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OobsacTh TEXHUKH

B HacrosimieM n300peTeHnH MpecTaBlIeHbl HOBBIE COSIMHEHUS, KOTOPBIE SIBIISIIOTCS TEPalleBTUUCCKH aK-
TUBHBIMH B KaueCTBE aHTHOMOTHYECKUX coequHeHuil. KpoMe Toro, B HacTOSAIMEM HM300pETeHUN IPEACTaBICHBI
(hapMarieBTHYECKIE KOMITO3UINH, COEpIKaIlie COSOMHEHUS M0 M300peTeHnto. Takke IpeCcTaBICHO IpuMeHe-
HUE JTUX COCIUHEHWH W KOMITO3MIIUN JJIs JIeUeHHus OakTephadbHBIX WH(pEKIwid, BI3BaHHBIX N. gonorrhoeae.
Kpowme Toro, Takxke mpeacTaBiIeHBI CIIOCOOBI MOTyYeHISI COSTUHEHNH HACTOAIIETO N300pEeTeHS.

YpoBeHb TeXHUKH H300peTeHHs

Neisseria gonorrhoeae mpeacraBiseT cob60i pa3HOBUAHOCTh IPAMOTPHUIIATEHHBIX JUTUIOKOKKOBBIX OaKTe-
pHii, OTBETCTBEHHBIX 32 MH()EKIMIO TOHOPEI0, MEePEIaroNIyIocs MOJOBBIM ITyTeM, KOTOpas OOBIYHO BBI3BIBACT
HEOCJIO)KHEHHOE (HepacIpoCTpaHEeHHOE) 3a00JICBaHNE.

HanGonee wacteiM MectoMm 3apaxxenust N. gonorrhoeae sSBISIETCSI yPOT€HHTAIBHBIH TPakT. Y MYXKUUH C
9TO MH(EKIHeil MOKET HAOIIONATHCS AN3YPHS C BBIJCICHUSIMH U3 MIOJIOBOTO YiIEHA, U KEHIIUHBI MOTYT UMETh
JIETKUE CIIM3UCTO-THOWHBIC BBIACIEHHS W3 Biarajuila, CHIbHYI0 0ok B Tady. Jpyrue nHQeKunu, BEI3BaHHbBIE
N. gonorrhoeae, BKIIIOYAIOT aHOPEKTAIbHYIO, KOHBIOHKTHUBAJIbHYIO, TIOTOYHYIO U SMYHUKOBYIO/MaTOYHYIO. Y
JKSHIITTH TOHOKOKKH MOTYT BBI3BIBATH HIOLEPBUKAIHHBIE HH(DEKINHN MK 3a00IeBaHNE BEPXHUX OT/ICIIOB II0JIO-
BBIX IyTell. [ OHOKOKKOBBIE HH(EKINH y KSHIINH TECHO CBsI3aHbI ¢ OecruronneM. [Ipu OTCyTCTBHM JIeUeHUS Me-
ctable nHpeknuu N. gonorrhoeae MOTYT MPOTPECCHPOBATH A0 OAKTEPUEMHUH C COIMYTCTBYIOIIUM CENTHYECKUM
aptpuroM. Kornma nH(EKIms nopaxaer ria3a, 0COOCHHO y HOBOPOXKACHHBIX, MOKET BO3HUKHYTH CJIETIOTa, €CIIN
HE OKa3aThb CBOCBPEMEHHOTO JICUCHMA. B penkux ciaydasx OGakTepueMus NPUBOIUT K PACIpPOCTPaHEHHIO (OC-
JIO)KHEHHAs TOHOpesi) Ha CYCTaBhI, KOXKY, YHIOKap]] I MO3TOBBIE O0OJIOUKH.

JleueHne roHOpeH OCNOXKHSETCS criocoOHOCThIO N. gonorrhoeae pa3BUBaTh yCTOWYMBOCTH K MPOTHBOMUK-
pobubM mpenaparam. B 2007 rony nosiBienue B CoennHennsix Iltarax N. gonorrhoeae, ycroiunBbx K drop-
XMHOJIOHAaM, MOOYIHUIIO OpraHbl 3paBOOXPAHEHUs MPEKPATHUTh PEKOMEHJIOBATh (DTOPXUHOJIOHBI JUIS JIEUESHUS
roHopen B Coenuuensbix llTtarax. CooOmanock 0 HeJaBHUX HEyAadax JIeYeHHS HEe(PUKCHMOM WM IPYTHMHU
nepopaibHeIME Teanocriopunamu B Azun, Esporne, FOxno#t Adpuke n Kanane. Coobmanocs o Heynavax Jie-
qeHUs WHPEKIHUHA TI0TKH e TpuakconoM B ABctpanuu, Snorann u EBpone. CriemoBaTelbHO, BCEMUPHBIE Opra-
HU3anuy, Takue kak BO3, peKoMeHyIoT, YTOOBI TaHHBIE 0 MECTHON PE3UCTEHTHOCTH OTPECIISIITH BEIOOD Tepa-
TTHH.

B mocnennee BpeMst MOSIBIIINCH €AMHUYHBIE cO0OmeHns o mrammax N. gonorrhoeae, yCTOWYHMBEIX Kak K
redanocmopruHaM, Tak U K MaKkpoJIUAaM, 9TO HE OCTABISET BO3MOXKHOCTH JICUCHHS IUIS ATHUX MarleHToB. EcTh
OTIACEHUS, YTO M3-3a CIocoOHOoCcTH Neisseria sp. BICTpo pacrpocTpaHsTh M HHTETPUPOBATH CBOM T€HETUIESCKUH
Marepualn (IPOMHUCKYHTETHAs! TpaHc(HOpMaLus) STH CBEPXPE3UCTEHTHBIE K JIEKAPCTBaM T€HOTHUIIBI MOTYT OBICT-
PO pPactpoCTpaHSTHCA.

Nurnbuposanue Fabl sBisercst 0oTHOCHTENEHO HOBOW KOHIEMIMEH JUIA pa3pabOTKH aHTHOMOTHKOB. Fabl
IpE/CTaBIsIET cO00i (epMEHT, yJacTBYIOUIMI B CHHTE3€ XHPHBIX KUCIOT OakTepuil. BBenenue coenuHeHHH,
MHTHOMPYIOMINX 3TOT (PePMEHT, MOKET NU30MpaTeIbHO BO3/ICHCTBOBATh HA OAKTEPUH, 3aBUCSIIIE OT 3TOTO (ep-
MEHTa, He 3aTparuBas Xo3suHa (TManueHTa). AHTHOMOTHYECKUE areHThl, OCHOBAHHBIE Ha 3TOM IPHHIIMIIE JeicT-
BUs, onucaHel, HapuMep, B WO 03/088897 A2 m WO 2013/190384 Al, comepkaHue KOTOPHIX IMOJHOCTHIO
BKITIOYEHO B HACTOAMIYIO 3asBKy. OIHAKO 3TH COCIWHEHHS B MEPBYIO OYepenb NMpenHa3HAuCHBI IS JICYCHUS
WHQEKINH, BRI3BaHHBIX S. aureus. J[pyrue coequHeHus ¢ HHTHOUpYyIonuM nefictBreM Ha Fabl, Ho HampaBieH-
HBIC B IIEPBYIO oUepenb Ha JiedeHue nHPeKuil, ommmaHbIX oT N. gonorrhoeae, packpeiTel B WO 2007/053131 A,
WO 2007/067416 A, WO 01/27103 A, WO 2008/098374 A, Yao et al., J. Biol. Chem., 2016, 291, 171-181, WO
2008/009122 A, US 2015/210719 A u US 2017/174683 A.

IIpo6aemsl, Jexamue B 0OCHOBe H300peTeHUs!

BBuay BBINIEH3IIOKECHHOW CHUTYalWH, CYIIECTBYET HOTPEOHOCTH B NPEJCTABICHHH JIOMOIHUTEIBHBIX JIe-
KapCTBEHHBIX CPEACTB M (hapMaleBTHYECKUX KOMITO3UIINH, KOTOPBIE POSBISIIOT aHTHOMOTHYECKYIO aKTHBHOCTD
npotus N. gonorrhoeae.

Oco0eHHO JKenaTeNbHO MONYyYUTh TaKHWe Jpyrue JeKapCTBEHHBIE CPelCcTBa M (hapMaleBTHYECKHE KOMIIO-
3NN, KOTOPBIE MOXKHO HCIIOJIB30BaTh B KaUeCTBE albTCPHATHBHOTO JICUCHUSI OaKTEpHATbHBIX HH()EKINH, BbI-
3BaHHBIX N. gonorrhoeae, eciu cTaHAapTHOE JIeUeHHE e TPHAKCOHOM Hed(PPEKTHBHO.

Kpowme Toro, cymecTByeT HOTpeOHOCTh B JOMOJHUTEIBHBIX aHTHOMOTHIECKUX JIEKAPCTBEHHBIX CPEICTBAX
¥ MEIMKaMEHTaX JJIS JICYCHHUS PaziIMIHBIX POICTBEHHBIX OaKTEPHATBHBIX MH(EKITHH.

Kpowme Toro, xenmarenpHO, 9TOOB! TaKHe AHTHOMOTHYIECKHE TPETapaTsl U (papManeBTHIECKHEe KOMITO3UIHH
JEMOHCTPHPOBAIN MPHEMIIEMBIH TepaneBTHYECKIA HHAEKC U HE UMEIH CePhE3HBIX TOOOYHBIX 3(P(eKToB.

CymHocTb n300pereHns

Hacrosimee u3o0pereHne pemaer BbIICYKa3aHHBIE MPOOJIEMBI Yepe3 MPENOCTaBICHUE COCOUHEHHH |
(hapManeBTHIECKNX KOMIIO3UIMH, KOTOpBIC SBISAIOTCS 3(P(PEKTUBHBIMU B JIeUeHHH MH(EKInH, BHI3BaHHBIX N.
gonorrhoeae ¥ poACTBEHHBIMH OAKTEPHSIMU.

CoequHEHHs TI0 HACTOSIIEMY M300pPETCHHIO AEHCTBYIOT KaK aHTHOMOTHYECKHE areHThI uepe3 padounii Me-
XaHU3M, BKJIIOYarOmMid MHruOupoBanue Fabl. DTOT MexaHW3M OTIMYAeTCs OT MeXaHHW3Ma I1e(alloCHOPHHOB,
KOTOpBIE JNEHCTBYIOT Yepe3 pa3pyIIeHHE MENTHAOTINKAHOBBIX CIIOEB CTEHOK OaKTepHabHBIX KIETOK. boiee
TOTO, COETMHEHUS TI0 HACTOSIIEMY N300pETEHHIO IMEIOT XHMUYIECKYIO CTPYKTYPY, OTIIMYHYIO OT Ie(aIocIopu-
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HOB. ClleIoBaTEIbHO, MOKHO OXHIATh, YTO COCAWHCHHS M (hapMAICBTUICCKHE KOMITO3HUIIMU IO HACTOSIIEMY
n300peTeHuo () ()EKTUBHBI TAK)KE B OTHOIICHUH IIITAMMOB, YCTOWYHMBEIX K EPTPHAKCOHY.

CoenuneHus: 1 GpapMaleBTUUECKHE KOMIIO3UIIMHU [0 HACTOSIIEMY N300PETEHUIO KPOME TOTO MOKa3bIBAIOT
BBICOKHH TeparneBTUUECKUH WHICKC U HU3KHE TT000YHbIE (D (PEKTHI.

CornacHO OJJHOMY BapHaHTy OCYILICCTBIICHHS, COSIUHEHHsS WM (hapMaleBTHYECKHE KOMIIO3MIMH IO Ha-
CTOSIIIIEMY H300PETeHUI0 JEMOHCTPUPYIOT XUMHUUeCcKHe, husnueckue u papMakOKUHETHYECKHE CBOWCTBA, MO
XOJSIINE JUIS IEPOPATHLHOTO H/UIIH BHYTPUMBIIICYHOTO BBEIICHHUSI.

B onHOM BapHaHTe OCYIIECTBIICHHS, B HACTOSILEM HM300PETECHUH TAaKXKe MPEICTABICHO TEPaleBTHYECKOE
MPUMEHCHUE COCIMHCHUI, OMTMCAHHBIX B HACTOSIIEM TOKYMEHTE, H CIOCOOBI JICUCHUsT OaKTepHUATbHBIX HH(DEK-
U, BKITFOYAIOIIHE BBEJACHUEC COCAUHCHHUN TI0 HACTOSIIEMY H300pETCHHIO MAIlHEHTaM, HYXIAIOIIUMCS B 3TOM.

B npyrux BapmaHTax OCYHICCTBICHHS, B HACTOSAMIEM HM300PETEHUH TAKXKE MPEICTABICHBI CIIOCOOBI MMOITY-
YCHHS COCAMHCHUM MO HACTOSIIEMY U300PETCHHIO.

Takum 00pa3oM, B HACTOSIIIEM N300pPETECHUH TIPE/ICTABIICHEI CIIEIYONIIE BAPHAHTHI OCYIICCTBICHMS/

Bapwuant ocymectienus 1. CoenmuHeHHE, KOTOPOE BEIOMPAIOT W3 TPYIIIBI COCAMHCHUM, TPEICTABICHHBIX

obmeit popmymnoii I
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A Q
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R I
rae A, mpeacTaBisieT IPyIILy, BRIOPAHHYIO M3 TPYIIT Ay U A1), HMEIOILIMX CICAYIOIINE CTPYKTYPHI:
HsG
R =
\_
2
R Apwm
1
R
R a |
3
CHy Ay,

r7e JUHMS, COSAUHEHHAasd C SK30LHUKINYECKONH METHJICHOBOH IpyNIol, MpeAcTaBIseT OAMHAPHYHIO KOBa-
JICHTHYIO CBsI3b, 00pPa30BaHHYIO C aTOMOM a30Ta GopMyIsl I;

A, IpeACTaBIsIeT METHIIBHYIO IPYIILY;

wim A; 1 A, BMECTe C aTOMOM a30Ta, C KOTOPBIM OHH CBSI3aHbI, 00pa3yloT CIEAYIOIIYIO IPYIITy Aj:

H N

%,

R Agz;

/i€ DK30IUKIINIecKas TUHUS, COSAMHCHHAs C aTOMOM a30Ta OWITUKJIA, TIPECTABIISIET KOBAJICHTHYIO CBS3h
MEK1y a30TOM M KapOOHHMILHO IpyIIoii ¢ 1eBOi cTOpoHbI hopmysl I;

u rae B Bapuanre (iii)

Q, npencrasnser CH, wnu NH;

Q, npexacrasiser CR4R5-CR6R7, rre CR'R’ rpyrmmna cBsizbiBaetcs ¢ Qi;

umn Q;-Q, npezcrapinser -N=CR’-CHR- unn ero tayromep -NH-CR'=CR’-;

Q; npeacrasisier O unu S;

R MpeCTaBIsgeT rpymmy, BeiopanHyro u3 H, -NH,;

R? mpexcraisier rpymny, Beiopannyio us H, -O-Ar', -O-Het', -NR’R'’, -O-Alk', rue Ar' npencrasmser
(heHMITBHYIO TPYIIITY, KOTOpas MOXET OBITh HE0OS3aTeNILHO 3aMelleHa OTHOM WIIH HECKOJBKHUMH TPYIIIIaMH, BBI-
opanueiMu u3 -CN, -O-C,_4-ankwuna, -O-(CH2)1_4—NR9R10, WM TA¢ QEeHWIbHAs TPYIIa MOXET HeCTH JBE 3aMe-
IAIOIINE TPYIIEI Ha COCEAHUX aToMaX KOJIbIIA TaK, YTO 3TH COCEIHHE 3aMEeIaloIIfe TPYIIBl MOTYT ObITh CBS-
3aHBI BMECTE ¢ 00pa30BaHUEM S-WIEHHOTO TeTEPOITUKIIA, IMEIOIIETO OJMH WU JBa TeTepoaToMa, HHIUBUIYab-
HO BBIOpaHHBIX U3 N u O, rIe Het' MIPEeACTaBIseT apOMATUYECKUN TeTEPOLUKI ¢ 5 Wih 6 aTOMaMU KOJIbLia,
BKITIOYAIOIIUMHE | WK 2 reTepoaToMa, HHANBUAYAIbHO BRIOpaHHBIX U3 N, S u O, Win He apoOMaTUYECKUI Jac-
TUYHO WJIM TMOJIHOCTBIO HACBHIIICHHBIH TMeTepOLUKI ¢ 6 aTOMaMu KOJIbLia, BKJIIOYAOMIMMH | TreTepoaToM, BbI-
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opamusiii u3 N u O, rae Het' rpynma HeoGs3aTeIbHO 3aMeIeHa OHON HIIM HECKOTbKHMH TPYITIAMH, HHIHBHIY-
anpHO BBIOpaHHBIMU W3 -Cjg-anmkmwia, -O-Cjs-ankmma, -CN, -(CH,)o4-OH; rume R’ BeIOMpatoT w3 H u
-C|_4-ankuia; rae R BeiOupatot u3 H, -C_4-ankmna u -C(=0)-CHjs; rae Alk' MPEACTaBIAET ATKIIBLHYIO TPYIIITY,
UMEIONTYI0 OT 1 10 6 aTOMOB yriieponia, KOTopasl sIBISIETCS JTUHEHHOHN, pa3BETBICHHON WU ITUKIMYECKOH, HITH
1x koMOuHamio, rae Alk' rpymma HeoGs3aTENBHO 3aMeIeHa OXHON MITH HECKONBKUMH IPYIIIAMH, BHIOPAHHBI-
mu u3 -OH, -O-ankmuia;

R® npencrasimsier rpymmy, Beibpannyio u3 H, -PO;R*,, -CH,-OPO;R*, i -CH,-O-C(=0)-R*";

R* mpezcTaBisier aTOM BOZOPOZA WIH KATHOH, TTOAXOISIIMI [Uisi 00pa30BaHust (papMALeBTHUECKH [IPHEM-
JIEMOM COJIH WM —CH2—O—C(:O)—R3b, WIH -CHMe—O—C(:O)—R3b, WIH -CMez-O-C(:O)-R3b, wn -CH,-0-C(=0)-
O-R*, wmn -CHMe-0-C(=0)-0-R*, umi -CMe,-0-C(=0)-0-R™*;

R MPECTABISICT ANKIIBHYIO TPYIITY, UMEIOIIYIo OT 1 10 11 aToMOB yriiepoja, KoTopast SBIsSCTCS JTHHEH-
HOW, Pa3BETBICHHON WM NUKIMYECKOW, WM UX KOMOWHAIIHIO, TIC R rpyImna HeoOs3aTebHO MOXET OBITh 3a-
MeIlleHa OJTHOW WIIM HECKOJBKIMH TPyIaMu, He3aBiucuMo BeIOpaHHbIMU U3 -OH 1 -O-C_¢-ankuina;

R* TpeJCTaBIseT Tpymmy, Beiopannyto u3 H, Cy_4-ankuna, CN u C;_s-ankwmieH-F;

R’ nmpencraBiseT rpynmy, BeiOpanHyio w3 H, C;s-amkmna, Ci4-amkmneH-OH, C1_4-aHKI/IHeH-OR3, -OH,
-OPO3R332;

wim R* 1 R® BMecTe 06pasyioT MUKIMYECKYIO IPYIITY, HMEIOIIYIO OT 4 10 6 WICHOB KOJbIa, 06pa30BaH-
HYIO0 METHJICHOBBIMU TPYTIIAMH 1, HEO0SA3aTEIHHO, aTOMOM KHUCJIOPOA;

R® MpeCTaBIsgeT rpynmy, Beiopannyro u3 -OH, C,_4-anmkuna, —OPO3R332;

R’ mpeacTaBiseT rpymy, BbeIOpanHylo u3 H, Cis-ankwmia, C,4-amkuneH-OH, C1_4-aHKI/IHeH-OR3,
C.4-ankmieH-F, -CN;

wi R® 1 R7 BMecTe 06pa3yioT MUKIMYECKYIO FPYIITY, MMEIOMIYIO OT 4 10 6 YICHOB KONbIA, 06Pa30BaH-
HYI0 METHJICHOBBIMH TPYIIIAMH U, HEOOsI3aTEILHO, aTOMOM KUCIIOPOJIA; TAC MUKIHYSCKAs TPYIa MOKET HeoOs-
3aTeNbHO HECTH 3aMECTHTENb, BRIOpaHHbIi u3 -OH, -O-ankuna;

R® npencrasnser rpymmy, Beibpannyto u3 -O-Ar” u -O-Het;

rae Ar’ npencTaBisier GeHMIBHYIO TPYIILY, KOTOPas HEOOA3aTeIbHO 3aMEIICHA OIHOM MM HECKOIBKHMH
rpynmnamu, BeiopanasiMu u3 -CN, -O-Cy_4-ankwia, win re GeHmIbHas TPyIa MOXKeT HECTH JIBE 3aMeIIaroIIre
TPYIIBI HA COCETHUX aTOMaxX KOJIbIIA TaK, YTO ATH COCETHHUE 3aMENIAIONINe TPYIIIBI MOTYT OBITh CBSI3aHBI BME-
CTe ¢ 00pa30BaHHMEM S5-UJIEHHOTO TeTEPOIMKIIA, MMEIOIIEro OJWH WM JBa TeTepoaToMa, WHIUBUAYATbHO BBI-
Opannbix U3 N, S u O, rae yka3aHHBIH TETEPOIMKI MOKET HeoO0sS3aTeIhbHO HECTH OIWH WJIM JIBA 3aMECTHTEII,
BBEIOpaHHBIX M3 OKCO, Tajorena, -O-C;_4-ankuna, C,4-ankwia u CN; u

rae Het? MpeACTaBIsET apOMAaTUUYECKUI TeTePOLMKII C 5 WK 6 aToMaMH KOJIbLia, BKIIOYAaomuMu 1 wiu 2
reTepoaToMa, HHANBHIYAIBHO BEIOpaHHEIX U3 N, S 1 O, KOTOpBIC MOTYT HE00S3aTEIBFHO OBITh 3aMEIICHBI OTHOM
WA HECKOJIBKMMU TPYIIaMK, HHIUBUAYAIBHO BEIOpaHHBIME U3 -O-Cy_4-anmkuina, -CN, F, Cy_4-ankuina,

U ero (hapMaleBTHYCCKH MPUEMIICMBIC COJTH; WJIH

B BapuaHTe (iv)

Q1 npeacrasisier CH, nmu NH;

Q. npeacrasmsier CR*R’-CR°R’, rre CR*R® rpymma caspiBaeres ¢ Qi

i Q,-Q, npexacrasmsier -N=CR’-CHR’- wmn ero tayromep -NH-CR’=CR’-;

Q3 mpeacrasnsier O win S;

R MpeNCTaBIsgeT rpymmy, BeiopanHyro u3 H, -NH,;

R? mpexncraisier rpymny, Beiopannyio us H, -O-Ar', -O-Het', -NR’R'’, -O-Alk', rne Ar' npencrasmser
(heHMITBHYIO TPYIITY, KOTOpasi HEOOs3aTeIbHO 3aMEICHA OJTHON WIIH HECKOJILKHMU TPYIIIIaMH, BEIOPAaHHBIMH U3 -
CN, -O-C,4-ankwuia, -O-(CH2)1_4—NR9R10, WK Ti¢ PeHWIbHAS TPYIIa MOKET HECTH JIBE 3aMEIIAOIIHIE TPYIIIIBI
Ha COCETHUX aToMax KOJIbIla TaK, YTO 3TH COCETHHIE 3aMEIIAONIIe TPYIITBI MOTYT OBITh CBSI3aHBI BMECTE ¢ 00pa-
30BaHUEM S5-WICHHOTO I'eTEPOIMKIIA, UMEIOMIETO OHMH WM JIBA TeTepoaToMa, WHANBUIYATEHO BRIOPAHHBIX U3 N
u O, roe Het' MIPEACTaBISET apOMATUYECKUI TETEPOLMKI ¢ 5 WK 6 aTOMaMU KOJIblLia, BKIIOYaromuMu 1 win 2
rerepoaToMa, HHIUBUIYaTbHO BEIOpaHHBIX U3 N, S 1 O, WK He apoMaTHICCKUI YaCTUIHO WM MMOTHOCTHIO Ha-
CHINIEHHBIA TETEPOIHMKII ¢ 6 aTOMaMH KOJIbIa, BKIIOYAIOMMME | TerepoaToM, BeiOpanHblid u3 N u O, rae Het'
TpyIIma HeoOsI3aTEIbHO MOXKET OBITh 3aMelleHa OJHON MM HECKOJBKUMH TpyITaMH, HHIUBUAYaJIbHO BhIOpaH-
HeiMH U3 -C_g-anmkuna, -O-C_4-ankuna, -CN, -(CH,)q4-OH; Tne R’ BeIOUpator 3 H u -C_4-ankuna; rae R' BoI-
6upator u3 H, -C,-anxuna u -C(=0)-CHs; rae Alk' mpencTaBisier anKkumbHYIO TPYIITY, HMEOMIyo oT 1 10 6
aTOMOB YTJIepOaa, KOTOpas SIBISIETCS JUHEWHOHN, pa3BETBICHHOW MM IUKJIMYECKOH, MM UX KOMOWHAIUIO, TIIe
Alk' rpyrima Moxet GbITh HEOOM3aTEIBHO 3aMEIICHA OIHOM HIH HECKOIBKHMHE IPYIIIAMH, BHIOpaHHBIME 13 -OH,
-O-ankuna;

R’ MpeJCTaBISICT TPYIITY, BRIOpaHHyo U3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBisier aToM BOIOPOAA WIH KATHOH, TIOAXOIANIMN [t 06pa30BaHus (papMaleBTHIECKH IPHEM-
nemoii commn wn -CH,-O-C(=0)-R*® mmn -CHMe-0-C(=0)-R*® wnt -CMe,-0-C(=0)-R* umn -CH,-0-C(=0)-0-
R*® wim -CHMe-0-C(=0)-0-R™ i -CMe,-O-C(=0)-0-R™;

R MPEJCTABIICT ANKIWIBHYIO TPYIITY, UMEIOIIYIo OT 1 10 11 aToMOB yriepoja, KoTopas SBISCTCS JTHHEH-
HOW, pa3BEeTBICHHON HMJTN ITUKIMYECKOH, MIIH WX KOMOWHAITHIO, T1Ie R rpymnmna HeoOs3aTeabHO 3aMeleHa OTHOM
WM HECKOJIBKUMHU TPYIIIIaMu, He3aBucuMo BeiOpanHbiME U3 -OH u -O-C_g-ankuina;

-3
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R* TpeJCTaBIseT Tpymmy, Beiopannyto u3 H, Cy_4-ankuna, CN u C;_4-ankwmineH-F;

R’ MPEICTABILICT TpymITy, BeiOpanuyto u3 H, C,_4-ankuna, C,4-ankmwien-OH, C 14—anlemeH—OR3, -OH, -OPO3R332;

wim R* 1 R® BMecTe 06pasyioT MUKIMYECKYIO IPYIITY, HMEIOIIYIO OT 4 10 6 WICHOB KOJbIa, 06pa30BaH-
HYIO0 METHJICHOBBIMU TPYTITAMH 1, HEOOSA3aTEIHHO, aTOMOM KUCJIOPOA;

R® MpeCTaBsgeT rpymnmy, Beiopannyro u3 H, -OH, C, s-ankuna, —OPO3R3a2;

R’ mpencraBiseT rpymnmy, BbiOpanHyo u3 Cjs-amkmia, Cjy-ankwieH-OH, C1_4-aHKI/IHeH-OR3,
C,_4-anxunen-F, -CN;

mwi R® 1 R7 BMecTe 06pasyioT MUKIMYECKYIO IPYIITY, HMEIOIIYIO OT 4 10 6 WICHOB KOJbIa, 06pa30BaH-
HYI0 METHJICHOBBIMH TPYIIIIAMH U, HEOOsI3aTeIFHO, aTOMOM KUCIIOPOJIa; TAC MUKIHYSCKas TPYIa MOKET HeoOs-
3aTebHO HECTH 3aMECTHTEINb, BRIOpaHHbIH u3 -OH, -O-ankuna;

R® npencrasnser rpymmy, Beibpannyto u3 -O-Ar” u -O-Het;

rae Ar’ npencTaBiser GeHWIBHYIO TPYIITY, KOTOPas HeoOA3aTeTbHO 3aMeIIeHa OHOM HIIH HECKOIBKHMH
rpynmnamu, BeIOpanHbIME U3 -CN, -O-C_4-ankuia, win rae (eHWwIbHAs TPYIIa MOKET HECTH JIBE 3aMEIIA0NTIe
TPYIINEI HA COCEIHUX aTOMaX KOJbIIA TaK, YTO ATH COCCIHHUE 3aMEUIAIOIINE TPYIIIBI MOTYT OBITh CBSA3aHBI BMC-
CTe ¢ 00pa30BaHHMEM S5-UJIEHHOTO TeTEPOIMKIIA, MMEIOIIErO OJWH WM JBa TeTepoaToMa, WHIUBUAYATbHO BBI-
Opannbix U3 N, S u O, rae yka3aHHBIH TETEPOIMKI MOXKET HeoO0sS3aTeIhbHO HECTH OIWH WJIH JIBA 3aMECTHTEII,
BBIOpaHHBIX M3 OKCO, Tajorena, -O-C;_4-ankuina, C,4-ankwia u CN;

rme Het? MIPEACTABISAET aPOMATHICCKUI TETEPOIMKII C 5 WM 6 aTOMaMH KOJIbIA, BKIIOYAOIIMMH | win 2
reTepoaToMa, MHANBHIYyaIbHO BRIOpaHHBIX U3 N, S 11 O, KOTOpBIe MOTYT HEOOS3aTEILHO OBITh 3aMEIICHBI OTHOM
WM HECKOJIBKUMHU TPYIIIaMH, WHAUBUAYIbHO BBIOpaHHBIMU U3 -O-C,s-ankwmma, -CN, F, C,s-ankuma, u ero
(hapMaleBTHYCCKH MPUEMIIEMEIC COJTH,

rae TepMuH "ankui" OTHOCUTCS K HACBHIIICHHOMY MpPsIMOMY WJIM Pa3BETBICHHOMY yrieBoaopoay u3 1-8
aATOMOB YTJIEPO/a;

"KaTHOH, TOJXOIAIIHNN TS 00pa3oBaHus (GpapMalleBTUICCKU MPUEMIEMO con” mpeacTaBiseT coboit Na,
K, Mg, Ca, uii npoTOHUPOBAHHYIO (JOPMY OPraHHYECKOTO OCHOBAHUS 3TaHOJAMUHA, METIIyMUHA, TPOMETAMIHA
(2-amuHO-2-(THAPOKCUMETHI ) TIpOoTaH-1,3-11ona) wim neanona (2-(IMMETHIaMUHO )3TaHOTIA).

BapuanT ocymectenenus 2. CoequHEHHE 110 BApHAHTY OCYIIECTBIECHUS 1, rae TepMuH "amkui" OTHOCHUTCS
K HaCBIIEHHOMY TIPSIMOMY HJTH pa3BETBICHHOMY YTJIIEBOIOPOAY U3 1-6 aTOMOB yriieposa

BapuanT ocymectsienus 3. CoenrHeHHNE 110 BApHAHTY OCYyIecTBICHH 1, BapuanT (iii) wi (iv),

e R MIpeACTaBIsaeT rpymmy, Beiopanuyro u3 C_4-ankuna, CN u C_4-ankwmieH-F; u

R’ nmpencraBiseT rpynmy, BeiOpanHyio w3 H, C;j-amkmna, Ci4-amkuneH-OH, C1_4-aHKI/IHeH-OR3, -OH,
-OP03R3a2;

W OCTaBIIWecs BapruaOeIbHbIEe TPYIIEI TAKKE, KaK ONpeesIeHs! B MyHKTe 1, BapuaHT (iii) wm (iv).

Bapuanr ocymectsienus 4. CoequHeHHE 110 BapUaHTy ocyliecTBlIeHus 1, BapuaHT (iii) mm (iv),

rae R MpeacTaBIseT rpymmy, Beiopanuyto u3 H, Cy4-ankmia, CN u C; 4-ankunes-F; u

R’ MpeCTaBIseT Tpymnmny, BbiOpaHHyr u3 Cp4-amkmma, Cp4-amkuneH-OH, C1_4-aJ'IKI/IJ'I€H—OR3, -OH,
-OP03R3a2;

1 OCTaBIITHECsS BapuaOebHbBIE TPYIIIHI TaKKe, KaK ONpeneseHbl B myHkTe 1, BapuanT (iii) wm (iv).

BapuanT ocymectsienus 5. CoenmuHeHHe 10 BapuaHTy OCymiecTBiIeHus 1, 2 wnu 3, 4, Toe coenuHeHue
BBEIOMPAIOT M3 TPYMIIBI COSTUHEHHH, TIPEICTABICHHBIX 001IeH Gpopmymoit 11

(o]
Q
'Il = I X LN )
CH
3 N/ o
||23

rae Rl, Rz, R’ , Q1, Q,, Q; UMEIOT Te ke 3HAUSHUS, KOTOPbIE OlpeaeseHb! B 1. 1, 2 viu 3 BhIIIE;
1 TJIe MIATHWICHHBIN TeTEePOINKII, coaepKammid Qz, CBA3aH ¢ METHIICHAMHUIHOHN TPYIIION B IMOJIOXCHAH 2 U
C METHJILHOU TPYIITION B ITOJIOKESHHUH 3, WU CBSI3aH C METHIICHAMHUIHOMN TPYIIIOH B IMTOJOXKEHUH 3 M ¢ METHIIBHON
TPYITION B MTOJIOKCHHUH 2.
Bapwuant ocymectienus 6. CoequHEHUE MO0 BApUAHTY OCYIICCTBICHUS 5, TJ¢ COCIMHCHUE BHIOUPAIOT U3
TPYIIIBI COSAMHEHNH, IPEACTaBICHHBIX 001el popmyoi 111
O

HiC
1 Q
R S 'I[ / , NS 1-.02
G b X
Q3 3 N/ '\II o
2 R’
R il

rae Rl, Rz, R’ , Q1, Q,, Q3 UMEIOT Te ke 3HAUSHUS, KOTOPhIE oIpeaeseHbl B 1. 1, 2 wim 3 BhIIIe.
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Bapuanr ocymectsienus 7. CoeJMHEHHE 110 BAPHAHTY OCYLIECTBIICHHUS 6, TIe COCUHEHNE BEIOMPAIOT U3
TPYIIBI COEMHEHNH, IPEACTaBICHHBIX 001eH Gpopmynoit VI

%—IRS

N R

= I\ R7
6

> R

N N—""o

VI

rae R, R% RY, R, R%, R® u R” umerot Te ke 3HaueHHMs1, KOTOpBIE OMpe/ecHsl B BapuanTe (iii) mmn (iv) mo
m. 1, 2 wiau 3 BeIIIE,

rze B BapuanTe (iil) IpeAnovYTUTEIBHO

R' npencrasiser H, NH,;

R? npencrasiseT H;

R’ MpeJICTaBIICT TPYIINY, BRIOpaHHyo U3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBisier aToM BOIOPOAA WIH KATHOH, TIOAXOIANIMN [t 06pa30BaHus (papMaleBTHIECKH [IPHEM-
nemoii commn win -CH,-O-C(=0)-R*® i -CHMe-0-C(=0)-R*® wnt -CMe,-0-C(=0)-R* umn -CH,-0-C(=0)-0-
R*® wi -CHMe-O-C(=0)-0-R* mmn -CMe,-O-C(=0)-0-R*®;

R MIPEACTaBISAET AKWIBLHYIO TPYINTY, UMEroNIyto oT 1 mo 11 atoMoB yriieposa, KOTopas sIBISIeTCS TUHEH-
HOW, pa3BEeTBICHHON MITH ITUKIMYECKOH, MIIH WX KOMOWHAITHIO, T1Ie R rpymnmna HeoOs3aTeabHO 3aMelleHa OTHOM
WM HECKOJIBKUMU TPYIIIIaMu, He3aBucuMo BeIOpanHbiME U3 -OH u -O-C_s-ankuia;

R* npencrasiseT H, Cy_4-ankwr; u

R’ npencrasiser H, Cy_4-ankui, C 1_4—aJ'IKI/IJ'IeH—OR3;

R® npencrasiseT Cy4-ankui, OH, -OPO3R3a2; u

R’ npeacrasisier H, Cy_4-ankun, C,_4-ankunen-OH, C1_4—aJ'IKI/IJ'I€H-OR3, rze R’ TaKoH, KaK omnpezesieH BbI-
me, Cy_4-ankuneH-F; u

rzie B BapuaHte (iv) MpearmovTUTEIFHO

R npencrasiser H, NH,;

R’ npeacTasisieT H;

R’ npencrasimsier rpymmy, Beibpannyio u3 H, -PO;R*,, -CH,-OPO;R*, i -CH,-O-C(=0)-R*";

R* mpezcTaBisier aTOM BOZOPOA WIH KATHOH, TTOAXOISIIMN [Uisi 00pa30BaHus (papMAaleBTHUECKH IPHEM-
nemoit comu mwin -CH,-0-C(=0)-R™ mmn -CHMe-0-C(=0)-R* i -CMe,-0-C(=0)-R* mwmm -CH,-0-C(=0)-0-
R*® wi -CHMe-O-C(=0)-0-R*® mmn -CMe,-O-C(=0)-0-R*;

R MIPECTaBISAET AKWIBLHYIO TPYIITY, UMEroNIyto oT 1 mo 11 atoMoB yriieposa, KOTopas sIBISIeTCS TUHEH-
HOW, pa3BETBJICHHOW WM IUKIHMICCKOMN, HITH KX KOMOMHAIIUIO, TJC R*® IpyIIa HeoOs3aTeIbHO 3aMEeICHa OTHOM
WA HECKOJIBKMMU TpYIaMu, He3aBrucuMo BeIOpaHHbIMU U3 -OH u -O-C_-ankuna;

R* npencrasiser H, Cy_4-ankui; u

R’ npencrasiser H, Cy_4-ankui, C 1_4—aJ'IKI/IJ'IeH—OR3;

R® npencrasisier H, C,_4-ankui, OH, —OPO3R3a2; u

R’ npeacrasisieT C4-ankui, C;4-ankunen-OH, C1_4—aJ'IKI/IJI€H—OR3, rze R TaKoW, Kak OIpe/esieH BBILIE,
C,_4-anxuneH-F.

BapuanT ocymectBienus 8. CoelMHEHHE 110 BapUAHTY OCYIIECTBIEHUS O, T/Ie COCTUHEHUE BRIOMPAIOT U3
TPYIIBI COENMHEHUH, MPeACTaBIeHHBIX 00mIel hopmymon VII

VI

rae R', R% R?, R® u R’ umeroT Te ke 3Ha4CHHs, KOTOPBIE ONpeIeIeHs! B BapuarTe (iii) mu (iv) mo mm. 1, 2
WK 3 BBIIIE,

riae B BapuaHTe (iii) IpeanoYTUTEIEHO

R! npeactasisier H, NHj;

R’ npeacTasisieT H;

R’ npencrasimsier rpymmy, Beibpannyio u3 H, -PO;R*,, -CH,-OPO;R*, i -CH,-O-C(=0)-R*";

R* mpezcTaBisier aToM BOIOPOAA WIH KATHOH, TIOAXOIANIMN /Ui 06pa30BaHus (papMaleBTHIECKH [IPHEM-
nemoii commn win -CH,-O-C(=0)-R*® i -CHMe-0-C(=0)-R*® wu -CMe,-0-C(=0)-R* mmn -CH,-0-C(=0)-0-
R*® i -CHMe-0-C(=0)-0-R™ i -CMe,-O-C(=0)-0-R™;

R’ mpejicraBisier alKmIbHyO TPy, ©MeolTyio oT 1 10 11 aToMOB yriepo/a, KoTopast SBISeTCS JTHHEH-
HO#, pa3BETBICHHON WIIH IMKIMYCCKOMN, HIIM X KOMOMHAIMIo, Te R*® rpyIma Heobs3aTenbHO 3aMeleHa oqHol
WITH HECKOJIbKUMHU TPYIIIIaMU, He3aBUCHMO BbiOparubiMu 13 -OH u -O-C | ¢-ankuia;

R* npencrasiseT H, Cy_4-ankwr; u
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R’ npencrasiser H, Cy_4-ankui, C 1_4—aJ'IKI/IJ'IeH—OR3;

R® npencrasiseT Cy4-ankui, OH, -OPO3R3a2; u

R’ npencrasusieT H, Cy_4-ankun, C;_4-ankunen-OH, C1_4—aHKI/IHeH-OR3, e R® TaKoH, KaK OMpesesieH BbI-
ure, C, 4-ankuies-F; n

rje B BapuaHte (iv) mpenrnouTUTEIbHO

R! npeactasisier H, NHj;

R’ npeacTasisieT H;

R’ npencrasimsier rpymmy, Beibpannyio u3 H, -PO;R*,, -CH,-OPO;R*, i -CH,-O-C(=0)-R*";

R* mpezcTaBisier aToM BOIOPOAA WIH KATHOH, TIOAXOIANIMN /Ui 06pa30BaHus (papMaleBTHIECKH [IPHEM-
nemoii commn win -CH,-O-C(=0)-R*® mmn -CHMe-0-C(=0)-R*® wnt -CMe,-0-C(=0)-R* umn -CH,-0-C(=0)-0-
R*® wim -CHMe-0-C(=0)-0-R™ i -CMe,-0-C(=0)-0-R™;

R MPECTaBISICT ANKIWIBHYIO TPYIITY, UMEIOIIYI0 OT 1 10 11 aToMOB yriiepoja, KoTopas SBISCTCS JTHHEH-
HOW, pa3BETBICHHOW VI UKIHMICCKOMN, FITH HX KOMOMHAIIUIO, TJC R rpyIIa HeoOs3aTeIbHO 3aMEeICHa OTHOM
WA HECKOJIEKMMU TpYIaMu, He3aBrucuMo BeIOpaHHbIMU U3 -OH u -O-C_¢-ankuna;

R* npencrasiseT H, Cy_4-ankwr; u

R’ npencrasisaeT H, Cy_4-ankw, C1_4—am<1/meH—OR3 ;

R® npencrasmsier H, C,_4-ankmn, OH, -OPO;R™,; u

R’ npencrasuseT C4-ankun, C;4-ankuinen-OH, C1_4—am<1/meH—OR3 , TIe R’ TaKoOH, Kak OIpe/aesicH BBIIIE,
C,_4-anxuneH-F.

BapuanT ocymectBienus 9. CoelnHEHHE 10 BapUAHTY OCYIIECTBIEHUS 5, I/ie COCTMHEHUE BRIOMPAIOT U3
TPYIIBI COEAUHEHNH, TPEACTaBICHHBIX 001el popmynon VIII

1

R
0
Qy
- amaa e
R H,C e
5" e, N O

I
3
R VIII
rae Rl, Rz, R3, Q1, Qz, Q3 UMEIOT Te kKe 3HAYeHHSI, KOTOPBIE ONpeIeNeHbI B mil. 1, 2 wiu 3 BhIIIE.

Bapwuant ocymectenenus 10. CoequHEHNE 0 BApUAHTY OCYIECTBICHHS 9, TIe COSTUHCHUE BRIOUPAIOT W3

TPYIIBI COeNTMHEHUH, MPEACTaBICHHBIX 001mel hopmyoi XI

R
o] H R4 5
Z SN N R
N 7
R2 / ! i Ee
0 HSC o
CH, N~ N
I3 O
R XI

rae Rl, Rz, R’ R R4, R’, R® u R’ umeror e xe 3HAYEHUs, KOTOPBIE ONpeaeNieHbl B . 1, 2 win 3 BhIIIE,

rae B BapuanTe (iii) IpeanoYTUTEIEHO

R! npencrasiseT H;

R’ npencrasnser rpynmy, BeiGpannyio u3 H, -O-Ar', -O-Het', -NH,, rae Ar' npencrapmser (peHHIbHYIO
TpyIIy, KOTOpas HEoOs3aTelIbHO 3aMEIICHA OJHOM WM HECKOJNBKHUMH TpyNmamu, BeIOpaHHBIMH u3 -CN,
-O-Cy4-anxuna, win rae (QeHWwIbHas Tpylna MOXKET HECTH JIBE 3aMCIIAIOIIMEe TPYIIBl Ha COCETHHX aroMax
KOJIBI[A TaK, 9YTO 3TU COCEITHUE 3aMEUIAFOIIUC IPYIIIEI MOTYT OBITh CBSI3aHBI BMECTE ¢ 00pa30BaHUEM S-UIICHHOTO
FeTepOLMKIIA, HMEIOMIEro OQMH MM Ba IeTepOaToMa, HHAMBHAyatbHO BeOpanHbiX 3 N u O, rae Het' mpen-
CTaBJSIET APOMATHYECKUN TETEPOIMKII ¢ 5 Wik 6 aTOMaMH KOJIbI[a, BKIIOYAIOMIMMY 1 Wik 2 reTepoaToMa, WHIH-
BHIyalbHO BhIOpaHHBIX U3 N, S 1 O, UM HE apOMATHYECKUN YACTUYHO WJIH MOJIHOCTHIO HACHIEHHBIA TeTEPO-
LMK ¢ 6 aTOMaMH KOJIbI[A, BKIIOYAromuMe | rerepoarom, Beibpannsiii u3 N, S u O, rae Het' rpymma HeoGsi3a-
TEJIHbHO MOXET OBITh 3aMellleHa OJHON WM HECKOJNBKHUMH TPYIIaMH, WHIUBUAYadbHO BBIOPAHHBIMH W3
-C,.4-ankwmna, -O-C,_4-ankumna, -CN;

R’ MpeJCTaBISICT TPYIITY, BRIOpaHHyo U3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBisier aToM BOIOPOAA WIH KATHOH, TIOAXOIANIMN [t 06pa30BaHus (papMaleBTHIECKH [IPHEM-
nemoii commn wn -CH,-O-C(=0)-R*® i -CHMe-0-C(=0)-R*® wn -CMe,-0-C(=0)-R* umn -CH,-0-C(=0)-O-
R*® wim -CHMe-0-C(=0)-0-R™ i -CMe,-0-C(=0)-0-R™;

R MPEJCTABISICT ANKIIBHYIO TPYIITY, UMEIOIIYI0 OT 1 10 11 aToMOB yriiepoja, KoTopas SBISCTCS JTHHEH-
HOW, Pa3BETBICHHON WM NUKIMYECKOW, WIH UX KOMOWHAIIHIO, TIC R rpymmna HeoOs3aTeNbHO MOXET OBITh 3a-
MeIIeHa OJTHOH WM HECKOJBLKUMHY TpyIaMu, He3aBUCUMO BbIOpaHHbIMU U3 -OH u -O-C,_¢-ankuna;

R* npencrasnseT H, Cy_4-ankwr; u

R’ npencrasiseT H, Cy_4-ankw, C1_4—am<1/meH—OR3 .

R® npencrasmsier C,-ankun, OH, -OPO;R™,; u
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R’ npeacrasisier H, Cy_4-ankun, C, 4-ankunen-OH, C1_4—aJ'IKI/IJ'I€H-OR3, rze R® TaKoH, KaK ompezesieH BbI-
me, Cy_4-ankuneH-F;

rje B Bapuante (iv) mpearnouTUTETbHO

R npeacTasisieT H;

R? nmpencrasisier rpymy, BeiGpannyto u3 H, -O-Ar', -O-Het', -NH,, rae Ar' npexcrasmsier GeHIIBHYIO
TpymIry, KOTopas HeoOs3aTelIbHO 3aMeIleHAa OIHOM WM HECKOJIBKHIMH TPyNmamu, BBIOpaHHBIMH u3 -CN,
-O-C,4-anxwmna, uin rae (QeHwIbHas Tpylna MOKET HECTH JIBE 3aMelaloliye TPYIIBl Ha COCETHHX aToMax
KOJIBITa TaK, 9YTO 3TH COCEIHHIE 3aMEIAIONIIE TPYIIITEI MOTYT OBITH CBS3aHBI BMECTE ¢ 00pa30BaHUEM S-UJICHHOTO
reTepOIMKIIA, HMEIOMIEro OMH MM Ba IeTepOaToMa, HHIMBHAyatbHO BhOpanHbiX 3 N u O, rae Het' mpex-
CTaBIISCT APOMATHUYCCKUI TeTEPOLMKI C 5 MM 6 aTOMaMU KOJbI[A, BKIFOYAOIUME | WK 2 reTepoaToMa, HHIH-
BUAyaNbHO BBIOpaHHBIX M3 N, S u O, WiIu HE apOMaTUYECKHUI YaCTUYHO WIIH MOJIHOCTHIO HACBHIIICHHBIA TETEPO-
MK ¢ 6 aTOMAaMH KOJbIIa, BKIIOUaoMHME | retepoatoM, BeiOpanHsiii u3 N, S u O, rae Het' rpynma veo6s3a-
TENBHO MOXET OBITh 3aMeIllcHa OJHOM WM HECKOJBKUMH TpYIIIaMU, WHIUBUAYalbHO BEIODAaHHBIMH U3
-Cy4-anxuna, -O-C;_4-ankuna, -CN;

R’ npencrasimsier rpymmy, Beibpannyio u3 H, -PO;R*,, -CH,-OPO;R*, i -CH,-O-C(=0)-R*";

R* npecTaBisier aToM BOIOPOIA HITH KATHOH, TIOXXO/SAIIMI U 00pa3oBaHmst (hapMaleBTHICCKH MPHEM-
nemoit comut mwin -CH,-0-C(=0)-R™ mmn -CHMe-0-C(=0)-R* i -CMe,-0-C(=0)-R* mwm -CH,-0-C(=0)-0-
R*® wi -CHMe-O-C(=0)-0-R* mmm -CMe,-O-C(=0)-0-R*;

R MIPEACTaBISAET AKWIBLHYIO TPYIITY, UMEIoNIyto oT 1 mo 11 atoMoB yriieposa, KOTopas sIBISIeTCs TUHEH-
HOW, pa3BEeTBICHHON HMJIN ITUKIMYECKOH, MIIH WX KOMOWHAITHIO, T1Ie R rpynmna HeoOs3aTeabHO 3aMeleHa OTHOM
WA HECKOJIBKMMU TPYIaMu, He3aBrucuMo BeIOpaHHbIMU U3 -OH u -O-C_¢-ankuna;

R* npencrasiser H, Cy_4-ankui; u

R’ npencrasiser H, Cy_4-ankui, C 1_4—aJ'IKI/IJIeH—OR3.

R® npencrasisier H, C,_4-ankui, OH, —OPO3R3a2; u

R’ npeacrasisieT C4-ankui, C;4-ankunen-OH, C1_4—aJ'IKI/IJI€H—OR3, rze R TaKoW, Kak OIpe/esieH BBILIE,
C,_4-ankuneH-F.

Bapmant ocymectenenns 11. CoequHeHNe IO BapHaHTY OCYIIECTBICHHS 9, TI€ COSTUHEHUE BEIONPAIOT U3
TPYIIBI COeNUHEHUH, MpeACTaBIeHHBIX 00mIel hopmymon XII

I3 O
R XI1

rae Rl, Rz, R3, R® 1 R7 umetor Te xe 3HAuEHUs1, KOTOPBIE onpeesieHb! B .1, 2 uiu 3 Beille,

rie B BapuaHTe (iii) IpeanoYTUTEIHEHO

R npeacTasisieT H;

R? npexncrasisier rpymy, BeiGpannyto u3 H, -O-Ar', -O-Het', -NH,, rae Ar' npexcrapmsier GeHIIBHYIO
TpymIry, KOTopas HeoOs3aTelIbHO 3aMeIIeHAa OIHOM WM HECKOJIBKHUMH TPyNHamu, BBIOpaHHBIMH u3 -CN,
-O-C4-anxwmna, win rae (QeHwIbHas Tpylna MOKET HECTH JIBE 3aMelIaloliye TPYIIBl Ha COCETHHX aToMax
KOJIBITA TaK, 9YTO 3TH COCEIHHIE 3aMEIIAOIIIE IPYIIITEI MOTYT OBITH CBS3aHBI BMECTE ¢ 00pa30BaHUEM S-UJICHHOTO
reTepOIMKIIA, HMEIOMEro OMH MIH JBa FeTepoaToMa, HHAMBHAYaIbHO BEIOpanusx w3 N u O, rae Het' mpen-
CTaBIISCT APOMATHUYCCKUI TeTEPOLMKI C 5 MM 6 aTOMaMU KOJIbI[a, BKIFOYAOIUME | MK 2 reTepoaToMa, HHIH-
BUAyaNbHO BBIOpaHHBIX U3 N, S u O, WM HE apOMaTUYEeCKHUI YACTUYHO WIIH MOJIHOCTHIO HACBIIICHHBIA TETEPO-
IMKIT ¢ 6 aTOMAaMH KOJbIIa, BKIIOUaomuMy | rerepoatoM, Beiopannsiii u3 N, S u O, rae Het' rpynma veo6s3a-
TENBHO 3aMCIIcHa OJHOM WM HECKONBKUMH TPYIIAMH, WHIWBUAYAILHO BBIOpaHHBIMH u3 -C;4-alKuia,
-0-Cy4-anxuna, -CN;

R’ npencrasisier rpymmy, Beibpannyio u3 H, -PO;R**2, -CH,-OPO;R*, 1 -CH,-0-C(=0)-R™;

R* npecTaBisier aToM BOIOPOIA HITH KATHOH, TIOXXO/SAIIMI U 00pa3oBaHmst (hapMaleBTHICCKH MPHEM-
nemoit comu mwin -CH,-0-C(=0)-R™ mmn -CHMe-0-C(=0)-R* i -CMe,-0-C(=0)-R* mwmm -CH,-0-C(=0)-0-
R*® wi -CHMe-O-C(=0)-0-R* mmn -CMe,-O-C(=0)-0-R*;

R MIPEACTaBISAET AKWIBLHYIO TPYIITY, UMEIoNIyto oT 1 1o 11 atoMoB yriiepoa, KOTopas sIBISIeTCS TUHEH-
HOW, pa3BETBJICHHOW WM IUKIHMICCKOMN, HITH HX KOMOMHAIIUIO, TJC R*® rpyIIa HeoOs3aTeIbHO 3aMEeICHa OTHOM
WA HECKOJIBKMMU TpYInaMu, He3aBrucuMo BeIOpaHHbIMU U3 -OH u -O-C,_¢-ankuna;

R* npencrasiser H, Cy_4-ankui; u

R’ npencrasiser H, Cy_4-ankui, C 1_4—aJ'IKI/IJ'IeH—OR3;

R® npencrasiseT C;4-ankui, OH, -OPO3R3a2; u

R’ npeacrasusier H, Cy_4-ankun, C, 4-ankunen-OH, C1_4—aJ'IKI/IJ'I€H-OR3, rre R® TaKoM, KaK omnpezesieH BbI-
mre, C,_4-ankuiieH-F;
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rzie B BapuaHte (iv) MpearmovTUTEIFHO

R! npencrasiseT H;

R? npencrasisier rpymy, BeiGpannyto u3 H, -O-Ar', -O-Het', -NH,, rae Ar' npexcrasmsier heHMIBHYIO
TPYIITy, KOTOpasi MOXKET OBITh He0OsA3aTEIFHO 3aMEeIeHa OQHOM MIIM HECKOJIBKUMHY TPYIIIaMHU, BEIOPaHHBIMHU U3
-CN, -O-C,_4-ankwia, win rae GeHmIbHas TPYIIa MOXET HeCTH JBE 3aMeIarolIne TPYIIbI Ha COCETHUX aTOMax
KOJIBITA TaK, YTO 3TH COCEIHHUE 3aMEUIAOIIIE TPYIIITBI MOTYT OBITH CBS3aHBI BMECTE ¢ 00pa30BaHUEM S5-UJICHHOTO
reTepOLMKIIA, HMEIOIIEro OMH HIIM [Ba TeTepoaToMa, MHIMBHIyansHO BeOpannsx n3 N u O, rae Het' npen-
CTaBIISET APOMATHYCCKUI TETEPOLMKI C 5 MM 6 aTOMaM¥ KOJbI[A, BKIIOYAIONMMHE | MK 2 reTepoaToMa, HHIH-
BUAyaIbHO BBIOpaHHBIX M3 N, S u O, WM HE apOMaTHYEeCKHUI YACTUYHO WIIH MOJIHOCTHIO HACBIIICHHBIA TETEPO-
IMKIT ¢ 6 aTOMAaMH KOJbIIa, BKIIOUaoIuME | retepoatoM, BeiOpanmsiii u3 N, S u O, rae Het' rpynma veo6s3a-
TENBHO 3aMCEIICHa OMHOM WM HECKONBKUMH TPYIIIAMH, WHIWBUAYAIHLHO BBIOpaHHBIMH u3 -C;4-alKuia,
-0-Cy4-anxuna, -CN;

R’ MpeJICTaBIICT TPYIITY, BRIOpaHHyo U3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBisier aToM BOIOPOAA WIH KATHOH, TIOAXOIANIMN /Ui 06pa30BaHus (papMaleBTHIECKH [IPHEM-
nemoit comut mwin -CH,-0-C(=0)-R™ mmn -CHMe-0-C(=0)-R* i -CMe,-0-C(=0)-R* mwm -CH,-0-C(=0)-0-
R*® wi -CHMe-O-C(=0)-0-R* mmn -CMe,-O-C(=0)-0-R*;

R MIPEACTaBISAET AKWIBLHYIO TPYIITY, UMEIoNIyto oT 1 mo 11 atoMoB yriieposa, KOTopas sIBISIeTCS TUHEH-
HOW, pa3BEeTBICHHON HMJIN ITUKIMYECKOH, TN WX KOMOWHAITHIO, T1Ie R rpymnmna Heo0s3aTeabHO 3aMelleHa OTHOM
WM HECKOJIBKUMU TPYIIIIaMu, He3aBucuMo BeiOpanHbiME U3 -OH u -O-C_s-ankuia;

R* npencrasnseT H, Cy_4-ankwr; u

R’ npencrasisetr H, Cy_4-ankui, C 1_4—aJ'IKI/IJ'IeH—OR3;

R® npencrasisier H, C,_4-ankui, OH, —OPO3R3a2; u

R’ npeacrasisieT C4-ankui, C;4-ankunen-OH, C1_4—aJ'IKI/IJI€H—OR3, rze R TaKoW, Kak OIpe/esieH BBILIE,
C.4-ankunen-F.

