKOM,
onucaHHoil B OOmel metonuke B, cragus 4, B Teuenue 15 4, ¢ ucrnonp3oBanueM >THi-(R)-1-
(((3-umanonmpunuH-2-mn)okcu )metmn)-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR,13aR,13bR)-3a-
((2-(1,1-arokcupOTHOMOP( OIMHO )3 THIT)aMHHO)-5a,5b, 8,8, 1 1a-nenramerun-1-(nporn- 1 -en-2-mn)-

2.3,3a,4,5,5a,5b,6,7

EE | 237

7a,8,11,11a,11b,12,13,13a,13b-okranekaruapo- 1 H-uukaonenraa]xpusen-
9-um)nuKIoreKc-3-eH- 1 -kapbokcunara B KadecTse pearenta. JKX/MC: m/e 860,65 (M+H)", 2,93
mus (Meron XXKX/MC 7). '"H SIMP (400 MI'u, METAHOJI-d;) § 8.30 (dd, J=5.0, 2.0 T'u;, 1H),
8.17 (dd, J=7.5, 2.0 I', 1H), 7.06 (dd, J=7.5, 5.0 'y, 1H), 5.39 (br. s., 1H), 5.25-5.21 (m, 1H),
4.85 (s, 1H), 4.75 (s, 1H), 4.57-4.47 (m, 2H), 3.89 (s, 3H), 3.30-3.17 (m, 8H), 3.16-3.07 (m, 3H),
3.02-2.90 (m, 1H), 2.81 (td, /=11.0, 5.4 I'u, 1H), 2.73-2.63 (m, 1H), 2.36-2.00 (m, 9H), 2.00-
1.90 (m, 1H), 1.90-1.75 (m, 3H), 1.77 (s, 3H), 1.75-1.34 (m, 12H), 1.26-1.09 (m, 2H), 1.20 (s,
3H), 1.12 (s, 3H), 1.01 (s, 3H), 0.98 (s, 3H), 0.95 (s, 3H).

ITpumep 28

ITonyuenue (S)-4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOPQOJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(ipon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-m)-1-(((6-MeTOKCHITUPHUINH-2-1JT) OKCH )METHIT )LIUKJIOTEKC-3-eH- | -kKapOOHOBOM KHCIIOTHI



Cramuu 1-2: O6mas meronuka C, ctaguu 1-2.

Cranus 3. Ionyuenue stui-(S)-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR,13aR, 13bR)-3a-((2-
(1,1-nnoxcunoTHoMOp(ONMHO)3THI )aMUHO)-5a,5b, 8,8, 1 1a-nerramerwn-1-(mpon-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-uknonenral a|xpusen-

9-mn)-1-(((6-proprmpuarH-2-1IT)OKCH)METHI )IIUKJIOTeKC-3-eH- | -kapOoKcuiaTa

Vka3zaHHOE B 3arojIOBKe COEAMHEHHE ObLJIO IMOJYy4YE€HO B BUAE TBEPAOIO BELIECTBA B
COOTBETCTBHH C METOIMKOM, onucaHHoii B O0Iueit meronuke C, cramus 3, ¢ MCHOJb30BaHHUEM
2,6-mudTopnupuaMHEa B KadecTse pearenta. KX/MC m/z 848,50 (M+H)", 3,031 mun (Meton
KX/MC 3).

Craaus 4. (S)-4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearameTmn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(((6-mMeToOKCUTUPHUINH-2-1JT)OKCH ) METHIT )IIUKJIOTEKC-3-eH- 1 -kapOOHOBasi KUCiIoTa Oblia
nojiyueHa ¢ BbIXxomoM 3,7% (3a 2 cramuu) B BUAE TBEPIAOTO BEINECTBA B COOTBETCTBHH C
MeTOnHMKOM, onucanHou B OOmel meronuke C, cramus 4, B TedeHue 15 4, ¢ MCMOJb30BAaHUEM

stn-(S)-4-((1R,32S,5aR, 5bR, 7aR, 11aS,11bR, 13aR, 13bR)-3a-((2-(1, 1-
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IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-
9-un)-1-(((6-proprnupuarH-2-UIT)OKCH )METHI )IUKJIOTeKC-3-eH-1-kapOokcuata B~ KadecTBe
pearenta. JKX/MC: m/e 832,50 (M+H)", 3,267 mun (Merox XX/MC 7). 'H SIMP (500 My,
METAHOJI-dy) & 7.54 (t, J=7.9 'y, 1H), 6.32 (d, /=29 I'y, 1H), 6.30 (d, J=2.9 I'y, 1H), 5.38
(br. s., 1H), 5.29-5.15 (m, 1H), 4.85 (s, 1H), 4.76 (s, 1H), 4.485-4.345 (m, 2H), 3.89 (s, 3H),
3.30-3.17 (m, 8H), 3.17-3.07 (m, 3H), 2.94 (ddd, J=14.5, 10.2, 4.7 T'u, 1H), 2.78 (td, /=11.0, 5.4
I'n, 1H), 2.67-2.60 (m, 1H), 2.30 (d, /=18.2 I'u, 1H), 2.22-2.09 (m, 3H), 2.09-2.00 (m, 2H),
1.96-1.66 (m, 8H), 1.78 (s, 3H), 1.66-1.43 (m, 10H), 1.43-1.29 (m, 2H), 1.29-1.09 (m, 1H), 1.19
(s, 3H), 1.13 (s, 3H), 1.01 (s, 3H), 0.98 (s, 3H), 0.95 (s, 3H).

ITpumep 29

ITonyuenue (S)-4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)-1-(((6-proprupuarH-2-1IT)OKCH )METHIT )ITUKJIOTEKC-3-€H- 1 -kapOOHOBON KHCIIOTHI

/// 9
H|

Vka3zaHHOE B 3aroJIOBKE COEJUHEHHE OBbLIO MONy4YeHO ¢ BeIxopoM 69,8% (2 cranum) B
BUJIC TBEPAOrO BEIIECTBA B COOTBETCTBUH C METONUKOW, ommcaHHOH B OOmei merommke C,

cTanusi 4 B TeYCHHE 7 q c UCTIOJIb30BAaHUEM stun-(S)-4-

2

((1R,3aS,5aR,5bR,7aR, 11a8S,11bR, 13aR, 13bR)-3a-((2-(1,1-

2

IHOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(pon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(((6-proprnupuarH-2-1IT)OKCH )METHIT )IUKJIOTeKC-3-eH- 1 -kapOoKcHiaTa B KadecTBe
pearenra. JKX/MC: m/e 820,45 (M+H)", 3,136 mun (Merog XKX/MC 7). 'H SIMP (500 MIn,
AIIETOH-d¢) 6 7.85 (q, /=8.1 I'y, 1H), 6.71 (dd, J=8.0, 1.3 I', 1H), 6.61 (dd, J=7.8, 2.3 I'Ly,
1H), 5.42-5.35 (m, 1H), 5.23 (dd, /=6.2, 1.8 I'n;, 1H), 4.79 (d, J/=1.2 ', 1H), 4.68 (d, /=1.4 I'Ly,
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1H), 4.46 (d, J/=10.2 T'u, 1H), 4.41 (d, /=10.2 T'y, 1H), 3.43-3.24 (m, 8H), 3.23-3.12 (m, SH),
3.12-3.05 (m, 3H), 3.02 (td, /=108, 5.7 'y, 1H), 2.70-2.61 (m, 1H), 2.38-2.16 (m, 4H), 2.17-
2.01 (m, 3H), 1.95-1.84 (m, 2H), 1.84-1.68 (m, 2H), 1.74 (s, 3H), 1.64 (d, /=16.8 'y, 1H), 1.61-
1.42 (m, 8H), 1.40-1.22 (m, 1H), 1.26 (s, 3H), 1.23-1.11 (m, 2H), 1.13 (s, 3H), 1.02 (s, 3H), 0.97
(s, 3H), 0.94 (s, 3H).

ITpumep 30

ITonyuenue (S)-1-(((4-xapOamMOUITTHPHUIUH-2-HJT)OKCH )METHII )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(ipon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uKIIoreKc-3-eH- 1 -kapOOHOBOM KHCIOTHI

Cramuu 1-2: O6mas meronuka C, cragum 1-2.

Cranus 3. INonyuenne s1i-(S)-1-(((4-umaHOMUPUAMH-2-1JT)OKCH )METHT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOP(OJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramerm-1-(ipon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral a|xpusen-

9-mn)uukIorekc-3-ex- 1 -kapbokcunara



Vka3zaHHOE B 3arojIOBKE COCAMHEHHE OBLJIO IMOJy4YE€HO B BUJAE TBEPAOIO BELIECTBA B
COOTBETCTBUH C METOAMKOM, onrcanHoM B OO1eii metoarke C, ctaaus 3, ¢ UCMONB30BAaHUEM 2-
(TOPU3OHMKOTHHOHUTPHNA B KadecTBe peareHta. KX/MC mv/z 855,50 (M+H)", 3,048 mun
(Merton XKXKX/MC 3).

Cranus 4. (S)-1-(((4-xapOamoUIIUPUANH-2-HIT)OKCH )METHII )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mm)uukyorekc-3-eH- 1 -kapOoHOBast kucyaoTa OblIa mojy4yeHa ¢ Borxogom 30,5% (3a 2 cragun) B
BHUJI€ TBEPIOrO BEIIECTBA B COOTBETCTBUHM C METOAUKOW, ommcaHHON B OOmel meropuke C,
cranus 4, B TeueHue 7 4, ¢ ucronbp3zoBanueM dTHI-(S)-1-(((4-uuaHonupuauH-2-1i1)OKCH)METHII)-
4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCUIOTHOMOPQOJIHHO )3THI)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(pon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
9-unm)nuKIorekc-3-eH-1-kapbokcunara B kadecte pearenta. JKX/MC: m/e 84555 (M+H),
3,048 mun (Merox XXX/MC 7). "H SIMP (400 MI't, XJIOPO®OPM-d) § 8.02 (d, J=5.3 I'y, 1H),
7.12 (d, J=5.3 I'u, 1H), 6.97 (s, 1H), 5.16 (br. s., 1H), 5.00 (d, J=5.5 I', 1H), 4.58 (br. s., 1H),
448 (br. s, 1H), 4.35-4.18 (m, 2H), 3.25-2.65 (m, 18H), 2.47 (d, J/=17.1 I'y, 1H), 2.14-1.64 (m,
10H), 1.52-1.48 (m, 2H), 1.50 (s, 3H), 1.45-1.03 (m, 10H), 0.98 (s, 3H), 0.88-0.84 (m, 2H), 0.86
(s, 3H), 0.78 (s, 3H), 0.73 (s, 3H), 0.68 (s, 3H).

ITpumep 31

ITonyuenue (S)-4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nearamermn-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-

9-un)-1-((MUpUIKH-2-HIIOKCH )METUI ) IUKJIOTeKC-3-eH- 1 -kapOOHOBOH KHUCIOTHI



N/
¢

Cramuu 1-2: O6mas meronuka C, ctaguu 1-2.

Cranus 3. Ionyuenue stun-(S)-4-((1R,3aS,5aR,5bR,7aR  11aS,11bR, 13aR, 13bR)-3a-((2-
(1,1-nnoxcunoTHOMOpP(OIUHO)3THIT)aMUHO)-5a,5b, 8,8, 1 1 a-nerramerwn- 1 -(rporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral aJxpusen-

9-m)-1-((MupUaKUH-2-MITOKCH )METHI ) IUKJIOTEKC-3-€H- | -kapOokcuara

VkazaHHOE B 3arojIOBKe COCAMHEHHE OBLJIO MOJYy4Ye€HO B BUJAE TBEPAOIO BELIECTBA B
COOTBETCTBHH C METOAMKOM, orrcanHou B OO1eii metoarke C, ctaaus 3, ¢ UCMONB30BAaHUEM 2-
OpomnupunrHa B kadectBe peareHta. KX/MC m/z M+1=830,55; 2,822 mun (Meron XXX/MC
3).

Cranus 4. (S)-4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mi)-1-((MIpUIKUH-2-MIIOKCH )METHI ) IUKJIOTEKC-3-€H- 1 -kapOOHOBast KUCIOTa ObljIa TOJTy4YeHa C
BbIXOOM 22,9% (3a 2 cramuu) B BHAE TBEPIOTO BEIIECTBA B COOTBETCTBHH C METOIUKOM,
ormmcanHoi B OOmel meronuke C, cramust 4, B TedeHne 7 4, ¢ UCHOJb30BaHUEM STHI-(S)-4-

((1IR,3aS,5aR,5bR,7aR,11a8,11bR, 13aR, 13bR)-3a-((2-(1,1-
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IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-
9-un)-1-((MUpUIKUH-2-HUIIOKCH )METHUIT ) IUKJIOTeKC-3-eH- 1 -kapOokcuiata B Ka4yecTBE peareHra.
XKX/MC: m/e 802,45 (M+H)", 2,824 mun (Merox XX/MC 3). 'H SMP (400 MI,
XJIOPO®OPM-d) & 8.21 (dd, J=5.1, 1.4 I'y, 1H), 7.69 (ddd, J=8.6, 7.0, 1.8 'y, 1H), 6.97 (td,
J=6.2,09Tu, 1H), 6.83 (d, /=8.5Tu, 1H), 5.38 (br. s, 1H), 5.21 (d, /=4.5 T'y, 1H), 4.80 (s, 1H),
472 (s, 1H), 4.51 (d, J=10.0 'y 1H), 4.46 (d, /=10.0 I'u 1H), 3.37-3.34 (m, 1H), 3.25-3.10 (m,
7H), 3.10-3.01 (m, 2H), 3.00-2.87 (m, 2H), 2.82 (dt, J/=10.9, 5.6 T'u, 1H), 2.73 (d, J=15.3 I'L,
1H), 2.35-2.13 (m, 4H), 2.13-1.88 (m, 7H), 1.81-1.67 (m, 2H), 1.71 (s, 3H), 1.66-1.26 (m, 13H),
1.18 (s, 3H), 1.13-1.03 (m, 1H), 1.06 (s, 3H), 0.99 (s, 3H), 0.94 (s, 3H), 0.89 (s, 3H).

ITpumep 32

ITonyuenue (S)-4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-((Mupa3uH-2-UIOKCH )METUIT)IUKJIOT €KC-3 -€H- | -kapOOHOBOI KUCIIOTHI

e
N

Cramuu 1-2: O6mas metonuka C, ctaguu 1-2

Cranus 3. Ionyuenue stui-(S)-4-((1R,3aS,5aR,5bR,7aR  11aS,11bR, 13aR, 13bR)-3a-((2-
(1,1-nnoxcunoTHOMOP(OIUHO)ITHI)aMUHO)-5a,5b, 8,8, 1 1 a-nerramerwn-1-(mporn-1-en-2-mn)-

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral aJxpusen-

9-mn)-1-((Mrpa3uH-2-MIOKCH )METUI ) IUKJIOTeKC-3-eH- 1 -kapOokcuiara



Vka3zaHHOE B 3arojIOBKE COCAMHEHHE OBLJIO IMOJy4YE€HO B BUJE TBEPAOIO BELIECTBA B
COOTBETCTBHH C METOAMKOM, onrcanHoM B OO1eii metoarke C, ctaaus 3, ¢ UCMONB30BAaHUEM 2-
¢Topnmpazuna B kauecte peareHta. XKX/MC m/z M+1=831,55; 2,922 mun (Meton XKX/MC 3).

Cranus 4. (S)-4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(pon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-((Mupa3uH-2-MIOKCH )METUI ) IUKJIOT€KC-3-eH- 1 -kapOOHOBast KUCIOTa ObLIa MOJy4YeHa C
BbIxooM 77,0% (3a 2 cramuu) B BHAE TBEPAOTO BEIIECTBA B COOTBETCTBHH C METOIUKOM,
ormmcanHoi B OOmel meronuke C, cramust 4, B TeyeHne 9 4, ¢ UCHOJNb30BaHUEM STHI-(S)-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIHHO )3 THIT)aMHHO)-52a,5b,8,8, 1 1 a-nenTameru-1-(npon- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-un)-1-((Mupa3uH-2-MIOKCH )METUJ ) IUKJIOTeKC-3-eH- | -kapOoKkcuaata B KauecTBe peareHra.
XX/MC: m/e 803,42 (M+H)", 238 mua (Merog XX/MC 1). 'H SAMP (400 MI,
XJIOPO®OPM-d) & 8.27 (br. s., 2H), 8.17 (br. s., 1H), 5.39 (br. s., 1H), 5.22 (d, /=4.8 'y, 1H),
479 (s, 1H), 4.73 (s, 1H), 4.62-4.48 (dd, J=10.5, 17.3 I'ny, 2H), 3.44-3.32 (m, 1H), 3.30-2.89 (m,
11H), 2.84-2.64 (m, 2H), 2.38-1.83 (m, 11H), 1.83-1.67 (m, 2H), 1.71 (s, 3H), 1.68-1.37 (m,
10H), 1.38-1.22 (m, 2H), 1.16 (s, 3H), 1.13-1.03 (m, 2H), 1.06 (s, 3H), 0.98 (s, 3H), 0.93 (s, 3H),
0.89 (s, 3H).

OOmmas METOIUKA D: Ilonyuenne MIPOU3BOAHBIX O-MUPUUH-2-

I/IJ'IOKCI/ILII/IKJ'IOFeKCCHKap6OHOBOﬁ KHUCJIOTHI
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Pd(Ph3P)4
EtOOC BIO Na,CO3
R o > < > o muokcan, H,O

W Cramus 1

R
Ti(i-PrO), NaOH
Na(OAc);BH AHOKCAH
DCE H,0
—_—
Cramusa 2 Cramusa 3
Z N # N
x I S l

Cragus 1. [Tonyuenue stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amuno-
5a,5b,8,8,11a-nenramermn-1-(npon-1-eH-2-wn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okxranekarunpo- 1 H-iuknonenral a|xpusen-

9-un)-1-((mupuaKH-2-UIOKCH )METHIT ) IUKJIOTeKC-3-eH- | -kapOokcuara

Cwmech (1R,3aS,5aR,5bR,7aR 11aR,11bR,13aR,13bR)-3a-amun0-5a,5b,8,8,11a-
neHrametus- 1-(npon-1-en-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
okranekaruapo- 1 H-jmknonenral axpusen-9-untpudpropmerancynbponara (1 sks.), sTmn-1-
((mupuanH-2-unokcu)mernn)-4-(4,4,5,5-rerpamerin- 1,3, 2-nruokcadopoan-2 -1 UKJIOreKCe-3 -
eH-1-kapOokcunara (1 skB.), Na,COs (3 skB.) u Pd(Ph;P), (0,06 5kB.) B 1,4-nuokcane u H,O

(4:1) mponyBayii a30TOM, I€PMETUYHO 3aKkpbiBaK U HarpeBasu npu 70°C B TeueHue 2 4.

Peaknmonnyto cmech pasbaBmsuin EtOAc, mpomsiBann paccosioMm, cymuian Hanx Na,SO, u
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KOHLIEHTPUPOBaiau B BakyyMme. HeouMieHHBINH NMPOAYKT OUMINAIN HA CHUJIMKAreJIeBOW KOJIOHKE,
KOTOPYIO 3JIFOUpOBan cMechio 0-55% sTumnanerara/reKcasl C MOJTYYEHUEM LIEJIEBOIO MPOAYKTA
(BeIxOn 57%) B BHze TBepmoro semectsa. 'H SAMP (400 MI'y, XJIOPO®OPM-d) § 8.13 (dd,
J=5.0, 1.5T, 1H), 7.58-7.52 (m, 1H), 6.86 (ddd, J=7.2, 5.1, 0.8 I'y, 1H), 6.72 (d, J=8.5 I'y, 1H),
5.35 (br. s, 1H), 5.19 (d, J/=5.8 'y, 1H), 4.73 (d, /=2.3 I'y, 1H), 4.60 (dd, J=2.3, 1.3 I'y, 1H),
4.48-437 (m, 2H), 4.18-4.11 (m, 2H), 2.70-2.62 (m, 1H), 2.54 (td, /=10.9, 5.3 T'u, 1H), 2.29-
0.84 (m, 27H), 1.69 (s, 3H), 1.20 (t, J/=7.2 T'u, 3H), 1.07 (s, 3H), 0.96 (s, 3H), 0.97-0.91 (m, 6H),
0.86 (s, 3H). XXX/MC m/z 669,60 (M+H)", 2,82 mun (Meroxn XXX/MC 3).

Craaus 2: [Tonyuenue C-17 aMUHOIIPOU3BOHOTO

B pacTBop stun-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR, 13aR, 13bR)-3a-amuHo-
5a,5b,8,8,11a-nenramerun- 1-(npon-1-eH-2-un)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-m)-1-((MUpUIKUH-2-MIIOKCH )METHII ) IUKJIOTeKC-3-eH- | -kapOokcumnara (1 5kB.) u anpaeruna (2
5kB.) B DCE noGasnsimu nzonponokcunat tutaHa(IV) (2 sxB.). DTy cMech nepeMeImnBaiy npu
K.T. B Teuenue |1 4. JlobaBmsum Tpuanerokcudopruapus (2 5KB.), ¥ CMECh TEPEMELINBAIN TPU
K.T. B TeUEHHE HOYH. PEaKIIMOHHYIO CMECh IACHIM HACBIIIEHHBIM BOIHBIM pacTBopoM Na,COs.
[Tony4eHHYIO CYCIEH3HMI0 3KCTPArHpPOBAIH AMXJIOPMETAHOM, MPOMBIBAIH PACCOJIOM, CYIIHIH
Han Na,SO; ¥ KOHIEHTpUpOBAIM B BakyyMe. HEOUYHMINEHHBIH MPOAYKT OUYMINATH Ha
CHUTMKAreJeBOH KOJIOHKE, KOTOPYIO 3JIOUPOBAIN CMECHIO STHIIALIETAT/TEKCAHbI C MOJYYEHHUEM
LIEJIEBOTO MPOAYKTA.

Cranus 3: ITony4yeHne kapOOHOBOH KHUCIOTHI
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PactBop crnoxHoro a¢upa co craguu 2 B 1,4-nuokcane, MeOH u 1 . NaOH (2:1:1)
nepememmBasin - npu  60-70°C.  PeakunuoHHYHO CMeCh O4YHMINAIN  oOpareHHO-(a30BOM
npenapatusHoil BOXKX ¢ nonyueHnemM KOHEUHOro MPOAYKTa.

ITpumep 33

IMonyuenune  4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(4-runpokcu-1,1-
auokcupoTerparuapo-2H-Truonupan-4-wmn )3T )aMuHo)-5a,5b, 8,8, 1 1 a-nenramerun- 1 -(npor-1-
en-2-mn)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-okragexarunpo- 1 H-

LuKJIoneHTal a|xpuzeH-9-mn)- 1 -((mupuauH-2-UI0KCH )METHIT ) LIUKIIOTeKC- 3 -eH- | -kapOOHOBOM

KHCJIOTHI

@
.

Cranus 1: O6mmas meroauka D, cragus 1.

Cramgus 2. Ilonyuenne stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(4-

ruapokcu-1,1-nmuokcunorerparuapo-2H-Tuonupan-4-mn)stuin)amMmuHo)-5a,5b,8,8, 1 1a-

5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-

neHrametui- 1-(npomn-1-en-2-un)-2,3,3a,4,5,
okranekaruapo- 1 H-imknonenral a|xpuzeH-9-un)- 1 -((mupuauH-2-uaoKCH )METHIT )LIUKIIOTeKC-3 -

eH-1-kapOokcunarta
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Vka3aHHOE B 3arOJIOBKE COEUHEHHE ObUIO MOJIYYEHO C BbIXOAOM 78% B BHIE TBEPAOTO

BEI[ECTBA B COOTBETCTBUU C METOAMKOM, omucaHHoW B OOmeii meromuke D, cramus 2, ¢
UCTIONb30BaHueM  2-(4-runpokcu-1,1-guokcunorerparunpo-2H-tnonupan-4-un)aneraibaeruaa
B kagectse pearenta. 'H SAMP (400 MI'm, XJJOPO®OPM-d) §8.12 (dd, J=5.0, 1.5 I'y, 1H),
7.57-7.52 (m, 1H), 6.85 (ddd, J=7.0, 5.1, 0.9 I', 1H), 6.72 (d, J=8.5 I', 1H), 5.34 (br. s, 1H),
5.18 (d, J/=5.8 I'y, 1H), 4.73 (d, J=1.8 I'y, 1H), 4.61 (s, 1H), 4.48-4.36 (m, 2H), 4.18-4.08 (m,
4H), 3.57-3.43 (m, 2H), 2.91-2.61 (m, 5H), 2.50 (td, J=10.7, 5.5 ', 1H), 2.24-0.88 (31H), 1.68
(s, 3H), 1.19 (t, J=7.2 T'u, 3H), 1.03 (s, 3H), 0.96 (s, 3H), 0.95-0.90 (m, 6H), 0.85 (s, 3H).
XKX/MC m/z 845,60 (M+H)", 3,59 mun (Merton XKX/MC 4).

Cramms 3. 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(4-ruapokcu-1,1-
auokcunorerparuapo-2H-trnonupan-4-un)aiin)amuno)-5a,5b, 8,8, 11a-nenramerni- 1 -(npon-1-
en-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexkaruapo- 1 H-
ukionenral a|xpuseH-9-min)- | -((mupuaH-2-UI0KCH )METHIT ) LIUKJIOTeKC-3 -eH- | -kapOoHOBast
KUCJIOTa ObLIa TOJy4eHa C BbIXOIOM 76% B BHUIE TBEPAOrO BEIIECTBA B COOTBETCTBUU C
METOOUKOM, onucanHoii B OOmel meromuke D, cramus 3, mpu 60° C B Teuenme 12 4, ¢
ucnonp3oBanueM  >Tn-4-((1R,3aS,5aR,5bR,7aR 11aS,11bR, 13aR, 13bR)-3a-((2-(4-ruapokcu-
1, 1-nuokcuporerparuapo-2H-Truonupan-4-mn)sTiin)aMuHo)-5a,5b,8,8,1 1 a-nenramern- 1 -(mporn-
1-en-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekaruapo-1H-
uKJIoneHTal a|xpuseH-9-un)- 1 -((mupuanH-2-UI0KCH )METHI ) LIUKJIOTeKCe-3 -eH- 1 -kapOokcunata B
kauecTse pearenta. 'H SIMP (400 MI'n, XJIOPO®OPM-d) § 8.29 (br. s., 1H), 7.96 (t, J=7.0 'y,
1H), 7.17 (br. s., 1H), 7.04 (d, /=83 I'y, 1H), 5.35 (br. s., 1H), 5.18 (d, J=5.3 I'y, 1H), 4.75 (s,
1H), 4.69 (s, 1H), 4.53-4.39 (m, 2H), 3.58-3.35 (m, 2H), 3.21 (br. s., 2H), 2.97-2.84 (m, 2H),
2.76-2.62 (m, 2H), 2.58-2.44 (m, 1H), 2.34-1.04 (m, 32H), 1.68 (s, 3H), 1.07 (s, 3H), 1.02 (s,
3H), 0.95-0.91 (m, 6H), 0.87 (s, 3H). XKX/MC m/z 817,55 (M+H)", 5,51 mun (Merox XXX/MC
4).
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Obwas meronuka E. [TonydeHne mpou3BOIHBIX 0-3aMELIEHHON [IUKIIOreKCeHKapOOHOBOM

KHCJIOTBI U€PE3 AJIKUIINPOBAHUEC O-MECTUJIOBOTO CITUPTA

Pd(Ph3P),
Na,CO5
_auoxcan, H,0 H,0

Q \(Q Craaus 1
EtOOC

NaOH
MeOH

Cramust 2 gooc

HO 1

NaOH
nuoxcas, H,O

Cranusa 4

Cramuss 1. IMonyuenue (4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIMHO )3 THIT)aMHHO)-52,5b,8,8, 1 1 a-nenTamerm- 1 -(npon- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-

9-m)-1-(3TOKCHKaPOOHMIT )LIUKJIOTeKC-3-eH- | -mn)MeTundeH3oara

Cwmech (1R,3aS,5aR,5bR,7aR, 11aR, 1 1bR, 13aR, 13bR)-3a-((2-(1, 1-

IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramerun-1-(rpon-1-en-2-wmn)-
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2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-unrpudropmerancyiabponara (1 skB.), (l-(3Toxcukapbonmn)-4-(4,4,5,5-rerpamermn-1,3,2-
arokcadopoiaH-2-ui)uuKIorekc-3-eH- 1 -un)merundensoara (1,05 sxB.), Na,CO3; H,O (3 3kB.) u
Pd(Ph3P), (0,06 sxB.) B 1,4-nnokcane u H,O (4:1) nponyBanu a30ToM, T€pMETUYHO 3aKPbIBAJIH
u Harpesaiu npu 70°C B TeueHue 2 4. PeakIMOHHYIO CMECh KOHLIEHTPUPOBAJIH B BaKkyyMe, U
ocrarok pacrnpenemsuin Mexay EtOAc m HyO. OtneneHHbId BOIHBIN CIIOH 3KCTparupoBaiu
EtOAc. OObenuHeHHbIE OpraHHMYECKHe CJIOM TPOMBIBAIK paccosioM, cymwmwin Hag Na;SOs u
KOHLIEHTPUPOBAIM B BakyyMe. HeouHIeHHbII NMPOAYKT OUMINAIN HA CHUJIMKAreJIeBOH KOJIOHKE,
KOTOPYIO 3JIFOUpOBaU cMecbio 0-60% 3TuianeraTa/reKCaHbl C MOJTYYEHHUEM LEeJIEBOrO MPOAYKTa
B BHJE TBEPAOro BemecTsa (Bbxox 67%). 'H SIMP (400 MI'y, XJIOPO®OPM-d) § 8.01 (dd,
J=82, 1.1 I'u, 2H), 7.59-7.53 (m, 1H), 7.46-7.40 (m, 2H), 5.36 (br. s., 1H), 5.20 (d, J=5.5 I'yy,
1H), 4.71 (d, J=2.0 'y, 1H), 4.59 (s, 1H), 4.48-4.39 (m, 2H), 4.21-4.14 (m, 2H), 3.12-2.98 (m,
8H), 2.73-2.53 (m, 5H), 2.50-2.42 (m, 1H), 2.31-0.81 (m, 27H), 1.69 (s, 3H), 1.22 (t, /=7.2 I'y,
3H), 1.06 (s, 3H), 0.96 (s, 3H), 0.98-0.92 (m, 6H), 0.86 (s, 3H). XKX/MC: m/e 857,50 (M+H)",
2,91 mua (Meton XXX/MC 3).

Craguss 2:. ITomyuenme stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nnoxcunoTnoMOp(ONUHO)ITHI )aMUHO)-5a,5b, 8,8, 1 1 a-nerramernn-1-(nporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpusen-

9-mn)-1-(ruapOKCUMETUIT ) IUKJIOreKC-3-eH- 1 -kapOokcuara

Cycnensuro 4-((1R,3a8,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a~((2-(1,1-
IHOKCHUIOTHOMOP(OINHO )3 THII)aMHHO)-5a,5b,8,8, 1 1 a-nearameTmn-1-(rpon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-m1)-1-(3TOKCHKaPOOHIN )IUKJIOTeKC-3-eH- 1 -rt)metmnben3oara (1 5kB.) u 1 H. NaOH (1 3kB.) B
MeOH u THF nepememmBanu npu k.T. B TeueHue | cyrok. Cmech HeHTpaIu3oBaiu
HACBHIIEHHBIM BOIHBIM PAaCTBOPOM JIMMOHHOW KHMCJIOTBI, U PACTBOPHUTENb YAAJSIN B BaKyyMe.

Ocrarok nepenocunmu B EtOAc, mnpomeiBamu paccosnom, cymuan Haa NaSO;



157

KOHLIEHTPUPOBAJIU B BAKyyMe C IMOJIYUYEHUEM LIEIEBOTr0 NpoaykTa (Bbxon 99%) B BUIE TBEPAOTO
BelecTBa Oe3 JOMONHUTENbHOH oumctku. JKX/MC m/z 753,70 (M+H)", 2,85 mun (Merox
KX/MC 3).

Cramuss 3. IlomyueHuwe CHOXKHOTO 3(Hpa 0-3aMELIEHHOW LHMKJIOTeKCEHKapOOHOBOM

KHCJIOTBI

-0
S o

B pacTBop stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(ruagpoKCUMeTHIT ) IUKIIoTeKe-3-eH- 1 -kapOokcunara (1 skB.) u Ar-X (2 3xB.) B DMF
nobasisuin KOtBu (2 3xB.). [loay4yeHHy0 cMech HarpeBaiu 10 K.T. ¥ NEPEMEIINBAINA B TCUCHUE
HouM. PeakumonHyro cmech paszbasisuin EtAOc, mpombiBamu Bomoil, cymmian Haa NapSO, u
KOHLIEHTPUPOBAJIU B BaKyyMe C MOJy4eHHEM HEOUMIIEHHOIO MPOAYKTa, KOTOPbI HCIOIB30BAIN
Ha CIIEAYIOIIeH cTanuu 0e3 MOMOTHUTEIbHOM OUUCTKH.

Cranus 4. IlonydeHue 0-3aMeIEHHOHN IUKJIOTeKCEHKApOOHOBON KUCIIOTHI

—\.-0

PactBop a-merunosoro s¢upa co craguu 4 B 1,4-nuokcane, MeOH u 1 H. NaOH (2:1:1)
nepememuBany npu S0°C. PeakInOHHYIO CMeCh OYMIIaIN 00palieHHO-(pa30BON mpenapaTUBHON
B3XX ¢ nony4yeHneM KOHEYHOTO MPOAYKTA.

ITpumep 34
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[Tonyuenue 4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpuszen-

9-1)-1-((MUPUMUANH-2-UIIOKCH )METHIT)LIUKJIOTEKC-3 -eH- | -KapOOHOBOM KHUCIIOTHI

Cranuu 1-2: Obmas meronuka E

Craguss 3. Tlomyuenme stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nnoxcunoTnoMOp(ONUHO)3THI)aMUHO)-5a,5b, 8,8, 1 1a-nerramerwn-1-(nporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iiuknonenral a|xpusen-

9-un)-1-((MupUMHUINH-2-UIIOKCH )METUI )LIUKJIOreKe-3 -eH- | -kapOokcuiara

VYka3zaHHOE B 3aroJIOBKE COeIUHEHHE ObLIO MOJyUEHO B BHJE HEOUUIIIEHHOTO MPOAYKTA B
COOTBETCTBHH C METOAMKOM, onucaHHoi B O0meli Mmeroauke E, cramus 3, ¢ HCMONb30BaHUEM 2-
6poMIMpUMHUINHA B KadecTse pearenta. JKX/MC m/z 831,60 (M+H)", 2,76 mun (Mertox
KX/MC 3).

Cranus 4. 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a~((2-(1,1-
OUOKCUIOTHOMOP(HOIMHO )3THIT)aMHUHO)-52,5b, 8,8, 1 1a-nerramern-1-(miporn- 1 -eH-2-wm)-

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxranexarunpo- 1 H-iiuknonenral a|xpuszen-
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9-mn)-1-((MIpUMHUINH-2-UIIOKCH )METUI )LIUKJIOTeKC-3 -eH- | -kapOOHOBast KucoTa Obuta IMmojTydeHa
¢ BbIxozioM 11% B BHzE TBEPAOro BELIECTBA B COOTBETCTBUU C METOAMKOM, onucaHHoi B O0mei

METOJIUKE E, cragust 4 c HUCIIOJIb30BaHHUEM 3TUI-4-

((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUAOTHOMOPQOJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(mpon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
9-111)-1-((TMPUME M H-2-MITOKCH)METHIT ) LIUKTOTeKC-3 -eHKapOOKCHIIATA B KadecTBe pearenta. 'H
SAMP (400 MI'u, XJIOPO®OPM-d) 6 8.62 (d, J=4.8 'y, 2H), 7.10 (t, /=4.9 I', 1H), 5.39 (br. s.,
1H), 5.21 (d, J/=4.5Tu, 1H), 4.78 (s, 1H), 4.72 (s, 1H), 4.64-4.54 (m, 2H), 3.39 (br. d, /=13.1 I'Ly,
1H), 3.27-3.03 (m, 9H), 3.03-2.89 (m, 2H), 2.80-2.70 (m, 1H), 2.33-2.06 (m, 4H), 2.06-2.02 (m,
6H), 2.02-1.85 (m, 4H), 1.81-1.67 (m, 2H), 1.71 (s, 3H), 1.67-1.37 (m, 10H), 1.37-1.25 (m, 2H),
1.16 (s, 3H), 1.12-1.03 (m, 1H), 1.06 (s, 3H), 0.98-0.97 (m, 3H), 0.95-0.94 (m, 3H), 0.89 (s, 3H).
XKX/MC: m/e 803,50 (M+H)", 2,80 mun (Metox XKX/MC 3).

ITpumep 35

ITonyuyenne 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-

9-mn)-1-(((7-MeTOKCUM30XMHOJIMH- | -1JT)OKCH )METHIT )LIUKJIOT€KC- 3 -€H- | -kapOOHOBOI KHCIIOTHI

Cranuu 1-2: Obwmas meronuka E

Cramuss 3. Tlomyuenme stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nnoxcunoTHOMOp(OIUHO)ITHIT)aMUHO)-5a,5b, 8,8, 1 1 a-nerramerwn-1-(mporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)-1-(((7-MeTOKCUM30XMHOIMH- | -HJT)OKCH )METHIT )LIUKJIOT €KC- 3 -eHKapOoKcHuaTa
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VYka3zaHHOE B 3aroJIOBKE COeIUHEHHE ObLUIO MOJIyUEHO B BHJE HEOUUIIIEHHOTO MPOAYKTA B
COOTBETCTBHH C METOAMKOM, onucaHHoi B O0meii Mmeroauke E, cranus 3, ¢ ucnonb3oBaHueM 1-
XJIOp-7-MeTOKCHH30XMHOINHA B KadecTe peareHTa. KX/MC: m/e 910,65 (M+H)", 2,98 mun
(Merton XKXKX/MC 3).

Cranus 4: 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-m)-1-(((7-MeTOKCUM30XMHOJNH- | -MJT)OKCH )METHIT ) LIUKJIOTeKC-3-eH- | -kapOoHOBas ~ KHCJIOTa
Obl1a monydeHa ¢ BbIxonoM 39% B BHIE TBEPIOro BEIIECTBA B COOTBETCTBHU C METOIUKOM,
C  HUCIOJBb30BaHUEM  3THI-4-

ommmcanHo B OOwmeit wmeronuke E cranust 4

2 2

((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(npon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekaruapo- 1 H-ijuknonenral aJxpuseH-
9-m)-1-(((7-MeTOKCMM30XMHOJIMH- | -HJT)OKCH )METHIT)LIUKJIOT€KC-3 -eHKapOOKCHUIaTa B KauecTBe
pearenTa. JKX/MC: m/e 882,60 (M+H)", 2,83 mun (Meroxn XXX/MC 3).

ITpumep 36

[Monyuenue 1-(((3-tmaHOMUPUIUH-2-1IT)OKCH )ME T )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOPQOJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(pon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral aJxpusen-

9-mn)uKIIoreKc-3-eH- 1 -kapOOHOBOM KHCIOTHI



Cranuu 1-2: O6wmas meronuka E

Craaus 3. ITonyuenue sTu-1-(((3-raHomUPUINH-2-1IT) OKCH )METHII )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)IUKIIOreKC-3-eHKapOoKcuIaTa

VYka3zaHHOE B 3arojIOBKE COEIUHEHHE OBLIO MOJYYeHO ¢ BhIXOAOM 41% B COOTBETCTBHU C
METONMKOHN, omucaHHoi B OOmel Meroauke E, cramus 3, ¢ HCHOJb30BaHHEM 2-
XJIOPHHKOTHHOHUTPUIA B KadecTse pearenta. 'H SIMP (400 MI'w, XJIOPO®OPM-d) § 8.31 (dd,
J=5.0, 1.8 I'u, 1H), 7.86 (dd, J=7.5, 2.0 ', 1H), 6.97 (dd, J=7.4, 5.1 T'y, 1H), 534 (br. s,, 1H),
517 (d, /=5.0T'y, 1H), 4.69 (d, /=1.8 'y, 1H), 4.57 (br. s., 1H), 4.53 (s, 2H), 4.21-4.12 (m, 2H),
3.10-2.97 (m, 8H), 2.74-2.40 (m, 6H), 2.28-0.82 (m, 27H), 1.67 (s, 3H), 1.25 (t, /=7.2 'y, 3H),
1.04 (s, 3H), 0.94 (s, 3H), 0.93-0.88 (m, 6H), 0.84 (s, 3H). JKX/MC: m/e 855,60 (M+H)", 3,08
muH (Meton XKX/MC 7).

Cragus 4. 1-(((3-umaHONMUPUANH-2-1I1)OKCH )METHIT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
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IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-
9-mn)uukiorekc-3-eH-1-kapOoHoBas KUCIOTa ObLIA MOJyueHa ¢ BbIXOAOM 33% B COOTBETCTBUU
¢ MeTonuKoii, onucanHoi B O0weit meronuke E, craaus 3, mpu K.T., ¢ UCTIONBb30BaHHUEM STHII- 1 -
(((3-umanonmpunuH-2-mwn)okcu )metmn)-4-((1R,3aS,5aR,5bR,7aR, 1 1aS,11bR,13aR,13bR)-3a-
((2-(1,1-nrokcunoTHOMOP( OIMHO )3 THIT)aMHHO)-52,5b, 8,8, 1 1a-nenramerun-1-(nporn- 1 -eH-2-m)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
O-HT) LIHKJTOTeKC-3-eHKapOOKCHIaTa B KadecTse pearenta. 'H SIMP (400 MI'ny, METAHOJI-d;) §
8.41-8.38 (m, 1H), 8.08 (dd, /=7.5, 1.8 'y, 1H), 7.12 (dd, J=7.7, 5.1 I'u, 1H), 5.39 (br. s., 1H),
523 (d, /=4.8 I'u, 1H), 4.85 (s, 1H), 4.75 (s, 1H), 4.63 (dd, J=3.8, 10.5 ', 1H), 4.58 (d, /=103
I'n, 1H), 3.30-3.17 (m, 8H), 3.17-3.07 (m, 3H), 2.99-2.89 (m, 1H), 2.80 (td, /=11.0, 5.4 ', 1H),
2.72-2.64 (m, 1H), 2.40-2.23 (m, 1H), 2.23-2.15 (m, 2H), 2.15-2.01 (m, 7H), 1.99-1.90 (m, 1H),
1.90-1.76 (m, 3H), 1.78 (s, 3H), 1.76-1.64 (m, 2H), 1.63-1.41 (m, 9H), 1.41-1.29 (m, 1H), 1.24-
1.18 (m, 1H), 1.20 (s, 3H), 1.18-1.10 (m, 1H), 1.13 (s, 3H), 1.025-1.015 (m, 3H), 0.98 (s, 3H),
0.95 (s, 3H). XXX/MC: m/e 827,65 (M+H)", 3,12 mun (Merox XKX/MC 7).