Bapwuant ocymectenenus 12. CoequHEHUE 0 BApUAHTY OCYIECTBICHHS 1, TIe COSTUHEHUE BRIOUPAIOT W3
TPYIIBI COENMHEHUH, MpeACcTaBIeHHBIX 00mIen hopmynoi XIIT

R X111
rae R3, Rg, Q;, Q, UMEIOT Te Ke 3HAYCHHS, KOTOPBIE ONPE/IENICHBI B M. 1, 2 wiu 3 BEIIIIE.
BapuanT ocymectsienus 13. CoequHeHHe IO BapUaHTy OCYIIECTBIEHUS 12, TIe COeAMHEHNE BHIOUPAIOT
W3 TPYNIBI COSTUHEHHH, TTpeICcTaBIeHHBIX 00mel hopmyoit XV

0O H R4 5
N R
H N = | X R’
N/ Rs
N
l; ©
R

R XV

rae R3, R4, R’, R6, R, R® umeror Te xe 3HAYCHUsI, KOTOPHIE OTpeACIIeHBI B M. 1, 2 uiu 3 BhIIIe,

rae B BapuanTe (iii) IpeanoYTUTEIEHO

R® npencrasimsier rpymmy, Beibpannyio u3 H, -PO;R*,, -CH,-OPO;R*, i -CH,-O-C(=0)-R*";

R* mpezcTaBisier aTOM BOZOPOA WIH KATHOH, TTOAXOISIIMIH [Uisi 06pa30BaHus (papMaleBTHUCCKH [IPHEM-
nemoit comut mwin -CH,-0-C(=0)-R™ mmn -CHMe-0-C(=0)-R* i -CMe,-0-C(=0)-R* i -CH,-0-C(=0)-0-
R*® wi -CHMe-O-C(=0)-0-R*® mmn -CMe,-O-C(=0)-0-R*®;

R MPEJCTaBIICT ANKIWIBHYIO TPYIITY, UMEIOIIYIo OT 1 10 11 aToMOB yriiepoja, KoTopas SBISCTCS JTHHEH-
HOW, pa3BETBJICHHOW WM UKIHMICCKOMN, HITH HX KOMOMHAIIUIO, TJC R rpyIa HeoOs3aTeIbHO 3aMEeICHa OTHOM
WA HECKOJIEKMMU TPYIaMu, He3aBrucuMo BeIOpaHHbIMU U3 -OH u -O-C,_¢-ankuna;

R* npencrasiser H, Cy_4-ankui; u

R’ npencrasiser H, Cy_4-ankui, C 1_4—aJ'IKI/IJ'IeH—OR3;

R® npencrasiseT C;4-ankui, OH, -OPO3R3a2; u

R’ npencrasnsieT H, Cy_4-ankun, C;_4-ankunen-OH, C1_4—aHKI/IHeH-OR3, e R® TaKoH, KaK OTpesesieH BbI-
ure, C, 4-ankuieH-F; n

R® npencrasmsier rpymmy, Beibpannyio u3s -O-Ar” u -O-Het?,

rae Ar’ npencTaBisier GEHIIBHYIO TPYIILY, KOTOPas HEOOM3aTeIbHO 3aMEIICHA OIHOM MM HECKOIBKHMH

-8 -
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rpynmnamu, BeIOpaHHbIME U3 -CN, -O-C_4-ankuia, win rae eHWwIbHAs TPYIIa MOKET HECTH JIBE 3aMEIIAONTIe
TPYIIIEI HA COCEIHUX aTOMaX KOJbIIA TaK, YTO STH COCCIHHUE 3aMEUIAOIINE TPYIIIBI MOTYT OBITh CBSA3aHBI BMC-
cTe ¢ 00pa3oBaHHEM S5-WIEHHOTO TeTepOUMKIa MMEIOIIEro OAWH FJIM [Ba I'eTepoaToMa, WHAWBUIYAIbHO BBI-
Opannbix U3 N, S u O, rae yka3aHHBIH TETEPOIMKI MOKET HeoO0sM3aTeIhbHO HECTH OIWH WJIW JIBA 3aMECTHTEII,
BBIOpaHHBIX U3 OKCO, F, -O-C,_4-anmkuna, C; s-ankuia, CN; u

rae Het? MIPEACTABISACT aPOMATHICCKUI TETEPOIMKII C 5 WM 6 aTOMaMK KOJIbIA, BKIIOYAIOIIMMHA | win 2
reTepoaToMa, WHIANBUAYATbHO BHIOpaHHBIX M3 N, S u O, KOTOphle HEOOA3aTENbHO 3aMEIIeHbl OJTHOW WM He-
CKOJIBKUMHU TPYIIIIaMHt, HHIANBHYAITbHO BEIOpaHHBIME U3 -O-C;_4-anmkuna, -CN, F, C,_4-ankuna;

rze B BapuaHte (iv) MpearmovTUTEIFHO

R’ MpeJCTaBISICT TPYIITY, BRIOpaHHyro U3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBiser aToM BOIOPOAA WIH KATHOH, TIOAXOIANIMN /Ui 06pa30BaHus (papMaleBTHIECKH [IPHEM-
nemoii commn win -CH,-O-C(=0)-R*® mmn -CHMe-0-C(=0)-R*® wn -CMe,-0-C(=0)-R* umn -CH,-0-C(=0)-0-
R*® wm -CHMe-0-C(=0)-0-R™ i -CMe,-O-C(=0)-0-R™;

R mpejicraBisier alKmIbHyO TPy, ©MeolTyio oT 1 10 11 aToMOB yriepo/a, KoTopast SBISeTCS JTHHEH-
HOW, pa3BEeTBICHHON MJIN ITUKIMYECKOH, MIIH UX KOMOWHAITHIO, T1Ie R rpymnmna HeoOs3aTeabHO 3aMelleHa OTHOM
WM HECKOJIBKUMU TPYIIIIaMu, He3aBucuMo BeiOpanHbiME U3 -OH u -O-C_s-ankuia;

R* npencrasnseT H, Cy_4-ankwr; u

R’ npencrasiseT H, Cy_4-ankw, C1_4—am<1/meH—OR3 ;

R® npencrasmsier H, C,_4-ankmr, OH, -OPO;R™,; u

R’ npencrasuseT C_4-amkui, C;4-ankuinen-OH, C1_4—am<1/meH—OR3 , TIe R’ TaKoOM, KaK OIpe/escH BBIIIE,
C|4-ankuneH-F; u

R® npencrasnser rpymmy, Beibpannyto u3 -O-Ar” u -O-Het?,

rae Ar’ npencTaBiser GeHWIBHYIO TPYIITY, KOTOPas HEoOA3aTeTbHO 3aMeIIeHa OHOM MM HECKOIBKHMH
rpynmnamu, BeIOpanHbIME U3 -CN, -O-C_4-ankuia, win rae eHWIbHAs TPYIIa MOKET HECTH JIBE 3aMEIIAONIIe
TPVl HA COCEIHUX aTOMaX KOJbIIA TaK, YTO STH COCCIHHUE 3aMEUIAOIINE TPYIIIBI MOTYT OBITh CBSA3aHBI BMC-
cTe ¢ 00pa3oBaHHEM S5-WIEHHOTO TeTepOUMKIa MMEIOIIET0 OAWH FJIM JBa I'eTepoaToMa, WHAWBUIYAIbHO BBI-
Opannbix U3 N, S u O, rae yka3aHHBIH TETEPOIMKI MOKET He0O0sS3aTeIbHO HECTH OIWH WJIU JIBA 3aMECTHTEII,
BBIOpaHHBIX U3 OKCO, F, -O-C,_4-anmkuna, C; 4-anxuina, CN; u

rme Het? MIPEACTABISAET aPOMATHICCKUI TETEPOIMKII C 5 WM 6 aTOMaMK KOJIbIIA, BKIIOYAOIMMH | win 2
reTepoaToMa, MHANBHIYaIbHO BRIOpaHHBIX U3 N, S 11 O, KOTOpBIe MOTYT HEOOS3aTEIbHO OBITh 3aMEIICHBI OTHOM
WM HECKOJIBKUMU TPYIIIIaMy, HHAUBHIIYaJIbHO BeIOpaHHBIME U3 -O-C;_4-ankmia, -CN, F, C_4-ankuna.

Bapuanr ocymectsienus 14. CoequHeHne 10 BapuaHTy OCYIIECTBICHUS 12, rlie COeAMHEHNE BEIOMparoT
U3 TPYIIIBI COeTMHEHHH, TpeCTaBIeHHBIX 00mmei hopmymnoit XVI

O R4R5
H N = AN R7
| AL

I

R XVI

rae R3, R4, R’, R6, R, R® umeror Te xe 3HAYCHUsI, KOTOPHIE OTpeACIIeHBI B M. 1, 2 uiu 3 BhIIIe,

rze B BapuanTe (iil) IpeAnovYTUTEIBHO

R’ MpeJCTaBISICT TPYIITY, BRIOpaHHyto U3 H, -PO;R*,, -CH,-OPC, /% u —CHZ-O-C(:O)-R3b;

R* mpezcTaBisier aToM BOIOPOAA WIH KATHOH, TIOAXOIANIMN [t 06pa30BaHus (papMaleBTHIECKH [IPHEM-
nemoii commn win -CH,-O-C(=0)-R*® i -CHMe-0-C(=0)-R*® wnt -CMe,-0-C(=0)-R* umn -CH,-0-C(=0)-0-
R*® wim -CHMe-0-C(=0)-0-R™ i -CMe,-0-C(=0)-0-R™;

R MPECTaBISICT AKIIBHYIO TPYIITY, UMEIOIIYI0 OT 1 10 11 aToMOB yriiepoja, KoTopas SBISCTCS JTHHEH-
HOW, pa3BEeTBICHHON MITH ITUKIMYECKOH, TN UX KOMOWHAITHIO, T1Ie R rpymnmna Heo0s3aTeabHO 3aMelleHa OTHOM
WM HECKOJIBKUMHU TPYIIIIaMu, He3aBucuMo BeIOpanHbiME U3 -OH u -O-C_s-ankuia;

R* npencrasiseT H, Cy_4-ankwr; u

R’ npencrasnsaeT H, Cy_4-ankw, C1_4—am<1/meH—OR3 ;

R® npencrasmsier C,4-ankun, OH, -OPO;R™,; u

R’ npencrasnsieT H, Cy_4-ankun, C;_4-ankunen-OH, C1_4—aHKI/IHeH-OR3, e R® TaKoH, KaK OTpesesieH BbI-
me, Cy_4-ankuneH-F;

R® npencrasnser rpymmy, Beibpannyro u3 -O-Ar” u -O-Het?,

rae Ar’ npeacTapiser GEHMIBHYIO IPYIITY, KOTOPas MOXKET ObITh HEOOS3aTeIBHO 3aMEIIeHA OIHOM HITH
HECKOJBKUMHU TpymnaMmu, BeIOpaHHbIME U3 -CN, -O-C;_4-ankuia, uim rae (peHwIbHas IpyIna MOXKET HECTH JIBE
3aMeIIaroIIUe TPYIIBI Ha COCEHUX aTOMax KOJbIla TaK, YTO 3TH COCCIHUC 3aMEINAIOIINe TPYIIEI MOTYT OBITH
CBsI3aHBI BMecTe ¢ 00pa3oBaHUEM S-WICHHOTO TETEPOIMKIIA, UMEIOIIEeTr0 OJUH MIIM J[Ba TeTepoaroMa, BhIOpaH-
HeIX 13 N, S u O, T/Ie yKa3aHHBIH TeTEPOIMKII MOXKET HE00S3aTeIbHO HECTH OJIMH WJIM JBAa 3aMECTUTEIIS, MHIN-

-9.
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BUAYaJIEHO BEIOPaHHBIX U3 0KCo, F, -O-C|_4-ankuna, C; 4-ankuna, CN; u

rae Het® MIpeACTaBIsET apOMAaTUUECKUI TeTEPOLMKI C 5 WM 6 aToMaMH KOJIbLIa, BKIIOYaomuMu 1 wiu 2
reTepoaToMa, WHIANBUAYATbHO BHIOpaHHBIX M3 N, S u O, KOTOphle HEOOA3aTENhHO 3aMEIIeHbl OJTHOW WM He-
CKOJIBKUMHU TPYIIIIaMH, HHINBHIYAITbHO BEIOpaHHBIME U3 -O-C|_4-anmkuna, -CN, F, C,_4-anmkuna;

rae B (iv) IpeanouTHTENEHO

R’ npencrasimsier rpymmy, Beibpannyio u3 H, -PO;R*,, -CH,-OPO;R*, i -CH,-O-C(=0)-R*";

R* npecTaBisier aToM BOIOPOIA MITH KATHOH, TIOIXO/SIIMN U 00pa3oBaHmst hapMaleBTHICCKH MPHEM-
nemoit comut mwin -CH,-0-C(=0)-R™ mmn -CHMe-0-C(=0)-R* i -CMe,-0-C(=0)-R* mwm -CH,-0-C(=0)-0-
R*® wim -CHMe-0-C(=0)-0-R™ i -CMe,-O-C(=0)-0-R™;

R mpejicTaBisieT alKmIbHyO TPy, ©MEolTyio oT 1 10 11 aToMOB yriepo/a, KoTopasi SBISETCS JTHHEH-
HO#, pa3BETBICHHON WIIH IIMKIMYCCKOMN, HIIM X KOMOHHAImMIo, Tie R*® rpyrma Heobs3aTenbHO 3aMeleHa oqHol
WA HECKOJIEKUMU TpYIaMu, He3aBrucuMo BeIOpaHHbIMU U3 -OH u -O-C_¢-ankuna;

R* npencrasiser H, Cy_4-ankui; u

R’ npencrasiser H, Cy_4-ankui, C 1_4—aJ'IKI/IJ'IeH—OR3;

R® npencrasmsier H, C,_4-ankmn, OH, -OPO;R™,; u

R’ npencraBuseT C_4-amkui, C;4-ankunen-OH, C1_4—am<1/meH—OR3 , TIe R’ TaKoOH, KaK OIpe/esicH BHIIIE,
C,_4-anxunen-F;

R® npencrasmsier rpynmy, Beibpannyio u3s -O-Ar” u -O-Het?,

rae Ar® mpencrapisieT (GeHHIBHYIO IPYIITY, KOTOPAsk HeoOA3aTENMbHO 3aMEIeHA OHOM HITH HECKONBKHMH
rpynmnamu, BeiopanasiMu u3 -CN, -O-C_4-ankwia, win Tae GeHmIbHas TPyIa MOXKeT HECTH JIBE 3aMeIIaroIIne
TPVl HA COCEIHUX aTOMaX KOJbIIA TaK, YTO STH COCCIHHUE 3aMEUIAOIINE TPYIIIBI MOTYT OBITh CBSA3aHBI BMC-
CTe ¢ 00pa30BaHUEM S5-YIICHHOTO reTePOLUKIIA, MMEIOMIETO OJUH WM JIBa TeTepoaToMa, BeIOpaHHBIX u3 N, S u
O, re yka3aHHBIH TeTePOIUKI MOXKET HEOOs3aTeIbHO HECTH OJIMH WM JIBA 3aMECTUTEI, MHIUBUAYAILHO BBI-
OpanHbIX U3 0kco, F, -O-C; 4-ankuna, C;_4-ankuna, CN; u

rae Het® MpeACTaBIsET apOMAaTUUECKUI TeTePOLMKI C 5 WK 6 aToMaMH KOJIblLIa, BKIIOYAOImuMu 1 wiu 2
reTepoaToMa, MHANBHIYyaIbHO BEIOpaHHEIX U3 N, S 11 O, KOTOpBIe MOTYT HEOOS3aTEILHO OBITh 3aMEIICHBI OTHOM
WM HECKOJIBKUMU TPYIIIIaMHy, HHAUBHIIYaJIbHO BEIOpaHHBIME U3 -O-C;_4-ankmia, -CN, F, C_4-ankuna.

Bapuant ocymectsienus 15. @apmaneBTriaeckas KOMIO3HIMS, COAEpIKAIIasi COETUHEHHE TI0 JIIOOOMY H3-
BapHAHTOB OCyIIecTBIeHUs 1-14 1 hapManeBTHIECKN IPUEMIIEMBIH HOCHTEITh.

BapuanT ocymectsnenus 16. [IpumeHenne coeqMHEHHS 110 JIIOOOMY M3 BapHUaHTOB OCYIIECTBICHUS 1-14
e (hapMareBTHIECKONH KOMITO3UIINY 110 T1.15 ay1s1 JiedeHus GakTepranbHOW MHPEKINY, BRIOpaHHON 13 WHQEK-
i, Bei3BaHHBIX N. gonorrhoeae, Chlamydia trachomatis nnm ux koMOHHAIMEH.

OrmpeneneHus.

Crnenyromue onpeaeNicHus MpeTHA3HAYCHBI [T IOMOIIH YUTATEN0. ECIi He yKka3aHO WHOE, BCE TEPMUHEI
U3 00JIaCTH TEXHUKH, 0003HAYCHUS U JPYTHUC HAYYHBIC WIIM MEIWIMHCKUEC TCPMUHBI WIM TEPMHHOJOTHS, HC-
MOJIb3yEMbIC B HACTOSIIEM JTOKYMEHTE, UMCIOT 3HAYCHHUS, OOBIYHO IMOHATHBIC CIICIIUAINCTAM B 00JaCTH XUMUH U
MEIUIUHEL. B HEKOTOPHIX CIOydasx, TEPMHUHBI ¢ OOIICTIPHHSATHIMU 3HAYCHUSIMH OTPEACICHBI B HACTOSAIIEM J10-
KyMEHTE ISl ICHOCTH W/HIH Ui yIOoOCTBa CCBHUIOK, M BKIIFOUEHHE TAKHUX ONPEIEICHUI B HACTOSIINN JOKYMEHT
HE JTOJDKHO TOJNKOBATHCS KaK MPEACTABIIONIEE CYIIECTBEHHOE OTIMYHNE II0 CPAaBHEHHIO C OTPEICICHUEM TePMHU-
Ha KaK 0OBIYHO MMOHUMAETCS B JaHHOU OOJIACTH TEXHUKH.

B HexOTOpBIX BapHaHTaX OCYLIECTBICHUS TEPMUH "IpUMEpHO" OTHOCHUTCA K OTKIOHeHuto £10% ot 3asB-
neHHoro 3HadeHus. Korma ciaoBo "mMpuMepHO" HCMOJB3YETCS B HACTOSIIEM IOKYMEHTE B OTHOIIECHUH YHWCIIA,
CIIeIyeT TIOHMUMATh, YTO €IIle OAWH BapHaHT OCYIIECTBICHUS N300pETEHNS BKIIOYAET 3TO YUCIIO, HE M3MEHEHHOE
MIPUCYTCTBUEM CIIOBa "TIpUMEpHO".

"BBenenue" win "BBeJeHUE" JIEKAPCTBEHHOTO CPENICTBA NAMEHTY (M IrpaMMaTHYECKHUE SKBHBAICHTHI STOH
(hpassl) OTHOCUTCA K TPSIMOMY BBEICHHUIO, KOTOPOE MOXKET OBITh BBEJICHUEM MAIIMEHTY MEIUIIMHCKUM paOOTHH-
KOM, HFJIH MOXKET OBITh CAMOCTOSTEIHHBIM BBEJICHUCM H/HMJIM KOCBEHHBIM BBEICHUEM, KOTOPBIM MOKET OBITH aKT
MPOTIMCHIBAHUS JICKAPCTBCHHOTO CpeicTBa. Hampumep, Bpay, KOTOPBIA HHCTPYKTHPYET MAIMCHTa CaMOCTOSI-
TEJIEHO BBOJUTH JICKAPCTBEHHOE CPEJICTBO U JaeT MAICHTY PEIENT Ha JICKAPCTBEHHOE CPEJICTBO, OCYIICCTB-
JISIeT BBEJCHHUE JICKAPCTBEHHOT'O CPECTBA MAIUCHTY.

"JTo3a" u "mo3upoBKa" OTHOCATCS K KOHKPETHOMY KOJMUYECTBY aKTHBHBIX HIIM TEPANEBTUICCKUX arcHTOB
JUTSI BBeZIeHHs. Takue KOJMIeCTBa BKIIIOUEHBI B "T03UPOBaHHYIO GopMy", KOTOpask OTHOCUTCS K (PU3NIECKH JHC-
KPETHBIM €IUHHLIAM, TIOAXOISAIIAM B KQUeCTBE CIUHIYHBIX 03 IS JIOACH M APYTUX MIICKOIUTAIONINX, TIe Ka-
JK7Iasl eAMHUIIA COACPIKUT 3apaHee ONpeeTICHHOE KOJIMYECTBO aKTUBHOTO areHTa, paCCUNTAHHOE JUIA MTOTyYeHHS
JKeNTaeMoro Hadaya, IepeHOCUMOCTH U TepaneBTHYECKUX (PPEKTOB, B COYCTAHUH C OJHUM WM HECKOIBKIMH
TOJXOIANIMMH (hapMaIICBTUICCKIMU SKCIIUITUCHTAMH, TAKUMH KaK HOCHUTEITH.

Tepmuns! "neuenue” u "Tepanus", UCHONb3yeMble B HACTOSIIEH 3asBKE, OTHOCATCS K MHOXECTBY TUTHE-
HUYCCKUX, (PapMaKOJOTHYCCKUX, XUPYPTHICCKUX H/MIH (PU3UICCKUX CPEJICTB, MCIONB3YEMBIX C HAMEPCHHEM
BBUICYUTH W/WIIK 00JETYNUTH 3a00JCBaHNE W/WIIA CUMITOMBI C IEIBI0 PEIIUTh MPOoOIIeMy cO 310poBbeM. Tepmu-
HBI "nedenune" M "Tepanus” BKIIOYAOT NPO(UIAKTHYECKHE U Je4eOHbIe METOJIbI, TOCKOJIBKY 00a HaIpaBIICHEI
Ha TOJICP>KaHUE W/ BOCCTAHOBIICHHE 3I0POBhS MHAWBUIYYMa FITH KHUBOTHOTO. HEe3aBUCHMO OT MPOUCXOXK-
JCHHUS CHMIITOMOB, 3a00JICBaHNS W MHBAJIUIHOCTH, BBEJICHHE TIOAXOIAIIETO JICKAPCTBEHHOTO CPENCTBA IS 00-
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JICTYCHUS W/WIH JICYCHUS IPOOJIEMEI CO 3JI0POBBEM CIEIyeT HHTEPIPETHPOBATH KakK (hOpMY JICUCHHUS I Tepa-
MUY B KOHTEKCTE HACTOSIICH 3asSBKH.

"CrangapTHas J03UpoBaHHas GopMa, UCTIONb3yeMas B HACTOSIIEM JOKYMEHTE, OTHOCHTCS K (PM3MUECKU
JIUCKPETHOH €TMHHIIE TEPAIeBTHIECKOTO COCTABA, MMOAXOINEH 1 CyOheKTa, moajieariero JedeHnto. OqHaKo
ClIelyeT MOHWMAaTh, YTO O0IIee CYTOYHOE HCIIONF30BaHME KOMITO3MIHIN 10 HACTOSIIEMY M300peTeHHI0 Oyaer
OTIpeNIeNATHCS JICUallliM BpadyoM B paMKaxX 00OCHOBAaHHOTO MEIHIIMHCKOTO 3akiroueHus. KOHKpeTHbII ypoBeHb
3 GexTUBHON T03BI IS TFOOO0TO KOHKPETHOTO CYOBEKTa MM OpraHu3Ma OyJIeT 3aBHCETh OT MHOYKECTBA (PaKTo-
POB, BKIIIOUas 3a00J1€BaHNE, KOTOPOE JIEYAT, H TSHKECTh PaCCTPONCTBA; aKTUBHOCTH KOHKPETHOTO MIPHUMEHSIEMOTO
AKTHBHOTO areHTa; KOHKPETHYIO HCIOJIb3yEMYIO0 KOMIIO3UIIMIO; BO3PACT, MaccCy Tena, o0Iiee COCTOSHHE 3/10pO-
Bbsl, TIOJI U IUCTY CYOBEKTa; BPEMs BBCACHUS M CKOPOCTh BBIBEJCHHUS KOHKPETHOTO MPUMEHIEMOTO aKTUBHOTO
areHTa; MPOJIOJDKUATEILHOCTD JICUCHHUS; ICKAPCTBCHHBIC CPEICTBA W/IITU JOTIOJTHUTEILHBIC TEPATUH, HCIOIb3ye-
MBbIC B KOMOWHAIIMH YT OJHOBPEMCHHO C KOHKPETHBIM HCIIOJIE3YEMBIM COCTUHEHUEM(SIMH), ¥ TOJO0HbIC (hak-
TOPBI, XOPOIIO U3BECTHBIE B 00IaCTH MEIULINHEI.

Hamnpumep, "sneMeHT" 03HaYaeT OJUH AJIEMEHT WM 0OJIee OJHOTO 3JIEMEHTA.

TepmuH "BKIIOYas" HCIIONB3YeTCs s 0003HaYeHUs "BKIIIOYas, HO HE OrpaHn4mBasch dtuM'. "Brrodas”
1 "BKJIIOYAs, HO HE OTPAaHWYMBASCh dTUM" HCIOJB3YIOTCSA B3anmMo3aMeHseMo. TepMuH "comepikanuil”" uCmoib-
3yeTcsl B TOM € 3Ha4YeHWH, 49TO M "BKiIodaronuit". TepMuH "cocTosAmuii 3" UCHoNb3yeTcs sl 0003HAUYCHHUS
TOTO, YTO TIEPEUUCIICHHBIE 3JIEMEHTH NPHCYTCTBYIOT, HO OTCYTCTBYIOT IPYTHE, HE YIOMSIHYTBIE JIIEMEHTHI.
Tepmun "comepxamuii" UCTIONB3YETCS I BKIIOUSHUS 3HAUCHUS "COCTOSIIHNN M3" B Ka4eCTBE MPEIITOYTHTEb-
HOTO BapHaHTa OCYILECTBIICHHS.

Tepmun "Fabl" u3zBecTeH B JaHHOW 007ACTH TEXHHKH U OTHOCUTCS K OaKTepHAILHOMY (EpMEHTY, KOTO-
PpBIi, KaK TpearnonaraeTcs, QYHKIMOHUPYET KaK penykTasa Oenka-Hocutelns eHomna-ammia (ACP) Ha 3akiroun-
TEJNBHOW CTaJiMM YETHIPEX PEAKIMi, BOBJICUCHHBIX B KAXKIBIA IUKJI OMOCHUHTE3a YKUPHBIX KHUCIOT OaKTEepHil.
CunraeTcs, 4To STOT (PEPMEHT IMIUPOKO PACIIPOCTPAHCH y OaKTepUil U pacTCHUI.

Tepmun "uHrHONTOp (epMeHTa" OTHOCHTCS K JIOOOMY COCIMHEHHIO, KOTOPOE HE IO3BOJISIET (pepMeHTy
3(GEeKTUBHO BBHITOJHATH CBOW COOTBETCTBYIOIIHE OMOXHMHIUEcKne poiu. CinenoBarenbHo, "uArnouTopoM Fabl"
SIBIIICTCS JTI000€ COeTMHEHNE, KOTOPOe HHTHOUpyeT BhImoyiHeHne Fabl ero 6noxumuueckoii posnm. CTerneHb WH-
rubupoBaHus GepMEeHTa JIIOOBIM TAKUM COCTMHEHUEM OYAET BapbUPOBATHCS M ONKCaHA B HACTOSIIEM JTOKYMEH-
TE€ U B APYTUX MECTax.

TepmuH "aHTHOMOTHYECKUN areHT" WM "aHTHOAKTepUaIbHBIA areHT" MOJKEH O3Ha4yaTh JIF000e JeKapCT-
BEHHOE CPEICTBO, KOTOPOE MOJE3HO UIA JICUCHHUS, IPOPIIIAKTUKN MM WHOTO YMEHBIIEHHS TSDKECTH JIF0OO0TO
0aKTepHaIbHOTO 3a00JCBAHUS WM JIFOOBIX €r0 OCIOKHEHUH, BKIIFOUYas JTF000E U3 COCTOSIHUM, 3a00JIeBaHUI WIIH
OCIIOXKHCHHUH, BO3HHUKAIONIUX B PE3YNbTaTe W/HWIM OIHCAHHBIX B HACTOSAIIEM IOKYMEHTE. AHTHOMOTHYECKHC
areHTHl BKIIOYAIOT, HATIPUMED, He(aTOCIOPHHBI, XUHOIOHBI U (DTOPXUHOJIOHBI, ICHUIMLTUHEI U UHTUOUTOPHI
Oecra-makramassl, KapOarmeHeMbl, MOHOOAKTAMBI, MAKPOIHIBI ¥ THHKO3aMU/IBI, TIINKOTICTITUABI, PH(aMITHH, OKca-
30JIMIUHOHBI, TCTPAIMKINHEI, aMHHOTIIMKO3UIBI, CTPEIITOTPAMHHBL, CyTh(GOHAMUABI U TOJA00HEIe. [pyrue aH-
THOMOTHYCCKHE WIN aHTHOAKTCPUANILHBIC arCHTHI OMUCAHBI B HACTOSIIEM JOKYMEHTEC W W3BECTHBI CIICIHAIIH-
CTaM B JaHHOH 00JIaCTH TEXHHWKHU. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS, TEPMUH "aHTHOMOTHUECKHIA areHT"
HE BKJIIOYAET areHT, KOTOPHIA sABisieTcs HHruouTopoM Fabl, Tak 4ro kKoMOMHAIMU O HACTOAIIEMY H300peTe-
HHUIO B HEKOTOPBIX CIydasx OynyT BKIIOYATh OAWH areHT, KOTOPHIX sBisercs uHruomropom Fabl, m mpyroit
areHT, KOTOPBIN He sABJsieTcss HHruoutropom Fabl.

TepMmuH "JeKapCcTBEHHOE CPEICTBO", MPUMEHSEMbIN B HACTOAIIEM JOKYMEHTE, OTHOCHUTCS K JIIOOOMY Be-
IIECTBY, IONAAAIONIEMY B, II0 MEHBIIIEH Mepe, OIHOMY M3 OINpelesIeHUH, TaHHbIX B cTaThe 1, mm.2(a), 2(b) wmm
3a u3 Directive 2001/83/EC ot 6 HostOpst 2001 1., B pempakuuu ot 16 HostOpst 2012 r., wmu B crathe 1, nn.2(a) uim
2(b) u3 Directive 2001/82/EC ot 6 HOos10pst 2001 1., B pegakuuu ot 7 aprycta 2009 r. u B cratbe 2 u3 Regulation
(EC) No. 726/2004 ot 31 mapra 2004 T.

Tepmun "0oe3HB", HCNIOIB3YEMBIH B HACTOSINEM JOKYMEHTE, OTHOCHUTCS K JIF0OOW 0OJIEe3HH, BBI3BAHHOM
WK CBSI3aHHOM ¢ MH(EKIMEe! opraHu3Ma.

Tepmun "OakTepuanbHas 00JI€3HB", UCTIONB3YEMBIH B HACTOSIIEM JTOKYMEHTE, OTHOCUTCS K JII000# 06ome3-
HU, BBI3BAaHHOW WJIM CBS3aHHOU ¢ MH(DEKIuel OakTepusImMu.

Tepmun "mUc" ABISAETCS MPUHATHIM B NAHHOW OOJIACTH TEXHUKH, M OTHOCHTCS K PACIOJOKEHHUIO JABYX
ATOMOB WIIM TPYII BOKPYT ABOHHOHM CBS3HM TaKUM 00pa3oM, YTO aTOMBI WM TPYIIBI HAXOISATCS Ha OJHOH CTO-
poHe nBOWHOH cBs3H. Iuc-KoHpuryparmy gacto 0603HadaroTcs Kak (Z) KoHpuryparuu.

TepmuH "TpaHc" ABISETCS MPUHATHIM B JAHHOH 00JACTH TEXHUKH, U OTHOCHTCS K PACIIOJIOXKEHHIO JABYX
ATOMOB WJIM TPYIIIT BOKPYT JBOWHOW CBSI3M TAKMM OOpPa30M, YTO aTOMBI HJIHM TPYIIIEI HAXOAATCS HAa MPOTHBOIO-
JIOXHBIX CTOPOHAX BOWHOM cBsi3u. TpaHc-KoHpurypanuu yacto o6o3Havarores kak (E) konpurypammm.

Tepmun "tepaneBrudecknii 3GdexT" ABIsIETCS NPUHATHIM B JaHHOM 00JaCTH TEXHUKH, U OTHOCHUTCS K Me-
CTHOMY WJIH CHCTEMHOMY 3(Q(PEKTY y KHBOTHBIX, B YACTHOCTH MJICKOIUTAIOIIUX, 1 00JIee KOHKPETHO Y JIFOJCH,
BBI3BAHHOMY (PapMaKoOJOTHUYCCKU aKTUBHBIM BEIICCTBOM. TakuM 00pa3oM, TEPMHUH O3HA4aeT JIIO0O0H H3MepH-
MbIH 3 (EKT B THATHOCTUKE, JICUCHUH, CMATYCHUH, JICUCHUN WIH MPOQUIAKTUKE 3a00JICBAaHNS WIH B YIIyYIIe-
HHUH JKeTaeMoro (pH3MYEeCcKOro WIM YMCTBEHHOTO Pa3BUTHSI W/HIIH COCTOSHUH y )KUBOTHOT'O WM desoBeka. Dpa-
3a "TepaneBTHuecKd d(H(PEKTUBHOE KOTMYECTBO" O3HAYAET TAKOE KOJUYECTBO TAaKOTO BEIIECTBA, KOTOPOE JAeT
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JKENTACMBIN MECTHBIN I CUCTEMHBIH 3((GEKT ¢ pa3yMHBIM COOTHOIICHHEM TOJIb3a/PUCK, TPUMCHUMBIM K JTFO-
6omy nedenuro. TepaneBruuecku 3(h(PEKTHBHOE KOJINYECTBO TAKOTO BellecTBA OYyAET BapbUPOBATHCS B 3aBUCH-
MOCTH OT CyOBeKTa M OOJIE3HEHHOTO COCTOSHMSA, KOTOPOE JieyaT, MacChl Tela M BO3pacTa CyOBEeKTa, TSKECTH
00JIE3HEHHOTO COCTOSIHMSA, CII0c00a BBECHUS U MOJOOHBIX, YTO MOXKET OBITH JIETKO ONPEAETICHO CHCIHAIACTOM
B JAHHOW ob6yacTu TeXHWKW. Hampummep, omnpenereHHBIE KOMIO3WIMH TI0 HACTOSIIEMY H300pPETEHHIO MOTYT
OBITH BBEICHBI B KOJMYECTBE, JOCTATOYHOM IS TIOYUEHHS TEPareBTHUECKOTO ¢ eKTa Mpu pasyMHOM COOT-
HOIIICHHH TI0JIb3a/PHUCK, TPUMEHIMOM K TaKOMY JICICHHIO.

TepmuH "XupanbHBIR" SBISETCS MPUHATHIM B TAHHOW 00JIACTH TEXHUKH, H OTHOCUTCS K MOJIEKYyJIaM, KOTO-
pBle 001aal0T CBOWCTBOM HE COBMAJATh NMPH HAJO0XKEHHU 3epKAIBHOTO OTOOPaKEHHSI, B TO BpeMs KaK TEPMHH
"axupanbHBIA" OTHOCHTCS K MOJICKYJIaM, KOTOpBIC SIBISIOTCS COBHANAIONIMMHU MPU HAIOKCHUH 3¢pPKaTbHOTO
otobpaxenwus. "[IpoxupanbHOil MOJIEKYJIOH" SBISETCS MOJIEKYIa, KOTOPask MOTEHIMAIBLHO MOXKET OBITh IpeBpa-
IIeHa B XUPAIBHYIO MOJIEKYIIy B KOHKPETHOM IIpOIIecce.

CoequHEHHsT HACTOSILETO OIHMCAHUS MOTYT COJEPKaTh OAMH MM HECKOJIBKO XHPaJIbHBIX IEHTPOB H/HIH
JIBOMHBIX CBSI3eH U, CIIEAOBATENHLHO, CYIIECTBOBATh B BUIE T€OMETPHUUECKUX H30MEPOB, SHAHTHOMEPOB WIIH JHa-
CTEpeoMepOB. DHAHTHOMED M JHUACTEPEOMEPBI MOTYT OBITh 0003Ha4YeHb! cuMBodamu "(+)", "(-)", "R" umm "S" B
3aBHCHMOCTH OT KOH(HUTypannuu 3aMeCTUTEICH BOKPYT CTEPEOTEHHOTO aTOMa YTJepo/ia, HO CIICHHANCT B JaH-
HOW 00JIaCTH TEXHHWKH MOHMET, YTO CTPYKTypa MOXKET HESBHO 0003HAYaTh OAWH WM HECKOJBKO XHPAIbHBIX
1eHTpoB. CMecH YHAHTHOMEPOB MJIH TMacTepeOMEpPOB MOT'YT OBITh 0003HaYeHBI B HOMEHKIaType "(+)", HO crie-
[IUAJTUCT B JAHHOW OOJIAaCTH TEXHHWKH ITOMMET, YTO CTPYKTYpa MOXKET HESBHO 00O03HAYaTh XUPAIBbHBIA IIEHTP.
T'eomeTpuueckue n3o0Mepbl, BO3HUKAIOUIUE B PE3YJIbTATE PACTIONOKEHHUS 3aMECTUTENIEH BOKPYT ABOMHOM CBSI3U
YTIEPO-YTIACPO MIIN PACIIONOKECHUS 3aMECTHTENEH BOKPYT HUKIOAIKHIHFHOTO MIH TeTEPOIUKINIECKOTO KOJb-
I1a, TAK)KE MOT'YT CYIIIECTBOBAThH B COCMHEHMUSX 110 HACTOSIIEMY N300PETEHHIO.

CuMBoOJI ===+ 03HAa4yaeT CBs3b, KOTOpas MOXET ObITH OAWHAPHOH, NBOWHON WM TPOHHOW CBSA3BIO, KAaK
OIMCaHO B HACTOSIIEM JOKYMEHTE.

3aMecTuTeN! BOKPYT ABOMHOW CBSI3U YIIIEpOI-yIiiepoja 0003HAa4YeHBl Kak MMeronie KoHdurypammio "Z"
unu "E", rne Tepmunsl "Z" u "E" ucnons3ytot B coorBercTBuHu co ctangapramu IUPAC. Ecnu He ykazaHo HHOe,
CTPYKTYPHI, H300pakarolIre TBOWHBIC CBs3H, 0XBaThiBatoT 00a "E", u "Z" uzomepa. 3aMecTUTEeIN BOKPYT TBOM-
HOW CBSI3W YIJIEPOM-YTIIIEpO] albTEPHATHBHO MOTYT HasbIBaThCs "muc" wim "Tpanc", rae "muc" mpeacTaBiiser
3aMECTHTEN Ha OJHOW M TOH K€ CTOPOHE JBOHHOM CBS3H, W "TpaHC" MpEeACTaBIsSET 3aMECTUTEIN Ha TIPOTUBO-
TTOJIO’KHBIX CTOPOHAX BOMHOM CBsI3W. PacmosioskeHne 3aMecTUTeNIed BOKPYT KapOOIMKINIECKOTO KOJIbIIA TaKKe
MOJKeT OBITh 0003HaUYeHO Kak "1uc" wim "Tpanc”. TepmuH "Tuc" mpeacTaBiIsieT 3aMEeCTUTENH Ha OJTHOW M TOU kKe
CTOpPOHE TUIOCKOCTH KOJIbIIA, M TEPMHH "TpaHC" TPEICTABIIACT 3aMECTUTEIH Ha TPOTHBOIIOJIOKHBIX CTOPOHAX
TUTOCKOCTH KoJibIla. CMecH COeMHEHNH, B KOTOPBIX 3aMECTUTEIN PACIOI0KEHBI KaKk Ha OJHOW M TOH ke, TaK U
Ha MPOTUBOIOJIOXHBIX CTOPOHAX IFIOCKOCTH KOJIblia, 0003HavatoTes "muc/tpanc” wim "Z/E".

Tepmun "cTepeon3omepsl, UCIOIb3YEMBIH B HACTOSIIEM JOKYMEHTE, COCTOMT W3 BCEX T'€OMETPHUYECKUX
M30MEPOB, YHAHTHOMEPOB WM JracTepeoMepoB. Hacrosimiee n3o0peTeHne 0XBaThIBAET Pa3HbIE CTEPEON30MEPEI
9THX COEIMHEHMH U nX cMecu. Takke paccMaTpUBaIOTCS KOH(POpMaMOHHBIE H30MEPbI U POTaMephl OITMCaHHBIX
COEMHEHUII.

Tepmun "ED50" sBnsieTCs] IPUHITHIM B TaHHOHW 00JacTH TEXHUKUA. B HEKOTOPBIX BapHaHTaX OCYIIECTBIIC-
Hus, ED50 o3Hauaet 3 pexTHBHYIO 103y JIEKapCTBEHHOTO CPENCTBa, KOTopas BhI3bIBaeT 50% ero MakcuMaib-
HOTO OTBeTa WK 3 deKra, Win, arbTePHATUBHO, 03y, KOTOpas BEI3BIBACT 3apaHee ONpeneleHHbIH oTBeT y 50%
HCTIIBITYEMBIX CyOBheKTOB Win npenaparoB. Tepmud "LDS50" sBiseTcst MPUHATHIM B TAHHOW 00JIACTH TEXHUKH. B
HEKOTOPBIX BapuaHTax ocymiecTieHns, LD50 o3HawaeT m03y JIEKapCTBEHHOTO CPEICTBA, KOTOpas SBIACTCS
neranpHOM 1t 50% ncnpITyeMbIx. TepMuH "TepaneBTHYECKI HHACKC" SBISETCS NPUHIATHIM B TaHHOM 00sacTH
TEXHUKH TEPMUHOM, KOTOPBIH OTHOCHUTCSl K TEpalleBTHYECKOMY HMHJAEKCY JICKapCTBEHHOTO CpPEICTBa, OIpeie-
msiemoMy kak ED50/LDS50.

Tepmun "Ki" sBIsieTCS MPUHSTHIM B TaHHOW OOJACTH TEXHHKH M OTHOCHTCS K KOHCTaHTE AMCCOLUAIMH
KOMIUTEKCa (DepMEHT-HHTHOUTOP.

TepmuH "TIPOTHBOMHUKPOOHBIN" SIBIISICTCSI IPUHATHIM B JTAHHOW OOJAaCTH TEXHUKH M OTHOCHTCS K CIIOCO0-
HOCTH COCIUHCHUMH, OMHMCAHHBIX B HACTOSIIEM JTOKYMCHTE, MPEIOTBpAIlaTh, HHTHOMPOBATh WM YHUYTOXKATH
pOCT MUKpPOOOB, TaKMX Kak OaKTepUH, TPHOBI, TPOCTEHIIINE U BUPYCHI.

TepmuH "aHTHOAKTEPUATBHBIA" SBISICTCS MPUHITHIM B TaHHOW 0OJACTH TEXHWKU M OTHOCHTCS K CIIOCO0-
HOCTH COEIWHEHHH, PACKPHITHIX B HACTOSIIEM JOKYMEHTE, NPEIOTBPAIaTh, MOJABIATh WIM YHUYTOXKATh POCT
MHUKpOOOB OaKkTepHii.

Tepmun "MUKPOO" ABISETCS MPUHSITHIM B JTAHHOW 00JACTH TEXHUKH U OTHOCHTCS K MHUKPOCKOITMIECKOMY
OpraHu3My. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS, TEPMHUH MHUKPOO MpUMEHsIETCS K OakTepusaM. B apyrumx
BapUaHTaX OCYIIECTBICHUs, TEPMHH OTHOCUTCS K MTaTOr€HHBIM ()OPMaM MUKPOCKOIIMYECKOTO OpTraHu3Ma.

Tepmun "ankun", NpUMeHsIEMbId B HACTOSILIEM JOKYMEHTE, OTHOCUTCS K HACBILIEHHOMY NPSAMOMY WU
Pa3BETBICHHOMY YTJIEBOJOPOY, TAKOMY Kak MpsiMasi WIM pa3BETBICHHAs Tpymma u3 1-8 wiu 1-6 aToMoB yrite-
pona, obo3HaueHHBIX B HacTosmeM nokymeHTe kak C;-Cgankxun mmm C;-Cg-alKuil, COOTBETCTBEHHO. TepMHH
"HUBIIUH aJKuiI'", IPUMEHSIEMBIH B HACTOSIIEM JTOKyMEHTE, 00Jiee KOHKPETHO OTHOCHUTCS K HACBHIIIEHHOMY Hpsi-
MOMY WJIH Pa3BETBICHHOMY YTJICBOAOPOAY, TAKOMY KakK IpsMas FUIM pa3BeTBICHHAs rpymma u3 1-4 wm 1-3
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aTOMOB yriepojaa, o0o3HadeHHas B HacTosimeM nokymeHnTe kak C;-Cg-ankmn n C;-Cs-aJkuil, COOTBETCTBEHHO.
TUIoBBIC ANKUIBHBIC TPYIIIBI U HU3IINE AKWIBHBIC BKIIFOYAIOT, HO HE OTPAHUYCHBI MU, METHII, 3THJI, IPOIIHIL,
W30MPOIII, 2-MEeTWI-1-Tporui, 2-MeTHiI-2-TIPOTHI, 2-MeThui-1-0yTwi, 3-meTwi-1-0ytun, 3-MeTni-2-0yTuil,
2,2-numeTtni-1-npornwi, 2-MeTwi-1-meHTun, 3-MeTwiI-1-meHTwI, 4-MeTwi-1-neHTwn, 2-MeTuiI-2-TIeHTHN, 3-
METWI-2-TICHTW, 4-MeTHUN-2-TIeHTHN, 2,2-muMeTwi-1-0ytun, 3,3-auMernn-1-0yTwr, 2-3Twi-1-0ytun, OyTwil,
300y TN, T-OyTHII, ICHTHII, H30TICHTHI, HEOTICHTHI U TeKCHIL.

Kpowme Toro, repmun "amkun" (viu "HU3MIAA ank1") BKIIOYAET "3aMelleHHbIe alKuibl", T.€. €ro CleayeT
MOHUMATH KaK He0OsS3aTeIIbHO HECYIINH ONUH WM HECKOJIBKO 3aMECTUTENICH B OXHOM WIIM HECKOIBKHX ITOJIO-
KeHHusAX. TO ecTh, OH OTHOCHTCS TaKXKe K alIKWIBHBIM TPYIIIaM, UMCIOIIAM OJUH WM HECKOJIBKO (Hampumep,
JIBa, TPH, YCTHIPE, MATh, IIECTh U T.J.) 3aMECTHUTEIICH, KaXIbIii U3 KOTOPBIX 3aMEIacT BOJOPOJ Ha aTOME yTJie-
polia yrieBoJOpOAHONH OCHOBHOH Iiermy. Takue 3aMecTHUTENH MOTYT BKIIIOYATh, HAllPUMEp, THAPOKCHI, Kap0Oo-
HUIBHYIO TPyIIy (TAe KapOOHMIBbHAS TPYIIa HECEeT aTOM BOJOPOJa, AKWIBHYIO TPYIITY WIHA APYTYIO TPYIIY,
KaK ONpEIeNICHO B ATOM maparpade, Hampumep, 4TOOBI MMONYYUTh KapOOKCHIIBHYIO, aTKOKCHKapOOHIIBHYIO,
(hOpMIITEHYIO WU AIMIIBHYIO TPYIIY), THOKAPOOHUICOIEPIKAILYIO TPYImy (T/Ie KapOOHMIbHAS TPYINa HECeT
aTOM BOJIOPO/Ia, ANKWIBHYIO TPYIITY WM IPYTYIO TPYIITy, KaK OMPEAeIeHO B 3TOM maparpade, HapuMep, 9To-
OBl TOYYUTHh THOA(DHP, THOANETAT WK THOoopmuar), ankokcwi, dochopui, dochonar, pochunar, ocdar,
aMWHO, aMUJ0, aMUJINH, UMHUH, IHAHO, HUTPO, a3u0, CyIb(OTHIPII, aKIITHO, Cylbdat, cymnhoHar, cymbda-
MOWJ, CyTb(OHAMHUIO, CYIb(OHMI, TETSPOIHKINI, APATKII, IHKIOATKWI, TETEPOIHKII WA apOMaTHIECKYIO
WIIA TeTepOapOMaTHUIECKyI0 Tpymiry. Bo Becex cirydasx, KOTJa BEIICYITOMSHYTHIE TPYIITEI UMEIOT 0oJiee OTHON
BaJICHTHOCTH, JOIOJHHUTEIbHASI CBOOOTHAS BAJICHTHOCTH MOKET OBITH HACKHIIIIEHA aTOMOM BOJOPO/a, aJKIIIBHON
TPYNIOH, HUKIOANKUIBHON TPYNION, TeTepOLUKINUECKON TPYyNIoil, apuabHON TPYNION WK TeTepoapUIbHON
rpymmoii. Kpome Toro, criernuamictaM B JaHHOW OOJIACTH TEXHUKHU OYJET MOHSATHO, YTO (pparMeHTHI, 3aMeIleH-
HBIC B YTJICBOJOPOIHOM IIENH, CAaMH MOTYT OBITh 3aMEIICHBI, €CIM TO MpUMeHuMo. Hampumep, 3amectutenu
3aMEIICHHOTO AJKHMJIAa MOTYT BKIIOYATh 3aMCIICHHBIC W HE3aMEIICHHBIC (JOPMBI aMHHO, a3HJ0, UIMUHO, aMHJIO,
¢docpopuna (Bkmouass docdonar, pochunar u docdar), cyapdonmna (Bkmrouas cyiabdar, cynbhoHaAMHIO,
cynmbhaMomt U Cynb(hOHAT) W CHIMIBHBIX TPYII, a TakKe MPOCThIe d(UPHI, aJKHUITHO, KapOOHWIBI (BKIIOYas
KETOHBI, aJIbJIETU/IbI, KAPOOKCHUIIATHI M CIOKHBIE d(UPHI), HATPHI ¥ U30HUTpHI. Bo n3bexaHne COMHEHMMA, al-
KWJIBHYIO TPYIITY, HECYIIYIO OPYTYIO aNKIIBHYIO TPYIIY, CIEIyeT pacCMaTpHUBaTh HE KaK ANKIIBHYIO TPYIILY,
3aMEIICHHYIO JPYTOH aNKMIFHON TPYIIOH, a Kak OJHY Pa3BETBICHHYIO aJKIIIBHYIO TPYIIITY.

Tepmun "ankeHwn" ABISIETCS MPUHATHIM B TAHHOW OOJIACTH TEXHUKH W OTHOCHTCS K TPYIIE, COOTBETCT-
BYIOILIEH aJIKWJILHOW TpyTIe, ONpe/IeJIEHHOM BhIIIe, HO HEeCYIIeH OJAHY WJIM HECKOJIbKO ABOWHBIX CBS3€H yrie-
poxn-yriepon. Konedno, obIee KOJMYECTBO IBOWHBIX CBSA3EH OTPaHWYEHO YUCIOM aTOMOB YIJIEpoJa B ajKe-
HUJILHOW TPYIINE, W JUIS TOTO, YTOOBI Y4eCTh, 0 MEHBIICH Mepe, OJHY ABOHHYIO CBS3b, aIKCHHWIbHAS TPYIIIa
JIOJDKHA WMETh, 110 MEHBIICH Mepe, NIBa aToMa yriepoja. 3a MCKIIOYCHHUEM 3TOTO Pa3jindus, ONPEACICHUS U
XapaKTCPUCTHKH, TAHHBIC IS aJIKWILHOW TPYIIIEI BBIIIC, B PABHOW CTEIICHH MPUMEHHUMEBI K ATKCHWIBHOH rpy-
me.

Tepmun "ankuHWI" SIBISCTCS MPHUHATHIM B JTaHHOW OOJIACTH TEXHUKH M OTHOCHTCS K TPYIIIE, COOTBETCT-
BYIOILIEH aJIKWJIHLHOW TpyIIe, ONpeleNIeHHON BhIIIe, HO HECYIed OJHY WJIM HECKOJbKO TPOWHBIX CBS3€H yrie-
poxn-yraepon. Koneuno, ofmiee KOJTHYECTBO IBOMHBIX CBS3€H OTrpaHMYEHO YMCIOM aTOMOB yTIIEpOAa B ajKe-
HIJIBHOW TpYIIIe W IJI TOTO, YTOOBI y4ecTh, IO MEHBIEH Mepe, OMHY TPOHHYIO CBS3b, aJKHHIWIbHAS TpyIIIa
JOJDKHA WMETh, TI0 MEHBINIEH Mepe, /IBa aToMa yriepoja. 3a MCKIIOUYEHHEM ATOTO Pa3iudus, ONpEACTICHUS U
XapaKTepUCTHKH, JaHHBIC [UIA aJKIIFHOW TPYIITHI BHIIIE, B PABHOM CTENICHN MPUMEHUMBI K aIKWHUIBHOH TPyTI-
me.

Tepmun "apun" sIBISETCS NPUHSTHIM B JaHHOM 00JIACTH TEXHHKH M OTHOCHTCS K 5-, 6- U 7-4JICHHBIM OJI-
HOKOJIBIICBBIM apOMATUYCCKUM TPYIIaM, KOTOPBIC MOTYT BKJIIOYATh OT HYJIS IO YETBIPEX TeTepOaTOMOB, Ha-
npumep, OeH30My, MUppoiy, Gypany, THOPEHY, UMHIA30ITy, OKCA30Iy, THA30IIy, TPHA30IY, TUPA30ITy, TUPUIH-
HY, MUPA3UHY, MUPUAA3UHY U TUPUMHUIUHY U MOJ00HBIM. Te apiiIbHBIC TPYIIIBI, KOTOPHIC HMEIOT TeTEPOATOMBI
B KOJIBLICBOW CTPYKTypE, TaKK€ MOTYT Ha3bIBaThcsA "TeTepoapui’ WM "TeTepoapoMaTHYeCKHe COCOUHEHUs'.
ApomaTrdecKoe KOJIBII0 MOXKET OBITh 3aMEIICHO B OJJHOM MJIM HECKOJBKUX MOJIOKEHHUAX KOJbIa TAKIMHU 3aMeC-
TUTEJISIMH, KaK OTHCAHO BHIIIE, HATIPAMED, TATOT€HOM, a3UI0M, aIKHUIIOM, apajKIJIOM, alKeHUIOM, aIKHHUIIOM,
[UKIOAIKHIOM, THIAPOKCHIOM, aJKOKCHJIIOM, aMHHO, HHUTPO, CyIb(PTrUAPHIOM, UMHUHO, aMuI0, GochoHATOM,
(dhochunaToM, docdaToM, KapOOHIIOM, KapOOKCHIIOM, CHIIAIIOM, TIPOCTHIM 3(UPOM, AIKHITHO, CYJIb(HOHUIOM,
CyIb(OHAMHIO0, KETOHOM, allbAETHIOM, CIOXHBIM 3(pHpPOM, TeTSPOIUKIMIOM, apOMaTHYECKIMH HJIH TeTepoa-
pomarnyeckumu rpynmnamu, -CF;, -CN u momoOubpiMu. TepMuH "apun" Takke BKIIOYACT TOTUIMKIHYECKUAC
KOJIBIICBBIC CHUCTEMBI, COACPIKAIINE JIBA WM HECKOJIBKO IUKINYCCKHX KOJICI, B KOTOPBIX J[BA WJIH HECKOJBKO
ATOMOB YTJIEpOJia SBISIOTCS OOIIMMH s ABYX COCEIHUX Kojel (KOJbla SBISIOTCS "KOHICHCHPOBAHHBIMU
KoJIbIiamMu'"), TJie, IO MEHbBIIEH Mepe, OIHO M3 KOJICI[ SBJISICTCS apOMAaTHYEeCKUM, HATIPUMEp, IPYTHC IUKIAYC-
CKHE KOJIbIIA MOTYT OBITh IUKJIOATKAIAMY, ITUKIOATKCHUIAMY, [IUKIOATKUHIIAMH, apUIaMH /WA TeTePOLIK-
JIAJIAMH.

Tepmun "apankwi" win "apuinankui’ SBISETCS NPUHATHIM B JTaHHOW 00JIaCTH TEXHWKU U OTHOCHTCS K all-
KWJIBHOW TpyIIe, 3aMeleHHOW apWiIbHOW TPYNIOH (HApUMeEp, apOMaTHYECKOH HITM TeTepoapoMaTHIeCKOH
TPYIITION).
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Tepmun "kapOouuka" SBISETCS MPUHATHIM B JAHHOW 00JaCTH TEXHHKH U OTHOCUTCS K apOMATHYCCKOMY
WX HE apOMATHIECKOMY KOJIBITY, B KOTOPOM KaXIIbIif aTOM KOJIbIIA SBJISICTCS YTIICPOIOM.

TepMmuH "TMKIOANKWI", MPUMEHSEMBI B HACTOSIIEM JOKYMEHTE, OTHOCHUTCS K MOHOIIUKIUIECKOW HACHI-
MICHHON WM YaCTHYHO HEHACHIIIICHHON alKWIHbHOW WM aTKeHWIBHON TpyIie, U3, Hanmpumep, 3-6 wim 4-6 aTo-
MOB yTJIepojia, Ha3BaHHOW B HACTOSIIEM JAOKYMEHTe, HampuMep, Kak "Cs gIuKiIoankui” win "Cy gIIIKI0aTKAI",
U ee MONyYaroT M3 HUKJIoaNKaHa. [IpruMephl UKIIOaTKMIBHBIX TPYIIT BKIIOYAIOT, HO HE OTPAaHUYEHBI MMM, IIHK-
JIOTEKCaH, IUKJIOTEKCEH, UKJIONEeHTaH, NUKIO0yTaH, HUKIONPONAH WIM ITUKJIONCHTEH. YKa3aHHas LUKIIOAJ-
KWAJIbHAS TPYIIa MOXKET OBITh 3aMelIeHa B OJHOM WM HECKOJBKHX ITOJIOKEHHSIX OTHUM MU HECKOIBKAMH 3a-
MECTHTEIIIMU, KaK OTIMCAHO BHIIIIC.

Tepmunsl "ramo" winn "ranoreH", UCMONB3yeMbIC B HACTOSIIEM JoKyMeHTe, otHocsaTes K F, Cl, Br wmm L.
"Tamorenna" 0003HAYAaET COOTBETCTBYIOIIMN aHWOH TaJOTCHOB, a "TICEBIOTANIOTCHHI' WMEET OMpecIICHHE,
npuBesieHHOEe Ha cTpanule 560 u3 "Advanced Inorganic Chemistry" by Cotton and Wilkinson, Interscience Pub-
lishers, 1966.