Obwas meronuka F. ITonyueHue nmpon3BOAHBIX 0-3aMELICHHON [IUKIIOTeKCEHKapOOHOBOM

KUCJIOTBI Yepe3 CHITMIKapOOKCHUIaT
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B pactBop Oensmi-1-(ruppokcumerin)-4-okconukiorekcankapookcmiara (4,3 r, 16,4
MMOJIb) B nupuanse (20 mi) noGasnsnan aHruapuz OeH30MHOM kucnotel (4,45 T, 19,7 Mmorb),
nocye yero nodasnsanu DMAP (2,00 r, 16,4 mmons). [TonyueHHBII pacTBOp nepeMeLInBaiu Ipu
55°C B TeueHue 2 4yacoB. PeakMOHHYIO cMecCh paz0aBisi S0 MJ THAlleTaTa U MPOMBIBAJIH
0,5 1. HCI no pH=4. Opranuveckwuii cjoi cymmau Hag Na;SO4 U KOHLIEHTPUPOBAIU B BAKyyMeE.
HeounimeHHbIH NPOAYKT OYHMINAIN HA CHJIMKATeJIeBOH KOJOHKE, KOTOPYIO SJIFOUPOBAIUA CMECHEO
0-50% STHIIALIETATa/TeKCAHbI C TOJIYYEHHeM LeJIeBOr0 IPONYKTA B BHae Macia (3,3 T, 49%). 'H
SAMP (400 MI'u, XJIOPO®OPM-d) 6 7.92 (d, /=7.8 T'u, 2H), 7.65-7.54 (m, 1H), 7.44-7.37 (m,
2H), 7.35-7.27 (m, SH), 5.25 (s, 2H), 4.46 (s, 2H), 2.63-2.35 (m, 6H), 1.86 (td, /=12.4, 5.0 I'w,
2H).

Cramuss 2. Ilonyuenme (1-((Gen3mnokcu)kapbonmn)-4-(((Tpudropmerm)cynbhorm)-

OKCH)LIUKJIOTEKC-3-eH- | -1T)MeTHII0eH30aTa

@ogip

B pactBop (1-((Oenzmnokcu)kapOoHmI)-4-0kcouukIorekcumn)mermidoensoara (4,2 r, 11,5
mmonb) U 1,1,1-tpudrop-N-perun-N-((Tpudropmeruin)cynbhonuin)-merancyapsponamuna (4,5
r, 12,6 mmonb) B THF (50 mn) npu -78°C nobasnsiiu KHMDS (1 M B THF) (14,9 mn, 14,9
MMoJb). IlomydeHHblii sxkenTelii pacTBop mnepememmBanu npu -78°C B TedeHue 2 U
PeakMOHHYI0 CMeCh TacHId HAChIeHHbIM BOIHBIM pacTBopoM NH4Cl. Cmech skcTparupoBaiu
EtOAc, mpombiBamu paccosom, cyumm Hajg Na;SOs W KOHIIGHTPUPOBAJIM B BaKyyMe.
HeounimeHHbIH NPOAYKT OYHMINAIN HA CHJIMKATeJIeBOH KOJIOHKE, KOTOPYIO SJIFOUPOBAIA CMECHEO
0-15% sTHIIaleTaTa/TeKCAHbI C TOIyYeHHeM reteBoro Tpudiara B Bune macia (3,6 r, 63%). 'H
SAMP (400 MI'u, XJIOPO®OPM-d) 6 7.92 (d, J/=7.8 I'u, 2H), 7.62-7.55 (m, 1H), 7.42 (t, J=7.5
I'n, 2H), 7.35-7.27 (m, 5H), 5.80 (br. s., 1H), 5.26-5.14 (m, 2H), 4.50-4.41 (m, 2H), 2.90 (dd,
J=179,2.4Tn, 1H), 2.57-2.28 (m, 4H), 2.02-1.91 (m, 1H).

Cramus 3. Tlonmyuenme  (1-((Oensmmnokcu)kapbonmn)-4-(4,4,5,5-rerpamermn-1,3,2-

IHOKCcabopoIaH-2 -1 ) IUKIJIOTeKC-3-eH- | -mn)MeTnndeH3oara
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Cwmech (1-((6enzunokcu)kapOonu )-4-(((TpuGTOPMETII)CYIB(MOHIT)OKCH ) LIMKJIOTeKC-3 -
eH-1-un)mermnbdensoara (3,32 r, 6,66 mmoinb), duc(nurakonaro)audopa (1,71 r, 6,73 mMmons),
KOAc (1,64 1, 16,7 mmonb) u anaykra PdCl,(dppf)-CH,Cl; (0,16 1, 0,2Mmonb) B 1,4-nuokcane
(30 mu1) mpoxyBamu a30TOM, T€PMETUYHO 3aKpbiBaidu U Harpesainu npu 70°C B tedenue 20 4.
Cwmech pasbapmsun Bomol (150 mi) u skcrparupoBamm EtOAc (3 x 125 mun). OObvennHeHHbIE
OpPTaHUYECKHE CJIOM TPOMBIBAIU paccojioM, cymmin Hax Na,SO; W KOHLUEHTPUPOBAIH B
BakyyMme. HeounimeHHbIH MPOAYKT OUHINAIH HA CUIIMKAreJIeBO KOJOHKE, KOTOPYIO 3JIFOMPOBAIIH
cmechio 0-20% sTrnaneraTa/rekcaHbl ¢ TIOTYYEHHEM IiesieBoro OopoHaTa B BHAe Macia (2,2 T,
69%). 'H SIMP (400 MT'i, XJIOPOPOPM-d) § 7.90 (d, J=8.1 'y, 2H), 7.58-7.51 (m, 1H), 7.42-
7.36 (m, 2H), 7.32-7.22 (m, SH), 6.54 (br. s., 1H), 5.16 (s, 2H), 4.48-4.36 (m, 2H), 2.75 (d,
J=17.6 Ty, 1H), 2.32-2.19 (m, 3H), 2.07-2.00 (m, 1H), 1.92-1.86 (m, 1H), 1.27 (s, 12H).
KX/MC: m/e 499,20 (M+Na)", 3,10 mun (Metox XKX/MC 7).

Craguss 4. ITonmyuenue (4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amuno-1-
(Oyra-2,3-nuen-2-mn)-5a,5b,8,8,1 1a-nenrameru-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-

9-u)-1-((6eH3unokcu))kapOOHMIT ) IUKJIOTeKC-3 -eH- | -1 )MeTHunOe H30aTa

o
Cwmech (1R,3aS,5aR,5bR,7aR,11aR,11bR,13aR,13bR)-3a-amuno-5a,5b,8,8,11a-
neHrametus- 1-(npon-1-en-2-um)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-

okranekaruapo- 1 H-ijuknonenrala|xpuzen-9-untpudpropmerancynbponara (2,4 r, 4,3 mMmoinb),
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(1-((6ensunokcu)kapoonmn)-4-(4,4,5,5-rerpamern-1,3,2-nuokcadopoaan-2- i ) HKJIOTeKC-3-
eH-1-mwn)merundensoara (2,05 r, 4,3 mmons), Na,CO3; HyO (1,60 1, 12,9 mmons) u Pd(PhsP),
(0,3 1, 0,26 mmonb) B 1,4-muokcane (100 mn) u H,O (25 M) nponysanu a30ToM, repMETHYHO
3akpbiBad U HarpeBamu npu 70°C B Teuenwe 2 4. PeakumonHyro cmech pasbasmsuin EtOAc,
IpOMBbIBaIN paccosioM, cyumian Haa NapSOs U KOHLeHTpupoBanu B BakyyMe. HeouunineHHbIi
MPOAYKT OYHIIAIM Ha CHJIMKAreJeBON KOJIOHKe, KOTOPYH JioupoBaid cMmecbio 0-55%
STHJIALIETAT/TeKCaHbl ¢ TojJy4deHueM wneneBoro C-3  cinokHOro s¢upa 0-3aMeIeHHOU
LK JIOreKceHKapOoHOBOi kucnoTsl (1,8 T, 55%). 'H SIMP (400 MTI't, XJIOPO®OPM-d) § 7.91
(d, /=7.0 'y, 2H), 7.58-7.51 (m, 1H), 7.42-7.35 (m, 2H), 7.33-7.28 (m, 2H), 7.26-7.22 (m, 3H),
5.34 (br. s, 1H), 5.21-5.11 (m, 3H), 4.73 (s, 1H), 4.60 (br. s., 1H), 4.51-4.39 (m, 2H), 2.71 (d,
J=173 I'u, 1H), 2.54 (td, J=10.9, 5.1 T'y, 1H), 2.25-0.92 (m, 27H), 1.69 (s, 3H), 1.13-0.85 (m,
15H). XKX/MC: m/e 758,70 (M+H)", 3,24 mun (Meron XXX/MC 7).

Cragus 5. IMony4enue (1-((6en3unokcu)kapOoHMT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-un)uuknorekc-3-ex- 1 -mn)mernndensoara

Cycnensuro  (4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amuno-52a,5b,8,8,11a-
neHrametun- 1-(npon-1-ew-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
okranexaruapo- 1 H-imknonenral a]xpuzeH-9-un)- 1 -((OeH3 MoK CH )KapOOHIIT ) IUKJIOTeKC-3-€H- | -
wimerunoensoara (1,6 1, 2,11 wmmomb), 4-(2-xmopatun)tuomopdonuna 1,1-nuokcuna
rugpoxsopuna (1,5 r, 6,33 mmons), fioguaa Hatpus (0,35 r, 2,32 mmons) u KsPO4 (2,24 1, 10,55
MMOJIb) B areroHeutpwie (20 mur) mpoayBaiu Nj, FepMETUYHO 3aKPbIBAIA U HATrPeBAH IPH

100°C B Teuenne 15 4. Peakuumonnyro cmech pazbdasisuin EtOAc (100 mut), mpoMbiBaiiu BOAOH
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(100 ™), cymmmu Hag Nap,SO; M KOHLEHTPHPOBAIM B BakyyMe. HeouuimeHHBIH HPORYKT
OUHWIIAJIN Ha CHJIMKAresje KOJIOHKE, KOTOPYIO 3JiroupoBaiu cMechio 25-60% EtOAc/rekcan,
nosyueHueM nexesoro npoaykra (1,3 r, Bexon 67%). 'H AMP (400 MI'u, XJIOPO®OPM-d) §
792 (d, J=7.8 T'y, 2H), 7.58-7.51 (m, 1H), 7.43-7.36 (m, 2H), 7.31 (d, J=4.6 I'u, 2H), 7.25 (d,
J=4.4 I'u, 3H), 535 (br. s, 1H), 522-5.12 (m, 3H), 4.71 (s, 1H), 4.60 (br. s., 1H), 4.45 (q,
J=10.7 ', 2H), 3.15-2.99 (m, 8H), 2.78-2.42 (m, 6H), 2.23-0.81 (m, 27H), 1.69 (s, 3H), 1.07-
0.79 (m, 15H). XKXX/MC: m/e 919,60 (M+H)", 3,27 mun (Merton XX/MC 7).

Cragus 6. Tlonyuenune Oensmn-4-((1R,3aS,5aR,SbR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
(1,1-nnoxcunoTHOMOP(OIUHO)3THI)aMUHO)-5a,5b, 8,8, 1 1 a-nerntamerw- 1 -(porn-1-en-2-m)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mi)-1-(rUIpOKCUMETHIT ) IUKJIOTeKC-3-eH- | -kapOokcuara

B pacTBop (1-((6enzunokcu)kapOoHmIT )-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCUIOTHOMOP(OJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(pon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
9-mn)uukiorekc-3-en- 1 -mwn)merundensoara (1,0 r, 1,09 mmons) B MeOH (15 mu) nobasnsm 1
H. NaOH (1,09 mn, 1,09 mmonb). DTy cMech NepeMeUIuBaid MpH K.T. B Te4eHue 12 u,
HEWTPATM30BAIM HACHILEHHBIM BOIHBIM PACTBOPOM JIMMOHHOH KHCJIOTBI, M PacTBOPUTEINH
ynamsii B Bakyyme. Ocrtarok pactBopsuin B EtOAc, mpombiBanu paccojoM, CYIIWJIU Hal
Na;SO4 ¥ KOHIIEHTPUPOBAJIH B BaKyyMe C TMOJIyYeHHEM IIeJIeBOro mpoaykra (Bbexon 56% co
CJIEZIOBBIM KOJIMYECTBOM METHUJIOBOTO 3(upa Kak MOOOYHOTO MpoaykTa) Oe3 MOMONHUTEIbHON
ounctku. JKX/MC: m/e 815 (M+H)", 4,803 mun (Merox XKX/MC 7). Jlnst MeTHIOBOro 3dupa;
XXX/MC: m/e 739,55 (M+H)", 4,615 mun (Meron JKX/MC 7).

Cranus 7. IHonyuenue Oens3ui-1-((apunokcu)meT)-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCHUIOTHOMOP(OINHO )3 THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(npon-1-en-2-wmn)-
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2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uukiorekc-3-eH-1-kapbokcunara

B pacTBop oensmn-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a~((2-(1,1-
IMOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearameTmn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-m)-1-(ruapOKCUMETHIT ) IUKIIOTeKC-3-eH- 1 -kapOokcnnmara (1 3xB.) B DMF mpu -78°C
nobassuin KOtBu (2 3kB.). [lonyueHHy0 cMech mepemMemnBajin B TedueHue 20 MHHYT, TOCTe
yero nodasysmu Ar-X (2 3kB.). 3aTeM peaKLIMOHHYI0 CMECh HAarpeBasiv 10 K.T. ¥ IepEMELINBAIN
B TeueHHe Houu. PeakunoHHyro cmech pasbaBimsuin EtOAc, mpombiBany BOIOH, CYLIMJIM Han
Na,SO4 ¥ KOHLEHTPUPOBAJINU B BaKyyMe C IOJY4YEHHEM HEOUHUINEHHOTr'O INMPOAYKTA, KOTOPBIH
UCMIONIB30BAIM  HA CIEAyroled craaud Oe3 JOMOJHUTENbHOW OYMCTKH WM OYHIIAJIH
XpomaTorpadueil Ha CHIMKaresne ¢ UCIOJb30BAHHEM CMecel STHIIAleTaT/TeKCaHbl B KayeCTBE
3JIIOEHTOB.

Cranus 8. IMonyuenne mpem-0y TUIAUMETHIICHITII- | -((apuiiokcu ) MeTw )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IHOKCHUIOTHOMOPQOJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramerm-1-(pon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uuKIorekc-3-ex- 1 -kapbokcunara
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B pactBop HeouumnenHoro npoaykra (1 3kxB.) co craguu 7 O6meit meronuku F 8 DCE (3
mut) nodaensin TEA (1,6 3kB.), mpem-Oytunaumericuiad (2,0 5kB.) u anerar namianus (0,25
9KB.). DTy cMech nponyBaiu N; B Te4eHHE 5 MUHYT U 3aTeM HarpeBanu npu 60°C B Teuenue 2-6
4acoB. PeakIMOHHYI0 CMECh OXJIAXIAIH A0 KOMHATHOW TeMIepaTtypbl U (UIBTPOBAIH depe3
cioit nenuta u cunukarens U npombiBanu 50% EtOAc B rekcaHax, 3aTeM AMXJIOPMETAHOM.
QDunbTpaT KOHLEHTPHPOBAJIH IPH IOHIKEHHOM JABJICHWU, W TOJNYYEHHBIH HEOUYHINEHHBIN
NPOAYKT UCIIOJB30BAIIN HA CIIEAYIOIEH cTaauu 0e3 JOTOIHUTEbHON OYHCTKH.

Cranus 0. Ilonyuenue 1-((apunokcu)meTuin)-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUAOTHOMOP(OINHO )ITHII)aMHHO)-5a,5b,8,8,1 1 a-nenramerun-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-

9-mn)MKIIoreKc-3-eH- 1 -kapOOHOBOI KUCIIOThI

B pactBop HeounenHoro npoaykra (1 skB.) co ctaguu 8 O6mmeli meronuku F 8 THF (3
mut) gobassuia pacteop TBAF (1,6 sxB.) B THF. I[lony4ueHHyI0 cMeCh epeMeIInBajIi B TCUCHHUE
2 wyacoB. PactBop oummanu oOpameHHO-(pasoBoii mnpemnaparuBHoii BOXX. ®paxumm,
cofiepKalllie LeNIeBOM IMPOAYKT, cobupanmu MW CyIIWwId C TOJy4YeHHeM LeneBoi 1-

((apunoxcm)mernn)-4-((1R,3aS,5aR,5bR, 7aR, 11aS,11bR, 13aR, 13bR)-3a-((2-(1, 1-



170

IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-
9-mn)uukiorekc-3-eH-1-kapOOHOBOM KUCIIOTHI.

ITpumep 37

ITonyuenue 1-(((4-uMaHOMPHUINH-2-HJT)OKCH )METHIT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOPQOJIHHO )3THIT)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(npon- 1-eH-2-wmn)-

2.3,32,4,5,5a,5b,6,7

LR | 237

7a,8,11,11a,11b,12,13,13a,13b-okranekaruapo- 1 H-uukaonenra[a]xpuseH-

9-mn)uKIIoreKc-3-eH- 1 -kapOOHOBOI KHCIIOTHI

Cramuu 1-6: O6mas metonuka F, cranum 1-6

Cragus 7. [Tonyuenue 6en3m-1-(((4-urmaHonMUPUINH-2-1JT)OKCH ) METHI )-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCUIOTHOMOP(OJIHHO )3THI)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(npon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-

9-mn)uuKIiorekc-3-ex- 1 -kapbokcunara

VYka3aHHOE B 3arOJIOBKE COEUHEHHE ObUIO MOJIYYEHO C BBIXOAOM 22% B BHUIE TBEPAOTO

BEI[ECTBA B COOTBETCTBMHM C METOAUKOH, omucaHHoii B OOmeit meromuke F, cragus 7, ¢



171

UCTIONIb30BaHNEM  2-(TOPM3OHHMKOTHHOHMTpPUIA B  KadectBe peareHta. KX/MC m/z
M+1=917,65; 4,765 mun (Meton XKX/MC 7).

Cranus 8. Ilonyuenue mpem-0oyTunauMeTuicuini- 1 -(((4-unasonupuanH-2-
un)okcu)mernn)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUAOTHOMOPQOJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(mpon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-

9-mn)uukiorekc-3-ex- 1 -kapbokcunara

NQE:O

Vka3zaHHOE B 3arojlOBKE COCAMHEHHE OBLJIO IMOJYy4YeHO B BHAE TBEPAOIO BEILIECTBA B
COOTBETCTBUHM C METOIUKOM, omucaHHOW B OOmel meromuke F, cramus 8, ¢ MCnoab30BaHHEM
6en3ui-1-(((4-unaHonupPUANH-2-UIT)OKCH )METHI )-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIMHO )3 THIT)aMHHO)-52a,5b,8,8, 1 1 a-nenTamerun- 1 -(npon- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-mn)uukiorekc-3-en-1-kapbokcunara B kauectse peareHra. KX/MC m/z M+1=941,75, 3,467
muH (Meton XXKX/MC 7).

Cragus 0. 1-(((4-umaHOMUPUANH-2-1JT)OKCH )METHIT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IHOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(ipon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)uukiorekc-3-eH-1-kapboHoBass kuciora Obula monydeHa ¢ BbixogoMm 10,7% B Buze
TBEPAOTO BEIIECTBA B COOTBETCTBHH C METOAUKOMH, onucanHoi B O0mei meroauke F, ctamms 9,
C HCIONB30BAaHUEM  mpem-0yTHaanMeTIICHIIII- | -(((4-1ruaHonpuANH-2-1I1)OKCH )METHI )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCHUAOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(ripon-1-en-2-wmn)-

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpuszen-
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9-um)nuKIoreKc-3-eH- 1 -kapbokcuara B kagectse pearenta. JKX/MC: m/e 827,60 (M+H)", 3,00
muH (Merox XKX/MC 7). '"H AMP (400 MI't, XJIOPO®OPM-d) & 8.31 (d, /=5.0 'y, 1H), 7.21
(dd, /=5.1, 1.1 T'u, 1H), 7.14 (s, 1H), 5.36 (br. s, 1H), 5.21 (d, /=4.8 T'y, 1H), 4.84 (s, 1H), 4.75
(s, 1H), 4.52 (dd, J=4.3, 10.3 I'y, 1H), 4.45 (dd, J=1.8, 10.3 I'y, 1H), 3.28-3.15 (m, 8H),3.14-
3.06 (m, 4H), 2.98-2.87 (m, 1H), 2.76 (td, /=11.1, 5.4 I'u, 1H), 2.45-2.58 (m, 1H), 2.35-2.21 (d,
J=8.5I'u, 1H), 2.21-1.98 (m, 8H), 1.92-1.73 (m, 2H), 1.77 (s, 3H), 1.73-1.41 (m, 11H), 1.40-
1.28 (m, 2H), 1.27-1.08 (m, 2H), 1.18 (s, 3H), 1.11 (s, 3H), 1.00-0.99 (m, 3H), 0.96 (s, 3H), 0.93
(s, 3H).

ITpumep 38

ITonyuenue 1-(((5-umaHOMUPUANH-2-HIT)OKCH )METHIT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramermn-1-(ipon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iiuknonenral a|xpusen-

9-mn)uKIIoreKc-3-eH- 1 -kapOOHOBOM KUCIOTHI

CN

Cramuu 1-6: O6mias metonuka F, cragum 1-6

Cranus 7. IMonyuenue oen3ui-1-(((S-umaHonmupUIUH-2- 1T )OKCH )METHI )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(pon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iiuknonenral a|xpusen-

9-mn)uukIorekc-3-en- 1 -kapbokcunara
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CN

Vka3aHHOe B 3arojioBKe COeAuHeHHe ObUIO MOJiydeHO C BbIxomoM 35,5% B Bume
TBEPJOTO BEIIECTBA B COOTBETCTBHUH C METOAUKOMH, onucanHoi B O0mei meronuke F, ctanus 7,
C HUCTOJIb30BaHUEM O-(PTOPHUKOTHHOHHUTPHIIA B KadecTBe peareHta. JKX/MC m/z M+1=917,65,
3,136 mun (Meton XXX/MC 7).

Cragus 8: ITonyuenue mpem-oyTunaumeTicnini- 1-(((S-unasonupuanH-2-
wn)okcn)metn)-4-((1R,3aS,5aR ,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iiuknonenral a|xpusen-

9-mn)uukiorekc-3-eH-1-kapbokcunara

CN

Vka3zaHHOE B 3arojIOBKE COCAMHEHHE OBLJIO IMOJYy4YE€HO B BHAE TBEPAOIO BELIECTBA B
COOTBETCTBHHM C METOMMKOM, omucaHHOM B OOmei meronuke F, cranus 8, ¢ MCHOJb30BaHHEM
6en3ui-1-(((S-unaHOMMpPUANH-2-1IT)OKCH )METHI )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon- 1-en-2-wmn)-

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpusen-



174

9-mn)uukiorekc-3-en-1-kapbokcunara B kauectse pearenra. XXX/MC m/z M+1=941,70; 3,311
muH (Meton XKX/MC 7).

Cranus 9. 1-(((5-umaHONMUPUAMH-2-HIT)OKCH )METHIT )-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCUIOTHOMOP(OJIMHO )3 THIT)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(pon- 1-en-2-wun)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
9-mn)uukiorekc-3-eH-1-kapOboHoBas kuciora Obula monydeHa ¢ BbixogoMm 10,5% B Buze
TBEPIOTO BELIECTBA B COOTBETCTBUH C METOAUKOMH, onucanHoi B O01mei meroauke F, ctamus 9,
C HCIONB30BaHUEM  mpem-0yTuaauMeTIcui- 1 -(((S-uuanonupuanH-2-11)OKCH )ME T )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IHOKCHUIOTHOMOPQOJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(pon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral aJxpusen-
9-unm)nuKIorekc-3-eH-1-kapbokcunara B kadectse pearenta. JKX/MC: m/e 827,55 (M+H)',
3,049 mur (Merox XXX/MC 7). '"H SIMP (400 MI'y, METAHOJI-d,) & 8.52 (d, J=2.3 T'n, 1H),
7.96 (dd, J=8.8, 2.3 I'y, 1H), 6.92 (d, J/=8.8 I'y, 1H), 5.35 (br. s, 1H), 5.21 (d, /=4.5 I'y, 1H),
4.84 (s, 1H), 4.75 (s, 1H), 4.56 (dd, J=2.8, 10.5 'y, 1H), 4.49 (d, J=10.5 I', 1H), 3.28-3.15 (m,
8H), 3.14-3.06 (m, 3H), 2.93 (dt, /=14.2, 5.2 T'u, 1H), 2.81-2.71 (m, 1H), 2.67-2.57 (m, 1H),
235-2.21 (m, 1H), 2.21-1.97 (m, 10H), 1.92-1.72 (m, 5H), 1.77 (s, 3H), 1.72-1.39 (m, 11H),
1.39-1.20 (m, 1H), 1.20-1.07 (m, 1H), 1.18 (s, 3H), 1.11 (s, 3H), 1.02-0.98 (m, 1H), 0.96 (s, 3H),
0.93 (s, 3H).

IIpumep 39

ITonyuenue 1-(((6-1rmaHOTUPUIUH-2-1IT)OKCH )ME T )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCHUIOTHOMOPQOJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearameTm-1-(ipon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral a|xpusen-

9-mn)HKIIOreKC-3-eH- 1 -kapOOHOBOI KHCIOTBI



Cramuu 1-6: O6mas metonuka F, cranuu 1-6

Cranus 7. Ionyuenue oen3ui-1-(((6-uuaHOMUPUIUH-2- 1T )OKCH )METHIT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uukiorekc-3-en- 1 -kapbokcunara

Q‘So

Vka3zaHHOE B 3arojIOBKe COEAMHEHHE OBLIO TOJyYE€HO B BUJE TBEPAOIO BELIECTBA B
COOTBETCTBHH C METOAMKOM, onucanHoii B O01uei metonuke F, cramust 7, ¢ uCnoib3oBaHHEM 6-
XJIOPTUKOJIMHOHUTpHIIA B KadecTBe peareHta. KX/MC m/z M+1=917,65; 3,083 mun (Meron
KX/MC 7).

Craaus 8. ITonyuenue mpem-0oyTunauMeTicnini- 1 -(((6-unaHonmupuanH-2-
wn)okcn)metn)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIIHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uukiorekc-3-ex-1-kapbokcunara



176

Vka3zaHHOE B 3arojlOBKE COEAMHEHHE OBbLJIO IMOJy4YE€HO B BUJAE TBEPAOIO BELIECTBA B
COOTBETCTBHH C METOIUKOM, omucaHHOM B OOmei meronuke F, ctanus 8, ¢ MCHOJb30BaHHEM
6en3ui-1-(((6-unaHOMUPUINH-2-1JT)OKCH )METHII )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)uukiorekc-3-en-1-kapbokcunara B kauectse peareHra. KX/MC m/z M+1=941,70; 3,516
muH (Meton XKX/MC 7).

Craaus 0. 1-(((6-umaHOMUPUANH-2-HIT)OKCH )METHIT )-4-
((IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIMHO )3 THIT)aMHHO)-52a,5b,8,8, 1 1 a-nenTameru-1-(npon- 1-eH-2-m)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxranexaruapo- 1 H-ijuknonenralaxpuseH-
9-mn)uukiorekc-3-eH-1-kapOboHoBasi kuciora Obuia MojdydeHa ¢ BbIxogoMm 17,6% B Buze
TBEPAOTO BELIECTBA B COOTBETCTBUM C METONUKOM, onucanHoi B O01uei meroauke F, ctamus 9,
C HCIONB30BAaHUEM  mpem-0yTHaauMeTICHTuI- 1 -(((6-1raHOmMPUANH-2-1T)OKCH )ME T )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IHOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(pon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-uknonenral a|xpusen-
9-unm)nuKIorekc-3-eH-1-kapbokcunara B kadectse pearenta. JKX/MC: m/e 827,55 (M+H)',
3,003 mus (Mertox XKX/MC 7). 'H SIMP (400 MI'u, METAHOJI-d,) & 7.84 (dd, J=8.5, 7.3 I',
1H), 7.47 (d, J/=7.3 I'u, 1H), 7.09 (d, J=8.5 I'y, 1H), 538 (br. s., 1H), 5.24 (d, J=6.0 I'y, 1H),
4.86 (s, 1H), 4.76 (s, 1H), 4.59-4.53 (m, 1H), 4.48-4.43 (m, 1H), 3.30-3.17 (m, 8H), 3.09-3.17
(m, 3H), 2.98-2.89 (m, 1H), 2.78 (td, /=10.9, 5.5 I'y, 1H), 2.65 (br. d, /=15.8 'y, 1H), 2.37-2.00
(m, 9H), 1.94-1.74 (m, SH), 1.79 (s, 3H), 1.74-1.44 (m, 11H), 1.44-1.29 (m, 2H), 1.26-1.10 (m,
2H), 1.20 (s, 3H), 1.13 (s, 3H), 1.03-1.02 (m, 3H), 1.00-0.99 (m, 3H), 0.95 (s, 3H).
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ITpumep 40

ITonyuenue 1-(((6-kapOaMOUIIIMPUANH-2-HJT)OKCH )METHUIT )-4-
((1R,3aS,5aR,5bR,7aR, 11aS,11bR, 13aR, 13bR)-3a-((2-(1,1-
AMOKCHAOTHOMOP(HOIMHO )3 THIT)aMHHO)-52a,5b,8,8, 1 1 a-nenTameru-1-(npon- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-

9-mn)uKIIoreKc-3-eH-1-kapOOHOBOI KUCIOTHI

Cragus 1. ITonyuenue meTHI- 1 -(((6-uraHonMpUINH-2-1IT) OKCH )METHII )-4-
((IR,3a8S,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramerun-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-

9-un)uukiorekc-3-ex-1-kapobokcunara

VYka3aHHOE B 3aroJIOBKe COENMHEHHE ObLIO IMONYYeHO B BHAE TBEPAOrO BEINECTBA B
COOTBETCTBUH C METOAMKOM, onucanHoi B O01ei metonuke F, cramust 7, ¢ HCMONb30BaHUEM 6O-
xjoprukonuHoHuTpriia U Metwi-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a~((2-(1,1-
IMOKCHUOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(ripon- 1-en-2-wmn)-

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpuszen-
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9-mn)-1-(ruapOKCUMETHIT ) IUKIIOTeKC-3-eH- | -kapOokcuara BMECTO Oensun-4-
((IR,3a8S,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramerun-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-m1)-1-(TUIPOKCUMETHIT ) IMKJIOTeKC-3-eH- | -kapOokcuiara B kauectse peareHToB. JKX/MC m/z
M+1=841,60; 3,164 mun (Meton XKX/MC 7).

Cragus 2. 1-(((6-kapbaMoMITUPUAMH-2-HJT)OKCH )METHIT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(ipon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)uukiorekc-3-eH-1-kapOboHoBass kuciora Obula monydeHa ¢ BbxogoMm 19,9% B Bune
TBEPJOrO BELIECTBA B COOTBETCTBUU ¢ METOAMKOMN, onucanHoi B OOmeit meronuke E, ctanus 4,
c HCTIOJIb30BAaHUEM MeTHI- | -(((6-LMaHOMTUPUIUH-2- 1T )OKCH )METHIT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)HuMKIoreKc-3-eH-1-kapbokcunata B kauecte pearenra. JKX/MC: m/e 845,60 (M+H)
2,931 mun (Merox XKX/MC 7). 'H AMP (400 MI'u, METAHOJI-d,) & 7.84 (dd, J=8.3, 7.3 Ty,
1H), 7.72 (dd, J=7.3, 0.8 I', 1H), 6.99 (d, J/=7.8 I', 1H), 539 (br. s., 1H), 5.23 (d, /=43 I'y,
1H), 4.87 (s, 1H), 4.77 (s, 1H), 4.61-4.56 (m, 1H), 4.55-4.50 (m, 1H), 3.25 (d, /=8.8 I', SH),
3.20 (br. s, 2H), 3.17-3.09 (m, 3H), 2.97-2.87 (m, 1H), 2.77 (d, J=5.3 'y, 1H), 2.68 (d, J=13.6
I'n, 1H), 2.41-1.99 (m, 9H), 1.94-1.68 (m, 6H), 1.79 (s, 3H), 1.68-1.44 (m, 9H), 1.43-1.30 (m,
3H), 1.29-1.11 (m, 2H), 1.19 (s, 3H), 1.13 (s, 3H), 1.01 (s, 3H), 0.98 (s, 3H), 0.95 (s, 3H).

[Monyuenne 4-(MeTUICYIb(OHIT ) [IUKJIOTEKCAHOHA

0 o, 0
"y Lo > | 105 °C —~g=0 Hoo S
\ + o B ————— —_— >
\ﬂ/ o oo H/O\ |
THAPOXHHOH _SiT (0]
OeH301 o

B pactBop (Metmncynbdonmn)atena (10,0 r, 94 mmons) B Genzone (50 mur) nobassu
(Oyra-1,3-nuen-2-unokcu)rpumermincunad (14,07 r, 99 mmonb) u ruapoxuHoH (20 mr, 0,182
MMOJIb). [lepen HarpeBaHHEM 3Ty CMeCh Aera3upoBaInd HECKONbKO pas npu -78°C. Conepxumoe
repMeTHYHO 3akpbiBaiu U Harpesanu npu 105°C B TeueHue 48 yacoB. PeaklMOHHYIO CMeCh
anaymsupoBan MetogoMm AMP B CDCls, koropblii mokaszan, 4to octaynoch npumepHo 10%

BUHUWJICYJIb(OHA. JloGaBsuu IOIOJHUTENIBHOE KOJIMYECTBO (Oyra-1,3-nuen-2-
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WJIOKCH)TpUMETHIICHIIaHAa (4 MIT), U HarpeBaHHe OCYIIeCTBIUIH B TedeHue eme 48 yacos. SIMP-
aHajlnu3, NPOBENEHHBbIM CHOBA uepe3 72 4, MOKas3ajl [aJbHEHIIee CHWXKEHHUE KOJIUYECTBA
BUHIICYJIb(OHA (~3%). Obpazer u3 npobupku s AMP 0ObeaNHAIN C PEaKIHOHHONH CMEChIO
U yIapuBalu 10 TYCTOW CMOJBI B BakyyMme Ipu koMHaTHOH Temmneparype (~19°C). Cmech
paszbaByisiin anieroHoM (250 mut), YTO HpUBENO K OOpPa30BAaHHMIO NPO3PAYHOIrO PacTBopa. Ty
CMeCh OXJIAKIANU B JIENTHOUM OaHe, Moka oHa He ctana xononHou. Jlobasmsmu 4 mu 0,25 v, HCI
(mpenBapuUTENbHO OXJIAKACHHOW B TAKOW K€ JIEASHOW OaHe), YTO MPUBENO K OOpa3sOBaHUIO
MYTHOW CMECH, KOTOpasl CTajla MPO3payvHOil MOCiIe NMepeMEelIMBaHus B Te€UYeHHe |5 MUHYT npu
0°C, u 3areM cHOBa cTaja MyTHOH eme uepe3 10 MUHYT, U OHa OcTaBajacb MYTHOH BeCb
ocTaibHOW mepuop nepememmBanus. OTOupann anukBoTy S0 MKJI, €6 MOMEHTAJIBHO CYLIVIIU B
wieHKy U aHanmusuposaimn MeronoM SIMP B CDCls. IMP-ananu3 nokasan npucytcTeue ~7%
BUHIJICYJIb()OHA OTHOCHTENBHO LIEJIEBOTO MPOAYKTA. ALIETOHOBBIN pacTBOP QHIBTPOBAIHN Yepes3
HEBBICOKHI CJION crukarens tumna-H rmo ucredennu ob1mero BpeMeH! peakiui MPUMEPHO OIUH
4ac W 3aTeM CHOBA INPOMBIBAIM arneToHOM. PuibTpar KOHLEHTPHPOBAJIH Ha POTOPHOM
ucnapurene npu temreparype 0anu 19°C. HeounineHHbIH NPOAYKT AENWIN HA IBE YaCTH, IO
7,75 T xaxngas, st ouucTKH. [IpoaykT ounImanm KOJOHOYHOH Xpomatorpadueli Ha CHUIHKarese
(30% »sTumanerata — 100% »sTunaunerara B rekcaHax; aBe KojoHkH 330 r) ¢ monyueHuem 4-
(MeTuncynbdonmn)uukiaorekcanona (16,7 r, seixon 100%) B Bume 0enoro TBepaoro BEIIECTBA:
'H AMP (400 MI'ti, XJIOPO®OPM-d) § 3.29 (tt, J=11.0, 3.9 T'ui, 1H), 2.94 (s, 3H), 2.73-2.62
(m, 2H), 2.58-2.37 (m, 4H), 2.15 (qd, J=11.9, 4.5 'y, 2H).

[Monyuyenne 2-(yuc-1-ruapoxcu-4-(MeTUIICY b OHIII ) LIUKJIOTEKCUIT)alleTalbIeruaa u 2-
(mpanc-1-ruapokcu-4-(MeTHICYIb()OHUIT ) IUKIOTeKCHIT )alleTaIbIer Haa

o8

o) 0]
o _Opomunanmmvarus HO, N + HO, \
él W w "'S/
< N
= THF ) o

2
[ P
C 1
A (ruk 1) (muk 2)
(BeIx07 29%) (BeIx07 43%)
O3, NMO 03, NMO
then Me,S then Me,S
CH,Cl,/MeOH CH,Cl,/MeOH
Cramus 2a Crazus 2b
HO, O‘\s”g H?\‘ "
W /) O,:S\\o
! 0
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Cranus 1. ITonydenue (yuc)-1-annmun-4-(meTuncynb(poHmI)IUKIOreKcaHona u (mpanuc)-
1-annun-4-(MeTHICy Ib(pOHMIT )IUKIOT €KCAHOIIA

o, 0

N HQ,
PO
W W K
) ) o

B pacrBop 4-(meruncynbdonmn)uukiorekcanona (1,03 r, 5,84 mmons) B8 THF (40 mun)
npu 0°C wuepes kaHoo0 pobaemsin Opomun  awmwiMaraus (7,60 wmon, 7,60 mMMoOIb).
Peaxnnonnyro cmech nepemernBanu npu 0°C B teuenne 30 MuH. PeaklMOHHYIO CMeCh racuiu
nobasnenneM HacbimeHHOro pactsopa NH;Cl (25 mur). Cmech mepeHOCHWIN B AETHTEIbHYEO
BOPOHKY, W BOJIHBIH CJIOW 3KcTparmpoBanu stujarneraroM (5 x 50 mn). OObenuHeHHbIE
OpPTaHUYECKHE CIIOW TMpoMbIBAIU paccosoM (20 mu), cyumumu Hany MgSQO4, dunbTpoBamn u
KOHLIEHTpUpoBaIH. IIpoayKkT ouMImanyu KOJOHOYHOW xpomarorpaduer Ha cunukarene (70%
stunanerata ¢ 1% meranona/30% rekcansl — 100% sTtunanerara ¢ 1% meraHona, konoHka 40
r) ¢ monyueHueM (yuc)-1-ammmn-4-(meruncynbgonun)uukinorekcanona (374 mr, 1,713 mmounb,
Beixon  29%) B Bume Oe;moro  TBepmoro  BemiectBa U (mpanc)-1-anmun-4-
(MeTuncynpdonmn)uukiaorekcanona (551 mr, 2,52 mmons, Bbixon 43%) B BHAE OECIBETHOTO
Macrna.

(yuc)-1-Annun-4-(meTusncynb(OHUI )IIUKIOT€KCAHOT:

'H SIMP (400 MI', CDCl3) § 5.96-5.79 (m, 1H), 5.26-5.21 (m, 1H), 5.18 (ddt, J=17.1,
2.1,1.2Tn, 1H), 2.85 (s, 3H), 2.80 (tt, J/=12.5, 3.6 I'y, 1H), 2.25 (d, J/=7.5 'y, 2H), 2.15-2.07 (m,
2H), 1.97 (qd, J=13.0, 3.8 T';, 2H), 1.88-1.81 (m, 2H), 1.52-1.42 (m, 2H); °C AMP (100 MI'w,
CDCls) 6 132.50, 120.02, 69.06, 62.26, 47.86, 36.85, 35.67, 21.13.

Crpykrypa (yuc)-1-anmun-4-(MeTrncyibHOHWIT)IUKIIOTEKCAHOMA Obljla TMOATBEPIKISHA
METOJIOM PEHTTE€HOBCKOM KpUCTAILIOTpadHH.

(mpanc)-1-Annun-4-(MeTHICY Tb()OHIIT ) LIMKJIOT€KCAHO:

'H AMP (400 MI'u, CDCls) § 5.88 (ddt, J=17.2, 10.1, 7.4 'y, 1H), 5.28-5.16 (m, 2H),
2.98-2.91 (m, 1H), 2.90 (s, 3H), 2.35 (d, J/=7.5 T'u, 2H), 2.23-2.14 (m, 2H), 2.02-1.93 (m, 2H),
1.90-1.78 (m, 2H), 1.57-1.46 (m, 2H); C SIMP (100 MI'y, CDCl3) § 132.62, 120.19, 69.20,
62.41, 48.00, 36.98, 35.83, 21.29.

Cramus  2a. Ilomyuenume 2-((yuc)-1-runpokcu-4-(MeTHICYITb()OHNUIT)IUKIOTEKCHIT )-
arerajbaeruaa
HO o\\s,/o

X5
)

0
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(mpanc)-1-Anmn-4-(metuncyasonmn)uuknorekcason (3,4 r, 1557  mmonb)

pacteopsuiu B CH,Cl, (160 mim) u MeOH (32,0 mi) B kpyriaogoHHOH koibe Ha 500 muL
Hobasnsimu  N-merunmopdonun-N-okenn (NMO) (2,189 r, 18,69 mmonb), u 3Ty cMechb
oxnaxnpanmu 1o -78°C [Schwartz, C., Raible, J., Mott, K., Dussault, P. H. Org. Lett. 2006, 8,
3199-3201]. Yepes peakunoHHyIO cMech 0apOOTHUPOBAIIM O30H A0 HACBILIEHUS] PACTBOPA O30HOM
(pacTBOp CTAHOBWJICSI CHHHMM) W TIOCJI€ STOrO €lle HECKOJbKO MHUHYT (CymMMapHOe Bpems 25
MUH). 3aTeM Yepe3 peaKIMOHHYIO0 cMeCh 0apOOTHPOBaM a30T A0 MCYE3HOBEHUs CUHEH OKPACKH.
3arem pobaBmsun  aumerwicynbbua (11,52 mn, 156 MMOnb), M pPEAKLHUOHHYHO CMECh
nepememnBanu npu 0°C B TeueHue 16 u. CMech KOHLIEHTpUpOBaiu B BakyyMme. IIpomykt
OYMINAIN KOJIOHOYHOH Xpomarorpadueii Ha cumkarene (50% stunauerara ¢ 1% meranona/50%
rekcaHoB — 95% stunanerata ¢ 1% meranona/5% rexcanos; kojioHka 330 r) ¢ monyueHHeM 2-
((1s,4s)-1-runpokcu-4-(Metwicy b oHwII JIuKIorekcmn Jauetanpaeruaa (3,31 r, 15,03 mmodb,
BeIXOT 96%) B BHE Genoro TBepaoro semectsa: 'H SMP (400 MI'y, XJIOPOPOPM-d) § 9.87
(t, /=1.1 I'u, 1H), 2.85 (s, 3H), 2.82-2.76 (m, 1H), 2.67 (d, J=1.3 T'y, 2H), 2.13-1.98 (m, 6H),
1.50-1.38 (m, 2H); °C AMP (101 MI'r, XJIOPO®OPM-d) § 202.5, 68.9, 61.9, 54.9, 36.8, 35.9,
20.8.

Cramus 2b. Ilonywenue 2-((mpanc)-1-runpokcu-4-(MeTHICYIb()OHNUI)IUKIOTEKCHIT)-

O

" gy n
AN IS
777\
_ h) 5

(1r,4r)-1-Annmun-4-(meruncynbdonmn)uknorekcason (2 r,9.16 MMoJb) pacTBOpsUIM B

CH,Cl, (80 mm) u MeOH (16.00 mu) B kpyrinomoHHou kosnbe wa 500 mu. JlobGaBmsuim N-

ancraapAcruaa

metunmopdomua-N-okcuny (NMO) (1,288 r, 10,99 mmonb), u cmech oxnaxpanu no -78°C
[Schwartz, C., Raible, J., Mott, K., Dussault, P. H. Org. Lett. 2006, 8, 3199-3201]. Uepe3
PEaKIMOHHYID cMech OapOoTupoBaniu 030H (M3OBITOK) IO HACHIIIEHHS PAcTBOPAa O30HOM
(pacTBOp CTAHOBWJICSI CHHHM) M TIOCJI€ 3TOTO €IIe€ HECKOJIbKO MHUHYT (CyMMapHOe Bpems 25
MUH). 3aTeM uepe3 peaKIMOHHYIO0 cMeCh 0apOOTHPOBAIH a30T A0 UCYE3HOBEHHs CUHEH OKPACKH.
3arem pnoGaBmsum  gumerwicynbdun ((6,78 ™, 92 MMONb), W PEAKIHOHHYIO CMECh
nepememinBanu npu 0°C B TeueHue 16 u. CMech KOHLIEHTpUpOBalIU B Bakyyme. IIpoaykt
OYHINAIN KOJIOHOYHOH Xpomarorpadueit Ha cunukarene (70% stunauerara ¢ 5% meranona/30%
rekcaHoB — 100% stunanerara ¢ 5% meranona, konoHka 220 r) ¢ nonydenuem 2-((1r,4r)-1-
runpokcu-4-(mermicynbdonmn ) uukiorekcrn)aneraipaeruaa (1,58 r, 7,17 mmons, Beixon 78%)

B BHIe Gesoro TBepaoro semectsa; 'H SAMP (400 MI'u, XJJOPOPOPM-d) § 9.82 (t, J~1.8 I'n,
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1H), 2.99-2.88 (m, 1H), 2.85 (s, 3H), 2.67 (d, J=1.8 I'n, 2H), 2.20-2.10 (m, 2H), 2.06-1.98 (m,
2H), 1.74 (dtd, J=14.0, 10.6, 3.5 Ty, 2H), 1.61-1.50 (m, 2H); C SIMP (101 MIw,
XJIOPODOPM-d) § 202.4, 70.0, 59.3, 50.3, 38.2, 34.9, 21.1.

IMpumep Al. Tlonyuenne 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a~((2-
((1s,4R)-1-runpokcu-4-(MeTuncy b OHUIT )LIUKJIOTeKCUIT ) TUI )JaMuHO)-52,5b, 8,8, 11 a-

5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-

2Ma 0

neHrametui- 1-(npomn-1-eu-2-un)-2,3,3a,4,5,

oktanekaruapo- 1 H-mknonenral a]xpuzeH-9-mn)- 1 -((mupuauH-2-uiIoKCH )METHIT )LIUKJIOTeKC-3 -

eHKapOOHOBOM KUCJIOTBI

| X
o, 0 7
HO, \\S// N
~ BH;
. )
[e} MeOH/HOAc
Cragua 1

2 H. NaOH (BoaH.)

JHOKCaH, MeOH

Cragus 2

N ITpumep Al

Cramust 1. Tlomyuenme stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
((1s,4R)-1-runpokcu-4-(MeTHICY T OHIIT ) [IUKJIOTEKCHIT )3 THIT )JaMUHO)-5a,5b,8,8 1 1a-

neHrametus- 1-(npon-1-eu-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-

okranekaruapo- 1 H-jmknonenral a|xpuzeH-9-wmn)- 1 -((mupuauH-2-uiIoKCH )METHIT )LIUKIIOTeKC-3 -

eHKapOoKkcuIaTa



Cmech stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amuno-52a,5b,8,8,11a-
5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-

220

neHraMeTui- 1 -(mpon-1-en-2-mn)-2,3,3a,4,5

R R |

okranekaruapo- 1 H-iimknonenral a|xpuzeH-9-wun)- 1 -((mupuauH-2-UI0KCH )METHIT )LIUKIIOT€KC-3 -

eHKapOokcuiIaTa (65 MT, 0,097 MMOJIb), 2-((1s,4s)-1-runpoxcu-4-
(Meruncyapporm )uuKIorekcu)aueranpaeruna (47,1 mr, 0,214 MMonb) 1 KoMIUIekca OopaH-2-
nukovH (22,86 mr, 0,214 mmons) B MeOH (1 mi) u ykcycHo# kucnore (0,2 M) mepemMennBaim
IIpU KOMHATHOH Temmiepatype B TeueHue 16 4. CMech NMepeHOCHNIN B JENUTEIbHYIO BOPOHKY,
COZIEp KLY HACBILIIEHHBbIH BOAHBIM pacTBop OmkapOoHata Hatpus (10 M) M HacHIEHHBIN
BOJIHBIN pacTBOp kapOoHaTta HaTpus (2 mi). BonHbIi CI0H 3KCTparupoBaiyu AUXJIOPMETaHOM (4
x 20 mn). OObenuHEeHHbIE OpraHUYeCKHUe CJIOM MPOMbIBaiu paccosioM (10 mi), cymmnu Han
MgSO,, ¢unsTpoBanu u KOHUEHTpUpOoBaTH. [IpoayKT OUMIITaIN KOJIOHOYHOH XpomaTorpadueit
Ha cwmkarene (10% cmecu 9:1 aneron:metaHon/90% rekcaHoB — 65% cmecu 9:1
arleToH:MeTaHo/35% rekcaHoB; KoysoHKa 24 1, A = 220 HM) C MOJy4YeHHUEM OTHI-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1s,4R)-1-runpokcu-4-
(MeTHIICYTB(OHIIT ) IUKIIOT€KCHIT )3THI )aMHHO)-5a,5b,8,8, 1 1 a-nenramermn- 1 -(nporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpusen-
9-m1)- 1 -((MupUANH-2-HIIOKCH )METU ) LIUKJIOTeKC-3-eHKkapOokcunata (69 mr, Beixon 81%) B Buze
OeCLIBETHOTO TBEPJIOTO BEIIECTBA: 'H saMmP (500 MI'y, XJIOPOD®OPM-d) & 8.15 (dd, J/=5.0, 1.8
I'n, 1H), 7.56 (ddd, J=8.5, 6.9, 2.0 I', 1H), 6.87 (td, /=6.1, 0.7 'y, 1H), 6.73 (d, J/=8.4 'y, 1H),
5.37 (br. s, 1H), 5.20 (d, J/=6.1 I'ny, 1H), 4.75 (d, /=1.5 'y, 1H), 4.62 (s, 1H), 4.50-4.44 (m, 1H),
4.43-437 (m, 1H), 4.21-4.10 (m, 2H), 2.85 (s, 3H), 2.84-2.67 (m, 4H), 2.55 (td, J=10.8, 5.5 I'wy,
1H), 2.22-0.88 (m, 43H), 1.70 (s, 3H), 1.21 (t, J=7.1 I'u, 3H), 1.06 (s, 3H), 0.98 (s, 3H), 0.87 (s,
3H); )KX/MC m/e 873,7 [(M+H)+, BbrauciaeHo st Cs3sHg N, OgS 873,6], tr = 4,67 mun (Merton
KX/MC 14).

Cramgmss 2. PactBop stmn-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
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((1s,4R)-1-ruppoxcu-4-(MeTHICY T OHIIT ) [IUKJIOTEKCHIT )3 THIT )JaMUHO)-52,5b,8,8, 1 1a-

neHrameTui- 1-(npon-1-en-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
okranekaruapo- 1 H-ijuknonenrala|xpuzen-9-um)- 1 -((mupuauH-2-UaoKCH )METUIT )LIUKIIOTeKC-3 -
enkapOokcuiara (65 mr, 0,074 mmonb) B auokcane (1 miu) u MeOH (0,5 mi) obpabarbiBanu
ruapokcunoM Hatpust (0,372 mu, 0,744 mMonb, 2M BonH.). PeakinOHHYIO CMeCh HarpeBajH MpH
50°C B teuenue 3 u u 3arem mnpu 60°C B TeueHue 6 4. CMech OXJIaXIaIH A0 KOMHATHOM
TEMIepaTypbl M 4YacTUUHO HelTpanmuzoBanmu npodaeinernuem 2 H. HCl (200 wmxi). Cwmechb
¢unbTpoBaNM uepe3 wmpuieBblii GuabTp M ounmanu odOpamenHo-(pazosoit BOXKX (Meton
npenapatueHoii BOXXX 1). Ilponykr (61,7 mr) coxepkan mpumech (mpubmusutenpbHo 6%).
IIponykt cHOBa oumnmmamu oOpamenHo-(pazoBoiit BOXKX (Merox mpenaparusHoit BOXX 2).
Opranudeckuil pacTBOPUTENb BBIIAPUBAIM HAa POTOPHOM HCHApUTENE, U BOIHYIO CMECH
mnodpmmsupoan ¢ noiydeHueMm  4-((1R,3aS,5aR,5bR,7aR;11aS,11bR,13aR, 13bR)-3a-((2-
((1s,4R)-1-runpokcu-4-(MeTHICY T OHIIT )IIUKJIOTEKCHIT )3 THIT )JaMUHO)-5a,5b,8,8 1 1a-
neHTameTun- 1-(npon-1-en-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
okranekaruapo- 1 H-iiuknonenral a|xpuzeH-9-uin)- 1 -((mupuauH-2-uiIoKCH )METHI )LIUKIIOT€KC-3 -
enkapOoHoBoi kuciotel, TFA (48,4 mr, Beixog 67%) B Bume Oenoro amop(HOro TBEpIOro
pemectsa: 'H SMP (500 MI'n, ykcycuast kucnora-ds) & 8.29 (dd, J=5.3, 1.7 T'u, 1H), 7.90-7.82
(m, 1H), 7.13-7.08 (m, 1H), 6.99 (d, /=8.4 I'u, 1H), 5.41 (br. s., 1H), 5.26 (d, /=5.8 I'y, 1H),
4.83 (s, 1H), 4.73 (s, 1H), 4.56-4.50 (m, 1H), 4.49-4.44 (m, 1H), 3.48-3.34 (m, 2H), 3.09-2.99
(m, 1H), 2.96 (s, 3H), 2.89-2.79 (m, 1H), 2.72 (d, J=16.0 'y, 1H), 2.32-1.32 (m, 35H), 1.75 (s,
3H), 1.17 (s, 3H), 1.13 (d, J=7.5 I'y, 2H), 1.09 (s, 3H), 1.02 (d, /=3.7 I'y, 3H), 0.99 (d, J=3.7 I'y,
3H), 0.95 (s, 3H);, XXX/MC m/e 845,6 [(M+H)+, BbrunciieHo st Cs H77N>OgS 845,6], tr = 4,36
muH (Meton XKX/MC 14); BOXX (Meron anamutudeckoit BOXKX 1): g = 18,86 mun; BOXX
(Meton ananutuueckoit BOXKX 2): fg = 20,24 muH.

IMpumep A2. Tlonyuenue 4-((1R,3aS,5aR 5bR,7aR,11aS,11bR,13aR,13bR)-3a-~((2-
((1r,4S)-1-runpoxcu-4-(MeTUICY b OHIT ) LIUKJIOTEKCHIT )3THIT )aMUHO)-52a,5b,8,8, 1 1 a-
neHrametun- 1-(npon-1-ew-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-

oktanekaruapo- 1 H-ijmknonenral a|xpuzeH-9-wun)- 1 -((mupuauH-2-uiI0KCH )METHI )LIUKIIOT€KC-3 -

€HKapOOHOBOH KUCJIOTHI
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MeOH/HOAc

Cragus 1

HO,
"/s/ N/\\“' /S/
2 H 2\
O O 2 . NaOH (BoaH.)
MeOH, guoxcax
HO
Cranus 2 o
X Y/
IMpumep A2

Cragust 1. Tlomyuenme stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
((1r,4S)-1-runpoxcu-4-(MeTnICy b OHII ) LIUKJIOTEKCHIT )3 THIT )aMIUHO)-52,5b,8,8, 1 1 a-

nenramerin-1-(mporn-1-en-2-u1)-2,3,32,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-

okranekaruapo- 1 H-ijuknonenrala]xpuzen-9-un)- 1 -((mupuauH-2-UaoKCH )METUIT )LIUKIIOTeKC-3 -

eHkapOoKcuiIaTa

Cmech stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amuno-52a,5b,8,8,11a-
5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-

LR | 220

neHraMeTui- 1-(npon-1-en-2-mn)-2,3,3a,4,5
okragekaruapo- 1 H-ijmknonenral a|xpuzeH-9-un)- 1 -((mupuauH-2-uiIoKCH )METHI )LIUKIIOT€KC-3 -
eHKapOokcuiIarTa (65 MT, 0,097 MMOJIb), 2-((1r,4r)-1-runpoxcu-4-

(Meruncynapponm )uKiIorekcu)aueranpaeruna (47,1 mr, 0,214 MMonb) u KoMmIuiekca OopaH-2-

nukosvH (22,86 mr, 0,214 mmons) B MeOH (1 mi) u ykcycHoi kucnore (0,2 M) nepemMernBaniu
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IIpU KOMHATHOW TeMIiepaType B TeueHue 16 4. Peakius He 3aBepliniiachk. 3aT€M B PEAKLIMOHHYIO
CMeCh no0aBIIsAIH JOTIOJIHUTENBHO 2-((1r,4r)-1-runpoxcu-4-
(Metuncynapponmn)uukiIorekcumn)aueranpaerun (21 mr, 0,097 mmonb, 1 3kB.) u udepe3 1 u
komruieke Oopan-2-mukojuH (10 mr, 0,097 mmonb, 1 3KB.), ¥ CMeChb MEpPEeMELIMBAIN TPU
KOMHaTHOH Temnepatype B TedeHue 3 4. CMecb MNEPEHOCUIM B JEJIUTEIbHYIO BOPOHKY,
COZIeP KALIY0 HACBILICHHbIM BOAHBIN pacTBop OmkapOonata Hatpusi (10 MiI) U HACHIIEHHBIN
BOJIIHBIN pacTBOp kapOoHaTta HaTpus (2 mj1). BomHbII CJI0W 3KCTparupoBaiy AUXJIOpMeTaHoM (4
x 20 mu). OObenuHEHHBbIE OpraHUYeCKHe CJIOM MpPOMbIBAIN paccosioM (10 M), Cymuau Hax
MgSO,, bunpTpoBa M U KOHUEHTPUPOBATH. [IPOAYKT OUMINAN KOJOHOYHOU XpomaTorpadueit
Ha cwmkarene (10% cmecn 9:1 aneron:meranon/90% rekcanoB — 65% cmecu 9:1
areToH:MeTaHo/35% rekcaHoB; KoysoHKa 24 1, A = 220 HM) C TONy4YEHHEM OTHI-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1r,4S)-1-runpoxcu-4-
(MeTHIICYTB(OHMIT ) IUKIIOT€KCHIT)3THI)aMHUHO)-5a,5b,8,8,1 1 a-nenrameTwn- 1 -(nporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-((MupUIKUH-2-MIIOKCH )METHIT ) IUKJIOTeKC-3-eHKapOokcunata (42,4 wmr, Beixox 50%) B
Buze GecuserHoi nensr: 'H SIMP (500 MI'y, XJIOPOD®OPM-d) & 8.14 (dd, J=5.0, 1.8 I'y, 1H),
7.61-7.54 (m, 1H), 6.87 (ddd, J=7.0, 5.1, 0.8 I', 1H), 6.73 (d, J/=8.4 I';, 1H), 5.36 (br. s., 1H),
5.20 (d, J/=6.0 I'u, 1H), 4.72 (d, J=1.4 I'y, 1H), 4.60 (s, 1H), 4.51-4.44 (m, 1H), 4.43-4.36 (m,
1H), 4.21-4.10 (m, 2H), 2.99-2.91 (m, 1H), 2.89 (s, 3H), 2.83-2.76 (m, J=12.1 I'y, 1H), 2.72-
2.62 (m, 2H), 2.59-2.51 (m, 1H), 2.21-0.88 (m, 43H), 1.69 (s, 3H), 1.21 (t, J=7.1 I'y, 3H), 1.06
(s, 3H), 0.98 (s, 3H), 0.87 (s, 3H); XKX/MC m/e 873,7 [(M+H)", Boraucieno mnst Cs3HgN,OgS
873,6], tr = 4,62 mun (Meton XKX/MC 14).

Cramuss 2. Pactop atmn-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
((1r,4S)-1-runpoxcu-4-(MeTUIICYIb(HOHIT ) LIMKJIOTEKCHIT )3T )aMUHO)-52a,5b,8,8, 1 1 a-
neHrametus- 1-(npon-1-eu-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
okranekaruapo- 1 H-mknonenral a|xpuzeH-9-wmin)- 1 -((mupuauH-2-uI0KCH )METHIT )LIUKIIOT€KC-3 -
eHkapOokcuiara (42 mr, 0,048 mmonb) B nuokcane (1 mur) m MeOH (0,5 mu) oOpabarbiBanu
ruapokcunom Hatpust (0,361 mu, 0,721 mmonb, 2 M BoaH.). PeakunonHyt0 cMech HarpeBasiu
npu 60°C B Teuerne 24 4. Jlo0aBnsiIm JOMOIHATENBHOE KOIUYeCTBO Tuapokcuaa Harpust (0,120
mit, 0,240 mmogib, S 3kB., 2 M BOZAH.), U peaKIHOHHYIO cMech HarpeBaiu mpu 70°C B TeueHue 8
4. Peaknmst 3aBepmmiack. CMech OXJIQXJAIW O KOMHATHOM TeMIepaTypbl M YaCTUYHO
HerrpanuzoBanu nodasnenueM 2 H. HCI (400 mxin). Cmech GuibTpoBanu uepes LIMPHULEBBIN

¢unbTp M oummamu oOpamenHo-¢pazooit B2XKX (Meron mnpenapatusHoii BIXKX 3).

Oprannueckuil pacTBOPUTENb BBINAPUBAIM HA POTOPHOM MHCHApUTeNEe, W BOJHYIO CMECh
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miodpmnmsupoBann ¢ noiydeHueMm  4-((1R,3aS,5aR,5bR,7aR;11aS,11bR,13aR, 13bR)-3a-((2-
((1r,4S)-1-runpoxcu-4-(MeTnscynb(HOHII ) LIUKJIOTEKCHIT )3THIT )aMUHO)-52,5b,8,8, 1 1 a-
neHrametui- 1-(npon-1-eu-2-um)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
oktaznekaruapo- | H-uukinonenrala]xpuseH-9-mn)- 1 -((mupuanH-2-UI0KCH )METHIT ) [IUKJIOTeKC-3 -
enkapOonoBoii kucnotel, TFA (31,3 wmr, Beixox 67%) B Bume Genoro amMop(HOro TBEPAOTrO
semectsa. 'H SIMP (500 MI'y, ykcycHas kuciora-ds) & 8.30-8.25 (m, 1H), 7.85-7.78 (m, 1H),
7.10-7.04 (m, 1H), 6.95 (dd, J=8.5, 0.6 'y, 1H), 5.41 (br. s., 1H), 5.26 (d, /=6.0 I', 1H), 4.83 (s,
1H), 4.72 (s, 1H), 4.55-4.49 (m, 1H), 4.48-4.43 (m, 1H), 3.46-3.37 (m, 1H), 3.36-3.28 (m, 1H),
3.18-3.10 (m, 1H), 2.98 (s, 3H), 2.91-2.81 (m, 1H), 2.71 (d, /=16.3 I', 1H), 2.32-1.32 (m, 35H),
1.75 (s, 3H), 1.16-1.12 (m, 2H), 1.14 (s, 3H), 1.09 (s, 3H), 1.02 (d, J/=3.7 I', 3H), 0.99 (d, J=3.2
'y, 3H), 0.94 (s, 3H); XKX/MC m/e 845,6 [(M+H)", Borancneno mnst CsiH77N,06S 845.6], tr =
4,33 mun (Metox XX/MC 14); BOXXX (Meton ananmutuueckoit BOXX 1): g = 18,86 muH;
B2XXX (Meton anamutudeckoit B2XKX 2): 1z = 20,48 muH.

ITpumep A3. ITonyuenue (S)-1-(((3-maHOMPUANH-2-HJT)OKCH )METHIT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1s,4R)-1-runpokcu-4-
(MeTHIICYTB(OHIIT ) IUKIIOT€KCHIT)3THI)aMHUHO)-5a,5b,8,8,1 1 a-nenramerwn- 1-(nporn-1-en-2-wmn)-

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-

9-mn)IUKIIOreKc-3-eHKapOOHOBOI KUCIOTHI
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Pd(OAc),, SPhos
K;PO,, muokcan/Boma, 75 °C

F N
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KOtBu
MeOH/THF o THF
|
Craqua2 /© Cramus 3

o\\ 4

MeOH/HOAG

Cranug 4

LiOH
nuoxcan/MeOH/H,O
Cragusa 5
N=N =N ITpumep A3
S

Cranus 1. TTonyuenue ((S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amuHo-
5a,5b,8,8,11a-nentamermn-1-(npon-1-eH-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mi)-1-(3TOKCUKapOOHMIT )IUKJIOTeKC-3-eH- | -1un)MeTnndeH30ara
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B konby, conmepxamyro (1R,3aS,5aR,5bR,7aR,11aR,11bR,13aR,13bR)-3a-amuH0-
5a,5b,8,8,11a-nenramerun-1-(npon-1-eH-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-un-tpudropmerancynbdonar (1,00 r, 1,79 mmons), nodasmsmu (R)-(1-(3rokcukapOonni)-4-
(4,4,5,5-rerpamermn-1,3,2-nruokcaboponaH-2-min)uKIoreke-3-eH- 1 -mn)mermndensoar (1,337 r,
3,23 mMonb), TpexocHOBHBIN Qocdat kamus (1,52 r, 7,17 mmons), 2-guuukiorekcuiadpochuHo-
2’,6’-mumerokcudbudenun (S-Phos) (0,055 r, 0,134 mmons) u anerar nammagusa(Il) (0,020 r,
0,090 mmomp). D1y cMmech pazbasisu 1,4-muokcaHom (25 mi) u Bomoit (6,25 wmu), 3arem
npoayBanu N, u HarpeBanu npu 75°C B TeueHue 16 u. Cmech oxnaxnanu Ao K.T. Cmech
pazbasisuu Bopoi (100 mur) u skcTparuposanu sTinaneraToM (3 x 75 mun). OpraHudeckue Ciou
npomeiBani  pacconoM (150 wmu), cymmim Hax cynbpaTroM MarHus, (UIBTPOBAIA H
KOHLEHTPUPOBAJIM TPH  TOHIWKEHHOM  naBieHud. OcCTarok  OYHMINAIM  KOJOHOYHOH
xpomarorpadueii Ha cunukarene (50% ostunmanerata ¢ 4% MeOH wu 0,8% rugpokcuna
ammonust/50% rexcanoB — 70% stunanerara ¢ 4% MeOH u 0,8% runpokcuna ammonust/30%
rekcaHoB, kojionka 120 r) ¢ mony4denuem ((S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
3a-ammuH0-52,5b,8,8, 1 1a-nenramerni- 1-(npon- 1 -eH-2-m)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mi)-1-(3TOKCHKAapOOHMI )UUKIIOTeKC-3-eH- | -mn)Merunden3oara (1,15 r, Beixox 92%) B Bune He
coBceM Geroro TBepmoro Bemectsa: 'H SAMP (400 MI', XJIOPO®OPM-d) § 8.06-8.00 (m,
2H), 7.62-7.55 (m, 1H), 7.49-7.41 (m, 2H), 5.38 (br. s., 1H), 5.22 (dd, /=63, 1.8 'y, 1H), 4.75
(d, /=2.0 I'u, 1H), 4.62 (dd, J/=2.3, 1.3 I'y, 1H), 4.52-4.40 (m, 2H), 4.20 (qd, J=7.2, 2.1 I'y, 2H),
270 (d, J/=18.3 TI'y, 1H), 2.56 (td, J=10.9, 5.3 T'y, 1H), 2.35-1.95 (m, 6H), 1.91-1.81 (m, 1H),
1.78-1.13 (m, 20H), 1.71 (s, 3H), 1.24 (t, /=7.3 I'y, 3H), 1.09 (s, 3H), 1.00 (s, 3H), 0.98 (s, 3H),
0.93 (s, 3H), 0.88 (s, 3H); XKX/MC m/e 696,7 [(M+H)+, BbrauceHO st Cy6HgsNOy 696,5], tg =
2,60 mus (Meton XKX/MC 15).
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Craguss 2. Tlonmyuenme (S)-stmn-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amMnHO-52,5b,8,8,11a-nenramernn-1-(npon-1-eH-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpuszen-

9-m)- 1 -(rUIPOKCUMETHIT ) IUKJIOTEKC-3-eHKapOOKCuiaTa

B pacTBop ((S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amuHo-
5a,5b,8,8,11a-nentamermn-1-(npon-1-eH-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(3TOKCHKapOOHWIT )UHKIIOTeKC-3-eH- 1 -mn)mernnoensoara (1,07 r, 1,537 mmons) B THF
(10 M) u MeOH (1 mn) nobGasnsmu rugpokcun Hatpus (1,691 mn, 1,691 mmons). Oty
PEaKLIMOHHYIO CMECh MEpeMEIIUBaIu IMpU K.T. B TedeHue 14 4. TBepaoe BELECTBO yAaJsv
¢unbTpoBanneM. Cmech TNEPEHOCHIM B JIEJUTEIbHYI0 BOPOHKY, COAEPKAIIYI0 CMeECh
HacbIieHHbIH BoHbIH pacTBop NaHCO; (10 mi)/Bozma (10 mur). Boxuelii ciioii skcTparuposanu
5%-upIM MeTaHONOM B ATwiauerare (5 x 25 wmi). OObenuHEHHbIE OpPraHUYECKHE CIIOU
npombiBaid paccosioM (10 mir). PacconbHy0 MPOMBIBOUHYIO *KHIKOCTh CHOBA HKCTPArupOBAJIH
5%-HbIM MeTaHOJIOM B THianerare. OObeMHEHHbIE OpraHuYecKue CJIou Cymuian Hag MgSOy,
¢dunbTpoBATH U KOHLIEHTPUPOBAIH c MOJIyYEHUEM (S)->Tun-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-amuno-5a,5b,8,8, 1 1a-nenrameru- 1 -(mpomn-
1-en-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo-1H-
LUKJIoNeHTal a|xpu3eH-9-mi)- | -(THApOKCHMETHIT)IUKJIOTeKC- 3 -eHKapOokcmnata (0,535 r, BbIxon
59%) B BHUAE Oenoro TBepAOro BelecTBa. HeouneHHbIH MPOAYKT HAMPSMYIO UCTIOIB30BAIH HA
cenyromeii cragun. 'H SAMP (400 MI'y, XJIOPO®OPM-d) § 5.34 (t, J=3.8 I'u, 1H), 5.20 (dd,
J=6.1,1.9Tn, 1H), 475 (d, /=2.0 ', 1H), 4.63 (d, J/=1.3 I'y, 1H), 4.21 (q, J/=7.0 'y, 2H), 3.70
(s, 2H), 2.62-2.51 (m, 2H), 2.23-2.15 (m, 2H), 2.09-1.92 (m, 4H), 1.83-1.12 (m, 21H), 1.72 (s,
3H), 1.30 (t, J/=7.2 T'y, 3H), 1.09 (s, 3H), 0.99 (s, 3H), 0.98 (s, 3H), 0.93 (s, 3H), 0.88 (s, 3H);
XX/MC (QPU (snekTopaciblinTeNnbHas HoHu3amus)) mle 6146 [(M+H)", BblumcneHo mms
C39Hs1NO3Na 614,5], fr = 4,28 mun (Meron XKX/MC 14).

Cramus 3. Tlomyuenme (S)-stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
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amMuHO-52,5b,8,8, 1 1a-nentamerm- 1 -(iporn-1-eH-2-1m1)-

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-

9-un)-1-(((3-unaHONUPUANH-2-NUIT)OKCH )METHI )LIUKJIOTEKC-3-eHKapOoKcuiaTa

B pacTBop (S)->tun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amuno-
5a,5b,8,8,11a-nenramermn-1-(npon-1-eH-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(ruapOKCUMETHIT ) IUKIIOTeKC-3-eHKkapOokcunata (495 wmr, 0,836 mmomp) u  2-
¢ropaukoruHoHUTpHNa (204 wmr, 1,673 mmomnb) B THF (7 M) u DMF (1 mn) mpu 0°C
nobasnsu mpem-6ytokenn kanus (1,004 mi, 1,004 mmons). Oxnaxaaroimyo 0aHw yaamsm, u
peakuuoHHYI0 cMmech nepememmBain npu 20°C B Tewenue 1,5 u. Cmech mepeHOCUIN B
JEeNUTENbHYI0 BOPOHKY, COAEp:KaIlyi0 HachlmeHHbI Boxublii pactBop NaHCOs; (15 wmu).
Bonnelii croii skcTparuposanu stunaneratoM (4 x 25 mur). OObenHeHHbIe OpraHuYecKHe CIIOH
npombiBasid paccosioMm (15 mun), cymumam Han MgSO4, QunbTpoBaid M KOHLEHTPHUPOBAIIH.
IIpoaykT oyMImanu KOJOHOUHOW XpomaTorpadueit Ha cunmkarene (50% 5%-Horo pactBopa
MeTaHoJja B atunanerare/50% rekcanoB — 100% 5%-HOro pacTBopa MeTaHOJA B ATHJIALIETATE;
konoHka 40 r) ¢ monmyuenuem (S)-atun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amuHO-52,5b,8.8, 1 1a-nentamermn- 1 -(porn-1-eH-2-1m1)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-uknonenral a|xpusen-
9-m1)-1-(((3-uraHOMUPUANMH-2-1IT)OKCH )METHJI ) LIUKJIOTeKC-3-eHKapOokcunata (344 Mr, BbIXOA
59%) B BUZIE He COBCeM Georo Teepmoro emectsa: 'H SIMP (400 MI'y, XJIOPO®OPM-d) §
8.34 (dd, J=5.0, 2.0 I'u, 1H), 7.88 (dd, J=7.5, 2.0 I'y, 1H), 6.99 (dd, J=7.5, 5.0 I'y, 1H), 5.38 (br.
s., 1H), 5.21 (dd, J=6.1, 1.6 I'y, 1H), 4.75 (d, J=2.3 T'y, 1H), 4.62 (dd, J=2.1, 1.4 'y, 1H), 4.57
(s, 2H), 4.25-4.15 (m, 2H), 2.78-2.68 (m, 1H), 2.56 (td, /=10.9, 5.1 I', 1H), 2.35-1.89 (m, 6H),
1.79-1.11 (m, 21H), 1.71 (s, 3H), 1.27 (t, /=6.8 'y, 3H), 1.09 (s, 3H), 0.99 (s, 3H), 0.98 (s, 3H),
0.93 (s, 3H), 0.88 (s, 3H); XKX/MC (DPH) mle 694,7 [(M+H)", soruncneno mas CysHeyN3O3
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694,5], frr = 4,52 mun (Meron XKX/MC 14).

Cranus 4. IHonyuenue (S)->Tun-1-(((3-uraHOMUPUINH-2-UJT)OKCH )METHI )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1s,4R)-1-runpokcu-4-
(MeTHICY B OHII )IIUKIIOT€KCHIT)3THIT)aMUHO)-5a,5b, 8,8, 1 1a-nenramern- 1 -(pon- 1 -eH-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-

9-mn)uKIIOreKc-3-eHKapOoKcuIaTa

(S)-Itun-4-((1R,3aS,5aR,5bR, 7aR, 11aS,11bR, 13aR, 13bR)-3a-amuto-5a,5b,8,8,1 1 a-

neHrametusi- 1-(nmpon-1-en-2-um)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
okranexkaruapo- 1 H-ijuknonenrala]xpuzen-9-un)-1-(((3-unanonupuans-2-

WJT)OKCH)METUIT )LuKIIorekc-3-enkapookcunat (150 mr, 0,216 mmons) u 2-((1s,4s)-1-runpokcu-4-
(MeTuncynbpoHm ) UuKIorekcu )auetanpaerun (76 mr, 0,346 mmonb) pacteopsiiu B MeOH (1,6
mi1) U ykcycHou kucnore (0,32 mu). [loGasnsinu komrieke Gopan-2-mukoiud (37,0 mr, 0,346
MMOJIb), U CMeCh MEepeMEIIMBAIM NMpPU KOMHATHOW Temmepatype B TedeHue 14 4. Cmech
NEPEHOCWJIM B JIEJIUTENIbHYI0 BOPOHKY, COAEPIKALIYK) HACBHIIICHHBbIH BOIHBIH pPacTBOP
Oukapbonara Hatpus (3 ™) u pacrBop KapOonara Harpusi (2 wmu). Bomnbeiii  cioi
skcTparuposain stmwianeraroM (5 x 10 mur). OObenuHEHHbIE OPTaHUYECKHE CIIOU MPOMBIBAIH
pacconom (5 mn), cymmnu Hag MgSO,, GunbTpoBaiu U KOHIEHTpUPOBATU. [IpoayKT ouuInamu
KOJIOHOYHOM Xpomatorpadueii Ha cunukarene (30% stunanerara ¢ 5% meranona/70% rekcaHos
— 100% sTunanerata ¢ 5% MeraHoja; KOJIOHKA 24 T, rpaareHTt 25 MuH) ¢ nonydeHueMm (S)-
sTi- 1 -(((3-uMaHOMUPUANH-2-1IT)OKCH )METH )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1s,4R)-1-runpokcu-4-
(MeTHIICYTB(OHIIT ) IUKIIOT €KCHIT)3THI )aMHUHO)-5a,5b,8,8,1 1 a-nenramerwn- 1 -(nporn-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-m)umKIoreKc-3-eakapookcunara (134,6 mr, Beixom 69%) B Bume Genoii memer: 'H SIMP

(500MI 'L, XJIOPOPOPM-d) & 8.34 (dd, J=5.0, 2.0 'y, 1H), 7.88 (dd, J=7.6, 1.9 I'y, 1H), 6.99
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(dd, J=7.5, 5.0 I', 1H), 5.37 (br. s, 1H), 520 (dd, J=6.2, 1.6 I'u, 1H), 4.74 (d, J=1.5 'y, 1H),
4.61 (s, 1H), 4.56 (s, 2H), 4.24-4.15 (m, 2H), 2.85 (s, 3H), 2.83-2.67 (m, 4H), 2.55 (td, J=10.9,
5.6 I'n, 1H), 2.31-0.88 (m, 37H), 1.70 (s, 3H), 1.26 (t, J/=7.1 I'y, 3H), 1.05 (s, 3H), 0.98 (s, 3H),
0.98 (s, 3H), 0.93 (s, 3H), 0.87 (s, 3H); XKX/MC (DPU) m/e 898,7 [(M+H)", BblumcieHo s
Cs4HgoN3O4S 898,6], g = 4,44 mun (Meron XKX/MC 14).

Cramus 5. B pactBop  (S)-atmi-1-(((3-unaHONMpHUINH-2-KJT)OKCH )METHIT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1s,4R)-1-runpokcu-4-
(MeTHIICYTB(OHMIT ) IUKIIOT€KCHIT)3THIT )aMHHO)-5a,5b,8,8, 1 1 a-nenramerin- 1 -(nporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpusen-
9-mm)umkiorekc-3-enkapookcunara (123 mr, 0,137 mmons) B auokcane (4 mur) u MeOH (2 i)
nobasnsim ruppokeun utus (2 mi, 2,00 mmoib, 1 M BomH.). DTy cMech HarpeBanu mipu 60°C B
teyerne 12,5 1. Metonom XKX/MC (Meron XKX/MC 16) 6b110 0OHapYKEHO TOJBKO HEOOJBIIOE
KOJIMYECTBO HCXONHOTO BEIIeCTBA. Peakiio OCTaHABIMBAIM B OSTOH TOYKE U3-3a
KOHKYPHUPYIOLIETO THUAPOJIM3a HUTPWIIBHOM Tpynmbl B COOTBETCTBYOmui amun. Cmech
OXJIAKIAIA IO KOMHATHOW TeMIepaTypbl H YaCTUYHO Helrpanm3osanu nodasinenuem 6 H. HCI
(250 mxm). Cmechp 3aTteM (QUIBTPOBAIM Yepe3 IIMPHULIEBbIH (QUIBTP M OYMINATIH OOpaIleHHO-
dazosoii BOXKX (5 wumxexknumit) (Meron mpenapatusHoii BDXKX 4). Opranuueckuit
pPacTBOPUTEND BBINAPUBAIN HA POTOPHOM HCIApHUTENE, U BOAHYIO CMECh JTHOQUIM3HPOBAIH C
MOJIyYeHUEM (S)-1-(((3-umanOMUPUINH-2-1JT)OKCH )METHI )-4 -
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1s,4R)-1-runpokcu-4-
(MeTUIICYTb(OHMIT ) IUKIIOT€KCHIT )3 THIT )aMHHO)-5a,5b,8,8, 1 1 a-nenrameTin- 1 -(nporn- 1 -en-2-wu)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
9-mn)uukiorekc-3-eakapoonoBoit  kuciaotel, TFA (51,6 wmr, Beixoxm 38%) B Buzme Oenoro
amopdHoro tepzoro emecrsa: 'H AMP (500 MI', Vkcychast kucnora-ds) & 8.42 (dd, J=5.1,
1.9 I'y, 1H), 8.05 (dd, J=7.6, 1.9 I'u, 1H), 7.11 (dd, J=7.6, 5.1 T'u, 1H), 5.43 (s, 1H), 5.27 (d,
J=4.7 'y, 1H), 4.83 (s, 1H), 4.72 (s, 1H), 4.68-4.61 (m, 2H), 3.47-3.33 (m, 2H), 3.08-2.99 (m,
1H), 2.96 (s, 3H), 2.90-2.81 (m, 1H), 2.74 (d, J=15.6 ', 1H), 2.38-1.13 (m, 37H), 1.75 (s, 3H),
1.18 (s, 3H), 1.09 (s, 3H), 1.03 (s, 3H), 0.99 (s, 3H), 0.95 (s, 3H); XX/MC (9PH) m/e 870,6
[(M+H)+, BeruncieHo st Cs;H76N306S 870,5], tg = 1,31 mun (Metog XXKX/MC 16); BOXKX
(Meton anamurudeckoit BOXKX 3): g = 12,19 mun; BOXX (Meron ananutnueckoin BOXKX 4):
frr = 11,64 mun.

AnbpTepHaTUBHBIN MyTh NONy4YeHUs coennHenus Ilpumepa A3

ITonyuenue (S)-1-(((3-umaHONMMPUANH-2-HJT)OKCH )METHIT )-4-

((1R,3aS,5aR,5bR,7aR, 11aS,11bR, 13aR, 13bR)-3a-((2-((1s,4R)-1-ruapokcu-4-
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(MeTHIICYTB(OHMIT )IUKIIOT€KCHUIT)ITHI)aMUHO)-5a,5b,8,8,1 1 a-nenramermn- 1-(nporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uKIIorekc-3-eHKapOOHOBOH KHCIOTHI

o)
N
® >
N’
BHj LiOH
MeOH/HOAc muokcan/MeOH
Cragus 1 Cramus 2

S\

N= =N
! IMpumep A3

Cranus 1. Ilonyuenue ((S)-1-(aroxcuxapbonm )-4-
((1IR,3a8S,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1s,4R)-1-runpoxcu-4-
(MeTHICy B OHII )IIUKIIOr€KCHIT)3THIT)aMUHO)-52,5b, 8,8, 1 1a-nenramerin- 1 -(npon- 1 -eH-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-

9-mn)uuKIorekc-3-ex- 1 -mi)merundensoara

((S)-4-((1R,3aS,5aR,5bR, 7aR, 11a8,1 1bR, 13aR, 13bR)-3a-amuHo-5a,5b,8,8,1 1a-

nenramerin-1-(mporn-1-en-2-u1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-

EE |

okranekaruapo- 1 H-ijuknonenrala]xpuzen-9-uin)-1-(3TokcukapOOHNIT )IIUKIOreKC-3-eH-1 -
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WI)METUIIOEH30aT (7,63 r, 10,96 MMOJIb) u 2-((1s,4s)-1-runpokcu-4-
(MeTuncynpgoHmT)IUKIOrekcun)aueranpaerun (3,86 r, 17,54 mmons) pactsopsiiu B MeOH (30
M) U yKcycHoM kucnore (6 mu). JloGaBmsuin komruiekc Oopan-2-nukonud (1,876 r, 17,54
MMOJIb), U CMeCh TepeMeIlnBaii MPU KOMHATHOW Temmepatrype B TedeHue 14 u. Cmech
NEpEeHOCWIN B JIEJIUTEJIbHYI0 BOPOHKY, COAEpXKAllYyI0 HACBIIIEHHBbIH BOJHBIA pPacTBOP
OukapObonara Hatpus (50 mu) u pactBop kapOonara Hatpus (50 wmu). Bopgubeii crioi
skcTparuposain sTunaneratoM (7 x 100 mur). O0beqUHEHHbIE OPTAHUYECKUE CIIOU TPOMBIBAIIH
paccosiom (25 mi), cymmmm Hag MgSQOy, GunbTpoBaan U KOHIEHTPUPOBAIU. [IpOoayKT OUnIamu
KOJIOHOYHOM Xpomatorpadueii Ha cumukarene (30% stunanerara ¢ 5% meranona/70% rekcaHos
— 100% >Tunaunerara ¢ 5% meraHona; kosonka 330 r, rpanuent 30 MuH) ¢ nony4yerneM ((S)-1-
(aToxcukapbonmn)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-((1s,4R)-1-
TUAPOKCH-4-(METHUIICY b () OHIIT )IIUKJIOT€KCHIT )3 THI )aMUHO)-52,5b,8, 8, 1 1a-nerramernn- 1 -(rpon-
1-en-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo-1H-
LUKJIOTIeHTa[ a|Xpu3eH-9-m ) uuKiorekc-3-en- 1 -um)merundensoara (8,81 r, Bbxon 89%) B BUze
6enoro Teepmoro Bemectsa: 'H AMP (500 MI'y, XJJOPOPOPM-d) & 8.06-8.00 (m, 2H), 7.61-
7.54 (m, 1H), 7.50-7.42 (m, 2H), 5.37 (br. s., 1H), 5.21 (dd, J=6.2, 1.6 'y, 1H), 4.75 (d, J=1.8
I'm, 1H), 4.62 (s, 1H), 4.47-4.41 (m, 2H), 4.24-4.16 (m, 2H), 2.85 (s, 3H), 2.83-2.65 (m, 4H),
2.55 (td, J=10.9, 5.6 I'y, 1H), 2.33-2.23 (m, 1H), 2.20-1.03 (m, 36H), 1.70 (s, 3H), 1.24 (t, J=7.1
'y, 3H), 1.05 (s, 3H), 0.99-0.87 (m, 12H); XKXX/MC (9PH) m/e 900,4 [(M+H)", BbramcieHo mis
CssHgpNO-S 900,6], tr = 4,55 mun (Meton XXX/MC 14).