TepmuH "amMuHO", IPUMEHSEMBIH B HACTOSILIEM JOKYMEHTE, OTHOCHUTCS K JIIOOOH rpymme CTPYKTYpHI -
NR,R;, Tre, ecnu He ykazaHo wHOE, R, 1 Ry, He3aBUCHMO BBIOMPAIOT U3 TPYIIILI, cocTosmei u3 H, ankuna, muk-
JOANKIIa, aJKeHWNIa, alKHHWIA, apuia, TeTepoapuiia, TeTepPONHUKINIECKUX TPYII, a TakXKe JIOOBIX IPYTruX
TPYIIII 3aMECTUTEJEH, IePEINCICHHBIX BBIIIEC B OTHOIIEHUH 00beMa 3aMEICHHBIX alKMIbHBIX TPYIII, 33 UCKIIO-
YeHneM KapOOHMIBHBIX TPYIII, THOKAPOOHMIBHBIX TPYII, IMHHOBBIX TPYIII U TPYIIIT 3aMECTHTEJIEH, B KOTOPBIX
TIPUCOEANHEHNE K OCTABIIICHCS MOJIEKYJIE OCYIIECTBIISIETCS Yepe3 reTrepoaroM, BeiOpanubiit u3 N, O, S u P. Anb-
TEepPHATHBHO, R, 1 R, MOTyT mpencTaBinsaTs co00# yriieBoIOpOHBIE TPYIIIEI, KOTOPHIE CBSA3aHBI ¢ 00pa3oBaHUEM
TeTepOoIMKIIa BMECTE C aTOMOM a30Ta, K KOTOPOMY OHU MPHUCOEAHUHEHBI.

TepmuH "reTepoapuin’, UCMOJIB3yEMbIil B HACTOSIIIEM JOKYMEHTE, OTHOCUTCS K MOHOLIMKIMYECKON apoMa-
TUYECKOUN 4-6-4IeHHON KOJBIEBOW cHCTEME, COoAepiKallel OJAMH WM HECKOJIbKO T'eTepOoaToMOB, HalpuMeEp OT
OJTHOTO JI0 TPEX FeTePOaTOMOB, KOTOPEIC MOTYT OBITh OJJTHAKOBBIMU WIIM Pa3HBIMH, TAKHX KaK a30T, KACIOPOI U
cepa. Ecii BO3MOXKHO, YKa3aHHOE TeTepOapHIIbHOE KOJIBIIO MOXKET OBITh CBSA3aHO C COCCTHUM PAJUKAIIOM 4Yepes
yIIAEepoa WiH a30T. [IpuMeps! reTepoapuiIbHBIX KOJIEI[ BKIIIOYAIOT, HO HE OIpaHMYMBAIOTCS UMH, (ypaH, 6eH30-
¢dypan, THOEH, THPPOJI, THA3OI, OKCA30J, M30THA30J, U30KCA30JI, UMHIA30JI, MTUPA30JI, TPHA30J, MHPHINH U
MUPUMHUINH. YKa3aHHAS TeTepoapriIbHas TPyIIa MOKET OBITh 3aMeIleHa OTHIM FITH HECKOJIBKUMH 3aMECTUTE-
JSIMH, KaK OMFCAHO U apWibHOM Trpynmsl Beimie. TepMuH '"rerepoapui’ Takke BKIIOYACT TOUITMKINICCKIEC
KOJIBIIEBBIE CHCTEMBI, MMEIOIINE JIBA WM HECKOIBKO IUKIMYECKUX KOJEIl, B KOTOPHIX JBa WM HECKOJIBKO aTo-
MOB YTJIEPOJa WM T€TEPOaTOMOB SBIIIOTCS OOIIMMU JUIA IBYX COCEIHHUX KOJeI (KOJIbIa MIPEACTABISAIOT COO0H
"KOHICHCHPOBAaHHBIC KOJbIA") TJIe, IO MEHBIICH Mepe, OMHO M3 KOJICI IPEACTaBIsIeT co00i rerepoapui, Kak
OTIPENICIICHO BHIIIE, TOTJA KaK JPYrHe IUKINYCCKHE KOJbIA MOTYT OBITh IIMKIOANKWIAMY, [IUKIOATKCHIIAMH,
UKJIOAKIIAMH, apOMAaTHYCCKUMHU KOJBIIAMH W/WIH HACBHIMICHHBIMU, HCHACBHIICHHBIMA WIH apOMaTHYCCKIMHU
TeTePOLKIAMH.

TepmuH "reTeponuKI", UCMIOAB3YEMBINH B HACTOAIIEM JOKYMEHTE, OTHOCUTCS K MOHOIIMKINYECKOMY KOJIb-
1y, COJIepKalleMy OJUH UM HECKOJIbKO IeTepoaToMOB, HAIPUMEP OT OJHOTO JI0 TPEX T'€TepOaTOMOB, KOTOPHIE
MOTYT OBITH OAMHAKOBBIMHU WJIM Pa3HBIMH, TAaKHX KaK a30T, KUCIOpo U cepa. OcTanbHbIe YICHB KOJIbIa 00pa-
30BaHbI aTOMaMU yriepojaa. ['eTeponukit 00bIYHO UMeEET OT 4 710 8 YJIEeHOB KOJbIla U, MPEATNIOYTUTENBHO, 5 HITH 6
wIeHOB Koublia. Eciin He yka3aHO MHOE, TETEePOIMKII MOXKET OBITh apOMaTHYECKUM, YaCTHYHO WIIM ITOJTHOCTBIO
HaCHIIeHHBIM. Eciii He yKka3aHO WHOE, OH MOXKET COAEP)KaTh WIM MOXET HE COACPKATh JOMyCTUMBIE 3aMECTH-
TENH, KaK YKa3aHO B HACTOSIIEM JOKYMEHTE.

Tepmuns! "ruapokcu” U "THIPOKCUN", UCTIONB3yEMbIE B HACTOAILIEM AOKYMEHTE, OTHOCATCS K paguKaly -
OH.

TepmuH "HUTPO" SBISIETCS! IPUHATHIM B IAHHOW 00JIaCTH TEXHUKU U oTHOCHUTCS K -NO,; TepMuH "cynbd-
ruapul” SBISIETCS NPUHSATHIM B IJAHHOW 00JIaCTH TEXHUKH M OTHOCUTCS K -SH; u TepmuH "cynbdonnn” sBisercs
MPUHATHIM B TAHHOM 0071aCTH TEXHUKH U OTHOCUTCA K -SO;-.

OmnpenencHue KaxJI0TO BBIPAKCHHS, KOTJa OHO BCTpeyaeTcs 0ojee OJHOro pasa B JOOOM CTPYKType,
JOJDKHO OBITH HE3aBHCHUMBIM OT €T0 OTIPEIENICHUS T/Ie-IN00 eIlle B TOH K€ CTPYKTYpe.

Tepmuns! "tpudmmn", "To3un", "Me3un" u "HoHaQIWIT" ABISIOTCS IPUHATHIMU B JAHHON 00JaCTH TEXHUKH
1 OTHOCSTCS K TPUPTOPMETAHCYTB(OHMILHOM, M-TOTYOJICYIb()OHNIHLHONW, METAHCYIb(QOHUIHLHOW U HOHA(TOP-
OyTaHCyNB(hOHUIBHON IpyNIaM, COOTBETCTBEHHO. TepMHHBI Tpu(DIaT, TOUIAT, ME3WIAT U HOHA(IIAT SBISIOTCS
TPUHATHIMU B TAHHOH 00JIaCTH TEXHUKHU M OTHOCATCS K (yHKIIMOHAJIBHBIM TpyHIiaM TpupTopMeTaHCyIb(oHaTa,
M-TOyoJICyIb(oHaTa, MeTaHCYIbpoHATa U HOHAPTOPOYTAaHCYIb(hOHATA U MOJIEKYJIaM, KOTOPBIE COIepKaT yKa-
3aHHBIE TPYIIIbI, COOTBETCTBEHHO.

Cokpamennst Me, Et, Ph, Tf, Nf, Ts u Ms npeactaBisitoT MEeTHII, 3THII, (peHuII, TpU(PTOpMETaHCYIL(OHUI,
HOHA(GTOPOYTAHCYIB(QOHUI, M-TOIYOICYIb(MOHUI U METAHCYIH(POHIII, COOTBETCTBEHHO. boJiee MOTHBIN CITCOK
COKpAIIICHU, UCTIOJIB3yEMBIX CICIUAIUCTAMHU B 00JIACTH OPTaHUYECCKON XUMUH, MPEICTABICH B IEPBOM BBIITYC-
ke kaxxgoro toma Journal of Organic Chemistry; 3TOT CITUCOK OOBIYHO MPECTABICH B TAOIUIIC IO Ha3BaHHEM
CraHgapTHBIN CIMCOK COKpAIEHUH.

TepmuH "TIposekapcTBO" OTHOCUTCS K TMIPOM3BOJHOMY aKTHBHOTO COSIMHEHHUs (JISKApCTBEHHOE CPEJICTBO),
KOTOpOE IpeTepreBaeT TpaHC(HOPMAIHIO B YCIOBHAX MCIIOIB30BAHIS, HAIIPUMED, B OPTaHU3MeE, C BEICBOOOXKIE-
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HHEM aKTHBHOTO JIEKAPCTBEHHOTO cpezcTBa. [IponekapcTBa yacto, HO He 0053aTeIbHO, (hapMaKOIOTHUECKH He-
AKTHBHBI, TOKA HE MPEBPAILAIOTCS B aKTUBHOE JIEKAPCTBEHHOE CPEJICTBO.

Creyer MOHAMAaTh, 4TO "3aMelneHue” Win ""3aMeIIeHHbIN" BKIII0YaeT HEIBHOE YCIIOBHE, YTO TAKOE 3aMe-
IIIEHHE COOTBETCTBYET Pa3pelIeHHON BaJICHTHOCTH 3aMEIICHHOTO aToMa M 3aMECTUTENS, M UTO 3aMEIICHHE MPH-
BOJIUT K CTaOMIBHOMY COCIMHEHHIO, HAI[pUMeEpP, B KOTOPOM HE HMPOHUCXOIUT CAMOIPOU3BOIBHOE MPEBpaIleHHE,
TaKo€ KaK MeperpymninupoBKa, IUKIU3AII, OTIICIUICHNE WITH IPYTHE PEaKITii.

TepmuH "3aMEIIEHHBIN" TaKKe pacCMAaTPUBAECTCS KaK BKIIOYAIOIIAN BCE JOMYCTUMBIC 3aMECTUTEIIN OpTra-
HUYECKUX COCNMHEHHH. B MIMPOKOM acrekTe, TOIMyCTUMBIE 3aMECTHTENN BKIIFOYAIOT allUKIMYECKUe M ITHKIINIe-
CKHe, pa3BETBICHHBIC M HEpa3BETBJIECHHbBIC, KapOOUMKINYECKUE U TeTEePOLUKINYECKIE, apOMaTHUECKUe U He-
apOMaTHYEeCKUE 3aMECTUTEIH OPraHMYEeCKUX cOoeAMHEeHui. VInmocTpaTuBHbIE 3aMECTUTENH BKIIIOYAIOT, HAIIPH-
Mep, 3aMECTUTENH, ONIMCaHHbIE B HACTOSILEM JJOKyMEHTE BBIIIE, HAIPHMED, B CBS3H C 3aMEIIEHHBIMU aJIKHJIaMH.
JlonmycTumble 3aMECTUTENIH MOTYT OBITH OJHHMM MJIM HECKOJBKHMH W OJMHAKOBBIMH WJIM PAa3HBIMH JUIS HOAXO-
JUIIUX OPraHWYecKUX CoeTUHeHHH. J[s meneil 3Toro ommcaHusi, reTepoaToMbl, TAKUE KaK a30T, MOTYT UMETh
BOJIOPOJIHBIC 3aMECTUTENIN H/MIIN JIFOOBIE JIOMYCTHMBIE 3aMECTUTEIH OPTaHUYECKUX COCIMHEHUH, ONMMCAHHBIX B
HACTOSIIEM JOKYMEHTE, KOTOPHIE YIOBIECTBOPSIOT BAJICHTHOCTH T€TEPOAaTOMOB. B 3TOM KOHTEKcTe TepMuUH "10-
MTyCTUMBIE 3aMECTUTENH" O3HAYaeT JIF000H 3aMeCTUTENh, KOTOPBIA MOXKET OBITh CBSI3aH C OCHOBHOM MOJIEKYJION
0e3 HapymeHus OOMHX MPUHIMIIOB 00pa30BaHUS XUMHUYECKON CBS3H, TAKMX KaK MaKCHMAalbHOE KOJHYECTBO
BAJICHTHBIX AJIEKTPOHOB ISl aTOMa, PEACTABIISIONIETO HHTEPEC, U HE Jeiasi COeIMHEHNE HACTOIBKO TOKCHIHBIM
JUTS TIAIEHTa, YTO HeTpHeMieMas TOKCHIHOCTh OOHapy)KMBaeTcs Jake MPHW MUHMMAIBHOHM O3HPOBKE, HEOO-
XOJIUMOM TSl TOCTIDKEHUS TepareBTuIeckoro dddexra.

Jlist eneid 5Toro M300peTeHMs, XUMHYECKHE dIIEMEHTHI HICHTU(GUIIMPOBAHBI B COOTBETCTBUH ¢ [lepnoan-
yeckoi Tabnuuei snementoB, Bepcuss CAS, Handbook of Chemistry and Physics, 67th Ed., 1986-87, BuyTpn
o6oxku. Taxoke uist meset onucaHus, TEpMUH "yTIeBoJOpPOA" paccMaTpUBaeTCs Kak BKIIOYAIOIINI BCe JIOMycC-
THUMBIE COEIMHEHHS, UMEIOIIHE, IT0 MEHBIIEH Mepe, OJJMH aTOM BOJOpOJa M OJHMH aToM yriepoaa. B mmpoxom
acIiekTe, OIyCTHMBIC YIJIEBOJOPOABI BKIIIOYAIOT AIMKIMYECKHE U LMKINYECKUE, pa3BETBICHHbBIC 1 HEPAa3BETB-
JICHHBIE, KapOOIMKIINIEeCKIE U TeTePOIHKINIECKHIE, apOMATHIECKHE W HeapOMaTHIECKHE OPTaHUIECKUE COCIHU-
HEHHA, KOTOPBIE MOTYT OBITh 3aMEIIECHHBIMH WM He3aMEIICHHBIMH.

TepmuH "(dapmMarieBTHUECKH MPUEMIIEMBIE CONTU" SBJIICTCS MPUHSITHIM B TAHHOW 0OJIACTH TEXHUKH U OTHO-
CUTCSA K OTHOCHUTEIIFHO HETOKCHYHBIM HEOPTaHWYECKHMM M OPTaHWMYECKHUM KHCIOTHO-aIIUTHUBHBIM COJISAM HIIN
HEOPTraHMYECKUM WM OPTaHMYECKUM OCHOBHO-aAUTHBHBIM COJISIM, BKJIIOYAs, HampuUMep, COIepiKamruecs B
KOMITO3UIIMSIX TT0 HACTOSIMIEMY HW300pPETEHHUI0, M BKJIIOYAsl T€, KOTOPhIE MPHUCYTCTBYIOT B APYTHUX OJOOPEHHBIX
JIEKapCTBEHHBIX cpeacTBax (rae omoOpeHre MOXET OBITh JaHo JIFOOBIM KOMIIETeHTHBIM opraHoM B EU, USA,
CA, JP, CN mwm KR). [TonpazymeBaercs, 4ro hapManeBTHYECKH IPUEMIIEMBIE COJTH BXOAAT B 00BEM HacTOsIIIE-
ro m3o00perenus. Ciie1oBaTeIbHO, BCE CCHUIKH HAa COSAMHEHUS HACTOSIIIETO H300pETEHHSI CIIeIyeT IIOHNMATh Kak
CCBUIKM HE TOJIBKO Ha COEJIMHEHUS KaK TAaKOBbIE, HO TAKXKE HA (hapMalleBTUYECKH IIPUEMIIEMBIE COJTH COOTBETCT-
BYIOIIMX coeanHeHnH. CorlacHo OIHOMY acleKTy, papMareBTHUECKH MTPUeMIIEMbIE COJIM MOTYT OBITh BBIOpaHEI
U3 COJIeH, IPU3HAHHBIX (PapMaleBTHYECKH NPHEMIIEMBIMH B JIUTEpaType Ha JaTy Mojadu, ¥, B YaCTHOCTHU, KaK
ommcano B G.S. Paulekuhn et al. in J. Med. Chem. 2007, 50, 6665-6672 u mUTHPOBAaHHBIX TaM cChbUIKaX. Ecmu
COEIMHEHUEM TI0 M300PETEHHIO SBISIETCS] KHCIOTHOE COSIUHEHNE, U B YaCTHOCTH, TPOJIEKAPCTBO, COIeprKaIiee
(dhochaTHyIO TpYIIy, YyKa3aHHOE COSIMHEHHE 10 M300pETEHUIO0 MOXKET OBITh MpeaocTaBiieHo B ¢opme (apma-
HEBTHYECKH MPUEMIIEMBIX COJIEH, I/Ie COeqMHEHNe 00pa3yeT aHHOHHYIO YacTh, M IIPOTHBOMOH BEIOHMpPAOT U3 Na,
K, Mg, Ca, uinm mpoToHHpOBaHHBIE (OPMBI OPTaHNYECKUX OCHOBAHHUH dTaHOJIAMUHA, METIIyMUHA, TPOMETaMUHA
(1.e. 2-aMuUHO-2~(TUIPOKCUMETHII)IIpOIIaH-1,3-11oa) u neaHona (T.e. 2-(IMMeTHIaMUHO )3TaHoma). CTexruomer-
pust coneit ocobo He orpannueHa. Hampumep, conmn MoryT ObITh 00pa3oBaHbl ¢ (ochaTHEIMHE IPOJIEKaAPCTBAMU
10 M300peTeHNIO (MMEIOIUMHU 2 KUCJIBIX IPOTOHA) B JIIOOOM CTEXMOMETPHUYECKOM COOTHOIIEHHH oT O 110 2 9Kk-
BUBaJIeHTOB. OOBIYHO (hapMaleBTHYECKU MTPUEMIIEMBIE COJIM 00pa3yIoT TaK, YTO YHCTHIM 3apsj COJIM paBeH Hy-
JI10, T.€. YTO 00IIee KOJIMUECTBO MOJI0KUTEIBHBIX 3apS/I0B PaBHO 00IIEMY KOJIHYECTBY OTPUIIATEIbHBIX 3apsIOB.

Tepmun "neuenne" BKIIIOYAET 000 3HAUUTENBHBIN 2P deKT, HapUMep YMEHbIICHNE, CHI)KEHHE, MO~
JSIIHAIO WK yCTPaHEHHUEe, KOTOPHIA MPUBOIUT K YIYUIICHHIO COCTOSHHSA, 3a00JIeBaHM, PacCTpOCcTBA U MO00-
HOTO.

Tepmun "mpodunaktudeckoe" wim "TepaneBTHIecKoe" JICUSHUE SBISETCS MPUHATHIM B TaHHOW 00JIaCTH
TEXHUKA M OTHOCHUTCS K BBEICHHIO XO3WHY OJHOW WM HECKOJIBKMX PAacCMATPHBAEMBIX KOMITO3UIMA. Ecim
BBEJICHNE TPOHMCXOINT A0 KIMHUYECKOTO TPOSBICHUS HEXKEIAaTEIBHOTO COCTOSIHHA (Hampumep, 3a00JeBaHUSA
W IPYTOTO HEXEJATEeIbHOTO COCTOSHMS )KHBOTHOTO-X03MHA), TOTJa JICUCHHUE SBIACTCS MPO(QUIaKTHICCKIM,
TO €CThb OHO 3AIUIIACT XO35MHA OT Pa3BUTHS HEXKEIATEIBHOTO COCTOSHHSA, B TO BPeMs KaK €CIIM BBEJICHHE TPO-
MCXOAMT TOCIIE MPOSIBICHUS HEXKEJIATEIBHOIO COCTOSHUS, JICUCHHUE SIBIISICTCS TEPANIeBTHUECKUM (T.€. OHO Tpell-
Ha3HA4YEHO JJIsl yMEHBIICHUS, 00JICTYeHUsI WK TTOIIePKaHUs CYIIECTBYIOIIETO HEXKENATSILHOTO COCTOSIHUS HITH
CBSI3aHHBIX C HUM MOOOYHBIX dPPEKTOB).

"INarmment", "cyOobekT" MiIu "X035UH", KOTOPHIX JIeUYaT JaHHBIM CIIOCOOOM, MOKET O3HA4aTh MO0 YeIoBe-
Ka, 1100 KMBOTHOE, HE OTHOCSIIEECS K YelIoBeKy. JKUBOTHBIE, HE OTHOCSIINECS K YEJIOBEKY, BKIIOYAIOT )KUBOT-
HBIX-KOMIIAHBOHOB (HAIIPUMep, KOIIEK, CO0AaK) U )KUBOTHBIX, BRIPAITUBAEMBIX sl yIIOTpeOIeHHs B Uy (T. €.
TUIIEBBIX )KUBOTHBIX ), TAKUX KaK KOPOBBI, CBUHBH, Kyphl. He oTHOCAIIMECS K YeNOBEKY KHBOTHBIC MTPEINOYTH-
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TEJIBHO SIBJISIFOTCS] MIICKOTIMTAIOIIMMH.

Tepmun "MiekonuTaromnee" U3BECTEH B NTaHHOW 00JACTH TEXHUKH, U TUTIOBBIC MIICKOTIMTAIOIINE BKIIFOYA-
10T JIIOJIeH, PUMAaTOB, KPYIHBIH pOraThlii CKOT, CBHWHEH, co0ak, KOIEK W TPHI3YHOB (HAmpHUMep, MBIIIEH U
KpBIC).

TepmuH "OHOAOCTYIHBIN" SABIISIETCSA MPUHATHIM B JAHHOHM 00JI1aCTH TEXHUKH U OTHOCUTCS K (hopMe 00BbeKTa
OTIMCaHMA, KOTOPas TO3BOJISIET €My HJIM YaCTH BBEACHHOTO KOIMYeCTBa a0COPOUPOBATHCS, BBOIUTHCS WIH HHBIM
00pa3oM OBITh PU3NOJOTUIECKH TOCTYITHBIM CYOBEKTY HIIM TAITUCHTY, KOTOPOMY OH BBOJIHTCSI.

TepmuH "dapManeBTHIECKN MPUEMIIEMBIH HOCUTENb" SBJISETCS MPUHATHIM B JAHHON 00JIACTH TEXHUKH U
OTHOCHTCS K (papMalleBTUUECKH MPUEMIIEMOMY MaTepHaly, KOMIIO3UIMH WM HOCHTEINIO, TAKOMY KaK JKHIKUH
WIIM TBEPIBIH HAIOTHHUTEINb, pa30aBUTEIb, SIKCIIMIHEHT, PACTBOPUTENb WIIM MHKAICYJIUPYIOMNI MaTepHal, BO-
BJICUEHHBIH B NIepeMeIleHHEe WIH TPAHCIIOPTHPOBKY JIF000H paccMaTpUBaeMON KOMIIO3UIIMU HIIH €€ KOMIIOHEHTa
W3 OJTHOTO OpraHa WJIM YacTH Tella B IPYyroi opraH WiM 4acTh Teia. KaxIelli HOCUTENb TOJDKEH OBITh "mpHeM-
JeMbIM" B TOM CMBICJIE, YTO OH COBMECTHM C PacCMaTpUBaEMOW KOMIIO3UIMEH U €e KOMIIOHEHTaMH U He ITPUYH-
HSET BpeJa NauueHTy. HekoTopble mpuMepsl MaTepHaioB, KOTOPBIE MOTYT CIY>KHUTh (papMalieBTHUECKH TPUEM-
JIEMBIMH HOCHUTEJISIMH, BKITIOYAOT: (1) caxapa, Takue Kak JeKCTPO3a, JJaKTo3a, TI0Ko3a U caxapo3sa; (2) kpaxma-
JBI, TaKWE KaK KyKypy3HBIH Kpaxmal M KapTo(elbHBIH KpaxMall, a TakKe IMPOMU3BOJHBIC KpaxMmala, Takhe Kak
IIUKJIOEKCTPUHBI W MOAW(HUIIMPOBAHHBIE MUKIOACKCTPHHBI, BKIIIOYAs, TPEINOYTHTENHHO, (2-THAPOKCHUIIPO-
TIHJT)-B-LUKIIOJEKCTPUH U CyIb()oOyTHIIOBEIH ddup-B-nuKinonekcTpus; (3) Heutono3y 1 ee IMPOU3BOJHbIE, Ta-
K€ KaK MHUKPOKPHCTAJUIMYECKas IIEeJUTION03a, HaTPUHKapOOKCHMETHIIIEIIII0N03a, METHIIIIEIUTION03a, STHIILEIN-
oJ03a, ruapokcunponmwMerninemmonoza (HPMC) u amerar memmonio3sl; (4) MOPONIKOBBIA TparakaHT;
(5) conom; (6) xematun; (7) Tanbk; (8) oOpaszyronue MaTpUIly OJTUMEPHBIE dKCIIMITUCHTHI, TAKWE KaK MOJHUBH-
nunnupporuaus (I1BIT), nanpumep PVP K30, axpunoBsle moauMepsl U CONOIMMEPHI, TAKUE KaK pa3IMyHbIE
copra Eudragit u, mnpemnoururensHo, Eurdragit L100, CcyknuHaT THAPOKCHIIPOIHIMETHILEIIIFOIO3EI
(HPMCAS), npyrue cononmumepsl, Takie Kak CONOJIMMEPBI Ha OCHOBE MOJIMATHIICHTJIMKOI, Takue Kak Soluplus;
(9) sKkcuUNUEHTHI, TaKMe KaK Macjo Kakao M BOCKHM Aisl cynmo3uropues; (10) macia, Takne Kak apaxucoBOe
MacJjo, XJIOMKOBOE Maciio, caiopoBOE Macio, KyH)XyTHOE Macilo, OJIMBKOBOE Macllo, KyKypy3HOE Maciio H CO-
eBoe macio; (11) rmkonu, Takue Kak MPOMUICHTINKONb; (12) MOMUOMIBI, TAKHE KaK TIUICPUH, COPOUT, MAHHHUT
1 TOJIMATHIICHTIINKOMb; (13) crmokabie 3(HUPHI, Takue Kak dTHI OJIeaT, TIUIepua OereHaT u 3T Jyaypart; (14)
arap; (15) 6ydepHble areHTHI, Takue Kak TUAPOKCU MarHus ¥ THAPOKCH] amfoMuHus; (16) aJbTHHOBYIO KHCIIO-
Ty; (17) anmuporennyio Boxy; (18) m3oTonmdeckuit coneoii pactsop; (19) pactBop Punrepa; (20) >THIOBBIH
crupt; (21) docdatabie OydhepHbIe pacTBOPHL; U (22) Apyrue HETOKCUIHBIE COBMECTHMBIE BEIIECTBA, HCITOJIb-
3yemMble B (hapMaleBTHUCCKUX cocTaBaxX. OmMCcaHHBIE BCIIOMOTATENBHBIE BEIIECTBA MOTYT BBITIOJNHATH Oojiee
onHOU (yHKIIM. Hanpumep, HATIOMHATENN WK CBA3YIOIINE areHTHl TAKKE MOTYT OBITh Pa3phIXJIUTEISIMH, TIIH-
JaHTaMH, aHTHA/Ir€3MBaMH, CMa3bIBAIOIMMHY areHTaMH, ITOJICIIACTUTEISIMU U TI0100HBIMH.

TepmuH "pacTBOpPHUTENL" UCTIONB3YETCS B HACTOSIIEM JTOKYMEHTE JUIsl 0003HAYEHHS JKUJIKOTO XMMHUYECKO-
TO BEIECTBA, KOTOPOE CIIOCOOHO pacTBOPSTH 3HAUYNTEIHHOE KOJMUECTBO JPYroro BEIIECTBA, MPEICTaBIISIOIETO
MHTEpeC, "pacTBOPEHHOTO BelecTBa", ¢ 00pa3oBaHUEM MPO3PAYHOTO TOMOTEHHOTO pacTBopa. TepMuH "3Ha4u-
TEJILHOE KOJIMYECTBO" OMNpEAEISIeTCs IPeaIoNaracMbpIM UCIIOJIb30BAaHINEM pacTBOpa TaKUM 00pa3oM, 4To Hpej-
moJjlaraeMoe MCIIOb30BaHNE JOJDKHO OBITh BO3MOKHBIM OJ1aroaps pacTBOPEHHOMY KOJIMYECTBY PACTBOPEHHOTO
BeriecTBa. Hampumep, ecnu mpenmmonaraercss BBOIUTh COSAWHEHHE M0 HACTOAIIEMY H300pEeTeHHIO B JOpMe pac-
TBOpA HHBEKINEH, pACTBOPHUTENb JOJDKEH OBITH CIIOCOOCH PAaCTBOPSTH COCAMHEHNE B TAKUX KOJIMIECTBAX, YTOOBI
cenaTh BO3MOXHBIM BBEJICHHE TEPAICBTUIECKOM JTO3HI.

Ecmu He yka3aHo MHOE, BCe PEaKIUH, ONICAaHHBIC B HACTOAIIEM TOKYMEHTE, IPOBOIAT IIPH TeMIIepaTypax
peaxmmy, KOTOphIe NAlOT JKeJlaeMoe IeNICBOe COCIMHEHHE, W KOTOpPBIe 00ECIeUMBAIOT Pa3yMHBIH KOMITPOMUCC
MEK/Ty CKOPOCTBIO PEaKIMH M CEJICKTHBHOCTHIO. THIOBBIE TeMIEpaTyphl peaknuy Ul peakuuii coueTaHus Ha
ocHoBe Pd u peaknuii nuknmzanun Ha ocHoBe Fe cocrasmsitor ot 80°C no 90°C, B To BpeMs Kak yIaJieHUE 3a-
IIUTHBIX TPYIII 0OBIYHO OcymecTBIsIeTcs IpH TeMiieparype oT 0°C no koMHaTHOH Temmepatypsl (25°C).

Ecii He ykazaHO MHOE, Bce XapaKTEpHCTHKH NEPEMEHHBIX TPYII SBILIOTCS TAKKMMH JKe, KaK YKa3aHO IS COeJIH-
HeHust popMyts! I, wt, mooOGHBIM 00pa3oM, UX ClIeIyeT TOHUMATh TaK, YTo OoJiee KOHKPETHBIE 3HAYCHHUSI M KOMOMHA-
MM 3HAYEHUH, TipesicTaBiieHHbIe popmynamu [1-X VI, Taroke BO3MOXKHBI M JaKe TIPE/IOYTUTEIBHBL.

Ecnm He ykazaHo nHoe, TEpMUH "3aIyTHAs TPYIIa" UCTIOIB3YETCs B HACTOSIIEM JOKYMEHTE JIJIS XapaKTe-
pHU3aIMy TPYIIIEL, KOTOpasi CBA3aHa ¢ (PyHKIIMOHAIFHOW TPYIIION, 9TOOBI MIPEJOTBPATUTE ydacTHe 3TOW (yHK-
[IUOHAIFHOW TPYIIEI B TPEAIIoNIaracMoil XUMUYECKOH peakiuu. 3alfiuTHas TpyIIa JODKHA OBITh HHEPTHOH B
YCIOBHAX MPEIIOIaraéMoil XUMUIECKOH peakni, HO JOJKHA OBITH BOZMOKHOCTh YIAIHTH 3aIIUTHYIO TPYIITY
W3 COEAMHEHHs TaK, YTOOBI HE MPOMCXOIIIIN NalTbHEHIINE MPEeBPaAIIeHU B IPYTUX 9acTAX MOJEKyisl. [logxo-
JUIIME 3alllUTHBIE TPYIIBI ONMHMCAHbI Ul KaXI0H (QyHKIHoHAIBHOH rpymmsl B "Greene's Protective Groups in
Organic Synthesis", Peter G. M. Wuts, Theodora W. Greene, John Wiley & Sons, 20 Dec 2012.

CoequHeHHs 10 H300pETEHUIO.

B HacrosmieM M300peTeHNH MPEACTaBICHbl COCTUHEHHS, KOTOPBIE NEMOHCTPUPYIOT OJIaronpusATHYIO aH-
THOMOTHYECKYIO aKTHBHOCTb 4epe3 mHruOuposanue Fabl. CoenuHeHus mo HacToseMy H300pETEHHIO Tpel-
CTaBJIEHBI cienytomiei oomeit Gpopmynoii I
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rJie JIMHUS, COCIUHEHHAs! C K30IMKIMYECKON METHUIICHOBOW TIPYIOH, MPEenCcTaBiseT OJUHAPHYIO KOBa-
JICHTHYIO CBSI3b, 00Pa30BaHHYIO C aTOMOM a30Ta (OpMyJIHI [;

A, IpeICTaBIAET METHIILHYIO TPYIIITY;

wi A; 1 A, BMecTe ¢ aTOMOM a30Ta, C KOTOPBIM OHH CBSI3aHEI, 00pa3yIOT CICIYIOIIYIO TpyHmy Aj:

H N/
Q H
8
R As;
rjie rpynmna Az He orpaHu4eHa Mo ee ctepeoXxuMun. OHa MOXKeET OBITh OJTHUM dHAHTHOMEPOM
H N/

X

8

)

WU OHA MOKET OBITh APYTUM S3HAaHTHOMEPOM

R

WM OHA MOJXKET OBITh JIOOOW WX CMECHIO, BKIFOYAas OCOOCHHO PAIEMUYECKYIO CMECh JBYX BBINIECYyKa3aH-
HBIX DJHAHTHOMEPOB.

JItoObIe U3 ATUX TPYII MOTYT OBITH 0003HAYEHBI KaK TPYIIa Aj;

u r1e B Bapuanre (iii)

Q; npencrasisier CH, mim NH;

Q, npexacrasiser CR4R5-CR6R7, rre CR'R’ rpymmna cBsizbiBaetcs ¢ Qi;

umn Q,-Q, npezcrapnser -N=CR’-CHR- unmn ero tayromep -NH-CR'=CR’-;

Q; npeacrasisier O uiu S;

R' npencrasnser rpymmy, Beibpannyro u3 H, -NH,;

R? MPECTABISCT TPy, BeIOpaHHyto u3 H, -O-Arl, -O-Hetl, -NRL)RIO, -O-Alkl, rae Ar' MIpEeACTaBISAET
(heHMITBHYIO TPYIITY, KOTOPAas MOKET OBITh HEOOS3aTEIBHO 3aMEIICHA OJTHOW MJIM HECKOJIBKMMH TPYIIIaMH, BbI-
opanueiMu u3 -CN, -O-C,_4-ankwnna, -O-(CH2)1_4—NR9R10, WM TA¢ QeHWIbHAs TPYIIa MOXET HeCTH JBE 3aMe-
IAIOIINEe TPYIIEI Ha COCEAHUX aToMaX KOJIbIIA TaK, YTO 3TH COCEIHHE 3aMEeIaloIIie TPYIIBl MOTYT ObITh CBS-
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3aHBI BMECTE C 00pa30BaHUEM S5-WJICHHOTO FeTEPOIUKIIA, UMCIOIIETO OJIMH WX JBa TeTepOaTOMa, HHIUBHIYalTh-
HO BBIOpaHHBIX U3 N u O, rIe Het' MIPEeACTaBIsIeT apOMATUYECKUN TeTEPOLUKI ¢ 5 Wih 6 aTOMaMU KOJIbLia,
BKITIOUAIOMUMU | WK 2 TerepoaromMa, HHAMBUAYIbHO BRIOpaHHBIX U3 N, S u O, nim He apoMaTHYECKUN Jac-
TAYHO WJIM TIOJTHOCTBIO HACHIIICHHBIH TeTEPOIUKI ¢ 6 aToMaMy KOJIbIA, BKIIOYAIOMIMMH | TEeTepoaToM, BbI-
Opannbiii u3 N u O, Tre Het' rpyIa Heo0s3aTeabHO 3aMelleHa OTHONW WITH HECKOJIBKUMH TPYIIaMy, HHIUBUIY-
anbHO BBIOpaHHBIMEH M3 -C,4-amkmna, -O-C4-ankwmna, -CN, -(CH,)o.4-OH; Tme R’ BeIOmpatoT 3 H u -Cj4-
ankmna; rae R'® Bei6upator us H, -C,y-ankmna u -C(=0)-CHj; rae Alk' mpeacrapisier aikuiibHYIO TpyIIy,
UMEIoNTYI0 OT 1 10 6 aTOMOB yriiepojia, KOTopast sIBISIETCS JTUHEHHOHN, pa3BETBICHHON WU IUKIMYECKOHN, HITH
ux koMOuHammio, rae Alk' rpymma HeoGs3aTeNbHO 3aMeIeHa OXHON HITH HECKONbKUMH IPYIIIAMH, BHIOPAHHBI-
mu u3 -OH, -O-ankwua;

R’ MpeJCTaBISICT TPYIITY, BRIOpaHHyo U3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBisier aToM BOIOPOAA WIH KATHOH, TIOAXOIANIMN /Ui 06pa30BaHus (papMaleBTHIECKH [IPHEM-
nemoii commn wn -CH,-0O-C(=0)-R*® mmn -CHMe-0-C(=0)-R*® wn -CMe,-0-C(=0)-R* umn -CH,-0-C(=0)-0-
R*® wim -CHMe-0-C(=0)-0-R™ i -CMe,-0-C(=0)-0-R™;

R MIPEACTaBISAET AKWIBLHYIO TPYIITY, UMEIoNIyto oT 1 mo 11 atoMoB yriieposa, KOTopas sIBISIeTCS TUHEH-
HOW, pa3BETBICHHOHN WJIM IUKINYECKON, I WX KOMOWHAIIHIO, T]Ie R® rpyImmna HeoOs3aTeIbHO MOKET OBITH 3a-
MEIIeHa OJTHOH WJIM HECKOJBLKUMHY TpyIaMu, He3aBUCUMO BbIOpaHHbIMU U3 -OH n -O-C,_¢-ankuna;

R* MpencTaBiseT rpymnmy, Beiopannyro 3 H, C,4-ankwmia, CN u C,_4-ankunes-F;

R’ nmpencraBiseT rpynmy, BeiOpannyio w3 H, C;j-amkmna, Ci4-amkmneH-OH, C1_4-aHKI/IHeH-OR3, -OH,
-OPO3R332;

wi R* 1 R’ BMecTe 06pa3yioT MUKIMYECKYIO FPYIITY, MMEIOMIYIO OT 4 10 6 4ICHOB KONbIA, 06Pa30BaH-
HYI0 METHJICHOBBIMU TPYIIIIAMH U, HE00A3aTEIIFHO, aTOMOM KUCIIOPO/Ia;

R® IpeJCTaBIsIeT IPyIy, BeIOpanuyto u3 -OH, C;_4-ankuna, —OPO3R3“2;

R’ npeacTaBisieT Tpymmy, BeiOpanHyto u3 H, Ci4-amkwma, C;4-amkunen-OH, C1_4-aJ'IKI/IJ'IeH-OR3,
C,.s-ankmieH-F, -CN;

mwim R® 1 R’ BMecTe 06pasyioT MUKIMYECKYIO IPYIITY, HMEIOIIYIO OT 4 0 6 WICHOB KOJbIa, 06Pa30BaH-
HYIO METHJICHOBBIMHU TPYIITIAMH M, HEOO0sI3aTEILHO, aTOMOM KHUCJIOPOJa; Te IUKINIecKast TPyIa MOKeT HeoOs-
3aTeNLHO HECTH 3aMEeCTUTENh, BRIOpanHbIi u3 -OH, -O-ankuna;

R® npencrasmsier rpymmy, Beibpannyio u3s -O-Ar” u -O-Het;

rae Ar’ npencTaBisier GeHIIBHYIO TPYIILY, KOTOPas HEOOA3aTeIbHO 3aMEIICHA OIHOM MM HECKOIBKHMH
rpynmnamu, BeiopanasiMu u3 -CN, -O-C,_4-ankwia, win Te GeHmIbHas TPyIa MOXKeT HECTH JIBE 3aMeIIaroIIne
TPYIIIEI HA COCEIHUX aTOMaX KOJbIIA TaK, YTO STH COCCIHHUE 3aMEUIAIOININE TPYIIIBI MOTYT OBITh CBSA3aHBI BMC-
cTe ¢ 00pa3oBaHHEM S5-YJICHHOTO TETCPOLMKIIA, MMEIOIICTO OJMH WU JBa T€TEPOATOMA, WHAWBUIYATHHO BBI-
Opannbix u3 N, S u O, Tie YKa3aHHBIH TETEPOIMKI MOXKET HEOOs3aTeIbHO HECTH OJWH U JIBa 3aMCCTUTEIIS,
BBIOPAHHBIX U3 OKCO, ranoreHa, -O-Cy_4-ankuna, C4-ankuia u CN; u

rae Het? MIpeACTaBIsET apOMAaTUUECKUI TeTEPOLMKII C 5 WM 6 aToMaMH KOJIblLIa, BKIIOYAOmuMu 1 wiu 2
rerepoaToMa, HHANBHIYAIBHO BEIOpaHHEIX U3 N, S 1 O, KOTOpBIC MOTYT HE00S3aTEIBFHO OBITh 3aMEIICHBI OTHOM
WM HECKOJIBKUMU TPYIIIIaMy, HHAUBHIYaIbHO BeIOpaHHBIME U3 -O-C/_4-ankmia, -CN, F, Cy_4-ankuna,

1 ero GapMareBTHIECKH IPUEMIIEMBIE COJIN; WITH

B BapuaHTe (iv)

Q; npencrasisier CH, mim NH;

Q. npeacrasmsier CR'R’-CRR’, rre CR*R rpymma casspiBaetes ¢ Q:;

umn Q;-Q, npezcrapnser -N=CR’-CHR- unmn ero tayromep -NH-CR'=CR’-;

Q; npeacrasisier O uiu S;

R' npencrasnser rpymmy, Beibpannyro u3 H, -NH,;

R’ TPEJICTABISICT TPYIITY, BEIOpaHHyHo U3 H, -O-Ar', -O-Het', -NR’R", -O-AlK', re Ar' TpEIICTABISCT (PCHUITH-
HYIO TPYINTY, KOTOpas HeoOs3aTeNbHO 3aMelleHa OJTHOM MITM HECKOJIBKUMH Tpyramy, BeiOpaHHeMU 13 -CN, -O-C) 4
amkuna, -O-(CH,),4-NRR', v rie enmbHast rpyrina MoXeT HECTH JIBE 3aMEIIAOIIHE IPYIITh HA COCEIHHX aTOMaX
KOJIbIIA TAK, YTO 3TH COCEIHHE 3aMEINAIONTIe TPYIIITBI MOT'YT OBITh CBSI3aHBI BMECTE ¢ 00pa30BAHUEM S-UJICHHOTO TeTe-
POLIMKIIA, MMEIOLLIETO OIHH FUIH JBA TeTEPOATOMA, HHMBHIyaIbHO Beiopannsix i3 N u O, rae Het' mpencrasmser apo-
MaTHUUYECKUI TETEPOIHKI ¢ 5 WM 6 aToMaMu KOJIbIla, BKITIOYAIOMMH | win 2 reTepoaroMa, HHIMBAIYaITbHO BBIOpaH-
HIX 13 N, S 1 O, nim He apoMaTHIecKUii YaCTHIHO VI TTOJTHOCTHIO HACKHIIICHHBIH TeTEPOIMKI ¢ 6 aToMaMHU KOJIbIIa,
BKJTFOUARONIAME | reTepoarom, Beiopanrsii m3 N u O, rae Het' rpyrma HeoGs3aTebHO MOXKET GBITh 3aMeILeHa OJIHOM
WM HECKOJILKUMH TPYIIAMH, HHIUBUIYTLHO BBIOpaHHBIMU 13 -C | 4-ankwmia, -O-C4-ankmna, -CN, -(CH,)o4-OH; tae
R’ BeiOuparot u3 H u -C;_4-ankuna; rie R" BeiOuparot u3 H, -Cy4-ankuna u -C(=0)-CHj;; rie Alk' TPEICTABIISIET all-
KWIBHYIO TPYIITY, UMEIOIIYIO OT 1 10 6 aTOMOB yriepoja, KoTopas sIBISCTCsI TMHSHHO, Pa3BeTBICHHON HITH ITUKITHYC-
CKO, M BX KoMOuHarwmio, rie Alk' rpymima Moxer GbITh HeOOS3aTEBHO 3aMEIICHA OJTHOR HITH HECKOMBKIAMH TPYIIITa-
mu, BeIOpaHHbIME U3 -OH, -O-arnkma;

R’ MpeJICTaBISICT TPYIITY, BRIOpaHHyto u3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBiser aToM BOIOPOA WIH KATHOH, TIOAXOIANIMN [t 06pa30BaHus (papMaleBTHIECKH [IPHEM-
nemoit comut mwin -CH,-0-C(=0)-R™ mmn -CHMe-0-C(=0)-R* i -CMe,-0-C(=0)-R* i -CH,-0-C(=0)-0-
R*® wii -CHMe-O-C(=0)-0-R* mmn -CMe,-O-C(=0)-0-R*;
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R MPECTABIICT ANKIIBHYIO TPYIITY, UMEIOIIYI0 OT 1 10 11 aToMOB yriiepoja, KoTopas SBISCTCS JTHHEH-
HOW, pa3BETBICHHOW WM UKIHMICCKOMN, HITH KX KOMOMHAIIUIO, TJC R rpyIIa HeoOs3aTeIbHO 3aMEeICHa OTHOM
WM HECKOJIBKUMU TPYIIIIaMu, He3aBucuMo BeiOpanHbiME U3 -OH u -O-C/_s-ankuia;

R* MpecTaBiseT rpymnmy, Beiopannyro u3 H, C,4-ankwmia, CN u C,_s-ankunes-F;

R’ nmpencraBiseT rpynmy, BeiOpannyio w3 H, C;j-amkmna, Ci4-amkuneH-OH, C1_4-aHKI/IHeH-OR3, -OH,
-OPO3R332;

wim R* 1 R® BMecTe 06pasyioT MUKIMYECKYIO IPYIITY, HMEIOIIYIO OT 4 10 6 WICHOB KOJbIa, 06pa30BaH-
HYIO0 METHJICHOBBIMU TPYTIIAMH 1, HEO0SA3aTEIHHO, aTOMOM KUCJIOPOIa;

R® npeJCcTaBIseT TpyImy, BeioOpannyto u3 H, -OH, C,_4-ankmuna, —OPO3R3a2;

R’ OpeJCTaBiIsieT rpymmy, BeiOpaHHYyI0 u3 Cjs-ankmna, Ci4-ankwmneH-OH, C1_4-aJ'IKI/IJ'IeH-OR3,
C.4-ankmieH-F, -CN;

wi R® 1 R7 BMecTe 06pasyioT MUKIMYECKYIO FPYIITY, MMEIOIIYIO OT 4 10 6 UICHOB KONbIA, 06Pa30BaH-
HYI0 METHJICHOBBIMHU TPYIIIAMH U, HEOOsI3aTeIHbHO, aTOMOM KUCIIOPOJIa; TAC MUKIHYECKAs TPYIa MOKET HeoOs-
3aTebHO HECTH 3aMECTHTEINb, BRIOpaHHbIi u3 -OH, -O-ankuna;

R® npencrasmsier rpymmy, Beibpannyio u3s -O-Ar” u -O-Het;

rae Ar’ npencTaBisier GeHIIBHYIO TPYIILY, KOTOPas HEOOA3aTeIbHO 3aMEIICHA OIHOM MM HECKOIBKHMH
rpynmnamu, BeiopanasiMu u3 -CN, -O-C,_4-ankwia, win Te GeHmIbHas TPyIa MOXKeT HECTH JIBE 3aMeIIaroIIne
TPYIIBI HA COCEHUX aToOMaxX KOJIbIIA TaK, YTO ATH COCETHUE 3aMENIAIONINe TPYIIIBI MOTYT OBITh CBSI3aHBI BME-
CTe ¢ 00pa30BaHHMEM S5-UJIEHHOTO TeTEPOIMKIIA, MMEIOIIEr0 OJWUH WM JBa TeTepoaTroMa, WHIUBUAYATbHO BBI-
Opannbix U3 N, S u O, rae yka3aHHBIH TETEPOIMKI MOKET He0O0sS3aTeIhbHO HECTH OIUH WJIH JIBA 3aMECTHTEII,
BBIOPAHHBIX U3 OKCO, TanoreHa, -O-Cy_4-ankuna, C;4-ankuia u CN; u

rae Het? MpeACTaBIsET apOMAaTUUECKUI TeTePOLMKII C 5 WK 6 aToMaMH KOJIbLia, BKIIOYAomuMu 1 wiu 2
reTepoaToMa, HHANBHIYAIBHO BEIOpaHHEIX U3 N, S 1 O, KOTOpBIC MOTYT HEO0S3aTEIBFHO OBITh 3aMEIICHBI OJTHOM
WIX HECKOJBKUMH TPYIAMH, WHIUBUAYaAIbHO BeIOpaHHBIMU W3 -O-Cj4-amkmna, -CN, F, Cy4-amkuna, u ero
(hapMaIeBTHYCCKH MPUEMIIEMEIC COJTH,

B oaHOM BapmaHTe OCYIIECTBICHHS, COCIMHEHHUS IO HACTOAIIEMY WM300pETECHHUIO TPECTABJICHBI 00IIei

dhopmymoit 11
0]
/CH3 Q,
N T UL
&H PN
Qs } N N~ YO
L3

R

1T

rae Rl, Rz, R’ , Q1, Q,, Q; UMEIOT Te ke 3HAUSHUS, KOTOPbIE OTpeaeeHbI At 00meit popmymsl I BeIme;

1 T/Ie MIATHWICHHBIN TeTEePOINKI, coaepKammid Qz, CBSA3aH ¢ METHIICHAMUIHOHN TPYIIIION B IMOJIOXCHAH 2 U
C METHJIbHOH TPYMIION B MOJIOKEHUHU 3 WU CBSA3aH ¢ METUJICHAMUIHOM IPYIION B MOJOKEHUU 3 U C METUILHON
TPYIIO B MOJOXEHUN 2.

[TpeanoyTnTensHO, COEAMHEHUSI ATOTO BapHUaHTa OCYIIECTBICHHS IIPEICTaBIeHbI 00uel popmyioit 111

HaG Q
1 Q
R = [T] / l \ 1‘@2
\ Q CH3 P /k
3 N '\|' o
2 R’
R 111

1 p2 p3 .
rae R, R, R, Qy, Q,, Q; UMCIOT Te ke 3HaUCHHUS, KOTOPHIC ONPEACICHBI s 001eii popmyisr [ BeIIIe.
CoryacHo Jpyromy achekTy 3TOro BapHaHTa OCYILIECTBJICHHUS, epeMeHHbIe rpymmbl Q; u Q, nmpeacrapis-

45 ~p6n7 N N

1T NH 1 CR'R’-CRR’, cootBeTcTBeHHO. COCTUHEHUS 110 3TOMY aCIeKTy IMpeACTaBICHbI o0miei popmyroit VI

H.C 0 H grY
1 3 N RS
R = I?I / AN R7
\ O CH3 A RG
N
3 0O

|
R’ " VI

rae Rl, Rz, R3, R4, RS, R®u R’ umetor e xe 3HAYEHWUs, KOTOPBIE OTPEIEICHBI [T 00IIeH GopMyitsr | BeIIe,

B BapuanTe (iii) uiu (iv) BbIIIE,

rze B BapuanTe (iil) IpeAno4YTUTEIbHO

R! npencrasiser H, NH,;

R’ npeacTasisieT H;

R’ npencrasimsier rpymmy, Beibpannyio u3 H, -PO;R*,, -CH,-OPO;R*, i -CH,-O-C(=0)-R*";

R* mpezcTaBisier aTOM BOZOPOZA WIH KATHOH, TTOAXOISIIMI [Uisi 00pa30BaHus (papMALeBTHUCCKH [IPHEM-
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nemoii commn win -CH,-O-C(=0)-R*® mmn -CHMe-0-C(=0)-R*® wnt -CMe,-0-C(=0)-R* umn -CH,-0-C(=0)-0-
R*® wim -CHMe-0-C(=0)-0-R™ i -CMe,-0-C(=0)-0-R™;

R MIPECTaBISAET AKWIBLHYIO TPYIITY, UMEIoNIyto oT 1 1o 11 atoMoB yriieposa, KOTopas sIBISIeTCS TUHEH-
HOW, pa3BEeTBICHHON HMJIH ITUKIMYECKOH, MIIH WX KOMOWHAITHIO, T1Ie R rpymnmna HeoOs3aTeabHO 3aMeleHa OTHOM
WM HECKOJIBKUMHU TPYIIIIaMu, He3aBucuMo BeiOpanHbiME U3 -OH u -O-C_s-ankuina;

R* npencrasnseT H, Cy_4-ankwr; u

R’ npencrasiseT H, Cy_4-ankw, C1_4—am<1/meH—OR3 ;

R® npencrasmsier C,4-ankun, OH, -OPO;R™,; u

R’ npeacrasisier H, Cy_4-ankun, C, 4-ankunen-OH, C1_4—aJ'IKI/IJ'I€H-OR3, rre R’ TaKoM, KaK ompezesieH BbI-
me, Cy_4-ankumneH-F;

u rzie B Bapuanre (iv) MpearnouTHTEIEHO

R npencrasiser H, NH,;

R? npencrasiseT H;

R’ MpeJICTaBIICT TPYIINY, BRIOpaHHyo U3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBisier aTOM BOZOPOZA WIH KATHOH, TTOAXOISIIMN Uil 00pa30BaHust (papMaleBTHUECKH [IPHEM-
nemoit comut mwin -CH,-0-C(=0)-R™ umn -CHMe-0-C(=0)-R* i -CMe,-0-C(=0)-R* mwm -CH,-0-C(=0)-0-
R*® wi -CHMe-O-C(=0)-0-R*® mmn -CMe,-O-C(=0)-0-R*®;

R MIPEACTaBISAET AKWIBLHYIO TPYINTY, UMEromIyto oT 1 mo 11 atoMoB yriieposa, KOTopas sIBISIeTCS TUHEH-
HOW, pa3BEeTBICHHON HMJIN ITUKIMYECKOH, MIIH WX KOMOWHAITHIO, T1Ie R rpymnmna Heo0s3aTeabHO 3aMeleHa OTHOM
WM HECKOJIBKUMHU TPYIIIIaMu, He3aBucuMo BeiOpanHbiME U3 -OH u -O-C_¢-ankuia;

R* npencrasiser H, Cy_4-ankui; u

R’ npencrasiser H, Cy_4-ankui, C 1_4—aJ'IKI/IJ'IeH—OR3;

R® npencrasiser H, Cy_4-ankui, OH, —OPO3R3a2; u

R’ npeacrasisieT C4-ankui, C;4-ankunen-OH, C1_4—aJ'IKI/IJI€H—OR3, rze R TaKoW, Kak OIpe/esieH BBILIE,
C.4-ankunen-F.

CorJiacHo elle 0OJJHOMY acTIeKTy dTOTO BapHaHTa OCYIIECTBIICHHUs, BapuabenbHas rpynmna Q; mpeacTaBiseT
METHIICHOBYIO TpyIITy, a Q, HMeeT Takoe e 3HAUCHHe, KaK B MpemplaymeM acmekre, T.e. -CR'R’-CR®R’. Co-
eIMHEHHS DTOTO acleKTa MpeCTaBIeHbI oomel Gopmynoi VII

(0]

VII

rae Rl, RZ, R3, R4, RS, R® u R” umeror Te xe 3HAYCHHUS, KOTOPBIE OMpeIeNieHbI A1 o0tiel Gopmyisl [ BbI-
1Ie, KOTOphIE ONpeeNicHbl B BapuanTe (iii) wu (iv) mo 1.1, 2 win 3 BEIIe,

rze B BapuanTe (iil) IpeAno4YTUTEIbHO

R' npencrasiser H, NH,;

R? npencrasiseT H;

R’ npencrasimsier rpymmy, Beibpannyio u3 H, -PO;R*,, -CH,-OPO;R*, i -CH,-O-C(=0)-R*";

R* mpezcTaBisier aTOM BOZOPOZA WIH KATHOH, TTOAXOISIIMI [Uisi 00pa30BaHmsi (papMAaleBTHUECKH IPHEM-
nemoit comut mwin -CH,-0-C(=0)-R™ mmn -CHMe-0-C(=0)-R* i -CMe,-0-C(=0)-R* i -CH,-0-C(=0)-0-
R*® wi -CHMe-O-C(=0)-0-R* mmn -CMe,-O-C(=0)-0-R*;

R MIPEACTaBISAET AKWIBLHYIO TPYIITY, UMEroNIyto oT 1 1o 11 atoMoB yriieposa, KOTopas SIBISIeTCS TUHEH-
HOW, pa3BEeTBICHHON UJIN ITUKIMYECKOH, TN UX KOMOWHAITHIO, T1Ie R rpymnmna HeoOs3aTeabHO 3aMeleHa OTHOM
WA HECKOJIBKMMU TpyInamMu, He3aBrucuMo BeIOpaHHbIMU U3 -OH u -O-C,_¢-ankuna;

R* npencrasiset H, Cy_4-ankui; u

R’ npencrasiser H, Cy_4-ankui, C 1_4—aJ'IKI/IJ'IeH—OR3;

R® npencrasiseT Cy4-ankui, OH, -OPO3R3a2; u

R’ npeacrasisier H, Cy_4-ankun, C, 4-ankunen-OH, C1_4—aJ'IKI/IJ'I€H-OR3, rre R’ TaKoH, KaK ompezesieH BbI-
me, Cy4-ankuneH-F; u

rje B BapuaHte (iv) mpearnouTUTEIbHO

R! npeactasisier H, NHj;

R’ npeacTasisieT H;

R’ npencrasimsier rpymmy, Beibpannyio u3 H, -PO;R*,, -CH,-OPO;R*, i -CH,-O-C(=0)-R*";

R* mpezcTaBisier aTOM BOZOPOA WIH KATHOH, TTOAXOISIIMIN [Uisi 00pa30BaHus (papMAaleBTHUCCKH [IPHEM-
nemoii commn wn -CH,-O-C(=0)-R*® mmn -CHMe-0-C(=0)-R*® wnt -CMe,-0-C(=0)-R* umn -CH,-0-C(=0)-0-
R*® wim -CHMe-0-C(=0)-0-R™ i -CMe,-O-C(=0)-0-R™;

R*® MPECTaBIICT ANKIIBHYIO TPYIITY, UMEIOIIYI0 OT 1 10 11 aToMOB yriiepoja, KoTopas SBISCTCS JTHHEH-
HOW, pa3BETBICHHOW WM UKIHMYCCKOMN, FITH HX KOMOMHALIUIO, TJC R*® rpyIIa HeoOs3aTeIbHO 3aMEeICHa OTHOM
WA HECKOJIEKMMU TpYInaMu, He3aBrucuMo BeIOpaHHbIMU U3 -OH u -O-C_¢-ankuina;
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R* npencrasiser H, Cy_4-ankui; u

R’ npencrasiser H, Cy_4-ankui, C 1_4—aJ'IKI/IJ'IeH—OR3;

R® npencrasmsier H, C,_4-ankmn, OH, -OPO;R™,; u

R’ npencraBuseT C_4-amkun, C;4-ankunen-OH, C1_4—am<1/meH—OR3 , TIe R’ TaKoOH, Kak OIpe/esicH BHIIIE,
C,_4-ankuneH-F.

B npyrom BapmaHTe OCYIIECTBIICHHUS 110 HACTOSAIIEMY H300PETCHUIO, OUITUKITNIECKas TPYIINa ¢ JIEBOH CTO-
POHBI MOJIEKYJIBI CBSI3aHA Yepe3 IMOJIOKEHHE 3 MSATHWICHHOTO reTepolukia. CoennHeHus M0 dTOMY BapHaHTY
OCYIIIECTBIICHUS TIpeJICTaBIeHbI o0miei Gopmynoi VIII

1

R
0
~ AN Q.!‘Q
N
R® /’ HaG | _ /LZ
3 CHj N 0

R i
1 p2 p3 .
rae R, R, R, Qy, Q,, Q; UMCIOT Te ke 3HaUCHMS, KOTOPHIC ONPEACICHBI s 001eii popmyisr I BeIIe.
Jpyroi# mpeanovTUTETBHBIN MOABUI COCTUHEHUH 3TOr0 acleKkTa H300peTeHUs TPEICTaBIeH oo0meit dop-

mynoi XI
R
(@] H R4 5
Z N N R ,
N
o / , | RG
R o H,C P R
CH, N~ N
I O

R X1

I'ne Rl, RZ, R3, R4, RS, R® u R” umerot e ke 3HAYCHHUS, KOTOPBIC OMpPEICICHBI I 00meit ¢popmysl | BEI-
1Ie, re B Bapuanre (iil) IpeInoYTHTENbHO

R! npenacrasiseT H;

R? npexncrasisier rpymy, BeiGpannyto u3 H, -O-Ar', -O-Het', -NH,, rae Ar' npexcrasmsier GeHMIBHYIO
TpymIry, KOTopas HeoOs3aTelIbHO 3aMeIleHAa OIHOM WM HECKOJIBKHIMH TPyIIaMmu, BBIOpaHHBIMH u3 -CN,
-O-C,4-anxwmna, win rae (QeHwIbHas Tpylna MOKET HECTH JIBE 3aMelIaloliye TPYIIBl Ha COCETHHX aToMax
KOJIBITa TaK, 9YTO 3TH COCEIHHIE 3aMEIAOIIIE IPYIIITEl MOTYT OBITH CBS3aHBI BMECTE ¢ 00pa30BaHUEM S5-UJICHHOTO
reTepOLMKIIA, HMEIOIIEr0 OMH HMIIA [BA IeTepoaToMa, HHAMBHIyanbHO BeOpaHHsX 3 N n O, rae Het' mpen-
CTaBIISET APOMATHYCCKUI TETEPOLUKI C 5 MM 6 aTOMaM¥ KOJbI[A, BKIIOYAONIMMHE | MK 2 reTepoaToMa, HHIH-
BUAyaIbHO BBIOpaHHBIX M3 N, S u O, WM HE apOMaTHYEeCKHUI YACTUYHO WIIH MOJIHOCTHIO HACBIIICHHBIA TETEPO-
MK ¢ 6 aTOMAaMH KOJbIIA, BKIIOUYaoMuME | retepoatom, BeiOpanHsii u3 N, S u O, rae Het' rpynma veo6s3a-
TENBHO MOXET OBITh 3aMEIllcHa OJHON WM HECKOJbKUMH TPYIIIaMU, WHIUBUAYalbHO BEIOPAHHBIMH U3
-Cy4-anxuna, -O-C,_4-ankuna, -CN;

R’ MpeJCTaBISICT TPYIINY, BRIOpaHHyo U3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBisier aToM BOIOPOAA WIH KATHOH, TOAXOIANIMN [t 06pa30BaHus (papMaleBTHIECKH [IPHEM-
nemoit comut mwin -CH,-0-C(=0)-R™ mmn -CHMe-0-C(=0)-R* i -CMe,-0-C(=0)-R* mwm -CH,-0-C(=0)-0-
R*® wi -CHMe-O-C(=0)-0-R*® mmn -CMe,-O-C(=0)-0-R*;

R MIPEACTaBISAET AKWIBLHYIO TPYIITY, UMEIoNIyto oT 1 1o 11 atoMoB yriiepoa, KOTopas sIBISIeTCS TUHEH-
HOW, pa3BETBICHHOHN WJIM IUKINYECKON, I X KOMOWHAIIHIO, T]Ie R*® rpymmna HeoOs3aTeIbHO MOKET OBITH 3a-
MeIIeHa OJTHOH WM HECKOJBLKUMHY TpyIaMu, He3aBUCUMO BbIOpaHHbIMU U3 -OH n -O-C,_¢-ankuna;

R* npencrasiseT H, Cy_4-ankwr; u

R’ npencrasiser H, Cy_4-ankui, C 1_4—aJ'IKI/IJIeH—OR3.

R® npencrasiseT Cy4-ankui, OH, -OPO3R3a2; u

R’ npeacrasisier H, Cy_4-ankun, C, 4-ankunen-OH, C1_4—aJ'IKI/IJ'I€H-OR3, rre R’ TaKoH, KaK onpezesieH BbI-
me, Cy_4-ankumneH-F;

r7ie B BapuaHte (iv) MpearmovTUTEeIFHO

R npeacTasisieT H;

R? npexncrasisier rpymy, BeiGpannyto u3 H, -O-Ar', -O-Het', -NH,, rae Ar' npexcrasmsier GeHIIBHYIO
TpymIry, KOTopas HeoOs3aTelIbHO 3aMeIleHAa OIHOM WM HECKOJIBKHIMH TPYIHamu, BBIOpaHHBIMH u3 -CN,
-O-C4-anxwmna, win rae (QeHwIbHas Tpyla MOKET HECTH JIBE 3aMelaloliye TPYIIBl Ha COCETHHX aToMax
KOJIBITA TaK, 9YTO 3TH COCEIHHIE 3aMEIIAIOIIIE TPYIIITBI MOTYT OBITH CBS3aHBI BMECTE ¢ 00pa30BaHUEM S-UJICHHOTO
reTepOLMKIIA, HMEIOIIEro OMH HMIIA JBA IeTepoaToMa, HHAMBHIyanbHO BeOpanHHsX 3 N n O, rae Het' mpen-
CTaBIISACT APOMATHUYCCKUI TeTEPOLMKI C 5 MM 6 aTOMaMU KOJIbI[a, BKIFOYAOIUMHE | MK 2 reTepoaToMa, HHIH-
BUAyaIbHO BBIOpaHHBIX M3 N, S u O, WiIu HE apOMaTHYECKHUI YACTUYHO WIIH MOJIHOCTHIO HACBHIIICHHBIA TETEPO-
MK ¢ 6 aTOMAaMH KOJbIIa, BKIIOYaomuME | retepoatoM, BeOpannsii u3 N, S u O, rae Het' rpynma veo6s3a-
TEJIBHO MOXET OBITh 3aMCIllcHa OJHOM WM HECKOJbKUMH TpYIIIaMU, WHIUBUAYalbHO BEIODAaHHBIMH U3
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-Cy.4-anxuna, -O-C;_4-ankuna, -CN;

R’ MpeJCTaBIsICT TPYIITY, BEIOpaHHyo U3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBisier aTOM BOZOPOA WIH KATHOH, TTOAXOISIIMIN [Uisi 00pa30BaHus (papMAleBTHUECKH IPHEM-
nemoit comut mwin -CH,-0-C(=0)-R™ mmn -CHMe-0-C(=0)-R* i -CMe,-0-C(=0)-R* mwm -CH,-0-C(=0)-0-
R*® wi -CHMe-O-C(=0)-0-R*® mmn -CMe,-O-C(=0)-0-R*;

R MIPEACTaBISAET AKWIBLHYIO TPYIITY, UMEroNIyto oT 1 mo 11 atoMoB yriieposa, KOTopas sIBISIeTCS JTUHEH-
HOW, pa3BEeTBICHHON HMJIN ITUKIMYECKOH, MIIH WX KOMOWHAITHIO, T1Ie R rpymnmna Heo0s3aTeabHO 3aMelleHa OTHOM
WM HECKOJIBKUMHU TPYIIIIaMu, He3aBucuMo BeIOpanHbME U3 -OH u -O-C_s-ankuia;

R* npencrasiser H, Cy_4-ankui; u

R’ npencrasiser H, Cy_4-ankui, C 1_4—aJ'IKI/IJIeH—OR3.

R® npencrasiser H, C,_4-ankui, OH, —OPO3R3a2; u

R’ npeacrasisieT C4-ankui, C;4-ankunen-OH, C1_4—aJ'IKI/IJI€H—OR3, rze R TaKoW, Kak OIpe/esieH BBILIE,
C.4-ankunen-F.

Jpyroi mpeanovTUTEIBHBIN MOABUI COCTUHEHUH 3TOr0 aclekTa H300peTeHUs TPEICTaBIeH o0mei dhop-
mysoin XII

la O

rae Rl, Rz, R3, R® u R7 umetor Te xe 3HAYCHHS, KOTOPBIC OTIPEICIICHBI I 00mIe hopmyisl [ BEIe,

rze B BapuanTe (iil) IpeAnovYTUTEIBHO

R! npencrasiseT H;

R’ npencrasnser rpymnmy, BeiGpannyio u3 H, -O-Ar', -O-Het', -NH,, rae Ar' npencrapnser (eHHIbHYIO
TpyIIy, KOTOpas HEoOs3aTelIbHO 3aMEIICHA OJHOM WM HECKOJNBKHUMH TpyImamu, BeIOpaHHBIMH u3 -CN,
-O-C,4-anxwmna, win rae (QeHwIbHas Tpylna MOKET HECTH JIBE 3aMelIaloliye TPYIIBl Ha COCETHHX aToMax
KOJIBITa TaK, YTO 3TH COCEIHHIE 3aMEIAIONIIE TPYIIITEI MOTYT OBITH CBS3aHBI BMECTE ¢ 00pa30BaHUEM S-UJICHHOTO
reTepOLMKIIA, MMEIOIIEro OMH HIIM [Ba TeTepoaToMa, MHIMBHIyansHo Beopannsx m3 N u O, rae Het' npen-
CTaBIISET APOMATHUYCCKUI TETEPOLUKI C 5 MM 6 aTOMaM¥ KOJIbI[A, BKIIOYAONMMHE | MK 2 reTepoaToMa, HHIH-
BUAyabHO BBIOpaHHBIX M3 N, S 1 O, wiIu He apOMaTHYEeCKHU YACTUYHO WM TOJIHOCTHIO HACBHIIICHHBIA TeTepo-
LMK ¢ 6 aTOMaMH KOJIbI[A, BKIIOYaromuMe | rerepoarom, Beiopanusiii u3 N, S u O, rae Het' rpymma HeoGsi3a-
TENBHO 3aMCIIcHAa OMHOM WM HECKONBKUMH TPYIIAMH, WHIWBUAYAILHO BBIOpaHHBIMH u3 -C;4-alKuia,
-0-Cy4-ankuna, -CN;

R’ MpeJICTaBISICT TPYIITY, BRIOpaHHyto U3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBisier aToM BOIOPOAA WIH KATHOH, TIOAXOIANIMN /Ui 06pa30BaHus (papMaleBTHIECKH [IPHEM-
nemoii commn win -CH,-O-C(=0)-R*® i -CHMe-0-C(=0)-R*® wn -CMe,-0-C(=0)-R* umn -CH,-0-C(=0)-0-
R*® win -CHMe-O-C(=0)-0-R*® mmm -CMe,-O-C(=0)-0-R*;

R MIPECTaBISAET AKWIBLHYIO TPYIITY, UMEIoNIyto oT 1 mo 11 atoMoB yriieposa, KOTopas sIBISIeTCS TUHEH-
HOW, pa3BEeTBICHHON HMJIH ITUKIMYECKOH, MITH WX KOMOWHAITHIO, T1Ie R rpymnma Heo0s3aTeabHO 3aMeleHa OTHOM
WM HECKOJIBKUMU TPYIIIIaMu, He3aBucuMo BeiOpanHbiME 13 -OH u -O-C_s-ankuia;

R* npencrasiseT H, Cy_4-ankwr; u

R’ npencrasiseT H, Cy_4-ankw, C1_4—am<1/meH—OR3 ;

R® npencrasiseT Cy4-ankui, OH, -OPO3R3a2; u

R’ npeacrasusier H, Cy_4-ankun, C, 4-ankunen-OH, C1_4—aJ'IKI/IJ'I€H-OR3, rre R’ TaKoH, KaK ompezesieH BbI-
me, Cy_4-ankumneH-F;

rzie B BapuaHte (iv) MpearmovTUTEIFHO

R! npencrasiseT H;

R’ npencrasnser rpynmy, BeiGpannyio u3 H, -O-Ar', -O-Het', -NH,, rae Ar' npencrapnser (eHHIbHYIO
TPYIILy, KOTOpasi MOXKET OBITh He0OsA3aTeIFHO 3aMEeIeHa OTHOM MIIH HECKOJIBKUMHU TPYIIIaMHU, BEIOPaHHBIMHU U3
-CN, -O-C,_4-ankwia, win rae GeHmIbHas TPYIIa MOXET HeCTH JBE 3aMeIarolIie TPYIIbI Ha COCETHUX aTOMax
KOJIBITa TaK, 9YTO 3TH COCETHHIE 3aMEIAIONIIE TPYIIITBI MOTYT OBITH CBS3aHBI BMECTE ¢ 00pa30BaHUEM S-UJICHHOTO
reTepOLMKIIA, HMEIOIEro OJMH HIIM [Ba TeTepoaToMa, MHIMBHIyansHo BeOpannsix n3 N u O, rae Het' npen-
CTaBIISET APOMATHYCCKUI TETEPOLUKI C 5 MK 6 aTOMaM¥ KOJIbI[A, BKIIOYAIONMMHE | MK 2 reTepoaToMa, HHIH-
BUAyaIbHO BBIOpaHHBIX M3 N, S u O, WiIu HE apOMaTUYECKHUI YACTUYHO WIIH MOJIHOCTHIO HACBHIIICHHBIA TeTEPO-
IMKIT ¢ 6 aTOMAaMH KOJbIIa, BKIIOYaomuMu | rerepoatoM, Beiopanmsii u3 N, S u O, rae Het' rpynma veo6s3a-
TENBHO 3aMCEIIcHa OJHOM WM HECKONBKUMH TPYIIIAMH, WHIWBUAYAILHO BBIOpaHHBIMH u3 -C;4-allKuia,
-0-Cy4-anxuna, -CN;

R’ MpeJICTaBISICT TPYIITY, BRIOpaHHyto u3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBiser aToM BOIOPOAA WIH KATHOH, TIOAXOIANIMN [t 06pa30BaHus (papMaleBTHIECKH [IPHEM-
nemoit comut mwin -CH,-0-C(=0)-R™ mmn -CHMe-0-C(=0)-R* i -CMe,-0-C(=0)-R* mwm -CH,-0-C(=0)-0-
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3b 3b 3b
R wmm -CHMe-0O-C(=0)-O-R™ unu -CMe,-0-C(=0)-O-R™;

R MPECTaBISICT ANKIIBHYIO TPYIITY, UMEIOIIYI0 OT 1 10 11 aToMOB yriiepoja, KoTopast SBISCTCS JTHHEH-
HOW, pa3BEeTBICHHON HMJTH ITUKIMYECKOH, MIIH WX KOMOWHAITHIO, T1Ie R rpynmna HeoOs3aTeabHO 3aMeleHa OTHOM
WM HECKOJIBKUMU TPYIIIIaMu, He3aBucuMo BeiOpanHbiME U3 -OH u -O-C_s-ankuia;

R* npencrasnseT H, Cy_4-aynkwr; u

R’ npencrasnsaeT H, Cy_4-ankw, C1_4—am<1/meH—OR3 .

R® npencrasmsier H, C,_4-ankmn, OH, -OPO;R™,; u

R’ npencrasuseT C_4-amkun, C;4-ankunen-OH, C1_4—am<1/meH—OR3 , TIe R’ TaKoH, Kak OIpe/esicH BHIIIE,
C.4-ankunen-F.

Jpyroi#t BapuaHT OCYIICCTBICHUS MO HACTOSIIEMY H300PETCHUIO OTHOCUTCS K COCTUHCHUSM, IPE/ICTaB-
JeHHbIM o0meit popmymnoin XIIT

= Xy
Z
N

R XII1
rae R3, Rg, Q1, Q, UMCIOT Te ke 3HAUCHUSI, KOTOPEIC OMPEACICHBI s 001Ieit popmysr I BeImIe.
B apyrom mpennodTHTENIEHOM aclekTe dTOTO BapHaHTa OCYIIECTBICHUS, aMHHOTpyIma NH npucyrcTByer
B monoskern Q; u rpymma -CR*R>-CRR’ npucyrersyer B monoxennn Q,. CoeIMHEHNs MPEACTABICHBI 06IIeH

dbopmymnoit XV
O H R4 s
N R
H N = AN RT
l P RS
N
I, o
R
XV

rae R3, R4, RS, R(’, R7, R® umeror e xe 3HAYCHHUS, KOTOPBIC OIPEICIICHBI s 00mei hopmysl [ Beie,

rze B BapuanTe (iil) IpeAnovYTUTEIBHO

R’ MpeJICTaBISICT TPYIITY, BRIOpaHHyto u3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBiser aToM BOIOPOAA WIH KATHOH, TIOAXOIANIMN /Ui 06pa30BaHus (papMaleBTHIECKH [IPHEM-
nemoit comut mwin -CH,-0-C(=0)-R™ mmn -CHMe-0-C(=0)-R* i -CMe,-0-C(=0)-R* mwm -CH,-0-C(=0)-0-
R*® win -CHMe-O-C(=0)-0-R*® mmn -CMe,-O-C(=0)-0-R*;

R MIPEICTaBISAET AKWIBLHYIO TPYIITY, UMEIoNIyto oT 1 1o 11 atoMoB yriiepoa, KOTopas sIBISIeTCS TUHEH-
HOW, pa3BEeTBICHHON HMJIN ITUKIMYECKOH, MIIH UX KOMOWHAITHIO, T1Ie R rpymnma HeoOs3aTeabHO 3aMelleHa OTHOM
WM HECKOJIBKUMU TPYIIIIaMu, He3aBucuMo BeiOpanHbiME U3 -OH u -O-C_s-ankuia;

R* npencrasiser H, Cy_4-ankui; u

R’ npencrasiser H, Cy_4-ankui, C 1_4—aJ'IKI/IJ'IeH—OR3;

R® npencrasiseT Cy4-ankui, OH, -OPO3R3a2; u

R’ npeacrasusier H, Cy_4-ankun, C, 4-ankunen-OH, C1_4—aJ'IKI/IJ'I€H-OR3, rre R’ TaKoM, KaK ompezesieH BbI-
me, Cy_4-ankuneH-F; u

R® npencrasnser rpymmy, Beibpannyto u3 -O-Ar” u -O-Het?,

rae Ar’ npencTaBisier GEHUIBHYIO TPYIILY, KOTOPas HEOOA3aTeIbHO 3aMEIICHA OIHOM HIIM HECKOIBKHMH
rpynmnamu, BeiopanasiMu u3 -CN, -O-C_4-ankwia, win Tae GeHmIbHas TPyIa MOXKeT HECTH JIBE 3aMeIIaroIIne
TPYIIBI HA COCETHUX aTOMaxX KOJIbIA TaK, YTO ATH COCETHUE 3aMENIAIONINe TPYIIIBI MOTYT OBITh CBSI3aHBI BME-
cTe ¢ 00pa3oBaHUEM S5-YJIEHHOTO TE€TEPOIMKIIA MMEIOIIETr0 OJUH WM JIBa T€TepoaToMa, WHAWBHIYATbHO BBI-
Opannbix U3 N, S u O, rae yka3aHHBIH TETEPOIUKI MOXKET Heo0sS3aTeIhbHO HECTH OIWH WJIU JIBA 3aMECTHTEII,
BBIOpaHHBIX U3 OKCO, F, -O-C,_4-anmkuna, C; 4-anxuina, CN; u

rae Het? MIpeACTaBIsET apOMAaTUUECKUI TeTePOLMKII C 5 WM 6 aToMaMH KOJIbLia, BKIIOYaromuMu 1 wiu 2
rerepoaToMa, HMHIUBUIYaTbHO BEIOpaHHBIX U3 N, S u O, KOTOpBIE HEOOS3aTEIBHO 3aMEIICHBI OJHOW WU He-
CKOJIbKAMHU TPYIIIaMHU, HHANBHIYaTbHO BeIOpaHHbIME U3 -O-C;_4-ankuna, -CN, F, C_4-ankuna;

rze B BapuaHte (iv) MpearmovTUTEILHO

R’ MpeJCTaBISICT TPYIITY, BRIOpaHHyo U3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBisier aTOM BOZOPOA WIH KATHOH, TTOAXOISIIMI Ui 00pa30BaHus (papMAaleBTHUCCKH [IPHEM-
nemoit comut mwin -CH,-0-C(=0)-R™ mmn -CHMe-0-C(=0)-R* i -CMe,-0-C(=0)-R* i -CH,-0-C(=0)-0-
R*® win -CHMe-O-C(=0)-0-R*® i -CMe,-O-C(=0)-0-R*®;

R MIPEACTaBISAET AKWIBLHYIO TPYIITY, UMEIoNIyto oT 1 1o 11 atoMoB yriieposa, KOTopas sIBISIeTCs TUHEH-

R
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HOW, pa3BETBJICHHOW WM UKIHICCKOMN, FITH HX KOMOMHAIIUIO, TJC R rpyIa HeoOs3aTeIbHO 3aMEeICHA OTHOM
WA HECKOJIEKMMU TPYIaMu, He3aBrucuMo BeIOpaHHbIMU U3 -OH u -O-C_¢-ankuna;

R* npencrasnseT H, Cy_4-ankwr; u

R’ npencrasnsaeT H, Cy_4-ankw, C1_4—am<1/meH—OR3 ;

R® npencrasmsier H, C,_4-ankmn, OH, -OPO;R™,; u

R’ npencraBnseT C_4-amkun, C;4-ankunen-OH, C1_4—am<1/meH—OR3 , TIe R’ TaKoH, Kak OIpe/esicH BHIIIE,
C|4-ankuneH-F; u

R® npencrasmsier rpymmy, Beibpannyio u3s -O-Ar” u -O-Het?,

rae Ar® TpeJICTaBIICT (PCHIIBHYIO TPYIILY, KOTOpas HeoOs3aTeIbHO 3aMEIICHA OHOM MM HECKONBKIMHU
rpynmnamu, BeIOpanHeIME U3 -CN, -O-C_4-ankuia, win rae (eHwIbHAs TPYIIa MOKET HECTH JIBE 3aMEIIAOITIe
TPYIIIBEI HA COCEIHUX aTOMaX KOJbIIA TaK, YTO ATH COCCIHHUE 3aMEUIAIOIINE TPYIIIBI MOTYT OBITh CBSA3aHBI BMC-
CTe ¢ 00pa30oBaHMEM S5-WICHHOTO TEeTCPOLUKIA UMCIOIIETO OJWMH WM J[BA I'eTePOATOMA, WHAWBUIYAILHO BhI-
Opansbix u3 N, S u O, Tie YKa3aHHBIH TETEPOLMKI MOXKET HEOOs3aTeIbHO HECTH OJMH U JIBAa 3aMCCTUTEIIS,
BBIOpaHHBIX U3 OKCO, F, -O-C;_4-ankuna, C;_4-amkmia, CN; u

rne Het? MIPEACTABISAET aPOMATHICCKUI TETEPOIMKII C 5 WM 6 aTOMaMK KOJIbIA, BKIIOYAOIMMHA | win 2
reTepoaToMa, MHANBHIYaILHO BEIOpaHHBIX U3 N, S 11 O, KOTOpBIe MOTYT HEOOS3aTEILHO OBITh 3aMEIICHBI OTHOM
WM HECKOJIBKUMU TPYIIIIaMHy, HHAUBHIIYaJIbHO BeIOpaHHBIME U3 -O-C;_4-ankmia, -CN, F, C_4-ankuna.

B cBsi3aHHOM acriekTe, mepeMeHHas rpymma Q; MpeacTaBiseT METHICHOBYIO TPYIITY TaK, 4YTO COSITUHEHUS
npencTaBieHsl o0mei Gopmymnoit XVI

R XVI

rae R3, R4, R’ s R6, R7, R® umeror Te xe 3HAYCHUsI, KOTOPBIE OTpeAeIIeHBI It 001el popmyis | BeIIE,

rae B BapuanTe (iii) IpeanoYTUTEIEHO

R’ MpeJCTaBISICT TPYIITY, BRIOpaHHyo U3 H, -PO;R*,, -CH,-OPC, /% u —CHZ-O-C(:O)-R3b;

R* mpezcTaBisier aToM BOAOPOAA WIH KATHOH, TIOAXOIANIMN [t 06pa30BaHus (papMaleBTHIECKH [IPHEM-
nemoii commn win -CH,-O-C(=0)-R*® mmn -CHMe-0-C(=0)-R*® wn -CMe,-0-C(=0)-R* umn -CH,-0-C(=0)-0-
R*® wimm -CHMe-0-C(=0)-0-R™ i -CMe,-O-C(=0)-0-R™;

R MPECTaBISIECT ANKIWIBHYIO TPYIITY, UMEIOIIYI0 OT 1 10 11 aToMOB yriiepoja, KoTopas SBISCTCS JTHHEH-
HOW, pa3BEeTBICHHON HMJIH ITUKIMYECKOH, MIIH WX KOMOWHAITHIO, T1Ie R rpymnmna HeoOs3aTeabHO 3aMeleHa OTHOM
WM HECKOJIBKUMU TPYIIIIaMu, He3aBucuMo BeiOpanHbiME U3 -OH u -O-C_s-ankuia;

R* npencrasnseT H, Cy_4-ankwr; u

R’ npencrasnsaeT H, Cy_4-ankw, C1_4—am<1/meH—OR3 ;

R® npencrasmsier C,4-ankun, OH, -OPO;R™,; u

R’ npencrasnsieT H, Cy_4-ankun, C;_4-ankunen-OH, C1_4—aHKI/IHeH-OR3, e R® TaKoH, KaK OmpesesieH BbI-
me, Cy_4-ankumneH-F;

R® npencrasnser rpymmy, Beibpannyto u3 -O-Ar” u -O-Het?,

rae Ar’ npeacTapiser GEHMIBHYIO IPYIITY, KOTOPas MOXKET ObITh HEOOS3aTeIBHO 3aMEIeHA OHOM HITH
HECKOJBKUMHU TpymnaMmu, BeIOpaHHbIME u3 -CN, -O-C;_4-ankuna, uim rae (peHwIbHas IpyIna MOKET HECTH JIBE
3aMeIIaroIIUe TPYIIBI Ha COCEIHUX aToMax KOJbIla TaK, YTO 3TH COCCIHHUC 3aMEIIAIOIINe TPYIIEI MOTYT OBITH
CBsI3aHBI BMECTE ¢ 00pa30BaHUEM S5-YIEHHOTO TETEPOIIMKIIA, MMEIOMICTO OJWH WK JIBa TEeTePOaTOMa, BHIOpaH-
HeIX 13 N, S u O, T7Ie yKa3aHHBIH TeTEPOIMKII MOXKET HE00S3aTeIbHO HECTH OJIMH WJIH JBA 3aMECTUTEIIS, HHIN-
BHIyaJIbHO BEIOpAaHHBIX U3 0kco, F, -O-C|_4-ankwmna, C;_4-amkuna, CN; u

rme Het? MIPEACTaBISAET aPOMATHICCKUI TETEPOIMKII C 5 WM 6 aTOMaMH KOJIbIIA, BKIIOYAOMMMHA 1 win 2
reTepoaToMa, WHANBUAYATbHO BHIOpaHHBIX M3 N, S 1 O, KOTOpbhle HEOOA3aTENbHO 3aMEIIeHbl OJTHOW WIIH He-
CKOJIBKUMHU TPYIIIIaMH, HHIUBHIYAITbHO BEIOpaHHBIME U3 -O-C;_4-anmkuna, -CN, F, C,_4-ankuna;

rae B (iv) IpeanouTHTENEHO

R’ MpeJCTaBISICT TPYIITY, BRIOpaHHyo U3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBiser aToM BOIOPOAA WIH KATHOH, TIOAXOIANIMN /Ui 06pa30BaHus (papMaleBTHIECKH IPHEM-
nemoii commi wn -CH,-0O-C(=0)-R*® mmn -CHMe-0-C(=0)-R*® wnt -CMe,-0-C(=0)-R* umn -CH,-0-C(=0)-0-
R*® wim -CHMe-0-C(=0)-0-R™ i -CMe,-0-C(=0)-0-R™;

R MPECTABIICT ANKIWIBHYIO TPYIITY, UMEIOIIYI0 OT 1 10 11 aToMOB yriiepoja, KoTopas SBISCTCS JTHHEH-
HOW, pa3BEeTBICHHON HUJTH ITUKIMYECKOH, MIIH UX KOMOWHAITHIO, T1Ie R rpymnmna HeoOs3aTeabHO 3aMelIeHa OTHOM
WM HECKOJIBKUMHU TPYIIIIaMu, He3aBucuMo BeiOpanHbiME U3 -OH u -O-C_s-ankuia;

R* npencrasnseT H, Cy_4-ankwr; u

R’ npencrasnseT H, Cy_4-ankmw, C1_4—am<1/meH—OR3 ;
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R® npencrasiser H, C,_4-ankui, OH, —OPO3R3a2; u

R’ npeacrasisieT C4-ankui, C;4-ankunen-OH, C1_4—aJ'IKI/IJI€H—OR3, rze R TaKoW, Kak OIpe/esieH BBILIE,
C|_4-anxunen-F;

R® npencrasmsier rpynmy, Beibpannyio u3s -O-Ar” u -O-Het?,

rae Ar’ npencTaBisier GeHIIBHYIO TPYIILY, KOTOPas HEOOA3aTeIbHO 3aMEIICHA OIHOM HIIH HECKOIBKHMH
rpynmnamu, BeiopanasiMu u3 -CN, -O-C,_4-ankwia, win Te GeHmIbHas TPyIa MOXKeT HECTH JIBE 3aMeIIaroIIne
TPYIIBI HA COCETHUX aToOMaxX KOJIbIIA TaK, YTO ATH COCETHHUE 3aMENIAIONINe TPYIIIBI MOTYT OBITh CBSI3aHBI BME-
cTe ¢ oOpa3zoBaHUEM S-UJICHHOT'O T€TEPOILMKIIA, MMEIOIIEro OJUH WM JIBa TeTepoaroMa, BRIOpaHHBIX 3 N, S u
O, re yka3aHHBIH TeTEPOIUKI MOXKET HEOOs3aTeIbHO HECTH OJIMH WM JIBA 3aMECTUTEI, HHIUBUAYAILHO BBI-
OpanHbIX U3 0kco, F, -O-C; 4-ankuna, C;_4-ankuna, CN; u

rae Het? MIpEeACTaBIsET apPOMAaTUUECKUI TeTePOLMKII C 5 Wi 6 aToMaMH KOJIbLia, BKIIOYaromuMu 1 wiu 2
rerepoaToMa, HHANBHIYAIBHO BEIOpaHHEIX U3 N, S 1 O, KOTOpBIC MOTYT HEO0S3aTEIBFHO OBITh 3aMEIICHBI OTHOM
WA HECKOJIBEKUMH TPYIIaMH, UHIUBUAYaAIbHO BeIOpaHHBIMU 13 -O-C | 4-anmkmna, -CN, F, C;_4-anmkuna.

B HacTosIeM OIMUCAaHWU BCE TAKUE COCINUHCHHS, BKJIFOUAsS IMC- U TPAHCU30OMEpPHI, R- u S-3HaHTHOMEHI,
nmuactepeomepsl, (d)-m3omepsl, (1)-m30Mephl, UX palleMHUUECKHE CMECH U JAPYTHUE UX CMECH, TOMAAal0T B 00beM
n3o0perenus. OgHAKO ABOWHAS CBSA3b YIVIEPOI-YIIIEPO MEKAY MUPUIMHOBEIM KOJIBIIOM M aMUIHOHN IpyIION B
MIEHTPE MOJISKYJIBI JIOJDKHA HAXOAWTHCS B TpaHC KOH(HTypaIuu, Kak MOKa3aHO B MPUBEIACHHBIX BbIIIEC (Gopmy-
nax. JlomoJHUTENbHBIE aCHMMETPUYHBIE aTOMBI YIJIepoJia MOTYT MPHCYTCTBOBATh B 3aMECTHTENE, TAKOM Kak
aJKWIbHAA rpymma. Bece Takue H30Mephl, a TakKe UX CMECH, ITPeIHAa3HAUSHBI JIJIS BKIIOUSHUS B HACTOSIIIIEE U30-
OpereHue.

Ecmu, HanpuMep, KenaTelieH KOHKPETHBIN SHAHTHOMED COCTUHEHUS, OMTMCAHHOTO B HACTOSIIEM JOKyMECH-
T€, OH MOXET OBITh MOJYYCH ACHMMETPUYHBIM CUHTE30M WITH JICPUBATU3AINCH C XUPATHHBIM BCIIOMOTATEIEHBIM
BEIIECTBOM, TJIC TIOJTyYCHHAs JAUACTEPCOMEpPHAs CMECh pa3/IesieTCsl U BCIIOMOTaTeIbHAs TPYIINa OTHICTIIACTCS
JUTSL TIOJTyYCHHS YMCTBIX JKEIAeMBIX 3HAHTHOMEPOB. ANBTCPHATUBHO, KOTJIA MOJICKYJa COJCPKHUT OCHOBHYIO
(hYHKIIMOHATBHYIO TPYIITY, TAKYH0 KaK aMHHO, WU KHCIOTHYIO ()YHKIMOHAIBHYIO TPYIITY, TAKYIO KaK KapOoK-
CHJI, TUACTEPEOMEPHBIE COJIM 00Pa3yIOTCs C COOTBETCTBYIOIICH ONTHIECKH aKTUBHON KHCIIOTOH MM OCHOBAaHHU-
€M C TIOCTICYIONIUM pa3JieJICHUEM THACTEPEeOMEPOB, 00pa30BaHHBIX TAKUM 00pa3oM, cpelcTBaMu (HpakInOHHON
KpUCTATN3AIMEN WM XpoMmaTorpaduu, XOpoIio M3BECTHHIMUA B JTAHHOW OOJACTH TEXHWUKH, W TOCIEAYIONUM
BOCCTAHOBJICHHEM YUCTHIX SHAHTHOMEPOB.

Bonee Toro, nHAMBUAYyaTbHBIE YHAHTHOMEPH U JUACTEPEOMEPHI COSTUHEHHUI 10 HACTOAIIEMY H300peTe-
HUIO MOTYT OBITh TIOJyYEHBl CHHTETHUECKH W3 KOMMEPUECKH JOCTYITHBIX HCXOTHBIX MAaTepHAIOB, KOTOPBIE CO-
JiepKaT aCHMMETPUYHBIC TN CTCPCOTCHHBIC IICHTPHI, WIN MPUTOTOBICHUEM PAalleMHUYSCKUX CMECEH ¢ rmocie-
JYIOIIMM pa3feiICHUEM METOIaMH, XOPOIIO N3BECTHBIMHU CITCI[HATIICTAM B JaHHOU 00JIACTH TEXHHUKH. DTU METO-
JIBI pa3qeNicHus mpeAcTaBiIeHbl: (1) MPUCOCTUHEHUEM CMECH YHAHTHOMEPOB K XHPATLHOMY BCIIOMOTATEILHOMY
BEIICCTBY, Pa3/CICHUCM TIOYYCHHOW CMECH TUACTEPEOMEPOB MEPEKPUCTAIUIM3AIUCH W XpoMaTorpauei u
BBIJICIICHUECM ONITUYECKH YHCTOTO MPOAYKTA M3 BCIIOMOTATEIEHOTO BEIIECTBA, (2) 00pa30BaHUEM COIH C UCTIONb-
30BaHHEM ONTHYCCKH aKTHUBHOTO PA3JICISAIONICTO arcHTa, (3) mMpsSMBIM pa3[elicHHEM CMECH ONTHYSCKUX dHAH-
THOMEPOB Ha KOJOHKAX IS XUPAIbHOUW >KHIKOCTHOW XxpoMmaTtorpaduu win (4) KHHETHUECKUM pa3leICHuEM C
WCTIOJIb30BaHUEM CTEPEOCETICKTUBHBIX XMMHUYECKUX WM ()EPMEHTATHBHBIX pEarcHTOB. PameMuyeckue cMecu
TaKkke MOTYT OBITh pa3JieICHbl Ha COCTABIIAIONINE WX DHAHTHOMEPHI XOPOIIO M3BECTHHIMA METOJAaMHU, TAKHUMHU
KaK XHWpanbHas razodasHas xpomarorpadus WM KPUCTAIUTH3AIMS COCTUHEHHS B XUPAJHLHOM PaCTBOPHUTEIC.
CTepeoceneKTUBHBI CHHTE3, XUMUYecKas Wik (epMEeHTaTUBHAS PEaKITHsI, B KOTOPOW OJUH peareHT o0paszyer
HEPaBHYIO CMECh CTEPECOM30MEPOB BO BPEMs CO3JaHHS HOBOI'O CTEPEOIICHTpPA WJIM BO BpeMs TpaHC(HOpMAIUU
YK€ CYIIECTBYIOIIETO, XOPOIIO M3BECTHBI B JaHHOW 00JIACTH TeXHUKU. CTEPEOCENICKTUBHBINA CHHTE3 BKIFOUACT
KaK 3HAHTHO-, TaK M JUACTEPCOCEIICKTUBHBIC mpeBpameHus. [Ipumepst cM. B Carreira u Kvaerno, Classics in
Stereoselective Synthesis, Wiley -VCH: Weinheim, 2009.

CoeMHCHHS, ONTUCAHHBIC B HACTOSIIEM JTOKYMEHTE, MOTYT CYIIECTBOBATh B COJIbBATUPOBAHHBIX, 4 TAKXKE
HECOJIEBATUPOBAHHBIX (hopMax ¢ (papMaleBTUUCCKU MPUEMIIEMBIMU PACTBOPUTEIISIME, TAKUMH KaK BOJA, STAHOI
¥ TIOJTOOHBIE, W MIPEAIoIaracTcsl, YTO N300peTEHNE OXBATHIBACT KaK COJLBATHPOBAHHBIC, TAK M HECOJIbBATHPO-
BaHHBbIE (hopMBbl. OmHCaHHBIC 3/IECh COSAMHECHUS MOTYT CYIIECTBOBATh B OJHOM MM HECKOJIBKUX KPHUCTAITHYIC-
ckux popmax wim nmonuMmopdax. B oqHOM BapraHTe OCYIIECTBICHMSI, COSTUHEHNE ABIAETCS aMOpPHBIM. B of-
HOM BapHaHTE OCYIIECTBIICHUS, COCTUHEHNE SBIISETCS €IMHCTBEHHBIM MmosimMopdoM. B npyrom BapmaHTe ocy-
MIECTBIICHUS, COSTMHEHNE SBIIIETCS CMeChbio moauMopdoB. B npyrom BapuaHTe OCYIIECTBIEHUS, COCTUHEHUE
HaXOJHUTCS B KPUCTALTHIECKON hopme.

H300peTeHne Takke 0XBAaTHIBACT MCUCHBIC U30TOIIAMHU COCTUHEHUS M0 H300PETCHUIO, KOTOPBIC TPEICTaB-
JICHBI B HACTOSIIEM JOKYMEHTE, 32 MCKIIOYCHUEM TOTO, YTO OJWH WM HECKOJIHKO aTOMOB 3aMCIICHEI aTOMOM,
HUMCIOIIUM aTOMHYIO MAcCy WJIM MaCCOBOE YHUCIIO, OTIMYHOE OT aTOMHOM MacChl HJIM MaCCOBOTO YHCIIa, OOBIYHO
BCTPEYAOIINXCS B ipupoae. [IpuMephl H30TOMOB, KOTOPBIE MOTYT OBITH BKITIOUECHBI B COCIMHCHHUS IO H300peTe-
HUIO, BKTIOYAIOT H30TOIBI BOJOPO/IA, YIIIEpO/a, a30Ta, KHcIopoaa, pocdopa, Gropa i xiopa, Takue kak “H, *H,
Be, "¢, PN, "0, 0, *'p, *P, *°S, '*F, u *°Cl, coorBercrBeHHO. Hanpumep, coeiHEHUE IO H300PETEHUIO MO-
JKET IMETh OJIMH WJIM HECKOJIBKO aToMOB H, 3aMeleHHbIX neiTeprem.

HekoTopsle OMHCAHHBIC M30TOMHO-MEUCHBIE COeauHeHns (Hampumep, Medensie “H u '*C) mpumensior B
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aHANN3aX pacIpe/eeHus COCIMHEHHs W/MIM cybcTpata B TKaHsx. Tperuposanubie (T.e. “H) u yraepon-14
(T.e. '*C) M30TOMBI OCOGEHHO MPENIOUTHTENBHBI H3-3a MPOCTOTHI HX MOJNYYeHHs W obHapykeHus. Kpome Toro,
3aMeIeHNe 6OoJiee TSHKETBIME H30TOMAMH, TAKHMH Kak aeiTepnit (T.e. “H), MOXKeT JaTh ONpeie/IeHHbIe Tepares-
THYECKUE TIPEUMYINECTBa, 00YCIOBICHHbBIE OOJbIIeH META0OIMIECKON CTAOMILHOCTRIO (HAIIPUMED, YBEJIIHUYCH-
HBIM TIEPHOAOM TIONTY>KHU3HH in ViVO WIM YMEHBIIEHHBIMU TPEOOBAaHUSAMH K JTO3UPOBKE) W, CICIOBATEIHHO, MO-
JKeT OBITh MPEINOYTUTEIEHBIM B HEKOTOPBIX 00CTOATENBCTBAaX. M30TOMHO-MEeUeHbIE COeIMHEHNS TI0 M300peTe-
HHUIO OOBIYHO MOTYT OBITH TOJYYEHBI C TIOMOIIBIO CICAYIOMINX METOJOB, aHAJIOTHYHBIX ONMCAHHBIM B, HAIIPH-
Mep, TpUMepax B HACTOAIMIEM IOKYMEHTE, Yepe3 3aMEIIeHHE HW30TONHO-MEUYEHBIM PEareHTOM HE H30TOITHO-
MEUCHOT'O peareHTa.

[TponexapcTBa Mo HacTOSAILIEMY M300pPETEHUIO COJCPIKAT, 10 MEHBIIEH Mepe, OJJMH IPYIILY IIPOJIeKapcTBa,
T.€. TPYMITy, KOTOpasi paclieIusieTcsi B (PM3HOJIIOTHYECKUX YCIOBHAX, BBICBOOOXKIAs TEM CaMbIM aKTHBHBIC Yac-
Tunbl. Takue rpynisl npojekapeTBa MOTYT OBITh IIPUCOEAMHEHBI K COSMHEHMSIM 10 HACTOSIIIIEMY H300pETEHUIO
BO BCEX MOJIOXKEHHSX, MPECTABICHHBIX MepeMeHHoil rpymmoit R’. [loaxonsuieit Tpymmoii mponeKkapcTpa sBJis-
ercsi MeTwieHpocdarHas rpynma, kak onucaHo B WO 2013/190384 Al. Ipyrumu moaxoIsIiMMH TpyIIIaMH
MIPOJICKAPCTBA SIBISIOTCS (hocdaThl WIH IPYTHe COTOOMIN3NPYIOIINE TPYIILI, Kak omucano B "Prodrugs: design
and clinical applications" (Rautio et al. Nature Reviews Drug Discovery, 2008, 7, 255). Onnoii u3 cnenuduye-
CKUX MOAN(UKAIIUHN IPOJIEKApCTBA SIBISIETCS MPEBPAICHHE aMHHOTPYNIB B N-OKCHAHYIO TpymTy. Bermeyka-
3aHHBIC XUMHYECKHE (POPMYIIBI MILUTIOCTPUPYIOT MOIXOASAIINE ITONOKEHHU A MOTU(PHUKAINK MPOIeKapcTBa ¢
oMoIIsIo0 MeTuieH(pochaTHo# rpymisl U hocdaTHON rpynmsl. ClieyeT MOHUMAaTh, YTO 3TH TPYIIIBI POJIeKap-
CTBa MOTYT OBITh 3aMEHEHBI APYTUMH TPYIIaMH TpojekapcTBa. COrIacHO MPenoYTHTEIFHOMY BapHaHTy OCY-
IIECTBJICHUS HACTOSIIEr0 M300pETEeHUs, TIPOJIEKapCTBa MO HACTOSIIIEMY M300PETEHHIO COAEp)KaT POBHO OAHY
TpyIY IPOJIEKapCTBa.

Croco0bI MPOU3BOICTBA.

CoequHEHHS 110 HACTOSIIEMY N300PETEHUIO MOTYT OBITh MOJIYYEHBI C HCIIOJIb30BAHUEM N3BECTHBIX CIOCO-
00B ¥ NpOILENYp OpraHMYECKO XMMUHM /MM UHGOpPMAaLUK, ONMCAHHON B HACTOSILEM JOKyMeHTe Huke. Mc-
XOJIHBIE MaTEepHUATBl MOTYT OBITH JTUOO MPUOOPETEHHI (€CIM OHU KOMMEPUYECKH JOCTYITHBI), THOO MOTYT OBITh
CHHTE3WPOBAHBI C HCIOJIH30BAHUEM OOIICTIPHHATHIX CIIOCOOOB ¥ MPOIEIyp OPraHHYECKOW XUMHUH W/WIIH HH-
(hopMarmy, OMMCaHHOW B HACTOSIIEM JOKYMEHTE HIKE.

Koneunas craans aMHIHOTO COYCTAHMUS.

CoennHeHHs, ONMCAaHHBIE B HACTOAIIEM IOKYMEHTE, MOTYT OBITh HOJYYEHBI C MOMOIIBIO CIIEIYIOIETO
croco0a, KOTOPBIA BKIIFOYAET CTAIUI0 COUETaHUs COSTUHEHUS-TIpeAIIecTBeHHIKA hopmybl X VII

0O
Q
X = | Xy,
p
N N“ ~O
|5
R XVII

riae Q;, 1 Q, HMEIOT Te JKe 3HAUEHNMS, KOTOPHIE ONMPEeeHbl B HACTOSIIIEM JOKYMEHTE BhIlTe, Tae R’ mpes-
CTaBIISIET aTOM BOJIOpOJa U T1e X MPEACTaBISIET yXOSIIYIO TPYIILY,

¢ coemuHeHneM amuHa ¢Gopmyiasl H-NAA,, B HacTosmeM AOKYMEHTE WHOTAA Ha3BaHHOTO (opMyia
XXIII, tme A; 1 A, IMEIOT Te K€ 3HAYCHHs, KOTOPhIE ONPEIEICHbI B HACTOSIIEM JOKYMEHTE BBIIIE JJI COCIIH-
HeHus: GopMyIIsI 1.

VYxopdmas rpymnmna MOXeT ObITh BBIOpaHa W3 THAPOKCHIIBHOW TPYIIIBI, TO3WIATHON TPYNIbI, TpU(pIaTHON
TPy, ME3WIATHON TPYyMIIBI, HoauIa, OpoMuIa U TOT00HBIX.

Oco0eHHO, eclTi yXOJsIIasi TpyTIa sSBISETCS THIPOKCHILHON TPYIION, pEeakIMio COYETaHUsI OOBIYHO IIPO-
BOJAT B PACTBOPHTEIIE M B MPUCYTCTBUHM COYETAIOIIETO areHra u, Ooyiee MpearnouTHTENBHO, B IPUCYTCTBUN pac-
TBOPHTEIIS,, COUCTAIONIEH TPYNIIEI M OCHOBaHUS. PacTBopuTenbh HpennodTuTensHo BeiOupaioT u3 MO, TT'O,
JXM. Ces3pIBaroOIuil areHT mpeanouTuTensHo Beioupaercs uz FATY, BTY, I'XTY, TBTY, COMU, TOMBU,
COMBU u, naunboznee npeanoururensio, ATY. Peakunio 0ObIMHO MPOBOASAT B MPHCYTCTBUN OcHOBaHUs. Oc-
HOBaHHE MMPEAMOYTHTEIHHO BhIOMpatoT u3 JINIIDA.

[TocenoBaTen,HOCTD ATOM PEAKITUH MPOWUTIOCTPUPOBAHA CIISIYIONIEH cXeMou 1.

Cxema 1
(o] o]

A Q Aq Q

|2 X = I x 1‘Q2 \I}I = I X 1‘Q2

N
N + /L A /L

Al H —_— 2 s
! N N r|~l 0
S R’

rae A; 1 A,, a Takxke Q; n Q, IMEIOT Te ke 3HAUCHUsI, KOTOPhIC ONPEAeICHBI JUIsl COSUHECHUS | B HACTOS-
eM JIOKyMEHTE BBIIIIE, U TIC R’ MIPEICTaBISET aTOM BOJIOPOA.

IIpousBoicTBO MIpeAlIeCTBEHHHUKA MPABOW CTOPOHBI.

Coenunenue-npeaniecteHHUK Gpopmynbl X VII MoxeT OBITh POU3BECHO B3aUMOJICHCTBUEM COCIUHCHHS
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¢dopmynsr XVIII
Br Q4
DS:
N N7 O
I3
R XVII

rae Q; n Q, UMeroT Te ke 3HAYCHUsI, KOTOPBIE ONpPEeICHbl ISl COSAMHEHUS | B HACTOSIIEM JTOKYMEHTE
BBIIIE, U TJe R’ mpeicTaBiseT aToM BOJOPOA, ¢ KapOOKCHI-3AlIMIICHHON aKPUJIOBOi KHCIOTOM, TaKOH Kak
C|.¢-aKWIOBBIH 3up (MPEANOYTUTETHHO, TPET-OyTUIIOBBII 3(Up) apHIOBOM KHCIOTHL. DTy pPEaklHio coyeTa-
HUSl TPOBOJIAT B YCJIOBUSAX COYETaHUS XeKa W, MPEeAnodYTHTeNhHO, B mpucyrctBuu coiu Pd(Il), Ttakoi kak
Pd(OAc),, u ¢ochuHoBoro mumraHma, Takoro kak Xantphos, Tpu-(o-Tommr)pochun wmm 1,1-Omc-
(mudpennndocuno)dpepponen(dppf). Peaknmro oOBIYHO TIPOBOAST B MPUCYTCTBUU PACTBOPHUTENS, TAKOTO KaK
JAM® nponvOHUTPHIT WIIH UX KOMOWHAIINSA, U TaK)Ke B MPUCYTCTBUU OCHOBaHWs, Takoro kak JIUIIDA. Peakiuio
COYETaHUS MPOBOIAT Yepe3 CHATHE 3alIUTHl M He0OA3aTeNbHOE BBEICHIE YXOAAIICH IPYIIbI, OTIIMIHOW OT THA-
pokcmita. JTa MOCIeA0BaTEILHOCTD PEaKIMy HLTIOCTPUPOBaHa CIIeIyIoIIeH cxeMon 2.

Cxema 2
o]
Br Q Q
, = 1\Qz + e - - Pg = I AN 1“(;)2
DSIENN P T
rR® b
(0]
Q
X — I X sz
& /K
N rr 0
RS

rae Pg npencrasaser 3amutHyto rpynmny, Q u Q, UMEIOT Te ke 3Ha4eHHUs, KOTOPbIE ONpeAeNIeHBbI I CO-
eqmHeHus | B HACTOAIIEM JOKYMEHTE BBIIIE, U Iie R’ mpeacTaBiseT aToM BOAOPOA.

CoenuHeHHe-TIPeEeCTBEHHUK XX MOXET ObITh CHHTE3MPOBAHO C IMOMOIIBIO PEAKIUK LUKJIN3AINI, Ha-
YHHast ¢ coequHeHMs hopMyisl XXI

O
Br Q
= 1“ng)LOH
/
N NH
)
R XXI

rae Q; u Q, UMEIOT Te K€ 3HAa4YeHWUsI, KOTOPhIE OINpENesICHBI Il COeTUHEHH | B HACTOSIIEM JOKYMEHTE
BBIIIIC, M TI¢ R TpecTaBIsieT aToM BoAopoaa. LIMKIH3aiio 0OGBIMHO POBOAT C IPUMEHCHHEM COYETAIOLINX
areHToB, Takux kak ['ATY, B npucyrctBun ocHoBanus, Takoro kak JUIIDA, u B pacTBOopuTesne, TakoM Kak
JAM® DTa nocienoBaTeabHOCTh PeaKui WIUTIOCTPUPOBAHA CIIeyIolIel cxemon 3.

Cxema 3
o B
Br, Q g Qi
l X "QZJLOH | ~ Q,
—_—
s o /g
NN NTN N
R R

rae Q; u Q, UMEIOT Te ke 3HAYCHHs, KOTOPHIE ONPEIENCHE B HACTOSIEM IOKYMEHTE BBINIE, H rae R’
MPEICTaBIsIET aTOM BOJOPOA.

AJBTEpHATHBHO, COCIMHEHUE-TIPESIIIECTBEHHUK XX MOXXET OBITh CHHTE3UPOBAHO C MOMOIIBIO PEaKIHH
UKITU3aIi1, HaduHas ¢ coearnHeHns hopmynbl X X1

o
Br Q
| X 1‘Q2)LOH
>
N "NO, XXII

rae Q; m Q, IMEIOT Te e 3HAa4YCHHS, KOTOPBIC ONPEISIICHBI Al COeNUHECHNS | B HACTOSIIEM JTOKyMEHTE
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BBIIIIE.

DTOT BapUAHT PEaKIMH [UKIU3AIMHA OOBIYHO MPOBOASIT B MPUCYTCTBUH BOCCTAHABJIMBAIOIICTO arcHTa, Ta-
Koro Kak Fe, B yKCYCHOI1 KHUCIIOTE MM CMECH BOJBI, 3TaHOJNA M XJIOpUIa AMMOHHA. DTa CTAANS PEaKIINH HILTIO-
CTpPHpOBAHA CIEAYIONICH pEaKIIMOHHON CXeMOit 4.

Cxema 4
i B
Br Q g SIN
l X 1‘QQJLOH l = Qy
—_—
A A
P
N~ NO, N” N7 0

I
53

rae Q; u Q, UMEIOT Te ke 3HAYeHHUs, KOTOPBIE ONpEJeNICHbl ANl COeNUHEHNs | B HAacTOAIEM AOKyMEHTe
BBIIITE, ¥ T/Ie R’ IIpeCcTaBiIsieT aToM BOZOPOa.

[IpomsBonctBo H-NA A, npenmiecTBeHHAUKA.

Ecnmm mepemenHas rpynma A; sBIsSeTCs TPYNIOH, BEIOpaHHOW U3 TPy Ay U A, U A, SBISIETCS METHIIb-
HOW Tpymnmoi, coenuHeHue-npeamecTBeHHUK H-NA A, MOXeT ObITh MOJIYYCHO C MPUMEHEHHEM CJICTYIOIIHX
TporeIyp.

OmHMM W3 BapHUAHTOB SIBIISICTCS OOpa3OBaHHE MPEIIICCTBCHHHKAa amuia XXV, KOTOPBIH BIOCICICTBHH
BoccTaHaBnuBaercsa A0 coenuHeHus amuHa XXIII. TIpenmectsennuk amuna XXIV uMmeer creayromy CTpyK-
Typy (re crpykrypa XXIV mo3Bonser aMuIHO rpymie ObITh CBI3aHHOM € TOJIOKEHHUEM 2, U METWIILHOM IpyTi-
Te, CBSI3aHHOH C TIOJIOKEHUEM 3, I Ha000pOoT)

o)
R1 )L /CH3
NH
\ N
T~
Qs CHg

2
R XXIV

rae Rl, R*u Q; UMEIOT Te K€ 3HAUEHHUS, KaK YKa3aHbl IS coenrHeHus | Bollie, Wiy rae R' w/mwm R? mo-
TYT MPEICTaBIATh (DYHKIIMOHAIBHYIO TPYIILY, KOTOpPas MOXET ObITh MPEBPAIICHA B XKEIACMbBIN 3aMECTHTENb Ha
MOCTIEIYIOMICH CTaiu MOCIeIOBATEIFHOCTH PEAKIUU. YKa3aHHas (PYHKIMOHATIbHAS TPYIIa, KOHEYHO, TOJIXKHA
OBITh MHEPTHOH B YCIOBUSX PEAKIIUH, ONPEACICHHBIX IS MPEBPAIICHU, OMICAHHBIX B HACTOSIIEM JOKYMCHTE
(t.e. m3 coequuennss XXV B coenunenue XXIII), HO OBITH BOCTIPHMMUYHMBOH K MOCIIEAYIOMEMY NPEBPAILCHHIO B
JPYTUX YCIOBUAX peakiuu. E MoXeT ObITh, HaIpUMep, 3aMECTHTEINb Br.

Coennnenre XXIV MokeT OBITh CHHTE3WPOBAHO B3aMMOJCHCTBHEM AKTHBHPOBAHHOTO IPOW3BOJIHOTO

KapOOHOBOM KHCIOTH XXV
0

X
N
\ 7~
Qs CHs
2
R XXV

¢ metunamuH. B hopmyne XXV BapuabdenpHas rpynmna X MpeICTaBisIeT YXOIAIIYIO TPYIITY, KOTOPOH MO-
JKeT OBITh, HANIpUMEp, aTKoKcHurpymma, -OHet, Takas kak 1-ruapokcubeH30TpHa3oi, KapdaMUMHUIAT, B TO BpeMs
KaK Rl, R*u Q3 UMEIOT Te e 3HAYCHHS, KaK YKa3aHbl I COeTUHEHUS | BITIIe.