Cragust 2. TIlonmyuenue (S)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-
((1s,4R)-1-ruapokcu-4-(MeTHICY I OHII )[IUKJIOTEKCHIT ) THIT )JaMUHO)-5a,5b,8,.8 1 1a-
neHrametui- 1-(npon-1-eu-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-

oktanekaruapo- 1 H-imknonenral a]xpuseH-9-min)- | -(ruap oK CUMETHIT ) [IUKJIOTeKC-3 -

€HKapOOHOBOH KUCJIOTBI

Y/

S<

B pactBop ((S)-1-(3roxcukap6onmn)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-

3a-((2-((1s,4R)-1-runpoxcu-4-(MeTuscynb(OHUI )IIUKIOT€KCHIT)3THIT )aMiuHO)-5a,5b,8,8, 11 a-
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5a,5b,6,7

neHrametui- 1-(npomn-1-en-2-un)-2,3,3a,4,5, ,6,7,7a,8,11,11a,11b,12,13,13a,13b-
oktanekaruapo- 1 H-mknonenTala]xpusen-9-un)uukiorekc-3-en- 1 -um)merundensoara (8,00 r,
8,89 mmounb) B 1,4-guokcane (160 mir) u metanodse (80 1) B cocyze st paOOThI IOA JaBJICHHEM
nobassmu ruapokcun gutus (89 mu, 89 mmonp). Cocyn repMeTHYHO 3aKpbIBAJIH, U CMEChH
HarpeBam npu 65°C (BHyTpeHHss Temmeparypa) B TedeHune 16 4. PeaknMOHHYIO CMech
OXJIAKIAIU IO KOMHATHOW TEMIIEPATypbl U YaCTUYHO HeurpanuzoBanu nodasnenuem 4 H. HCI
(15,5 mn, 7 skB.). CMech 3areM KOHLEHTPHPOBadH. HeouMIeHHbIH NPOAYKT MEPEHOCHIN B
cmech nuokcad (40 mut)/meranon (20 mu)/Boma (5 mut) u nonkucnsin godasienunem TFA (1o
KarsiM 10 Kucioil cpeasl). CycreH3usi mpeBpalinajach B pPacTBOP. DTOT PacTBOP COAEpIKal
HEKOTOpPOE KOJIMYECTBO CYCHEHIUPOBAHHOTO TBEPIAOTO BEIIECTBA. PacTBOp MpOMyCKa H depes
HEBBICOKUI CJION TecKa, mociie yero (uibTpoBaan yepes mmpuieBbiii Gpuibtp. [IpoaykT 3atem
ounmmanu odpamenHo-pazosoii JKXCJ[ na konmonke C18 Redi Sep Gold (150 r) Ha Biotage
(Meton npenaparusnoii )KXC/I 1, 6 urkekuuii). OpraHuyecKuii paCTBOPUTENb BBITAPUBAIN HA
pPOTOPHOM WCHapuTeNe, W BOAHYK CcMech JuodmmmsupoBasu ¢ mnonydeHueMm (S)-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1s,4R)-1-runpokcu-4-
(MeTHIICYTB(OHMIT ) IUKIIOT €KCHIT)3THI )aMHUHO)-5a,5b,8,8,1 1 a-nenrameTwn- 1-(nporn-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-
9-min)-1-(ruapOKCUMETUIT ) IUKJIOTeKC-3-eHkapOoHoBoH kuciaotel, TFA (6,57 r, Bbxon 84%) B
Buzie Oenoro amop¢HOro TBepAoro BemecTBa. IIpoaykT 3areM CyIMiIM IMOJ BakyyMOM B
BAKYYMHOM J€CCHKATOpe ¢ ocymaromuM areatom dryrite. 'H SIMP (500 MI'n, XJIOPO®OPM-
d) & 8.54 (br. s, 1H), 8.02 (br. s., 1H), 5.34 (br. s., 1H), 5.23-5.16 (m, 1H), 4.78 (s, 1H), 4.70 (s,
1H), 3.76 (s, 2H), 3.22 (d, J=3.1 I'y, 2H), 2.86 (s, 3H), 2.83-2.68 (m, 2H), 2.59 (d, J/=15.3 I'L,
1H), 2.47-2.34 (m, 1H), 2.26-1.06 (m, 36H), 1.71 (s, 3H), 1.09 (s, 3H), 1.03 (s, 3H), 0.98 (s, 3H),
0.93 (s, 3H), 0.88 (s, 3H); XKX/MC (IPU) m/e 768,4 [(M+H)", Bbruucneno mus CysH7yNOgS
768.,5], frr = 3,85 mun (Meron XKX/MC 14).

Cramus 3. B pactBop (S)-4-((1R,3aS,5aR,5bR,7aR;11aS,11bR,13aR,13bR)-3a-((2-
((1s,4R)-1-runpokcu-4-(MeTHICY T OHIIT )IIUKJIOTEKCHIT )3 THIT )JaMUHO)-5a,5b,8,8 1 1a-
neHrametun- 1-(npon-1-en-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
oktanekaruapo- 1 H-ijmknonenral a|xpuzeH-9-uin)- 1 -(ruapoKCUMETHIT) IUKJIOTeKC-3 -
enkapOonoBoii kuciotel, TFA (5,92 1, 6,71 mmons) B THF (80 M) mpu 0°C nobasnsim rumpun
Hatpusi (2,147 r, 53,7 mmonp). Oxnaxknparomyo OaHIO yoajsuld, W PEAKIHOHHYIO CMeCh
nepeMenInBaiy Ipu KOMHATHON Temnepatype B TedeHue 15 muH. Cmech oxnaxnaanu 1o 0°C u

yepe3 KaHiouo nodasismu 2-propHukornHonutpun (3,28 r, 26,8 mmons) B8 THF (10 mo).

Peaxnunonnyro cMech nepememusanu npu 0°C B TedeHue 1,5 4. PeakliMOHHYIO CMeCh racHiu
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nobaeneHneM ykcycHoil kuciotel (3,84 wmiu, 67,1 mmomb, 10 s3kB.). PactBOp Hampsmyro
MH)KEKTUPOBAJIN Ha KOJIOHKY M OUMINAIM KOJOHOYHOH Xpomarorpadueit Ha cunukarene (5%
meranona B CH,Cl, ans smoupoBaHus BemecTBa ¢ BbICOKMM Ry, u 3atem 12% wmeraHona B
CH,Cl, nmna smompoBanus nponykra. beuio momydeno 6,70 r mpoxnykra. Ilpomykr 3atem
JOMOJHUTENBHO ouninanu odpamenno-paszosoit JKXCJI Ha kononke C18 Redi Sep Gold (150 r)
Ha Biotage (Meron npemnaparuBnoii XXXCJl 2, 5 umkexuuii). OpraHuuecKuii pacTBOPUTEID
BBIMIAPUBAJIM HA POTOPHOM HCIIAPUTESIE, U BOIHYIO CMECh IMOPUIM3UPOBAIH ¢ Moy4deHueM (S)-
1-(((3-umanonupunun-2-mn)okcu)mermn)-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR,13aR,13bR)-3a-
((2-((1s,4R)-1-runpoxcu-4-(MeTUICY b OHUIT )IIKIIOT€KCHIT )3 THIT )aMUHO)-5a,5b, 8,8, 1 1a-
neHrametus- 1-(npon-1-en-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
okTanekaruapo- 1 H-iuknonenTala|xpuseH-9-un)uukinorekc-3-eakapOoHoBoit  kucnors, TFA
(5,06 T, 5,14 mmonb) B Buze 6eoro aMmoppHOro TBEpAOro BEIIECTBA.

IIponykr (TFA-conp) 3arem pacteopsimn B cmecu MeCN/H,O (60/40) m menieHHO
MPOMYCKAJIK Yepe3 XJIOpUuaHy Gopmy nonooomenHou cmoiel AG 1-x2 (Bio-Rad 100-200 mermn
KaTanokHeli HoMep 140-1241, npenBapurensHO mpombiTas cmecbto 90% aneronurpuna/10%
Boabl). Mcnonb3oBanmu 140 rpamMMoB cMmoibl. Dpakiuy, copepskaliue MPOAYKT, OObEIUHSIIN,
OpPTraHUYECKUH PAaCTBOPHUTENb yNASUIM Ha POTOPHOM HCIApHUTENE, U BOAY BBIMOPAKHUBAJIHM HA
arnodumsaTope c MOJIyYeHUEM (S)-1-(((3-umanoMUPUINH-2-1JT)OKCH )METHLI )-4-
((IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1s,4R)-1-runpokcu-4-

(MeTHICY B OHII )IIUKIIOr€KCHIT)3THIT)aMUHO)-5a,5b, 8,8, 1 1a-nenramernn- 1 -(pon- 1 -eH-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-un)uukiorekc-3-eakapoonosoii  kuciaorel, HCl (4,26 1, BBIXOm 66%) B BHme Oenoro
amopdHoro TBepzoro semecrsa: "H SIMP (500 MI'n, ykcychast kucnora-ds) & 8.42 (dd, J=5.1,
1.9 Ty, 1H), 8.05 (dd, /=7.6, 1.9T, 1H), 7.11 (dd, J=7.6, 5.1 I'u, 1H), 5.43 (br. s., 1H), 5.27 (d,
J=4.6 Ty, 1H), 4.89 (s, 1H), 4.73 (s, 1H), 4.69-4.60 (m, 2H), 3.45-3.33 (m, 2H), 3.13 (td, J=10.8,
5.1 T'y, 1H), 3.08-3.00 (m, 1H), 2.97 (s, 3H), 2.74 (d, J/=15.1 ', 1H), 2.61-2.53 (m, 1H), 2.38-
1.13 (m, 36H), 1.76 (s, 3H), 1.20 (s, 3H), 1.10 (s, 3H), 1.03 (s, 3H), 0.99 (s, 3H), 0.95 (s, 3H);
XX/MC (3PH) m/e 870,3 [(M+H)", Boruucneno mns CsyHzeN3OsS 870,5], tr = 4,56 MuH
(Meton XXX/MC 14); BOXKXX (Metog BOXX 3): fg = 13,13 mun; BOXXX (Meron BOXX 4): g
=12,46 mMuH.

ITpumep A4. ITonyuenue (S)-1-(((3-marONMMPUANH-2-HJT)OKCH )METHIT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1r,4S)-1-runpoxcu-4-
(MeTHIICYTB(OHMIT )IUKIIOT€KCHUIT)3THI)aMUHO)-5a,5b,8,8,1 1 a-nenramermn-1-(nporn-1-en-2-mn)-

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpuszen-
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9-m)IUKIIOTreKC- 3 -eHKapOOHOBOM KHCIOTHI

® -
N Y
HO BH; 0
o "/S/
VAN
o/) 0’0 MeOHHOAC
LiOH
auokcan/MeOH/H,O
Cragus 2
N=\_=N IMpumep A4
N
Cragus 1. Ilonyuenue (S)-aTun-1-(((3-unaHOUPUINH-2-WIT)OKCH )METHIT )-4 -

((IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1r,4S)-1-runpoxcu-4-
(MeTHIICYTB(OHMIT ) IUKIIOT €KCHUIT)3THI )aMUHO)-5a,5b,8,8,1 1 a-nenramerun- 1-(nporn-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpuszen-

9-mn)uKiorekc-3-eHKkapookcuiara

(S)-2tun-4-((1R,3aS,5aR,5bR, 7aR, 11a8S,11bR, 13aR, 13bR)-3a-amuro-5a,5b,8,8,1 1 a-

neHrametun- 1-(npon-1-en-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
okranexkaruapo- 1 H-ijuknonenrala]xpuzen-9-un)-1-(((3-unanonupuana-2-

WUT)OKCH)METHIT )UUKJIoTeKc-3-eHkapOokcunat (150 mr, 0,216 mmonb) u 2-((1r,4r)-1-runpoxcu-4-
(MeTuncynpoHmT)IUKIOrekcun)aueranpaerun (76 mr, 0,346 mmonb) pacteopsiiu B MeOH (1,6

i) u ykcycHout kuciore (0,32 mi). JobaBnsan komrieke OopaH-2-mmukonuH (37,0 mr, 0,346
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MMOJIb), © 3Ty CMeECh IEepPEeMELINBAIN MPH KOMHATHOW Temriepatype B TeueHue 16 4. Cmech
NEPEeHOCHWJIN B JIENIUTENIbHYI0 BOPOHKY, COAEPIKAIIYI0 HACBIIEHHBIM BOAHBIA pPacTBOp
ouxapOonara Hatpus (20 mut). Boxmublil cioit skcrparupoBanu sTwinaneratoM (5 x 20 ).
OObenuHeHHbIE OpPraHHMYECKHe CJIOU MPOMbIBaM paccoioM (50 wmu), cymmnu Hanm MgSO,,
¢uipTpOBANTM W KOHLUEHTPUPOBAIU. [IpOAyKT oOuMInamM KOJOHOYHOH Xpomartorpaduedl Ha
cunukarene (30% stunanerata ¢ 5% wmeranona/70% rekcanoB — 100% stunauerara ¢ 5%
MeTaHoJa;, KOoJoHKa 24 1) ¢ monydeHueM (S)-3tui-1-(((3-uuanonupuanH-2-11)0KCH )MEeTHI )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1r,4S)-1-runpoxcu-4-
(MeTHIICYTB(OHMIT ) IUKIIOT€KCHIT)3THI )aMHHO)-5a,5b,8,8,1 1 a-nenramerm- 1 -(nporn-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-pm)umKIorexc-3-eakapbokcumara (131 mr, Beixox 68%) B Buge Genoit mensr: 'H SAMP (400
MI'u, XJIOPO®OPM-d) 6 8.33 (dd, J=5.0, 2.0 I'y, 1H), 7.87 (dd, J=7.5, 2.0 ', 1H), 6.98 (dd,
J=7.4,51Tn, 1H), 537 (br. s, 1H), 5.20 (d, /=4.5 T, 1H), 4.72 (d, /=1.8 I'y, 1H), 4.60 (s, 1H),
4.56 (s, 2H), 4.24-4.15 (m, 2H), 2.99-2.89 (m, 1H), 2.88 (s, 3H), 2.83-2.61 (m, 3H), 2.55 (td,
J=10.8, 5.5 'y, 1H), 2.31-1.02 (m, 37H), 1.69 (s, 3H), 1.27 (q, /=7.2 'y, 3H), 1.06 (s, 3H), 0.98
(s, 6H), 0.92 (s, 3H), 0.87 (s, 3H); XKX/MC m/e 898,7 [(M+H)", Beruncneno mnst CsyH-oN306S
898.,6], tr = 4,44 mun (Meton XXX/MC 14).

Cramus 2. B pactBop  (S)-atuin-1-(((3-unaHonupuauH-2-Ui)OKCH)METHIT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1r,4S)-1-runpoxcu-4-
(MeTHICY B OHII )IIUKIIOr€KCHIT)3THIT)aMUHO)-5a,5b, 8,8, 1 1a-nenramernn- 1 -(pon- 1 -eH-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-un)uukiorekc-3-eakapookcmnara (131 mr, 0,146 mmonb) B nuokcane (4 mu) u MeOH (2 mn)
nobasnsim ruppokcun utus (2 miu, 2,00 mmoinb, 1 M BomH.). DTy cMech HarpeBaiu mpu 60°C B
teyerue 10,5 4. Meronom XKX/MC (Meton XKX/MC 16) 0b110 0OHapyKEHO JIUIIH HEOOJBIIOE
KOJINYECTBO MCXOMHOTO BelecTBA. Peaklnio OCTaHAaBJIMBAJIH B 3TOW Touke. CMech OXJIaKaaiu
70 KOMHAaTHOHW TeMIepaTypbl U YaCTHYHO HelTpanmuzoBanmu nodasneHuem 6 H. HCI (250 mko).
Cwmech 3aTeM GUIBTPOBAU Yepe3 MIMPULIEBIH GrbTp 1 ounmanu odpamenHo-pazosoii BOXKX
(5 umxkexunii) (Meron npenapatusaoii BOXKX 4). Opranudeckuii pacTBOPUTENDb BBITAPUBAIN
Ha POTOPHOM HCHApUTeIe, W BOAHYI cMmech juodummsupoBamu ¢ noiyderuem (S)-1-(((3-
IHaHOMMPHUANH-2-1n)okch )MeTin)-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR,13aR, 13bR)-3a~((2-
((1r,4S)-1-runpoxcu-4-(MeTnICy b OHIIT ) LIUKJIOTEKCHIT )3 THIT )aMIUHO)-52a,5b,8,8, 1 1 a-
neHrametus- 1-(npon-1-en-2-um)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-

okranekaruapo- 1 H-ijuknonenral a]xpuseH-9-un)unknorekc-3-eHkapooHoBoi kucnotsl, TFA (69

mr, BeIXO1 48%) B BHze Georo amoproro teepmoro semecrsa: 'H SIMP (400 MI'L, ykcycHas
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kucnora-ds) 6 8.43 (dd, J=5.0, 2.0 I'y, 1H), 8.06 (dd, J=7.5,2.0 'y, 1H), 7.12 (dd, J=7.5, 5.3 I'Ly,
1H), 5.44 (br. s., 1H), 5.27 (d, /=4.8 I'y, 1H), 4.83 (s, 1H), 4.73 (s, 1H), 4.69-4.61 (m, 2H), 3.43-
3.29 (m, 2H), 3.20-3.10 (m, 1H), 2.99 (s, 3H), 2.91-2.81 (m, J=9.0 I', 1H), 2.74 (d, J=17.6 I'Ly,
1H), 2.40-1.33 (m, 37H), 1.76 (s, 3H), 1.15 (s, 3H), 1.10 (s, 3H), 1.04 (s, 3H), 1.00 (s, 3H), 0.95
(s, 3H); XKX/MC (QPU) m/e 870,7 [(M+H)", Berancneno mus Cs;H7sN304S 870,5], tg = 2,37 mun
(Meron XX/MC 15); BOXX (Meron ananutudeckoir BOXKX 3): fr = 16,00 mun; BOKX
(Meton ananutuueckoit BOXKX 4): fr = 13,90 muH.

ITpumep AS. Ilonyuenue (R)-1-(((3-umanonupuanH-2-11)OKCH )METHIT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1s,4R)-1-runpokcu-4-
(MeTHIICYTB(OHMIT ) IUKIIOT€KCHIT)3THI)aMHHO)-5a,5b,8,8,1 1 a-nenramern- 1 -(nporn-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-MJT)IIUKIIOTeKC-3 -eHKapOOHOBOH KHCIOTHI



Pd(OAc),, SPhos
K;PO,, muoxcan/Boaa, 75°C

Crangus 1

MeOH/THF

Cranus 1

%

LiOH

quokcan/MeOH/H,O

Craus 5 IMpumep A5

Cranus 1. ITonyuyenue ((R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amuHo-
5a,5b,8,8,11a-nenramermn-1-(npon-1-eH-2-wn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mi)-1-(3TOKCHKapOOHMI )IUKJIOTeKC-3-H- | -1un)MeTundeH30ara
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B konby, comepxkamyro (1R,3aS,5aR,5bR,7aR,11aR,11bR,13aR,13bR)-3a-amuHo-
5a,5b,8,8,11a-nentamermn- 1 -(npon-1-eH-2-wn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-untpudropmerancynbdponar (2,2 r, 3,94 mmons), nobasmsmn (S)-(1-(3TroxcukapOonm)-4-
(4,4,5,5-rerpamerun-1,3,2-nruokcaboponiaH-2-min)UKIOTeKC-3-eH- | -mn)meTmndensoar (2,94 r,
7,10 Mmonb), TpexocHOBHBIH (ocdaT kanmus (3,35 r, 15,78 mmons), 2-nunukiorekcuidochuHo-
2'6'-numerokcududennn (S-Phos) (0,121 r, 0,296 mmonp) u anerar namtaausa(Il) (0,044 r,
0,197 mmonb). OTy cMmech pazdasisutu 1,4-nuokcanom (60 mir) u Bogoi (15 M) u mpoxysanu N,
u Harpesam npu 75°C B Teuenne 16 4. Cmech oxnaxpamu 1o K.T. Cmech pa3daBisiiim BOmoOH
(150 M) u skcrparupoBanu stunaneratoM (3 x 100 mur). OpraHuyeckue CIOM HPOMBIBAIN
paccosom (200 mu), cymunu Haa cynbpaToM Martus, (UIBTPOBAIN U KOHLEHTPHPOBAIU IPU
NOHM)KEHHOM JiaBieHud. OCTaTOK OYMINANN KOJOHOYHOM XpomaTtorpadueil Ha cuimkarene
OcraTok oYMIIAK KOJOHOYHOW Xpomartorpadueit Ha cunukarene (50% ostunanerata ¢ 4%
MeOH wu 0,8% runpokcuna ammonunst/50% rekcanos — 70% stunauerara ¢ 4% MeOH u 0,8%
ruapokcuna  ammoHust/30%  rekcaHoB, kosmonka 220 1) ¢ monyderueM  ((R)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-amuno-5a,5b,8,8, 1 1a-nenrameru- 1 -(mpon-
1-en-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekaruapo-1H-
UKJIONeHTa[ a|xpu3eH-9-1i)- | -(3TOKCHKapOOHIIT )IUKIIOTeKC-3-eH- | -nn)mernndensoara (2,47 T,
BhIxOm 90%) B BHZe He coBceM Oemoro TBepmoro Bemectsa: 'H SIMP (400 MI,
XJIOPO®OPM-d) 6 8.05-8.00 (m, 2H), 7.61-7.55 (m, 1H), 7.45 (t, /=7.7 I'u, 2H), 5.38 (br. s,,
1H), 5.25-5.19 (m, 1H), 4.75 (s, 1H), 4.62 (s, 1H), 4.46 (q, /=10.8 I'y, 2H), 4.19 (q, J/=7.0 I'y,
2H), 2.74-2.66 (m, 1H), 2.56 (td, /=10.9, 5.1 I'u, 1H), 2.29-1.96 (m, 6H), 1.87 (dt, J/=12.9, 6.2
I'm, 1H), 1.78-1.11 (m, 20H), 1.71 (s, 3H), 1.24 (t, /=7.3 'y, 3H), 1.09 (s, 3H), 0.98 (br. s., 3H),
0.97 (br. s., 3H), 0.95 (s, 3H), 0.89 (s, 3H); XKX/MC m/e 696,7 [(M+H)", Beruncneso ms
Ci6HesNO4 696,5], tr = 2,55 mun (Meton XKX/MC 15).

Cragust 2. Ilomyuenume (R)-stmin-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-

amMnHO-52,5b,8,8,11a-nenramerun-1-(npon-1-eH-2-mn)-
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2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mi)-1-(ruapOKCUMETHIT ) IUKJIOTeKC-3-eHKapOoKcuiaTa

B pacTBop ((R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amuno-
5a,5b,8,8,11a-nenramerun-1-(npon-1-eH-2-wn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-uknonenral aJxpusen-
9-m)-1-(3TOKCHKAapOOHMIT )UHKIIOTeKC-3-eH- 1 -mn)mernnoensoara (1,20 r, 1,724 mmons B THF
(10 M) u MeOH (1 wmn) nobGasnsmu rugpokcun Hatpus (1,897 mn, 1,897 mmons). Oty
PEAKLIMOHHYIO CMECh MEpeMEIINBaIu NMPU K.T. B TeueHue 14 4. Teepaoe BEIECTBO YyIAJSIU
¢unbTpoBanneM. Cmech TNEPEHOCHJIM B JIEJHUTEIbHYID BOPOHKY, COAEPKAIIYI0 CMECh
HacbieHHbIH BoHbIH pacTBop NaHCO;3 (10 mim)/Bozma (10 mur). Boguerii ciioii skcTparuposanu
5% wmeranonoMm B stmiauerare (5 x 25 mu). OObenuHeHHbIE OPraHUYECKUe CJIOU MPOMBIBAIIH
paccomom (10 mur). PacconbHyr0 NPOMBIBOUHYIO JKMIKOCTb IOBTOPHO 3KcTparupoBanu 5%
MeTaHoJIOM B sTwiaunerare. OObenquHeHHble opraHuuyeckue ciou cymmian Hagy MgSOs,
¢unpTpOBaTN u KOHLIEHTPHUPOBAJIIU c MOJTyYeHUEM (R)-3Tun-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-amuno-5a,5b,8,8, 1 1a-nenrameru- 1 -(mpomn-
1-en-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo-1H-
UKJIoneHTal a|xpuseH-9-mi)- | -(THApOKCHMETHIT)LIKJIOTeKC-3 -eHKapOokcmnarta (450 Mr, BbIXOZ
44%) B BUze Oenoro TBEPAOro BemecTBa. HeouneHHbIi IPOIYKT HAMPSIMYEO UCIIONb30BAJIH Ha
crenyromeii cragum. 'H SIMP (400 MI'ty, XJIOPO®OPM-d) § 5.34 (br. s., 1H), 5.20 (dd, J=6.0,
1.8 T'y, 1H), 4.75 (d, J=2.0 'y, 1H), 4.62 (s, 1H), 4.20 (q, J=7.2 I'u, 2H), 3.70 (s, 2H), 2.62-2.51
(m, 2H), 2.21-2.14 (m, 2H), 2.10-1.94 (m, 4H), 1.82-1.12 (m, 21H), 1.71 (s, 3H), 1.29 (t, J=7.2
I'n, 3H), 1.09 (s, 3H), 0.98 (s, 3H), 0.97 (s, 3H), 0.95 (s, 3H), 0.89 (s, 3H); KX/MC (3PH1) m/e
614,6 [(M+H)+, BbruncieHo st C30Hg NO3Na 614,5], tg = 4,27 mun (Meton XKX/MC 14).

Cragust 3. Tlomyuenue (R)-stmin-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amMuHO-52,5b,8,8, 1 1a-nentamermi- 1 -(porn-1-eH-2-1m1)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-

9-mn)-1-(((3-unaHONUPUANH-2-UIT)OKCH )METHI )LIUKJIOTeKC-3-eHKapOoKcuiaTa
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B pacTBop (R)-3tun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-amuHo-
5a,5b,8,8,11a-nentamermn-1-(npon-1-eH-2-wn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral a|xpusen-
9-m)-1-(rUaIpOKCUMETHIT ) IUKJIOTeKC-3-eHKkapOokcmnata (412 wmr, 0,696 wmmomp) u  2-
¢ropaukorrHOHUTpHIa (170 mr, 1,392 mmons) B THF (7 M) u DMF (1 mn) mpu 0°C
nobasnsimn mpem-6ytokenn kanus (0,835 mu, 0,835 mmons). Oxnaxkaaroimyo 0aH yaamsum, 1
peakunoHHyl0 cMmech mnepememmBain npu 20°C B Teyenue 1,5 u. Cmech MepeHOCUTH B
JENUTEIbHYI0 BOPOHKY, COAEP:KAIlyI0 HacChIMeHHbI BomHb pactBop NaHCOs (15 wmu).
Bopnnblii cnoii skctparuposanu stunaneratoM (4 x 25 mu). OObequHEHHbIE OPraHMYECKHE CIIOU
npombiBan paccosioM (15 mi), cymummm Han MgSO4, QunpTpoBanmn M KOHLEHTPHUPOBAIH.
IIponykT oummianu KOJOHOUHOHW Xpomatorpadueil Ha cunmkarene (50% 5%-Horo pacreopa
meTaHoJia B aTuianerare/50% rekcanoB — 100% 5%-HOro pacTBopa MeTaHOJA B STUJIALIETATE,
kononka 40 r) ¢ monmyuenuem (R)-stmn-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
aMuHO-52,5b,8,8, 1 1a-nentameru- 1 -(npon-1-eH-2-1)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
9-m1)-1-(((3-uraHOMUPUINH-2- 1T )OKCH )METH ) LIUKJIOTeKC-3-eHKkapOokcmnata (365 wmr, 0,526
MMOJb, BBIXOZ 76%) B BHIE HE coBCceM Oenoro Tepaoro semecrtsa: 'H SIMP (400 M,
XJIOPO®OPM-d) & 8.34 (dd, J=5.0, 2.0 I', 1H), 7.88 (dd, J/=7.4, 1.9 'y, 1H), 6.99 (dd, J=7.5,
5.0 I'u, 1H), 5.38 (br. s, 1H), 5.21 (dd, J=6.3, 1.8 I', 1H), 4.74 (d, J=2.0 T'u, 1H), 4.62 (dd,
J=2.1, 1.4 T'n, 1H), 4.60-4.52 (m, 2H), 4.19 (qd, J=7.1, 2.5 'y, 2H), 2.73 (d, J=17.1 I'y, 1H),
2.56 (td, J/=10.9, 5.4 I'u, 1H), 1.78-1.13 (m, 21H), 2.27-1.87 (m, 6H), 1.71 (s, 3H), 1.26 (t, /=6.8
I'm, 3H), 1.09 (s, 3H), 0.98 (s, 3H), 0.97 (s, 3H), 0.94 (s, 3H), 0.88 (s, 3H); KX/MC (OPH1) m/e
6947 [(M+H)+, BbruncieHo st CysHgqsN305 694,5], tr = 4,51 muna (Meton XKX/MC 14).

Cragus 4. Ilonyuenue (R)-3tun-1-(((3-unaHonupuarH-2-11)OKCH )METHIT )-4 -
((IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1s,4R)-1-runpokcu-4-

(MeTUIICYIB(OHMIT ) IUKIIOT €KCHUIT)ITHI )aMUHO)-5a,5b,8,8,1 1 a-nenramerun- 1-(nporn-1-en-2-mn)-
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2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uKIorekc-3-eHKkapookcuara

\//
S

(R)-D1un-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR, 13aR, 13bR)-3a-amuso-52,5b,8,8, 1 1 a-
5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
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neHrametu- 1-(npomn-1-ew-2-ui)-2,3,3a,4,5,
okranekaruapo- 1 H-jmknonenral a]xpuzen-9-un)-1-(((3-unanonupuana-2-

WUT)OKCH)METHIT )UMKJIIOTeKe-3-eHkapOookcmnat (150 mr, 0,216 mmons) u 2-((1s,4s)-1-runpokcu-4-
(MeTmncynpoHmT)IuKIorekcun)aueranpaerus (76 mr, 0,346 mmonb) pacteopsuin B MeOH (1,4
mit) u ykcycHou kuciore (0,28 mu). Jlobapnsan komrieke Gopan-2-mmkonuH (37,0 mr, 0,346
MMOJIb), H 3Ty CMeECh IE€pPEeMELINBAIN MPH KOMHATHOW Temmepatype B TeueHue 14 4. Cmech
NEPEeHOCHJIN B JIEJIUTENIbHYIO BOPOHKY, COAEpIKAIIYI HACBIIIEHHbIH BOIHBIH pPacTBOP
Oukapbonara Hatpus (3 ™i) u pacrBop KapOoHata Harpus (2 wmu). Bopguseiii crioit
sKcTparupoBaiu dtiianeraroM (5 x 10 mir). OObenquHEeHHbIE OPraHUYeCKUe CJIOU MPOMbBIBAJIH
paccosiom (5 mi), cymman Han MgSOy, GunbTpoBanu u koHUEeHTpUpoBau. [IpoayKT oumianu
KOJIOHOYHOM Xpomatorpadueii Ha cunukarene (30% stunanerara ¢ 5% metaHosna/70% rekcaHos
— 100% sTunanerara ¢ 5% meraHona, KOJOHKA 24 T, rpaaueHT 25 MuH) ¢ nonydeHueM (R)-
5TI- 1 -(((3-uMaHOMUPUAMH-2-HJT)OKCH )METHI )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1s,4R)-1-runpokcu-4-
(MeTHIICYTB(OHMIT ) IUKIIOT€KCHIT)3THI )aMHHO)-5a,5b,8,8,1 1 a-nenramer- 1 -(npor-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-pm)umKIorexc-3-eakapbokcunara (130 mr, Beixox 67%) B Buge Genoit mensr: 'H SAMP (500
MI'u, XJIOPO®OPM-d) 6 8.34 (dd, J=5.0, 2.0 I'y, 1H), 7.88 (dd, J=7.5, 2.0 I', 1H), 6.99 (dd,
J=75, 5.0 I'y, 1H), 538 (br. s, 1H), 5.23-5.19 (m, 1H), 4.75 (d, J=1.7 I'y, 1H), 4.62 (s, 1H),
4.59-4.52 (m, 2H), 4.19 (dtt, /=10.8, 7.2, 3.8 I'y, 2H), 2.85 (s, 3H), 2.83-2.70 (m, 4H), 2.55 (td,
J=10.9, 5.6 I', 1H), 2.28-0.89 (m, 37H), 1.70 (s, 3H), 1.26 (t, /=7.1 'y, 3H), 1.06 (s, 3H), 0.98
(s, 3H), 0.96 (s, 3H), 0.95 (s, 3H), 0.87 (s, 3H); XKX/MC (OPU) m/e 898,7 [(M+H)", BbHuCIEHO
st CssHgoN3OgS 898,6], fr = 4,43 mun (Meron XKX/MC 14).

Cramus 5. B pactBop  (R)-atmi-1-(((3-unaHonmupuanH-2-mi1)OKCH)METHI )-4-



206

((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1s,4R)-1-runpokcu-4-
(MeTHIICYTB(OHMIT ) IUKIIOT €KCHUIT)ITHI )aMUHO)-5a,5b,8,8,1 1 a-nenramerun- 1-(nporn-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpuszen-
9-un)uukiorekc-3-eakapookcuiara (124 mr, 0,138 mmonb) B nuokcane (4 mu) u MeOH (2 mn)
nobasysinu rugpokceuy utus (2 mi, 2,00 mmons, | M BoaH.). Oty cmech Harpesanu npu 60°C B
tedernre 10 4. Merogom XX/MC (Merog XX/MC 16) Obuio OOHapy»KeHO HEKOTOPOe
KOJINYECTBO HMCXOJHOTO BEIIECTBA Hapsily ¢ OOpa3OBaHMEM aMUIHOTO MOOOYHOrO MPOIYKTA
BCJIEZICTBUE THIAPOJIM3a HUTpHJIA. Peakiio ocTaHaBIMBAIN B 3TOH Touke. CMeCh OXJIaKAAIHN 10
KOMHATHOW TeMIIepaTypbl M YacTUYHO HelrpanusoBanu nodasiaenuem 6 H. HCl (250 mk).
Cwmech 3aTeM GUIBTPOBAU Yepe3 MIMPULIEBbIH GrIbTp 1 ounmanu odpamenHo-hazosoit BOXKX
(5 umxkexkunii) (Meron npenapatusHoii BOXKX 4). Opranudeckuii pacTBOPUTENb BBITAPUBAIN
Ha POTOPHOM HCIIAPUTENIe, U BOOHYIO cMech JuodpmmmsupoBamn ¢ nonydeHueMm (R)-1-(((3-
IHaHOMMPHUANH-2-1n)okch )MeTin)-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR,13aR, 13bR)-3a~((2-
((1s,4R)-1-runpokcu-4-(MeTHICY T OHIIT )IIUKJIOTEKCHIT )3 THIT )JaMUHO)-5a,5b,8,8 1 1a-
neHrametun- 1-(nmpon-1-en-2-um)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
okTanekaruapo- 1 H-uknonenTala|xpusen-9-un)uukinorekc-3-eakapOoHoBoit  kucnotsl, TFA
(48,1 wmr, BeIxOn 34%) B BHE Genoro amopduoro Teeproro semectsa: 'H SIMP (500 MIw,
yKcycHast kuciora-ds) 6 8.42 (dd, J=5.1, 1.9 I'y, 1H), 8.05 (dd, J=7.6, 1.9 I'y, 1H), 7.11 (dd,
J=75,52Tn, 1H), 543 (br. s., 1H), 5.27 (d, /=4.6 'y, 1H), 4.83 (s, 1H), 4.72 (s, 1H), 4.68-4.59
(m, 2H), 3.46-3.33 (m, 2H), 3.09-2.99 (m, 1H), 2.96 (s, 3H), 2.89-2.81 (m, 1H), 2.74 (d, J=16.5
I'n, 1H), 2.34-1.13 (m, 37H), 1.75 (s, 3H), 1.17 (s, 3H), 1.09 (s, 3H), 1.02 (s, 3H), 1.00 (s, 3H),
0.95 (s, 3H); XKX/MC (QPU) m/e 870,7 [(M+H)", sbruncneno mus Cs;H76N3;06S 870,5], tr =
1,24 mun (Meton XX/MC 16); BOXKX (Meton ananutuueckoit BOXX 3): fr = 12,24 mun;
B2XX (Meton ananutudeckoit BOXKX 4): fg = 11,77 mus.

ITpumep A6. ITonyuenue (R)-1-(((3-umanonupuanH-2-11)OKCH )METHI )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1r,4S)-1-runpoxcu-4-
(MeTHIICYTB(OHMIT ) IUKIIOT€KCHIT)3THI)aMHUHO)-5a,5b,8,8,1 1 a-nenrameTwn- 1 -(nporn-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-MJT)IIUKJIOTeKC-3 -eHKapOOHOBOH KHCIOTHI
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® oy
N/ 4 \\o
BH,
MeOH/HOAC
Cragus 1
Y
LiOH "S‘b
muokcan/MeOH/H,O
Cramus 2
ITpumep A6
Cragus 1. Ilonyuenue (R)-3tun-1-(((3-unaHomupuaH-2-1IT)OKCH )METHIT )-4 -

((1IR,3a8S,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1r,4S)-1-runpoxcu-4-
(MeTUIICY B OHMIT ) IUKIIOT€KCHUIT)3THI)aMUHO)-5a,5b,8,8,1 1 a-nenramermn- 1-(nporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpuszen-

9-1JT)IMKJIOTeKC-3-eHKapOOKCcHIaTa

(R)-D1un-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR, 13aR, 13bR)-3a-amuuo-52,5b,8,8, 1 1 a-

neHrametun- 1-(npon-1-ew-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
okranekaruapo- 1 H-mknonenral a]xpuzen-9-un)-1-(((3-unanonupuana-2-

WUT)OKCH)METHIT )UMKJIoTeKc-3-eHkapOokcmnat (150 mr, 0,216 mmonb) u 2-((1r,4r)-1-runpoxcu-4-
(MeTuncynpoHmT)IuKIorekcun)aueranpaerun (76 mr, 0,346 mmonb) pacteopsiiu B MeOH (1,6
i) u ykcycHout kuciore (0,32 mi). J{obaensan komruieke OopaH-2-mmkonuH (37,0 mr, 0,346
MMOJIb), H 3Ty CMeECh IEepPEeMELINBAIN MPH KOMHATHOW Temrepatype B TeueHue 14 4. Cmech

NEPEeHOCWIN B JACIUTENbHYI0 BOPOHKY, COAEpJKAalllyl0 HACBIEHHBbII BOAHBI pPacTBOP
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Oukapbonara Hatpust (20 mu). Bomublii cinoit skcrparupoBanu stwianeratroM (5 x 20 o).
OObenuHeHHBIE OpraHUYECKHUe CJIOU MpoMbIBaU pacconoM (50 mur), cymwmmn Hax MgSOy,
¢GunbTpoBaNIM U KOHLEHTpHpoBanu. lIponykr oumimanu KOJOHOYHOW Xpomartorpadueill Ha
cunukarene (30% ostunanerata ¢ 5% wmeranona/70% rekcanoB — 100% stunauerara ¢ 5%
MeTaHoJsa, KOoJMoHKa 24 1) ¢ nonydenueM (R)-armi-1-(((3-unaHonupuanH-2-1i1)OKCH)METH)-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1r,4S)-1-runpoxcu-4-
(MeTUIICYTB(OHMIT ) IUKIIOT€KCHIT )3THIT )aMHHO)-5a,5b,8,8, 1 1 a-nenramerm- 1 -(nporn- 1-en-2-wm)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
9-pn)umKIIoreKc-3-eakapookcumara (131 mr, Beixox 68%) B Buge Genoit mensr: 'H SAMP (400
MI'y, XJIOPO®OPM-d) 6 8.33 (dd, J=5.1, 1.9 ', 1H), 7.87 (dd, J=7.4, 1.9 I', 1H), 6.98 (dd,
J=74,5.1TI'y, 1H), 537 (br. s, 1H), 5.22-5.17 (m, 1H), 4.71 (d, /=1.8 I'y, 1H), 4.61-4.51 (m,
3H), 4.23-4.14 (m, 2H), 2.99-2.90 (m, 1H), 2.87 (s, 3H), 2.82-2.61 (m, 3H), 2.54 (td, /=10.8, 5.5
I'm, 1H), 2.23-1.02 (m, 37H), 1.68 (s, 3H), 1.26 (q, J=7.3 I'y, 3H), 1.06 (s, 3H), 0.97 (s, 3H),
0.95 (s, 3H), 0.93 (s, 3H), 0.86 (s, 3H); XXKX/MC m/e 898,7 [(M+H)", BblumCIeHO s
Cs4H79N306S 898,6], tr = 4,43 mun (Meton XKX/MC 14).

Cramus 2. B pactBop  (R)-atmn-1-(((3-unaHomupuanH-2-11)OKCH)METHI )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-((1r,4S)-1-runpoxcu-4-
(MeTHIICYTB(OHMIT ) IUKIIOT€KCHUIT)3THI )aMUHO)-5a,5b,8,8,1 1 a-nenramerun- 1-(nporn-1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpuszen-
9-un)uukiorekc-3-eakapookcunara (107 mr, 0,119 mmonb) B nuokcane (4 mu) u MeOH (2 mn)
nobasnsim rugpokcun gutust (2 mi, 2,00 mmoinb, 1 M BoxH.). DTy cMech HarpeBaiu mpu 60°C B
tederue 10,5 4. Meromom XKX/MC (Meton XKX/MC 16) 0b110 0OHapy»KeHO JIUIIL HEOOJbIIOE
KOJINYECTBO MCXOMHOTO BelecTBa. Peakluio OCTaHaBJMBAIU B 3TOW Touke. CMech OXJaKaaiu
70 KOMHATHOM TeMIepaTypbl U YaCTHYHO HelTpanmuzoBanmu nodasnenuem 6 H. HCI (250 mki).
Cwmech 3aTeM GUIBTPOBAU Yepe3 MIMPULIEBbIH GrIbTp 1 ounmanu odpamenHo-hazosoit BOXKX
(5 umkexkunii) (Meron npenapatusHoii BOXKX 4). Opranudeckuii pacTBOPUTENb BBITAPUBAIIN
Ha POTOPHOM WHCHApUTENe, W BOAHYIO cMech JuodummsupoBanmu ¢ mnoiydeHuem (R)-1-(((3-
IUaHOMMPHUANH-2-1n)okch )MeTin)-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR,13aR, 13bR)-3a-((2-
((1r,4S)-1-runpoxcu-4-(MeTHIICy b OHIIT ) LIUKJIOTEKCHIT )3 THIT )aMUHO)-52a,5b,8,8, 1 1 a-
neHrametui- 1-(nmpon-1-en-2-um)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
okranekaruapo- 1 H-iuknonenral a|xpuseH-9-un)unknorekc-3-eHkapOoHoBoi kucnotsl, TFA (58
mr, BbIXOZ 49%) B BHze Gesoro amoproro tBepmoro semecrsa: 'H SIMP (400 MI'L, ykcycHas
kucnora-dy) 6 8.43 (dd, J=5.1, 1.9 I'y, 1H), 8.06 (dd, J=7.5, 1.8 'y, 1H), 7.12 (dd, J=7.5, 5.0 I'y,
1H), 5.44 (br. s., 1H), 5.27 (d, /=4.8 I'y, 1H), 4.83 (s, 1H), 4.73 (s, 1H), 4.69-4.60 (m, 2H), 3.43-
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3.29 (m, 2H), 3.20-3.09 (m, 1H), 2.99 (s, 3H), 2.91-2.81 (m, 1H), 2.75 (d, /=15.3 I', 1H), 2.32-
1.33 (m, 37H), 1.76 (s, 3H), 1.15 (s, 3H), 1.10 (s, 3H), 1.03 (s, 3H), 1.00 (s, 3H), 0.95 (s, 3H);
XKX/MC (OPH) m/e 870,6 [(M+H)', Boraucneno mma CsyH7sN3O6S 870,5], tr = 2,30 mun
(Meton XX/MC 15); BOXX (Meron ananutudeckoii BOXKX 3): g = 14,96 mun; BOXX
(Meton ananutuueckoit BOXKX 4): fg = 14,64 muH.

IMpumep A7 u Ilpumep A8. Iloayuenue (R)-1-(((3-upanonupuanH-2-1i1)OKCH )METHII)-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((R)-2,3-AUruaApOKCUITPOITHIT)aMHHO )-
5a,5b,8,8,11a-nentamerun- 1 -(npon-1-eH-2-m)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpusen-
9-wnm)uukiorekc-3-eakapoonosoit  kmcaotel, TFA  (Ilpumep A7) u  (R)-1-(((3-
kapOamommmupunuH-2-un)okcu)metmn)-4-((1R,3aS,5aR SbR,7aR , 11aS,11bR, 13aR, 13bR)-3a-
(((R)-2,3-guruapokcunporui)aMiuHo)-5a,5b,8,8, 1 1a-nentamernn- 1 -(npon- 1 -eH-2-mi)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iiuknonenral a|xpusen-

9-mn)uukorekc-3-eakapooHoBoii kucnotsl (IIpumep A8)



210

=

PhosX-Pd-NHz
Cl
—_—> NH,
0,5 1. KsPO,
THF, 72°C
Cragus 1 B
F BzO— //
NTX CN =,
NaOH, THF, L
S— . S .
K.T. NH, tBUOK, DMF, THF,
0°Ck.t.
Cragusa 2
Cragua 3
Et0 :
HO—
C')TBS
\wal
O—‘
MeCN, 1.4-nuokcaH
100 °C
Cragusa 4

E o
N= CN IMpumep A7 N= 0 IMpumep A8
\_/ \_7 NH,

Cranus 1. ITonyuenue ((R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amuHo0-
5a,5b,8,8,11a-nentamerun-1-(npon-1-eH-2-wn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mi)-1-(3TOKCHKapOOHMIT )IUKJIOTeKC-3-€H- | -1un)MeTnndeH30arta
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B «konbe nns paboThl mOA gaBieHWEM BMECTHMOCTbIO 150 M1 oObenuHsuu
(1R,3aS,5aR,5bR,7aR,11aR,11bR,13aR,13bR)-3a-amuno-5a,5b,8,8, 1 1a-nearamerun-1-(nporn-1-

en-2-mn)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-okragekarunpo- 1 H-
nukionenrala|xpusen-9-unrpudropmerancynbponar (1,5 r, 2,69 wmmomp), (R)-(1-
(aTokcukapbonmn)-4-(4,4,5,5-rerpamerin-1,3,2-arokcadboponaH-2-m1 ) HIUKJIOTeKc-3-eH- 1 -
wi)Merunoenszoar (1,259 r, 3,04 mmone) u npe-karanuzarop byxsampaa (0,127 1, 0,161 Mmounb)
B THF (25 mn). B a1y peakunonHyro cmech nobasisuu 0,5 M Boxubeii pacteop K3POy (13,45
w1, 6,72 mmonb). [TonyueHHBIH KOpUYHEBBIH pacTBOp npoxyBaiu Nj (Ta3) U nepeMenInBaiu npu
72°C B TeueHue Houu. YUepes 16 4 peakLMOHHYIO CMeCh OCTaBJISAJIM OXJaXAAaTbCsd 10 K.T.,
paszbasisuin EtOAc (50 mur) u mpomeiBamu 1,5M K3POy (50 mur). BogHelit cioit skcTparupoBaiu
2 x 50 mun EtOAc. OObenuHeHHbI OPraHUYeCKHU CJIOH MPOMBIBAIA PACCOJIOM, CYIIWIH HaJ
MgSO,, ¢unpTpoBaNi U KOHLEHTPUPOBAIN IO CEPOH MEHbl. DTO HEOYHIIEHHOE BEIECTBO
pactBopsiiu B DCM u HaHOoCcHiIM Ha cuiMkareneByro KosoHky (SiO,, xaptpumk 80 r Isco,
smouposanue or 0% B no 50% B 3a 4 konoHOuHBIX 00BEMa U Bbinepkka mpu 50% B no tex
Mop, MOKa BEChb MPOAYKT He 3roupoBajcs, pactsopurenb A= DCM, pacteopurens B = 90:10
DCM:MeOH) u CYLIWJIH B BaKyyMe c MOJIyYeHUEM ((R)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-amuno-5a,5b,8,8, 1 1a-nenrameru- 1 -(mpon-
1-en-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekaruapo-1H-

LUKJIONeHTa[ a|Xpu3eH-9-1i)- | -(3TOKCHKapOOHII )IUKIIOTeKCe-3-eH- | -mn)mernndensoara (1,8 r,
2,59 mmonb, BbIXOm 96%) B BHIE KOPUYHEBOro TBepaoro BemectBa. JKX/MC: m/z 696,6
(M+H"), Bpems ynepxusamms 1,589 mum (Merox XX/MC 16). 'H SAMP (400 M,
XJIIOPODOPM-d) 6 8.06-7.96 (m, 2H), 7.63-7.53 (m, 1H), 7.48-7.39 (m, 2H), 5.36 (br. s., 1H),
5.20 (dd, J=6.1, 1.7 I'y, 1H), 4.73 (d, /=2.0 I'y, 1H), 4.61 (s, 1H), 4.44 (q, /=10.8 'y, 2H), 4.18
(qd, J/=7.1, 1.0 I'u, 2H), 2.77-2.64 (m, 1H), 2.55 (td, J/=10.9, 5.3 I'y, 1H), 2.26-2.13 (m, 3H),
2.08 (td, J/=12.7,5.7 I'y, 2H), 2.00 (dd, J=17.0, 6.5 I', 1H), 1.85 (dt, /=13.1, 6.4 'y, 1H), 1.78-
1.71 (m, 2H), 1.70 (s, 3H), 1.67-1.56 (m, 6H), 1.55-1.49 (m, 4H), 1.48-1.38 (m, 6H), 1.37-1.26
(m, 3H), 1.24-1.19 (m, 3H), 1.08 (s, 3H), 0.97 (s, 3H), 0.96 (br. s., 3H), 0.94 (s, 3H), 0.87 (s,
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3H).

Cragust 2. Ilomyuenume (R)-stmin-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amMMHO-52,5b,8,8,11a-nenramernn-1-(npon-1-eH-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-

9-m)- 1 -(rUIPOKCUMETHIT ) IUKJIOTEKC-3-eHKapOOKCuaTa

B pacTBop ((R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amuno-
5a,5b,8,8,11a-nentamermn- 1 -(npon-1-eH-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(3TOKCHKapOOHWIT )UHKIIOTeKC-3-eH- 1 -m)MeTnnoensoara (0,692 r, 0,994 mmons) B THF
(10 mm) m MeOH (1 mn) noGammstmum runpokcun Harpust (0,994 mn, 0,994 mmonb), u
NOJIyYE€HHYIO CMECh MePEeMEINBAIN MPH K.T. Uepes 3 4 peakLIMOHHYI0 CMeCh KOHLIEHTPUPOBAIN
nocyxa, W BewmecTBOo pactBopstiii B cvecu DCM:MeOH u oummanu KOJOHOYHOM (hidim-
xpomarorpadueii (SiO,, kaptpumk 40 r Isco, smoupoBanue cmecvto 95:5 DCM:MeOH) u
cymmwin B Bakyyme ¢ noiydenueMm (R)-stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-
3a-amuH0-52,5b,8,8, 1 1a-nenramerni- 1-(npomn- 1 -eH-2-1)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
9-m)-1-(rUaIpPOKCUMETHIT ) IUKJIOTeKC-3-eHKkapOokcunaTa (427 mr, 0,721 mmons, Berxon 72,6%) B
BHJIE CBETJIO-KEJITOro TBepaoro semectsa. JKX/MC: m/z 592,5 (M+H"), BpeMsi yaepKuBaHHs
1,705 mun (Merox XKXX/MC 16). 'H SIMP (400 MI'w, /:1 CDCIl:METAHOJI-d,) § 5.30 (br. s.,
1H), 5.14 (d, J/=4.6 I'y, 1H), 4.72 (br. s., 1H), 4.60 (br. s., 1H), 4.22-4.00 (m, 2H), 3.74-3.53 (m,
2H), 2.60-2.42 (m, 2H), 2.13 (br. s., 2H), 2.06-1.87 (m, 4H), 1.78-1.70 (m, 1H), 1.67 (br. s., SH),
1.63-1.51 (m, 6H), 1.43 (br. s., 7H), 1.32 (br. s., 1H), 1.24 (t, /=7.0 I'u, 4H), 1.06 (br. s., 4H),
0.97 (br. s., 3H), 0.92 (br. s., 3H), 0.90 (br. s., 3H), 0.85 (br. s., 3H).

Cragust 3. Tlomyuenue (R)-stmin-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
amMuHO-52,5b,8,8, 1 1a-nentamermi- 1 -(porn-1-eH-2-1m1)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-

9-mn)-1-(((3-unaHONUPUAMH-2-NUIT)OKCH )METHI )IIUKJIOTeKC-3-eHKapOoKcuiaTa
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(R)-Otun-4-((1R,3a8S,5aR,5bR,7aR, 11aS,11bR, 13aR,13bR)-3a-amuno-5a,5b,8,8,1 1a-
neHrametun- 1-(npon-1-ew-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
oktanekaruapo- 1 H-imknonenral a|xpuzeH-9-min)- 1 -(ruapoKCUMETHIT) [IUKJIOTeKC-3 -
enkapOokcunar (420 mr, 0,710 mmonb) u 3-umaHo-2-¢propnupuann (130 mr, 1,064 mMmoinb)
oobenuusiu B DMF (3 M) u THF (3 wmn), oxnaxnenasix no 0°C. Xentyro cycrneH3uro
obOpabateiBaii  pactBopoM mpem-Oyrokcuna kammst (0,781 wmn, 0,781 mmomb) B THEF.
PeakunonHast cemMb CTaja MOYTH MOJHOCTBIO TOMOT'€HHOH, XOJIOAHYIO OaHI yAalsiM, U
PEAKLIMOHHYK0 CMECh MEPEMELIMBAIM 10 HOCTHKEeHUs K.T. YUepe3 3,5 4 ocTaBajoch ele
HeOOJIbIIOE KOJIMYECTBO MCXOAHOIO BEIIECTBA, IIO3TOMY B PEAKIIMOHHYIO CMECh NOOABIISAIH elle
3-mano-2-¢proprupunux (43,3 mr, 0,355 mmonb) u mpem-Oyrokcun xamus (0,142 mm, 0,142
MMOJIb) ¥ TIEpEMEIINBAIA CMECh NPH K.T. B TeueHue eme 1 4. PeakunoHHy0 cMech pa3OaBisin
EtOAc u mpomsBaymu 0,5 H. HCI (25 mur). Bonnsiit cnoii sxctparuposanu 2 x 50 mu EtOAc.
OObenuHEeHHbI OpPraHUYeCKHi CJIOW MPOMBIBAIM HAChIIEeHHbIM pacTBopoM NaHCOs,
paccosiom, cyurmi Hag MgSQO,, GrbTpoBaiu U KOHLIEHTPUPOBAIU IO KOPHYHEBOW MAacThl. DTO
HEOYHIIIEHHOE BEIIEeCTBO OYHUINAIMA KOJOHOYHOH (sui-xpomarorpadueti (Si0,, kaptpumk 40 ©
Isco, smouposanue cmecrro 95:5 DCM:MeOH) u cymunu B Bakyyme ¢ nonyderneM (R)-sTumi-
4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amuno-5a,5b,8,8, 1 1a-nearamerun-1-
(npomn-1-en-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okTanekaruapo-1H-
nukionenTal a|xpuseH-9-un)- 1 -(((3-uuaHOnmUpUANH-2-1I1)OKCH )METHI ) LIUKJIOT€KC-3 -
eHkapOokcunara (426 wmr, 0,614 mmonb, BeIxon 87%) B BUAE CBETIIO-KOPUYHEBOTO TBEPAOTO
sermects. JKX/MC: m/z 694,9 (M+H"), spems ynepxusanus 1,517 mun (Meron XKX/MC 16).

Cramust 4. Tlomyuenue (R)-stmin-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
(((R)-3-((mpem-0y TN AUMETHUIICUIIFIT ) OKCH )-2-THIPOKCUTIPOIIHIT )aMUHO)-5a,5b, 8,8, 1 1a-
neHrametus- 1-(nmpon-1-en-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-

okranekaruapo- 1 H-ijuknonenrala]xpuzen-9-un)-1-(((3-uuanonupuans-2-

WUT)OKCH )METHJI )IUKJIOTeKC-3-eHkapOokcunara, TFA



B pacTBop (R)-3tun-4-((1R,3aS,5aR,5bR,7aR,11a8S,11bR,13aR, 13bR)-3a-amuHo-
5a,5b,8,8,11a-nentamermn-1-(npon-1-eH-2-wn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-uknonenral a|xpusen-
9-m1)-1-(((3-uraHOMUPUINH-2-1IT)OKCH )METHIT ) LIUKJIOTeKC-3-eHkapOokcmnata (48,5 wmr, 0,070
mMmoib) B aneronutpwie (0,5 wmm) u  1,4-nmokcane (0,5 wm) npoGamsiu  mpemr-
oyrunaumeruncmi-(R)-(-)-rmuouaunoserit 3¢up (0,094 mi, 0,489 mmonb), u 3Ty cMech
nepememinBanu npu 100°C B TeueHue Houu. Yepes 19 4 peakiMOHHYIO CMECh OCTaBISIH
OXJIAXXZIAThCSI OO0 K.T. W ouumainu oOpameHHo-(a3oBoil mpenapatuBHoii BOXKX ¢
ucnonb3oBanneM Metona npenapatuBHoit BOXKX 8 u cymunu B Bakyyme ¢ noiydenuem (R)-
stin-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR,13aR,13bR)-3a-(((R)-3-((Tper-

Oy THIANMETHUIICHIIIIT)OKCH )-2-THAPOKCUITPOTIMIT)JaMUHO)-52,5b,8,8, 1 1a-nenTamerni-1-(npon-1-
en-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekaruapo- 1 H-

uukionenral a]xpuseH-9-un)- 1 -(((3-uuaHOMUPUANH-2-1J1)OKCH )METHJT ) LIUKJIOT€KC-3 -
enkapOokcuiara, TFA (22,8 mr, 0,023 mmonb, Bbixon 32,7%, Beixonm 53,5% B pacuere Ha
BBIJIEJICHHOE MCXOIHOE BELIECTBO) U BBIAEIEHHOIO UCXOMHOro BemecTBa (21,9 mr), oba B BUae
TIPO3PaYHOro CTEKIOBUIHOrO TBephoro BemecTsa. JKX/MC: m/z 8824 (M+H'), Bpems
ynepxxuanust 1,849 mun (Meton XKX/MC 16).

Cramuss 5. B pactBop (R)-stmin-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
(((R)-3-((mpem-0y TN AUMETHUIICUIIIIT ) OKCH )-2-THIPOKCUTTPOIIHIT )aMHUHO)-5a,5b, 8,8, 1 1a-
neHrametus- 1-(npon-1-ew-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-
okranekaruapo- 1 H-ijmknonenral a]xpuzen-9-un)-1-(((3-unanonupuana-2-

WUT)OKCH)METHIT )UUKJIOTeKe-3-eHKkapOokcmnara, TFA (22,8 mr, 0,023 mmons) B 2-Me-THF (1
i) u H,O (0,3 mi) noGasnsimu pactBop Terpabyrmiaruapokcuna ammonust (0,105 i, 0,160
MMOJIb), U 3TY CMECh NepeMeIInBalu pu K.T. B TeueHne 4 4, Ho JKX/MC nokasana oTcyTCTBUE

peakuu. Peakimonnyro cmech 3ateM nepemernnsany npu S0°C. Uepes 14 1 XXX/MC nokazana,

YTO OCTAJNIOCh MpHONIM3NUTeNbHO 60% HCXOAHOrO BEIIECTBA, MOTOMY CMECh IMEpPEeMEIINBAIIH
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pononHutenbHo npu 50°C B TedyeHue Houu. Yepes 40 4 peakMOHHYIO CMECh OYHILAJIH
oOpamenHo-(a3oBoii npenapatuBHoit BOXKX ¢ wucnonp3oBanmem Metona mnpenapaTUBHOM
B2XKX 8, u nponykroBble GppakLuy CYyLIMIN B BAKyyMe C TMOJIY4YEHHUEM ABYX MPOAYKTOB, 00a B
BUJI€ CTEKJIOBHJIHOI'O TBEPAOTO BEIECTBA.

Coenunenne IIpumepa A8 ObUIO MEpBBIM W3 JBYX BBIAEIEHHBIX MPOIYKTOB, KOTOpBIE
smoupoBanuch ¢ npemaparuBHoii  BIXKX-komonku:  (R)-1-(((3-xapOGamowmnnupuanH-2-
wn)okcu)mern)-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR, 13aR, 13bR)-3a-(((R)-2,3-
IUTUAPOKCUTIPOIIHIT JaMHHO)-5a,5b,8,8,1 1a-nenramerm-1-(mipon- 1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpusen-
9-m)umkiorekc-3-enkapoonoBasi kuciora, TFA (4,0 mr, 4,36 wmkmonb, Bbxon 19,04%).
XX/MC: m/z 758,7 (M+H"), Bpemst yaepxusanus 1,219 mun (Merox XXX/MC 16). 'H SAMP
(400 MI'n, /:1 CDCIs:2METAHOJI-d,) & 8.47-8.36 (m, 1H), 825 (d, J/=3.2 T'y, 1H), 7.08 (dd,
J=7.6,49T1, 1H), 534 (br. s, 1H), 5.19 (d, /=4.9 'y, 1H), 4.79 (s, 1H), 4.71 (br. s., 1H), 4.06-
3.90 (m, 1H), 3.66 (d, J/=4.2 I'y, 2H), 3.23-3.11 (m, 1H), 3.03-2.92 (m, 1H), 2.80-2.61 (m, 2H),
2.48-1.90 (m, 10H), 1.84 (d, J/=6.6 I'u, 1H), 1.71 (s, 4H), 1.69-1.21 (m, 15H), 1.15 (d, J=12.7
I'n, 1H), 1.08 (s, 3H), 1.05 (s, 3H), 0.96 (s, 3H), 0.92 (s, 3H), 0.86 (s, 3H).

Coenunenue Ilpumepa A7 ObUIO BTOPBIM M3 JIBYX BBIEJNEHHBIX NMPOAYKTOB, KOTOPBIE
3JIOUPOBATINCH € npenapatusHoii  BOXKX-kxononku: (R)-1-(((3-umanonupunuH-2-
win)okcu)merwn )-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-(((R)-2,3-
AUTHAPOKCHUITPOINI )aMHHO)-52,5b,8,8,11a-nenTamerm- 1 -(npon- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-mi)umkKIorekc-3-enkapoononas kucjora, TFA (6,5 mr, 7,46 mxmoub, Bbxoa 32,6%). dKX/MC:
m/z 740,6 (M+H"), Bpems ynepsxusanns 1,289 mun (Merox XXX/MC 16). 'H SAMP (400 MIn,
1:1 CDCI;::METAHOJI-d,) 6 8.33 (dd, J=5.0, 1.8 T'u, 1H), 7.94 (dd, J=7.6, 1.7 ', 1H), 7.03 (dd,
J=7.6,5.1Tn, 1H), 5.34 (br. s., 1H), 5.18 (d, /=4.9 T'y, 1H), 4.79 (s, 1H), 4.71 (s, 1H), 3.99 (dd,
J=8.6, 3.9 I'y, 1H), 3.66 (d, /=4.2 T'y, 2H), 3.18 (dd, J=12.1, 3.5 'y, 1H), 2.98 (dd, J=11.9, 8.9
I'n, 1H), 2.78-2.56 (m, 2H), 2.35-2.08 (m, 4H), 2.08-1.87 (m, 6H), 1.75 (br. s., 1H), 1.72 (s, 3H),
1.70-1.53 (m, 6H), 1.51-1.22 (m, 8H), 1.21-1.12 (m, 1H), 1.08 (s, 3H), 1.05 (s, 3H), 0.96 (s, 3H),
0.91 (s, 3H), 0.86 (s, 3H).

ITpumep A9 u Ilpumep A10. ITonyuenne (R)-1-(((3-umanonupuanH-2-1i1)OKCH)METHII)-
4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-(((R)-2-runpokcu-3-
METOKCUIIPOINI)aMUHO)-52,5b,8,8,11a-nenramernn-1-(npon- 1 -eH-2-m)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uukiorekc-3-eakapooHosoit kucnotsl (Ilpumep A9) u (R)-1-(((3-kapbamonnnupuans-2-
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win)okcu)mermn )-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-(((R)-2-ruapokcu-3-
METOKCUIIPOIUI)aMUHO)-52,5b,8,8,11a-nenramernn-1-(npon- 1 -eH-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpuszen-

9-un)uukiorekc-3-eakapooHoBoii kucnotsl (IIpumep A10).

N= _{ o
) CN [Tprvep A9 {lj/{ [Tpumep A10
\ \_7/ NH,

VYka3aHHbIE B 3arojIOBKE COEIUHEHHUs ObUTM ToJiydeHbl ¢ Bbixomamu 7,1% u 16,1%
coorBerctBeHHO w3 (R)-stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amun0-
5a,5b,8,8,11a-nenramermn-1-(npon-1-eH-2-wn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-m)-1-(((3-unaHONUPUANH-2-NUIT)OKCH )METHIT )IIUKJIOTEKC-3-€HKapOOKCHIaTa B COOTBETCTBUU C
METOIMKOH, KoTopas onucaHa ans nonydeHus (R)-1-(((3-umanonupuanH-2-1mi)oKCH)MeTH)-4-
((1IR,3a8S,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((R)-2,3-auruapokcUnponuim)aMmmHo )-
5a,5b,8,8,11a-nenramerun- 1-(npon-1-eH-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-un)uukiorekc-3-eakapoonosoii  kucnore, TFA, u  (R)-1-(((3-kapbamonnmupuann-2-
wn)okcu)merwn)-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR,13aR,13bR)-3a-(((R)-2,3-
IUTUPOKCUITPOIIHI JaMHHO)-5a,5b,8,8,1 1a-nenramerm-1-(pon- 1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpusen-
O-WJT)IIUKJIOTeKC-3-eHKapOOHOBOM ~ KHCJIOTBI, 3a  UCKIoueHHeM Ttoro, 410  (R)-(-)-
METWITJHIAAWIOBEI  3GUp HCHOJB30BAIH  BMeCTO  mpem-OyrunaumMericmi-(R)-(-)-
rUuuaniIoBoro s¢upa Ha Cragnu 4.

Coenunenue IIpumepa A10 ObUIO MEPBBIM U3 BYX BBIIEJIEHHBIX MPOAYKTOB, KOTOPBIE
smoupoBanuck ¢ npemnaparuBHoii  BIXKX-xomonkm:  (R)-1-(((3-xapOamowmnmupuans-2-
win)okcu)mermn )-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((R)-2-ruapokcu-3-
METOKCUIIPOINI)aMiHO)-52,5b,8,8,11a-nenramernn-1-(npon- 1 -eH-2-w)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uukiorekc-3-eHkapooHoBas kuciora (5,6 mr, 7,25 mxmonb, Beixon 16,13%). XKX/MC: m/e
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772,6 (M+H"), 1,284 mun (Meroxn XXX/MC 16).

Coenunenue Ilpumepa A9 ObUIO BTOPBIM M3 JBYX BBIJEJIEHHBIX MPOAYKTOB, KOTOPBIE
3JIOUPOBATINCH € npenapatusHoii  BOXKX-kxononku: (R)-1-(((3-umanonupunuH-2-
un)okcu)mern)-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR,13aR,13bR)-3a-(((R)-2-rugpokcu-3-
METOKCUIIPOTHJI)aMUHO)-52,5b,8,8,11a-nenramerun-1-(npon- 1 -eH-2-w)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
9-m)umkiorekc-3-enkapoonosas kucjaora, TFA (2,9 mr, 3,17 mxmounb, Bexoa 7,06%). dKX/MC:
m/z 754,6 (M+H"), Bpems ynepskusanns 1,345 mun (Merox XXX/MC 16). 'H SAMP (400 MIn,
1:1 CDCI;:METAHOJI-d,) 6 8.33 (dd, J=5.0, 1.8 T'u, 1H), 7.94 (dd, J=7.5, 1.8 ', 1H), 7.03 (dd,
J=75,50Tn, 1H), 534 (br. s., 1H), 5.18 (d, /=4.4 T'u, 1H), 4.79 (s, 1H), 4.71 (s, 1H), 4.07 (dd,
J=99, 40 T'u, 1H), 3.54-3.44 (m, 2H), 3.39 (s, 3H), 3.15 (dd, J=11.9, 3.3 T'y, 1H), 2.93 (t,
J=11.1 T'y, 1H), 2.75-2.59 (m, 2H), 2.31-2.08 (m, 4H), 2.07-1.89 (m, 6H), 1.79-1.73 (m, 1H),
1.71 (s, 3H), 1.67 (br. s., 1H), 1.65-1.57 (m, 3H), 1.56-1.39 (m, 6H), 1.37-1.22 (m, 4H), 1.21-
1.13 (m, 1H), 1.08 (s, 3H), 1.05 (s, 3H), 0.96 (s, 3H), 0.91 (s, 3H), 0.86 (s, 3H).

ITpumep A1l u Ilpumep A12. ITonyuenne (R)-1-(((3-umanonupuanH-2-1I1)OKCH)METHI )-
4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-(((S)-2-runpokcu-3-
METOKCHIIPOTIHII)aMHHO)-5a,5b,8,8, 1 1a-nenramerun-1-(npomn- 1-en-2-un)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpusen-
9-un)uukiorekc-3-eakapoonosoii  kuciaotel, TFA  (Ilpumep All) u  (R)-1-(((3-
kapOamomnnupuaus-2-un)okcu)metin)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
(((S)-2-runpokcu-3-MeTOKCHIIPONIIT)aMHHO)-52,5b,8,8, 1 1a-nentamerw- 1 -(npon- 1 -eH-2-11)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-

9-mn)uukiorekc-3-eakapooHoBoit kucnotel, TFA (Ilpumep A12)

o)
N= CN ITpumep A1l N= IMpumep A12
\_7 \_7 NH,

VYka3aHHbIE B 3arojIOBKE COEIUHEHUs ObLIM MOJy4eHbl ¢ BbIxomamu 26,9% u 6,1%
coorBerctBeHHO w3 (R)-stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amun0-

5a,5b,8,8,11a-nenramermn-1-(npon-1-eH-2-mn)-
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2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(((3-unaHONMUPUANH-2-NUIT)OKCH )METHIT )IIUKJIOTEKC-3-€HKapOOKCHIaTa B COOTBETCTBUH C
METOIUKOH, KoTtopas onucaHa ans nonydeHus (R)-1-(((3-umanonupuanH-2-1mi)oKCH)MeTn)-4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((R)-2,3-auruapoKCUIpOIILI ) aAMUHO)-
5a,5b,8,8,11a-nenramerun- 1-(npon-1-eH-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
9-mn)uukiorekc-3-eakapoonosoii  kucnors, TFA, u  (R)-1-(((3-kapbamomnmupuann-2-
wn)okcu)metrn)-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR,13aR,13bR)-3a-(((R)-2,3-
IUTUAPOKCUTTIPOIIIIT JaMHHO)-5a,5b,8,8,1 1 a-nearamerm-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
O-WJT)IIUKJIOTeKC-3-eHKapOOHOBOH ~ KHCJIOTBI, 32  HUCKIIO4YeHHeM Toro, 49to  (S)-(+)-
METWITJIHIUAWIOBEI  3GUp HCHOJB30BAIH BMeCTO  mpem-OyrunaumMerincmi-(R)-(-)-
ruuaniIoBoro s¢upa Ha Craguu 4.

Coenunenue IIpumepa A12 ObUIO MEPBBIM U3 IBYX BBIIEJICHHBIX MPOAYKTOB, KOTOPBIE
smonpoBanuck ¢ npemaparuBHo  BIXKX-xomonkm:  (R)-1-(((3-xapOamomnmnupuans-2-
win)okcu)mermn )-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((S)-2-ruapoxcu-3-
METOKCHIIPOTIHII)aMHHO)-5a,5b,8,8, 1 1a-nenramerun-1-(npomn- 1-en-2-un)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpusen-
9-mm)uukiorekc-3-enkapoonoBast kucnora, TFA (2,2 wmr, 2,359 mxmonb, BbxOn 6,11%).
XX/MC: m/z 772,6 (M+H"), Bpemst ynepxupanus 1,279 mun (Merox XXX/MC 16). 'H SIMP
(400 MI'n, /:1 CDCIl3:2METAHOJI-d,) 6 8.41 (dd, J=7.6, 2.0 T'y, 1H), 8.25 (dd, J=4.8, 2.1 I'y,
1H), 7.08 (dd, J=7.6, 4.9 T'u, 1H), 5.35 (br. s., 1H), 5.19 (d, /=4.6 ', 1H), 4.80 (s, 1H), 4.73 (s,
1H), 4.11 (t, /=4.0 'y, 1H), 3.69-3.63 (m, 1H), 3.61-3.55 (m, 1H), 3.44 (s, 3H), 3.27-3.20 (m,
1H), 3.19-3.12 (m, 1H), 2.72 (d, J=15.9 I'y, 1H), 2.63-2.52 (m, 1H), 2.26 (br. s., 1H), 2.22-2.08
(m, 4H), 2.07-1.95 (m, 4H), 1.88-1.74 (m, 3H), 1.72 (s, 3H), 1.70-1.62 (m, 2H), 1.62-1.41 (m,
8H), 1.41-1.22 (m, 4H), 1.16 (br. s, 1H), 1.09 (s, 3H), 1.05 (s, 3H), 0.96 (s, 3H), 0.92 (s, 3H),
0.87 (s, 3H).

ITpumep A1l 6bUTO BTOPBIM U3 IBYX BBIIEIEHHBIX MPOAYKTOB, KOTOPBIE SITFOHPOBAIUCH C
npenapaTuBHON BOXX-konoHku: (R)-1-(((3-umanonmupuanH-2-1I1)OKCH )METHIT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((S)-2-ruapokcu-3-MeTOKCUTIPOITIII JaAMHUHO )-
5a,5b,8,8,11a-nentamermn-1-(npon-1-eH-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-un)uuknorekc-3-eakapooHosas kucnora, TFA (9,5 wmr, 10,40 mxmonb, BeIXOH 26,9%).

XX/MC: m/z 754,6 (M+H"), Bpems ynepxusanus 1,347 mun (Merox XKXX/MC 16). 'H SIMP
p yaep
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(400 MI', /:1 CDCI;:2METAHOJI-d,) 6 8.33 (dd, J=5.1, 2.0 T'u, 1H), 7.94 (dd, J=7.6, 2.0 I'Ly,
1H), 7.03 (dd, J=7.6, 4.9 I'y, 1H), 5.34 (br. s., 1H), 5.18 (d, /=4.4 I'n, 1H), 4.80 (s, 1H), 4.73 (s,
1H), 4.11 (t, /=4.0 I', 1H), 3.70-3.54 (m, 2H), 3.44 (s, 3H), 3.27-3.20 (m, 1H), 3.19-3.12 (m,
1H), 2.64 (d, /=159 I'y, 1H), 2.60-2.51 (m, 1H), 2.20 (d, J=16.6 'y, 3H), 2.11-1.89 (m, 7H),
1.82-1.74 (m, 2H), 1.72 (s, 3H), 1.70-1.63 (m, 2H), 1.63-1.22 (m, 12H), 1.20-1.11 (m, 1H), 1.09
(s, 3H), 1.05 (s, 2H), 0.96 (s, 3H), 0.92 (s, 3H), 0.87 (s, 3H). °C SIMP (101MI'w, /:/
CDCI3:METAHOJI-dy) [0 178.3, 164.5, 152.27-152.01, 148.9, 147.7, 144.1, 139.7, 122.7, 121.9,
117.7, 112.5, 97.5, 78.5, 76.6, 72.6, 71.5, 65.1, 60.2, 53.8, 50.0, 46.8, 46.6, 45.3, 42.8, 41.4,
38.6, 383, 36.9,34.2,326,31.1,30.2, 30.1, 28.1, 274, 26 .8, 25.9, 22.0, 21.7, 20.3, 19.2, 17.0,
16.0, 15.0.

ITpumep A13 u Ilpumep Al4. ITonyuenne (R)-1-(((3-umanonupuanH-2-1I1)OKCH )METHI )-
4-((1R,3a8S,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-(((R)-2,3-nurugpokcu-2-
METUJITIPOIIIT )aMUHO)-52,5b,8,8, 1 1a-nenTamerni- 1 -(npon- 1 -eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mnm)uukiorekc-3-eakapoonosoit  kucnore, TFA  (Ilpumep Al13), u  (R)-1-(((3-
kapOamommmupunuH-2-un)okcu)metmn)-4-((1R,3aS,5aR , 5SbR,7aR  11aS,11bR, 13aR, 13bR)-3a-
(((R)-2,3-quruapokcu-2-MeTHIIPONHI JaMUHO)-5a,5b, 8,8, 1 1 a-nenramermn- 1 -(mpon- 1 -eH-2-mn)-

23,3245

R

5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpusen-

9-mm)umkiorekc-3-enkapooHosoii kucnotel, TFA (TIpumep A14)

(0]
N= CN Ipumep A13 A [pumep Al4
\_7 \_7 NH,

VYka3aHHbIE B 3arojIOBKE COEAMHEHUs ObUTH TONy4YeHbl ¢ Bbixomamu 26,0% u 13,6%
coorBerctBeHHO w3 (R)-stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amun0-
5a,5b,8,8,11a-nentamermn-1-(npon-1-eH-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-m)-1-(((3-unaHOUPUAMH-2-1UIT)OKCH )METHIT )IIUKJIOTEKC-3-€HKapOOKCHIaTa B COOTBETCTBUU C
METOIMKOH, KoTopas onucaHa ans nonydeHus (R)-1-(((3-uuanonupuanH-2-1mi)oKCH)MeTH)-4-

((1IR,3a8S,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((R)-2,3-AuruapoKCUnponuI)aMmHo )-
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5a,5b,8,8,11a-nenramermn-1-(npon-1-eH-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-
O-mn)uuknorekc-3-eakapoonosoit  kucnors, TFA, u  (R)-1-(((3-xkapbamomnnupuans-2-
un)okcu)metrnn)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((R)-2,3-
AUTHAPOKCHUITPOINI )aMHHO)-52,5b,8,8,11a-nenTamerm- 1 -(npon- 1-eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
O-WJT)IIUKJIOTeKC-3-eHKapOOHOBOH ~ KUCJIOTBL, 3a HCKJIOYeHueM Ttoro, 49ro (2R)-(-)-2-
METWITTHIAANI-4-HUTPOOCH30aT HUCMONB30BATH BMeCTO mpem-Oytunaumericuii-(R)-(-)-
rIUUanIoBoro s¢upa Ha Crtaguu 4.

Coenunenue IIpumepa Al4 ObUIO MEPBBIM U3 BYX BBIIEJICHHBIX MPOAYKTOB, KOTOPHIE
smoupoBanuck ¢ npemnaparuBHoit  BIXKX-xomonkum:  (R)-1-(((3-xapbamomnmupuans-2-
wi)okcu)merwn )-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-(((R)-2,3-nuruapokcu-2-
METUJITIPOIIIT )aMUHO)-52,5b,8,8, 1 1a-nenTamerni- 1 -(npon- 1 -eH-2-n)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)uukiorekc-3-eakapoonosass kucnora, TFA (4,8 wmr, 5,91 wmxmonb, BbXOm 13,57%).
XX/MC: m/z 772,6 (M+H"), Bpemst yaepxusanus 1,242 mun (Merox XXX/MC 16). 'H SAMP
(400 MI', /:1 CDCI;:2METAHOJI-d,) 6 8.41 (dd, J=7.6, 2.0 T'u, 1H), 8.25 (dd, J=4.9, 2.0 I'Ly,
1H), 7.08 (dd, J=7.6, 4.9 I'y, 1H), 5.34 (br. s., 1H), 5.19 (d, J/=4.6 I'n, 1H), 4.81 (s, 1H), 4.73 (s,
1H), 3.69 (s, 2H), 2.97 (d, J=12.2 I'u, 1H), 2.79-2.68 (m, 1H), 2.68-2.59 (m, 1H), 2.34-2.23 (m,
1H), 2.22-2.08 (m, 3H), 2.08-1.95 (m, 4H), 1.90-1.80 (m, 1H), 1.79-1.74 (m, 1H), 1.73 (s, 3H),
1.71-1.66 (m, 1H), 1.66-1.53 (m, 4H), 1.52-1.33 (m, 6H), 1.30 (br. s., 2H), 1.23 (s, 3H), 1.20-
1.09 (m, 2H), 1.06 (s, 3H), 1.04 (s, 3H), 0.96 (s, 3H), 0.92 (s, 3H), 0.86 (s, 3H).

Coenunenue IIpumepa A13 ObUIO BTOPBIM U3 IBYX BBIIEIEHHBIX MPOAYKTOB, KOTOPBIE
sIoupoBainck ¢ npemapatuBHOoil  BOXKX-konmonku: (R)-1-(((3-umanonupuauH-2-
win)okcu)merwn )-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-(((R)-2,3-nuruapokcu-2-
METUJITIPOITIIT )aMUHO)-52,5b, 8,8, 1 1a-nenTamerni- 1 -(npon- 1 -eH-2-m)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-uknonenral a|xpusen-
9-m)umkiorekc-3-enkapoononas kuciora, TFA (8,7 mr, 0,011 Mmmouns, Bexox 26,0%). XKX/MC:
m/z 754,6 (M+H"), Bpems yaepsxusanns 1,309 mun (Merox XXX/MC 16). 'H AMP (400 MIn,
1:1 CDCI;:METAHOJI-d,) 6 8.33 (dd, J=5.0, 1.8 'y, 1H), 7.94 (dd, J=7.6, 2.0 ', 1H), 7.03 (dd,
J=7.6,5.1T1, 1H), 5.34 (br. s,, 1H), 5.18 (d, J/=4.4 ', 1H), 4.81 (s, 1H), 4.73 (s, 1H), 3.69 (s,
2H), 2.97 (d, J=12.0 I'u, 1H), 2.72-2.59 (m, 2H), 2.30-2.15 (m, 3H), 2.12-1.99 (m, 5H), 1.98-
1.88 (m, 2H), 1.81-1.74 (m, 1H), 1.73 (s, 3H), 1.71-1.66 (m, 1H), 1.66-1.53 (m, 5H), 1.52-1.33
(m, 7H), 1.31-1.25 (m, 1H), 1.23 (s, 3H), 1.19-1.09 (m, 2H), 1.06 (s, 3H), 1.04 (s, 2H), 0.96 (s,
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3H), 0.91 (s, 3H), 0.86 (s, 3H). °C AMP (101MTI'y, /:1 CDCI;:METAHOJI-d,;) § 178.3, 164.5,
152.2, 148.9, 1478, 144.1, 139.7, 122.7, 121.9, 117.7, 112.4, 97.5, 78.6, 72.2, 71.6, 71.5, 69.6,
53.8,50.0,46.3,45.3,42.9,42.6,41.4,38.6,38.3,36.9,34.2,32.1,31.1, 30.2, 30.08-30.04, 28.5,
28.1,27.7,26.9, 26.0, 23.5,22.0,21.7,20.3, 19.4, 17.0, 16.0, 15.0.

ITpumep AlS u ITpumep Al6. ITonyuyenue (R)-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((R)-2-kapOoKCcH-2-THAPOKCUITHI )AMUHO )-
5a,5b,8,8,11a-nentamermn-1-(npon-1-eH-2-m)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
9-m)-1-(((3-unaHOMUPUAMH-2-1JT)OKCH )METHIT )IUKJIOTEKC-3-eHKapOoOHOBO#H  kucaoTel, TFA
(IIpumep A1S), u 2-(((R)-1-xap6okcu-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-
(((R)-2-xapOoKkcH-2-THAPOKCUITHI)aMHHO)-5a,5b,8,8, 1 1 a-nenTameTmn- 1 -(nporn- 1 -en-2-m)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral aJxpusen-

9-mn)IUKIIOreKC-3-eH- | -ni1)MeTokcn )JHUKOTHHOBOH kucioTel, TFA (IIpumep A16)

O
N=N\__eN Tpuvep A15 N= TTpuvep A16
\_7 \_7/ o

VYka3aHHblE B 3arojIOBKe COEAMHEHUs ObUIM TOJy4deHbl ¢ Bbixomamu 19,5% wu 17,9%
coorBerctBeHHo w3 (R)-atun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amuHo-
5a,5b,8,8,11a-nenramerun-1-(npon-1-eH-2-w)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpusen-
9-m)-1-(((3-unaHOMUPUANH-2-1JT)OKCH )METHIT )IIUKJIOTEKC-3-€HKapOOKCHIaTa B COOTBETCTBUU C
METOIMKOH, KoTopasi onncaHa ans nonydeHus (R)-1-(((3-uuanonupuanH-2-1m1)0OKCH)MeTHI)-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((R)-2,3-AuruipoKCUITPOITIII)aMHHO -
5a,5b,8,8,11a-nentamerun-1-(npon-1-eH-2-wn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mnm)uukinorekc-3-eakapoonosoit  kucnors, TFA, u  (R)-1-(((3-kapbamomnmupuann-2-
mn)okcu)metn)-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR,13aR,13bR)-3a-(((R)-2,3-
IUTUAPOKCUTIPOIIIII JaMHUHO)-5a,5b,8,8,1 1 a-nenramerun-1-(rpon-1-en-2-mn)-

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpuszen-
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O-MJT)IIUKJIOTeKC-3-eHKapOOHOBOIH KHUCIIOTHI, 32 HCKIOUeHHeM Toro, uto (R)-mermnrmununart
UCTIOJIBb30BAIA BMECTO mpem-0yTunaumericuami-(R)-(-)-rmuuuannosoro s¢upa va Craguu 4.