Ha cnenyromeit cranuu, amugayio rpynny coeauHeHus XXIV BoccTaHaBIMBAIOT C TMOJYYEHHEM aMHHA
XXIII. 3T0 MOXKET OCYHIECTBIATHCS C IMOMOIIBI0 OOBIYHOTO BOCCTAHABIHMBAIOIICTO arcHTa, MOJXOMSIICTO IS
BOCCTaHOBJICHUS KapOOHWJIBHBIX TPyIIH, Takoro kak BH;. DTy peakuuto oOBIYHO MPOBOIST B PacTBOPHTEINE,
TakoMm kak TT'®.

IMocnemoBaTenbHOCTh CTAAMIA PEAKIMi, OMUCAHHBIX BHINIC, WLIFOCTPHUPOBAHA CICIYIONMICH PeaKIMOHHOM
CXEMOH 5.

Cxema 5
1 CHs R1 /CH3
R N /\NH
(2
— BE*CHg
2
R

AnbTepHaTUBHO, coequHeHre aMmuHa X XIII MokeT OBITh MOTYyYEHO M3 COOTBETCTBYIOMIETO MPOU3BOIHOTO
¢dopmynsr XX VI
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0

1
R
H
N
\ 7
/~~CH
Qs s
2
R XXVI

rae RI, R’u Q; UMEIOT Te K€ 3HAUEHHUS, KaK YKa3aHbl IS coenrHeHus | Bollie, Wi rae R' w/mwm R? mo-
TYT MPEICTaBIATh (PYHKIIMOHAIBHYIO TPYIILY, KOTOpPas MOXET ObITh MPEBPAIICHA B XKEIACMBIN 3aMECTHTENb Ha
MOCTIEIYIOMIEH CTaANH MOCIeA0BATEILHOCTH PEAKINi, KaK OMICAHO BEIIIE.

Coenunenne Gopmynsl XX VI B3anMOAEHCTBYET C 3alUIICHHBIM N-METHJIaMHUHOM B TPUCYTCTBUU COEIN-
HeHust Ooprunmpuma, takoro kak Na(OAc);BH, B mpucyTCTBHM pacTBOpPHUTENs, TaKOrO Kak 3TaHOJN Wid 1,2-
IUXJI0paTad. [ToAXOMsMIINME 3aIIUTHEIMU TPYIIIaMU SBJSIIOTCS OSH3MIT WiTH N-MeTokcnOeH3mw. [lomygaroT mpo-
MexxyTouHoe coearHeHue XX VII.

XXVII

B dpopmyne XXVII Pg npeacrapiser 3alIUTHYIO FPYIITY H R', R? n Q3 HMEIOT Te *e 3HAYCHHS, KaK yKasza-
HbI 15t coeuuenns | Beime, wim R' w/nnn R? MoryT npeacTapisth (pyHKIHOHAIBHYIO TPYIIY, KOTOPAs MOXKET
OBITH MpEBpalllcHa B JKEJIaeMbIi 3aMECTHUTENIh Ha OoJiee MO3MHEH CTaIuH MOCICIOBATCIEHOCTH PEaKIHiA, KaK
OTIHICAaHO BHIIIIE.

[ocne peaxiyu, 3aIIUTHYIO TPYIITY YAAISIOT, OOBIYHO THIPOTCHOINU30M, C TIOJTYYCHHEM COCINHEHUS aMH-
Ha XXIII. TTocinemoBaTeIbHOCTh peaKnii WILTIOCTPUPOBAHA CISAYIOMIEH cXeMoi 6.

Cxema 6
R1 0] R /CHa
)\.\H /\NH
N
\\ \7
\ /-~ > \ 4 ~CHs
3o CHs 3
R’ R’

Ecnu nepemennslie rpynmnsl A; U A, BMecTe 00pa3yioT rpynny A;, coeanHeHue-npeanrecTBeHHUK XXIII
uMeer creayromyo crpykrypy XXIla:
H NH

%,

R XXllla
riae R® mMeer To ke 3HaUEHNE, KaK OMpPEIEICHO s COeMHeH s | BhIITe.
Coennnenne X XIIla MokeT OBITH TIOTYYEHO COUYETAHUEM COSAMHEHHS-TIpeaIIecTBeHHIKa X XIV

R? XXIV

rae R8 HUMCCT TO K€ 3HAYCHUC, KaK OIIPEACIICHO JIsI COCAMHCHU 1 BBIIIC,

C COeIMHEHUEM-TIpeAEeCTBEHHUKOM XXV

Pg
H N/

H
O XXV
C TIOCJIEIYIOIIMM CHSATHEM 3allUThl, COTJACHO CIeAyrollel peakimoHHoW cxeme 7. Peakiuio codyeTaHus
0OBIYHO MPOBOJIAT B MPUCYTCTBUH KapOoHata, Takoro kak Na,CO; mwiu K,CO;, u Pd-xoMiniekca, KOTOpEIi moa-
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xomsamuM obpaszom BeiOupatoT u3 Pd(PPh;), u PACl,(dppf). [ToaxoasimmM peakimoHHBIM pacTBOPHUTEINIEM SIBJISI-
eTcs cMech BoAbl U 1,4-auokcana. [lpeanourutensHol 3amuTHO rpynmnoii seiusercs BOC rpymnna.
Cxema 7

Pg 3
H N <|3/S<CH3
+ B o CH, R

rae Pg mpencTaisier 3ammTHYIO TPy, Takyio kak Boc, n R® nmeer To e 3Hauenme, kKak ompesecHo
Uit coenrHeHus | Bpime.

AnprepHatuBHO, meneBoe coeauHeHue XXIIla Moxer OBITH IMONYYEHO COYCTAHHEM COCITUHCHUS-
npexamecTBeHHUKa XX VI

Pg
H N/
O~ H
HCsl/ ]
HsC o]
MG CHy XXVI
¢ coenuHeHUeM-TIpeamecTBeHHuKoM XX VII
Br
8
R XXVII

IocJIe CHATHSA 3allUTHI, COTJIACHO CIIEIYIOIIeH peakIoHHOM cxeMe 8. Peakmmio coueTaHusi OOBIIHO IIPO-
BOJSIT B TIPUCYTCTBUM kapOoHaTa, Takoro kak K,COs, n Pd-kommrekca, Takoro kak PdCl,(dppf). Tloaxomsimum
PEaKIMOHHBIM PACTBOPHUTENEM SBIsETCS 1,4-THOKCaH WM cMech BOoabl U 1,4-muokcaHa. [IpeanmoyTurensHOM
3amuTHOM rpymnmoi seisercs BOC rpymma.

Cxema 8
P
H N~ 9
/Q@ Br
O—pg H @+ —_—
H3C l a8
H3C o) R
HaC CH,

R8

B peakuuonHoit cxeme BbIle, Pg mpeacTaBiseT 3allUTHYIO TPy U R® taxoit, kak OIpeziesieH sl Co-
enuHeHus | BeIe.
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Koneunas cragusa couetanue Xeka.

CoracHoO aJlbTepHATUBHOM CTPATErMH CUHTE3a, COCAMHEHHUSI, ONICAHHbIE B HACTOSALIEM JOKYMEHTE, MOTYT
OBITH MPOM3BEICHBI C TIOMOIIBIO CIEMYIONIET0 CIOCc00a, KOTOPHIH BKIIIOYAET CTAJWIO COYCTAHUS COCIMHEHUS-
npenmectBeHHRKa Gopmyisl X VIII.

Br Q
' SN qu
/
N N o
I3
R XVIII

rae Q; u Q, UMEIOT Te K€ 3HaYeHHsI, KOTOpPbIE OIpeeseHbl Al COeAuHEHHs | B HAaCTOsIEM JOKYMEHTE
BBIIIIC, U T R’ MPEJICTABISCT aTOM BOJIOPOJA, C COCTUHCHUEM-TIPEIIICCTBCHHUKOM (popmyisr XIX
(o]

A1 ~ )J\%CHZ
N

I
Az XIX

rae A; 1 A, IMEIOT Te )K€ 3HAUEHHs, KOTOPbIE ONPEIETICHBI B HACTOSIIEM JIOKYMEHTE BBILIIE.

DTy peakIuio COYeTaHHsl MPOBOAT B YCIOBUSX codeTaHusi Xeka. OOBIYHO ee MPOBOIAT B NMPUCYTCTBUH
Pd(Il) xomrurekca, Takoro kak Pd-162 (r.e. [P(tBu);] Pd(xpormn) Cl), xmopuna terpaOyrumamMmoHusi, N-
IUKJIOTeKCHII-N-METHIILIMKIOTeKCaHAMUHA M JTMOKCaHa. Tarke BO3MOXHO INpHUMeHATh komOmHauumio Pd(ID)-
coxu, tako kak Pd(OAc),, ¢ hochHHHOBBIM JIMTaHIOM, TAKUM KakK TpU-0-ToIochaH, OCHOBaHHEM, TAKUM KaK
JUIIDA, u pactBoputenem, TakuM kak cMech JJIM® u AITH. Peakuus mnnrocTpupoBaHa CIeAyrOIEH peakiy-
OHHOM cxeMoH. 9.

Cxema 9
0 (o}
Br Q1 A1 Q
| XY, + AKN)J\/CHZ — N = | Xy e,
o I Az =
N N~ O Ay N N
L I

B BrlmeykazanHoi peakiMoHHOM cxeme, Q, Qp, A| U A UMEIOT Te€ K€ 3HaUEHUs, KOTOPbIE OINpeaeIeHbI
s coeuuenns | Beire, 1 R® mpeacraBiser Bogopoy.

[IpuroroBneHue MPOJICKAPCTB COCAMHCHHUH 10 HACTOSIIEMY H300PETCHHIO OOBIYHO OCYILIECTBISACTCS ITYy-
TEM MPEBPALICHHS COOTBETCTBYIOIIETO COCAMHEHHS 0 HACTOSIIEMY H300PETCHHIO, Te R’ SBISETCS BOZOPO-
JIOM, B COEIMHEHHE C TOM e CTPYKTYPOH, 3a UCKIFOYEHUEM TOT'0, YTO R’ sBistercs TPYMNION MpoJeKapcTBa, KO-
TOpas pacmeruisieTcs B GU3HOIOTHUECKUX YCIOBHAX, Hapumep, docdarcopepxaieii TpyImoi, Kak yka3aHo
BhINIE. ['pymmoit mpoJyiekapcTBa 0OBIYHO ABJsAETCS MeTHiIeHpochaTHas rpynma. Takue rpymisl IpojeKapeTBa U
TTOIXOISATINE YCIOBUS PEAKITUH MOTydeHHs MeTuIeHPochaTHRIX mposekapcTB onmucansl B WO 2013/190384 Al.

ANBTepHATUBHO, TPYIIA MPOJICKAPCTBA MOXKET OBITh CBSA3aHA C APYTMMH YacTSIMH MOJEKYJbl. B gacTHO-
CTH, PACCMaTPHUBAETCSI, UYTO OHA CBS3BIBACTCS C TPYIION MPOJIEKAPCTBA C MPABOM CTOPOHBI MOJIEKYJIBI YEpEe3 Ba-
puabenbupie rpymmsl R’ win R7, B 3ToM ciiyuae BapHabebHbIe TPYIIIBI MPEACTABIAIOT Tpyiy Cj4-aiKuyieH-
OR’. Crioco6 mnomydeHHst TAKHX TNPONEKAPCTB SBJSETCS AHANOTHYHBIM CIIOCOOY, ommucaHHOMy B WO
2013/190384 Al, Ho T1ie aTOM a30Ta, HECYIUi R3, KOHEYHO JOJDKCH OBITh ITOIXOISIIUM 00pa3oM 3allHIICH.

dapmaleBTUYECKUE KOMIIO3UIIUH.

®DopMbI BBeAICHUS, (hapMarleBTHIECKHE KOMITO3UITUH U COCTABHI.

dapmaneBTHYECKUE KOMIIO3UITUHU 110 HACTOSIIEMY OMHACAHUIO MOTYT OBITh BBEACHBI PA3IMIHBIMH CITOCO-
0amu B 3aBUCHMOCTH OT WX MIPEIOJIaraéMOro UCIOJIb30BaHNUs, KaK XOPOIIIO U3BECTHO B JJAHHOM 00JIaCTH TEXHHU-
ku. HammpumMep, eciii KOMITO3UITUH TI0 OTTUCAHHIO JIOJDKHBI BBOJUTHCS MTEPOPATBHO, OHH MOTYT OBITh COCTaBJICHBI
B BHJIE TaOJIETOK, KarcCyJl, TpaHyJ, IIOPOITKOB HJIM CHPOIIOB. AJBTEPHATUBHO, COCTABBI, OTIMICAHHBIC B HACTOS-
eM JOKYMEHTE, MOTYT BBOJIUTHLCS MTAPEHTEPAIbHO B BUIC UHBEKIMI (BHYTPUBEHHBIX, BHYTPHUMBIIIICUYHBIX U
MOJTKOKHBIX ), TIPENapaToB JJIs KanedbHON MH(Y3UU WU CYNIIO3UTOpreB. s MpuMeHeHUs Yyepe3 TIIa3HY0 CIIH-
3UCTYI0 000JI0YKY, KOMIIO3HIUH, OMUCAHHBIC B HACTOSIIEM JTOKYMEHTE, MOTYT OBITh COCTABIICHBI B BHJIEC IIa3-
HBIX Karelb WU TTa3HBIX Ma3eld. DTH COCTaBbI MOT'YT OBITh IMIPUTOTOBIICHBI OOBIYHBIME CITOCOOAMU, H, €CITH XKe-
JaTeIbHO, KOMIIO3HUIIUK MOTYT OBITh CMEIIAHBI C JF000H 0OBIYHON T00aBKOH, TaKOW KaK IKCIMITUCHT, CBI3YIO-
IIMHA areHT, Pa3pBIXIUTENh, CMA3bIBAIOIINN areHT, KOPPUTHPYIOUICE BEIICCTBO, CONIOOMIM3UPYIONINNA arcHT,
CYCIICH3UOHHAsI J00aBKa, SMYJIBTUPYIOIIUI arcHT WU MOKPBIBAIONIMIA areHT. OmuCcaHHBIC YKCIIMUECHTH MOTYT
BBITIONTHATE OoJiee oaHON PyHKImHu. Hampumep, HAMOTHUTENN WIN CBA3YIONINE areHTHl MOTYT TaKke OBITh pa3-
PBIXJIMTEISIMY, TIIHIAHTAMH, aHTHAATE3UBAMH, CMA3bIBAIONITUMH areHTaMH, MTOICTACTHTEISIMHU U TIOJ00HBIMH.

B cocraBax mo omnucaHHuio, CMauyuBAIOIIUE areHThI, SMYJILIaTOPBl U CMa3bIBAIOIIUE areHThI, TAKUE KaK Jay-
pwicynbdar HATpHUS U CTeapaT MarHus, a TaKKe KPacCUTEINH, pa3/IeIuTEeIbHbIC areHThl, TOKPHIBAIONINE areHTHI,
TIOJICTIACTUTENH, BKYCOBBIC JOOABKU M OTAYIIKH, KOHCEPBAHTHI U aHTHOKCHJIAHTHI MOTYT TIPUCYTCTBOBATh B CO-
CTaBJICHHBIX arcHTax.
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PaccmarpuBaeMbie KOMIO3HITUM MOTYT OBITh MOAXOJSIIUME IS IEPOPATHHOTO, HA3aIBHOTO (HAIpUMED,
MHTaJLIIMCH C UCTIONb30BAaHUEM KOMITO3HMLIMH B BHJIE CyXOT'O IOPOIIKA MM PaclblIIeMOl KOMITO3HIIUH), MECT-
HOTO (BKJTIOYas OYKKaJIbHOE W CYOJWHTBAIBLHOE), JIETOYHOTO (BKIIIOYAsl BBEJACHHUE adp030Jis), PEKTAIbHOTO, Ba-
THHAJHHOTO, a3PO30JBHOTO W/WIIK TTApEHTEPaIbHOTO (HapuMep, HHbEKINeH, HapuMep, BHYTPUBEHHON, BHYT-
PUMBIIICYHON WIIN TOAKOXXHOHM MHBeKnuneil) BBeaeHuss. CocTaBbl MOTYT OBITh YHOOHO NpPEACTABICHBI B CTaH-
JAPTHOHM NTO3WPOBAaHHOHN (popMe, U MOTYT OBITh NMPUTOTOBJICHBI JIOOBIMHA CHOCOOAMH, XOPOIIO W3BECTHBIMH B
obmacti apmannu. KonmndaectBo coemMHEHNUS, OMHCAaHHOTO B HACTOAIIEM AOKYMEHTE, KOTOPOE MOXKET OBITh
00BEIMHEHO C MaTepHAIOM HOCHUTENS JJIS MTOJyYCHHS OQMHAPHOM 03B, MOKET BapBHPOBATHCS B 3aBUCHMOCTHU
OT UJCHTUYHOCTH COCIUHEHHS, CyObheKTa, KOTOPOTo JieyaT, U KOHKPETHOTO CII0C00a BBEJICHHUSI.

Crioco0BbI MPUTOTOBIICHHS 3TUX COCTAaBOB BKIJIIOYAIOT CTaJUI0O O0OBEAMHEHUS! KOMITIO3UIHUI 10 OMHCAHHIO C
HOCHUTENICM W, HEOOS3aTeNbHO, OJHUM WM HECKOJHKUMH JIOTIONHUTEIBHBIME WHTpenueHTaMu. Kak mpaBwuio,
COCTaBBI MOJTYYAOT PABHOMEPHBIM U THIATEIBHBIM OOBCINHCHHEM arcHTOB C JKUAKHUMH HOCHUTCIISIMU HIH TOH-
KOM3MEJIbYEHHBIMI TBEPABIMU HOCHUTEISIMU, MM ¢ OOOMMH, a 3aTeM, €CIIM He0OX0ANMO, (POPMOBAHHEM IPOIYK-
Ta.

CocraBbl, TOIXOAIINE IS TIEPOPATHLHOTO BBEICHHUS, MOTYT OBITH B (pOopMe Karcys, 00JaToK, MHIIIOIb,
TabJIeTOK, MACTIIIOK (C IPUMEHEHHEM apOMaTH3HPOBAHHOW OCHOBBI, OOBIYHO CaXapo3bl M apaBUHCKOW KaMeau
WM TparakaHTa), HOPOIIKOB, TPaHyJI WIHA B BUJE PACTBOPA WM CYCIICH3UH B BOJHOM MIIM HE BOJHOM KHUIKOCTH,
WM B BHJIE KUIKOW SMYJIBCHH Macjio B BOJE WM BOJa B Maciie, MM B BUJC JIMKCHpA WM CHPOIIa, WX B BHUIIE
MACTWIOK (C MCTIONIb30BaHIEM WHEPTHOH OCHOBEI, TAaKOH Kak XKEIATHH W TIUICPUH, WIH caXxapo3a U apaBUHCKas
KaMezp), KaXxaas U3 KOTOPBIX COACPKUT MPEHoIpeeIeHHOE KOIMIECTBO PacCMAaTPHBAEMOH KOMITO3UIINA B Ka-
YecTBEe aKTHBHOTO MHrpeAneHTa. KOMITO3UIMK 10 HACTOSIIEMY OIHCAaHUI0O MOYKHO Tak)e BBOJIUTH B BHIE 00-
JFOCa, DNICKTYapHs WX TaCTHI.

B TBepabIx H03MpOBaHHEIX (popMax JUIS MEpPOPaTbHOTO BBEACHUS (KAICYJNbI, TAOJCTKH, MUIIONH, Ipaxke,
TOPOIIKH, TPAHYJIBI U MTOJ0OHBIC) paccCMaTpUBacMasi KOMIIO3HIIUS CMEIIaHa ¢ OJJHAM HJIM HECKOJNBKHMU (hapma-
[EBTHYCCKH MPUEMIICMBIMH SKCIIITHCHTaAMHU, BEIOpaHHBIMU U3: (1) HANIOJTHHUTENEH WK PaCIIMPUTENICH, TAKHX KaK
KpaxMallbl, IEKCTPO3a, JIAKT03a, caxapo3a, TI0K03a, MAHHUT W/WIN KpeMHHEBas KUACIO0Ta; (2) CBA3YIOMINX Be-
IIECTB, TAaKUX KaK, HApHUMeEp, IeJUTI0I03a (HalpuMep, MUKPOKPUCTAITMYECKAs IIEIUTI0N03a, METHIIIIEIUII0N03a,
ruapokcunponmwmMeruinemnono3a (HPMC) u kapOoKkcHMeTHIIIEIUTI0N03a), allbIMHATHI, JKEJIaTHH, TTOJTWBUHUII-
MTUPPOJIUIOH, caxapo3a W/WIN apaBUiicKas KaMmenb; (3) yBIaKHUTENEH, TAKUX KaK TIIHIEPHH, (4) pa3phIXjHTe-
JIeH, TaKuX KaK KpocKapMeiuto3a HaTpHs, KapOOKCHMETHIOBBIM KpaxMmasl HaTpus (HATPUS KPaXMaNTIIHKOJIAT),
TIOTIEPEYHO-CIITUTHIA MOJUBHHIIITYPPOIHIOH (KPOCIIOBHIOH), TeIIAaHOBAs KaMellb, KCAaHTAaHOBask KaMenb, arap-
arap, kKapOOHAT KabIHsl, KApTOPEIbHBIN WM TaIMOKOBBIM KpaxMall, albTHHOBAasT KUCIOTa M aJbIHMHAT HATPU,
OTIpEICIICHHBIC CHIMKATHI U OCOOCHHO CHJIMKAT KaNbIUsA M KapOOHAT HaTpwus; (5) areHTOB, 3aMEJISIOIINX pac-
TBOpECHHE, TaKue Kak mapaduH; (6) yckopuTeneil abcopOIuu, TaKuX KaK COCAUHEHHS YCTBSPTUUHOTO aMMOHHS,
(7) cmauuBarOImMMX areHTOB, TAKUX KaK, HAIPUMEp, LIETUIOBBIN CIUPT M MOHOCTeapar riuuepuHa; (8) abcopben-
TOB, TAKUX KaK KaOJIMH U OCHTOHUTOBAs MIHHA; (9) CMa3bIBAIOIINX BEIICCTB, TAKUX KaK TaJbK, CTeapaT KaJbIIHs,
cTeapaT MarHus, TBEpJble MOJIMATWICHIJIMKOIY, Jlaypuicyabdar HaTpus U ux cMecH; (10) xpacureneit; (11)
KOMILIEKCOOOPA3yIONINX areHTOB, TaKMX KaK IMKIONCKCTPUHBI W MOTU(PHUIMPOBAHHBIC ITHKIONEKCTPUHBL,
BKJIIOYast TPOCT (2-THIPOKCHIIPOINIII)-B-IIMKIOAEKCTPHH U CyibhoOyTHiddup-f-uknonekcrpun; (12) obpa-
3YIOMUX MATPUILYy TOJUMEPHBIX HAIOJHUTENEH, TakuxX Kak nonuBuHwimuppoaunun (I1BIT), manmpumep ITBIT
K30, akpumoBble MONMMEpPHI M COMOJMMEPHI, TakWe Kak pasnuuHble copra Eudragit w, mpeamodTurensHo,
Eudragit L100, cyknunaat rugpokcunpornuameTiientono3sl (HPMCAS), apyrue comoimMepsl, Takhue Kak Co-
TTOJIMMEPHI Ha OCHOBE IMOJIMATHIICHTIIMKOJIS, Takue Kak Soluplus; u (13) HocuTenw, Takue Kak [MUTPAT HATPHS FITH
nukanpiiidocdar. B ciydae xamncyn, TabIeTOK M MHITIONL, KOMITO3UITMH TakXe MOTYT COAepKaTh OydepHbIe
areHThl. TBepablc KOMIO3HIUU OAOOHOTO THITA TAK)KE MOTYT OBITh HCIOJIH30BAHBI B KAUCCTBE HATIOJHHUTENICH B
MSTKHX U TBEPJBIX )KEITATHHOBEIX KAICylaX C MCIOJIh30BAHUEM TAKUX HATIOJHHUTENCH, KaK JJAKTO3a MM MOJOY-
HBIC caxapa, a TaK)Ke BBICOKOMOJICKYJISIPHBIC IMOJUATHIICHIIIUNKONIN U IOA00HBIe. ONMCAaHHBIC SKCIUITUCHTHI MO-
TYT BBIIOJHATE Ooyiee ofHOM (QyHKIMK. HanpuMep, HAIOJIHATEN WITH CBA3YIOIIUE areHTHI MOTYT TakXe OBITh
Pa3pBIXIUTEISIMHU, TTHIAHTAMU, aHTHAITC3UBAMH, CMA3bIBAIOIIMMHU arcHTaMH, ITOACTACTUTEIIIMH H IO TOOHBIMHU.
B cooTBeTcTBHM ¢ HAcTOSIIIMM HM300pETEHHEM MOXKHO HCIOJIB30BATh [BAa MJIM HECKOJBKO JKCIHMITMEHTOB, I'IE
yKa3aHHbBIE JBa WM HECKOJBKO SKCIHUITUEHTOB MOTYT NMPHHAJICKATh K OJHON W/WIK pa3HBIM Kareropusm. B
STOM OTHOIICHUY HET HUKAKUX OTpPaHHICHHUH.

[IpeanournTensHBIE IEPOPATHHBIC COCTABEL.

CBs3yIOIIHE areHTHI.

CBsIBYIONINIA areHT NPEUMYIIIECTBEHHO UCTIONB3YeTCs IS YBETNUEHHUS pa3Mepa YacTUI] OJHOTO aKTHBHOTO
WHTPEIUCHTA WU C SKCIIMITUCHTAMU U YIYYIICHHS €r0 YKCILUTyaTallHOHHBIX CBOMCTB. HeT 0coOBIX orpaHmycHHU
Ha CBSI3YIOIIMI MaTepHal, KOTOPHI MOXET MPUMEHSATHCS B HACTOSIIIIEM H300pETEHHN.

[Moaxonsiuye cBA3yIOIUE MaTepralibl BKIIOYAIOT MTOBHIOH (MOJIMBUHUINIUPPOJIUIOH), KOTIOBHIOH (COMO-
muMmep 1osu( 1 -BUHIIIMUPPONINIOH-KO-BUHIIIAIIETAT)), MaJbTOJEKCTPHH, Mookcamep (OJIoKcomomuMep ¢ 1ep-
BBIM OJIOKOM TMOJH(3THJICHOKCH/IA), BTOPHIM U IICHTPAJIHHBEIM OJOKOM MOJHU(TIPOMUICHOKCHIA) U TPETHUM OJ10-
KOM TOJH(3THICHOKCHU/IA)), MOIUITHICHTINKOIb, OJAITHICHOKCU/I, ATFOMOCHINKAT MAarHus, >KCJIATHH, apa-
BHICKash KamMellb, JIbFUHOBAsI KUCJIOTa, kKapooMep (KapOoIIoir), NEKCTPHH, ASKCTPAThl (OUUIICHHAs CMECh caxa-
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PHUIOB, TIONYyYCHHAS B Pe3yJbTaTe KOHTPOIUPYEMOTo (PepMEHTATHBHOTO THIPOJIM3a Kpaxmala), TyapoBas Ka-
MeJlb, THIPOTCHU3UPOBAHHOE PACTUTEIBHOE MACIO, JKUAKAs TIFOK03a, BOCK, Kpaxmai (TpeKeTaTHHU3UPOBaH-
HBIA U TIPOCTOM), aIbTMHAT HATPHS U UX CMECH.

[IpuMeHeHre TOBUAOHA U KOTIOBHIOHA SBJISICTCS TPEATIOUTHTEIHHBIM.

CBsBBYIONINI areHT MOXKET MPHUCYTCTBOBATH B OTHOCHTEIBHOM KommdectBe oT 0,5 mac.% mo 15 mac.%,
MPEIOYTUTENHHO, OT 1 Mac.% 1o 12 mac.% u 6onee nmpeanourutensHo oT 4 Mac.% 1o 10 mac.%.

Pasz6aBuremnm.

PazbaButenn mpenMyIIeCTBEHHO UCTIONB3YIOT U YBETHYEHUS oO0beMa (papManeBTHIECKOW KOMITO3UIIH
U s oOJyieryeHust oopaineHus ¢ komnosunueil. Het 0ocoObIX orpaHuueHMI Ha MaTepua pa30aBUTENs], KOTOPBIN
MOJKHO UCIIOJIb30BaTh B HACTOSIIEM H300PCTCHUU.

Ionmxonsmye pa30aBISIOIIME MAaTEPHUANBI BKIIIOYAIOT MaHHHUT, W30MAJbT, TUCTHIUH, JAKTO3y (BKIIIOYAS
0C3BOIHBIC WITH MOHOTHIIPATHBIC (hOpMBI), PocdaT KambIws (BKIFOYAst JBYXOCHOBHBIH U TPEXOCHOBHBIN (ocdar
KaJblvs), KapOOHAT Kalblus, Cylb(haT KalbIus, caxapo3y, GpyKTo3y, MaabTO3y, KCHJIUT, COPOUT, MaJbTHT,
CUIIMKAT AIOMHUHUS, NEKCTPO3y, KpaxMman (MpexXeTaTHHU3UPOBAHHBIN WM TPOCTOI), TIOKO3Y, NEKCTPATHI
(oUMIIIEHHYIO CMECh CaXapwIOB, ITOJIYUYEHHYIO B pe3yibTaTe KOHTPOIUPYEMOTO (DEPMEHTATHBHOTO THAPOIH3a
Kpaxmalia), KapOOHAT MarHus U UX CMECH.

[IpeamodTuTeNnbHO MUCTIOIB30BAaHNE MAaHHWTA, KCHIINTA, COpOUTA, N30MabTa /WK rucTuanHa. OcoOeHHO
MPEIOYTHTENICH MaHHHUT.

Paz0aBuTens MOXKET MPUCYTCTBOBATh B OTHOCHTEIEHOM KOJIMYECTBE, KOTOPOEe 0c000 HE OTPAHUIMBACTCS.
TToaxonmsmue KoIMYECTBA MOTYT COCTaBJIATH OoT 2 Mac.% a0 85 mac.%, mpeamodrutenbHo, oT 8 Mac.% 1o 80
mac.% u OoJee pennouTUTeNbHO, OoT 10 Mac.% mo 50 mac.%.

[ToBepXHOCTHO-aKTHBHOE BEIIECTBO.

[ToBepXHOCTHO-aKTUBHOE BEIIECTBO MOXKET MPEUMYIICCTBEHHO HCIOJIB30BATHCS UIS YIIYUIICHUS CMadu-
BaecMOCTH TaOJICTKH W aKTHBHOTO MHIpeAreHTa. [I0BepXHOCTHO-aKTHBHOE BEIIECTBO SIBIIICTCSI HEOOSA3aTEILHBIM,
HO TMPEINOYTHTEIEHBIM KOMIOHEHTOM. HeT 0coOBIX OrpaHMuYCHHI HA MOBEPXHOCTHO-aKTHBHOE BEIECTBO, KO-
TOpOE MOXKET OBITh UCITOJIb30BAHO B HACTOSIIIEM H300PETCHUH.

[NoxxopsmTre MOBEpXHOCTHO-aKTHBHBIE BEIIECTBA BKIIIOYAIOT JIAYPUICYTb(haT HATPHSA, TOJIOKCaMep, JOKY-
3aT HATPHS, CIOXKHBIE d)HUPBI copOnTaHa, OKCHJ TIOTMATHIICH], mosmrcopOat 20, moucopdar 40, momucopodar 60,
nosucop6at 80 (ITOKCHIMPOBAHHBIN COPOUTAH, ACTEPUPUITUPOBAHHBIN KUPHBIMU KHUCIOTaMH, TJI€ YHCIO yKa-
3BIBACT KOJIMIECTBO MMOBTOPSIONINXCS €IUHHI TOJTHITHIICHTIIUKOIS) M HX CMECH.

[IpeanovYTuTensHO UCTIONB30BaHNE JaypHiICyIbhaTa HATPHUS.

[ToBepXHOCTHO-aKTUBHOE BEIIECTBO MOXKET MPHUCYTCTBOBATH B OTHOCHUTEIHFHOM KOJIHYECTBE, KOTOPOE 0CO-
00 He orpanmycHO. [loaxomsAIIMe KOTHYSCTBA MOTYT cocTaBisATh oT 0 Mac.% wimu Gonee mo 7 mac.%, mpernoy-
TUTENBHO, oT 0,1 Mac.% 1o 6,5 mac.% u Gonee mpeamodTUTENRHO, OT 1 Mac.% 1o 6 mac.%.

Pa3prixsurens.

PaspeixiuTens HCIONB3YIOT UIS YCKOPEHHS pacnafa (papMamneBTHUCCKOW KOMIIO3HIUU, TEM CaMbIM CIIO-
COOCTBYS PaCTBOPCHHMIO M ITOTJIONICHUIO aKTUBHOTO MHTpeareHTa. HeT 0coObIX OrpaHUYCHUH Ha Pa3phIXJIUTEIb,
KOTOPBIIl MOJKHO HCIIONB30BaTh B HACTOSIIEM H300PETCHUH.

[Momxomsamiie pa3pBIXIUTETN BKIIOYAIOT IMONEPEYHO-CIIUTHIN NOJHBHHUINHAPPOINIOH (KPOCIIOBHIOH),
KapOOKCHMETHIIOBBIN Kpaxmall HaTpus (HaTpHUs KpaxXMaNTJIMKOJIAT), KPOCKapMeIUIo3y HaTpHs, TeJIaHOBYIO Ka-
Me/b, KCAaHTAaHOBYIO KaMe[b, aTIOMOCHIIMKAT MarHus, ajJbTHHAT HATPHs, NpeKeIaTHHU3UPOBAHHBIM Kpaxmail,
ANBIHHOBYIO KHCIIOTY, TYapOBYIO KaMe[b, TOMO- W COIIOJINMEPHI (MET)aKpPHIOBOH KHCIIOTHI M €€ COoJei, Takue
KaK MOJIAKPUJUTUH KaJUsl, U KX CMECH.

[IpeanoYTUTENFHO UCTIONBE30BaHIE KPOCIIOBHIOHA.

PaspeiximuTens MOKET MPUCYTCTBOBATh B OTHOCUTEIHHOM KOJHYECTBE, KOTOPOE 0CO00 HE OrpaHHYHBACT-
cs. [logxomsamue KOIMYeCTBa MOTYT COCTaBIATh oT 0 Mac.% wmu 6onee 1o 20 mac.%, NPEANOYTUTEIHHO, OT
1 mac.% 1o 15 mac.% u 6onee npennodTUTENEHO, OT 2 Mac.% 1o 10 mac.%.

I'munanr.

['mupanT mpenMyniecTBEHHO HCIONB3YIOT JJIS YIIYUYIICHUS TEeKy4ecTH (apMarieBTUIECKONH KOMIO3HIINH,
TE€M CaMbIM YIydIlas €ro TEXHOJOTHYECKHE CBOWCTBA. [ MHmaHT sBIsSeTCS HEOOA3aTENBHBIM, HO MPEANIOYTH-
TENBHBIM KOMIIOHEHTOM. HeT 0coOBIX orpaHWYeHuil Ha MaTepuai TIIHIaHTa, KOTOPBI MOXHO HCIIONB30BATh B
HACTOSIIEM H300PETCHUH.

[Noxxoxsamire MaTepraibl TINAAHTAa BKIIOYAIOT KOJUIOMAHBIA IHOKCUA KPEeMHHUS, OKCHA MAarHus, CHINKAT
MarHus, TPEXOCHOBHBIN (ochat KambIus U KX CMECH.

[IpeanoYTUTENFHO UCTIONB30BaHUE KOJUIOUIHOTO TUOKCHIA KPEMHHS.

I'mumaHT MOXKET NMPHUCYTCTBOBATH B OTHOCHTEIILHOM KOJHYECTBE, KOTOPOE 0CO00 HE OTPaHUYHUBACTCS.
IMoxxoxsimue kommyecTBa MOTYT cocTaBiath oT 0 mac.% wimm OGomee o 5 mac.%, MPEINOYTHTENIHHO, OT
0,1 mac.% mo 4 mac.% u 6oiee nmpennoyTuTeNbHO, oT 0,2 Mac.% o 1 mac.%.

Cma3bIBaroONIui areHT.

CMa3bpIBaroOIIKe areHTHl MPEUMYIIECTBCHHO HCIONB3YIOT I OOJICrYeHHs TaOJICTHPOBAHUS, B YACTHOCTH,
3a CYET MPEJOTBPAILCHHS NPWINNAHUA TaONEeTOK K IMyaHCOHY s TabneTok. CMasbIBAlOIINi areHT SBISACTCS
HeoO0s3aTeIHLHBIM, HO TPENMOYTHTENBHEIM KOMIOHEHTOM. HeT 0cOOBIX oTpaHWYeHHI Ha MaTephall CMa3bIBalo-
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IIETO areHTa, KOTOPBIA MOYXKHO UCIIOJIF30BaTh B HACTOSIIEM H300pETCHUH.

IMomxoxasmye cMa3bIBAIOIIUE arCHTHI BKIIOYAIOT CTeapaT MarHus, creapmwidyMmapaT HaTpHs, TalbK, cTea-
PUHOBYIO KHUCIIOTY, JICHIIMH, MOJOKCaMep, MOJIMATHIICHTINKOIb, TIHIepUiIOereHaT, MOHOCTeapaT TIIHIeprHa,
naypuicynb(aT Maraus, CJI0XKHBIE dQHUPBI caxapo3bl U KUPHBIX KHCIIOT, CTeapaT Kalblus, CTeapaT aFOMUHIS,
THIPOTEHU3NPOBAHHOE KaCTOPOBOE MAcIio, THIPUPOBAHHOE PACTUTEIHHOE MACI0, MHHEPAJIBHOE Macio, 6eH30at
HATpHs, cTeapaT IIMHKA, MaJbMUTHHOBYIO KHCIIOTY, KapHAayOCKHI BOCK, TaypiCyab(aT HaTPHs, MOHOCTEAPATHI
MOJIMOKCUATUIICHA, CHIIMKAT KaJTbIUSI H UX CMECH

Vcnonp30Banne cMa3BIBAIOIIETO areHTa, BRBIOPAHHOTO M3 CTeapaTra MarHus W creapuidymapaTta HATPHA, H
UX KOMOWHAIIWH SBJISCTCS MPEAMOYTHTEITBHBIM.

CMa3bpIBarOIIKI areHT MOXKET MIPUCYTCTBOBATH B OTHOCHTEIIEHOM KOJIUYECTBE, KOTOPOE 0cO00 HE OTpaHu-
yuBaercs. [Togxoasmiye KoJIudecTBa MOTYT cocTaBiiaTh oT 0 Mac.% wmu 6onee 1o 7 mMac.%, MPEIMOYTHTENEHO,
ot 0,1 mac.% 1o 4 mac.% u Gonee mpennoyTUTeNbHO, oT 0,5 Mac.% 1o 3,5 mac.%.

MartpuiieoOpa3yronriue moJTUMEPBI U COTIOIAMEPHI.

INomxopsmye MaTpUICOOPA3YIOMIAE MOJMMEPHl W COMOJUMEPHI BKIIFOYAIOT ITOJIMBUHIIITHPPOIIHIIH
(ITBIT), akpuioBbIe MOJUMEPHI M COTIOIMMEPHI, TAKME Kak pasznudHbie copTa Eudragit, CykKIMHAT THAPOKCHIIPO-
muMeTrennono3sl (HPMCAS), a Takxke npyrue comoimMepsl, Takue Kak COIOMMEphl Ha OCHOBE TTOJIMITH-
JICHTIIUKOJIA, Takue kKak Soluplus.

[IpeamodTuTeNPHBIMH MaTPHUIIEOOPa3YIONTUMU TTOJTMMEpaMu U corosimMepamu siisitotcst HPMC AS u So-
luplus.

OO6pa3yromue MaTpHUILy MOJIUMEPHI ¥ COMOIMMEPHI MOTYT IIPUCYTCTBOBAaTh B OTHOCHUTEIHHOM KOJINYECTBE,
KOTOpoe 0c000 He orpannunBaetcs. [logxosmye KoaudecTBa MOryT BapbupoBatkes oT 0,1 r o 10 r, nmpenmou-
TUTENBHO, OT 0,2 T 710 5 T 1 OoJyee mMpeAnOYTUTENBHO, OT 0,3 T 10 4 T.

KomrmekcooOpasyromiye areHTsl.

[Momxoxasmiye KOMILICKCOOOPa3yONIUe areHThl BKIFOYAIOT IHKIIONCKCTPUHBI U MOAUDUIIMPOBAHHBIC ITHK-
JIOJICKCTPUHEI.

[IpenmodrnuTenpHble KOMITIEKCOOOPA3yIOMINE areHThl BKIIOYAIOT (2-THIPOKCHIIPOIIHN)-P-InKIIoneKcTpruH
U cynb(poOyTHIIOBBIH ApHp-B-LUKIOEKCTPHH.

Kommnekcoobpasyromiie areHTsl MOT'YT IPUCYTCTBOBATh B OTHOCHTEIFHOM KOJTMYECTBE, KOTOPOE 0C000 HE
orpannunBaercs. [loaxomsnue KoamdecTBa MOTYT BapbupoBathes oT 0,1 T 1o 24 r, nmpexnoututensHo, ot 0,1 T
1o 10 r u 6onee nmpeanoyTuTensHo, ot 0,1 T M0 5 T.

Jpyrue THIBI SKCIUITHEHTOB

Komnozumust o HacTosAmeMy H300pEeTSHHIO MOXKET COEPKaTh JAOTIOTHATENFHBIE SKCIIUITHEHTHI, KOTOPhIE
OOBITHO WCTIONB3YIOTCS B TaHHOMW 00JIaCTH TEXHUKH.

Takue TOMONHUTENBHBIC YKCIIUITUEHTE MOTYT BKIIFOYATh MOTU(PUKATOPEI CKOPOCTH BBICBOOOKICHUS, TIIa-
cTu(uKaTop, MICHKOOOPa3YIOIINi areHT, KPACHTENb, arcHT, MPEISTCTBYIONIUA CIUMAHUIO, ¥/WIH MTUTMEHT IS
MOKPBITUST KOMITO3UIIMA TI0 HACTOSAIIEMY H300pETCHUIO. J[OTIOHUTEIBHEBIC TUITBI SKCIIUITICHTOB, KOTOPHIC MOTYT
MPUCYTCTBOBATh, BKJIFOYAIOT BKYCOBBIC JOOABKH, TMOJICIACTHUTENIM, aHTUOKCHIAHTBI, YCKOPHUTEIU abcopOuuu
u/mm o0beMooOpasyrone areHTbl. OTHOCHTEIEHOE KOJIMYECTBO TAKUX IKCIUITUEHTOB 0CO00 HE OTPaHUYCHO.
OHU MOTYT OBITh OIIPEJICIICHBI CIICIIUAIMCTOM B JAHHOW 00JacTH TEXHWKH Ha OCHOBE OOIIWX 3HAHWU W PYTHH-
HBIX MIPOIEYP.

[TnenkooOpa3yromye areHTs NPENMYIIECTBEHHO HUCTIONB3YIOT IS ITOydeHHUs TabJIeTOK 1Mo M300PETCHHIO
C KOTE€pEHTHBIM NOKpBITHEM. [Tomxoasmie mieHKoo0pa3yole are T BKIIIOYaI0T H30MaNbT, TIOJTHBHHIIIOBBIN
CHHPT, MOIMITHICHTIINKOIb, MAIbTOJICKCTPHH, cCaxapo3y, KCHIINT, MalIbTUT, YHTEPOCOIIOOUIBHbBIC MOKPHITHS,
TaKkye KaK MaTepHaibl, BEIOpaHHBIC M3 TPYIIIHI, COCTOSIIECH U3 COMOIMMEPOB METIIAKpHUiIaTa M METaKPHUIIOBOH
KUCJIOTHI, moimBuHIIaneTardgranata (PVAP), conoianmMepoB MeTWIMETaKpuiIaTa MU METAaKPIJIOBON KHCIOTHI,
HICJUIAK, ABIHHAT HATPHUS W 3¢HH. [IpeAnOYTUTEIHHO UCTIOIB30BaTh KOMOMHANIMIO TICHKOOOPAa3YIOIIUX arcH-
TOB, BKITFOYAOIIYIO MOJTUBHHUIIOBBIA CIIUPT U OJJUH MJIH HECKOJIBKO BTOPBIX ar€HTOB, BEHIOPAHHBIX M3 H30MAJIbTA,
MaJIbTOJICKCTPUHA, CaXapo3bl, KCHINTA U MaabTHTa. OCOOCHHO MPEANOYTUTEIHHO UCIOJIE30BaTh KOMOMHAITUIO
TUICHKOOOPA3yIOIINX areHTOB, COJACPIKAIIYIO, 10 MEHBIIICH Mepe, MOTUBHHIIIOBBIA CITUPT W U30MAJIbT.

Monmxoxsmue miacTU(HUKATOPHl BKIIIOYAIOT COPOUT, TPUALECTHH, MOJIOKCAMEp, MOJIUITHICHIIUKOIb, TIIH-
HEpUH, TPOITUICHTITNKOIB, TPOCTOH MOHOMETHIIOBEIH 3(hHp HMOMUATIICHIIIMKOIA, alleTHIATPUOYTHIIIIUTPAT, arle-
TUITPHATIIIITPAT, KACTOPOBOE MAcio, TIIHIEPHIMOHOCTEApaT, AUALECTHINPOBAHHBIE MOHOTIHIIEPHIBI, THOY-
Trace0akat, AMITUIPTANAT, TPUITHIIUTPAT U TPUOYTHUIIIIUTPAT

Jma kaxmoil U3 BEIIETIEPEUNCIICHHBIX KaTErOprii SKCIUITMEHTOB MOXKHO HCIOJIH30BaTh TOIBKO OJHO Be-
IIECTBO WJIM KOMOWHAITMIO JBYX WIHM 0OJiee BEHIECTB, OTHOCAIIMXCS K TOH ke Kareropuu. KoHewuno, HeoOs3a-
TENBHO, YTOOBI MPHUCYTCTBOBAIH MPEICTABUTEIIN BCEX IO OJHOM KaTCTOPHIL.

CoCTaBBI M KOMITO3HUIUH 110 U300PETEHUIO MOTYT BKIIFOYATh COCAMHCHHUS, ONIMCAHHBIC B HACTOSIIEM JOKY-
MeHTe, B (popMe 4acTHIl aMOP(QHOTO BEIIECTBA WK B OO0 KpuUcTauIMIeckoit popme. Pazmep dactuir ocodo He
orpanuyeH. HampumMep, cocTaBbl B KOMIO3HIIUU MOTYT BKJIFOYATh MUKPOHU3HPOBAHHBIC KPUCTAJLIBI OMMCAHHBIX
coeMHCHUH. MUKPOHH3AIHI0 MOXKHO MPOBOJUTh HA KPHUCTAILIAX OTACIHHBIX COCIMHCHUHN WM HA CMECU KpH-
CTaJUIOB M YaCTH WJIH LEJIBIX (PapMaleBTHYCCKUX IKCIUITHECHTOB Wi HocuTelel. CpeqHui pa3Mep 4acTHIl MUK-
POHU3NPOBAHHBIX KPHUCTAJUIOB ONMHMCAHHOTO COCIUHEHHS MOXKET COCTaBIIATh, HAIpPUMEp, OT MPUMEPHO 5 10
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npumepHo 200 MM mwim ot npuMepHo 10 1o npumepro 110 mxm. CoeanHeHUs IO H300PETEHUIO TAKKE MOTYT
NPUCYTCTBOBATh B (hOpME MOJIEKYJISIPHOHM THCIIEpCHH BHYTPH MOJMMEpHON MaTpuilpl. B eme oxHoM BapuaHTe
OCYILECTBIICHHSI COCTMHEHUS 110 H300PETEHUIO MOTYT 00pa30BhIBAaTh KOMIUIEKCHI C MOIXOISITIMH KOMILIEKCO-
00pa3yIomyUMHy areHTaMu, TAKUMH KaK [UKIOJEKCTPUHEI.

TabyieTka MOXKET OBITh M3TOTOBJICHA MIPECCOBAaHUEM MU (DOPMOBAHHEM, HEOOSI3aTEIHHO C OJTHAM HITH He-
CKOJIBKAMH JIOTIOTHUTEIBFHBIMI HWHTpenueHTaMu. [IpeccoBaHHbIe TaONETKH MOTYT OBITH NMPUTOTOBIEHBI C HC-
MOJIF30BAHUEM CBS3YIOIIETO areHTa (Hampumep, KelaTHHA, MHUKPOKPUCTAJUTMIECKOH IEIIII0I03Bl IIA THAPO-
KCHUTIPOTMIIMETHIILIEIUTIONO36I), CMa3bIBAIONIETO areHTa, HHEPTHOTO pa30aBUTelNs, KOHCEPBAHTA, Pa3phIXIATEI
(HampuMep, HATpHs KPaXMAITIIMKOIATA WIH TOMEPEYHO-CITUTOH KapOOKCHMETHIIICILTIONIO3bI HATPHS), IOBEPX-
HOCTHO-aKTHBHOTO WJIM JHCHeprupyoniero arenta. @opMoBaHHbIe TabJETKH MOTYT OBITH MOJTy4YeHb! (opMoBa-
HHEM B TOAXOAAIIECH MallMHEe CMECH paccMaTpHBacMOi KOMITO3HIMH, CMOUYECHHOW WHEPTHBIM JKUJIKHM pa30aBu-
TeneM. TabNneTKu W Apyrue TBepAble JO3UPOBaHHBIC (POPMBI, TAKUE KaK Jpa)ke, KarCyJbl, MIIOIH U TPAHYIIBL,
MOT'YT HeoOs3aTeIbHO UMETh HACEUYKH MM MOTYT OBITh NPUTOTOBJICHBI C MOKPBITHAMH U 000J0YKaMH, TAKUMH
KaK SHTEPOCOIOOHUIIbHBIC TTOKPBITHS M APYTHE MOKPBITHS, XOPOIIO U3BECTHBIE B 00JIaCTH cocTaBieHHs (apma-
HEeBTHYECKNX TpenapaToB. ONMCaHHBIE HKCIMITAEHTH MOTYT BBHIONHATH Oojiee onxHoW ¢yHKumu. Hampumep,
HAIIOJIHUTENTH WJIM CBA3YIOIINE areHTHl TAKKe MOTYT OBITH Pa3pBIXJIUTEISIMH, TTUAAHTAMH, aHTHAATC3UBAMH,
CMa3BIBAOIINMHI areHTaMH, TTOICTACTUTEISIMH U TI0T00HBIMH.

CrnenyeT MOHUMATh, YTO ONHCAHHAS KOMIO3HIUSA MOXET BKIIOYATh JTHOPIIH3UPOBAHHBIC WIH CyOINMU-
pOBaHHBIC COCAMHEHUS, ONICAaHHBIE B HACTOSIIEM JOKyMeHTe. Hampumep, B HacTOSIEM HOKyMEHTE OIMCAHBI
KOMITO3UINH, B KOTOPBIX BKIIOYAIOT COCIMHEHUS B KPUCTAJUTMIESCKON W/MIIN aMOp(HON MOPOIIKOBBIX (hopMax.
Taxue GpopMBI MOTYT OBITH BOCCTAHOBJICHBI JJIS1 HCIIOJIB30BAHUS, HAIIPUMED, B BUJIE BOJHON KOMITO3UIINH.

Kunkne nosupoBanHbIe (OPMBI JUTS TIEPOPATILHOTO BBEJCHUS BKIIOYAIOT (hapMaleBTHYECKH IpHEMIIEMbIC
9MYJBCHH, MUKPOAMYJIIBCHH, PACTBOPBI, CYCIIEH3UH, CHPOIBI M JIMKCUPHL. B nomosHeHne K paccMarpuBaeMoit
KOMITO3HIINH, KUAKHE JTO3UPOBAaHHEIE (DOPMBI MOTYT COZIEPKaTh MHEPTHBIC pa30aBUTEIH, OOBIYHO HCIIONb3Ye-
MBbI€ B IaHHOH 00JaCTH TEXHHUKH, TaKHe KaK, HalpuMep, BOAa WIN APYTHE PACTBOPUTENH, COITIOOMIN3UPYIOIIUE
areHTHl W SMYJIBIaTOPHI, TAKWE KaK dTHIIOBEIN CIHMPT, M30MPOMIIOBEIN CIHPT, 3TUIKapOOHAT, STHIAIETaT, OCH-
3WIIOBBIA CITHPT, OCH3WIOEH30aT, MPOMHIECHTINKONb, 1,3-0yTHICHIINKOIL, Macia (B YaCTHOCTH, XJIOITKOBOE,
apaxmcoBoe, KyKypy3HOE, 3apOJIBIIIeBOE, OJMBKOBOE, KACTOPOBOE W KYH)KYTHOE Macia), TIHNIEPHH, TeTParui-
poypHIIOBEI CIUPT, MOTUITUIICHTIIUKOIH U CI0XKHBIEC S(UPHI )KUPHBIX KUCIIOT U COPOUTAaHA, IIIKIIONEKCTPUHBI
1 X CMECH.

CycneH3ny, B JOTOJTHEHHE K PACCMAaTPUBAEMOI KOMITO3UIINH, MOTYT COJEpIKaTh CYCICHIUPYIOIIIE areH-
TBI, TAKUE KaK, HalpuMep, STOKCHIMPOBAHHBIE N30CTCAPUIIOBBIC CITUPTHI, MOJHMOKCHITHICHCOPOUT M CI0KHBIC
3¢upsl copOUTaHa, MUKPOKPUCTAIIIMYECKas IIEJUTI0JI03a, METAaruApOKCH] alIOMHUHUS, OCHTOHHT, arap-arap 1
TparakaHt, ¥ UX CMECH.

CocraBbl Ul PEKTAJIFHOTO WIM BarHHAJIBGHOTO BBEJICHNSI MOTYT OBITH IIPE/ICTABICHBI B BUJIE CYNIO3UTOPHU-
€B, KOTOPbIE MOT'YT OBITh IPUTOTOBJICHB! CMEIINBAaHUEM PAacCMaTPHBAEMOIl KOMITO3UIIMH C OJHUM MM HECKOJIb-
KAMU MOIXOISIIIME Hepa3apakaroNIMMU SKCIUITHCHTAMH WIIA HOCHTCIISIMU, COJICPKAIUMHE, HAITPUMEP, MACIIO
KaKao, MOJIMATHICHIIMKOIb, BOCK [UIS CYNIO3UTOPHEB WM CAJHIWIAT, U KOTOPHIE SBISIOTCS TBEPABIMH IpHU
KOMHATHOU TeMIlepaType, HO KUAKIMH TIPH TeMIepaType Teja U, CIeOBATEeIbHO, TNIABATCS B TOJIOCTH Tela U
BBICBOOOXKIAIOT aKTUBHBIN areHT. COCTaBbI, TOAXOAAIINE ISl BATHHAIBHOTO BBEICHMUS, TAKXKE BKIIOYAIOT TIE€C-
Capuvy, TaMIIOHBI, KPEMBI, TEJIH, TaCThI, TICHBI WM CIIPEH, COACpIKaIlle TaKue HOCHUTEIH, KOTOPHIC M3BECTHHI B
JTAHHOM 00J7aCTH TEXHUKH, KaK HOIXOISIINE.

JlozupoBaHHbIe (OPMBI JUIsl TPAHCIEPMaJILHOTO BBEJCHUS PacCMaTpUBAEMON KOMITO3HIIUH BKIJIIOYAIOT MO-
POIIKH, COpPEH, Ma3d, MACTHI, KPEMbI, JOCHOHBI, TEJIH, PACTBOPHI U IUIACTHIPH. AKTUBHBIA KOMIOHCHT MOXKET
OBITH CMEIIaH B CTEPIIBHBIX YCIOBUSX C (papMalleBTUUSCKH TPUEMIIEMBIM HOCUTENEM U C JIOOBIME KOHCEPBaH-
TamH, Oy(epamMu MK MPOTEITIEHTaMH, KOTOPBIE MOTYT ITOTPE0OBAaTHCSL.

Ma3u, macTbl, KpeMbl M T€IH MOTYT COAEpaTh, IOMHUMO paccMaTpuBacMOW KOMIO3UIMH, SKCIIMITHEHTHI,
TaK¥e KaK XHUBOTHBIC W PACTHTENBHBIC JKHPBI, MAclia, BOCKH, TMapa(puHbI, KpaxMmall, TparakaHt, MPOU3BOJIHEIC
HEJUTIOJIO3B, TOTMITUIICHTIINKOIIH, CUIINKOHBI, OCHTOHHUTHI, KDEMHHEBAs KHCIIOTa, TAJIbK U OKCHUJI IWHKA WA FX
CMECH.

[opourku u cripen MOTYT COIepKaTh, IOMUMO PacCMAaTPUBAEMON KOMITO3HUIINH, YKCITUIIAEHTHI, TAKHE KaK
JIAKTO3a, TaJbK, KPEMHHUEBAsK KUCIIOTA, THAPOKCH ATIOMHUHUS, CHIIMKATHI KaJdblHs M IMOPOMIOK MOJHAMHUIA WIIH
cMmecH 3THX BemecTB. CIper MOTYT JOIOMHHUTEIBHO COAEPKaTh OOBIYHBIC IPOIICIUICHTHI, TaKiue Kak Xiopdro-
PYTJICBOIOPOIBI M JIETYYHE HE3aMEIICHHBIC YTIIEBOIOPOIBI, TAKHE KaKk OyTaH U MPOTIaH.

Komrmo3uiiu u coefuHeHHs 10 HACTOSILEMY OIMCAHUIO ajJbTEPHATHBHO MOKHO BBOJHTH B BHIE a3P0O30JIs.
3T0 HOCTUTAEeTCsl MyTEM MPUTOTOBICHUS BOJHOTO a3p030JIs, JIMIIOCOMAIBHOTO Mpenapara WiIH TBEPbIX YaCTHIL,
COJIepIKaIlX coelMHeHne. MOXKHO HCIIONIb30BaTh HE BOMHYIO CYCIEH3UIO (Hanmpumep, GTOpyriIepoaHblil mpo-
MEeJUICHT). 3BYKOBBIE HEOyIaif3epbl MOXKHO HCIOJIB30BaTh, IIOTOMY YTO OHH MHHUMH3HPYIOT BO3JCHCTBHE C/IBU-
ra Ha areHT, YTO MOXXET MPUBECTH K Pa3JIOKECHUIO COSNHEHUH, COEP)KAIMXCS B PACCMAaTPUBAEMBIX KOMIIO3H-
USX.