Coenunenue Ilpumepa A16 ObUIO MEPBBIM U3 JIBYX BBIIEJIEHHBIX MPOAYKTOB, KOTOPBIE
3JFOUPOBAINCH c npenapaTuBHON B2XXX-konoHku: 2-(((R)-1-xapbokcu-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((R)-2-kapOoKCcH-2-THAPOKCUITHI )AMUHO )-
5a,5b,8,8,11a-nentamerun-1-(npon-1-eH-2-w)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
O-WJT)IIUKJIOT€KC-3 -€H- | -MJT)MEeTOKCHU ) HUKOTUHOBasE kuciora (6,0 mr, 7,37 MKMOJb, BBIXOJ
17,94%). XXX/MC: m/z 773,5 (M+H"), Bpems yaepxusanus 1,224 mux (Meron XKX/MC 16). 'H
SAMP (400 MI'n, /:1 CDCI3xMETAHOJI-dy) & 8.41 (dd, J=7.6, 2.0 ', 1H), 8.25 (dd, J=4.9, 2.0
I'n, 1H), 7.08 (dd, J=7.6, 4.9 I'u, 1H), 5.35 (br. s., 1H), 5.19 (d, J/=4.6 I', 1H), 4.80 (s, 1H), 4.71
(s, 1H), 4.44 (dd, J=10.0, 4.2 T'u, 1H), 3.40-3.34 (m, 1H), 3.06 (t, /=11.0 I'n, 1H), 2.77-2.62 (m,
2H), 2.26 (br. s, 1H), 2.22-2.05 (m, 5H), 2.04-1.94 (m, 3H), 1.89-1.74 (m, 3H), 1.72 (s, 3H),
1.69-1.57 (m, 4H), 1.57-1.40 (m, 5H), 1.39-1.22 (m, 4H), 1.22-1.12 (m, 1H), 1.10 (s, 3H), 1.05
(s, 3H), 0.96 (s, 3H), 0.92 (s, 3H), 0.87 (s, 3H).

Coenunenue IIpumepa A15 ObuTO BTOPBIM U3 IBYX BBIIEIEHHBIX MPOAYKTOB, KOTOPBIE
3JFOUPOBAJINCH c IpenapaTuBHON B2XX-xonoHku: (R)-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((R)-2-kapOokcu-2-ruipOKCUI THI )aMHHO)-
5a,5b,8,8,11a-nenramermn-1-(npon-1-eH-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenrala|xpuseH-
9-m)-1-(((3-unaHOMUPUIMH-2-UJT)OKCH )METHI )LIUKJIOTEKC-3-eHKapOoHoBass  kuciora (6,3 M,
8,02 MkMonb, BEIXOA 19,52%). XKX/MC: m/z 754,6 (M+H"), Bpems ynepxusanus 1,289 mun
(Meron XXX/MC 16). 'H SIMP (400 MI'w, /:1 CDCl;:METAHOJI-d,) & 8.33 (dd, J=5.0, 1.8 I'ry,
1H), 7.94 (dd, J=7.6, 2.0 I'u, 1H), 7.03 (dd, J=7.5, 5.0 T'u, 1H), 5.34 (br. s., 1H), 5.18 (d, J/=4.4
I'm, 1H), 4.80 (s, 1H), 4.71 (s, 1H), 4.41 (d, J=5.4 I'u, 1H), 3.06 (t, /=10.8 I'y, 1H), 2.65 (d,
J=19.1 I'y, 2H), 2.20 (d, /=159 I'y, 3H), 2.14-2.05 (m, 2H), 2.05-1.87 (m, SH), 1.82-1.69 (m,
5H), 1.68-1.57 (m, 4H), 1.56-1.41 (m, 5H), 1.39-1.22 (m, 4H), 1.21-1.12 (m, 1H), 1.10 (s, 3H),
1.05 (s, 3H), 0.96 (s, 3H), 0.92 (s, 3H), 0.87 (s, 3H).

ITpumep Al7 u ITpumep Al8. ITonyuenue (R)-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((S)-2-kapOoKkcH-2-TUAPOKCHUITHI )JaMHHO )-
5a,5b,8,8,11a-nentamermn-1-(npon-1-eH-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(((3-unaHONUPUANH-2-NUIT)OKCH )METHIT )IUKJIOTeKC-3-eHKapOoHOBO  kucaoTel, TFA

(pumep  A17), u  (R)-3-(((1R,3aS,5aR,5bR,7aR,11aS,11bR, 13aR,13bR)-9-((S)-4-(((3-
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KapOaMOMIIUPHUINH-2-UIT)OKCH )METHI )-4-(3TOKCUKapOOHNIT )UUKIIOTeKC- | -eH- 1 -11)-
5a,5b,8,8,11a-nentamermn-1-(npon-1-eH-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpuszen-

3a-um)amuHo)-2-ruapokcunponanosoit kuciotsl, TFA (ITpumep A18)

Ne= ITpumep A17 N= 0 IMpumep A18
CN
\_7 N7 NH,

VYka3aHHblE B 3arojIOBKE COEAMHEHUs ObUTM TONy4YeHbl ¢ Bbixomamu 19,5% u 16,0%
coorBerctBeHHO w3 (R)-stun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-amun0-
5a,5b,8,8,11a-nentamermn-1-(npon-1-eH-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(((3-unaHOUPUAMH-2-NUIT)OKCH )METHIT )IIUKJIOTEKC-3-€HKapOOKCHIaTa B COOTBETCTBUU C
METOIUKOH, KoTopas onucaHa ans nonydeHus (R)-1-(((3-umanonupuanH-2-wmi)oKCH)MeTH)-4-
((IR,3a8S,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((R)-2,3-auruapoKcUnponuim)aMmHo )-
5a,5b,8,8,11a-nenramerun- 1-(npon-1-eH-2-wun)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-mn)umkiorekc-3-enkapoonoBoit  kuciotel, TFA, wu (R)-1-(((3-kapbamounmupuauH-2-
wn)okcu)mern)-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR,13aR,13bR)-3a-(((R)-2,3-
JOUTUAPOKCUITPOIIHI JaMHHO)-5a,5b,8,8,1 1 a-nenramerm-1-(mpon- 1-en-2-m)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpusen-
O-WJT)IIUKJIOT€KC-3 -eHKapOOHOBOH KHUCJIOTHI, 32 HCKIIOYEHHEM TOro, uTo (S)-MeTHITIUIUIAT
UCTIOIBb30BAIH BMeCTO mpem-oyTmnaumeTicuni-(R)-(-)-rmuuuaunosoro s¢upa va Craguu 4.

Coenunenue IIpumepa A18 ObUIO MEPBBIM U3 IBYX BBIIEJICHHBIX MPOAYKTOB, KOTOPBIE
3JIFOUPOBAJIUCH c MpenapaTuBHOM BOXX-kononku: (R)-3-
(((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-9-((S)-4-(((3 -xkapbamonnmupuanH-2-
WUT)OKCH)METHI )-4-(3TOKCHKapOOHMI )IHKIIOTreKe- 1 -eH-1-n11)-5a,5b,8,8,1 1a-nenramerun-1-
(npomn-1-en-2-un)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okTranekarunpo-1H-
LIUKJIONeHTa[ a|Xpu3eH-3a-u)aMiHO)-2-THApOKcunponanosas  kucinora, TFA (5,7 wmr, 6,11

MKMOJTb, BBIXOH 15,98%). JKX/MC: m/z 772,7 (M+H"), Bpemst yaepxusanus 1,222 mun (MeTox
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XX/MC 16). 'H SIMP (400 MI'w, 1:1 CDCI3:METAHOJI-d,;) & 8.41 (dd, J=7.6, 2.0 T, 1H),
8.25 (dd, J/=4.9, 2.0 I'y, 1H), 7.08 (dd, J=7.6, 49 I'y, 1H), 5.35 (br. s,, 1H), 5.19 (d, J=4.6 I'y,
1H), 4.79 (s, 1H), 4.71 (s, 1H), 4.41 (t, J/=6.6 I'u, 1H), 3.20 (d, J/=6.4 T'y, 2H), 2.71 (d, J=13 .4
I'u, 2H), 2.36-2.23 (m, 1H), 2.16 (d, J=14.9 I'u, 2H), 2.13-2.06 (m, 2H), 2.05-1.95 (m, 4H),
1.89-1.80 (m, 1H), 1.79-1.74 (m, 1H), 1.72 (s, 3H), 1.68 (br. s., 2H), 1.65-1.57 (m, 2H), 1.57-
1.50 (m, 2H), 1.49-1.39 (m, 4H), 1.39-1.22 (m, 4H), 1.12 (s, 3H), 1.08 (d, J=9.5 I';, 1H), 1.04 (s,
3H), 0.96 (s, 3H), 0.92 (s, 3H), 0.87 (s, 3H).

Coenunenue IIpumepa A17 ObUIO BTOPBIM U3 IBYX BBIIEIEHHBIX MPOAYKTOB, KOTOPBIE
3JIFOUPOBAJINCH c npernapaTuBHON B2XX-konoHku: (R)-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-(((S)-2-kapOoKkcH-2-TUAPOKCUITHI )JaMHHO )-
5a,5b,8,8,11a-nentamerun-1-(npon-1-eH-2-wn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral aJxpusen-
9-m1)-1-(((3-umaHOMUPUINH-2-1IT)OKCH )METHJ ) IUKJIOTeKC-3-eHKapOoHoBast kuciora, TFA (6,8
mr, 7,44 MkMoib, Bbixon 19,46%). JKX/MC: m/z 754,6(M+H"), Bpems ynepxusanus 1,284 MuH
(Meron XXX/MC 16). '"H AMP (400 MI'w, /:1 CDCl;:METAHOJI-d,) & 8.33 (dd, J=5.0, 1.8 'y,
1H), 7.94 (dd, J=7.6, 2.0 I'u, 1H), 7.03 (dd, J=7.6, 5.1 'y, 1H), 5.34 (br. s.,, 1H), 5.18 (d, J/=4.6
I'm, 1H), 4.79 (br. s., 1H), 4.71 (br. s, 1H), 4.41 (br. s,, 1H), 3.20 (d, J=5.1 I'y, 2H), 2.70 (br. s.,
1H), 2.64 (d, J/=18.8 'y, 1H), 2.20 (d, J=16.1 I'y, 3H), 2.12-1.89 (m, 7H), 1.75 (br. s., 2H), 1.72
(s, 3H), 1.70-1.51 (m, 6H), 1.51-1.39 (m, 4H), 1.38-1.22 (m, 4H), 1.12 (s, 3H), 1.08 (d, J=9.0
I'u, 1H), 1.04 (s, 3H), 0.96 (s, 3H), 0.92 (s, 3H), 0.87 (s, 3H).

IIpumep A19

Monyuyernne (1R)-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-kapOokcu-2-
TUAPOKCUIIPONIIT)aMHHO)-52,5b,8,8, 1 1a-nenTamerni- 1 -(npon- 1 -eH-2-m1)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-

9-m)-1-(((3-unaHOUPUAMH-2-1JT)OKCH )METHT ) IUKJIOTEKC-3-€HKapOOHOBOM KHCIIOTHI
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Vka3zaHHOE B 3arojIOBKE€ COE€AMHEHHE ObLIO MosydeHo ¢ BbixonoM 19,4% u3 (R)-stun-4-
((1R,3aS,5aR,5bR,7aR,11a8S,11bR,13aR,13bR)-3a-amuno-5a,5b,8,8, 1 1a-nenramerun- 1 -(mpon-
1-en-2-um)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-oxranexarugpo-1H-
uukionenrala]xpuseH-9-mun)- 1 -(((3-uuaHOmUPUANH-2- 11 )OKCH )METHJT ) TUKJIOT€KC-3 -
eHKapOOKcUyIaTa B COOTBETCTBUU C METONMKOHN, KoTopas omucana ans nonyudeHust (R)-1-(((3-
uaHonupuauH-2-min)okcu )metmn)-4-((1R,3aS,5aR,5bR, 7aR, 11aS,11bR,13aR, 13bR)-3a~(((R)-
2,3-IUruAPOKCUIIPOIIII )JaMHHO)-5a,5b,8,8, 1 1 a-nenTamernn-1-(npon- 1 -eH-2-m1)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-
9-mn)uukiorekc-3-eakapoonosoii  kucnors, TFA, u  (R)-1-(((3-kapbamomnmupuann-2-
wn)okcu)mern)-4-((1R,3aS,5aR,5bR,7aR, 11aS,11bR,13aR,13bR)-3a-(((R)-2,3-
IOUTUAPOKCUIIPOIIIIT JaMHHO)-5a,5b,8,8,1 1 a-nearamerm-1-(pon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral aJxpusen-
O-WJ)IIUKJIOTeKC-3-eHKapOOHOBOH ~ KUCJIOTBL, 32  HWCKJIOYEHHEM TOro, YTO  METHII-2-
METIJITIMLUAAT HCTONBb30BAI  BMECTO  mpem-OyTunaumeTincuimi-(R)-(-)-rmuuuannosoro
>dupa Ha Cramun 4. XKX/MC: m/z 7685 (M+H"), Bpemst ynepxusanus 1,295 mun (Merton
XX/MC 16). '"H SIMP (400 MI'w, 1:1 CDCI3:METAHOJI-d,;) & 8.33 (dd, J=5.0, 1.8 T, 1H),
7.94 (dd, J=7.6, 2.0 I'u, 1H), 7.03 (dd, J=7.5, 5.0 I'u, 1H), 5.34 (br. s., 1H), 5.18 (d, J/=4.6 I'Ly,
1H), 4.79 (br. s., 1H), 4.71 (br. s., 1H), 3.08-2.89 (m, 1H), 2.80-2.57 (m, 2H), 2.33-2.09 (m, 4H),
2.08-1.87 (m, 6H), 1.82-1.74 (m, 1H), 1.72 (s, 3H), 1.70-1.57 (m, 4H), 1.56-1.41 (m, 8H), 1.40-
1.22 (m, 4H), 1.12 (s, 1H), 1.09 (br. s, 1.5H), 1.07 (br. s., 1.5H), 1.05 (s, 3H), 1.01 (s, 1H), 0.96
(s, 3H), 0.92 (s, 3H), 0.86 (br. s., 3H).

IMonyuenue 8-(4,4,5,5-terpamerui-1,3,2-nuokcadoponan-2-un)-2-okcacnupo[4.5]neu-7-

eH-1-oHa
o] 0 0] 0
0% > | THIPOXHHOH 0.5M Bomm. HCl
+ - —»
o) o Si< 6emson, 123 °C Sli/ THF, RT
(0 O
Cramus 1 Cramusa 2
N(SO,CF3),
o 0
o P o'B—B\o o P
-
KHMDS, 0,5M B Tonyose o~ SO2CFs  PdCIx(dppf)-CH,Cl, 5O
THF, -78°C nuokcan, KOAc, 70 °C 3

Cramus 3 Cramus 4
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Cragus 1: ITonyuenue 8-((TpuMeTHICHIIII)OKCH)-2-0kcaciupo[4.5]nen-7-eH-1-oHa
o 0]
o,Si’\’

B cocyn mist paborel mox nasnenuem Chemglass Ha 350 M ¢ pe3pOoBOi mpoOKOit
nobasnsn  3-metwnenaurunpodypan-2(3H)-on (4,31 r, 43,9 mmonb) u (Oyra-1,3-quen-2-
wiokcu)Tpumetmicuiad (7,50 r, 52,7 mmonb) u Oenson (100 mu). JloGaBnsim TMAPOXHUHOH
(0,726 , 6,59 MMOIB), 3aTEM PacCTBOP MPOAYBAIH A30TOM, TEPMETHUYHO 3aKPbIBAJIA U HATPEBAIU
1o 123°C B Teuenue 20 4. 3areM B cOCy NOOABIISIIN AOMOJNHUTENbHBIE 2.4 SKBUBaeHTa (OyTa-
1,3-nuen-2-unokcu )rpumerwicunana (15,0 r, 1054 mmons), u cmecy HarpeBanu a0 123°C B
tedeHue eme 60 4. CMech KOHIEHTPUPOBAJIM B BaKyyMe C MOJY4eHHEM MPUOIU3UTENhHO 19 T
JKEJITOrO Maciia. TO HEOUHLIIEHHOE BELIeCTBO HAHOCUIIM ¢ MUHUMaJbHBIM KoJmuecTBoM DCM u
TeKCaHOB Ha MPEABAPUTENIBHO YPABHOBELIEHHbIN N'eKCAHAMH CUJIMKAreseBblil kapTpumk Isco 330
r. OcymectBmsuin 3aoupoBanue ¢ rpagueHtoM oT 100% rexcanoB gm0 cmecu 11:1
rekcaHpl.EtOAC 3a 2 komoHOUHBIX OOBeMa, 3areM BbimepxkKy npu 11:1 rexcansi:EtOAc B
TE€4YeHHEe 3 KOJIOHOUYHBIX OOBEMOB, 3aTeM rpagueHT 10 5:1 rekcanbl:EtAc 3a 2 KOJOHOYHBIX
oObema, 3areM Bbimepkky npu 5:1 rexcansl:EtOAc 3a 6 kxomoHouHbIX oOBemOB. Ilocne
KOHLIEHTPUPOBaHHUs OOBEAMHEHHBIX (pakiuii, comepKalluxX LEeJIeBOe BEINECTBO, MOJIYUUIIH
MPORYKT B BHAe Gemoro TBepmoro Bemectsa: 7,50 r (Beixoxm 71,0%). 'H SIMP (400 MI,
XJIOPO®OPM-d) & 4.85 (d, J=5.6 T'y, 1H), 4.40-4.23 (m, 2H), 2.47 (dd, J=16.6, 2.2 'y, 1H),
2.19-2.10 (m, 4H), 2.06 (d, J/=3.4 T'u, 1H), 2.04-1.99 (m, 1H), 1.75-1.65 (m, 1H), 0.22 (s, 9H).

Cranus 2. [Tonyuenue 2-okcacniupo[4.5]|nexan-1,8-quona

0 0

@)

8-((Tpumeruncunmn)okcn)-2-okcactiupo[4.S|nen-7-es-1-on (7,50 1, 31,2 mMmoub)

)
oowvenunsiu ¢ THF (100 mu) u consiHoit kucnotoi, 0,05M Bomnoro pacteopa (3,12 mn, 0,156
mMoJb). Cmech mepeMerminBaid B TedeHHe 18 4 mpu K.T. PeakIMOHHYIO CMech 3aTem
KOHIIEHTPUPOBAJIM B Bakyyme 10 octarka. Ocratok mnepeHocusu B EtOAc (200 mu) wm
MPOMBIBAJIN HachIeHHbIM pacTBopoM NaHCOs (50 mut) u paccosmom (50 mut). OpraHu4ecKyro
a3y cymmnmu Hax O€3BONHBIM Cyiab(paToM MarHus, (PUIbTPOBAIM M KOHLEHTPHPOBAIH B
BakyyMe. HeouuiieHHyl0 CMeCb HAaHOCWJIM B MHHUMaJbHOM kojudectBe DCM Ha

MIPENBAPUTEIIbHO YPAaBHOBELIEHHBI TIE€KCaHAMU CUJIMKareiaeBbli kapTpumxk Isco 330 r.

OcymecTtisiu saoupoBanue ¢ rpagueHToM ot 100% rexcanoB 1o cmecu 11:1 rexcansi: EtOAC
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3a 10 xomoHOouHBIX OObema, 3areM BbiAepkky npu 11:1 rekcanblEtOAc B TedeHue 6
KOJIOHOYHBIX 00BeMOB. JlOCTUramoch 4HacTUYHOE pa3leleHHe ABYX BEINECTB. AHaJOrMYHbIE
¢bpakuuyu OOBENUHSIN U OTCTABIISIM B CTOPOHY, a CMelIaHHble (PpakLUK CHOBA IMOJBEpPrasiu
xpomatorpaduu aHanormdHbIM oOpasom. lleneBoe BemecTBO ObLIO OCHOBHBIM IPOXYKTOM
peakiuu 1 ObLIO BTOPBIM U3 JIBYX BELIECTB, KOTOPBIE SJIFOMPOBAINCH C CHIIMKAreJIeBOH KOJOHKH.
IleneBoe BeriecTBO OBLIO BBIIEIEHO B Buae Oenoro TBepaoro Bemectsa: 4,14 r (Bbxoxn 79,0%).
'H AMP (400 MI'n, XJJOPOPOPM-d) & 4.40 (t, J=7.1 'y, 2H), 2.87-2.70 (m, 2H), 2.44-2.29
(m, 4H), 2.24 (ddd, J=13.6, 8.3, 5.5 T'u, 2H), 1.96 (dt, J/=13.6, 6.5 'y, 2H).

Cranus 3. ITonyuenue 1-okco-2-okcacnupo[4.5 | nen-7-eH-8-ui-

TpudTOopMeTaHCyIb(pOHATA

.SO,CF
o o2~ rs

B xpyrnononHoii xonde Ha 250 mul, OCHAILIEHHON MAarHUTHON MEINAaJKOW U PE3NHOBOM
npoOko#, obbemuusim 2-okcacnupo[4.5]|nexan-1,8-quon (4.13 1,246 wmmomp) u  N,N-
ouc(rpudpropmermncynsponnn)anmwmud (10,1 r, 28,2 mmons) B 6e3BogHOM TeTparuapodypane
(100 mi). PactBop oxnaxnanu 1o -78°C B OaHe cyxoil nen/aneroH. B xomoxHslil pactBop mo
KarusiM 100aBisuin rekcameruinucunasun kanust, 0,5M pactBop B Toayone (56,5 mu, 282
MMOJIb), B TeueHue 15 mun. Cmech nepememusanu npu -78°C B TeueHue B CyMMe 4 4, IpH 3TOM
ee oOpabateiBanin MemyieHHO 100 M HACBIIEHHOTO BOJAHOTO PAacTBOPA XJIOPHIA AMMOHUSL
CMmecp mepeMemiuBaiud NIpU K.T. B TeueHUEe |5 MHUH M KOHLEHTPUPOBAJIM B BaKyyMe I
ynanenus: Oonbineir yactu THF, 3arem k ocratky npobGasmsuin stunanerar (300 wmoi).
[TonyyeHHYIO CMECh BCTPAXHUBAIH, U (a3bl pazaensian. Opranndeckyro (asy npoMbIBATH BOJOU
(2 x 100 M) u paccosnom (50 mi). Opranndeckyro (aszy Cymriu Hajx Oe3BOIHBIM CyJb(paTom
Maruusi, GUIBTPOBAIHM U KOHLEHTPHPOBAIU B BAKyyMe C MOJYYSHUEM HEOUUIIEHHOTO KEJITOro
Macna. OJTOT HEOYHINEHHbI OCTaTOK HAHOCUIM B BHJIE Macjia Ha IPEJBAPUTENBHO
YPaBHOBELICHHbIH TeKCAaHAMHU CHJIMKAreieBblil kKapTpumxk Isco 220 r, u koaly cronacKkuBaim
MHHHMAJIbHBIM KonndecTBOM DCM, u 3Ty cMech Takke J00aBIsI B KOJNOHKY. OCyIIecTBIsUTN
snroupoBaHue ¢ rpagueHTom ot 100% rekcanos 1o cmecu 3:1 rexcanbl: EtOAcC 3a 3 KOJIOHOUHBIX
oOpema, 3atem Bbyiepkky mnpu 3:1 rexcanslEtOAc 3a 3 konoHOUHBIX OOBbema, 3arem 2:1
rekcaHbl EtAc 3a 3 KOJOHOYHBIX 0OBeMa. AHAJIOTHYHBIE TPOAYKTOBBIE (PPAKIIUH OOBEIMHSITN U
KOHLIEHTPUPOBAJIH B BAKyyMe C MOJIy4YE€HUEM LIEIEBOT0 BELIECTBA B BUAE CJIErKa >KEJITOro Macia:
6,44 r (Bbxox 87,0%). 'H AMP (400 MI', XJIOPO®OPM-d) § 5.86-5.76 (m, 1H), 4.44-4.29
(m, 2H), 2.63 (dd, J=17.7, 2.8 'y, 1H), 2.59-2.38 (m, 2H), 2.30-2.16 (m, 3H), 2.16-2.04 (m, 1H),
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1.86 (dt, /=13.7,2.9 I', 1H).

Cramus 4. B kpyrnomoHHoit konbe Ha 250 Mi, oOCHaleHHOH JedermMaTopoM,
oObenuusiu  1-okco-2-okcacnupo[4.5]neu-7-eH-8-unrpudpropmerancynbdonar (6,43 r, 21,4
MMOJIb), auerar kamus (5,25 1, 53,5 wmmonw), 4,4,4'.4'5,5,5',5'-oktamernn-2,2'-6u(1,3,2-
auokcaboponan) (5,71 r, 22,5 mmons) u PdCl,(dppf).CH,Cl, (0,529 r, 0,642 Mmonb) B Cyxom
1,4-nuokcane (100 mi). DTy cMmech mpoayBainu a3oToM U Harpesanu 1o 70°C B TeueHue 5 4.
PeakLinoHHYI0 CMeCh KOHLIEHTPUPOBAJIM B BaKyyMe 10 o0mero odbemMa npudIu3uTeNIbHO 25 Mt
u pazbaemsuin stunaneratoM (300 mur) u Bomoit (150 mu). Cmech BeTpsixuBanmu, U (asbl
pazgensiin. Opranudeckyro ¢asy cHoBa mpombiBanu Bomout (100 M) u 3atem paccosiom (100
mit). Opranudeckyro a3y cymmaun Hax Oe3BOAHBIM cysibdaroM Maraus, (QUIBTPOBAIN |
KOHLIGHTPUPOBAIA B BAaKyyMe€ OO TEMHO-KPAaCHOTO OCTaTKa. OTy HEOYHIICHHYI0 CMECh
pacTBOpsUIM B MHHUMalbHOM kojmdectBe DCM W  HaHOCHIM Ha TIPEeNBaPUTEIBHO
ypaBHOBeIIeHNH rekcanamu kaptpumk [sco 220 r. OCymecTBiIsun 3JIF0ONPOBAHNUE C TPATHUEHTOM
or 100% rekcanoB mo 20% »sTujaierara B rexkcaHax 3a 10 KOJIOHOYHBIX OOBEMOB, 3aTEM
BeIEPKKY mpu 20% sSTHnanerara B rekcaHax 3a 6 KOJOHOUHBIX OOBEMOB, 3aT€M I'PAJAHEHT 10
15% osTunamerata B rekcaHax 3a 2 KOJIOHOYHBIX OOBEMa, 3aTeM BbIAEPXKKYy mpu 25%
STHNIALIETaTa B IeKCaHax 3a 6 KOJOHOYHBIX 00BeMOB. IIpoaykToBele (pakuuy OOBEOUHSIN U
KOHIIEHTPUPOBAJIN B BaKyyMe C MOJYYSHHEM LEJIeBOro BelecTBa B Buae Oenoi neHsl = 4,94
(BbIx0x 83,0%). 'H SIMP (400 MI't;, XJIOPO®OPM-d) § 6.60-6.49 (m, 1H), 4.39-4.22 (m, 2H),
2.50 (d, J/=17.6 I'u, 1H), 2.40 (dd, J=18.1, 3.9 'y, 1H), 2.21-2.01 (m, 4H), 1.85 (td, J=12.3, 5.5
I'n, 1H), 1.73-1.62 (m, 1H), 1.29 (s, 12H).

IMpumep A20. ITonyuenne 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a~((2-(1,1-
IMOKCHUIOTHOMOPQOJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(npon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-

9-m)-1-(2-(mupuAHH-2-UIOKCH )3THIT ) IUKJIOTEKC-3-€H- | -KapOOHOBOH KHUCIIOTHI
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Cramuss 1. Tlomyuenme 8-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCUIOTHOMOP(OJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(pon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpusen-

9-mn)-2-okcactimpo[4.5]nen-7-eH-1-oHa

B cocyne nnst padoter mox maenenuem Chemglass Ha 150 M ¢ MarHUTHON MeIIankoin

OObeUHSIIHI (1R,3aS,5aR,5bR,7aR, 11aR, 1 1bR, 13aR, 13bR)-3a-((2-(1,1-
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IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iuknonenral a|xpusen-
9-unrpudropmerancyiapponar (2,00 r, 2,78 wmmomb) ¢ 8-(4,4,5,5-rerpamermn-1,3,2-

2 2 Y

auokcaboponan-2-mn)-2-okcacnupo[4.5|nen-7-en-1-onom (0,851 r, 3,06 mmonb) u mpe-
katanuzatopoM byxsampma Buchwald 13 (0,131 r, 0,167 mmonb). Cocya repMeTHYHO
3aKpbIBAJIM  PE3UHOBOM MpoOKoil. B mpoOKy BCTaBIsIM MMy, M COCYyJ MHOTOKPATHO
BAaKyyMHPOBAJIM U 3aT€M MPOAYBaIM a30TOM B BaKYyMHOM TEPMOCTaTe MpPHU K.T. YEThIpE pas3a B
TEYEeHHE Mepuona BpeMeHH 15 MuH. B mpomyTyro a30TOM peakHOHHYK KOsy m00aBisuin
6espomnbiii THF (40 mu1) m noOaBisiu CBEKEMPHUIOTOBJIEHHBIH, mpoayTeid azotom 0,5 M
BoxHbIN pactBop K3PO4 (13,9 mn, 6,95 mmons). Cocyn repMEeTUYHO 3aKPBIBAJIH, U TTOTyYeHHBIN
enTeiid pacTBop nepemernuBaiu rnpu 80°C B Teuenue 20,5 4. CMech TeMHeNa A0 OYEHb TEMHO-
3€JIEHOr0 1[BE€Ta MOCJie HarpeBaHusl B TedeHne 30 MUHYT, U NOCie HarpesBaHus B TedeHue 20,5 4
oOpa3oBayiach pakTHUECKH OeciBeTHas nByx(daszHas cmech. Ty cMech pazdasnsin EtOAc (150
MJI) ¥ TIPOMBIBAJIM HACBILIEHHBIM BOAHBIM pacTBOpOM OnkapOoHaTa Hatpus (50 miu X 2) u 3atem
paccosiom (50 mur). OObenHEHHBINH BOAHBIN CIOH 3kcTparupoBany 2 x 100 mu xnopodopma, u
opraHuyeckre Gpa3bl OObENNHSIN, CYIIMIN HaJl 0O€3BOAHBIM CyJb(aTOM Maruus, GUIbTPOBAIU U
KOHLIEHTPUPOBAJIN A0 CBETJIO-XKEATOr0 BCIEHEHHOIO TBEPAOrO BELIECTBA. JTO HEOUHILEHHOE
JKENITOe BELIECTBO HAHOCWIM B MHUHUManbHOM KkojuuectBe DCM Ha mnpenBapuTenbHO
YPAaBHOBEUICHHBI TeKCaHAMU CuiMKarenaesblii  kapTpumk Isco 80 r.  Ocymectsisinu
smoupoBaHue ¢ rpaaueHToM oT 100% rexcanos 1o cmecu 1:1 rekcanbl EtOAC 3a 2 KOJOHOUHBIX
obobema, Bbiepkky mpu 1:1 rexcansl EtOAc 3a 3 konoHO4HBIX 00beMa, 3aTeM rpaaueHt ot 1:1
rekcanbl: EtOAc 1o 1:4 rekcanbl:EtOAcC 3a 8 KOJIOHOYHBIX OOBEMOB, 3aTE€M BBIIEPKKY mpu 1:4
rekcaHbl.EtOAc 3a 10 xosoHOuHBIX 00BeMOB. IIpoaykroBbie ¢pakuuu OOBENUHSIIA U
KOHLIGHTPUPOBAJIM B BaKyyMe C TMOJYYEHHEM HE COBCEM OeJIoro CTEeKJIOBHIHOTO TBEPAOTO
Bemectsa: 1,63 T (Bexon 81,0%). XKX/MC m/z = 721,6 (M+H"), Bpems ynepxusanus 2,404
muH (Meron XKX/MC 17). 'H ampP (400 MTI'ny, cmech 1:1 CDCI3; u CD;0D, CDs;OD ¢ukcariusi)
8 5.41-530 (m, 1H), 5.22 (d, J=5.6 I'u, 1H), 4.70 (br. s., 1H), 4.42-4.27 (m, 2H), 3.19-2.97 (m,
8H), 2.78-2.53 (m, 4H), 2.52-2.32 (m, 2H), 2.29-2.10 (m, 4H), 2.04-1.75 (m, 6H), 1.69 (s, 4H),
1.66-1.54 (m, 4H), 1.53 (br. s., 1H), 1.45 (br. s., 4H), 1.40-1.32 (m, 2H), 1.32-1.13 (m, SH), 1.10
(s, 6H), 1.04 (br. s., 1H), 0.99 (br. s., SH), 0.95 (d, /=7.3 I'y, 3H), 0.88 (s, 3H).

Cramus 2. Tlomyuenme 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nearamermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mi)-1-(2-ruapoKCHUI THIT ) IUKJIOTeKC-3-eH- | -kapOoKkcHuaTa Kajus
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B xpyrinomonHnoit konbe Ha 250 wmui, ocHameHHOH aediermaropoM, oObemuHsM 8-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IHOKCUAOTHOMOPQOIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearameTm-1-(rpon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-uknonenral a|xpusen-
9-m)-2-okcacnupo[4.5]neu-7-en-1-ou (1,61 1, 2,23 mmonb) ¢ kapOoHatom kamust (1,54 1, 11,2
mmodb) B cmecn MeOH (20 mu) u THF (20 mn). Ilonydennyro cmech Harpesanu no 70°C B
MacisiHOH OaHe B TedeHue 2,5 4. PacTBOpuTENb yasuid B BaKyyMe 10 TBEPIOTO KOPUYHEBOTO
OCTaTKa, KOTOPBIH MEPEHOCWIH Ha CJEOYIOIIYI CTanuio 0Oe3 IOMOJHUTETbHOW OO0paldOoTKH.
XKX/MC m/z =739,5 (M+H"), Bpems ynepsxupanus 1,852 mun (Meron XXX/MC 18).

Cramgus 3. Ionmyuenue msomnpormi-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
((2-(1,1-arokcunOTHOMOP(OIMHO )3 TUIT)aMHUHO)-5a,5b,8,8, 1 1a-nenramerun-1-(nporn- 1-en-2-mn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpuszen-

9-m)-1-(2-ruapoKCUAI THIT ) IUKJIOTeKC-3-eH- | -kapOokcuara

B kpyriomonHo# kombe nHa 250 M, ocHameHHOH naediermMatopoM, OOBEAMHSIH
HEOUHIIEHHYIO PEaKLMOHHYIO CMeECh co Cragun 2, COZlepIKALYIO 4-
((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)-1-(2-rugpoKCUI THI ) IUKIIOTeKC-3-eHKkapOokcunaTr  kamusts (1,73 1, 2,23 wMmonb), ¢
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kapOonarom kamus (1,543 r, 11,17 mmonb) B cMecu aneronurpuna (20 mu) u DMF (20 mn). B
cMech polaBmsun  2-iognpomnan (4,46 wmu, 44,7 wmmonb). ITlonydeHHYH —CyCHeH3UIO
nepemermnBanu npu 80°C B TeueHue 2,5 4. CMech KOHLUEHTPUPOBAIU B BaKyyMe J0 OCTaTKa.
Jobasmsmu stunanerat (120 mun) u Boxy (100 mit), U cMech BCTPSAXHMBAIH, U (a3bl pasaesisiin.
Opranmnueckyro a3y mpoMbiBanu ABakAbl BoAod (2 x 50 mu) u 3arem pacconom (20 mu).
CBeTno-KeNnTyro OpraHuydeckyr ¢asy Ccymuid Haj Oe3BOOHBIM  Cyib(paToM MarHws,
(UIbTPOBAIM M KOHLIEHTPUPOBAJN B BaKyyMe J0 OCTaTKa. JTO BemecTBo HaHocmiu B DCM Ha
cumkareneBblii kapTpumk Isco 120 r, xoropwlii Obul mpenBapuTesbHO ypaBHOBemeH DCM.
Ocymectsisinu smoupoBanue ¢ rpagueHToM ot 100% DCM no cmecu 19:1 DCM:MeOH 3a 6
KOJIOHOYHBIX 00beMOB, BblAepkKy npu 19:1 DCM:MeOH 3a 8 KONIOHOYHBIX OOBEMOB.
OO0bennHeHHbBIE TPONYKTOBBIE (PPAKIMH KOHLIEHTPUPOBAJIH B BaKyyMe N0 OekeBOi meHbl: 1,55 r
(BbIxon 89% 3a 2 crammn). XKX/MC m/z = 781,5 (M+H"), Bpems ynepxusanus 2,873 MuH
(Meron XXX/MC 19). 'H SIMP (400 MI't, XJIOPO®OPM-d) & 5.34 (br. s., 1H), 5.18 (d, J=5.6
I'm, 1H), 5.04 (dt, /=12.4, 6.1 ', 1H), 4.73 (s, 1H), 4.61 (s, 1H), 3.73 (d, /=4.9 I'y, 1H), 3.16-
297 (m, 7TH), 2.75-2.54 (m, 4H), 2.54-2.42 (m, 1H), 2.28-2.16 (m, 1H), 2.13 (dd, J=12.1, 6.5 I'L,
1H), 2.07-1.91 (m, 4H), 1.89-1.75 (m, 4H), 1.71 (s, 3H), 1.70-1.62 (m, 2H), 1.62-1.49 (m, SH),
1.49-1.39 (m, 4H), 1.39-1.29 (m, 3H), 1.29-1.22 (m, 7H), 1.22-1.11 (m, 2H), 1.08 (s, 6H), 1.01-
0.95 (m, 6H), 0.94-0.90 (m, 3H), 0.88 (s, 3H).

Cragus 4. Ilonyuenune msomnporui-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
((2-(1,1-guokcunoruomopdonnHO)3THIT)aMUHO)-52,5b, 8,8, 1 1a-nenramernn-1-(mpon- 1 -eH-2-w)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-

9-m)-1-(2-((MeTuICY Ib(OHUIT )OKCH )3 THIT )LIUKJIOTeKC-3-eH- | -kapOokcunaTa

MsO
Mzomporun-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-3a-((2-(1,1-

IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramermn-1-(pon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-un)-1-(2-rugpokcusTrin)uukiorekc-3-enkapookcunar (0.800 r,1.02 mMmonb) pacTBOpsAIN B

cmecu TpudTmiamuHa (5 mun) 1 DCM (5 mi). DTy npo3padHylo CMeCh OXJIAXIAIU B JIEIASHON
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OaHe, U B Hee MEUIEHHO N00aBIsUIM pacTBOp MeTaHcysbpoHoBoro anruapuzaa (0,446 r, 2,56
mmosib) B DCM (3 mun). beciseTHblil pacTBOp CTAHOBMIICS CBETJIO-KENTHIM, NEPEXOAsl B TEMHO-
OpaH’)KEBBII M B KOHLIE B KOPHUYHEBBIH 1O Mepe NpoTekaHus peakiuu. KopudyHeByro cmech
nepememnBany npu 0°C B TedeHne 4 4 1 3aTeM KOHLEHTPUPOBAIN B BaKyyMe IO OCTaTKa Oe3
HarpeBanusi. Heoummennsiii ocratok paszbasmsuin EtOAc (100 mu) m mpomeBanu 5%-HbIM
BonHbIM pactBopoM NaHCOs (2 x 20 mu), Bomoit (20 mi) u paccosniom (20 mit). OpraHu4ecKyro
dasy cymwim Han Oe3BOAHBIM CyJab(haTOM MarHusi, (UIBTPOBAIM KM KOHIIEHTPUPOBAIH B
BaKyyMe C MOJIyY€HHEM KPaCHOBATO-KOPUYHEBOH NeHbl. HeounineHHoe BelmecTBO HAHOCHIIU B
MUHUMAJLHOM KkojudectBe DCM Ha cuukaresieBbii kapTpumk Isco 80 r, KOTOpBIA ObLT
NpEABApUTEIPHO YpaBHOBEIIEH TekcaHamu. OCYIIEeCTBISUIM 3JFOMPOBAHHE C TPATUEHTOM OT
100% rekcaHOB 1O cMecH 3:2 reKCaHbI:alleTOH 3a 3 KOJIOHOYHBIX O0BEeMa, BBIAEPKKY Tpu 3:2
reKcaHbl.aleToH 3a 10 komoHouHbIX 00BeMOB. LleneBrle MpoaykToBBIe Ppakuuy OOBEAUHSIN U
KOHLIEHTPUPOBAJINA B BaKyyMe C MOJy4YEeHHEM KeNToU meHsl: 667 mr (Bexoxn 76,0%). XXX/MC
m/z = 859,6 (M+H"), Bpems yaepxusanus 3,160 mun (Mertox XKX/MC 19). 'H SAMP (400 MI ',
XJIOPO®OPM-d) & 5.33 (br. s., 1H), 5.18 (d, /=5.4 'y, 1H), 5.04 (dt, /=12.2, 6.3 I'y, 1H), 4.75
(br. s, 1H), 4.63 (br. s., 1H), 4.29 (t, J/=7.0 I', 1H), 3.72 (t, J=6.5 ', 1H), 3.25 (s, 1H), 3.16 (s,
1H), 3.08 (br. s., 6H), 3.01 (s, 2H), 2.83 (s, 1H), 2.77-2.54 (m, 4H), 2.49 (br. s,, 1H), 2.30-2.09
(m, 3H), 2.09-1.95 (m, 4H), 1.95-1.76 (m, 4H), 1.72 (br. s., 3H), 1.66 (dd, /=143, 7.2 T'y, 3H),
1.61-1.50 (m, SH), 1.50-1.38 (m, SH), 1.33 (t, J/=13.1 'y, 3H), 1.29-1.21 (m, 7H), 1.18-1.03 (m,
6H), 1.00 (br. s., 3H), 0.97 (d, J/=7.3 I'y, 3H), 0.93 (d, J/=5.4 I'y, 3H), 0.88 (s, 3H).

Cranus 5. Ionyuenue mszonpornmi-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-
((2-(1,1-nrokcunoTHOMOP( OIMHO )3 THIT)aMHHO)-52,5b, 8,8, 1 1a-nenramerun-1-(nporn- 1 -eH-2-m)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpuseH-

9-m)-1-(2-(mupuaAHH-2-UIOKCH )3THIT )IUKJIOTeKC-3-eH- | -kapOokcuara

B Bumane nHa 1 pgpaxmy (~3,9 1) c 3akpyumBaromeiics kpoimkoii u3 PTFE
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(monurerpadropaTiiieH) obobenuHsm nmupuauH-2-o1 (0,0190 r, 0,204 MMonb) U u3onMponUI-4-
((IR,3a8S,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IMOKCHUAOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramerun-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okragexaruapo- 1 H-ijuknonenralaxpuseH-
9-m)-1-(2-((MeTunCyIb(OHUI JOKCH )ITHIT )LIMKJIOTeKC-3-eHkapOokcmnar  (0,0250 1,  0,0290
mMmoJib) B 6e3BogaoM DMF (0,5 mn). B aty cmech nobasnsiim NaHMDS, 1,0M pactsop B8 THF
(0,175 mu, 0,175 mmoub) mipu niepemMemBaHuy. [10Jy4eHHYI0 CBETIIO-KENTYI0 CMECh HarpeBasiu
1o 50°C u mepeMemiuBajd B TeueHHE 3 CYTOK. HEeOuMIneHHYK CMeCh OYHINAIA OOpaIleHHO-
¢azopoii mpenapatusHoii BDXKX (Merox npenapatueHoi BIXKX 6). B pesynbrate ObLIO
BbIziesieHo 1enieBoe BemecTBo (0,00940 r, Bexon 29,7%) B BuAe 0Oenoro TBEpIAOro BELIECTBA,
npexcrassomero coboit TFA-coms. XKX/MC m/z = 858,6 (M+H"), Bpemst yaepsxusanus 1,627
muH (Meton XKX/MC 16).

Cramus 6. B Bmane Ha 1 mpaxmy (~3,9 1) ¢ 3akpyumBaromeiics kpoimkoii u3 PTFE
00beUHATN mzonpornmi-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a~((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-m1)-1-(2-(mupuauH-2-UITOKCH )3 THIT ) IUKIIOTeKC-3-eakapOokcunar, TFA-comp (0,00940 1, 8,65
MKMOJb) ¢ 1,0M BogHbIM pactBOopoM ruapokcuna jaurus (0,087 mu, 0,087 MMonb) U CMECHIO
THF (0,3 mu) u MeOH (0,3 mn). ITonyuennyro cmech nepemernnsainu npu 75°C B TedueHue 48 u.
Heounmennyro cmech ounmanu oOpameHHo-¢a3oBoii mnpenapatuBHoii BOXX (Meron
npenapatusHoit BOXKX 6). @paxuuro, copeprallyro LieJeBoe BELIeCTBO, KOHIIEHTPUPOBAJIU B
BaKyyMe C IMOJIyYeHHEeM YKa3aHHOTO B 3arOJIOBKE COCIUHEHHUs B BUAE O€JOoro CTEKJIOBUIHOIO
tBepaoro semectsa (0,0035 r, Berxon 33%). XKKX/MC m/z = 816,5 (M+H"), BpeMs yaepKuBaHus
2,182 mun (Merox XX/MC 17). '"H SIMP (400 MTI'w, cmecs 1:1 CDCl; u CD;0OD, CD;0D
¢dukcamms) 6 8.07 (d, J=5.1 I'u, 1H), 7.65-7.59 (m, 1H), 6.90 (t, J/=6.1 I'u, 1H), 6.74 (d, J=8.3
I'm, 1H), 5.33 (br. s, 1H), 5.18 (d, J=5.6 'y, 1H), 4.80 (s, 1H), 4.72 (s, 1H), 4.34 (t, J=6.6 I'L,
2H), 3.24 (br. s, 3H), 3.21-3.13 (m, 3H), 3.12-2.96 (m, 4H), 2.84-2.72 (m, 1H), 2.60 (d, J=15.4
I'n, 1H), 2.26-1.96 (m, 10H), 1.87-1.70 (m, 6H), 1.69-1.59 (m, 3H), 1.57 (br. s., 2H), 1.53-1.43
(m, SH), 1.40 (br. s., 1H), 1.39-1.22 (m, 2H), 1.15 (s, 3H), 1.11 (br. s, 1H), 1.08 (s, 3H), 1.04-
0.99 (m, 1H), 0.97 (br. s., 3H), 0.93 (s, 3H), 0.90 (s, 3H).

ITpumep A21. ITonyuenne 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)-1-(2-((5-MeTUnU30THA301-3 -1 ) OKCH )3T )IIUKJIOTeKC-3-eH- 1 -kapOOHOBOM KUCIIOTBI
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VYkazaHHOE B 3aroJIOBKE COEIMHEHHE ObLIO MOJIYYEHO MO METOIUKE, UCIOJIb30BAHHON B
NIOJIy4eHU N 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearameTm-1-(iporn- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-m1)-1-(2-(MupUaUH-2-UITOKCH )3 THIT ) IUKJIOT€KC-3-eH- | -kapOOHOBOI KHUCJIOTBI, 3a
UCKJIFOYEHHEM TOTO, 4TO S-MeTUIN30THa30j1-3-01 (0,023 r, 0,204 MMOJIb) UCIIOIB30BAIA BMECTO
nupuanH-2-oma Ha Cragum 5. B pesynbrate ObUIO MONYyYEHO YKa3aHHOE B 3aroJIOBKE
COeMHEHUE B BHUIE OENoro CTekJoBUAHOro TBepaoro semectsa (0,0027 r, cyMMapHBIH BBIXOA
3a Ctanuu S u 6 8,3%). XKX/MC m/z = 836,5 (M+H"), spems ynepsxusanus 2,394 mun (Merton
XX/MC 17). 'H SIMP (400 MI'ni, emech 1:1 CDCl3 u CD30D, CD;0D ¢ukcarms) & 5.32 (br. s.,
1H), 5.18 (d, J/=5.4 'y, 1H), 4.80 (s, 1H), 4.73 (s, 1H), 4.36 (t, J=6.6 ', 2H), 3.75 (t, J=6.0 I'yy,
2H), 3.27-3.12 (m, 8H), 3.12-2.94 (m, 5H), 2.78 (td, J=10.8, 4.4 T'u, 1H), 2.58 (d, J=16.1 I'yy,
1H), 2.25-1.95 (m, 11H), 1.92-1.70 (m, 8H), 1.70-1.59 (m, 3H), 1.59-1.39 (m, 9H), 1.39-1.24
(m, 3H), 1.22 (s, 1H), 1.18-1.04 (m, 7H), 0.97 (d, J=2.7 I'y, 3H), 0.92 (br. s., 3H), 0.90 (s, 3H).

ITpumep A22. [Tonyuenue 1-(2-((3-umaHOMUPUAMH-2-UIT)OKCH )3 THIT )-4 -
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-

IHOKCHUIOTHOMOPQOJIIHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramerm-1-(ipon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-uknonenral a|xpusen-

9-mn)uKIIoreKc-3-eH- 1 -kapOOHOBOM KHCIOTHI
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Cramus 1. Tlomyuenme 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramermn-1-(pon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mi)-1-(2-ruapOKCHUI THIT) IUKJIOTeKC-3-eH- | -kapOoKcHuaTa Kajus

B kpyrnononHoit kojbe Ha S50 M, OcHaleHHOW aedierMatopoM, OOBEIUHSIH 8-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOPQOJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearameTmn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-uknonenral a|xpusen-
9-m)-2-okcacnupo[4.5]nen-7-en-1-ou (0,700 r, 0,971 mmonb) ¢ kapbonatom kanus (1,34 1, 9,71
mMmoib) B cmecu MeOH (10 mm) w THF (15 wmu). IlonmydeHHyro cMmech HarpeBaidl 0
oOpazoBanust ¢uermbl B MacissHod Oane mpu 85°C B Teuenme 24 1. Cmech OCTaBISLIH
OXJIAXKZAThCsl O K.T., 3areM paobOasmsimm DCM, u monydeHHyK cMech (QHIBTpOBATU AJIs

yaaneHus Oenoro TBEpAOro BelecTsa. PacTBopurens yaassin B BaKyyMe, U OCTaTOK CYLIMIIH B
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BaKyyMHOH meun rpu 5S0°C B TedeHHe HOUU C MOJYyYEHHEM LIEJIEBOrO BEIECTBA B BHIE OEoro
nopomka (0,940 r, Bexon 125%). OmpeneneHne macc MOKa3ajo, YTO 3TO BEINECTBO HUMENO
yucToTy npubnusutenpbHo 80%, ocranbHOE B BUAE M30bITKA KaJWEBOM CONU. DTO BELIECTBO
HaINpsIMyIO HCIIOJIb30BAJIM Ha CleAyouei craauu 0e3 nononHuTenbHol ounctku. KX/MC m/z
=739,5 (M+H"), Bpems ynepsxusanus 1,852 mun (Merox XKX/MC 17).

Cramusa 2. K HeounimeHHOMY TNOpoOmKOBOMY mnpoaykry co Cramum 1, comepskaiemy
npubmmsutensio  80% wmacc.  4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOPQOJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramerm-1-(ipon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-ijuknonenral aJxpusen-

9-m)-1-(2-ruapoKCUAI THI ) UUKIIOTeKC-3-eHKkapOokcmnaTa  kamust (0,025 1, 0,026 mmonb),

nobasnsimn 2-propaukoruHonuTpun (0,016 r, 0,129 mmons), 6essomnusiii DMF (0,4 mn) u
6e3Bonubiit THF (0,3 mit) ¢ monydeHueM cjierka MyTHOM jkenToi cMecu. B a1y cmech modapmsim
1,0M pactBop mpem-6ytokcun xanust B8 THF (0,103 mu, 0,103 mmons). CMmech nepemMenmmBaii
npyu KT. B TeueHHe 2 9 HW 3aTeM J00aB/SUIM  JOMOJHHUTENBHOE KOJUYECTBO O-
¢roprukommHoHuTpUaa (0,032 r, 0,258 mmone) u 1,0M pacTBOpa mpem-OyTOKCHIA Kajlusl B
THF (0,206 mi, 0,206 mmoue) u etue DMF (0,2 mi), 1 3Ty cMech epeMeLInBalli B TEUEHHE eI1e
1 4. HeounmmeHHyro cMmech oudinain obpaiieHHO-pa30Boil npenapatuHoii BOXX (Meton
npenapatuBHoi BOXKX 7). VkazaHHoe B 3arojioBke COe€qUHEHHE ObUIO TOJYy4YEeHO B BHIE
ceryo-kenroro nopouika (0,0086 r, Berxon 25%) B popme TFA-comu. XKX/MC m/z = 841,6
(M+H"), Bpems ynepsxusanus 2,289 mun (Meron XXX/MC 17). 'H SIMP (400 MI'n, cmecs 1:1
CDCl; u CD;0D, CD;0D ¢ukcanus) 6 8.34 (dd, /=42, 1.0 I'u, 1H), 7.94 (dd, J=8.1, 1.7 I'y,
1H), 7.03 (dd, J=7.1, 5.1 'y, 1H), 5.40-5.28 (m, 1H), 5.17 (d, J=4.6 T'y, 1H), 4.80 (br. s., 1H),
471 (br. s., 1H), 4.39-4.31 (m, 1H), 3.28-3.12 (m, 7H), 3.09 (br. s., 2H), 3.01 (br. s., 2H), 2.82
(br. s, 1H), 2.61 (d, J/=17.4 I'y, 1H), 2.25-1.96 (m, 10H), 1.86 (d, /=10.5 'y, 1H), 1.78-1.68 (m,
5H), 1.67-1.53 (m, SH), 1.53-1.38 (m, 6H), 1.38-1.24 (m, 3H), 1.19-1.03 (m, 8H), 1.03-0.82 (m,
SH).

ITpumep A23. ITony4enue 2-(2-(1-xapbokcu-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-WIT)IIUKIIOT€KC-3 -eH- | -UIT)3TOKCH )H30HUKOTHHOBOH KHUCJIOTHI
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Cramus 1. Tlomyuenme 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpuszen-

9-mi)-1-(2-rugpoKCHUI THIT ) IUKJIOTeKC-3-eH- 1 -kapOokcuaTa Kajus

B kpyrnonmonHoi kojbe Ha S50 M, OcHaleHHOW aederMatopoM, OOBeIUHSITH 8-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(pon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-m)-2-okcacnupo[4.5|nen-7-en-1-ou (0,700 r, 0,971 mmonb) ¢ kapbonatom kanus (1,34 1, 9,71
mmoib) B cmecu MeOH (10 mm) m THF (15 ™). IlonmydeHHyro cMmech HarpeBaidl 0
oOpazoBanust ¢uermbl B MaciussHod Oane mpu 85°C B Teuenme 24 u. Cmech OCTaBISIH

OXJIAKAATbCS 10 K.T., 3areM noOasmsuiu DCM, u mnomydeHHyH cMech (puibTpoBaiu uis
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ynajeHus: Oenoro TBepAOro BemecTsa. PacTBopurens yaansin B BAKyyMe, U OCTATOK CYLIMIIH B
BaKyyMHOM Tepmoctare npu S0°C B TeueHHe HOUHM C MOJyuYeHHEM LIeJIEBOro BEIECTBa B BHIE
6enoro mopomka (0,940 r, Bbxonm 125%). 0,9155 r sToro BemecTBa PpacTBOPsUIM IIpPU
nepemermBaHu B 10 M cmecu 9:1 DCM:MeOH, u 3Ty cycneH3uro (Coau He pacTBOPSUINCH)
HAHOCWJIM Ha HEBBICOKHUI cioit 40 mu cunmkarens B BOpoHke broxHepa u3 CTeKISIHHOW (pHUTTHI
Ha 60 mu. Bemectso amouposanu 400 mia cmecu 9:1 DCM:MeOH. Bonbias yacTe OpaHkeBOit
OKpPAaCKH, CBSI3AHHOW C COIEpIKalIelcss B MPOAYKTE MPHUMEChIO, OCTaBajach TO3aqd Ha
cuukarene. llocie KOHIEHTPUPOBAHUS B BaKyyMe TNOJYYHJIM pO30BaTO-0ejoe TBeproe
BEIECTBO, KOTOPOE BBIIEPKUBAIN B BAKYYMHOM TepMocTtate npu 45°C B TeUeHHE HECKOJIbKHX
yacoB. LleneBoe BemecTBo ObUTIO TONy4YeHO B Buae Oenoro nmopoinka (0,5082 r, Bexon 69,4%).
XX/MC m/z = 739,6 (M+H"), Bpems ynepsxusanus 1,978 mun (Meron XXX/MC 21).

Cragust 2. K OYMLIEHHOMY MPOAYKTY Cranun 1, 4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-
9-mn)-1-(2-ruapoKCUI THIT ) IUKIIOTeKe-3-eHKkapOokcunaty  kamuss (0,025 1, 0,032 mmodb),
no0aBysUU 2-XJIOPU30HUKOTUHOBYIO KUCOTy (0,025 1, 0,161 mmonb), 3arem Ge3Bomnbiii DMF
(0,35 mi). B a1y cmech nobasmsinu 1,0M pacrBop mpem-Oyrokeun kamust B THF (0,322 wmu,
0,322 wmmonb). Ilocne nobaBieHHs OCHOBaHHS CMECh CTAHOBMJIACH CJIETKa JKEJITOBATON U
3aMyTHEHHOH CYyCHEHIUPOBAaHHBIM TBEPAbIM BelecTBoM. CMech MNepeMeluBaid NpU K.T. B
TeueHne 70 4. PeakIMOHHYIO0 cMech racuiin 1o0aBjIeHueM 3 Kareib YKCYCHOM KHCIIOTBL 3aTeM
nobasnsm 0,5 mn MeOH, u cmech punbrpoBanu. HeounineHHyro cMech ounInany oOparieHHo-
¢azopoii npenaparuBHoit BOXX npu onHOkpaTHOM MHXKekTHpoBaHuu (Meton mpenapaTHBHON
BDXX 8). Ionayuminn yka3aHHOE B 3aroJIOBKE COSAMHEHUE B BHJE O€JI0ro TBEPIOro BELIeCTBA
(0,0069 r, BEIXON 18%), TFA-comb. XKX/MC m/z = 860,6 (M+H"), Bpems ynepxupanus 1,559
muH (Meton XKX/MC 20).

ITpumep A24. ITonyuenue 1-(2-((4-umaHOMUPUANH-2-WIT)OKCH )3 THIT )-4 -
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-min)uKIIoreKc-3-eH- 1 -kapOOHOBOM KUCIOTHI



NC

Vka3zaHHOE B 3aroJIOBKE COCOMHEHHE ObUIO MOJYYEHO B COOTBETCTBHHM C METOIUKOM,

onucaHHOU st monyueHus 2-(2-(1-kapookcu-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-
3a-((2-(1,1-mnokcunoTHOMOP(OIMHO )3 THIT)aMUHO)-5a,5b, 8,8, 1 1 a-nenrameTn-1-(mporn- 1-en-2-
wn)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexkaruapo-1H-
LIUKJIONEHTA[ a|XpU3eH-9- 1T ) IUKIIOTeKC-3-€H- | -FJT)3TOKCH ) U30HMKOTHHOBOM KHUCJIOTBI, 3a
UCKJIFOYEHHEM TOTO, YTO B IaHHOM ciy4ae 2-¢propusonukoruHoHUTpII (0,020 1, 0,161 Mmomnb)
UCTIONIb30BAIM  BMECTO  2-XJIOPU3OHUKOTHHOBOW KHCJIOTBI, @ TaKke B JAaHHOM Cly4ae
ucrionb3oBanu Menbine 1,0M pactBopa mpem-Oytokcuna kamus B THF (0,129 mn, 0,129
MMOJIb). YKa3aHHO€ B 3aroJIOBKE COEJUHEHHE ObUIO BBIZEJIEHO B BHJAE CIIETKA SKEJITOBATOIO
tBepmoro Bemectsa (0,0133 r, Bexox 36,0%), TFA-comb. JKX/MC m/z = 841,6 (M+H"), Bpems
ynepxxuanus 1,689 mun (Meron XXX/MC 20). 'H amPp (400 MTI'1, cmecs 1:1 CDCl5 u CD;0D,
CD;0OD ¢uxkcanus) 6 8.28 (d, /=5.4T'u, 1H), 7.11 (dd, J=5.1, 1.2 T'u, 1H), 7.00 (s, 1H), 5.33 (br.
s., 1H), 5.17 (d, J=4.4 'y, 1H), 4.79 (s, 1H), 4.71 (s, 1H), 4.47-4.39 (m, 2H), 3.28-3.04 (m, 9H),
3.04-2.96 (m, 2H), 2.86-2.74 (m, 1H), 2.59 (d, /=16.4 'y, 1H), 2.24-1.95 (m, 11H), 1.89-1.74
(m, 3H), 1.73 (s, 4H), 1.68-1.42 (m, 10H), 1.42-1.29 (m, 3H), 1.15 (s, 3H), 1.11 (br. s., 2H), 1.08
(s, 4H), 0.96 (d, J/=2.4 'y, 3H), 0.92 (d, /=2.9 'y, 3H), 0.90 (s, 3H).

ITpumep A25. INonyuenne 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamerm-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-m)-1-(2-(MIpUMHUINH-2-HIIOKCH )3T ) IUKJIOT €KC-3 -eH- 1 -kapOOHOBOH KUCIIOTHI



Vka3zaHHOE B 3aroJIOBKE COCOMHEHHE ObUIO MOJYYEHO B COOTBETCTBHHM C METOIUKOM,

onucaHHOU st monyueHus 2-(2-(1-kapookcu-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-
3a-((2-(1,1-mnokcunoTHOMOP(]OIMHO )3 THIT)aMHUHO)-5a,5b, 8,8, 1 1 a-nenrameTn-1-(mporn- 1-en-2-
wn)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexkaruapo-1H-
LIUKJIONEHTA[ a|XpU3eH-9- 1T ) IUKIIOTeKC-3-€H- | -FJT)3TOKCH )U30HMKOTHHOBOH KHUCJIOTBI, 3a
UCKJIFOYEHHEM TOr0, 4YTO B JaHHOM ciydae 2-Opomnupumuans (0,026 r, 0,161 mmoinb)
UCTIONIb30BAIM BMECTO 2-XJIOPU30HHUKOTHHOBOH KHCJIOTBI, M B JAaHHOM CJIy4ae HCIOJIb30BAIH
menblie 1,0 M pactBopa mpem-6ytokcuna kanus 8 THF (0,129 mn, 0,129 mmons). Yka3zaHHOE B
3arojIoBKe COeANHEHHe ObUIO BBIAENEHO B BHUie Oenoro TBepmoro Bemectsa (0,0056 r, BbIXOA
14,2%), TFA-conb. XKX/MC m/z = 817,6 (M+H"), Bpems ynepxusanus 1,547 mun (Meton
XX/MC 20). 'H SAMP (400 MI'y, cmech 1:1 CDCl; u CD;0D, CD;OD ¢ukcauust) & 8.50 (d,
J=4.9 T, 1H), 7.02 (t, J/=4.8 I'y, 1H), 5.35 (dd, J=14.7, 2.9 'y, 1H), 5.25-5.14 (m, 1H), 4.80 (s,
1H), 4.72 (s, 1H), 4.50-4.44 (m, 1H), 4.38-4.31 (m, 1H), 3.27-2.98 (m, 10H), 2.84-2.75 (m, 1H),
2.64-2.58 (m, 1H), 2.25-1.96 (m, 10H), 1.89-1.75 (m, 3H), 1.73 (s, 3H), 1.69-1.53 (m, SH), 1.53-
1.25 (m, 8H), 1.15 (d, /=2.9 ', 3H), 1.11 (br. s., 2H), 1.08 (s, 3H), 1.03-0.84 (m, SH).

IMpumep A26. ITonyuenne 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOPQOJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearameTm-1-(pon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-uknonenral a|xpusen-

9-m)-1-(2-((4-MeTUIIUPUMHUANH-2 - U )OKCH )3 THIT )LIUKJIOTeKC-3-€H- | -kapOOHOBON KUCIIOTHI



Vka3zaHHOE B 3aroJIOBKE COCOMHEHHE ObUIO MOJYYEHO B COOTBETCTBHHM C METOIUKOM,

onucaHHOU st monyueHus 2-(2-(1-kapookcu-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-
3a-((2-(1,1-nnokcuoTHOMOP(]OIMHO )3 THIT)aMUHO)-5a,5b, 8,8, 1 1 a-nenrameT-1-(porn- 1-enH-2-
wn)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexkaruapo-1H-
LIUKJIONEHTA[ a|XpU3eH-9- 1T ) IUKIIOTeKC-3-€H- | -FJT)3TOKCH ) U30HMKOTHHOBOH KHUCJIOTBI, 3a
UCKJIFOYEHHEM TOTO, YTO B IAHHOM ciiydae 2-xyop-4-metuiamupumunud (0,021 r, 0,161 mmonb)
UCTIONIb30BAIM BMECTO 2-XJIOPU3OHHUKOTHHOBOH KHCJIOTBI, M B JaHHOM CJIy4ae HCIOJIb30BAJIH
menblie 1,0 M pactBopa mpem-6ytokcuna kanus 8 THF (0,129 mn, 0,129 mmons). Yka3zaHHOE B
3arojIoBKe COeMHEeHHe ObUIO BBIAENEHO B BHUie Oenoro TBepporo Bemectsa (0,0056 r, BbIxox
14,2%), TFA-conmb. XKX/MC m/z = 831,7 (M+H"), Bpems ynepxusanus 1,550 mun (Meton
XKX/MC 20). 'H SIMP (400 MI'y, cmech 1:1 CDCl; u CDs0D, CD;OD ¢ukcauust) & 8.21 (d,
J=6.1 Ty, 1H), 6.52 (d, /=5.9 I'u, 1H), 5.40-5.34 (m, 1H), 5.23 (d, J=4.6 'y, 1H), 4.79 (s, 1H),
471 (s, 1H), 4.41-4.27 (m, 2H), 3.30-3.05 (m, 10H), 3.01 (d, J=3.4 I'u, 2H), 2.81 (td, J/=11.2,4.9
I'n, 1H), 2.49-2.33 (m, 2H), 2.27-1.98 (m, 10H), 1.93-1.81 (m, 2H), 1.81-1.74 (m, 2H), 1.72 (s,
4H), 1.69-1.40 (m, 12H), 1.38-1.34 (m, 1H), 1.21-1.03 (m, 9H), 1.02-0.86 (m, 8H).

ITpumep A27. Ionyuenne 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(pon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mi)-1-(2-((4-MEeTOKCHITUPUMUINH-2-1JT)OKCH )3 THJIT ) IUKJIOTEKC-3-€H- | -kapOOHOBOH KUCIIOTHI



—0

Vka3zaHHOE B 3aroJIOBKE COCOMHEHHE ObUIO MOJYYEHO B COOTBETCTBHHM C METOIUKOM,

onucaHHOU st monyueHus 2-(2-(1-kapookcu-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-
3a-((2-(1,1-mnokcunoTHOMOP(OIMHO )3 THIT)aMUHO)-5a,5b, 8,8, 1 1 a-nenrameTn-1-(mporn- 1-en-2-
wn)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexkaruapo-1H-
LIUKJIONEHTA[ a|XpU3eH-9- 1T ) IUKIIOTeKC-3-€H- | -FJT)3TOKCH ) U30HMKOTHHOBOM KHUCJIOTBI, 3a
UCKJIFOYEHHEM TOTO, YTO B JAaHHOM ciy4ae 2-xyop-4-meroxcunmpumunuda (0,023 r, 0,161
MMOJIb) HCIOJB30BAJH BMECTO 2-XJIOPU3OHHMKOTHHOBOH KHCIIOTBL, W B JaHHOM Clydae
ucnionb3oBanu MeHbime 1,0 M pactBopa mpem-Oytokcuga xamust 8 THF (0,129 mn, 0,129
MMOJIb). YKa3aHHOE B 3aroJIOBKE COEIMHEHHE ObIJIO BBIJENEHO B BHJIE O€NOro TBEPHOro
semectBa (0,0116 r, Bexom 28,8%), TFA-comb. XXX/MC m/z = 8477 (M+H'), Bpems
ynepxkuanus 1,525 mun (Meron XKX/MC 20). 'H amPp (400 MTI'1, cmecs 1:1 CDCl5 u CD;0D,
CD;0OD ¢ukcanus) 6 7.28 (d, /=7.6 T'u, 1H), 5.62 (d, J/=7.6 'y, 1H), 5.40-5.33 (m, 1H), 5.23 (d,
J=49 T'u, 1H), 4.79 (s, 1H), 4.71 (s, 1H), 4.41-4.29 (m, 2H), 3.27-2.97 (m, 12H), 2.81 (td,
J=112, 49 I'y, 1H), 2.43-2.33 (m, 1H), 2.28-1.98 (m, 10H), 1.92-1.81 (m, 2H), 1.80-1.73 (m,
2H), 1.73 (s, 3H), 1.70-1.40 (m, 12H), 1.38-1.34 (m, 1H), 1.16 (s, 3H), 1.15-1.09 (m, 2H), 1.08
(s, 3H), 1.00 (d, J/=3.2T'u, 3H), 0.96 (d, /=7.6 'y, 3H), 0.91 (s, 3H).

ITpumep A28. ITonyuenne 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OJIMHO )3 THII)aMHHO)-5a,5b,8,8, 1 1 a-nearameTmn-1-(pon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)-1-(2-((3-MeTUNIUpUINH-2-1IT ) OKCH )3THIT )IIUKJIOTEKC-3 -€H- | -kapOOHOBOM KHCIIOTEI



Vka3zaHHOE B 3aroJIOBKE COCOMHEHHE ObUIO MOJYYEHO B COOTBETCTBHHM C METOIUKOM,

onucaHHOM st mony4deHus 2-(2-(1-xkapOokcn-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-
3a-((2-(1,1-mnokcunoTHOMOP(]OIMHO )3 THIT)aMHUHO)-5a,5b, 8,8, 1 1 a-nenrameTn-1-(mporn- 1-en-2-
wn)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexkaruapo-1H-
LIUKJIONEHTA[ a|XpU3eH-9- 1T ) IUKIIOTeKC-3-€H- | -FJT)3TOKCH )U30HMKOTHHOBOH KHUCJIOTBI, 3a
UCKJIFOYEHHEM TOrO, YTO B JaHHOM ciy4ae 2-¢rop-3-mernnmupuaud (0,018 r, 0,161 mmonn)
UCTIONIb30BAIM BMECTO 2-XJIOPU30HHUKOTHHOBOH KHCJIOTBI, M B JAaHHOM CJIy4ae HCIOJIb30BAIH
menblie 1,0 M pactBopa mpem-6ytokcuna kanus 8 THF (0,129 mn, 0,129 mmons). Yka3zaHHOE B
3arojIoBKe COeAMHEHHe ObUIO BBIAENEHO B BHUue Oenoro tBepporo Bemectsa (0,0262 r, BbIXOA
74,7%), TFA-conb. XKX/MC m/z = 830,7 (M+H"), Bpems ynepxusanus 1,707 mun (Metox
XKX/MC 20). "H SAMP (400 MI'n, cmech 1:1 CDCl; 1 CD;0D, CD;0D ¢uxcarst) & 7.89 (dd,
J=5.1, 1.2 T'u, 0.35H), 7.44 (dd, J=7.1, 1.0 I'u, 0.35H), 7.42-7.37 (m, 0.65H), 7.22 (dd, J=6.5,
1.3 T'u, 0.65H), 6.81 (dd, J=7.0, 5.3 I'u, 0.35H), 6.29 (t, /=6.7 I'u, 0.65H), 5.39-5.30 (m, 1H),
5.23 (d, J/=4.9 T'u, 0.65H), 5.18 (d, J=4.6 T'u, 0.35H), 4.79 (s, 1H), 4.71 (s, 1H), 4.41-4.29 (m,
2H), 3.27-2.98 (m, 12H), 2.81 (td, J=11.1, 4.6 T'y, 1H), 2.43-2.33 (m, 1H), 2.30-2.07 (m, 10H),
2.07-1.94 (m, 4H), 1.92-1.73 (m, 4H), 1.72 (s, 3H), 1.69-1.40 (m, 12H), 1.38-1.34 (m, 1H), 1.20-
1.05 (m, 9H), 1.02-0.86 (m, 9H).

ITpumep A29. ITonyuenue 1-(2-((3-xmopnupuANH-2-1IT)OKCH )3 THI )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOP(OINHO )3 THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(pon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uKIIoreKc-3-eH- 1 -kapOOHOBOM KUCIOTHI



Vka3zaHHOE B 3aroJIOBKE COCOMHEHHE ObLIO MOJYYEHO B COOTBETCTBHHM C METOIUKOM,

onucaHHOU st monyueHus 2-(2-(1-kapookcu-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-
3a-((2-(1,1-mnokcunoTHOMOP(]OIMHO )3 THIT)aMHUHO)-5a,5b, 8,8, 1 1 a-nenrameTn-1-(mporn- 1-en-2-
wn)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexkaruapo-1H-
LIUKJIONEHTA[ a|XpU3eH-9- 1T ) IUKIIOTeKC-3-€H- | -FJT)3TOKCH )U30HMKOTHHOBOH KHUCJIOTBI, 3a
UCKJIFOYEHHEM TOTO, YTO B AAHHOM ciiydae 3-xiyop-2-groprmupunus (0,021 r, 0,161 mmonn)
UCTIONIb30BAIM BMECTO 2-XJIOPU30HHUKOTHHOBOH KHCJIOTBI, ¥ B AAHHOM CJIy4ae HCIOJIb30BAU
menblie 1,0 M pactBopa mpem-6ytokcuna kanus 8 THF (0,129 mn, 0,129 mmons). Yka3zaHHOE B
3arojIoBKe COeANHEHHe ObUIO BBIAENEHO B BHUie Oenoro tBepporo Bemectsa (0,0156 r, BeIxOA
42,7%), TFA-comb. JKX/MC m/z = 850,6 (M+H"), Bpems ynepxusanus 1,770 mun (Meton
XXX/MC 20). "H AMP (400 MI'n, cmech 1:1 CDCl; 1 CD;0D, CD;0D ¢uxcarst) & 7.99 (dd,
J=49, 1.7 T'u, 1H), 7.65 (dd, J/=7.7, 1.6 'y, 1H), 6.86 (dd, J=7.6, 49 T'y, 1H), 5.33 (br. s., 1H),
5.17 (d, J=4.6 Tu, 1H), 4.79 (s, 1H), 4.72 (s, 1H), 4.45 (t, J/=6.6 ', 2H), 3.27-2.98 (m, 12H),
2.80 (td, J=11.1, 4.8 I'y, 1H), 2.60 (d, J=15.7 T'y, 1H), 2.25-1.95 (m, 10H), 1.90-1.74 (m, 3H),
1.73 (s, 3H), 1.68-1.42 (m, 10H), 1.40 (br. s., 1H), 1.38-1.29 (m, 2H), 1.29-1.23 (m, 1H), 1.15 (s,
3H), 1.12 (d, J/=5.4T'u, 1H), 1.08 (s, 3H), 0.99-0.84 (m, 9H).

ITpumep A30. ITonyuenne 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOPQOJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(ipon- 1 -en-2-wmn)-

2.3,32,4,5,5a,5b,6,7
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7a,8,11,11a,11b,12,13,13a,13b-okranekaruapo- 1 H-uukaonenraa]xpuseH-
9-m1)-1-(2-((3-(TpUTOPMETIIT ) TUPUIUH-2-HIJT)OKCH )3THJI ) LIUKJIOTeKC-3-eH- | -kKapOOHOBOIA

KHCJIOTHI



Vka3zaHHOE B 3aroJIOBKE COCOMHEHHE ObUIO MOJYYEHO B COOTBETCTBHHM C METOIUKOM,

onucaHHOU st monyueHus 2-(2-(1-kapookcu-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-
3a-((2-(1,1-mnokcunoTHOMOP(]OIMHO )3 THIT)aMHUHO)-5a,5b, 8,8, 1 1 a-nenrameTn-1-(mporn- 1-en-2-
wn)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexkaruapo-1H-
LIUKJIONEHTA[ a|XpU3eH-9- 1T ) IUKIIOTeKC-3-€H- | -FJT)3TOKCH )U30HMKOTHHOBOH KHUCJIOTBI, 3a
UCKJIFOYEHHEM TOTO, UYTO B JAHHOM ciiydae 2-xyop-3-(tpudropmermn)nupuans (0,029 r, 0,161
MMOJIb) HCIOJB30BAJH BMECTO 2-XJIOPU3OHHMKOTMHOBOM KHCIOTBI, W B MJaHHOM Clydae
ucnonb3oBanu MeHbine 1,0 M pactBopa mpem-Oytokcuma kamuss 8 THF (0,129 mn, 0,129
MMOJIb). YKa3aHHOE B 3aroJIOBK€ COeIUHEHHe OBbIJIO BBIAENEHO B BHIE O€NOro TBEPIOro
semectBa (0,0020 r, Bexom 4,9%), TFA-coms. XKX/MC m/z = 884,6 (M+H'), Bpems
ynepxuanust 1,810 mun (Meron XKX/MC 20).

ITpumep A31. ITonyuenue 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCUIOTHOMOPQOJIHHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTmn-1-(pon- 1 -en-2-wmn)-

2.3,32,4,5,5a,5b,6,7

2 TV 23 7o

7a,8,11,11a,11b,12,13,13a,13b-okranekaruapo- 1 H-uukaonenra[a]xpuseH-

9-m)-1-(2-(mpa3uH-2-UIOKCH )3 THIT )LIUKJIOTeKC-3-€H- | -kKapOOHOBOH KHUCJIOTHI

O
N
0

Vka3zaHHOE B 3arojioBKe COENMHEHUE ObLIO MOoJIy4€HO B COOTBETCTBHUU C Me’TO}II/IKOI\/’I,
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onucaHHOM st mosyueHus 2-(2-(1-xkapookcu-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-
3a-((2-(1,1-nuokcunoTHOMOP(OIUHO )T )aMUHO)-5a,5b,8,8,1 1 a-nenrameTn-1-(rpon-1-ex-2-
wn)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexaruapo-1H-
LUKJIONeHTa[ a|XpU3eH-9- 1T )UUKJIOTeKC-3-€H- | -1JT)3TOKCH ) U30HUKOTHHOBOM KHUCJIOTBI, 3a
UCKJIFOYEHHEeM TOro, 4YTO B JaHHOM chyvae 2-xjoprnupasud (0,018 r, 0,161 wmmoinb)
UCTIOJIb30BAJIM BMECTO 2-XJIOPU30HHUKOTHHOBOH KHUCJIOTBI, M B JaHHOM CJIy4ae HCIOJIb30BAIH
menbiie 1,0 M pactBopa mpem-6ytokcuna kanust B THF (0,129 mn, 0,129 mmonb). Yka3zaHHOE B
3arojIoBKe COeMHEHHe ObUIO BBIAENEHO B BHIe Oenoro tBepaoro Bemectsa (0,0102 r, BeIXOA
28,2%), TFA-conb. XKX/MC m/z = 817,6 (M+H"), Bpems ynepxusauus 1,592 mun (Meton
XXX/MC 20). 'H AMP (400 MI'ny, emech 1:1 CDCl; 1 CD;0D, CD;0D ¢ukcauus) & 8.16-8.08
(m, 2H), 8.05 (d, /=2.4 I', 1H), 5.33 (br. s., 1H), 5.18 (d, /=5.4 'y, 1H), 4.79 (s, 1H), 4.71 (br.
s., 1H), 4.44 (t, J/=6.2 I'y, 2H), 3.27-3.13 (m, 7H), 3.13-3.05 (m, 3H), 3.05-2.95 (m, 2H), 2.86-
2.74 (m, 1H), 2.60 (d, /=174 I'u, 1H), 2.25-1.96 (m, 10H), 1.89-1.81 (m, 1H), 1.81-1.74 (m,
2H), 1.73 (s, 4H), 1.65-1.42 (m, 10H), 1.40 (br. s., 1H), 1.38-1.24 (m, 3H), 1.15 (s, 3H), 1.11 (br.
s., 2H), 1.08 (s, 3H), 1.01-0.86 (m, 9H).

ITpumep A32. ITonyuenne 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUAOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8,1 1 a-nenramermn-1-(rpon-1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexarunpo- 1 H-iiuknonenral a|xpusen-

9-mn)-1-(2-((4-MeTOKCUTUPHUINH-2-1JT)OKCH )3THIT)LIUKJIOT€KC- 3 -eH- | -kapOOHOBOI KHCIIOTBI

—0

Vka3zaHHOE B 3aroJIOBKE COEOMHEHHE ObUIO MOJYYEHO B COOTBETCTBHHM C METOIUKOM,
onucaHHOU st moyueHus 2-(2-(1-kapookcu-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-
3a-((2-(1,1-mnokcunoTHOMOP(OIMHO )3 THI)aMUHO)-5a,5b, 8,8, 1 1 a-nenrameTn-1-(pon-1-en-2-
wn)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexkaruapo-1H-

LIUKJIONEeHTA[ a|XpU3eH-9- 1T ) IUKIIOTeKC-3-€H- | -HJT)3TOKCH )U30HMKOTHHOBOM KHUCJIOTBI, 3a
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UCKJIFOYEHHEM TOT0, YTO B TaHHOM ciydae 2-0pom-4-merokcurnupunut (0,030 r, 0,161 mmoub)
UCTIONIb30BAJIM BMECTO 2-XJIOPU30HHUKOTUHOBOI KHCIIOTHI, M B JaHHOM CJIy4ae HCIOJb30BAJIH
menblie 1,0 M pactBopa mpem-6ytokcuna kanus 8 THF (0,129 mn, 0,129 mmons). Yka3zaHHOe B
3aroJIoBKe COeMHEeHNe ObLIO OJJHUM U3 JIByX COCIMHEHHH, BbIIEJIEHHbIX U3 5TOW PEaKLIMOHHOM
cMecu. DTO BellecTBO ObLIO Mojy4eHo B Buae Oenoro tBepaoro BeuiectBa (0,0068 r, BbIXOX
18,3%), TFA-conb. XKX/MC m/z = 846,7 (M+H"), Bpems ynepxusanus 1,335 mun (Merton
XX/MC 20). 'H SAMP (400 MI'y, cmecs 1:1 CDCl; u CD;0D, CD3;OD duxcauust) & 7.97 (d,
J=6.6 T'y, 1H), 6.76 (dd, J=6.6, 2.2 'y, 1H), 6.59 (d, J=2.0 T'u, 1H), 5.34 (br. s, 1H), 5.18 (d,
J=4.6 Ty, 1H), 479 (s, 1H), 4.71 (s, 1H), 4.42 (t, J/=6.7 'y, 2H), 3.98 (s, 3H), 3.27-3.04 (m,
10H), 3.01 (d, J/=3.4 I'u, 2H), 2.86-2.76 (m, 1H), 2.67-2.57 (m, 1H), 2.27-2.15 (m, 3H), 2.15-
1.96 (m, 8H), 1.85 (td, J/=12.2, 3.3 I'y, 1H), 1.81-1.73 (m, 2H), 1.72 (s, 4H), 1.66-1.38 (m, 10H),
1.38-1.28 (m, 2H), 1.15 (s, 3H), 1.12 (br. s., 2H), 1.07 (s, 3H), 1.01-0.85 (m, 9H).

ITpumep A33. ITony4enue 1-(2-((4-OpoMnupHaNH-2-1IT)OKCH )3THII)-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IMOKCHUIOTHOMOP(OIIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenramermn-1-(ripon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uKorekc-3-ex-1-kapOoHOBOM KUCIOTHI

Br

Vka3zaHHOE B 3aroJIOBKE COEOMHEHHE OBUIO MOJYYEHO B COOTBETCTBHHM C METOIUKOM,
onucaHHOU st mosyueHus 2-(2-(1-kapookcu-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-
3a-((2-(1,1-nnokcnnoTHOMOP(]OIMHO )3 THIT)aMUHO)-5a,5b, 8,8, 1 1 a-nenrameTn-1-(porn- 1-en-2-
wi)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexkaruapo-1H-

LIUKJIONEeHTA[ a|XpU3eH-9- 1T ) IUKIIOTeKC-3-€H- | -FJT)3TOKCH )U30HMKOTHHOBOH KUCJIOTBI, 3a
UCKJIFOYEHHEM TOTr0, YTO B JAaHHOM ciy4ae 2-0pom-4-merokcurnupunut (0,030 r, 0,161 mmoub)

HUCIIOJB30BaJIN BMECTO 2-X.]'IOpPISOHPIKOTPIHOBOI>i KHCJIOTBI, 1 B JAHHOM CJjiy4da€ HCIIOJIb30BaJIA
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menblie 1,0 M pactBopa mpem-6ytokcuna xanus 8 THF (0,129 mn, 0,129 mmons). Yka3zaHHOE B
3arojIoBKe COEAMHEHHE ObUIO OJIHUM U3 ABYX COEAMHEHHH, BBIAENEHHBIX M3 3TONH pEaKIMOHHON
cMecH. JTO BelecTBO ObUIO mosiyueHo B Buzae Oemoro Teepaoro Bemectsa (0,0045 r, BbIXOA
12,2%), TFA-comb. XKX/MC m/z = 894,5 (M+H"), Bpems ynepxusanus 1,672 mun (Merton
XKX/MC 20). 'H SIMP (400 MI'y, cmecs 1:1 CDCl; u CD;0D, CD;OD ¢ukcauust) & 8.09 (d,
J=59Tn, 1H), 7.06 (d, J/=2.2 T'u, 1H), 6.86 (dd, J=5.9, 2.2 T'u, 1H), 5.33 (br. s., 1H), 5.21-5.15
(m, 1H), 4.80 (s, 1H), 4.72 (s, 1H), 4.16 (t, /=6.6 'y, 2H), 3.27-2.98 (m, 12H), 2.84-2.74 (m,
1H), 2.60 (dd, J=18.7, 2.8 I', 1H), 2.24-1.96 (m, 11H), 1.87-1.74 (m, 3H), 1.73 (s, 4H), 1.68-
1.55 (m, 4H), 1.55-1.38 (m, 7H), 1.38-1.25 (m, 2H), 1.15 (s, 3H), 1.14-1.10 (m, 1H), 1.08 (s,
3H), 1.01-0.96 (m, 3H), 0.96-0.91 (m, 3H), 0.90 (s, 3H).