OOBIYHO BOIHBIN a3p030J1b MOIYYAIOT ITyTEM COCTABICHHUS BOJHOTO PAaCTBOPA WJIM CYCIICH3HH paccMaTpH-
BaeMOH KOMIIO3HITNH BMECTE ¢ OOBIYHBIME (papMaIleBTHIECKH MPHEMIIEMbIMA HOCHTEIIAMU U CTa0MIIN3aTOPaMH.
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Hocurenu u cTabmim3aTopsl BAppHPYIOTCS B 3aBHCUMOCTH OT TPEOOBaHMA KOHKPETHOW paccCMaTPUBACMON KOM-
MO3UIIMHU, HO OOBIYHO BKIIOYAIOT HEHMOHHBIC TIOBEPXHOCTHO-aKTHBHEIC BemlecTBa (Tweens, pluronics win momiu-
STUJICHTJIMKOJIb ), HETOKCUYIHBIC OSJTKHU, TAaKHUEe KaK CBIBOPOTOYHBIN anbOyMHUH, CIIOKHBIE d(UPBI COpOUTaHA, OIe-
WHOBAsl KUCIIOTA, JICIIUTHH, aMHHOKUCIIOTHI, TAKHE KaK TIIMINH, Oy(ephl, COIH, caxapa WM CaXapHbIC CIUPTHL.
Adp0307H 0OBITHO TOTOBSIT M3 M30TOHUYECKUX PACTBOPOB.

CrnenyeTr OTMETHTh, YTO NPHUBEACHHBIC B KaUeCTBE MPUMEPOB SKCIHUIHMEHTH MOTYT MMETh OoJyiee OJHON
¢yaxouid. HampuMmep, HAIOMHUATEN WM CBSA3YIOIIHME areHTHl TaK)Ke MOTYT OBITh pa3pBIXIUTEISIMH, TIHIaHTa-
MU, aHTHAJTe3UBaMH, CMa3bIBAIOIINMH areHTaMH, TIOACIACTUTEIISIMHI U TIOJJOOHBIMI.

dapmareBTUUCCKUE TpenapaThl HACTOSIIETO OMMCAHMS, MOIXOMSAIINE U MAPCHTCPATEHOTO BBCICHUS,
CoJIepKaT pacCMaTPUBACMYIO0 KOMITO3HIIMIO B KOMOUHAIIMY C OJHUM U HECKOJIBKUMH (papMaIieBTUICCKU MPH-
EMIIEMBIMH CTCPUIBHBIMH H30TOHUYECKAMHU BOJHBIMH WU HE BOJHBIMH PACTBOPAMU, TUCIICPCUSMHU, CYCIICH-
3USMHU WU SMYJIbCHIMU, WIN CTCPHIBHBIMH MOPOIIKAMHU, KOTOPBIE MOTYT OBITH BOCCTAHOBJICHBI B CTCPUIILHBIC
PACTBOPHI WJIH TUCIICPCHH I UHBEKIUN HEMOCPEACTBCHHO Tepe]l MPUMEHEHHUEM, KOTOPBIE MOTYT COJCPKATh
AHTHOKCHUJIAHTHI, Oy(dephl, 0aKTepPUOCTATUKH, PACTBOPCHHBIC BEINECTBA, KOTOPHIC ICTAIOT COCTaB M30TOHUYEC-
CKUM TI0 OTHOIICHHIO K KPOBH IPEIIONIAaraéMoro peryineHTa, Wil CYCIIeHINPYIONTIe areHThl WX 3aTyCTHTEIH.
Hanpuwmep, B HacTosmeM AOKYMEHTE MpEICTaBIeHAa BOJHAS KOMITO3UIMSA, KOTOpas BKIIOYAeT OMHCAHHOE CO-
eWHEHNEe, K MOXKET JOMOJHHUTENGHO BKIIOYATh, HAIPUMED, AEKCTPO3y (HampuMep, OT MpUMEpHO OT 1 1o mpu-
MepHO 10 Mac.% aekcTpo3bl wim npumMepHo 5 Mac.% nekcTpo3sl B Boge (DSW).

[TpumMeps! MOAXOAAMINX BOAHBIX U HE BOJHBIX HOCUTEJICH, KOTOPhIE MOTYT MIPUMEHSTHCA B (hapMalleBTHYe-
CKMX KOMITO3HUIIMAX I10 HACTOSIIEMY ONHMCAHUIO, BKITIOYAIOT BOIY, STAHOII, IOJIHOJEI (Taknue KaK TIIHIEPHH, IIPO-
MUJICHTIINKONb, TTOTHATHICHTINKOIb U MOJOOHBIC) U UX MOJXOAIINE CMECH, PACTHTEIIEHBIC Maciia, TaKue Kak
OJTUBKOBOE MACJIO U OPTAaHHYECKHUE CIIOKHBIC Y(DUPHI U1 HHBCKIHIA, TAKHE KaK STHIONCAT W IIUKIOICKCTPHUHBL.
Hamnexxarias TekydecTb MOKET MOAICPKUBATHCS, HAIPUMED, C TOMOIIBIO MTOKPHIBAIOIIAX MAaTCPUAIIOB, TAKUX
KaK JICIIUTHUH, ITyTeM TOICpKaHUI HEOOXOIUMOT0 pa3Mepa YacTHUIl B CIIydae TUCTIEPCHUI U C TIOMOIIBIO UCTIONb-
30BaHUsI IOBEPXHOCTHO-aKTUBHBIX BEIICCTB.

CrnenyeT MOHMMATh, YTO MPEIIIONIaraéMble COCTABEI, TAKHE KaK MEPOpaTbHBIE COCTABEI (HAIPHMeEp, THIIIO-
71 WK TabJIeTKa), MOTYT OBITH COCTABJICHBI B BHJIE COCTaBa ¢ KOHTPOJIMPYEMBIM BBICBOOOKIACHUEM, HAIIPHMED,
cocTaBa ¢ HEMEUIEHHBIM BBICBOOOKICHHEM, COCTaBa C OTCPOUEHHBIM BBHICBOOOXICHHEM MIIM UX KOMOMHALINH.

B ompeneneHHBIX BapHaHTax OCYIIECTBICHUS, PacCCMaTPHUBAEMbIe COCTMHEHUS MOTYT OBITH COCTABIICHEI B
BUZI€ TAaOJETKH, MIUTIONH, KaIlCyIbl WM APYToro MOAXOIAIIETO COCTaBa sl MPHEeMa BHYTPH (B COBOKYITHOCTH
Janee HaspiBaeMbIX "TabneTku"). B ompeneneHHbIX BapuaHTaX OCYIIECTBICHUS, TepaleBTUIECKAs 1032 MOXKET
ObITh TipeacTaBicHa B 10 TabiieTkaxX WM MeHbIIE. B apyroM mpumepe, TepaneBTHYECKas J103a MPEICTaBIcHA B
50, 40, 30, 20, 15, 10, 5 unu 3 TabneTkax.

B ompeneneHHOM BapHaHTE OCYIICCTBICHUS, OMIMCAHHOES COCAMHEHIE COCTABICHO IS IIEPOPATHHOTO BBE-
JICHHS B BUJIC TaOJICTKH, KATICYJIbl WK BOJHOTO PACTBOPA WM CYCHCH3HMH. B Ipyrom BapHaHTE OCYIICCTBICHHUS
TabIeTUPOBAaHHON (OPMBI, TAONETKUA COCTABICHBI TAKMM 00pPa30M, UTO MOJYYCHHOE KOJMYECTBO aHTHOAKTECPU-
ANBHOTO arcHTa (WM aHTHOAKTEpUANFHBIX arcHTOB), TpeAcTaBieHHOe B 20 Ta0leTKaX, €Clid X NPUHHUMATH
BMecTe (HampuMmep, ¢ TeUEHHEM BPEMEHHM) ITOCNIe BBEJCHUA, OyJIeT o0ecreunBaTh TepaneBTHICCKH dPPEKTHB-
HYIO 03y W/WIW JI03Yy, 10 MEHbBIIEH Mepe, ABJAIONIyIocs MenuanHon ¢ dektuBaOi no3oi (ED50), Hanpumep,
J103a, TIPX KOTOPOH, 10 MeHbInei Mepe, 50% WHANBHAYYMOB NMPOSABISIOT KOJIWYECTBEHHBIN () (dekT HHrndupo-
BaHUS pocTa OaKTepHaNbHBIX KIETOK WIIH 3alTUTHI (HaIpuMep, CTATUCTUIECKHA 3HAYNMOE CHIDKEHUE HH(EKITUH).
B npyrom BapuaHTe OCYIIECTBIICHHUS, TAOJETKA MOTYT OBITH COCTABIICHBI TAKMM 00pa3oM, YTO 00IIee KOJINIECT-
BO aHTHOAKTCPHAIILHOTO arcHTa (WM aHTHOAKTCPUAIBHBIX areHTOB), MPEJOCTaBICHHOE MpH BBeAcHuu 10, 5, 2
w1 Tabnetkn, obecrnieunsio Ol TepaneBTHYECKH 3()(HEeKTHBHYIO 03y /WM, 1o MeHbiiel Mepe, ED50 no3y
MAIMEHTY (YSIOBEKY MM MIICKOTIMTAIONIEMY, HE OTHOCAIIEMYCS K YEOBEKY). B Apyrux BapmaHTax OCyIIECTB-
JICHWs, KOJIMYCCTBO aHTHOAKTCPHANBLHOIO arcHTa (WM aHTHOAKTEpPHAaJbHBIX arcHTOB), MPCACTABICHHOE IPH
BBegieHuu B 20, 10, 5 win 2 TabiieTkaX, MPUHAMACMBIX B TCUCHHE 24-9acOBOTO MEpPHOaa BpeMeHH, OyaeT obec-
MICYMBATH PEXKHUM JTO3MPOBAHUS, 0OCCIICUHBAOIINMA, B CPEIHEM, CPSIHUI YPOBEHb aHTHOAKTCPHAILHOTO arcH-
Ta(0B) B IUIa3Me TepaneBTHIecku 3G HEKTUBHON 03Bl W/HIH, TI0 MeHbIelH Mepe, ED50 konneHTpannu (KOHIEH-
Tpauuu A 50% mMakcuManbHOTO 3¢ deKTa, HanpuMep, THTHONPOBaHMS pocTa OaKTepHaIbHBIX KIETOK). B mpy-
TUX BapWaHTax ocymiecTBieHus, npeacraieHa EDS50 menee yem B 100, 10 wmm 5 pa3. B mpyrux BapuaHTax
OCYIIIECTBIICHUS, pa3oBast 103a TabeTok (1-20 tabieTok) obecneunBaet npuMepHo ot 40 mr qo 3000 mr coenm-
HeHHA(Mi). DTN yKa3aHHBIE KOJMYECTBA CTAHAAPTHBIX 103 MPUMEHSIOT TAKXKe IS IPYTHX MEpOPATBHBIX TO3H-
POBaHHBIX popMm.

AHANOTUYHBIM 00pa30M, COCTMHCHUS, ONICAHHBIC B HACTOSIIEM JOKYMEHTE, MOTYT OBITh COCTABICHBI JIIs
MapeHTEPANFHOTO BBEICHUS, HANPHUMEp, JUIS ITOJKOXXHOW, BHYTPUMBIIICYHOW WM BHYTPUBCHHOW HHBCKIIHH,
HaNpUMep, aHTUOAKTEPHATBHEBIN arcHT MOXET OBITh MPEICTABICH B CTEPIIBHOM PAacTBOPE WM CYCIICH3UH (B
COBOKYITHOCTH JaJice Ha3BaHHBIX "PacTBOP Il MHBEKIUI"). B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS, PACTBOP
JUISL UHBEKIUH MOXKET OBITh COCTaBJICH TaKMM 00pa30M, YTOOBI KOJHMYECTBO aHTUOAKTEPHATIBHOTO arcHTa (MM
AHTHOAKTCPUANBFHBIX arcHTOB), MIPEJCTABICHHOE, HATIPIMEP, B OOMOCHON MHBEKIH OT npumepHo 0,1 mo mpu-
MepHO 200 cM’, WM 71033, BBOJMMAsi BHYTPHBEHHO, 00CCIIeUrBaa 03y, 110 MEHBIICH Mepe, CPEIHION d(dek-
THUBHYIO 103y, niau MeHee yeM B 100 pa3 ED50, unu menee uem B 10 wimu 5 paz ED50. PactBop ans mHBEKIMNA
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MOJKET OBITh COCTABJICH TAKHM 00pa3oM, 4TOOBI 00IIIee KOIMISCTBO aHTHOAKTEPUATEHOTO arcHTa (MId aHTHOAK-
TEpHUANBHBIX areHTOB), MPEICTaBlIcHHOE (TIpU BBeaeHNK) B uHBeknusax 100, 50, 25, 10, 5, 2,5 wn 1 CM3, obec-
neunBaio OBl TepaneBTHIeCKH dhdekTruBHOE KomndecTBO W/ min 103y EDSO myis manyeHTa, WM MEHbBIIIEe 9eM B
100 pa3 ED50, nnu menbie wem B 10 wim 5 pa3 ED50. B npyrux BapuanTax oCyniecTBICHUS KOJTHMUECTBO aHTH-
OakTepHanbHOTO areHTa (MM aHTHOAKTePHAIBHBIX areHTOB), PEICTABICHHOE TPU BBEICHUH, B OOIIEM HHBE-
mupyemom oowveme 100 o’ , 50, 25, 5 nim 2 CM3, 10 MEHBIIIEH Mepe, TBAXKIBI 3a 24-4aCOBOW MEpHOJT BPEMCHH,
o0ecrieunBano pexuM J03UPOBAHHS, 00CCIICUNBAIOIINHA, B CPEJHEM, CPEIHII YPOBEHB B IUTa3Me aHTHOAKTEPH-
aJbHOTO areHTa(oB) B TepameBTUYeCKH d(PPEKTUBHOM KOJIMUYECTBE W/HMIIHM, MO MEHBIICH Mepe, KOHIICHTPAIHIO
ED50, unu menee ueM B 100 pa3z ED50, unu menee uem B 10 umu 5 paz ED50. B apyrux BapuaHTax OCyILECTB-
JIEHHs, UHBEKIHS OJHOKPATHOM 03Bl MpenacTaBiseT npumepHo oT 40 mr no 3000 mr wmu npumepHo ot 100 Mr
no npumepHo 1000 Mr aHTHOAKTEpHATBHOTO arcHTa. B ciiyyae B.M. BBEICHU, B MPUHIIHUIE, ICHCTBYIOT TaKHe
e yKazaHHMs 1Mo KonndecTBy. OJTHAKO BEPXHUI MpeJes Auana3oHa CTaHIapTHOH JI03bI MOXKET OBITh HIKE B 3a-
BHUCHMOCTH OT PAaCTBOPHMMOCTH COEJIMHEHUS JICKAPCTBEHHOTO CPEICTBA M MaKCHMAJIEHO NEPEHOCHMOT0 KOJINYe-
CTBa U UHBCKIINH.

CraHgapTHBIE TO3UPOBAHHBIE OPMBI.

Ecmu nevenme nanueHTa (apManeBTHYECKIMHA KOMITO3UIMSIMH 110 HACTOSIIEMY N300pETEHHIO OCYIIECTB-
JSeTCS TMyTeM IIEpOpabHOTO BBEIACHMA, pa3oBas CTaHIApTHas 1o3a (papManeBTHUECKOW KOMIIO3WIMH IO Ha-
CTOsAIMEeMYy N300peTeHNIO OOBIYHO BBOIUTCS OJUH, /IBA M TPH pa3za B cyTku. CyTouHas JO3MPOBKA OIIPEIeIIs-
€TCs BpauoOM B COOTBETCTBUH C YKa3aHUSIMH, IPUBEICHHBIMH BBIIIIE, C YUETOM TSDKECTH WH(EKITHH, 1014, MAaCCHI
TeNa, BO3pacTa M 00IIero COCTOSHIA MalueHTa. [IpearnouTuTeasHbIe epopabHble CYTOYHBIE 103 COCTaBIISIOT
ot 40 no 3000 mr, npeanouturensHo oT 100 1o 2000 mr. Kak ciencTBue, TUIIMYHBIE CTAaHAAPTHBIE NO3UPOBaH-
Hble (hopMBbI MOTYT BapbupoBathest oT 40 10 2000 Mr, B 3aBUCUMOCTH OT IIpEIIOIaracMoil 4acTOTHl BBEJCHUSL.

B cnydae mapenTtepaibHOTO BBEICHHMS (HAaIIpUMep, IIPH B.B. HIIM B.M. BBEICHHN) (hapMalleBTHYECKUE KOM-
MO3UIMH TI0 HACTOSILIEMY N300pETeHHI0 OOBIYHO BBOAAT J1Ba, TPH WM OoJiee pa3 B CyTKH. [IpenmouTurensHole
CYTOYHBIC JJOBUPOBKH HaxoxasaTcs B auanazoHe oT 40 mo 3000 mr, Tak 4TO THUNHWYHBIC CTAHAAPTHBIC JO3UPOBAH-
HbIe popMbI HaxomaTcs B uHTEpBaine ot 40 go 3000 mr u, nmpenmoututesbHo, ot 100 1o 1000 mr. Bepxuue npe-
JIeNTBl YKa3aHHBIX IHAIa30HOB 3aBHUCAT OT MX BO3MOXHOCTEH. Hampumep, B ciTydae B.M. BBEICHUS, MOXKET CITy-
YUTHCS TaK, YTO MaKCHMallbHas 71032, KOTOPYIO MOYKHO BBECTH 3a OJIWH pa3, OTpaHUYEHA M3-32 HU3KOH pacTBO-
PUMOCTH M, COOTBETCTBEHHO, yBEIMUCHIS 00BEMa pacTBOpa JEKAPCTBEHHOTO CPEACTBa. B TakoM ciydae Mak-
CHUMaJIbHBIE CTaHAAPTHBIC JO3UPOBAHHEIE (DOPMBI OTPAHNINBAIOTCS MaKCUMAIIBHO MIEPEHOCHMON JT0301.

KomOnHamnmu nekapcTBEHHBIX CPE/ICTB.

B HacrosmiemM 10KyMEHTE TaK)Ke PacCMaTPUBAIOTCSI KOMITO3UIINH, KOTOPBIE BKIIIOYAIOT OJJHO MJIH HECKOJIb-
KO U3 PacKpBITBIX COCIMHEHUH CO BTOPHIM KOMIIOHEHTOM. BTOpble KOMIOHEHTHI B TAKHX KOMIO3UIMAX O Ha-
CTOSIIIIEMY N300PETEHUIO OOBIYHO MPEACTABISIOT COOOM aHTHOMOTHYECKHUH areHT, OTIMYHBIA OT OIMCAaHHOTO
coenuHenus. Takke MOTYT NPHCYTCTBOBATH JOIOJHUTEIbHBIE KOMIIOHCHTHI, BKJIIOYass HHruOuTopsl Fabl wuinu
Jpyrue aHTHONOTHYECKHE areHTEl. PaccMaTprBaeMble criocoOBI JIeYEHHs, OTTMCAHHBIE B HACTOSILIEM JTOKYMEHTE,
B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHHS MOTYT JOTOJHUTEIHFHO BKIIOYATh BBEJCHUE JIPYrOr0 areHra, TaKoro
Kak ommcaH Hmke. Hampumep, mpezncraBieH cnoco0 jedeHus OakTepuanbHOW WH(EKIINH, KOTOPHIH BKIIOYAET
BBEJICHHE OIMMCAHHOTO COSAMHEHUS W JOTOIHUTENFHO BKIIOYAET BBEICHNE aHTHOMOTHYECKOTO areHTa WIH aH-
THOAKTEePHAJIbHOTO areHTa, OmucaHHoro Hivke. CoelWHEHHE, OMHMCAaHHOE B HACTOSIIEM IOKYMEHTE, M BTOPOM
KOMIIOHEHT MOTYT OBITh YaCTHIO OIHOM M TOM ke JTO3MPOBAHHOH ()OPMBI, HIIM MOTYT OBITH COCTABJICHEI B BHJIE
JIBYX OTJAENBHBIX JTO3UPOBAHHBIX (GopM. Eciu oHM cocTaBiieHBI B BHIE IBYX OTACIBHBIX JO3UPOBAHHBIX (OPM,
JIO3UPOBAHHYIO (POPMY CO BTOPHIM KOMIIOHEHTOM MOYKHO BBOJHUTBH OJJTHOBPEMEHHO, JI0 WJIM TIOCTIEe JO3UPOBAHHOM
(hopMBI ¢ coeTMHEHNEM, OITMCAaHHBIM B HACTOSIIIIEM JIOKYMEHTE.

HeorpannuuBaroniye npuMepsl aHTHOMOTHYECKUX areHTOB, KOTOPbIE MOTYT IPUMEHSTHCS B aHTHOAKTEpH-
IBHBIX KOMIO3UIMAX MO HACTOSIIEMY OINHMCAHMIO, BKIIIOUAIOT 11e()aoCTIOpHHBI, XUHOJIIOHBI ¥ (DTOPXHHOJIOHHI,
MCHULWLUTHHEI, MEHUIWUTHHBL ¥ HHTHOUTOPHI OeTa-TaKTaMasbl, KapOermeHeMbl, MOHOOAKTaMbl, MAKPOIHUIbI U
JIMHKO3aMUHBI, TIUKOICITH/IBI, PHU(AMITUH, OKCA30IUAOHOHBI, TCTPAIIMKINHBI, aMHHOTIHNKO3H/IBI, CTPEITOTpa-
MUHEBI, CyTh(OHAMUABI U Apyrue. Kaxkaoe ceMeHcTBO COIEPKUT MHOTO YJICHOB.

Hedamocmopuasl MOTYT OBITH Jajiee pa3leleHbl Ha KaTeTOPHH IO MOKOJIeHHsM. HeorpanndmBaromiue
pHUMeEPHI 1Ie(aJTOCIIOPHUHOB 10 MOKOJICHUSAM BKITIOYAIOT cleayromue. [Ipumeps! medasocnopiHOB: COSTUHEHUS
nepBoro mokoyieHnst BkimodaoT Iledanpokcwn, Iedazonmmn, [edanexcun, Ledanorun, [edampun u Ledpa-
nmuH. CoeIMHEHHsT BTOPOTO ToKoJIeHus BKimodatoT Lledakmop, Ledamanmon, [edonumua, [edboteran, [ledok-
cutul, lledpmposun, Ieprmerazon, Lledypokcum, Ilepypokcum akcermn u Jlopakapbed. Tperbe mokoseHue
Bkiouaet Lepaunup, Ledprudyren, Ledauropen, Lederamer, Hebmomokeum, Ledbnposwmi, Lehypokcum (ak-
cermin), Ledpypoxcum (Hatpwuii), Lledonepason, Lepukcum, Lledporakcum, Ledpnogokcum npoxcerw, Ledrnzn-
M, Ledtrzokenm u Lledrpruakcon. CoearHeHNs 4eTBEPTOTO MOKOJIEHHS BKIoyaroT Lledenmm.

HeorpannuuBaroniye npuMepsl XMHOJIOHOB M (PTOPXMHOJIOHOB BKitouaroT LluHokcaruH, L{unpodiokca-
1H, DHOKcaiwmH, 'atndnokcanun, ['penadnokcanun, JleBoduokcanmn, Jlomednokcarn, Mokcudaokcamys,
HamunukcoByro kucnory, Hopdokcanun, Odnokcannn, Crnapdnokcanun, TpoBaduiokcanus, OKCOTHHOBYIO
kucrnory, ['emuduokcanun u [epdmokcarnum.

HeorpannunBatomue npuMepbl MEHUIHUIMHOB BKIIIOYAI0T AMOKCHIIWIUINH, AMIHIWIINH, bakaMmui-
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nH, KapOeHummmme naaanmwt, Mesnouwnnu, [Tunepanmmud u THKkapIwuimH.

HeorpanuuuBaromye npuMepsl HHTHOUTOPOB NMCHUIMJLTHHOB M OeTa-JIakTaMa3bl BKIFOYAI0T AMOKCHITHII-
nnH-KnaBymanoByto kucinoty, AMounwuinH-Cyiap0akram, bemsmmmennmmmmg, Kinokcammmmis, [Juknokcanm-
e, Metumwune, Okxcarwuul, [enumwimua G (bensatun, Kanuii, [Tpokann), [Teanmmmmna V, TTuneparun-
mua+Tazo0akram, Tukapumumma+KiaBymanosas kuciota 1 Hapmwmmua, HeorpannmauBatonue npuMepsl Kap-
banenemoB BkimodatoT munienem-I{unactarina u MeponeHem.

HeorpannuunBaromuii mpuMep MoHoOakTaMa BKJIIoUaeT AsTpeoHaM. HeorpaHwmdmBaromuye nMpuMepbl Mak-
POJHIOB M TMHKO3aMHUHOB BKJIIOUaIoT Asutpomuiind, Kimapurpomumus, Kmmagamurms, Juputpomuting, DpuT-
pomurtus, JluakomunuH u Tponeanmomuiind. HeorpaHnuuBaromue npuMepsl TIIHKONCITAIOB BKIFOYA0T Teli-
KOIUTaHWH U Bankomunun. Heorpanmuuparomue npuMepsl pudaMInHOB BKIIOUAOT Pudadyrun, Pudammun u
Pudanentun. HeorpanunumBaromuii mpuMep OKCa30JUAOHOHOB BKiItouyaeT JlmHesonwupa. Heorpanuumsarorive
TMPUMEPHI TETPAIUKINHOB BKIFOYarOT JlemekmonukinH, Jlokcuuknud, Metanukina, MuHOIMKIHH, OKCUTET-
pammkivH, TeTpanukiny u XJI0pTeTPAIKIINH.

Heorpannuuparomue npuMepsl aMHHOTIIMKO3UIO0B BKIIOUAOT AMUKaluH, ApOakarmH, [ earamunmH, Ka-
HamutuH, Cuzomunul, Apoekanud, Heomunma, Hetummutna, Ctpenrromuitnd, ToOpamuiiud u [TapoMoMHTIHH.
HeorpannauBaromuii mpuMep CTPENTOrPAMUHOB BKITIOYaeT XuHONpUCTHH+/landonpucTus.

Heorpannuunparomue npuMepsl cynboHamuaoB BrmodaroT Madennn, Cynshanuazun Cepedpa, Cynbgh-
anetamuna, Cymbdammasun, Cynbdamerokcazon, Cymbhacanasun, Cynbpucokcazon, Tpumeronpum-
CynbdameTokcazon u CynbhaMeTH30I.

HeorpanmunBatomue mpuMepsl JpYyruX aHTHOMOTHYECKHX areHTOB BKIIOUYAlOT barmutparmH, Ximopamge-
uukon, Komuctumerar, @ochomurin, M3ouunasun, Merenamun, Metporuaason, Mymupornws, HutpodypanTo-
uH, Hutpodypazon, HopoouonuH, [Tonmumukcnn B, Crnekrunomunun, ToOpamunuH, TurenuknuH, Tpumero-
npumM, Konmuctun, Huknocepun, Kanpeomunun, [Tupazunamun, napa-AMHUHOCATUIMIOBAs KUCIOTa U DPUTPO-
MUIIMH TWICYKIIUHAT+CYITB(U30KCA30.

TepaneBTuueckoe NpUMEHEHHE.

MenunuHCcKHe MoKa3aHus.

CoennHEeHHS 110 HACTOSIIEMY N300PETEHUIO MOTYT MIPUMEHSTHCS JUIA JICUeHIs OaKTepHaTbHBIX WH(EKITHHA
y manuenTa. OHM B 9aCTHOCTH MOAXOIAT IUIA JiedeHws nHpeKnuil, Ber3BaHHBIX N. gonorrhoeae. Jpyrue Tepa-
MEBTHYECKHUE TOKa3aHUs, A KOTOPBIX MOTYT HCIIONB30BAThCA COCIMHEHHS IO HACTOSIIEMY H300pETEeHHIO,
BKITIOYAIOT CJICAYIOIIHE:

Bacillus Spp, 6 wacmnocmu Bacillus cereus, Bacillus coagulans, Bacillus megaterium,
Bacillus subtilis, Baclillus anthacis

Bartonella Spp.

Brucella Spp, 6 vacmuocmu, Brucella abortus, Brucella melitensis.

Campylobacter Spp., 6 wacmnocmu, Campylobacter jejuni, Campylobacter coli.

Enterococcus faecalis, Enterococcus faecium, Legionella pneumophila.

Listeria Spp., 6 wacmnocmu, Listeria monocytogenes.

Proteus mirabilis, Providencia stuartii.

Rickettsia Spp., 6 vacmuocmu, Rickettsia rickettsii.

Burkholderia Spp., 6 uwacmmocmu, Burkholderia pseudomallei, Burkholderia mallei,
Burkholderia cenocepacia.

Bordetella pertussis, Bordetella parapertussis. Haemophilus influenza, Kingella kingae,
Moraxella catarrhalis.

Streptomyces Spp.

Nocardioides Spp.

Frankia Spp.

Propionibacterium acnes.

Mycobacterium Spp., 6 uacmuocmu, Mycobacterium smegmatis, Mycobacterium

abscessus, Mycobacterium leprae, Mycobacterium tuberculosis, Mycobacterium avium.

IlanmeHToI.

CoequHEHHs TI0 HACTOSILIEMY M300pPETEHHIO MOXKHO HCIIOJIB30BATh JUISl JICUEHHs] OaKTepUabHBIX HH(EK-
U} y NallUeHTOB, KOTOPBIE SIBJISIOTCS MAlMEHTaMHU-TI0ABMU WM KUBOTHBIMH, HE OTHOCAILIMMUCS K YENIOBEKY,
HPEANOYTUTENBHO, IIOAbMH U MICKONIUTAIOIIUMY, HE OTHOCSIIUMHUCS K YEJIOBEKY.

CyTOYHBIE JO3BI.

Jlo3upoBka 1r0060T0 ONMMCAaHHOTO COCOMHEHUS WM KOMIIO3HIIUN OyIeT BapbHPOBATHCS B 3aBHCHMOCTH OT
CUMIITOMOB, BO3PAacTa U Macchl Tella NallMeHTa, IPUPOIbl U TSHKECTH PACCTPOUCTBA, IOJIEKALIETO JICHEHHUIO WU
npodunakTuke, cnocoda BBeAcHUS W (HOpMBI paccMaTpuBaeMoil kKommo3unuu. JIFo6oit u3 paccMaTpuBaeMBIX

-38 -



046887

COCTaBOB MOKHO BBOJIUTH B BHJIC PA30BOM JTO3BI WIH Pa3[elICHHBIX J03. JJO3UPOBKU KOMIO3HIUN MOTYT OBITh
JIETKO OTIPEJICIICHBI METOJAMH, U3BECTHBIMU CIICIIMANMCTAM B JaHHOW 00JIACTH TEXHUKH, WK KaK YKa3aHO B Ha-
CTOSIIEM JOKYMEHTE.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS, TO3UPOBKA PACCMATPUBAEMBIX COCTMHEHUI OOBIYHO HAXOTUTCS
B auamazone ot npumepro 0,01 ar go mpumepro 10 r Ha 1 KT Macchl Tela, B YaCTHOCTH, B JUAMA30HE OT TIPH-
MepHo | Hr mo mpumepro 0,1 T Ha 1 kT, © OoJiee KOHKPETHO, B AWana3oHe oT mpuMepHo 100 Hr 1o mpuMepHO
10 mr Ha 1 KT.

MoskeT moTpeboBaTbest onpeAeauTh 3QHEKTHBHYIO 03y WIH KOJIMYECTBO H JTIFOOBIE BO3MOXKHBIE YD (HEKTHI
Ha BpEMsI BBEIICHISI COCTaBa JIJIsl JIFOOOH KOHKPETHOW KOMIIO3UITUH IO HACTOSIIEMY OIIHCAHHUIO. ITO MOKET OBITh
BBIMOJTHEHO B OOBIYHOM 3KCIIEPHMEHTE, KaK OMUCAHO B HACTOSIIEM JOKYMCHTE, C HCIIOJIF30BAaHHEM OIHOM WIIH
HECKOJBKUX TPYIIT )KUBOTHBIX (MPEAMOYTUTEIHHO, IO MEHBIIICH Mepe, 5 )KUBOTHBIX Ha TPYIIY) WIXA B UCIIBITA-
HUSX Ha JIFOJSX, €CIIH 3TO mpruemieMo. DG GEKTHBHOCTD JIFO00H paccMaTprBaeMOi KOMITO3UIIMH M CIoco0a Je-
YCHHS WK MPOQPIIIAKTHKH MOKHO OIICHUTH Yepe3 BBEICHHE KOMIIO3UIMH U OLICHKY () (eKTa OT BBEICHH Yepe3
WU3MEPEHUE OJTHOTO MIJIM HECKOJILKAX MPUMCHHUMBIX MOKA3aTesci, U CPABHCHUE 3HAUCHUI 3TUX TOKa3aTesel mo-
CJIe JICYCHHUS CO 3HAUCHISIMU TeX K€ TIOKa3aTeNei 10 JIeUeHHs.

TouHoe Bpemsi BBEACHHS M KOJMYECTBO JIFOOOW KOHKPETHOH paccMaTpHBaeMOl KOMITO3UITUH, KOTOPHIS
obecreyar Hanboee 3¢ (HEeKTUBHOE JICUeHUE y TAHHOTO MalueHTa, OyAyT 3aBUCETh OT aKTUBHOCTH, (DapMaKOKH-
HETHKH U OMOIOCTYITHOCTH PacCMAaTPHBAEMON KOMIIO3UITNH, (PU3HOTIOTHYECKOTO COCTOSIHUS TalMeHTa (BKITI0OUast
BO3PACT, TOJ, THII ¥ CTaANI0 3a00ieBaHms, obmee Gpu3udeckoe COCTOSHIE, YyBCTBUTEIFHOCTE K JAHHOHN J03H-
POBKE M THI JEKapCTBCHHOTO CPEACTBA), crocoba BBEACHHSA M MOJ00HOTO. HCTpYKIMH, MpENCTaBICHHBIC B
HACTOSIIEM JTOKYMEHTE, MOTYT MPUMEHSTHCS IS ONTUMH3AIMH JICUCHUS, HATPUMEP, ONPEICIICHUS ONTHMAITb-
HOTO BPEMEHU W/WJIM KOJIMYECTBA BBEICHUS, UTO MOTPeOyeT He Oojiee YeM PYTHHHOTO SKCICPUMCHTHUPOBAHHS,
COCTOSIIETO U3 HAOIIOACHUS 32 CyOBEKTOM M KOPPEKTHPOBKH JTOSUPOBKY W/WIIH BPEMEHH.

Bo Bpems nedeHus cyObeKTa, 310pOBhE MAUEHTa MOXKHO OTCIIC)KHUBAThH Yepe3 U3MEPEHUE OJJHOTO WK He-
CKOJIKAX COOTBETCTBYIOIUX TIOKa3aTeliel B 3apaHee ONpECICHHBIC MOMCHTHI BPEMCHH B TCUYCHHE IMEPHOA
nedeHus. Jledenue, BKIIIOYas KOMIO3HIINIO, KOJIMYECTBA, BPeMsI BBEICHHUS U COCTaB, MOKHO ONTHMH3UPOBATH B
COOTBETCTBHH C PE3yNIbTaTaMU TAaKOTO OTCIECKMBaHMA. llammeHTa MOXKHO HMEPHOIMYECKH MTOBTOPHO 00cCieno-
BaTh, YTOOBI OTPEACIHUTE CTEIICHb YIYUIICHUS Yepe3 N3MEpeHue TeX ke mapamerpoB. Ha ocHOBaHMHM 3THX TO-
BTOPHBIX OIEHOK MOTYT OBITH CHIETaHBI KOPPEKTUPOBKH KOIMIECTBA BBOAMMON pacCMaTPHBAEMON KOMITO3HIINN
1, BO3MOKHO, BPEMEHH BBEICHNSI.

Jleuenme MoxeT OBITH HAYATO C MEHBIINX /103, KOTOPHIE MEHBIIIE ONTHMAIbHOM 10351 coenuHeHus. [locie
9TOTrO JI03Y MOXKHO YBEIMYHBATh HEOOJBIIUMH TPUPANICHUAMH 10 JOCTIIKCHHS ONTUMAJIBHOTO TEpaNCBTHYC-
ckoro 3¢ exra.

Hcnonp30BaHue paccMaTpUBACMBIX KOMIIO3HIIUN MOXKET CHH3UTH TPEOYEMYIO TO3HPOBKY VIS JIFOOOTO OT-
JICITBHOTO areHTa, COACPIKAIIECTOCS B KOMIIO3HIIUAX, MOCKONBKY HAYalo0 W MPOJOJIKHTEIBHOCTD NECHCTBUS pas-
HBIX ar€HTOB MOTYT JOMOJHSTE APYT IPyTa.

TOKCHYHOCTD W TepaneBTHUCCKas dPPEKTUBHOCTh PACCMATPUBAEMBIX KOMITO3UIIMIA MOTYT OBITH OIIpeEjie-
JICHBI CTAaHJAPTHBIMU (hapMalleBTHISCKIMH TIPOLIEAYPaMH B KIETOYHBIX KYJIBTYPax WM Y dKCTIEPUMEHTAIHHBIX
JKUBOTHBIX, HATIpuMep, 11 onpeaenerus LD50 u ED5SO0.

JlaHHbIE, MTOTyYEHHBIC W3 aHAJM30B KIETOYHBIX KYJIBTYp W HCCIICAOBAHWH HA YKMBOTHBIX, MOTYT IIpHMe-
HATBCS U OTNpEACICHUS IMana3oHa 03 Ui MPUMEHEHUs y yenoBeka. Jlo3npoBka iro00ii paccMaTpuBaeMoin
KOMIIO3WIIMHA HAaXOIUTCS MPEANOYTUTENIFHO B JWANa30HE KOHIEHTPAIMHd B KPOBOTOKE, KOTOPHIE BKIFOYAIOT
EDS50 ¢ HU3KOM WM OTCYTCTBYIOIICH TOKCHYHOCTBIO /MM KOTOPBIC BEI3BIBAIOT CTATUCTHYCCKU 3HAYNMOE CHU-
JKeHHE UH(EKINH Y, TT0 MeHbIel Mepe, 50%, manpumep 60%, 70%, 80%, 90%, 100% WHANBUIYYMOB C HU3KOH
WIA OTCYTCTBYIOIICH TOKCHYHOCTBIO, TJ€ HH3Kas TOKCHYHOCTH MOXKET, HApUMEp, O3HA4YaTh HE CEPHE3HYIO
W/WIIK TIPEIICKA3yeMyI0 M BPEMEHHYIO TOKCHYHOCTh. Hampumep, J03MpOBKa paccMaTpHBacMOW KOMITO3HIIMU
MOJKET OBITh BEIOpaHA Tak, YTOOBI MIPH JICUCHUH TOCTUTAIOCH Pa3yMHOE COOTHOIIICHHE MOJb3a/puckK. Jlo3upoBka
MOJKET BapbUPOBATHCS B ATOM JIHAMIA30HE B 3aBHCHMOCTH OT IMPUMCHSIEMOW TO3MPOBAHHOW (DOPMBI M HUCTIONb-
3yeMOoro myTH BBeaeHUs. I KOMIIO3WINI MO0 HACTOSAIIEMY OIMCAHUIO TEepaleBTUYeCKd d(PQPEeKTHBHAS 1032
MOJKET OBITH IIEPBOHAYAIBLHO OIICHEHA U3 aHAJIN30B KIIETOYHOH KyJIbTYpPHI.

YactoTa BBEICHUS.

CoennHEeHHUS U KOMIIO3WITNH, OTMCAaHHBIE B HACTOAIIEM JOKYMEHTE, MOTYT OBITH BBEICHBI OJMH WJIH He-
CKOJIBKO pa3 B JIeHb, B 9aCTHOCTH OJIMH pa3 B AcHb (qd), 1Ba pa3a B neHsb (bid), Tpu pa3a B aeHsb (tid) umu yeTsipe
pasa B nesb (qid).

JmATenbHOCTD JICUEHUSI.

CoelMHCHHS U KOMIIO3HIIMH, OTIMCAHHBIC B HACTOSIIEM TOKYMEHTE, MOTYT BBOJUTHCS B TEUCHHE HEOrpa-
HUYEHHOTO Teproa BpeMeHu. [IpeImodTuTeIsHO, BBOJUTh UX B TCUCHHUE ITEPHOAA BPEMCHHU, JOCTATOYHOTO IS
HUCKOPCHEHUST 0aKTepHaTbHONW WH(EKIMH IMOJHOCTHIO WM, IO MCHBIICH Mepe, IO TaKOW CTENCHH, YTOOBI MM-
MYHHAasl CHCTEMa TTallMeHTa MOTJIa CIIPABUTHCS C JIFOOBIMU OCTABIIIUMUCS ITATOJOTHUCCKUME OakTepusamu. Tumo-
Bas MPOJOJDKUTEIILEHOCTh BBEACHHUS COCTABISCT OT 1 THS 0 2 Helenb, U ocoOeHHO oT 1 10 5 mueit. B ciyuae
B.M. BBEJICHHS, THIIOBAsI MPOJODKUTEIFHOCTD BBEICHHS MOJKET COCTABIIATE OT | yKoia 10 4 YKOIJIOB H, IPEATIOY-
TUTENBHO, | yKoJ. MHOXECTBO YKOJIOB MO’KHO BBOJAWTH B OJMH U TOT XK€ JI€Hb, B THH, HIyIINC TMOAPS, WIH C
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MPOMEKYTOYHBIMHU THAMH O€3 BBCICHUS.

Crioco0b! ieueHust

B nmpyrom acmekrte, B HacTOSIIEM IOKYMEHTE ONHMCAHBI CHOCOOBI JeueHHs OaKkTepHanbHOW WH(EKINH,
BKITIOYAIOIINE BBEJCHHWE MAIMEHTY, HYXIAIOMEMyCs B 3TOM, (hapMaleBTHIECKONH KOMITO3UIIMU, COAEpIKaIiei
OIMMCAHHOC COCIUHCHHUC.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHUS, B HACTOSIIEM JOKYMEHTE OIMMCAHBI CIIOCOOBI JICUCHHS WH-
¢exmum N. gonorrhoeae y marpieHTa, HyKIAIOIMIETOCs B 3TOM, BKIIOYAIOIINE BBECHUE COSANHEHHUS 110 H300pe-
TEHHIO KaK OIMCAaHO B HACTOSIIEM JOKyMeHTe. J[pyrie paccMaTpruBaeMble CIIOCOOBI BKITIOYAIOT JICYCHNE MH(]EK-
I[U#, BEI3BAHHBIX OJTHOW WJIM HECKOJIHKUMH OAKTEPUSMU WU MUKPOOAMHU, IEPEUUCICHHBIMHI BHIIIC, Y TAIUCHTA,
HY>XIAIOLIErocs B 3TOM.

Hanpumep, B HacTosmeM TOKYMEHTE omucaH crocod jeueHus N. gonorrhoeae wim Opyroit GakTepuab-
HOW MH(EKIUHU y MAIMEeHTa, HYKIAIOIIEroCs B 3TOM, BKJIFOYAIONINN BBEICHHE KOMITO3UIINH, COACPKAIICH OTH-
CaHHOC COCAMHECHUE, IJIe CIIOCO0 JOTONHUTEIHFHO BKIIFOYACT BBEICHUE B TOW JK€ CaMOMW WJIHM B OTJCIBHOU JTO3H-
poBaHHOW (hopMe JOTONHUTEIHFHOTO aHTUOAKTEPUATHFHOTO MM AaHTHOMOTHYCCKOTO arcHTa, Kak OIKMCAaHO B Ha-
CTOAILIEM JOKYMEHTE.

CokparieHusl.

Crnenyromue COKpaieHNs IPUMEHSIOT B HACTOSIIEM OIHCaHUU

KX Kononounas xpomartorpadus
DCM Juxnopmeran

N Hopmanbublii
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I'pamm

[NokazaTenb KOHLEHTPALUH BOAOPOAHBIX HOHOB
Mounb

OGbem/06bemM

O0bem

OTHoLIeHHE MacChl K 3apsify
rpanyc Llenscus
Tpustunamun

JusTrnoBbi >¢up
BricokoadhdexTrBHAsH KUAKOCTHAS XpoMaTorpadust
mpem-06y THIOKCUKAPpOOHIIT
qac

MUJUTHITHTP

OKBUBAJEHT

Macca

Metun, CH;

Mertanon

VYkcycHast Kuciora
Terparunpodypan

N, N-nuuzonponuisTuiaMuH
Aunerar nayuagus(IT)
OraHon

1,2-nuxnopatan

Ortunanerar

TpuaTunamun

Bongublit

KomHaTHas Temmneparypa
Bpewmst ynepaxanus
Jumernndopmami
AveToHuTpuI

AreraT aMMOHMSI
TpudropyxcycHas xkucmora
1-I'nnpoxkcubeH3oTpuaso
TonkocnoiiHas xpoMarorpadus

Bona
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HACBIII.
p-p
DK
SAMP

an

MI g

. /MJIH.
H

J
YIXKX-MC
JAMCO
CDCls
MK
CKX
KXMC
TATY
BOXX
I'bTY
I'XTY
TBTY
COMU
TOMBU
COMBU
Cy,NCH;
PMB
TABH

BM wnu B.M.

BB un B.B.

Crnenyromue HIDKE IIPUMEPH HUKaKUM 00pa3oM He MpeaHa3HaueHB! U OTpaHHYeHHs 00beMa HacTOsIIIe-
r0 U300peTeH s, a MPEICTABICHBI TOJIBKO IS WIUTIOCTPAIIH COSTMHEHHUI 110 H300PETEHUIO M UX MOTYUCHHUS.

OO01Ke METOIbI.

Bce ucxomHpie MaTepuanbl U PaCTBOPUTENH OBUIA TOJIYYCHBI THOO U3 KOMMEPYECKUX UCTOYHUKOB, JTHOO
MOJYYCHBI B COOTBETCTBHH C JTUTEPATYPHBIMU CCHUIKaMU. Ecnu He yka3zaHO WHOE, BCC PEaKIUH MEPEMEIINBAIOT.
Oprandeckre pacTBOPBI OOBIYHO CYIIAT HaJ 0E3BOIHBIM CYIb()AaTOM MarHUs HITH CyTb(haTOM HATPHS.

Komnonounyro xpomarorpaduio mpoBOIAT Ha MPEIBAPUTEIHHO YHAKOBAHHBIX KapTPUIKAX C AUOKCHUIOM
kpemuus (230-400 memm, 40-63 MkM), ucnonb3ys ykaszaHHbId dmoeHT. CKX mokymarot y Silicycle n nepen wc-
MoJIb30BaHeM oOpabdaTeiBaroT 1 M XJIOpUCTOBOAOPOIHON KHCIOTOH. Ecin He yka3aHO WHOE, OYHIIAEMYIO pe-
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HacrpimenHsrit
Pacteop
1-O1un-3-(3-AUMeTHIIAMIHOIPOIINI ) KapO O HUMUST
SlnepHbIil MArHUTHBII PE3OHAHC
cumenem
oybaem
mpunnem
MYJTbmuniem
oybaem 0yb1emos
Merarepi
YaCcTH Ha MUJUIHOH
IIpoton
Koncranra coueranus
VabtpasdhdexTuBHas HKUIKOCTHAST XpoMaTorpadus - TAHAEMHasT Mace
CIIEKTPOMETPHSE
Jumeruncyabhoxcua
JeiitepupoBaHHBIil XI0podhopM
Martounslit pacTBOp
CusnbHasg KAaTHOHOOOMEHHas XxpomaTorpadus
KuznkocTHast xpoMaTorpadust Mace CIIeKTPOMETPHUsE
3-okcunkercapropdocdar 1-[6uc(aumerniamutno) merunex]-1H4-1,2,3-
Tpuazonol4,5-bnupunnHus
BricokoaddexruBHast KUIKOCTHAST XpoMaTorpadus
I'excadropdocdar (2-(1H-6ensorpuaszon-1-un)-1,1,3,3-rerpamerunypoHus,
rekcadropdocdar 6eH30TpHAZONTETPAMETHITY POHHS
[excadropdocdar 2-(6-xnop-1H-6en3orpuazon-1-un)-1,1,3,3-
TeTpaMeTHIaMUHHUS
Terpadropbopar O-(6enzorpuazosn-1-un)-N, N,N',N'-rerpameTriy poHus
Texcadropdocdar (1-upano-2-3T0KCH-2-
OKCORTHITIEHAMIHOOKCH ) IMMETHIAMIUHOMOGPOIMHOKapOeH st
Texcadpropdochar N-{[1,3-numernn-2,4,6-TpHOKCOTETPArHAPOTTUPHUMHUINH-
5(6H)-mnmnneHaMHHOOKCH | (JIMETIIIAMHHO )METIUIEH §-N-
METHIMETaHAMUHIS
Texcadropdocdar 4-{[1,3-numerin-2,4,6-TPHOKCOTETPArUAPONTUPUMUINH-
5(6H)mmuaeHaMUHOOKCH]| (AUMETHIAMUHO )METHIIEH } MOP(OIHH-4-1s1
N-Iluknorexcun-N-MeTUIIUKIOTeKCAHAMUH
p-Metokcubensun
TpuareTokcnOOpPruaApy HATPHS
BHyTpuMelneuHoe BBeAEHHE

BryTpusennoe Beenenne

IIpumepsr
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aKIMOHHYIO0 CMech CHavana pazbamissror MeOH u monkucisror HeckombkuMu KarssMu AcOH. Drtort pactBop
3arpyxatoT HenocpenctseHHO B CKX u npomeiBaror MeOH. 3aTeM xkemaeMblil IPOAYKT SMIOUPYIOT IPOMBIBA-
urem 0,7 M NH; B MeOH.

AHaAIUTHYECKUE CITOCOOBI.

Amnanmurryeckas XKXMC.

Anamurryaeckyio XKXMC mpoBOIsT ¢ MPUMEHEHHEM JIHOO KHCIBIX, JTHOO OCHOBHBIX CTIIOCOOOB CIEMyIO-
M 00pa3oM.

Criocob la.

Komonky Waters X-Select CSH C18, 2,5 mkm, 4,6x30 MM smioupyrot rpanueraTrom 0,1% mMypaBbHHOM Ku-
ciotel B MeCN B 0,1% MypaBsuHOi1 kucinore B Bozae. I'pamuent ot 5-95% 0,1% mypasbpuHO# kucaoTsl B MeCN
umeeT Mecto Mexay 0,00-3,00 mun npu 2,5 mur/MHUH Tipu nipoMbiBanuu ot 3,01-3,5 mun npu 4,5 mu/mus. Ko-
JIOHKY TOBTOPHO ypaBHOBemmBaroT 10 5% MeCN ot 3,60-4,00 mun nipu 2,5 mi/MuH. Y D-CHIEKTp 3IIFOUPOBaAH-
HBIX TMKOB M3MepAIoT ¢ npuMmenenneM Agilent 1260 Infinity mnu Agilent 1200 VWD npu 254 aM. Macc cnektp
m3Mepstor ¢ npumeneHneM Agilent 6120 mwm  Agilent 1956 MSD, nporoHsst npu  IIOJOXHTEINb-
HOM/OTpHUIIaTeNIbHOM IeperimodeHnd, miu Agilent 6100 MSD, nporossist B 1100 HOJIOKUTENEHOM, THOO0 B OTPH-
[AaTEeTILHOM pEeXXHME.

Crioco6 1b.

Komonky Waters X-Select BEH C18, 2,5 mxMm, 4,6x30 MM amroupyror rpagueatoM MeCN B BomHOM
10 MM Oukapbonate ammonus. ['pagmeHT OoT 5-95% MeCN mmeer mecro mexay 0,00-3,00 muHamu npu
2,5 mu/muH ¢ npomeiBanueM oT 3,01-3,5 mua npu 4,5 mn/muH. KOoTOHKY MOBTOPHO ypaBHOBEUIMBAIOT 10 5%
MeCN ot 3,60-4,00 Mua tipu 2,5 Mi/mMuH. Y D-CIIEKTp DITFOMPOBAHHBIX NMUKOB M3MEPSIOT ¢ MIPUMEHECHUEM Ag-
ilent 1260 Infinity i Agilent 1200 VWD nipu 254 aM. Macc crieKTp u3MepsitoT ¢ mpuMeHeHueM Agilent 6120
i Agilent 1956 MSD, mporossisi mpy TOJOKUATETFHOM/OTPHUIIATEILHOM TiepekitoueHun, ninu Agilent 6100
MSD, nporossist B 11060 HOJIOKUTEIEHOM, JTU0O B OTPUIIATEIEHOM PEKUME.

Croco0 lc.

[MponykT anammsupyior YOXKX (cucrema Acquity m SQD Waters, Boga (mms BOXX) UPLC® BEH Cl18,
50x2,1 mm, 1,7 mxMm, (0,1% HCOOH B Bome, 0,1% HCOOH B aneronutpune) 3 MuH crmocol, 5-95%
MeCN/Bopa).

Bcee anammssr YOXKX-MC npoBogsar Ha YOXKX cucteme Acquity n SQD Waters. IIporpammy Masslynx
MPUMEHSIOT 3aITyCKa U aHalln3a SKCICPUMEHTOB ¢ nmpuMeHeHrneM OALogin 1 aBTOMaTHUECKUX WM PYyYHBIX HH-
terpanuii. [TonpoOHOCTH crioco0a MepeYNCICHEI HUXKE.

XHMHYeCKHe peareHThl: Bona (i BOXX)

Aneronutpun ALTH (s BOXX)

MypasbuHas kucyiora 98% (mns XKX-MC)
Onwcanne NoABIKHOM (a3l

Pacmeop Al: 0,06% HCOOH B Boze

Pacmeop B1: 0,06% HCOOH B aneroruTpHIE

Pacmeop A2: Bona

Pacmeop B2: ATETOHUTPUIT

Crabas npomviera Bona-ALTH (7:3)

CunvHas npomvieKa Bona-ALH (1:9)

Ynnomusuowas npomviera Bopa-ALTH (1:1)

IMapameTprr YOXX.
Koaonra: VYIXX® BEH C18, 50x2,1 mm, 1,7 Mkm
Toosuxcnas paza: A1l:0,06% HCOOH B Bone
B1: 0,06% HCOOH B aueronurpuie
T'paouenm Bpewmst [MuH] CKOpoCTb MOTOKA Al [%] B1 [%]
[vn/mue]

0,00 0,9 95 5
0,10 0,9 95 5
3,00 0,9 0 100
3,10 0,9 95 5

Temnepamypa KOnOHKU: 40°C

Y@ onpeoenenue: 210-400 HM
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O6vem snpuicka: 1-10 mxu1 (110 TpeGOBaHUIO)

Crioco0 Macc-CIeKTPOCTKOIMHK: MPOBOAAT Ha OocHOBe mapameTpoB MS Tune: Routine.ipr, kak mokasaHo

HIDKE.
Hcrounuk AS+
Hanpsascenue
Kanuanap (xB) 3,50
Konyc (B) 30
Oxcmpaxmop (B) 3
PY qiunsza (B) 0,1
Temnepamyput
Temn. ucmounuxa (°C) 150
Temn. oeconveamauuu (°C) 350
Hcrounuk AS+
Ananuzamop
LM paspewenue 15,0
HM paspewenue 15,0
Duepzun uonos 0,6
Yeenuuenue 1,00

Crioco6 mpoBosaT Ha ocHoBe MH(popMaruu "MS Method: pos neg 3mn 30v". Touek Ha nuk: 3846. O6-
mtee BpeMs mporona: 3,0 mun. MC ckanuposanue, Bpems 0,00-3,00, macca 100,00-900,00 DP".

YIXX-MC macc-cniektp mpoBomaT Ha SQ matuuke Acquity Waters (Waters Corporation, Waters Milford,
34 Maple St., Milford, USA), o6opynoBaHHOM mporpammoii Empower 2 pro B pexxume MOJIOKUTEILHOW MOHU-
3aruu. Y CIIOBUS HOHU3AIMH: Kammwuisip 2,25 kB, konyc 160 B, uctounuk 100°C, neconpBatarus 150°C; moTok
raza — aeconbBatanus 500 /4, koryc 50 /4.

Amnanmurryeckas Y IXKX/MC.

AnbTepHATUBHO TPOBOAAT aHamUTHUeCKyt0o YOIXKXX/MC ¢ nmpuMeHeHHeM OO0 KHUCIBIX, JTMOO OCHOBHBIX
CIOCO0OB, CIEIYIONINM 00pa3oM:

Croco6 2a. Komonky Waters Acquity CSH C18, 1,7 mxm, 2,1x30 MM amoupyroT rpaguertom 0,1% my-
paBbrHOM KucIoTH B MeCN B 0,1% MypaBbHHOI KHCIIOTHI B BOJIE. [ paIlieHT CTPYKTYPUPYIOT C UCXOTHOH TOU-
kot 5% MeCN, ynepxuBaemoit ot 0,0-0,11 mun. I'paguent ot 5-95% umeer mecto mexny 0,11-2,15 mun ¢
npomsiBaHueM 2,15-2,56 mun. IloBTOpHOE ypaBHOBemuBaHHE KONOHKU A0 5% MeCN mpoBozst ot 2,56-2,83
MHH. Y @-CHEKTp 3II0OMPOBaHHBIX TMKOB M3MEPSIOT ¢ MpuMeHeHneM Acquity PDA, n Macc-cliekTp 3anuchIBaroT
¢ mpumenenreM QDa netekropa ¢ UDP mon/oTp mepekiIrodeHueM.

Crnioco6 2b. Komonky Waters Acquity BEH C18, 1,7 mxMm, 2,1x30 MM amoupytot rpagueaToM MeCN B
BogHoM 10 MM OukapOoHaTe aMMOHHS. [ pafivieHT CTPYKTypHPYIOT C MCXOAHON TOUYKOH 5%, yaep)KuBacMon ot
0,0-0,11 mun. I'paguent ot 5-95% umeer mecto mexay 0,11-2,15 mun ¢ npomeiBanuem ot 2,15-2,56 mus. Ilo-
BTOPHOE ypaBHOBEIIMBaHUE KOJIOHKU A0 5% MeCN mpoBosaT ot 2,56-2,83 muH. Y®-ceKTp 3IH0HpOBAaHHBIX
TTUKOB U3MEPSIOT ¢ puMeHeHneM Acquity PDA, 1 Macc-CriekTp 3anmuchIBaloT ¢ nmpuMeHeHneM QDa nmetexropa ¢
HDP non/otp mepexIodcHIEM.

[Ipenapatusras BOXX.

[Mpenaparusayro BOXKX nposonst ¢ npumenennem kononkn Waters Xselect CSH C18, 5 Mxm, 19x50 mm
¢ mpuMeHeHueM oo rpaaguenta 0,1% mypaBpuno# kKuciaoTsl B MeCN B 0,1% BomHOI MypaBEUHON KHCIIOTE,
m6o rpaaumenta MeCN B BomHoMm 10 MM OmkapOoHaTe aMMOHWS, WM C NPUMEHEHHEM KOJIOHKH Waters
Xbridge BEH C18, 5 MxM, 19x50 MM ¢ npumenenuem rpagueHra MeCN B BogHoM 10 MM OnkapOoHate aMMo-
Hus1. Opaknum cobuparoT mocie onpeneneHus Y® npu ogHOH JUIMHE BOJHBI, U3MEPSEMOH JaTIUKOM C Tiepe-
MEHHOH JyTMHOM BoyHBI Ha Gilson 215 nmpenaparuBaoit BOXXX nim Varian PrepStar npenapatusnoit BOXX; ¢
npUMeHeHneM Macc U Y@ mpu OJHOM [JMHE BOJIHBL, HU3MEpeHHOM Ha Z(Q OJHOKBaAPYNOJIHHOM Macc-
CIIEKTPOMETPE, C TIOJIOKUTEIBLHBIM U OTPUIATEIILHBIM HOHHBIM 3JIEKTPOPacbUICHHEM, U IETEKTOPOM C TBOHHOM
qurnHOW BowHBI Ha Waters FractionLynx JKXMC.

[IpenapaTtuBHas XupabHas BRICOKOA(PPEKTHBHAS )KUIKOCTHASI XpoMaTorpadus.

Crioco6 3a: Komonka Chiralpak® IA (Daicel Ltd.) (2x25 cm), ckopocTs moToka 13,5 Mt Mun’', amonpyst
cmeckio (% sraHona) stanoina B 4:1 cmecu rentana+0,2% TOK u xmopodopma, YO onpenenenue npu 254 Hm.
OOpasupl  3arpy’kaloT B KOJIOHKY dYepe3 pasrpyKalolliii Hacoc Ha KOJIOHKE, 3aKauuBas XJIopodopm
(1,5 mu MHH'I) B TEUECHHE BCETO MPOTOHA, C IMOJyIeHHEM 00BEMHEHHON CKOPOCTH MOTOKA 15 M MHH .

Croco6 3b: Kononka Chiralpak® IC (Daicel Ltd.) (2x25 cm), ckopocTs notoka 13,5 M mun’', amounpys
cmechio (% sTaHona) staHona B 4:1 cmecu rentana+0,2% auyTunamuna, Y ® onpenenenue npu 254 am. O6pas-
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LBl 3arPykKalOT B KOJOHKY 4epe3 pasrpyskaroliuii HACOC Ha KONOHKe, 3akaunBas xaopodopm (1,5 M1 mun’') B
TEUeHHE BCEro MPOTOHA, C MOMyUeHHEM 00beIMHEHHOM CKOPOCTH MOTOKA 15 Myt MuH .

AHanuTH4YeCKas XupaabHas BEICOKO3(PPEKTUBHAS KUIKOCTHAS XpoMaTorpadus

Crnoco6 4a. Komonka Chiralpak® IA (Daicel Ltd.) (4,6 MMx25 MM), ckopocTb motoka | M1 Mus"', smon-
pysa cmecbio (% stanona) staHona B 4:1 cmecu rentana+0,2% TOK u xmopodopma, YO ompenenenue mpu
254 um.

Croco6 4b. Kononka Chiralpak® IC (Daicel Ltd.) (4,6 MMx25 MM), ckopocTb motoka | M1 Mus', smon-
py#s cmeckio (% 3TaHona) staHona B 4:1 m3orekcane+0,2% nudtnnamuna, Y@ onpenenenue mpu 254 uM.

'"H SIMP CriekTpockorus.

'"H SIMP criextp monyuaror Ha crektpomerpe Bruker Avance III mpu 400 MI'[ ¢ IpHMEHEHHEM OCTATOY-
HOTO HE JeHTEepUPOBaHHOT'O PACTBOPHUTENS B KAUECTBE 3TAIOHA.

Mpumep 1. Cunres (E)-N-((4-amuno-3-metunoen3odypan-2-mn)merin)-N-meruin-3-(8-okco-6,7,8,9-
teTparuapo-SH-mupuno[2,3-blazenun-3-wmn)akpriaMun (CoeAMHEHME S).

OO0mas cxema CHHTE3A.

O
HO' = | R
N’
. %
HzN, i 4 i
2 o HoN b4 HaN, =
CTacua 2 = 'T‘H CTrarusa ; ? = |\|4H 2 = ‘ Z |
a C b © Cragus 3 © \N N 5
c
1 2 3 5

VYcnosus peakuum: a) MeNH,, EtOH; b) BH;, TT'®, kunenne ¢ oOparHbM xononuiabHUKOM; ¢) [ATY,
JUIIDA IM®.

Cunres (E)-3-(8-0kco-6,7,8,9-tetparuapo-SH-upuao[2,3-blazenuH-3-min)akpruiioBoil KUCIOTHI (COeaUHE-
Hue 4) panee onmcan y AFFINIUM PHARMECEUTICALS, INC: W02007/67401 6,2007, A2.

@]
MeNH
H2N S OEt 2 HzN 2 NH
o EtOH o |
1 2

Cramus 1. 4-Amuuo-N,3-nmumetnnben3odypan-2-kapookcamu (CoeTuHeHHe 2).

Orun 4-amuHo-3-MeTninbOenzodypan-2-kapookcunar 1 (0,1 r, 0,46 MMOJB) pPacTBOPSIOT B METaHaMHHE
(10 mm, 80 mmoib, 33% B EtOH), n peaknuonnyio cmech nepememusator npu KT B Teuenue ~36 4. PactBopu-
TEIb YAIAIOT B BAKYYME C TIOJIy4YEHHUEM XKEJTaeMOro IPOAYKTa 2 B BUE OJI€JHO-KOPUYHEBOTO KPHCTAJUINIECKO-
ro tBeporo Bemectsa (0,097 T, KonmudyecTBeHHbIH). R, 1,25 Mun (coco6 1a); m/z 205 [M+H]" (3P"), 'H SIMP
(400 MI'u, IMCO-dy): 8, u/man 8,24 (xB, J=4,6 I'u, 1H), 7,07 (T, J=8,0 I'n, 1H), 6,68 (1, J=8,2, 0,8 ', 1H),
6,43 (an, J=7,9, 0,8 I'n, 1H), 5,41 (c, 2H), 2,74 (n, J=4,7 T'u, 3H), 2,72 (c, 3H).

O

HaN HzN
2 = NH BH; TMe 2 S NH
O | o |
2 3

Cramus 2. 3-MeTtmi-2-((MeTrIaMUHO )METHIT)0eH30pypaH-4-aMuH (coenrHeHue 3).

K cycnienzun coenunenus 2 (300 mr, 1,47 mmons) B cyxoMm TI'® (30 M) ipu 0°C 1006aBISIOT KOMILIEKC
6opa c terparuapodypanom (7,34 mi, 7,34 mmois, 1 M B TT'®). TTocne nHarpeBanus 10 KT peaknuoHHyo cMech
HarpeBaroT NP KUIIEHUH ¢ 0OpaTHBIM XOJIOIMIIBHUKOM B TeueHue 3 4. Cmeck racart MeranosoM (20 M) Bce eme
KUIISATSL C 0OpaTHBIM XOJOAMIBHUKOM, 3aTeM 100aBisioT 1 N XJIOpHUCTOBOAOPOJHYIO KHCIOTY (2 MJI) U CMeCh
MPOJIOJDKAIOT HATPEBATh MPH KUIICHUU C OOPATHBIM XOJNOAWIBHUKOM B TeueHre 30 MuH. CMeCh OXJIaXKIA0T 10
KT, 3aTem BeimapuBaroT gocyxa. Octatok noMemarot B Metanon (50 M) u HaHocAaT Ha konoHKYy CKX. Kononky
MPOMBIBAIOT MeTaHOIOM (50 Mir), 1 IPoAYKT 3mronpyroT 10% MeTaHOIBHBIM aMMHaKoM. PacTBopuTeNs yaansioT
B BaKyyMe C TIOJTy4E€HHEM JXeJlaeMoro mpoaykra 3 B Buze xenroro macna (0,20 r, 68%). R; 0,17 mun (cioco6
la); m/z 160 [M - NHCH;]" (3P"). 'H SIMP (400 MI'ti, IMCO-dy): 8, u/mnn 6,88 (t, J=7,9 T, 1H), 6,63 (mx,
J=8,1 T, 0,8 I'y, 1H), 6,36 (,Z[I[, J=7,8 T, 0,8 I', 1H), 5,10 (c, 2H), 3,66 (c, 2H), 2,34 (c, 3H), 2,24 (c, 3H).

(0]
H + HO FATY, OUN3A  HoN ~ N N
oMo | |
@] \N N
H o}
5
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Cramust 3. (E)-N-((4-Amuno-3-mernnoenzodypan-2-min)merwi)-N-metui-3-(8-okco-6,7,8,9-trerparuapo-
SH-nmpuno[2,3-b]azenun-3-mn)akpunaMu (CoeIuHCHHE 5).

PactBop 3-metmn-2-((MetunamuHo )MeTII)0eH30(pypan-4-amura 3 (0,07 t, 0,35 mmoins), (E)-3-(8-okco-
6,7,8,9-terparuapo-SH-mupro[2,3-blazenun-3-mn)akpunoBoit kucinotel 4 (0,07 1, 0,29 mmons) u JJUTIDA
(0,26 mm, 1,47 mmons) B IM® (2 M) nepememmBaroT B Tedenune 10 mua. 3atem ATV (0,17 1, 0,44 MMoIib)
JI0OABIISAIOT OJTHOM TOPITHEH, M PeaKIIMOHHYIO CMECh TIepEMEIIMBAIOT B TedeHue 2 4. Boay (20 mur) 1o0aBisioT K
CMECH, | TIOJIYYCHHBIN 0caZiok coOmparoT ¢puibTpaiueii. TBepaoe BemecTBO NpoMbIBarOT Bojoi (10 M) u cy-
mar Ha QrIbTpOBaIbHOM Oymare, 3aTeM PacTBOPSIOT B MUHAMaIbHOM BO3MOXHOM KonudectBe JIMCO u ocax-
JTAIOT J00aBICHHEM BOJBI. TBEpIOe BEIIECTBO COOMPAIOT, 3aTEM HEOUHMIICHHBIN MPOIYKT JOTOITHUTEIFHO OYH-
mrarot xpomarorpadueii (0-10% MeOH B IXM) ¢ momydeHHEM COCIUHECHUS 5 B BUJIC PHDKEBATO-KOPHUIHEBOTO
tBepmoro BemectBa (0,04 T, 29%). R, 1,54 wmum (cmoco6 la); m/z 405 [M+H]" (OP"), 'H SMP
(400 MI'r, AMCO-d¢, 363 K): 8, u/mnnu 9,56 (c, 1H), 8,48 (m, J=2,2 I'n, 1H), 8,02 (m, J=2,2 I'u, 1H), 7,51 (m,
J=15,4 'y, 1H), 7,27 (1, J=15,6 'y, 1H), 6,92 (1, J=8,0 I'y, 1H), 6,66 (an, J=8,2 T'w, 0,9 I'n, 1H), 6,41 (an, J=7,8
I', 0,8 I'u, 1H), 4,93 (c, 2H), 4,77 (c, 2H), 3,07 (c, 3H), 2,77 (T, J=7,1 'y, 2H), 2,43 (c, 3H), 2,32 (1, J=7,2 'L,
2H), 2,15 (m, J=7,7, 7,3 I'ny, 2H).

IIpumep 2. Cunre3 (E)-N-((4-amunO0-3-MeTHIOCH30ypaH-2-mI)MeTH)-N-MeTui-3-(4-0kco-2,3,4,5-
terparuapo- 1 H-mupuno[2,3-b][1,4] mnazenun-8-mn)akpunamMua (coeauHeHNe 7).

O06mas cxema CUHTE3A.

H2N 2 NH
o o | e H
H N
N 3 HN ™ NN
HO” ™ 7% I |
| 0 %y
> N
N™ N Cranus 1 H ©
TFA K O N
6 7
VYcnosus peakiun: (a) TATY, JJUIIDA, IMO.
Cunres THAPOXIIOPUIA (E)-3-(4-oxco-2,3,4,5-rerparuapo- 1 H-mupuno[2,3-b][ 1,4 nnazennH-8-

WIT)aKpuiIoBOH KHCIOTHI (coemuHenne 6) panee omumcan y AFFINIUM PHARMECEUTICALS, INC:
WO02007/67416, 2007, A2; AURIGENE DISCOVERY TECHNOLOGIES LIMITED; AURIGENE DISCOV-
ERY TECHNOLOGIES LIMITED: W02013/80222, 2013, Al; Ramnauth Jailall u coaBTopsi, Bioorg. Med.
Chem. Lett, 2009, 19, pp. 5359-5362.

o] H Q H
HaN N HoN N
DA T rATY, INN3A, MG = Nw
(o] = _ o) X
N7 N N ﬁ -
TFA 1O

3 6 7

Cramust 1. (E)-N-((4-Amuno-3-mernnoenzodypan-2-mn)merwi)-N-metmi-3-(4-okco-2,3,4,5-TeTparuapo-
1H-mupuno[2,3-b][1,4]nnazenun-8-mn)akpuaaMu (COSAMHEHUE 7).

PactBop 3-mermn-2-((MeTniiamuno))Metmin)oenzodpypan-4-amuna 3 (0,05 r, 0,26 mmons), comu TOK (E)-3-
(4-oxco-2,3,4,5-rerparuapo- 1 H-mupuno[2,3-b][ 1,4] mnazenun-8-mi)akpminoBoit kuciotsl 6 (0,05 r, 0,22 MMoIIb)
n JJUIIDA (0,38 M, 2,19 mmons) B JIM® (2 mur) mepememmBaroT B Tedenue 10 muH. 3aTtem rekcadropdocdar
2-(3H-[1,2,3]tprazono[4,5-b]mupuaun-3-mn)-1,1,3,3-rerpamermmzoyponus (0,13 1, 0,33 MMoib) m00aBISIOT
OJTHOH TIOpIMEH, U PEaKIMOHHYIO CMeCh TIepeMemnBaioT B TeueHne 2 4. Bomxy (20 mir) 00aBISIIOT K CMECH, U
TOJTYYEHHBI OCaZoKk coOuparoT (rabTpamueid. TBepmoe BemecTBo MpoMbIBalOT Boaokd (10 mur) M cymaTt Ha
dbunpTpoBaNBHON Oymare, 3aTeM pPacTBOPSIOT B MHHMMAJIbHOM BO3MOXHOM KoimdectBe IMCO um ocaxxmaroT
noGaBieHueM Boabl. TBepIoe BELIECTBO COOMPAIOT, 3aTeM HEOYMIIEHHBIH MPOIYKT JOIOJHHUTEIHFHO OYHIIAIOT
xpomarorpagueii (0-10% MeOH B JIXM) ¢ nosydeHHeM JKeaeMoro IpoayKTa 7 B BUAE KEITOTO TBEPIOTO
semectsa (0,05 T, 53%). R, 1,43 mun (cnoco6 1a); m/z 406 [M+H]" (3P"). 'H SIMP (400 MT'ii, IMCO-ds,
363 K): 3, w/mmn 9,14 (c, 1H), 7,97 (n, J=1,9 I', 1H), 7,45-7,34 (M, 2H), 7,09 (7, J=15,7 I'n, 1H), 6,92 (1, J=8,0
I'y, 1H), 6,66 (nx, J=8,2 I'n, 0,8 ', 1H), 6,41 (an, J=7,8 I'y, 0,8 I'y, 1H), 5,82 (1, J=4,6 I'n, 1H), 4,93 (c, 2H),
4,74 (c, 2H), 3,48-3,40 (m, 2H), 3,05 (c, 3H), 2,69-2,62 (m, 2H), 2,43 (c, 3H).
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ITpumep 3. Cunres (E)-N-metnn-N-((3-merunbenzodypan-2-mn)mernn)-3-(3-okco-1,2,3,4-
Terparuaponupuao[2,3-blnupasun-7-min)akpunamuia (coenqunenue 10).
OO6mas cxema CUHTE3A.

JK/

o) 2 H

Br 9 S N7~ N
| \o | l,l
NT N0

H

Craaus 1
a

8
VYcnosus peakiuu: a) Pd-162, Bu,N'CI’, Cy,NCHj; nmnoxcan 80 rp. C, 2 1.
Cunre3 7-6pom-1,4-muruaponupuno[2,3-b]mupasun-3(2H)-on (coenunenne 8) panee ommcan y CEPHA-
LON, INC - W02007/130468, 2007, A2.
N-Metun-N-((3-metundenzodypan-2-un)MeTnn))akpuiaMu (CoequHeHne 9) MmoyvaroT, Kak OIHMCAaHO B
nareHrax AFFINIUM PHARMACEUTICALS, INC. - W02007/67416, 2007, A2 u VITAS PHARMA RE-
SEARCH PRIVATE LIMITED, W02013/42035, 2013, Al.

H o} 0
Br N Pd-162, Bu;N*Cl-, Cy2NCH H
S L= ' 4 ' 3 - N
0
NTTNTTO © N’” 0

Cramus 1. (E)-N-Metun-N-((3-metunbenzodypan-2-un)mernin)-3-(3-okco-1,2,3,4-terparuaponupuno[2,3-
bnupasun-7-un)akpunamu (coequnerue 10).

B peaknmonnyto mnpoOupky 3arpyxaroT N-meTwi-N-((3-metunden3odypan-2-ui)MeTmn)akpuiaMun 9
(23,12 mr, 0,101 Mmmoub), 7-6pom-1,2-murnaponupuno|2,3-b]nmupasun-3(4H)-ou 8 (23 mr, 0,10 MMoub), THapaTa
xynopuna Tterpabytwiammonus (2,98 wr, 10,09 wmxmons), [P(tBu);]Pd(xpotmm)Cl (Pd-162) (4,03 wr,
10,09 wmxmonb). IIpobupky 3arem mnpombiBatoT azoroMm (5 wuH). [loGaBmsror 1,4-muokcan (3 M)
N-1uknorekcmin-N-mMetunukiaorekcanamue (43,2 mxi, 0,20 MMOITB), B PEaKIIMOHHYIO CMECh TPOIYBAIOT a30-
ToM (5 muH). CMech HarpeBaroT 10 80°C B TedeHue 2 4 ¥ OXJIAXKIAIOT 10 KOMHAaTHON Temreparypsl. PacTBopu-
TeNb BEIMapUBarOT nocyxa. Ocratok momemaroT B JIXM (5 mu) u go6asmsrot Haceiml. NaHCO; (5 mur). Bomayro
(dhazy otnensror u skcTparupyioT XM (2x5 mi). O0beauHeHHbIe OpraHudeckue (ha3pl MpomycKaroT yepes da-
30BBIi CemapaTtop M KOHIICHTPHUPYIOT B BakyyMe. HeounmieHHbIH NMPOIYKT OYUIAIOT XpoMmarorpadueii Ha IBY-
oxucu kpemuus (0-10% MeOH//IXM) ¢ nmonmy4yeHneM yKka3aHHOTO B 3arojioBke coeanHeHus 10 B BUIE JKeNTOTO
TBepaoro Bemectsa (6,2 mr, 0,016 MMonb, 16% Bbixox). R, 1,20 mun (croco6 2a); 377,0 [M+H]" (3P"), 'H
SAMP Ionyueno npu 360K (400 MI'u, IMCO-dg): 8, u/mmn 10,49 (c, 1H), 7,83 (n, J=1,9 I'n, 1H), 7,58-7,54 (m,
1H), 7,47 (ar, J=8,2, 0,8 ', 1H), 7,42 (1, J=15,4 Ty, 1H), 7,31-7,23 (m, 3H), 7,07 (z, J=15,9 I'n, 1H), 5,99 (c,
1H), 4,84 (c, 2H), 3,85 (g, J=1,9 I'ny, 2H), 3,10 (c, 3H), 2,28 (¢, 3H).

IIpumep 4. Cunres (E)-3-(2,2-gumernn-3-okco-1,2,3,4-retparuaponupuno|2,3-bnupa3un-7-mm)-N-
MeTI-N-((3-metundenzodypan-2-un)MeTrin)akpuiamMus (coenuaerue 19).

O6mas cxema CUHTE3A.

O
O

Bra ~ ‘ F Crapus 1 Br ){LOH CTanvm2 f\(\/[ f 16 )()kA(\/[ i
\N \(I CTa,qm52
14

1"

\NH
\

CTa,qnﬂ 4 13
CTagvm 5 @I\
TFA

17
VYcaoBus peakiuu: a) 2-aMUHO-2-METHITIPONIaHOBasi KucioTa 12, K2CO3/TFd> KHIIEHHE C 0OpaTHBIM XO-
JOMWIBHUKOM, B TedeHue HouH; b) Fe, Boma, EtOH, NH,CI; ¢) tpu-(o-rosmmn)dochun, Pd(AcO),, JUIIDA,
JAM®:nponmonutpwa (1:4 06./06.); d) TOK/IXM; e) T;P, AUIIDA, JIMO.
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N |
N™ "NO, KoCO; SNTNO,

11

Cranus 1. 2-((5-BpoM-2-HATpOUPUANH-3 -1IT)aMHHO)-2-METHIIIIPONaHOBasl KUCIIOTa (coenuaeHue 13).

CwMmech 5-0pom-3-drop-2-aurpormmpuana 11 (30,0 r, 135,7 mmons), K,CO; (38,96 1, 282,31 Mmoib) u 2-
aMUHO-2-MeTHITponanoBoi kucioTsl 12 (20,9 r, 203,6 mmons) B TI'® (500 mur) HarpeBatoT mpu 90°C B Tede-
Hue 16 4. PazBurne peakmum otcnexuBaroT TCX. PeakimonHyo cMech oxiaxaatoT 10 KT U KOHIIEHTPUPYIOT
nocyxa. HeounimeHHBINH MPOIYyKT pacTBOpsIOT B Boje (500 mur) u mpomeiBatoT stmnaneratoM (100 mi). Boxusrid
cioit mojkucisror 1N HCI pactBopom o pH 2 u skcrparupyror stminaneratoM (2x250 mur). Opranndeckui
cnoii cymat Hax NaSO,, GMIBTPYIOT B KOHIIEHTPHPYIOT B BAKYyM€ C MOJTYyYCHHEM HEOUHIICHHOTO COeINHCHHUS.
K neounmennomy coenuHeHnto mo06aBisatoT 50 MII AUATHIIOBOTO d(dHpa M TepeMemuBaioT B Tedenne 30 MuH,
(UIBTPYIOT TBEPAYIO MAcCy M CYIIAT IO/ BaKyyMOM C IIOJIyY€HHEM YKa3aHHOTO B 3arojOBKe coenuHeHHus 13 B
BHJC KEITOTO TBEpHOro Bemecta (26,0 T, 63% Beixom), m/z 304/306 [M+H]" (3P"), 'H SMP
(400 MI'r, AMCO-d): 8, u/mmn 13,48 (c, 1H), 7,90 (c, 1H), 8,10 (c, 1H), 7,97 (c, 1H), 7,39 (c, 1H), 1,60 (c,

6H).
L © . g
Bra_~ §t><<u\0** Fe, soga, EtOH, NH,0l  Br” 1
S NN
N NO, N

14

Cramus 2. 7-bpom-2,2-nqumetwn- 1 ,4-muruaponupuno|2,3-bnmupasun-3(2H)-ou (coenqunenue 14).

K mepememmBaemomy pactBopy 2-((5-OpoM-2-HATPOIUPHUINH-3-HIT)aMUAHO )-2-METHITPOTIAHOBOH KHCIIO-
oI 13 (26,0 1, 85,4 mmonp) B EtOH:Boze (1:1, 520 mn) mob6asmsror NH,CI (10,42 T, 194 MMoms), 3aTeM Topo-
mok xexnesa (10,31 r, 184,6 mmons). Peakimonnyto cmech nepememuBatot mpu 80°C B TeueHue 2 4. Pa3Burue
peakuuu orcnexuBaror TCX. Peakunonnyto cmeck oxiaxnaator 1o KT u pazbasnstor stunanerarom (500 mi),
dumpTpyroT yepes Celite® u npombiBaroT TT'® (200 M), MeOH (200 mu1). ®unbTpaT KOHICHTPUPYIOT B BaKyy-
M€ ¢ TIOJIy4YeHHEeM HEOUHIIEHHOTO coenHeHns. K HeounIeHHOMY COeJMHEHHIO 00aBIIsIIOT S0 MII ANITHIIOBOTO
a¢upa u nepeMemnBaloT B TeueHrne 30 MUH, QUIBTPYIOT TBEPIYIO MACCy M CYLIAT IOJl BAKYYMOM C MOJIy4YECHHEM
YKa3aHHOTO B 3arojioBKe coeAwHeHUs 14 B Buae OemoBatoro TBepaoro Bemectsa (12,5 r, 57% Beixonm), m/z
256/258 [M+H]" (3P"), 'H SIMP (400 MI'u, IMCO-dy): 8, w/mmn 10,83 (c, 1H), 7,63 (1, J=2,0 T'm, 1H), 7,09 (x,
J=2,0 T'u, 1H), 6,54 (c, 1H), 1,25 (c, 6H).

U f k Tpu-{o-TonunjdocdiH, Pd(AcO),, JK/\KI f
\)k OAN3A, OM®:nponvoHuTpun {1:4) >i\
14 16

Cramus 3. tper-byrun  (E)-3-(2,2-mumeTmi-3-okco-1,2,3 ,4—TeTparm[poanHz[o[2,3—b]n1/1pa31/1H—7—
nn)akpuiar (coemuHeHue 16).

B repmermuHO 3akphITOil TpOOHMpKe, IepeMelIMBaeMbli  pacTBop  7-Opom-2,2-numerwi-1,4-
muruaponupuno|2,3-bJmupasun-3(2H)-ona 14 (5,0 r, 19,5 mmons) u AUIIDA (14,3 r, 78,12 mmoib) B
JAM®:nipormonutpune (1:4, 75 mur) npoxyBaroT ra3000pa3HbIM a30ToM B TedeHue 10 MuH. 3aTeM H00aBISIOT
tper-Oytunakpunar 15 (7,5 r, 58,5 Mmmons), Tpu-(o-rommn)docdun (1,18 r, 3,9 mmons) u anerar nammaxus(1l)
(4,37 1, 1,95 MMOJIB) K peakIIMOHHON CMECH U CHOBA MPOJyBAIOT ra3000pa3HbIM a30TOM B TeueHue 5 MuH. Peak-
HMOHHYIO cMech HarpeBatoT npu 90°C B Teuenue 18 4. Pazsurue peakuuu orcnexuBatoT TCX u XKKXMC. Peak-
MUOHHYI0 cMech oxnaxnaroT 1o KT u pasdasmstor 10% MeOH B JIXM (50 M), pmietpyroT uepes Celite®,
npomsiBaioT 10% MeOH B IXM (50 mi) u puiasTpaT KOHIEHTPHPYIOT B BaKyyMe ¢ MOJIYyYCHUEM HEOUHIIICHHO-
TO MPOIYKTA, KOTOPBIHA PACTUPAIOT C AUITHUIOBEIM d¢upoM (20 mir) 1 H-ieHTaHoM (20 mit), GUIBTPYIOT U CyIIaT
MOJ BaKyyMOM C TOJYYeHHEM YKa3aHHOTO B 3arojioBke coenwHeHus 16. [Ipumedanue: Peakiwro mpoBomsT B
emie onHON mapTuu (Kaxnaas 5 r, Bcero 10,0 1) ¢ momydenuem Bcero 6,5 T, 55% B BHIE JKENTOTO TBEPIOTO BEIIIe-

ctBa, m/z 304,41 [M+H]" (3P"), 'H SIMP (400 MT'ti, IMCO-dg): 5, w/mmn, 10,88 (c, 1H), 7,87 (c, 1H), 7,45-
741 (1, 3=16,0 T, 1H), 7,18 (¢, 1H), 6,32-6,27 (v, 2H), 1.47 (¢, 9H), 1,26 (c, 6H).

k%f mewrex J\/\E}/f

16 17
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Cramust 4. Tpudtopanerar ((E)-3-(2,2-aumernn-3-okco-1,2,3,4-rerparunponupuno[2,3-b]nupa3un-7-
WJT)aKpHIIOBOW KUCIIOTHI (coenuuenue 17).

Tpudtopykcycunyro kuciory (30,0 mm) mobaBmstor K XonomgHou cycneHsuu tper-Oytun (E)-3-(2,2-
IUMeTHII-3-0kco-1,2,3,4-terparuaponupuno|2,3-b]mupasun-7-wn)akpwiara 16 (6,0 r, 19,8 mmoms) B XM
(60 M) ipu 0°C. PeaknmonHyro cMech nepememmBaroT pu KT B Tedenune 3 4. PasButre peaknum OTCIIeKUBA-
10T TCX 1 KKXMC, 3aTeM KOHLEHTPUPYIOT B BakyyMe. OCTaToOK pacTHpPAIOT C AUITHIIOBBIM 3(hupoM (2x50 mir)
W TBEPJOE BEUICCTBO COOMPAIOT (IIIBTPAIIEH ¢ MOTydIeHHEM YKa3aHHOTO B 3arOJIOBKE coelnHEeHHs 17 B BHIE
JENITOTO TBEPOTo BemecTsa (4,5 T, 92% BrIx0x), m/z 248,05 [M+H]" (3P"). 'H SIMP (400 MI'r, IMCO-d): 8,
y/mnH 12,33 (c, 1H), 10,89 (¢, 1H), 9,78 (¢, 1H), 7,86 (n, J=1,6 I', 1H), 7,50-7,46 (n, J=16,0 I'n, 1H), 7,19 (a,
J=1,2 T, 1H), 6,36 (¢, 1H), 6,32-6,28 (1, J=16,0 I'y, 1H), 1,26 (c, 6H).

Cunre3 N-metun-1-(3-metunben3odypan-2-mwi)metanamuaa (coeauaenue 18) ommcan panee y AFFIN-
IUM PHARMACEUTICALS, INC. - W02008/98374, 2008, Al n/wim VITAS PHARMA RESEARCH PRI-
VATE LIMITED WO02013/42035, 2013, Al.

/k//\iz[ f CI&J\N TP, AVN3A ©I~ J\/\f\,[ f

17 18

Cragus 5. (E)—3—(2,2—I[HMeTHn-3—0Kco-1,2,3,4-TeTpar1/Iz(porH/IpI/1z[0[2,3-b]nnpa3HH-7-Hn)—N—MeTHn—N—((3-
MeTIIOeH30ypaH-2-uI)MeTH )akpuiaamMu (coeauHerue 19).

JIUTIDA (16,7,0 mut, 91,0 MMoOITB) TOOABIISIOT MO KAIUIAM K IepeMelnBaeMomMy pactBopy N-metwi-1-(3-
MeTwioeH3odypan-2-mwn)meranamuna 18 (3,8 r, 18,21 mmonb) u tpudtopanerara (E)-3-(2,2-aumeTnin-3-0kco-
1,2,3,4-retparuaponupuao|2,3-b|nupazun-7-wmn)akpuwioBoi KucaoTs! 17 (4,5 r, 13,04 mmois) B IM®D (25 M) u
TI'® (25 mi). PeakunoHHyI0 CMeCh IepeMeIInBaloOT B TeueHne 5 MuH, 3ateM T3P 50% B stumanerate (34,7 mu,
54,6 mmonb) nob6asisror npu 0°C, 1 peakIMOHHYIO cMech IiepeMernBaroT B TeueHue enie 4 4 npu KT. Pa3surue
peakipn orcinexuBaroT TCX. PeakimonHyro cMmechk paszdarisitor Bogoi (500 M) u TBepaoe BemecTBo codupa-
10T, IPOMBIBAIOT BOJIOM (2x50 MuT) M cymar o BakyymoM. HeouunieHHOe coemMHEHUE TTOMEIIAIOT B JUITHIIO-
BbIi 3¢up (50 mu) u nepememmBarot B Tedenue 15 muH npu KT. OuapTpyroT TBepayo Maccy W HPOMBIBAIOT
JVOTHIOBBIM ddupoM (25 mur), cymar mox BakyymoM c mnosydenueM (E)-3-(2,2-mumernn-3-okco-1,2,3,4-
terparuaponupuao[2,3-blnupazun-7-mn)-N-metun-N-((3-metunOenzopypan-2-m)Merun)akpuiamMyaa 19 B
BUJIC CBETJIO-XKEJITOTO TBepHoro BemectBa (3,55 r, 67,5% BbIxoa). OUIbTPAT KOHICHTPUPYIOT C MOTyYCHHEM
3,5 r emecn, m/z 405,21 [M+H]" (9P"), 'H SIMP (400 MI'n, IMCO-dg): &, u/mun 10,84 (¢, 1H), 7,90 (c, 1H),
7,57-1,55 (n, J=7,2 T'n, 1H), 7,50-7,42 (m, 2H), 7,30-7,22 (M, 3H), 7,03-6,99 (1, J=15,2 I'u, 1H), 6,35-6,33 (x,
J=9,6, I'y, 1H), 4,94-4,78 (n, J=64,8 I'y, 2H), 3,16-2,94 (1, 3H), 2,26 (c, 3H), 1,25 (c, 6H).

IIpumep 5. Cunres (e)-(8-(3-(metnin((3-MeTnnden3odypaH-2-ui)METUI )aMHHO )-3-0KCOnpoTtI- 1 -eH- 1 -1r)-4-
okco-1,2,3,4-terparuapo-Sh-mupuno[2,3-b][ 1,4 ] qunazenun-5-un)metundocdara 2-ruapokcudITaH-1-amuHus (co-
ennuHeHue 23).

O06mas cxema CUHTE3A.
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VYcnosus peaknun: a) 1) 18-kpayn-6, NMP/N-stmmmupponunon, KT; 2) t-BuOK mpu -20°C mo -35°C, 3a-
TeM XJIopMeTH ouc-[2-(Tpumermicunun)atui]|pocdar 21; b) TOK/IXM, mmtenbHas 00padoTKa.
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Homuerit  cunte3 (E)-N-MeTmn-N-((3-MeTmnoeHn3odpypan-2-mwi)metun)-3-(4-okco-2,3,4,5-rerparunpo- 1 H-
mpuao[2,3-b][1,4] inazenmu-8-mn)akpunamuna (coeaunenne 20) ommcan panee B Bioorganic & Medicinal
Chemistry Letters (2009), 19(18), 5359-5362 u WO 2007067416.

Q@ H
N N 1. 10-kpayH-6, NMP/N-s TMRnupponugeH,
| ‘ KT 2.t-BuOK - 20°C f0- 35°C,
N N 3aTem xnopmeTun Buc[2-(Tpume ncunnatun]docdar 21
H
20
Sl
—
\/\J’pgo

,ﬁ
AN

Cramus 1. Omc-(2-(Tpumernmncumun)atwn)dpochar  (E)-(8-(3-(mermn((3-metmnben3zodypan-2-min)me-
THJT)aMHHO )-3-0Kconpon- 1 -eH- 1 -m)-4-okco-1,2,3,4-retparuapo-SH-upuao[ 2,3-b][ 1,4 mnazenun-5-mn)meTuna
(coemunenwue 22).

B repmermuno 3akpeiTyio 10 Mm  mpobupky mon  asoroMm, coaepxkamryio (E)-N-metnn-N-((3-
MeTmIoeH30hypan-2-mwi)Metnn)-3-(4-okco-2,3,4,5-rerparuapo- 1 H-mupumo[2,3-b][ 1,4 | nnazenuH-8-mi)akpui-
amun 20 (250 mr; 1 9KB.; paHee M3MENBYEHHBIH IIPH CYyXOM IepeMemrBaniy B Tedyenne 10 mun) n 18-kpayH-6
(208 wr; 1,24 sxB.), nobasmsror N-metmi-2-muppoiauaoH (1,0 mi; 4 06.) u N-stmwmuppomuaon (0,275 wmu;
1,10 06.). 3arem cmech mepememmBaioT npu 25°C B teuenue 10 MHH, ¥ MPOBOIAT LMKl JIera3upOBaHUS
(5 tmki0B; Bakyym/a30T). PeakiimoHHyro cMech 3aTeM oxiaxaaroT 1o -20°C (ae m3mepeHa; temrr. 6anun -30°C) u
no6aBisIIoT TpeT-OyTokeun Kanust (82 mr; 1,1 5KB.) mopumsMu B TedeHHe 2 MUH. PeakunmoHHYIO cMech 3aTeM
CHOBA I10/IBEPIalOT IIUKJIAM JIera3upoBaHust (3 IMKIIOB; BaKyyM/a30T) U 3aTeM nepememmmnBaior rnpu -20°C (tem-
neparypa 6anu: -30°C) B Teuenwe 1 4 30 MUH A0 MPAKTUISCKH TOJTHOH CONIOOMIM3ANU (TEMHO-3elIeHas
cMech). PeakimoHHyo cMech oximaxaaroT a0 -35°C (He uaMepeHo; Temi. 6ann -45°C) u nera3upyroT (5 1UKIIOB,;
BaKyyMm/a30T), pacTBOp XJopMmeTwn Owuc-[2-(tpumeTwicunmn)atui]docdara 21 (Carbogen Amcis) (1,058
1,4 »xB.; 29,1 mac./mac.% B renraHe) 100aBIAIOT B TeueHUE 4 MUH, COXpaHssa Temuepatypy -35°C (He m3mepe-
HO; Temrr, Obanu -45°C). Peaknmonnyto cMech (AByxdasHyio) nepememmuBaiot mpu -35°C B Tederue 16 4 10 mod-
TH TIOJTHOT'O 3aBepIIeHHs, kKak mokazano ¥YIXKX/MC: (ucxomusrid Mmatepuan: R=1,62 mun; 34,5% (T1I1K); P
391,5. Mpoaykt: R=2,50 mun; 34,25% (III1K); SP": 701,79). N-Metwmi-2-ttupponunoH (0,64 MiT), METHIIHKIIO-
rekcad (1,25 mi), Tomyon (0,35 mun) u Bozaa (0,37 Mir) 10OABISIIOT K PEAKIIMOHHOW CMECH, COXPaHssl TeMIIepaTy-
py -20°C (#e m3mepeno; temn. 6anu -30°C). 3aTeM mocie MepeMeIINBaHus U Pa3ieieHus (a3, HIDKHIOW (a3y
skctparupyror MTBED (3x2 min), coxpansis Temnepatypy -20°C. 3aTem Bce BepxHHE (a3bl 00bEIUHSIIOT U MPO-
MBIBAIOT MOJTYHACHIIIEHHBIM PacTBOPOM XJIOpHAa HaTpus (2x6 mir). Bce mpoMBIBaHUS OCYIIECTBISIOT, COXPAHSSA
temriepatypy -10°C (He usmepeno; Temin. 6aun -20°C). Opranndeckyro ¢asy 3aTeM cymar HaJ cynbhaToM Ha-
Tpus, GUIALTPYIOT U TpoMbiBatoT MTBED (2x3 mur) mpu 25°C. KoHIIEHTpHPYIOT J0CyXa, COXpaHssi TeMIepaTypy
0ann Hmwke 25°C ¢ MONYyYCHHEM  HCOYMIICHHOTO COCIAWHCHHWS B  BHAC OPAaHXKCBOH  TCHEI
(M=150,73 mr; uncrota: 88,36% (IIIIK)). Xpansar B Teuenne Houn noj azoroM npu -25°C. Heounmennoe co-
e/IMHEHUE OYMIIAIoT Xpomarorpadueil ¢ HopMansHOH dazoii (Si0,; 40-63 mkm). IIpoBoOIsIT KOHIUMIIMOHMPOBA-
HUE H-TENTAHOM, 3aTe€M HEOYHINECHHOE COSAMHECHHE COMOOMIM3UPYIOT B cMecH H-rentana/MTBO/IUTIDA:
2/1/0,75% (3 mix) u MTED (2 M) 1 BOPBICKUBAIOT. DIIOMPOBAHNE TPOBOAT C XOJIOAHBIMH JMIOCHTAMH (XPaHAT
HECKOJIBKO YacoB B JbgoreHeparope). Ilepsriit amoent (a-rentar/MTBO/IUTIDA: 2/1/0,75%), BTOpOii 3110€HT
(MTB2/JUIIBA: 100/0,2%), Tpetnii smioenT (Metunanerat/JJUIIDA: 100/0,2%). IIpogyKT HaKOHEII HITIOUPYIOT
TPETHUM 3ITI0eHTOM. Dpakiny 0ObSTMHIIOT U KOHIIECHTPUPYIOT Jocyxa (TemrepaTypa 6anm: 25°C) ¢ moaydeHu-
eM YKa3aHHOTO B 3arojIoBKe coefuHeHus 22 B BHje XkeiToro macma (M=122,5 mr; uucrora: 96% (ITIIK); DP":
701,7; BeIxox: 26,5%). Xpaust npu -25°C 1o cienyrouiei craau.
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Cragusa 2. (E)-(8-(3-(Metun((3-metunben3odypaH-2-1i1)METHI)aMHHO )-3 -0Kcopori-1 -eH- 1 -ui1)-4-0Kco-
1,2,3,4-terparunpo-SH-nupuno[2,3-b][ 1,4]auazenun-5-wi)Metmwipochat 2-THapOKCHITAH-1-aMUHUS (COeTUHE-
Hue 23).

B repmernuno 3akpbITOit 2,5 M mpodupke mox a3otoM rotosst pactBop TOK (0,369 mi; 19,3 5kB.) B Oe3-
BogHOM nuxiopmerane (0,32 mi; 2,6 o6vema) npu -20°C, aToT pacTBOp HazeBaloT Ne 1. B repmeTndHO 3aKkphl-
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Tol 2,5 MII TpoOMpKEe MOJ a30TOM TOTOBST pacTBop Ouc-(2-(tpumermicwamn)stuin)pocdara (E)-(8-(3-
(metmn((3-meTnnoden3opypaH-2-1iI)METHII)aMIHO )-3-0KCcoIpoIl- 1 -eH- 1 -mi1)-4-okco-1,2,3 ,4-rerparunpo-SH-nn-
puno[2,3-b][1,4]mumazenun-5-mwn)metmna 22 (123 mr; 1 akxB.) B 6e3B0HOM Toyoute (0,408 mi; 3,33 oObeMa) nipu
-10°C, aroT pacTBOp Ha3bIBalOT pacTBop Ne 2. 3aTem pactBop Ne 2 m00aBISAIOT K pacTBopy Ne 1 mipu mepemenin-
BaHnU B TeueHue 10 MuH, coxpansas temmeparypy -20°C (ae uzmepeHo; temi. 6anu -30°C). 3areM mpoOHpKY,
coneprkanryro pactBop Ne 2, mpombiBaroT 6e3BoAHBIM nuxiopmeranoM (0,404 mi; 3,3 oObeMa), KOTOPBIHA 3aTeEM
J00aBIAIOT K pacTBopy Ne 1. PeaknuoHHYI0 CMECh 3aTeM TEepEeMENINBAIOT B TeUeHHUE 25 MUH TIOJ[ a30TOM, CO-
xpansst Temnepatypy -20°C (He m3MepeHo; TeMIIEpaTypy KOPPEKTUPYIOT, COXPAHSS JKEITOBATYIO PEAKITMOHHYIO
cmecs Ha mpenene 3amep3anusi (TPK): cnerka B3OanThiBas). 3aBeplieHHME TUAPONIN3A MOATBEPKAAIOT
YIXX/MC (nponykr: R=1,34 mun; OP": 499,3. Hcxoansrit matepuan: R=2,49 mun; 0% (I1IIK)). B repmernu-
HO 3aKkpbIToit 20 MJI TpoOupKe 1MoJ] a30TOM I'OTOBSAT PAcTBOP dTaHOJIaMuH (274 mr; 26,5 5KB.) B CMECH aneToHa
(1,814 mi; 14,8 obwvema) u Boasr (0,050 mur; 0,41 o6wvema) npu 0°C (He u3MepeHo; Temneparypa 6anu: -5°C),
STOT PAacTBOP Ha3bIBaOT pacTBOp Ne 3. 3aTeM HpeAbIAyLIyI0 peaKIUOHHYI0 CMeCh oxJlaxaarT Ao -20°C (ue u3-
MEpEHO; CIIeTKa BBIIIE TEMIIEpaTyphl 3aMep3aHusl) U J00aBIISIOT Yepe3 KaHIoMo K pacTBopy Ne 3 mpu ocTopox-
HoM miepememuBaHuu (100 00./MUH.; MOXKET OBITH TOBBIIICHO ISl TIOJYYEHUS TOMOTEHHOTO pacTBOpa (IBYX-
(aznoro)) B Teuenne 10 muH, coxpanss temmneparypy 0°C (temm. 6anu -5°C). 3aTeM npoOHUPKY, COAEPIKANTYIO
PEaKIMOHHYIO CMeCh, TPOMEBIBaIOT AuxjopmeTanoM (0,208 mur; 1,7 oobema), 3aTeM q00aBISIIOT K pacTBopy Ne 3.
3aTeM KOHEUHYIO peakIMOHHYI0 cMech mepemermmBaroT npu 200 o6./muH. pu 0°C (M3MepeHa BHYTpPEHHE) B
tederune 30 MuH U Xpauat npu 4°C B TedeHue 14 4 B XOJIOAWIHHUKE 0 HAOITIOACHUS BBITTACHUS ocanka. Peak-
IIMOHHYIO CMECh HAarpeBaroT BILIOTH 10 25°C u GMIBTPYIOT Yepe3 CTeKISHHBIN GuibTp. [ToydeHHyI0 JenemKy
MIPOMBIBAIOT ATAaHOJOM (2x2 MIT), HO HAOIIOJAIOT IOJIHOE pacTBOpeHHe. PUIbTpAT KOHIEHTPUPYIOT JOCyXa
(Temmeparypa 6anu 25°C), 1 NOIy4YeHHOE Macjo pacTBOPSIIOT B cMecH anerona (1,5 mi), romyona (1,5 M) u
MTBED (3 mun). [Tomyuennstit pactBop xpasst npu -25°C B Tedenue 1 9 30 MHH JJO OJHOTO BHIITAICHUS OCA/IKA.
CycneHsnio QuIbTPYIOT Yepe3 CTEKIAHHBIN (QUIBTpP, U MOJYYEHHOE TBEP/IOE BEIIECTBO IPOMBIBAIOT CMECHIO 1-
Oyranoina (2 M) 1 MTBD (4 mi), 3atem MTBO(2x2 M) u HakoHe1] 2-0ytanoHOM (1x3 M u 1x2 mur). OxHako
nocie cymku, SIMP ananu3 Ha BbIZICIEHHOM TBEPJIOM BeIlleCTBE MPOMBIBAIOT ToJIbko TDK:conpro-3TaHOIaMHUHA.
OunbTpaT Xpasar npu -25°C B TeueHue 16 4 10 HaOIrOACHUS BhIMagcHUs ocanka. CyCleH3HI0 QUIBTPYIOT Ye-
pe3 CTeKJISTHHBIA (UIBTP, ¥ MOJIYYCHHOE JKEJITOE TBEPJOE BEIIECTBO MPOMBIBAIOT HECKOIBKO pa3 2-0yTaHOHOM
(2 M) mo tex mop, noka npuemiemoe konuuectBo TAOK conu stanonamuna He uzmepsitor AMP. Hakonen, no-
cie cymkd npu 25°C moa BakyyMOM, YKa3aHHOE B 3arojIOBKE COeIMHEHHUE 23 MOJy4yaroT B BHUJIE XKEJITOrO MO-
pomka (M=42,41 mr; auctora: 100% (ITIIK); OP": 499,3; 2 skB. sTanonamuna uepe3 AMP; 2,4 mac./mac.% TOK
colu STaHoNaMuHa; BEIXOM: 40,6%). 'H SIMP (400 MT'1, D,O): 8, u/mn 8,13 (x, J=1,7 T'u, 1H), 7,47 (an, J=1,8
I'm, 6,6 I'm, 1H), 7,43-7,08 (M, SH), 6,87 (&, J=15,8 I't, 1H), 5,46 (z, J=5,6 I'm, 2H), 4,68 (c, 1H), 4,60 (c, 1H),
3,72 (1, J=5,2 T'm, 4H), 3,65-3,55 (M, 2H), 3,05 (T, J=5,2 I'n, 4H), 3,05 (c, 1,8H), 2,92 (c, 1,2H), 2,53-2,42 (M,
2H, m), 2,09 (c, 1,8H), 2,08 (c, 1,2H) (poTamepsr).
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[pumep 6. Cunres (E)-3-(3-(runpoxcumernn)-3-metmin-4-okco-2,3,4,5-rerparuapo-1 H-upuno[2,3-
b][1,4]mnazemnun-8-wm)-N-metnn-N-((3-metnnden3odypan-2-un)metmin)akpruiamuaa (coeauaenue 31), a taxke
JIBYX SHAHTHOMEPOB (S,E)-3-(3-(runpokcumernin)-3-mMeTnin-4-okco-2,3,4,5-rerparunpo- 1 H-nupumo[2,3-
b][1,4]mmazenn-8-mn)-N-metrin-N-((3-metunoenzodypan-2-un)metwn)akpmwiamuaa (coequnenue 32) u (R,E)-
3-(3-(rumpoxcumeTnn )-3-MeTuiI-4-0kco-2,3,4,5-retparuapo- 1 H-mapumo[2,3-b][ 1,4 ] nunazenn-8-wm)-N-Me -
N-((3-meTm6en3odypaH-2-m)MeTHIT)akpriiaMua (coeauaenune 33).

O6mas cxema CUHTE3A.

HO:
H
CO-Et  Cragwa 1 EtO,C CN  Cragws 2 EtO.C Cragvs 3 Br = NSYOET
/L \)</NH2'HCI —_— | — o)
c N™ NO»
27

o . Ho._ X N HO

24 25 26

HO HO
Cragws 4 H Cragua 5 H C‘I?,uMHS Br
Br\@N\%TOH Br\@N OH \(I :\2</OH
d e
N No, NS, ©
28 29

i N
= N # = o
o | | A _OH
O N
N™ N
H O
32
Cranus 8
CH - "
cra.u,MHT
k/\fi } N

VYcnosus peaknuu: a) K,CO;, (HCHO),, EtOH; b) HCI B 1,4 nuokcane, PtOz-HZO, EtOH; ¢) 5-6pom-3-
¢drop-2-autpormpunun 11, TOA, EtOH, A; d) LiOH, Boga/TT'®; e¢) Fe, NH,Cl, EtOH, H,0, 90°C; f) TATY,
JUIIDA, IM®; g) Pd-162, Cy,NMe, NBu,Cl, 1,4-nuokcan, 80°C; h) xupanapHoe pa3aeicHue.

COLEt K,COg, (HCHO),, E10,C ON
HO

CN EtOH

24 25

Cranust 1. Ot 2-11uaHo-3-THAPOKCH-2-METHIIPONaHoat (coeanHenue 25).

Cwmech mapadopmansaeruga (3,54 r, 118 mmons), atan 2-nmanonponanoata 24 (TCI - Tokyo Chemical
Industry) (10 T, 79 mmonp) u kapbonara kanus (32,6 r, 236 Mmmois) B aTarone (500 M) mepeMenmmBaT B Tede-
Hue 18 4. TBepaoe BemiecTBO ynansior ¢uibrpanueil yepes cioil Celite® u QuiabTpaT BeIIApHBAIOT AOCYXA.
Heounmennslii mpoaykT ounmmaroT xpomarorpadueii Ha qeyoknucu kpemuus (0-50% EtOAc/m3orexcan) ¢ moiy-
YeHHEM YKA3aHHOTO B 3arOJIOBKE COCAMHEHHs 25 B BHJAE Mpo3padHOro Gecrsernoro macma (6,01 r, 48%), 'H
SMP (400 MI'n, CDCl;): 8, u/min 4,30 (xB, J=7,1 ', 2H), 3,98-3,83 (M, 2H), 2,59 (¢, 1H), 1,58 (c, 3H), 1,34

(1, J=7,1 T'n, 3H).
EtO.C CN PtO,*H,0, EtOH Eto\zy/
HO\)& HCl B 1,4-anokcaHe HO NH, + HCl

25 26

Cramus 2. ['uppoxiopust 3Tu 3-aMUHO-2-(THIPOKCHMETHN )-2-MeTHITPOoTIaHoaTa (coeiMHeHne 26).

Cwmech oxcuaa tratuabi(IV) (0,14 1, 0,64 MMOIB), STHI 2-IMAHO-3-THIPOKCH-2-METHIIPONaHOATa
25 (1,00 T, 6,36 mmoup) u HCI (4M B 1,4-nuokcane, 3,18 M, 12,73 MMoib) B pacTBopuTee dTanoie (12 mu)
TIEPEMEIMBAIOT B aTMocdepe Boaopoaa mpu 5 6ap B Teuenue 18 4. Karanmmzatop ymansior ¢uiabTpanuei, u
(bUIbTpaT BEIMAPUBAIOT J0ocyXxa. OCTaTOK pacTBOPSIOT B arnleToHuTpriie (10 M) ¥ BRIMAPUBAIOT JOCYXa C MOTY-
YCHHEM YKa3aHHOTO B 3arOJIOBKE COCTUHEHUS 26 B Buie OeciBeTHOM kamenwn (1,38 T, Kommd. BBIXOJ), 'H IMP
(400 MTI'r, AMCO-dg) 6 8,11 (c, 3H), 5,31 (c, 1H), 4,13-4,07 (M, 2H), 3,64-3,44 (M, 2H), 3,09-2,91 (M, 2H), 1,21
(1, J=7,1 T'y, 3H), 1,13 (c, 3H).
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Br F EtO,C, H
s . Hol X _Nn, TRAEOH g N N\gﬁroa
= .
N”NO, HCI | d
N7 NG,
11 26 27

Cramust 3. Otun 3-((5-0poM-2-HUTPOIMPHINH-3 -1 )aMHHO )-2~(THAPOKCUMETHIT )-2-METHIINPOIaHoaT (co-
enuHeHue 27).

CMech  THAPOXJIOpUAA OTWI  3-aMUHO-2-(THAPOKCUMETHN)-2-MeTHnponanoata 26 (322 wr,
1,63 mmonb), TpmaTHinamuHa (757 wkn, 5,43 mmonbs) m 5-Opom-3-drop-2-nurponupuauHa 11 (300 wr,
1,36 mmonb) B pactBopuTelne 3taHoie (20 M) HArpeBarT U MEPEMEIIUBAIOT MPU KUIICHUU ¢ OOpaTHBIM XOJIO-
JUIBHUKOM B TeueHHe | 4. PeaklilnoHHYI0 cMech BBIMApUBAIOT A0cyXxa. HeounieHHbI NpoIyKT O4YMIIAIOT XPo-
Matorpaduerr Ha nByokucu kpemHus (0-100% EtOAc/m3orexcaH) ¢ MOIy4eHHEM YKa3aHHOTO B 3ar0JOBKE CO-
eqmmennst 27 B BUe KenToil kamenn (485 mr, 94%). R, 1,17 mun (crioco6 2b) m/z 362/364 [M+H]" (OP"), 'H
SAMP (AMCO-dg): 6, u/man 8,24 (1, J=6,0 I'n, 1H), 8,05 (1, J=1,9 I'u, 1H), 7,87 (n, J=1,9 'y, 1H), 5,19 (1, J=5,2
I'm, 1H), 4,08 (xBx, J=7,1 'y, 2,2 I'u, 2H), 3,66-3,60 (M, 3H), 3,54 (ax, J=10,6 I'm, 5,0 I'm, 1H), 1,19-1,16 (™,
3H).

HO HO

H LiOH, H
Br\(\IN OFt o Br\(\IN OH
| ] Tro:H; | 5

27 28

Cramus 4. 3-((5-bpom-2-HUTpOTHPUANH-3-HIT)aMHHO )-2-(THAPOKCUMETHI)-2 -METHIIIIPOIIAHOBAsT KHUCIIOTa
(coemunenwue 28).

Cmech ot 3-((5-OpoM-2-HUTPOTUPHINH-3 -HIT)aMUHO )-2~(THIPOKCHUMETHN )-2-MeTHTpoianoatr 27
(480 wmr, 1,38 MMoJb) M MOHOTHApAT THApOKcuaa autus (49,5 mr, 2,07 MMoie) B cMecu pacTBoputeneid TT'
(20 mu1) m Boza (5 mum) mepemeniuBarot B TeueHue 1 1 mpu KT. Cmeck mompkucisitor 10 pH ~3 mobasieHuem Bo-
Horo pactBopa 1 M HCI, u cmech BBIIapHBaIOT 0cyXa C MOJyYeHHEM YKa3aHHOTO B 3ar0JIOBKE COSAMHEHUS 28
(501 mr, komm4. BBIXO[), KOTOPOE MPUMEHSIOT Ha CIIAYIOMIeH cTaquu 0e3 JampHewmed ounctku. Ry 0,59 mun
(cmmoco6 2b) 332/334 [M-H] (3P").

HO HO
H Fe, NH4CI, H
Bra_ N OH Bra N OH
\ I EtOH, H,0, 80 °C | I
P P
N” T NO, N NH,
28 29

Cramus 5. 3-((2-AMHHO-5-0poMTIUpUINH-3 -MIT)aMUHO )-2 ~(THIPOKCUMETHI )-2-METHIITPOTIAHOBAsT KHUCIIOTa
(coemunenwue 29).

Cmech 3-((5-OpoM-2-HUTPOTIMPUIANH-3 -1 )aMHHO )-2-(THAPOKCUMETHIT)-2-METHIITTPOTIAHOBOH KHUCIOTHI 28
(460 wmr, 1,38 wmMmoisp), mopomka xemeza (615 wmr, 11,01 mmoms) m xmopuma ammonms (147 wr,
2,75 MMOITB) B cMecH pactBopuTenei atanou (30 M) u Boja (8 Mi1) HarpeBaroT ¥ MEPEeMENINBAIOT MPU KATICHUH
¢ 0OpaTHBIM XOJOIWIBHUKOM B TeueHHue 1 4. PeakimonHyto cMmech GuinbTpyroT uepes cioit Celite®, n punmbpTpar
BBINIAPUBAIOT Jocyxa. OCTaTOK pacTUparoT ¢ JieasHol Boxor (10 Mir), TBepoe BEIIECTBO COOMPAIOT U CyIIaT B
BaKyyMe C IOJyYeHHEM YKa3aHHOT'O B 3arojIOBKe coequHEeHHs 29 B BUue ceporo TBepaoro Bemecta (180 wr,
41% Boixom). R, 0,71 mun (cnoco6 1b) m/z 304/306 [M+H]" (3P"); 302/304 [M-H] (3P"), 'H SIMP (400 MI,
IMCO-dy): 6, w/mmu 7,32 (c, 1H), 7,17 (c, 2H), 6,79 (c, 1H), 5,78 (c, 2H), 4,79 (m, J=59,7 I'u, 2H), 3,54 (xs,
J=10,6 I'y, 2H), 3,25-3,12 (m, 2H), 1,13 (c, 3H).