ITpumep A34. ITonyuenue 1-(2-((4-xnopnupUANH-2-1IT)OKCH )3 THII )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOP(OJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nearamermn-1-(ipon- 1-en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral a|xpusen-

9-mn)uKIIoreKc-3-eH- 1 -kapOOHOBOM KUCIOTHI

Cl

Vka3zaHHOE B 3aroJIOBKE COEOMHEHHE ObUIO MOJYYEHO B COOTBETCTBHHM C METOIUKOM,
onucaHHOU st moyueHus 2-(2-(1-kapookcu-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-
3a-((2-(1,1-mnokcunoTHOMOP(]OIMHO )3 THIT)aMHUHO)-5a,5b, 8,8, 1 1 a-nenrame - 1-(mporn- 1-en-2-
wn)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexkaruapo-1H-

LIUKJIONEHTa[ a|XpU3eH-9- 1T ) IUKIIOTeKC-3-€H- | -FJT)3TOKCH ) U30HMKOTHHOBOH KHUCJIOTBI, 3a
UCKJIFOYEHHEM TOTrO, YTO B HaHHOM ciydae 2. 4-puxnopnupuanH (0,024 r, 0,161 mmonb)
UCIIOJIb30BAIM BMECTO 2-XJIOPU3OHUKOTUHOBOM KHCJIOTBL, U B JaHHOM CJIy4ae HCIOJIb30BAIH

menblie 1,0 M pactBopa mpem-6ytokcuna kanus 8 THF (0,129 mn, 0,129 mmons). Yka3zaHHOE B

3arojIoBKe COEAMHEHHE ObUIO OIHUM U3 ABYX COEAMHEHHH, BBIAENEHHBIX M3 3TONH pEaKIMOHHON
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cMecH. DTO BELIeCTBO OBUIO MOJYYEHO B BUIE ClIETKa JKeNTOBaTOro TBepaoro semecrsa (0,0143
r, BeIx0n 38,7%), TFA-comb. XKX/MC m/z = 850,6 (M+H"), Bpems ynepxusanust 1,637 mun
(Meroxn XKX/MC 20). 'H SIMP (400 MI'1;, cmech 1:1 CDCl; u CD30D, CD;0OD dukcanms) &
8.11 (d, /=59 I'y, 1H), 6.91 (d, /=2.2 'y, 1H), 6.83 (dd, J=5.9, 2.2 I'u, 1H), 5.33 (br. s., 1H),
5.18 (d, J=4.6 T'y, 1H), 4.79 (s, 1H), 4.71 (s, 1H), 4.17 (t, /=6.6 T'y, 2H), 3.27-2.98 (m, 12H),
2.80 (td, J/=11.2, 48 I'y, 1H), 2.60 (d, J=16.6 T'y, 1H), 2.26-1.97 (m, 11H), 1.89-1.74 (m, 3H),
1.72 (s, 4H), 1.67-1.38 (m, 11H), 1.38-1.27 (m, 2H), 1.15 (s, 3H), 1.10 (d, /=11.0 T', 1H), 1.07
(s, 3H), 0.99-0.86 (m, 9H).

ITpumep A3S. ITonyuenue 1-(2-((2-xnoprupuarH-4-1I1)OKCH )3 THIT )-4-
((1IR,3aS,5aR,5bR,7aR,11aS,11bR,13aR,13bR)-3a-((2-(1,1-
IHOKCHUIOTHOMOPQOJIMHO )3THII)aMHHO)-5a,5b,8,8, 1 1 a-nenrameTm-1-(pon- 1 -en-2-wmn)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranekarunpo- 1 H-iuknonenral aJxpusen-

9-mn)uKIIoreKc-3-eH- 1 -kapOOHOBOM KHCIOTHI

Cl

Vka3zaHHOE B 3aroJIOBKE COCOMHEHHE ObUIO MOJYYEHO B COOTBETCTBHHM C METOIUKOM,
onucaHHOU st monyuenus 2-(2-(1-kapookcu-4-((1R,3aS,5aR,5bR,7aR,11aS,11bR,13aR, 13bR)-
3a-((2-(1,1-nuokcunoTHOMOP(OIMHO )3 THIT)aMUHO)-5a,5b, 8,8, 1 1 a-nenrame - 1-(porn- 1-eH-2-
wn)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-okranexkaruapo-1H-

LIUKJIONeHTa[ a|XpU3eH-9- 1T ) IUKIIOTeKC-3-€H- | -FJT)3TOKCH )U30HUKOTHHOBOM KHUCJIOTBI, 3a
UCKJIFOYEHHEM TOrO, YTO B HaHHOM ciydae 2.4-puxmnopnupuanH (0,024 r, 0,161 mmonb)
UCIOJIb30BAIM BMECTO 2-XJIOPU3OHUKOTHHOBOM KHCJIOTBL, U B JaHHOM CJIy4ae HCIOJIb30BAIH
menbiie 1,0 M pactBopa mpem-6ytokcuna kanust 8 THF (0,129 mn, 0,129 mmons). Yka3zaHHOE B
3arojIoBKe COEAMHEHUE ObUIO OIHUM U3 ABYX COCAMHEHUH, BBIIENEHHBIX U3 3TOH PEaKMOHHON
cMecH. DTO BelLIecTBO OBUIO MOJYYEHO B BUIE CIIETKA JKENITOBATOro TBepaoro Bemectna (0,0168

r, Beixon 41,2%), TFA-comb. XKX/MC m/z = 850,6 (M+H"), spems ynepxusanus 1,809 mun
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(Meron XXX/MC 20). 'H amp (400 MI'q, cmech 1:1 CDCl; u CD;0D, CD;OD ¢ukcanusi) 6
8.00 (d, J=5.6 I'y, 1H), 6.90 (dd, J=5.6, 1.7 I'y, 1H), 6.76 (d, J/=1.7 'y, 1H), 5.32 (br. s., 1H),
517 (d, J=4.9 'y, 1H), 4.79 (s, 1H), 4.71 (s, 1H), 4.41-4.33 (m, 2H), 3.28-2.98 (m, 12H), 2.80
(td, /=11.0, 4.6 I'u, 1H), 2.58 (d, J=15.4 I', 1H), 2.26-1.96 (m, 11H), 1.89-1.73 (m, 2H), 1.72
(s, 4H), 1.67-1.38 (m, 11H), 1.38-1.26 (m, 2H), 1.18-1.04 (m, 8H), 1.01-0.86 (m, 9H).
AHAJIM3 HA KYJIbTYPAX KJIETOK BUY

Knerku

Knerkn MT-2 u xnerku 293T Obutn mpenoctaBieHbl B pamkax mporpammbsl NIH AIDS
Research and Reference Reagent Program (IIporpamma mno pedepeHCHbIM peareHTam |
uccnenosaausaM CIIMJ] HaumoHanbHOrOo HWHCTHTYTa 3ApaBOOXpaHeHus). JIMHMM KJIETOK
nepeceBay ABKIbI B Hemenmo ubo B cpene RPMI 1640 (MT-2), nubo B cpene DMEM (cpena
Urna, wmomudummposanHas 1o ynebexko) (293T, Hela), npononnennex 10%
MHAKTHBUPOBAHHOW HarpeBaHUEM ChIBOPOTKH 1utofa koposbl (FBS), 100 en./mn nennmnmaa G
u 100 mxr/mn crpenromuunHa. Cpeny DMEM nononuurensao pononssuin 10 MM HEPES
Oydepa, pH 7,55, 2 MM L-rnyramuna u 0,25 Mxr/mi amdorepuriuHa B.

Bupycsl

Bupyc NLRepRluc copepxxur mapkep moundepasst Renilla BMecTo BUPYCHOTO reHa ref.
ITpoBupychas mnazmunga pNLRepRluc Opita ckoncTpynposana B Bristol-Myers Squibb, Haunnas
¢ npoBupycHoro kioHa NLy.3 (moarun B), xotopblii Obi1 monyueH B pamkax nporpamMbl NIH
AIDS Research u Reference Reagent Program. Pogurenbckuii pekOMOMHAHTHBINH BUPYC TUKOTO
tuna (WT) (NLRepRIlucP373S) 6t Beinenen u3 NLRepRIuc, 11 OH COnepKUT TOTOTHUTETBbHY IO
3ameny cepuHa Ha P373 B Gag (B npenenax creticepa SP1), camblii pacipoCTpaHEHHBIH BapUAHT
373 B moprune B. Jlpyrue pexkomOunanTHble BHUpyChl (A364V, V370A/AT371 u “T332S
tporiHoi” (T332S/V3621 + R41G mporeasst BUY-1)) Obuim co3maHbl MOCPEACTBOM CaMT-
HarpasyieHHOro MyTareHes3a miasmuasl pPNLRepRIucP373S nis BBeneHUs: T€X aMHHOKHUCIIOTHBIX
3ameH B Gag u nporeaze. JJHK pekoMOMHAHTHOTO BHpyCa 3aTe€M HCIOJNb30BAIH U CO3aHUS
BUPYCHBIX IITAaMMOB Uit TpaHcdekmu kierok 293T (mabop Lipofectamine PLUS, Invitrogen).
Tutpsl BHPYCHBIX IOTAMMOB ONPEAEISUIM C HCIOJB30BAHUEM KOHEYHOTO IOKa3aTells
mrorudepasHoro ananusa (Dual-Luciferase® Reporter Assay System, Promega, Milwaukee, W1,
USA).

MHOTOLMKJIOBBIHN aHAJIN3 HA BOCTIPUIMYHUBOCTD K JIEKAPCTBEHHBIM CPENICTBAM

Ocanku knerok MT-2 undummposamn NLRepRlucP373S Gag caiiT-HanpaBieHHMHU
BUPyCaMH, TJ€ Ha4daJbHbIH HHOKYJAT pENOPTEPHBIX INTAMMOB HOPMAJIH30BAIH  C

HUCIOJIb30BAHUEM 3KBUBAJICHTHBIX KOHCYHOMY ITOKA3aTCJIFO CUTHAJIOB aKTUBHOCTHU J'II-OL[I/I(I)epaE;bI.
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Takue kIeTOYHO-BUPYCHBIE CMECH PECYCIIEHINPOBANIN B Cpesie, MHKYOMpPOBa B TeueHue | vaca
npu 37°C/CO, u nobaBnsnu B 96-1yHOYHbIE IUIAHIIETHI, COAEPKAIIME COCAUHEHUs, IpU
KOHE4YHOU IMIoTHOCTU KiieTok 10000 kyerok Ha syHky. Tectupyemble coequHeHUs 3-XKpaTHO
nocienosarenbHo pasBonmwiud B 100% DMSO u ananu3upoBanu npu KOHEUHOW KOHLIEHTPALUH
DMSO 1%. Ilocne wunkyOmpoBanust B Teuenue 4-5 cyrok npu 37°C/CO, ompenensiiu
KOJIM4YecTBa BUPYCOB Mo aktuBHOCTU Renilla (Dual-Luciferase® Reporter Assay System,
Promega). Koneunyro momunucrenunio aerekruposanu Ha Wallac Trilux (PerkinElmer).

Konnenrpaunu npu 50%-nom unruduposanuu (ECsp) BBIMUCISUIM C HCTIONIB30BAHUEM
SKCIIOHEHITNAIBHON (OPMBI ypaBHEHUs] MeAHaHHOTO d¢dekta, rae IIpoueHT HHrHOupoBaHus =
1/[1+ (ECso/xoHLEHTpanus JEeKapCTBEHHOTO CPENCTBa) |, TA€ M SBISETCS MNapaMETPOM,
KOTOPBII OTpa)kaeT HAKJIOH KPUBOW KOHLEHTPALUSA-OTBET. 3a (POHOBBIH 3¢ ekt Obul MpUHAT
OCTaTOYHBbIM CHUTHAJ, HAOMONaeMbli NMPH HMHTHOMPOBAHMM TPU HAMBBICIIEH KOHIEHTPALUU
KOHTPOJBHOTO HHrHOuTOpa nporeassl, NFV (3 MkM).

Konnenrpaunn npu 90%-nom unrudbuposannu (ECop) BBMUCISIM C HCIONIBb30BAHUEM
SKCIIOHEHINAJIbHOW (OpMBI ypaBHEHHsT MenuaHHoro 3ddexra, roe ECy = [(F/(lOO-F)]UH ‘ECso,
rne H mpencraBnsier co0oil mapamerp, KOTOPBIH OTpa’kaeT HAKJIOH KPUBOH KOHLEHTPALIUs-
orBeT. 3a (oHOBbII 3(]PdexT ObUT MPUHAT OCTATOYHBIA CHUTHAJ, HAOMIOTAeMbId IpH
MHruOMPOBAHUH TP HAUBBICILIEH KOHLEHTPALUU KOHTPOJIBHOrO HHruourTopa nporeassl, NFV (3
MKM).

Ananuz na kyremypax kiemox BIHY

BUUY-1 NL,;, skcnpeccupyromuii reH mouudepassl Renilla, npespamanu B gag
V370A/AT371 Bupyc MOCpeACTBOM CalT-HAIpaBJIEeHHOTO MyTareHe3a. A364V siBisieTcs: CalT-
HATNPaBJIEHHBIM MyTaHTOM.

T332s/V362I/Pr R41G (NI4.3, ¢unoreHernueckass BeTBb B) Bupyc ObLI MONy4YeH
cnenyromuM obpazom: Otbop mo ycrodumBoctu Bupyca BHY-1, mramm NL4-4, ¢

UCTIOJIb30BAHUEM  SIBIISIFOINEroCss MHruomropom cospeBanms (MI) BUHY  coenmneHus

HaunHanu npu ECsy s storo Bupyca (2 HM), ¢
IBYXKPAaTHBIM  YBEJIMYEHHEM KOHLEHTPALMU  SBISIOLIETOCS HHTHOUTOPOM  CO3PEBaHUS

COeNMHEHUs] MpHU KaxjaoM mnaccaxe. llpum maccaxxe 8 Bupyc coOHpanu M CEKBEHUPOBAJIH.
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IMonynsiust oroOpanHOro BUpyca copepxkana Gag aMUHOKHUCIOTHBIE 3aMenbl 13328 u V3621 u
3ameHy R41G B mporease. Otu 3amens! 3ateM BcTpauBanu B NLRepRlucP373, npoussonHoe
kiaoHa BUY-1 NL4-3, monuduimpoBaHHoe Takum o0pa3oM, 4ToObl OHO coxpepskano P373S,
HanboJiee pacpOCTPaHEHHYIO MOMMMOPGHYIO 3aMeHy B noatune B B mosjoxenuu 373, u reH
moumdepassl Renilla BcTaBnsau B JOKyC nef.

ITosiBneHrie BbIOpaHHBIX 3aMeH B TeHeTH4YeckuM (hoHe muKoro tuma (wt) oOcyskmaercs
3/1€Ch HIKE.

Hauunast ¢ Bupyca nukoro tuma, 3ameHa R41G B nporeaze BUUY Obuia oOHapyskeHa B
OIHOM U3 Tpex oTOopax in vitro no ycroitunBoctu MI-coeMHEHNS, YKa3aHHOTO BBIIIE, BMECTE C
Gag V3621 u Gag T332S. R41G He sBisgeTcs OCHOBHOH 3aMeHOW, OOyClaBIMBArOIIEH
YCTOMYHUBOCTD K PI, u He nperncrasiena B 6ase nanabx LANL (Jloc-Anamocckasi HAMOHAIbHAS
naboparopusi) (2010). Mmeercss enmHCcTBeHHOE coobimeHne o R41G, accouummpoBaHHON €
OTGOPOM i Vifro TO YCTOWYMBOCTH K MPOXOISIINM KIMHWUYECKHe ncrbitanust PI'. Oxnako B
stom ciaydae R41G cama He mpunmaBana ycroitumBocth K Pl PonctBennas 3amena, R41K,
sABIsieTcss 00bMHBIM nonuMopdom noaTuna B (27% 6a3sr nanabix LANL), u R41K mosxer ObITh
BOBJICUEHA B BO3HUKHOBEHHE YCTOMYMBOCTH TMpPOTEa3bl K MPOXOIALIEMY KIWHUYECKHUE
UCTIBITAHUS UHTHOUTOPY HpOTeaSI:;Iiﬁ. R41 pacnonaraercs B mnerie, NPOKCUMAJIBHOW K CaUTy
cBsi3bIBaHUS cyOcTpara mporeassl BUU-1, u 3Ta 3aMeHa MOXKET JeCTBOBATh aJUIOCTEPUIECKH,
4yTOOBI CIOCOOCTBOBATH 3aKPHITHIO KapMaHa aKTUBHOTO CalTa MpoTeasbl Haj cyOCTpaToM, Tem
caMbIM ofecrieunBast katanu3. BosmoxkHO, uTo R41G M3MeHsieT AMHAMMKY BUKEHHS METIH U
KOHEYHOE PACIMOJIOKEHNUE METNIH, YTO MOKET 3aCTaBJIATh AKTUBHBIN CANT JIydllle Pacrno3HaBaTh
OCHOBHBIE OTOOpaHHBIE C HCHOJb30BaHMEM MI-coennHeHust (YKa3aHHOTO BBILIE) 3aMEHbI
(V3621/T332S). Ananu3 3amer V3621/T332S/Pr R41G u ux BO3IeHCTBUS HA BOCIIPUMMYHUBOCTD

K MI-coenrHEHHIO 1 POCT BHPyCa OMUCAHbI B MpUBEACHHOM Hibke Tabmuue 1.

Tabmuua 1:  IIpoTHBOBHPYCHAst 4YBCTBUTEIBHOCTD CAWT-HAIIPABIEHHBIX MYTAHTOB

I'pynna I'enotun Tutp Bupyca, TCIDsg Kparnocts wt
(x10°/mu)
CPE Rluc RT MI- BVM

Coenunenne (beBupumar)

KiroueBbie 3aMeHbI

ITepexpectubie Bo3aeiicTBust T332S u Pr R41G na V3621

6 V3621 2,6 1,6 2,6 22 0,6
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T332S 2,6 6,6 0,4 1,9 23
R41G nporeasbl 2,6 2,6 1,0 1,5 1,9
BUY
T332S/V3621/ 4,1 6,6 4,1 5,7 3,1
T332S/prR41G 0,6 1,0 0,4 6,1 42
V362prR41G 0,6 1,6 0,6 9,3 3,9
T332S/V3621/Pr41G 0,3 1,6 0,1 217 10

Konctpyuposanu Bupycsl, KoTopeie coaep:kat komOuHauuu T332S u R41G B mpotease
BHUY, ¢ u 6e3 V3621.). Bupycsl TOJBKO ¢ €AMHCTBEHHONW 3aMEHOM SIBJIIIOTCS JIUIIb IPUMEPHO 2-
KpPaTHO MeHee YyBCTBUTENIbHBIMU K MI-CoeuHEeHNI0, TOra KaK JABOWHBbIE KOMOWHAIIMH 3TUX 3
3aMEH SBJSIFOTCA OT 5,7-KpaTHO 10 9,3-KpaTHO MEHee 4yBCTBUTENBbHBIMU. Bupyc ¢ TpOWHOU
3aMEHOM SIBJISIETCSI HAMHOTO MEHee YYBCTBUTENBbHBIM K MI-CO€IMHEHUIO, YTO CBUIETENILCTBYET O
ToM, 4TO R41G 3ameHa B mpoTease MOXKeT "MepeKkpecTHO B3auMoaencTroBath" ¢ (Gag 3ameHaMu
C AJIbHEHINNM CHIKEHHEM YyBCTBUTENbHOCTH K MI-COeIMHEHNIO, UTO SBISIETCS HEOKHIAHHBIM
otkpeiTueM. Takum obpasom, T332S/V3621 caiit-HanpasneHHbIH MyTaHTHbIH (SDM) Bupyc
IEMOHCTPHPYET KPAaTHOCTb H3MEHEHMs, COCTABIAIOLIYIO Julib 5,7, HO nobaenenne R41G
3aMeHbl B IpoTe3e 1o cymecTBy yBennuuBaeT FC (kpaTHOCTh n3MeHeHus1) 1o 217.

! Johnson VA, Brun-Vezinet F, Clotet B, Gunthard HF, Kuritzkes DR, Pillay D, Schapiro
JM, Richman DD. Update of the drug resistance mutations in HIV-1: December 2009. Top HIV
Med. 2009 Dec; 17(5):138-45.

i Dierynck, I, Van Markck, H, Van Ginderen, M, Jonckers, TH, Nalam, MN, Schiffer,
CA, Raoof, A, Kraus, G, Picchio, G. TMC310911, a novel human immunodeficiency virus type
1 protease inhibitor, shows in vitro an improved resistance profile u higher genetic barrier to
resistance compared

i Stray KM, Callebaut C, Glass B, Tsai L, Xu L, Miiller B, Kréusslich HG, Cihlar T.
Mutations in multiple domains of Gag drive the emergence of in vitro resistance to the
phosphonate-containing HIV-1 protease inhibitor GS-8374. J Virol. 2013 87:454-63

Bce Tpu pekoMOMHAHTHBIX BHpPyCa HCIOJB30BAJHM, KaK OMHCAHO BBIIIEC, B aHAJIU3E HA
kynbType kietok BUY s NL,.; Bupyca. Janueie mo ECso WT, ECsy V370A/AT371, ECs
A364V u ECso T332s/V3621/Pr R41G nns coenqunenuit npusenens! B Tadmume 2.
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Kunrou x OuostoruueckuM gaHHbIM 110 3HaueHussM ECsg

Coenunenus ¢ ECsy >0,05 MmxM

Coemunenus ¢ ECsy <0,05 MxM

I'pynmna “B” I'pynma “A”
Tabnuua 2
V370A/ T332S/
- WT AT371 | A364V | V362l/
p.
N CprKTypa EC50 EC50 EC50 pI'4 1G
) (MxM) | (MxM) | (kM) | ECs
(MKM)
1 0,003 0,017 0,011 0,014
2 3,000 - 1,941 3,000
3 0,009 - 2,218 2,167
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V370A/ T332S/
- WT AT371 A364V | V362l/
p.
N CprKTypa EC50 EC50 EC50 pr41G
) (MkM) | (MxkM) | (MkM) | ECs
(MxM)
4 B B B B
5 0,003 0,015 0,015 0,015
6 A A B A
7 0,002 0,192 0,095 0,192
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V370A/ T332S/
- WT AT371 A364V | V362l/
p.
N CprKTypa EC50 EC50 EC50 pr4 1G
) (MkM) | (MxkM) | (MkM) | ECs
(MxM)
8 A A A A
9 0,002 - 0,035 0,014
10 0,002 - 0,027 0,006
11 0,002 - 0,018 0,.008
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V370A/ T332S/
- WT AT371 A364V | V362l/
p.
N CprKTypa EC50 EC50 EC50 pr4 1G
) (MkM) | (mMxM) | (MxkM) | ECs
(MxM)
12 A A A A
13 0,002 0,007 0,024 0,007
14 0,027 B B B
15 0,004 0,390 2,376 0,390
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V370A/ T332S/
- WT AT371 A364V | V362l/
p.
N CprKTypa EC50 EC50 EC50 pr4 1G
o
(MxM) (MxM) | (MxM) ECs
(MxM)
16 0,005 0,030 | 0,032 | 0,030
17 0,003 0,015 B 0,015
18 0,002 A 0,011 | 0,014
19 0,003 0,047 | 0,036 | 0,047
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V370A/ T332S/
- WT AT371 A364V | V362l/
p.
N CprKTypa EC50 EC50 EC50 pr4 1G
) (MkM) | (MxkM) | (MkM) | ECs
(MxM)
20 A A A A
21 A B A B
22 0,005 0,015 0,008 0,015
23 0,002 A B 0,006
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V370A/ T332S/
- WT AT371 A364V | V362l/
p.
N CprKTypa EC50 EC50 EC50 pr4 1G
) (MkM) | (MxkM) | (MkM) | ECs
(MxM)
24 0,002 0,012 0,008 0,012
25 0,002 0,010 0,018 0,010
26 0,005 0,041 0,028 0,041
27 A A A A
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V370A/ T332S/
- WT AT371 A364V | V362l/
p.
N CprKTypa EC50 EC50 EC50 pr4 1G
) (MkM) | (MxkM) | (MkM) | ECs
(MxM)
28 0,003 0,021 0,021 0,021
29 0,005 0,021 0,005 0,021
30 A A A A
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V370A/ T332S/
- WT AT371 A364V | V362l/
p.
N CprKTypa EC50 EC50 EC50 pr4 1G
) (MkM) | (MxkM) | (MkM) | ECs
(MxM)
31 0,002 0,009 0,006 0,009
32 A A A A
33 0,005 A 0,016 A
34 0,002 0,013 A 0,013
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V370A/ T332S/
- WT AT371 A364V | V362l/
p.
N CprKTypa EC50 EC50 EC50 pr41G
) (MkM) | (MxkM) | (MkM) | ECs
(MxM)
35 0,007 B 0,024 B
36 0,003 0,011 0,005 0,011
37 A B B B
38 0,002 0,232 0,029 0,232
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V370A/ T332S/
- WT AT371 A364V | V362l/
p.
N CprKTypa EC50 EC50 EC50 pr4 1G
) (MkM) | (MxkM) | (MkM) | ECs
(MxM)
39 0,014 B A B
40 0,004 0,233 0,271 0,233
Al 0,005 0,026 0,009 0,026
A2 0,001 0,008 0,014 0,008
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V370A/ T332S/
- WT AT371 A364V | V362l/
p.

N CprKTypa EC50 EC50 EC50 pr4 1G
) (MkM) | (mMxM) | (MxkM) | ECs

(MxM)
A3 0,004 0,005 0,011 0,005
A4 0,004 0,006 0,026 0,006
A5 0,002 0,003 0,006 0,003
A6 0,002 0,008 0,005 0,008
A7 0,003 0,005 0,477 0,005
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V370A/ T332S/
- WT AT371 A364V | V362l/
p.
N CprKTypa EC50 EC50 EC50 pr4 1G
o
(MxM) (MxM) | (MxM) ECs
(MxM)
A8 0,004 0,023 | 0176 | 0,023
A9 0,003 0,012 | 0300 | 0012
Al
1 0,011 0,017 | 0281 | 0017
Al
) 0,002 0,059 | 0,069 | 0,059
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V370A/ T332S/
- WT AT371 A364V | V362l/
p.
N CprKTypa EC50 EC50 EC50 pr4 1G
o
(MxM) (MxM) | (MxM) ECs
(MxM)
Al
. 0,002 0,027 | 0831 | 0,027
Al
0,005 0,110 | 0,114 | 0,110
4
Al
. 0,003 0,010 | 0,794 | 0,010
Al
) 0,010 0,068 | 0,139 | 0,068
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V370A/ T332S/
- WT AT371 A364V | V362l/
p.
N CprKTypa EC50 EC50 EC50 pr41G
) (MkM) | (MxkM) | (MkM) | ECs
(MxM)
Al
. 0,003 0,015 3,000 0,015
Al
o 0,008 0,027 0,192 0,027
Al
0 0,003 0,020 B 0,020
A2
A A A A
0
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V370A/ T332S/
- WT AT371 A364V | V362l/
p.
N CprKTypa EC50 EC50 EC50 pr4 1G
o
(MxM) (MxM) | (MxM) ECs
(MxM)
A2
1 0,003 0,018 | 0017 | 0018
A2
) 0,004 0,013 | 0,027 | 0013
A2
. 0,007 B 0333 | 0,193
A2
) 0,001 3,000 | 0,007 | 3,000
NC
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V370A/ T332S/
- WT AT371 A364V | V362l/
p.
N CprKTypa EC50 EC50 EC50 pr41G
) (MkM) | (MxkM) | (MkM) | ECs
(MxM)
A2
A A A A
5
A2
0,005 B B B
6
A2
. 0,022 B B 3,000
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V370A/ T332S/
- WT AT371 A364V | V362l/
p.
N CprKTypa EC50 EC50 EC50 pr4 1G
) (MkM) | (mMxM) | (MxkM) | ECs
(MxM)
A2
q A 0,068 B 0,068
A2
o 0,005 0,003 0,004 0,003
A3
0 0,013 0,223 3,000 0,223
A3
0,003 B 3,000 B
1
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V370A/ T332S/
- WT AT371 A364V | V362l/
p.
N CprKTypa EC50 EC50 EC50 pr4 1G
) (MkM) | (MxkM) | (MkM) | ECs
(MxM)
A3
0,006 B B 0,419
2
A3
; 0,006 B 1,787 0,419
A3
A 0,002 B 0,064 0,096
cl
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V370A/ T332S/
- WT AT371 A364V | V362l/

p.
N CprKTypa EC50 EC50 EC50 pr41G

) (MxM) (MxM) | (MxM) ECs

(MxM)

A3

A 3,000 | 0233 B
5
Cl

B mpusenennoit ke Tabnuie 3 yka3aHbl ABA COSNMHEHHS, COOTBETCTBYIOLIUE BYM

BOILJIOLIEHUSIM H300pereHus (coexnmneHust IIpumepo 25 m A3), KOTOpble TECTUPOBAIH U

CPaBHUBAJIU C ABYMs JIPYTMMH (CPAaBHUTENIbHBIMH) COEIMHEHUSIMH, HE BXOISIIIUMHU B OOBEM

uzobperenust. [{ist xaxnoro coequHeHust Obutn onpenenensl 3HaueHuss ECsy (WT) mwm ECy

(cMOTpH UAEHTU(PUIMPOBAHHBIE IITAMMBI HIKE, B TOM YUCie TpoitHOM myTanTt T332S/V3621/pr

R41G).
Tabauua 3
T332S/
delV370/
A364V V3621/
WT ECs T371A
Hp EC90 er4 1G
(MKM) EC90
(MKM) EC90
(MKM)
(MKM)
25 0,002 0,002 0,041 0,021
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T332S/
delV370/
A364V V362l/
WT ECso T371A
Hp EC90 er4 1G
(MKM) EC90
(MKM) EC90
(MxM)
(MkM)

A3 0,004 0,015 0,166 0,017
Cpas-
HUTEb-
HOE 0,003 2,418 0,228 2,418
coenu-
HEHHe
Cpas-
HUTEJb-
HOE 0,002 1,464 0,340 1,464
coenu-
HEHHe

Kak moxno Bumetp n3 TaOmmubl 3, nBa HMACHTU(UIUPOBAHHBIX COEIWHEHHS I10
n3o0perennto  uMenu Jydmue 3HadeHus ECo) MO CpaBHEHHIO CO CPaBHUTENbHBIMU
COCIMHEHUSIMU  IPU  TECTUPOBAHMUU  MNPOTHB  KOHKPETHBIX  MYTAaHTHBIX  IITAMMOB,
UICHTU()ULUPOBAHHBIX BBILIE.

BrlmensnokeHHoe pacKpbITHE HU300PETEHHs! SIBJISETCS JUIIb WIUTFOCTPATHBHBIM, U €ro
HHUKOHM 00pa3oM He ClIeAyeT MOHMMATh KaK OrpaHU4HBarollee 00beM MM OCHOBOIOJIAraoLIHe
npuHOHNBl u300pereHus. B nelicTBuTenpHOCTH, pasiuuHble MOAM(PUKALUU H300peTeHus B

AOIIOJIHCHUE K TEM, KOTOPbIC MPOACMOHCTPUPOBAHBI U OIIMCAHbBI B JAHHOM AJOKYMCHTEC, CTAHYT
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OUEBUAHBIMU U CIELHUATUCTOB B JAHHOW O0JacTH W3 TPUBEAEHHBIX MPHUMEPOB H
BBIIIEU3JIOKEHHOrO omnucanusi. Takue MoaupuKalud Takke BXOIIT B O0OBEM MPHUTI3AHUIMA

COIJIACHO MpuIaraeMoii opmyiie n300peTeHus.



P®OPMYJIA H3OBPETEHUA

1. Coenunenue ¢popmydsl I, Bkiro4as ero papmareBTUIECKH IpUEeMIIEMbIE COJIH:

A Dopmya I

;

rae R; npencrasisieT coO0M M30MPOMEHUIT HITH H30MPOTIHIT,

A npencrasisier coboit -Ci.samkun-ORy,

rne Ry npencrasnsier coboii rerepoapuin-Qp;

Qo BeiOpan u3 rpymmsl: -H, -CN, -C;_ankun, -COOH, -Ph, -OC,sankun, -ranoren, -CF3;

Y BoiOpan u3 rpymnmsl -COOR;, -C(O)NR,SO2R3, -C(O)NHSO;NR;,R,, -SO;NR,C(O)R,,
-rerpaszon u -CONHOH,

rzae n pasHo 1-6;

R, mnpencrasmser coboii -H, -Cigamkmn, -ankmizamemeHHbld CjcalKun —wm
-apuiizamereHHbin C6aJIKuI;

W orcyrcrByer unu npeacrasisier coboit -CH,- i -CO-;

R; mpencrasisier cobotii -H, -C.gankun wim -ankunzamerineHHbiii Ci ¢alku,

R4 BeIOpan u3 rpymmer -H, -Cjeankun, -C)gankui-Cs.guukiaoankui, -C)g3aMeneHHbIH
-Creanxmn, -Cieankun-Qi, -Cisankun-Cseukiaoankumwi-Q;, apui, rerepoapu, 3aMelleHHbIH

rerepoapuli, -CORg, -SO2R7, -SO,NRR;, u

PR 101;“:2

Q1/‘\(40-3

rae G BeiOpaH u3 rpynmsl: -O-, -SO;- u -NR5-;

2

rane Q; BeiOpan u3 rpynmbl -Cgankun, -Ci¢pTOpankui, rerepoapuit, 3aMeneHHbINH
rerepoapu, rajores, -CFs, -OR;, -COOR;, -NRgRg -CONRgRg 1 -SO,R7;

Rs BoiOpan u3 rpymmel: -H, -Cieankun, -Csenuknoankmn, -CisalKHI3aMeleHHbIN
AJIKWJIL, -Cl.GaJ'IKI/IJI-NRgRg’ -COR3, -SOzR7 u -SOzNRsz;

npu ycnosud, uto Ry nimm Rs He sBnsiercsa coboii -CORg, korma W npencrasisier coboi
-CO-;

NP JOTIOJIHUTEIBHOM YCJIOBHH, YTO TOJBKO oAuH u3 Ry wim Rs BeIOpaH W3 rpymmsr

-CORg, -COCORg,-SO,R7 1 -SO,NR,R,;
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R¢ BbiOpan w3 rpymmerl. -H, -Cigankun, -Cjcankmn-zamemenasiiankmi -Cs.
cIUKIIOANKWI, -Cs.¢3aMelneHHbl  IUKI0adKuiI-Q,, -Cieankun-Q,;, -Ci.calKu-3aMemeHHbIH
ankui-Q,, -Cssuuknoankun-Q,, apun-Q,, -NR3R14 u -ORy5;

rae Q; BBIOpaH M3 IPyMIbL apuil, TeTepoapu, 3amelneHHbli rerepoapui, -OR,, -COOR,,
—NRgRg, SOQR';, "CONHSO2R3 51 —CONHSOzNRng;

R5 BbiOpan u3 rpymmsbl: -H, -Ci.sankun, -Cj.g3amerennbiii anku, -Cs.gruksoankut, -CFs,
apuJI ¥ TeTepOapu,

Rg u Ry HezaBucumo BbiOpansl u3 rpymmbl. -H, -C)¢ amkun, -Ci.g3aMeleHHbld aiKuI,
apwI, TeTepoapul, 3aMeIeHHbIN apwl, 3aMeleHHbIN rerepoapul, -Cgankmi-Q, u -COOR3;,

wm Rg nRy BMecTe ¢ cocenaum N 00pa3yroT LUK, BBIOPAHHBINA U3 TPYIIIIHL:

R Ris Ris K
e N/_\/R1s 2 < : % N/_/\N R é /_/_\s//o é_'}_\/"m
— - —Ry2

—N o —N 4
’ :R ’ \_/ ’ \_('/50;0 ’ \_f/)o,z ’
2
F
-N S —N —N E _ g
é \_/ ’ é //\;\3)1'2 ’ é %F ] % N y % N\) R16 ’
° o - F R1/2
Rie R M
s\ 9 S~
S g /S0, E—N S—Ry E—N ] N/y/
—N T —N y y
é %O Ris \) 0_2('.', , O%N\Rz ‘1{
(o)
(No,1 v
éé C%"16 N )0'1R15 Ry7 ~—V R17&//V ééN\jz(R17
N N ) v ’
N Rq7 ’ R1:I ll{ Riz , "L€ Re7 Rq7
V. H V.

M BoiOpan u3 rpymnmsl: -R;s, -SOR;, -SO;NR,R;, -OH u -NR;R j;
V BoiOpan u3 rpynmsl -CRgR}1-, -SO;-, -O- 1 -NR,-;
IIPH YCIIOBUH, YTO TOJBKO ofuH u3 Rg i Ry moxker npexncrasinsate coboii -COOR3;

Ry 1 R;; He3aBucumo BoIOpanbl u3 rpynmsl -H, -C.gamkun, -Ci.¢3aMeeHHbIA aTKII U



-C3_¢LIUKJIOAJIKHII,

Ry, BeiOpan u3 rpynmel: -H, -Cie ankun, -ankmnsamemenHsiii Cisankmn, -CONR,R;,
-SOzR3 u -SOzNRsz;

R;3 m Rys HesaBucumo BwiOpanbl u3 rpymmbl: -H, -Cjcankun, -C;.cLHKIOATKWII,
-C.¢3amemennbiii ankui, -Cieankmn-Qs, -Cigankun-Csgiiuknoankui-Q; u Cig3aMereHHbIN
ankuia-Qs;

Qs BbIOpaH W3 TPYMIBL reTepoapui, 3amemeHHblii retepoapmi, -NRyoRj», -CONR3R,,
-COORz, -OR2 u -SOzRg;

R;s BeiOpan u3 rpymmbl -Cpgankui, -Csguukinoanku, -Ci.g3aMeleHHbIH Ak,
-Crsanxun-Qs, -Ci.sankun-Cs.suuknoankun-Qs u -Ci.g3aMerieHHbii ankmi-Qs.

Ri6 BBIOpan u3 rpymmsr: -H, -C)sankun, -NR;yR, u -COOR;

npu yCIOBUM, 4TO Korma V mpencrasisier coboit -NRy;-, torma Rig He sBisiercs
-NRsz; u

Ry7 BeOpan u3 rpynmsr: -H, -Ci.sankwn, -COOR3 u apu.

2. Coenunenne mno n. 1, rae B rpymnme Ry rerepoapunbHas TpynmupoBka BbIOpaHa U3

PYIIIIBL:
“th
2 b 4( 2 ZA
s ST \'/\N ¢ '/jé\ " \_/J ?\lj '\\IN~,\]'N E\? T
" J % EA N-¢

,ﬁss HN @ Z/O\A

3. Coenunenue no 1. 2, rae R npencrasnsier coOoi M30MPOTEHII.

4. Coenunenue o 1. 3, rae Y npexacraisiet coboii -COOR;.

5. Coenunenue no 1. 4, rae R, npeacrasnser codoii -H.

6. Coenunenue o 1. 1, roe Ry npeacrasnser codoit -Ciankun-Q;.

7. Coenunenue no 1. 6, rae Q; mpencrassier codoii -NRgRy.

8. Coenunenue mo n. 7, rae, korga Rg u Ry BMecTe ¢ cocennum -N 00pasyrOT UK,
TOT/AA 3TOT LUKJI BBIOPAH U3 IPYTIIHI:

R16 Rig
NaaYs AN
\_('50- o2 O .

9. Coenunenue no 1. 8, rae kaxnbiil u3 R; u Ry Bo1Opan u3 rpymmer: -H u -C).ganku.
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10. Coenunenue o 1. 1, rae Qo npencrasisier coboii -CN.
11. Coenunenue no mn. 1, rae R; nmpencrasnser coboil u3onponeHusn, u B rpymme Ry

“rerepoapuiibHas’ TPYNIHUPOBKA BHIOpaHA U3 IPYIIIEL:

U‘ln
2 A 2
_N =) N# 2
s S 8L s N r\\lj N NET N\
< & 1 °K ST \” N N-N N=N Y
N\ N NN 4 Y 4 N-g
in LAY
= H)N:4N g 7Y N
s t¢ s N\ — ‘
o ,0 u ta’ ~ S , Y mpencrasnsier coboii -COOH, Ry

npencrasisier coboit -Cieankmin-Q;, Q; mpencraensier coboii -NRgRo, 1 Ry u Ry BMecTe ¢

coceqHuM -N 00pa3yrOT LUK, KOTOPBIA BEIOPAH U3 TPYIIIIHL:
Rig Rig
o)
aaVy VAN

_N\_(/s \\0
02" . 02 O

12. Coenunenue, BKIOHUass ero (apMaleBTHUECKH TpPUEMIIEMbIE COJH, KOTOpbIE
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13. Coenunenue, BKJFO4ast €ro apMarleBTHUECKH MPUEMIIEMbIE COJTH, KOTOPOE BBIOPAHO

NQ"slo

3 TPYIIIBL: X




14

14. Komnosuuwmsi, coaep:aiias CHWKAKOUIEe WHTEHCUBHOCTh cumnTomMmoB BHY
KOJIMYECTBO OIHOrO WU Oojiee coequHeHW 1o 1. | BMecTe ¢ omHuM wuiu Oojee
(dbapMaleBTHYECKH TPUEMJIEMbIMUA HOCUTEJISIMH, SKCIIUITUEHTAMH W/ HITN pa30aBUTEISIMU.

1S. Komnosuums, coaep:kamias CHWKAKOLIEe WHTEHCUBHOCTH cumnTomMmoB BHY
KOJIMYECTBO ONHOTO wiu Oonee coemuHeHuit mo m 11 Bmecte ¢ omHuM wim Oojee
(hapMaeBTUYECKH IPUEMJIEMbIMU HOCUTEISIMH, SKCLUTTUEHTAMH U/ WU Pa30aBUTEIISIMH.

16. Komnosuums, coaep:kamias CHIKAOLIEE WHTEHCUBHOCT cumnTomMoB BHY
KOJIMYECTBO ONHOTO wWiu Oojee coequHeHWd mo m 12 BMecTe ¢ OXHMM Wik Oojiee
(hapMaeBTUYECKH IPUEMJIEMBbIMU HOCUTEIISIMH, SKCLUMTUEHTAMH U/ WU Pa30aBUTEIISIMH.

17. Komnosuums, coaep:kaiias CHWKAOLIEe WHTEHCUBHOCT cumnTomMmoB BHY
KOJIMYECTBO ONHOTrO wiu Oonee coequHeHud mo m. 13 BMecTe ¢ OXHMM wWiH Oojee
dapManeBTUYECKH TPUEMJIEMBbIMU HOCUTEIISIMH, SKCLUUMTUEHTaMH U/ WITH Pa30aBUTEISIMH.

18. Cmoco0 Je4eHuss MIIEKONMUTANOLIEro, WHPHUUUPOBAaHHOrO BHpycoM BHY,
BKJIIOYAIOIIMI BBEICHHE YKA3aHHOMY MJIEKOMMTAIOIIEMY CHHXKAIOLIEr0 HHTEHCUBHOCTb
cumnromoB BUY  konwuecTBa coemMHEHMs MO 1. | BMecTe ¢ OOHUM WM Oojee
(hapMaleBTUYECKH TPUEMJIEMbIMU HOCUTESIMH, SKCLIUITUEHTAMH U/ WK Pa30aBUTEIISIMH.

19. Cnoco0 nedeHuss MIJIEKOMUTAIOINEro, WHPUIMPOBAaHHOrO BUpycom BHY,
BKJIFOYAIOIINI BBENCHHE YKA3aHHOMY MJIEKOMHTAIOIIEMY CHHJKAIOLIEr0 HHTEHCUBHOCTh
cumnromoB BHMY kojmuecTBa coeauHeHwss mo 1. 12 BMecTte ¢ ogHUM i Oojee
(hapMaleBTUYECKH IPUEMJIEMbIMU HOCUTESIMH, SKCIUMTUEHTAMH U/ WU Pa30aBUTEIISIMH.

20. Cnoco® gneuyeHHss MIIGKONHTAKOLIEro, WHQHUUUpOBaHHOrO BHpycom BHY,
BKJIFOYAIOIINI BBENCHHE YKA3aHHOMY MJIEKOMHUTAOLIEMY CHHJKAIOLIEr0 HHTEHCUBHOCTH
cumnromoB BUMY kojmuectBa coeauHeHwss mo 1n. 13 BMecte ¢ omHuUM wind  Oosee
(hapManeBTUYECKH TPUEMJIEMBbIMU HOCUTEIISIMH, SKCLUMTAEHTAMH U/ WU Pa30aBUTEIISIMH.

21. TpoiiHo# MyTaHTHBIN Oesok, uneHTHGHuMpoBaHHbIi kak T332S/V362l/pr R41G.
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