HO H
Br\@H%OH FATY, QUN3A  Br_ = | N2<,OH
M >,
NN, O g NN
29 30
Cramust 6. 8-bpom-3-(ruapoxcumetuin)-3-meTmi-2,3-nurunpo-1 H-mupumno[2,3-b][1,4]mnazenmn-4(SH)-on
(coemunenwue 30).
K pactBopy 3-((2-amuHO-5-OpOMIHMPHUINH-3-1T)aMHHO)-2-(TUAPOKCUMETHIT )-2-METHITIPONIAaHOBOH KHUCIIO-
T 29 (165 mr, 0,54 mmons) u JJUITDA (284 mxi, 1,63 mmons) B JIM® (5 mu) mobdasnsror TATY (309 wmr,
0,81 MMoIIB), M CMeCh TTepeMeIINBalOT B TeueHUe 1 4. PeakMoHHYI0 cMech BBIIApUBAIOT J0CYXa, M HEOUHIIECH-
HBII TPOIYKT OYMIIAIOT Xpomarorpadueil Ha nByokucn kpemuus (0-100% EtOAc/uzorekcan) ¢ mosiydeHuem
YKa3aHHOTO B 3arojioBke coepnHeHus 30 B Buie pphKeBaTO-KOPUYHEBOTO TBepaoro Bemectsa (31 mr, 20% BbI-
xom). R, 1,33 mun (crioco6 1b) m/z 286/288 [M+H]" (3P, 'H SAMP (400 MI'ty, IMCO-de): 8, u/mmx 9,51 (c,
1H), 7,67 (n, J=2,1 T'u, 1H), 7,25 (1, J=2,1 I'n, 1H), 6,38 (1, J=4,5 I'n, 1H), 4,79 (t, J=5,5 T'u, 1H), 3,60 (az,
J=10,5I'ny, 5,7 ', 1H), 3,44 (an, J=10,6 'y, 5,3 T'm, 1H), 3,20 (ax, J=13,8 I', 3,7 I'u, 1H), 3,07 (ax, J=13,8 I'ny,
5,3 'y, 1H), 1,08 (c, 3H).
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Br H i H
NN Pd-162, NCy-Me, o NNy
H © NBu,Cl, 1,4-aviokcan, 80 °C H ©
30 31

Cragusa 7. (E)-3-(3-(Tmmpoxcumertnin)-3-metmin-4-okco-2,3,4,5-rerparuapo-1 H-mupuno[2,3-b][ 1,4 ] nnaze-
nH-8-111)-N-Metin-N-((3-metunoensopypan-2-mwi)Merwn)akpunamus (coenuaerue 31).

B peaxkunonnyio mnpobupky 3arpyxatorT N-metmin-N-((3-metmnbenzodypaH-2-mm)MeTHia)akpunaMun 9
(61,7 mr, 0,27 mmonb), 8-0poM-3-(rumpokcumerwi)-3-metuia-2,3-muruapo-1H-mupuno[2,3-b][1,4]mna3enun-
4(5H)-om 30 (70 wmr, 0,25 wmmoip), rHApaT xnopupa TteTpadbyTmwiammonus (7,24 wmr, 0,02 MMois),
[P(tBu);]Pd(xpotmm)Cl (Pd-162) (Johnson Matthey) (9,77 mr, 0,02 MMoup). PeakimmoHHyI0 TIpOOHPKY MPOMBEI-
BalOT a30TOM B TeueHHe 5 MuH, no0aBmsioT 1,4-guokcan (10 M) u N-mukmorekcmin-N-MeTHIITUKIOTeKCaHAMAH
(0,11 mu, 0,49 MMOTIB), B peaKIIMOHHYIO CMECh TPOAYBAIOT a30TOM B TeueHHe eiie 5 MuH. CMech HarpeBaroT 10
80°C B Teuenne 30 MuH. PeakImmoHHYIO CMeCh BHITIAPUBAIOT JOCYXa, M HEOUUIICHHBIH MPOIYKT OYHIIAIOT XPO-
Matorpaduert Ha nByokncu kpemuus (0-10% MeOH/AXM) ¢ momydeHreM yKa3aHHOTO B 3ar0JIOBKE COCIMHE-
uus 31 B Buze KenToro TepHoro Bemectsa (71,2 mr, 66% Brixon). R, 1,85 mun (crmoco6 1b) m/z 435 [M+H]"
(3P)", '"H SIMP (400 MTI'n, JIMCO-dg, 363 K): 6, u/maH 8,88 (¢, 1H), 7,95 (1, J=2,0 I'n, 1H), 7,58-7,54 (M, 1H),
7,49-7,36 (m, 3H), 7,32-7,22 (m, 2H), 7,17-7,04 (M, 1H), 5,90 (¢, 1H), 4,84 (c, 2H), 3,67 (1, J=10,5 I'n, 1H), 3,51
(n, J=10,6 I'n, 1H), 3,27 (&, J=13,9 I'y, 1H), 3,15-3,07 (m, 4H), 2,28 (c, 3H), 1,15 (¢, 3H).

Cranus 8. XupansHoe pa3zeneHue coequHeHus 31.

i N
= Nk—/\fj o
|
QO N/ N
H O
31

[epaviemunaaLms

0 . o ;
VIR aNS VNN QNS .
| \ \-OH | | < oH
O = O =
N N N N X
H
32 0 33

XupalbHbI# ciocob pasnenenus: ammapart: Isolera (Biotage). Chiralpak® IA (Daicel Ltd.) creknsHuas Ko-
noHka (20 MKM; 250 MMx25 MM), CKOpOCTh moToKa 40 MII MHH', 3JIOMpYSl CMECBHIO AlETOHHTPHI/ITAHOT
(8/2 00./06.). Y@ onpenenenne npu 254 um. Temneparypa: 30°C. Bpems nporona: 25 mun. O0pasip! 3arpysxa-
1ot nocie guibrpamuu gepe3 0,2 mxMm [ITDD duibTp HemocpenCTBEHHO B KOJOHKY. BrpbicknBaemoe Komnnde-
ctBO: 46,4 Mr 31 B 10 M1 omroeHTa (OKOHUATENNbHAS punmbTpanus depes 0,2 Mkm [ITDD ¢punbtp).

(S,E)-3-(3-(I'mapoxcumeTuin)-3-MeTmin-4-okco-2,3,4,5-terparuapo- 1 H-mupuno[2,3-b][ 1,4 | nnazenun-8-
nn)-N-metun-N-((3-meTmnoen3odypan-2-mwn)Metun)akpuinamun (coeauaenne 32). YucTeie (pakiiu TepBOTO
SHAHTHOMEpa COOMPAIOT W KOHLIEHTPUPYIOT. IlepBhIil 3HAHTHOMED TOIYYalOT B BHJE JKEJITOTO TBEPAOTO BeIle-
ctBa (M=12,95 Mr; xupanbHas guctora: 99,66%). R, 1,53 mun (croco6 1c) m/z 435,5 (M+H)+ (OP"). Crepeo-
XMMHIO TIOJYYCHHOTO YHAHTHOMEPA OTIPEIEIAIOT IPOU3BOIBHO.

(R,E-3-3-(3-(I'mmpokcumernin)-3-metuin-4-okco-2,3,4,5-rerparunapo- 1 H-nmupuno[ 2,3-b][ 1,4 anazennn-8-
wi)-N-metnin-N-((3-meTnnoenzodypan-2-mn)MeTui)akpunamu (coenunenue 33). Yuctele ¢pakumu BTOpOTO
9HAHTHOMEpa COOMPAIOT U KOHLEHTPUPYIOT. [IepBhIil SJHAaHTHOMED MOJYYaIOT B BHUJIE XKEITOTO TBEPIOTO BElle-
ctBa (M=8,97 mr; xupanbpHas ynuctoTa: 98,20%). R' 1,53 mun (cmoco6 1c) m/z 435,5 [M+H]" (3P"). Crepeoxu-
MHIO TOJyYEHHBIX SHAHTHOMEPOM OIIPEEIISIOT IIPOU3BOJIBHO.
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Mpumep 7. Cunres (E)-3-(3-(runpoxcumernn)-3-metmin-4-okco-2,3,4,5-rerparuapo-1H-mupuno[2,3-
b][1,4]mnazemnun-8-wmm)-N-metnn-N-((2-metunden3odypan-3-un)mermin)akpuiamuaa (coequaenne 39) a Taxke
JIBYX SHAHTHOMEPOB (S,E)-3-(3-(runpokcumernin)-3-mMeTnin-4-okco-2,3,4,5-rerparunpo- 1 H-nupumo[2,3-
b][1,4]mazenun-8-mn)-N-metnin-N-((2-metunoenzopypan-3-un)mernn)akpmwiamuaa (coequaenne 40) u (R,E-3-
(3-(runpoxcumeTnin)-3-mMeTnin-4-okco-2,3,4,5-retparunpo- 1 H-mupumo[2,3-b][ 1,4 ] auazenmn-8-mim)-N-meTrir-N-
((2-meTun6en3odypan-3-mn)MeTmn)akpuiamMuaa (coeauaenne 41).

O06mas cxema CUHTE3A.
o] ! H Hel

b fN*/F’h /HN\
/;\L/«“ Grapus 1 [,4“\:/\4\\* Crapua 2 = ,H:J\\* Cragms 3 [f"’\l’f\«)i Crapus 4
S a g b seomd ¢ ] d
H 35 36 27
., j,
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| N~
a-(g J\ | f >\OH
P o
= H By o
= o Bre_a Mo { ! N
I f S % Crapusa 6 G e T s Ry Ty Crapws 6
\“‘//‘“\T/\N/va' + ﬂ )I »<_oH dlalilol < l i I j\ < _OH TARVE 4
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VYcnosus peaxmun: a) ClL,CHOMe, TiCly, JIXM; b) PhCH,NHMe, Na(OAc);BH, I[XS; ¢) Pd/C, H,,
MeOH, Bomgu. HCI; d) Axpunonnxiopua, TOA, TI'®; e) Pd-162, NCy,Me, NBu,Cl, 1,4-auokcan, 80°C; f) xu-

panbHOE pasJesieHue.
o)

m ClLCHOMe, h
d TiCl,, DXM N
d

34 35

Cranus 1. 2-Metunbenszodypan-3-kapbansaerus (coenunenue 35).

K pactBopy muxnop(metokcu)merana (5,1 mi, 56,7 mmons) u 2-mMetunbdenzodypana 34 (5,0 r, 37,8 MMoIIb)
B JIXM (100 M) mepememmBatot pu 0°C gobasisioT mo kamisiM xiopun ojoBa(IV) (1 M B IXM) (60,5 mur,
60,5 mmoinp) B Teuenne 30 muH. [Tocne 3aBepuienus nodasnenus cmech HarpeBatoT 10 KT B teuenue 30 muH,
3aTeM BBUIMBAIOT B JIEASHOW HACHIIICHHBIN pacTBOp ruapokapbonara Hatpus (500 mir). CMech 3KCTparupymoT B
JAXM (2x100 mur) 1 opraHMYecKHe BELIECTBAa OTICISIIOT M cymar. DuibTpanust ¥ BhIMApUBaHUE JAIOT HEOYH-
MIEHHBIA MPOAYKT, KOTOPBIM OYHIAIOT XpoMaTorpadueir Ha nyokncu kpemuus (0-50% EtOAc/m3orekcan) c
TOJIy4eHHEM YKA3aHHOTO B 3ar0JIOBKE COSAMHEHHs 35 B BHIE KEITOro TBepaoro semectra (5,30 T, 86%), 'H
SMP (400 MTI'u, CDCls): 8, u/mmn 10,16 (c, 1H), 8,06-8,01 (m, 1H), 7,41-7,35 (M, 1H), 7,34-7,23 (m, 2H), 2,70
(c, 3H).

/
0
™ N\/Ph
A PhCH,NHMe 2
e Na(OAc);BH, IX3 o
35 36

Cranus 2. N-bensun-N-metun-1-(2-metunbenzodypan-3-mr)MeTaHaMuH (coequnenune 36).

K pactBopy 2-merunbenzodypan-3-kapbampaeruma 35 (1,00 1, 6,24 wmmoms) u  N-metwn-1-
dbernmmeranamut (0,98 mi, 7,49 mmonp) B JIXD (20 M) mobaBisioT TpuaneTokcubopruapua Harpus (1,99 r,
9,37 MMOJIB), M CMECh TIEPEMENINBAIOT B TeUeHHE 72 4. PeaklMOHHYI0 CMeCh MPOMBIBAIOT HACHIIIICHHBIM pac-
TBOpoM OmkapOoHaTa HaTpus (20 mMiT) U cymiat Haj cyiabhaToM HaTpusl. PUIbTpaIUs U BhITIApUBaHUE JAOT yKa-
3aHHOE B 3aroJIOBKe coenuHeHne 36 B Buae OnemHo-xentoro Macna (1,60 r, 94% BBIX0x), KOTOPOE IPUMEHSIOT
6e3 nanpHeimei ounctkn. 'H SIMP (400 MTI'i, IMCO-dy): 6, w/mmn 7,63-7,58 (M, 1H), 7,48-7,43 (M, 1H), 7,33
(m, J=4,8 T'm, 4H), 7,28-7,20 (M, 3H), 3, 56 (c, 2H), 3,52 (c, 2H), 2,42 (c, 3H), 2,08 (c, 3H).

H

\/Ph N\
Pd/C, H
— 2 . N HCI
MeOH, mopH. HCI g
36 37

Cramus 3. l'uppoxmopun N-metnn-1-(2-metunoen3odypan-3-mn)meTanaMunaa (coequHerue 37).

Cwmech N-Oem3min-N-metwi-1-(2-meTmioen3odypan-3-mi)meranamuna 36 (1,60 r, 6,03 mmons) u Pd-C 87
1 5% na yrne (0,64 1, 6,03 Mmons) B Metanose (20 mi) moakucisiotr 1o pH 1 1 M X1oprucToBO1OpOIHON KH-
cJIol, TUIpUpyIOT nipu 5 6ap n nepemernuBatoT pu KT B Tewenue 18 u. Karanuzarop ymansior puinsTpanuei, u
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q)HHLTpaT BBITIAPUBAIOT JOCYyXa € MOJTYUCHUCM YKAa3aHHOT'O B 3ar0JIOBKE COCAMHCHU A 37 B BUJIC 6CJ'IOFO TBEPAOTO
Bemectsa (737 Mr, 56%), 'H SIMP (400 MI'u, IMCO-dy): 8, w/mmu 9,24 (c, 2H), 7,89-7,80 (m, 1H), 7,59-7,49
(M, 1H), 7,34-7,23 (m, 2H), 4,24 (c, 2H), 2,57 (c, 3H), 2,55 (c, 3H).

J
* HCI O}J

H
N\ N\
(I\Q Xnopua akpunouna @\/\Q
o T3A, TI® g

37 38

Cramus 4. N-Metun-N-((2-meTmioen3odypas-3-mwi)MeTun)akpriaMu/l (coeauaenne 38).

K cycnensuun runpoxmopuna N-metui-1-(2-metrnoen3odypan-3-min)meranamunaa 37 (300 mr, 1,42 MMoItb)
n tpmwtwiamuaa (600 Mki, 4,25 mmons) B cyxom TI'® (10 mm) mobGasnsror akpwmowmnxiopun (154 wr,
1,70 mmomb) o karisim ripu KT B Teuenue 15 muH. CMech MepeMennBaroT B TeUeHHe | 9 ¥ 3aTeM BBUIMBAIOT B
Boay (30 mur). OpraHUYECKUi PacTBOPUTEIh YIAJISIOT POTOPHBIM BBIMIAPHBAHUEM C MOJYYCHHUEM TBEPAOTO Be-
niectBa. TBepaoe BEMIECTBO COOMPAIOT QIUIBTPAIMCH, MPOMBIBAIOT BOO# (10 MIT) U cymaT ¢ MOTy4eHHUEM yKa-
3aHHOTO B 3arojioBke coeauaeHus 38 (316 mr, 95%) B Buae OecuBeTHOTO TBEpAOTO BemecTBa. R, 1,94 muH (crmo-
co6 1b) m/z 230 [M+H]" (3P").

O?’//
H o)
"\ Br " Pd-162, NCy,Me # N
) * U 1</0H M E cr N ® 2(,@-1
o NT N NBu,Cl, 1,4-avokcar, 80 °C o N SN
H © N Y%
38 30 39

Cramqus 5. (E)-3-(3-(I'mmpokcumeTni)-3-mMeTnin-4-okco-2,3,4,5-rerparunpo- 1 H-nupumo[2,3-
b][1,4]mrazenn-8-mn)-N-MmeTrin-N-((2-metunoen3opypan-3-uin)MeTii )akpriaMus (coenraeHue 39).

B peaknmonnyio mnpobupky 3arpyxator N-metmin-N-((2-metmnden3odypaH-3-mwi)MeTrn)akpuiamMun 38
(72,0 mr, 0,32 mmonb), 8-OpoM-3-(rumpokcumerwi)-3-metuia-2,3-muruapo-1H-mupuno[2,3-b][1,4]mna3enun-
4(5H)-or 30 (90,0 wmr, 0,32 wmmoms), ruapar xjopupa Terpadyrwiammonus (9,3 wmr, 0,031 wmmonb),
[P(tBu);]Pd(xpotun)Cl (Pd-162) (12,6 mr, 0,03 MMomnb). PeakimonHyto mpoOUpKy NPOMBIBAIOT a30TOM B Tede-
Hue 5 wmuH. [loGaBmsaror 1,4-muokcan (10 mur) m N-numkmorexcwi-N-merwnnuknorekcanamud (0,14 wmu,
0,63 MMOJIb), U pEaKIIMOHHYIO CMECh MPOIYBAIOT a30TOM B TeueHue eme 5 MuH. CMech HarpesatoT a0 80°C B
teuerne 30 MuH. PeakiimoHHYyI0 cMech BBIIAPHBAIOT AOCYXa M HEOUMIIEHHBIH MPOAYKT OYHMIIAIOT XpOMaTorpa-
¢wueit Ha aByokucu kpemHHUA (0-10% MeOH/IXM) ¢ momydeHneM yKa3aHHOTO B 3arojIoOBKe coenuHeHus 39 B
BHJIC XKEIITOTO TBEpIOro Bemectsa (94,3 Mr, 68% Bbixox). R, 1,21 mun (croco6 2a) m/z 435 [M+H]" (3P"), 'H
SMP (400 MI'n, IMCO-dg, 363 K): 8, u/mun 8,88 (c, 1H), 7,95 (&, J=2,0 I'n, 1H), 7,58-7,36 (m, 4H), 7,28-7,04
(M, 3H), 5,88 (T, J=4,7 T'n, 1H), 4,77 (c, 2H), 4,45 (T, J=5,5 T'n, 1H), 3,67 (mx, J=10,6 I', 5,7 I'u, 1H), 3,54-3,48
(M, 1H), 3,26 (an, J=13,9 I'n, 3,9 I'n, 1H), 3,11 (am, J=13,9 I'y, 5,3 I'y, 1H), 3,01 (e, 3H), 1,14 (¢, 3H). IIpn-
MedJaHHUe: MeTIIbHAS TPy Ha OeH30(ypaHe Mo/ IIMKOM PaCTBOPUTEIIS.

Cramus 6. XupanbHoe pa3felieHue CoequHeHus 39.
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O N/ o] N/
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40 Hoo 41

XupallbHbIH crioco0 pasnenenus: ammapart: Isolera (Biotage). Chiralpak® IA (Daicel Ltd.) creknsHHas Ko-
noHka (20 MKM; 250 MMx25 MM), CKOpOCTh MoTOKa 40 MII MHH', 3JIOMpYSl CMECBHIO AlETOHHTPHI/ITAHOT
(8/2 00./06.). Y®-onpenenenue npu 254 uM. Temneparypa: 30°C. Bpemst nporona: 25 muH. OOpasis! 3arpysxa-
1ot nocite guibrpanun gepe3 0,2 MM [ITOD duieTp HemocpeCTBEHHO B KOJOHKY. BrpbicknBaeMoe Konnde-
ctBO: 56,1 Mr 39 B 10 M amoeHTa (okoHuaTenbHas uisTparms uepes 0,2 mxm [ITOD duibtp).
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(S,E)-3-(3-(T'mnpoxcumermin)-3-metmi-4-okco-2,3,4,5-rerparuapo-1 H-nupuno[ 2,3-b][ 1,4 nrazenus-8-
wi)-N-metnin-N-((2-metnnoenzodypan-3-mn)Merin)akpuiaamun (coequnenue 40).

UYucTele (pakuy MepBOTO IJHAHTHOMEPA COOMPAIOT M KOHLIEHTPUPYIOT. [1epBEIil HAHTHOMED MOTYYaloOT B
BUZI€ JKEITOro TBepaoro BemiectBa (M=21,11 mr; xupampHas unctoTa: 98,82%). Ry 1,50 mun (cTanmapT) m/z
435,5 [M+H]" (3P"). CTepeoXnMmio MoTydeHHOr0 SHAHTHOMEPA ONPEAETISIOT HPOM3BOJIBHO.

(R,E-3-(3-(TumpokcumeTtwn)-3-meTri-4-okco-2,3,4,5-rerparuapo- 1 H-mupuno[ 2,3-b][ 1,4 mnazenuH-8-wm)-
N-metnn-N-((2-metunoerzodypan-3-mwin)MeTn)akpuaaMmuy (coeauaenue 41).

UYucTsle (pakuy BTOPOTO SHAHTHOMEPA COOMPAIOT W KOHICHTPHPYIOT. [1epBhIif SHAaHTHOMED MOTYYAIOT B
BUJIC JKEJITOTO TBEpJOro BemiectBa (M=18,22 mr; xupanpHas uuctota: 99,49%). R, 1,50 mun (cTaHmapT) m/z
435,5 [M+H]" (3P"). CTepeoXuMuio moIy4eHHOr0 SHAHTHOMEPA OIPEIEISIOT IPOM3BOILHO.

ITpumep 8. Cunres (R,E-3-(3-T'unpoxcun-3-metnin-4-okco-2,3,4,5-rerparnapo- 1 H-nupuno[ 2,3-
d][1,4]mnazenun-8-mi)-N-metun-N-((3-metunodenzopypan-2-mn)mermin)akpuwiamuaa (coeaunenne 49) n (S,E)-
3-(3-ruapoxkcu-3-mMeTi-4-okco-2,3,4,5-rerparuapo- 1 H-mupuno[ 2,3-d][ 1,4 ] quazenun-8-mim)-N-metmn-N-((3-
MeTmioen3odypan-2-mwn)MeTni)akpruiamuia (coenuaenue 50).

OO6mas cxema CUHTE3A.

H H HO H O Br- H\H%(OH c 4
Cragwn 1 Cragunn 2 x> Tapua
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Br- N Cranna 5 Br N 9 = N 7 ™ R
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[N e N™ N Cragua 6 N H ol
H O H © N
PaliemMu4eckan cMech n3omep 1:R=Me R'=0OH 47 usomep 1: R=Me R'=0OH 49
. WioMep 2:p = OH, R'= Me 48 n3oMep 2: R=0OH, R' = Me 50
YcnoBust peakiuu: a) 5-6pom-3-¢rop-2-aurpormupuanH 11, K,COs, kuneHne ¢ 0OpaTHBIM XOJIOTMIEHU-
koMm; b) Fe, AcOH, 90°C; ¢) LiOH, TT®:H,0, KT; d) ATV, ocaoBanue Xiouura, JJM®, KT; ¢) Chiralpack 1A,
EtOH/rentan/CHCI3; f) Pd-162, NBuyCl, Cy,NMe, 80°C.

HO
HO, Br F H
HZN\XWOMQ . @ KoCO3, TT®, A Bra 7 | N OMe
Y

<HCI O N NO2 N NO5

42 1 43

Cramus 1. Metun 3-((5-6poM-2-HATPOIUPHUANH-3 -1 )aMHHO )-2-THAPOKCH-2-METHIIIIPOIIAH0AT (COeTUHE-
Hue 43).

K nepememnmBaemomy pactBopy 5-6pom-3-¢rop-2-uutponupuauna 11 (0,33 r, 1,47 mmoins) B TT'® (5 mi)
JO0ABIISIIOT THUIPOXJIOPHIT METHI 3-aMHHO-2-THIPOKCH-2-MeTHimponanoara 42 (enamuH) (0,25 1, 1,47 MMob),
3areM kapOonat kanus (0,41 1, 2,95 MMoins). PeakiionHyr0 cMech IepeMEelInBaOT MPU KUIICHUH ¢ 00paTHBIM
XOJOAUIBHUKOM B TeueHHe 2 4. PeakllMOHHYI0 CMeCh OXJIaXKJaroT A0 KOMHATHOM TeMmeparypsl. PacTBopurens

VAAJSIOT B BAKyyMe C TOJYYCHHEM YKa3aHHOTO B 3arojioBKe coenuHeHus 43 B Bume xkentoro macna (0,48 T,
94% Boixon). R, 1,03 mun (croco6 2a) m/z 334/336 [M+H]" (DP").

i HO iy HO,
BFTIN\)%OME Fe, AcOH, EtOH BrTIN\)%OMe
SN no,  © S ©

N7 NH,

43 44

Cranus 2. 3-((2-AMUHO-5-0pOMIMPHINH-3-1T)aMHHO )-2-THAPOKCH-2-METHIINponaHoaT (coenuneHue 44).

K nepememmBaemomy pactBopy MeTmin  3-((5-OpoM-2-HUTPOIHPHIUH-3-HIT)aMHHO )-2-THIPOKCH-2-
metmmpornanoat 43 (0,48 r, 1,44 mmons) B EtOH (6 mit) no6aBisitot yrkeycHyto kucioty (1,64 mit, 28,7 MMOIb),
3ateM mopomok xene3za (0,80 r, 14,4 mmons). Peaknmonnyio cMmech nepememmuBaioT mpu 90°C B teuenue 30
MUH. PeaknmoHHy0 cCMeCh OXJIAXAAIOT 1O KOMHATHON TeMIlepaTtypsl U HelTpanu3yroT A0 pH 8 ¢ TBepapim Na-
HCOs;. ITonmydennyto peakuonnyio cMech pazbdasistor H,O (10 mur) u EtOAc (10 mm). Bogayro da3y otaenstor
u skcrparupytor EtOAc (2x10 mir). O0benunenHble opranndeckue ¢assl npomeiBatoT H,O (10 M), npomycka-
10T uepe3 ruapooOHy0 GPUTTY, U KOHLEHTPUPYIOT B BaKyyME C IOJIYy4E€HHEM yKa3aHHOTO B 3ar0OJIOBKE COE/IH-
nenus 44 (0,43 T, 50%). R, 0,58 mun (crioco6 2a) m/z 304/306 [M+H]™ (OP").
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Cranmus 3. 3-((2-AMUHO-5-OpOMIHMPHINH-3-H)aMHHO )-2-THAPOKCH-2-METHIIITPOIIAHOBAsT KUCJIOTa (COeIu-
HeHue 45).

K nepememmBaemomy pactBopy Metmin  3-((2-aMHHO-5-OpOMITMPHINH-3-HI1)aMHHO)-2-THIPOKCH-2-
meTmanponanoata 44 (0,35 r, 1,15 mmomns) B TI'® (1,5 mur) mobdasnsror pacteop LiOH (0,14 r, 5,8 Mmonb) B
H,0 (1,5 mu). PeaknpoHHy10 cMech TIepeMEIIMBAIOT P KOMHATHOM TeMIlepaType B TedeHre Houu. PacTBopu-
TEJNb BHITAPHBAIOT JIOCYXa C TMOJIYYeHHEM YKa3aHHOTO B 3ar0JIOBKE COeIMHEHHS 45 B BHIE OECIIBETHOTO TBEP/IO-
ro BemectBa (320 mr, 34% BBIXON), KOTopoe HpI/IMCH}IIOT Ha CIeAyIomen craanu 0e3 mampHeimeil ouncTku. Ry
0,73 muH (croco6 2a) m/z 290/292 [M+H]" (3P").

\@H% _TATY, [MI9A U k

45 46

Cramus 4. 8-bpoMm-3-ruapokcu-3-metui-1,2,3,5-rerparunpo-4H-mupumo[2,3-b][ 1,4 anazenun-4-o1 (co-
eauHeHue 46).

K IIEpEMELINBAEMOMY pactBopy 3-((2-aMuHO-5-0pOMITUPUAMH-3 -1IT)aMHHO )-2 -THUAPOKCH-2 -
MeTHIponanoBoit kuciotel 45 (0,32 1, 1,1 mmons) B JIM® (4 M) nobasisiror JUITDA (0,58 M, 3,3 MModb),
3atem [ATY (0,63 1, 1,65 MMoib). PeakumoHHyto cMech IIepeMeIIBaloT TP KOMHATHOH TeMIeparype B Tede-
aue 1 4. JloGasmstot Boxy (4 mun). Bogayto dasy otaenstor u skcrparupytorT EtOAc (2x5 mir). O0bemuHeHHBIE
opranmueckne ¢asbsl mpombiBatoT H,O (3x5 M), mpomyckaroT depe3 TuapodoOHyI0 PpUTTY, U KOHIICHTPUPYIOT
B BaKyyMe C TOJIyYCHUEM YKa3aHHOTO B 3ar0JIOBKE COCTUHCHUS 46 B BUJIe OCCIBETHOTO TBEPOTO BemiecTra (41
mr, 14% Beixox). R, 0,83 mun (cmoco6 2a) m/z 272/274 [M+H]" (9P"), 'H SIMP (400 MI'm, IMCO-dg): 8,
uy/miH 9,92 (¢, 1H), 7,65 (1, J=2,1 T'u, 1H), 7,24 (x, J=2,1 T'u, 1H), 6,50 (1, J=4,6 I'u, 1H), 5,34 (c, 1H), 3,28-
3,05 (M, 2H), 1,22 (c, 3H). Craaus 5. XupansHoe pa3zelicHue pamemMata 46.
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Jepatiemusayun
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DHaHTHOMEPHI PA3IEIAIOT XupanbHoi npen. BOXX ¢ npumenenuem crocoba 3a. XupaabHOCTh Ompee-
JISIFOT TIPOU3BOJIBHO.

(R)-8-bpoMm-3-ruapokcu-3-metmi-1,2,3,5-rerparunpo-4H-mupumno[2,3-b][ 1,4 nrnazennn-4-0oH (coequHEHNE
47). TlepBslii 3MIOMpOBaHHbI M30Mep: R, 6,4 MuH (cnoco6 4a); R, 0,83 mun (croco6 2a) m/z 272/274 [M+H]"
(OP)).

(S)-8-bpom-3-runpokcu-3-metun-1,2,3,5-rerparunpo-4H-mupumno[2,3-b][ 1,4 inazennu-4-oH (coequHeHNE
48). Bropoii smoupoBaHHkIi m3omep: R, 11,7 Mun (croco6 4a); R, 0,83 mun (cocob 2a) m/z 272/274 [M+H]"
(OP").

H
N
z OH o | 2 OH
N N Pd-162, MeNCy-, N" N
Bu,NCI, 1,4-guokcan

47 438
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Cramus 6a. (R,E-3-(3-I'mnpokcu-3-merun-4-okco-2,3,4,5-rerparunpo- 1 H-nmupuno[2,3-b][ 1,4]nrazenun-8-
wi)-N-metnin-N-((3-meTnnoeH3opypaH-2-mi)MeTH )akpuiaMu (coeaunenue 49).

B peaknmonnyto mnpoOupky 3arpyxaroT N-meTwi-N-((3-metunden3odypan-2-ui)MeTn)akpuiaMun 9
(22 wr, 0,1 mmoms), (R)-8-6pom-3-ruapokcu-3-meTmi-2,3-nurunpo-1H-mupumo[2,3-b][1,4]mmazenun-4(SH)-on
47 (27 mr, 0,1 mMmoup), TuapaT xyopuna terpadyrmiaMmmonus (3 mr, 0,01 mmons), [P(tBu);]Pd(kpotrm)Cl (Pd-
162) (4 mr, 0,01 mMoup). [IpoOupky 3aTeM NMPOMBIBAIOT a30TOM B TedeHuWe 5 MuH. J[00aBnsoT 1,4-nuokcaH
(2 mi) 1 N-imxororekcmt-N-MeTriukiIorekcanaMut (42 Mk, 0,20 MMOJIb), ¥ PEaKIIMOHHYIO CMECh ITPOTyBAIOT
a3oToM B TeueHue eme 5 MuH. CMmech HarpeBatoT 70 80°C B TedeHHe 3 9 M OXJIAXKAAIOT 10 KOMHATHOH TeMIepa-
Typbl. PacTBopuTens BeImapuBaioT pocyxa. HeounmeHHbIH TPOAYKT OYMINAIOT XpoMaTorpadueil Ha JBYOKHCH
kpemHuus (0-10% MeOH/AXM) ¢ nomydeHneM yka3aHHOTO B 3arojIOBKe coeuHeHus 49 B BHIE JKEJITOTO TBEp-
noro Bemectsa (20 mr, 48%). R, 19 Mun (croco6 4a). R, 1,23 mun (coco6 2a) m/z 421 [M+H]" (9P, 'H SIMP
(400 MI'y, AMCO-dy): 8, u/mnH 9,37 (c, 1H), 7,95 (m, J=1,9 I'u, 1H), 7,60-7,53 (M, 1H), 7,49-7,45 (m, 1H), 7,42
(n, J=15,4 I'u, 1H), 7,36 (1, J=2,0 T'n, 1H), 7,30-7,24 (m, 2H), 7,18-7,07 (M, 1H), 6,06 (c, 1H), 4,92 (c, 1H), 4,84
(c, 2H), 3,20 (m, J=6,7 I'n, 4,7 I'n, 2H), 3,10 (c, 3H), 2,28 (¢, 3H), 1,29 (c, 3H).

ol
NN
N Cg"f ' i g
N7 NN Pd-162, MeNCys,, © Nig N
48 50

BusNCI, 1,4-anokcaH

Cramus 6b. (S,E)-3-(3-T'uapokcu-3-metmin-4-oxco-2,3,4,5-rerparuapo- 1 H-mupuno[2,3-b][ 1,4 | nnazennH-8-
nin)-N-metuin-N-((3-metmnbden3ohypan-2-uin)Metni)akpuiaamu (coequaenue 50).

B peaknmonnyto mpoOupky 3arpyxaroT N-mMeTwi-N-((3-metunden3odypan-2-ui)MeTmn)akpuiaMun 9
(23 wmr, 0,1 mmon), (S)-8-6pom-3-ruapokcu-3-meTmi-2,3-nurunpo-1 H-mupumo[2,3-b][1,4]mumazenun-4(SH)-on
48 (27 mr, 0,1 mMmoup), TuapaT xyopuna terpadyrmiaMmmonus (3 mr, 0,01 mmons), [P(tBu);]Pd(kpotrm)Cl (Pd-
162) (4 mr, 0,01 mmons). [IpoOupKy 3aTeM HMpOMBIBAaIOT a30TOM B TedeHue 5 MuH. JoGaBinstor 1,4-mmokcan
(2 1) 1 N-nmknorekcui-N-MeTHIIHKIOTeKcaHaMuH (43 Mk, 0,20 MMOJIB), ¥ pEaKIIMOHHYIO CMECh MPOIYBAIOT
a30ToM B TedeHue eme 5 MuH. CMmech HarpeBaroT 1o 80°C B TedeHue 3 4 ¥ OXJIaXAAIOT A0 KOMHATHON TeMIepa-
Typbl. PacTBopuTens BeIMapuBaloT pocyxa. HeounmeHHBIH TPOAYKT OYMINAIOT XpoMaTorpadueil Ha JBYOKHCH
kpemHus (0-10% MeOH/AXM) ¢ nomydeHneM yka3aHHOTO B 3arojioBke coeauHeHust 50 B BHIE JKEJITOTO TBEp-
noro Bemecta (34 mr, 80% Beixox). R, 33 Mun (cnoco6 4a). R, 1,23 mun (cmoco6 2a) m/z 421 [M+H]" (3P),
'"H SIMP (400 MTI'u, IMCO-dg): 8, u/mmn 9,37 (¢, 1H), 7,95 (1, J=1,9 T'u, 1H), 7,60-7,53 (m, 1H), 7,49-7,45 (m,
1H), 7,42 (1, J=15,4 T'n, 1H), 7,36 (7, J=2,0 I'u, 1H), 7,30-7,24 (M, 2H), 7,18-7,07 (M, 1H), 6,06 (c, 1H), 4,92 (c,
1H), 4,84 (c, 2H), 3,20 (ax, J=6,7, 4,7 T'u, 2H), 3,10 (c, 3H), 2,28 (c, 3H), 1,29 (c, 3H).

[Tpumep 9. CuHre3 8-((E)-3-okco-3-((3aS,6aR)-5-(4-(mupumuana-2-ninokcn)pennn)-3,3a,4,6a-
TerparuaporukioneHTI| ¢ jmuppon-2(1H)-mm)npon-1-en-1-un)-1,2,3,5-rerparunpo-4H-mupumno[2,3-b][ 1,4 mma-
3enuH-4-0H (coeauHeHue 60).

O06mas cxema CUHTE3A.
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Ycenmoeust peakuuu: a) Csp;CO;, NMP, 80°C, 2 u; b) buc(nmmuakonato)nudopon 54, Pd(dppf)Cl,, AcOK,
1,4-mnokcan; ¢) LHMDS, pearenr Komunca, TT'®, -78°C mo KT; d) Na,CO,;, Pd(PPh;),, H,O, 1,4-nmuokcaH,
90°C; e) TOK, IXM; f) AUTIDA, TATY, M.
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Cranus 1. 2-(4-bpomdenoken)mupumMuanH (coeanHenue 53).

Cwmech 2-xnoprupumuanta 51 (Alfa Aesar) (2 r, 17 mmons), 4-6pomdenona 52 (Sigma-Aldrich) (3,6 T, 21
mmoib) U Cs,CO; (17 1, 52 mmons) B N-metuin-2-nimppomuaone (50 mi) Harpesarot npu 80°C B TeueHue 2 4.
PeakmoHHyI0 CMECh OXJTAKIAIOT 10 KOMHATHOW TEMIIEPATyphl, H BRUTHBAIOT B Boay (200 mur). CMech dKCTparu-
pytot EtOAc (2x100 muir). OpraHudeckre BElecTBa OOBESIUHSIOT U MPOMBIBAIOT HACHIIIICHHEIM PACTBOPOM COITU
(2x100 M), mpormycKaloT yepe3 ruapoGoOHyto GpUTTY M KOHLEHTPUPYIOT B BakyyMe. HeodnIneHHbIH mpoayKT
ounmaroT xpomatorpadmueit (0-50% EtOAc/u3orexcan) ¢ MOIydIeHNEM YKa3aHHOTO B 3ar0JOBKE COCTUHEHHUSA 53
B BrJe OECIIBETHOTO KPUCTAJUIMIECKOTO TBepHoro BemecTra (3,95 r, 90% Beixon). R 1,86 muH (cocob 1a) m/z
251/253 [M+H]" (3P"), 'H SIMP (400 MI't, CDCls): 8, u/mnn 8,59 (1, J=4,7 ', 2H), 7,59-7,53 (m, 2H), 7,15-
7,10 (M, 2H), 7,08 (1, J=4,8 T'm, 1H).

B— B:

. i 0

\Nk Pd(dppfiCl,, AcOK, (\/]\ /©/on
ppT)Lla, AC

1,4-anoKkcaH
53 55

Cranmus 2. 2-(4-(4,4,5,5-Terpamernn-1,3,2-nuokcaboponan-2-un)penokcn)mupumuant. Cragus 2 (coenu-
HeHue 55).

CwMmecs 2-(4-opompenokcn)mupumunnaa 53 (0,5 r, 2,0 mmons), 4,4,4',4',5,5,5',5'-oktamernn-2,2'-6u(1,3,2-
muokcaboponana) 54 (Fluorochem) (0,7 T, 2,8 Mmmornb), anierata kamms (0,6 r, 6,0 mmoins) u PACly(dppf) (0,07 T,
0,1 mmons) B 1,4-nuokcane (20 mi) nepemennBarotT npu 85°C B TeueHue 16 4. PeakinoHHYI0 cMech OXJIaXKaa-
I0T 10 KOMHAaTHOW Temmeparypsl, GuibTpyloT uepe3 Celite®, M KOHIEHTPUPYIOT B Bakyyme. HeouwnrieHHbIH
ocrarok paznenstor Mexay EtOAc (50 mi) u Bonmo#t (50 min). Bomnyto dazy skcrparupytor EtOAc (2x50 mu).
OOBbeMHEHHBIE OpPraHNYEeCKHE CIIOH MPOITYCKAroT Yepe3 (ha30BhIi cenmapaTop M BHIIAPHBAIOT A0CYXa C MOJyde-

HUEM HEOYMINEHHOTO TMPOAYKTa 55 B BHIEC TEMHO-KOPHUYHEBOTO TBepaoro Bemectsa (0,6 T, 2,0 MMOJIb, KOJIHY.
BEIX0M). R, 2,23 MuH (croco6 1a) m/z 299 [M+H]" (3P").

H N'BQC LHMDS, peareHT KomuHca o Hi N
4& Trd, —78 °C AOKT Oxg’_ H
o H Fal
56 57

Cramuss 3. Ilomyuenme  Ttper-Oytun  (3aS,6aS)-5-(((tpudropmernn)cynbdoHmn)oken)-3,3a,4,6a-
terparuapounkionexTalc|nuppoin-2(1H)-kapookcunara (coequnenue 57).

K  nmnepememmBaeMoMy — pacTBOpy — TpeT-OyTHi  5-OKcorekcarmapolmkionenralc|muppos-2(1H)-
kapOokcmiata 56 (Ark Pharm) (3 r, 13,3 mmons) B TT'® (60 M) mennenHo nobasmstot pactBop LHMDS (1M B
TI'®) (17 ma, 17,3 mmons) nipu -78°C. PeakmmoHHy0 cMech nepemMemmuBaroT npu -78°C B Tedenne 30 MuH, 3a-
TeM MEJJICHHO 00aBISIOT pacTBop N-(5-xnopmapuaun-2-un)-1,1,1-tpuadrop-N-((TpudTop-
MeTm)cynbhoHmn)MeTancyabhpoHamuaa (7,3 r, 18,6 mmons) B TT'® (20 mi). Cmech epeMenmunBaioT B TeUCHHE
noroHATensHOTO 1 9 mpu -78°C, HarpeBaroT J0 KOMHATHOW TeMIiepaTyphl U MEPEMEIINBAIOT B TEUCHHE 2 .
PeakunoHHyI0 cMech KOHIEHTPUPYIOT B BakyyMme. HeounnieHHbI ocTaTok ouynmiaroT xpomaTtorpadmueit (0-50%
EtOAc/u3orekcan) c IOJlydeHMEM YKa3aHHOTO B 3arojlOBKE COEIMHEHUS 57 B Buae OJIEIHO-KENTOTO Macia
(4,4 T, 91% BBIxoxn). R, 1,29 Mun (croco6 1a) m/z 302 [M+H-Bu]" (3P"). 'H SIMP (400 MT', CDCL3): 8, a/miu
5,58 (n, J=1,9 I'y, 1H), 3,72 (an, J=11,4 I'n, 8,5 I'n, 1H), 3,53 (mn, J=11,8 I'y, 8,3 I'y, 1H), 3,40 (nar, J=8,6 I'y,
6,0 I'n, 2,7 I'n, 2H), 3,16 (an, J=11,4, 6,5 I'u, 1H), 3,04-2,80 (M, 2H), 2,51-2,33 (M, 1H), 1,46 (c, 9H).

H -Boc
0 H . N
p é‘o N Pd(PPhs)s, Q
N o =
N~ "0 im0 1,4-auokeaH, 90 °C >
FaC N™ O

55 57 58

Cramus 4. tper-byrun (3aS,6aR)-5-(4-(mupumunun-2-nnoken)pennn)-3,3a,4,6a-TeTparuiponrKIONeH-
ta[c|muppoin-2(1H)-kapbokcunar (coemuHenue 58).

K mepememmBaemoii cycnensun (3aS,6aS)-tper-Oytuin 5-(((tpudropmerun)cynsdonmi)oken)-3,3a,6,6a-
terparuapouunkionenTalc|nuppon-2(1H)-kapookcunara 57 (0,28 1, 0,77 mmons), 2-(4-(4,4,5,5-Terpamerni-
1,3,2-muokcaboponan-2-wmn)penokcu)mupumuanaa 55 (0,30 r, 1,00 mmons), Pd(Ph;P), (0,09 r, 0,08 Mmmons) B
1,4-nuoxcane (20 mm) mo6asistotr pactBop Na,COs (0,5 1, 5,0 mmons) B H,O (2,5 mi). Peakinuonnyro cMech
nepememuBaioT pu 85°C B TeueHue 16 4. PeaknmMoHHYIO cMeCh OXJIQXKIAlOT 0 KOMHATHOH TeMIlepaTyphl,
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dunmpTpyroT yepes Celite®, n KOHIIGHTPUPYIOT B BakyyMe. HeounieHHbIN 0CcTaToK pa3dapistoT Bogou (50 mi),
akcTparupyoT EtOAc (2x50 mir). O0beTUHEHHBIE OpPTaHUIECKHE CIIOW MPOITYCKAIOT Yepe3 (a3oBhIi cenaparop
W BBIAPHBAIOT Jocyxa. HeounmeHHsld npoxykt ounmniator xpomarorpagueii (0-100% EtOAc/mzorekcan) c
MOJIyYCHHEM YKa3aHHOTO B 3aroJIOBKe coeinHeHus 58 B Buae mpo3pauHoro OecuserHoro macna (0,18 T, 60%
BeIXO). R, 2,44 MuH (cmoco6 1a) m/z 324 [M+H-'Bu] (3P"). 'H SIMP (400 MI'u, CDCls): &, 4/miu,8,59 (x,
J=4,8 I'n, 2H), 7,50 (1, J=8,7 I', 2H), 7,21-7,15 (m, 2H), 7,06 (T, J=4,8 I'n, 1H), 6,03 (¢, 1H), 3,72 (ax, J=10,7
I'y, 8,4 T'u, 1H), 3,61-3,47 (M, 3H), 3,14-2,93 (M, 3H), 2,62 (1, J=15,5 T'u, 1H), 1,47 (c, 9H).

N,Boc H NH

~ ! TOK, XM ~ Q
LT SECA.

58 59

Cramus 5. (3aS,6aR)-5-(4-(Ilupumunun-2-unokcn)pennn)-1,2,3,3a,4,6a-rekcaruipouKIONeHTa| C | mup-
pou (coenunenue 59).

K mnepemenmBaemomy pactBopy (3aR,6aS)-tper-Oytun 5-(4-(mupumuanH-2-minoken)denun)-3,3a,6,6a-
terparuapormkionental cJmuppon-2(1H)-kapookcmmara 58 (0,18 r, 0,47 mmonp) B JIXM (1 M) moGaBistoT
TOK (1 mi). PeaknimoHHYI0 CMECh MEPEeMENINBalOT PH KOMHATHOM TeMriepaType B TedeHue 2 4. PactBopurens
yaanstoT B BakyyMme. [Tosryaennoe macimo nomeriaroT B MeOH (5 mi) u HanocsaT Ha kooHKy CKX. Komonky
MPOMBIBAIOT METAHOJIOM (5 MJI) M HPOXYKT AmonupyioT 10% MeTaHONBHBIM aMMHAaKoM (5 MII) ¢ MOyYeHHEM
YKa3aHHOTO B 3aroJIoBKe COeIMHEHUs 59 B BUIE OECIBETHOrO KpHCTayutndeckoro tBepaoro emectsa (0,09 T,

69%). R; 0,92 muH (cnoco6 la) m/z 280 [ M+H] (OP)).

o]
H / N
2 CTATY Nk/firz
N™ N
OUMDA, OMD
CLC i Ch Q H

6 0

Cragus 6. 8-((E)-3—OKCO-3-((3aS,6aR)—5-(4—(HI/IpI/IMI/IL[I/IH—2—I/IHOKCI/I)(I)eHI/IJI)S,3a,4,6a—TeI°par1/IL[pouI/IKno-
nenTa[c|muppon-2(1H)-nwn)npon-1-en-1-nn)-1,2,3,5-rerparunpo-4H-nupuno[2,3-b][ 1,4]mmazenun-4-on (coenu-
Henue 60).

K IepeMeInBacMoMy pacTBopy (3aS,6aR)-5-(4-(mupumuauH-2-mnokcu ) perwmn)-1,2,3,3a,4,6a-
rexcaruaponukionentalcmppona 59 (0,09 r, 0,31 mmomns) B JIMD (2 mi) nobasnstor tpudTtoparerar (E)-3-
(4-oxco-2,3,4,5-rerparuapo- 1 H-mupuno[2,3-b][ 1,4] mnazenun-8-min)akpmioBoit kucyioTsl 6 (79 mr, 0,34 MMOJIb)
1 N-otun-N-m3onporumnnponad-2-amud (0,27 mi, 1,54 mmons). Peakinornyio cMech nepememmBaroT npu KT B
tedenne 5 muH 1 podasisioT [ATY (0,14 1, 0,37 MMomb). PeakiinoHHYI0 cMeCh TIepEMEIINBAIOT PU KOMHAT-
HOHM TemmepaType B TeueHue 2 4. Jlobasistor H20 (1 mur), M peakIMOHHYIO cMech 00pabaThIBalOT yIbTpas3By-
koM. TBeproe BemecTBo GuiIbTpytoT U npombiBatloT H,O (2x2 mur). @unbTpaT oTOpackBaroT. Heouunmennoe
TBEPJIOC BEIICCTBO OouHMINarT xpomarorpadueit (0-10% MeOH/IXM) ¢ momydeHreM yKa3aHHOTO B 3arOJIOBKE
coequuaeHus 60 B Bume xenroro tBepaoro emectsa (0,13 r, 79% Beixon). R, 1,65 muH (coco6 1a) m/z 495
[M+H]" (3P"), 'H SIMP (400 MTI't;, IMCO-dy): 8, a/mmu 9,74 (m, J=7,3 Ty, 1H), 8,64 (mn, J=4,8 I'm, 1,5 I'n,
2H), 7,98 (un, J=9,3 I', 1,9 T'u, 1H), 7,58-7,51 (m, 2H), 7,38-7,30 (M, 2H), 7,27 (11, J=4,8 'y, 0,8 I'u, 1H),
7,21-7,14 (m, 2H), 6,87 (nx, J=15,5 'y, 9,4 T'u, 1H), 6,22-6,15 (M, 1H), 6,03 (1, J=14,4 T'u, 1H), 4,06-3,77 (M,
2H), 3,72-3,50 (m, 2H), 3,45-3,39 (M, 2H), 3,24-2,84 (M, 3H), 2,69-2,55 (M, 3H).

Mpumep 10. TIlomyuenume (E)-N-mernn-N-((2-metun6ensodypan-3-mn)mernin)-3-(3'-okco-2,3,3',4',5,6-
rexcarunpo- 1 'H-criupo[nmupan-4,2'-mupuao[ 2,3-b Jnupasun|-7'-wn)akpuiaamua (coequHeHne 64).

O06mas cxema CUHTE3A.

O
O
5 . @ OH
;
| EN Loy NHz Craans 1 B, - NH Cragus 2
- + | >
N” “NO, o a NP NG b
11 61 62

oo B o

63 64

-61 -



046887

Ycenmosus peakiun: a) K,COs3, TT'®; b) NH,Cl, Fe, EtOH/Bona; ¢) Pd(OAc),, Tpu-o-tomundocdan, JU-
II9A B JMD/ALIH.

o™~ ©
g Ho” < Q)LOH
| . K,CO,, Trd
N” NO, . ——— B M
L.
N7 TNO,
1 61 62

Cramus 1. 4-((5-bpom-2-HuTponmpunns-3-mi)aMuHo)rerparuapo-2H-nmupan-4-kap6oHoBast kuciora (co-
equHeHue 62).

5-bpom-3-¢rop-2-aurpormupuaua 11 (800 mr, 3,62 mmonsk, 1,0 3kB.) u 4-amuHOTeTparuapo-2H-nupan-4-
kapOoHoByI0 kucnory 61 (Combi-Blocks) (735 mr, 5,06 mmouns, 1,4 3kB.) pactBopsitor B TI'® (10 M), 3arem
nobasisitotr K,COj3 (1 1). TlonmyueHHyI0 peaknimoHHYR0 cMech HarpeBatoT 10 90°C B TeueHHE HOYH B TEPMETHYHO
3aKphITON TTpobupke. YIXKX aHanu3 mokazas mouTd MojHoe npeBparieane UM ¢ o0pa3oBaHrueM OKHIAEMOTO
npoxykta (R=1,11 mun; DP" = 348,1). PacTBOpHTEIb YAAIAIOT 10 BAKYYMOM, H OCTATOK PACTBOPSIOT B CMECH
Bona/EtOAc. Bognyro ¢a3y nogkucistor Boga. 1| M HCl go pH 1 u maBaxas! skctparupyotr EOAc. O6benu-
HEHHBIC OPTaHWYECKHE CIIOH ITPOMBIBAIOT HACKHIIIEHHBIM PAaCTBOPOM COH, cymaT Hag MgSO,4 1 KOHIIEHTPHPYIOT
nocyxa. [lomydeHHoe xenToe TBepoe BemecTBo pa3dasisiioT EtOAc. O6pa3oBaBmuiicss 0cagok OTHHUILTPOBHI-
BAaIOT C MOJyYCHHUEM MPOAYKTa 62 B BHIE KEITOTO TBEPIOTO BemecTBa ¢ YMCcTOToi 99% (535 mr, 42% BBIXOT).
OunbTpaT KOHIEHTPUPYIOT JIOCYXa C TIOJIyYeHHEM MEHEe YHCTOTO MPOayKTa 62 B BHJE KOPHYHEBOTO TBEPIOTO
BelecTBa ¢ YucToToit 93% (550 mr, 43,8% Beixox). O0e mapTuy MCIOIB3YIOT Ha cieaylomeil craaun 6e3 oun-
ctku. R, 1,09 mun (croco6 1¢) m/z 346,1/348,1 [M+H]" (3P") (3¢ dexT nzorona).

0

@2
NH.CI, Fe H o
OH EtOH/sona Br X N
Br. - NH |
i —
N N o}
H

N NO,
62 63
Cramus 2. 7'-bpom-1',2,3,4',5,6-rexcarunpo-3'H-ciupo[nupan-4,2'-mupuno[2,3-b Jnupasun]-3'-oH (coenn-

HeHue 63).

K mnepememmBaemomy pactBopy 4-((5-OpoM-2-HUTPOMUPHINH-3-MIT)aMUHO))TeTparuapo-2H-nupan-4-
KapOOHOBYIO KUCIOTY 62 (535 mr, 1,5 MmMous, 1,0 2xB.), NH4CI (165 mr, 3,1 mmons, 2,0 3kB.) u xene3o (170 mr,
3,1 mMoub, 2,0 9kB.) cycnenaupytot B cmecu EtOH/Boga (1:1 06./06., 10 mi). [TonydeHHYIO CYCTICH3UIO Harpe-
BatoT 10 80°C B Teuenue 1,5 u. YIIKX ananus nokasan obpasosanue npoaykra (R=1,09 mum; OP' = 300,1) npu
TIOJTHOM TIPEBpAlIeHUH UCXOJAHOTO Marepuaia. Peaknuonnyo cMmech pa3basisitor EtOAc (1 HeOonMbIMM Kou-
yectBoM MeOH), punbtpytot uepe3 0,22 MKM (uIIbTp M IPOMBIBAIOT allETOHUTPHIIOM. PacTBOp KOHIIEHTPHUPY-
10T ocyxa u pasoasisaior AcOEt n npomsiBatoT Bomoid. Opranndeckyto ¢a3y cymar (MgSO,), GuIbTpyIoT 1
KOHIICHTPUPYIOT Aocyxa. OCTaTOK OYMIIAIOT HA CHMKarene ¢ mpuMeHeHueM kaptpumka SNAP Ultra 25 r u
JOXM/MeOH ot 99:1 mo 95:5 006./00. B kauecTBe 3rocHTa. Dpakium, comepKaIiue MPOAYKT, OObEIUHSIOT C
nosydenueM 7'-6pom-1',2,3.4',5,6-rexcarunpo-3'H-ciupo[nupan-4,2'-mupuno[2,3-b Jnupasun]-3'-ona 63 B BHIE
CEepPO-3eIEHOT0 MOPOIIKA ¢ UncTOTOi 99% (220 Mr, 48% Bpixom). YIKX-MC m/z: 300,1 [M+H]" (9P"). 'H
SAMP (400 MTI'u, IMCO-d¢): 8, u/man 10,94 (c, 1H), 7,69 (x, J=2,1 I'n, 1H), 7,33 (x, J=2,0 I'n, 1H), 6,77 (c,
1H), 3,75-3,70 (M, 4H), 2,00-1,90 (m, 2H), 1,46 (1, J=13,6 ', 2H).

H o o) Pd(QAC)»
Br- SN N oS N J\/‘ pr—o TonwndocgaH
| . + | T gunea
N H @]

OM@/auetoHuTpir

63

Cramus 3. (E)-N-Metuin-N-((2-metrnoen3odypan-3-mn)meTi)-3-(3'-0kco- 2,3,3 ,4'.5,6-rekcaruapo-1"H-
criupo[nmpan-4,2'-mupuno[2,3-b|mupasun]-7'-mi)akpuiaMu (coeAnHEeHNE 64).

B BrIcymeHHy0 B meun npoOHMpKy 3arpyxator 7'-0pom-1'2,3.4'5 6-rexcarunpo-3'H-ciimpo[nupan-4,2'-
nupuo[2,3-b]nupasun]-3'-on 63 (50 mr, 0,16 Mmmoins), nobasisror 6e3BoxHbI AM® (0,9 M) U aneToHUTPHIT
(0,1 mm). PeakumoHHYIO cMech JIera3upyloT a30ToM B TeueHHe 5 MuH. 3areM no6asisior N-merwin-N-((2-
metmiioensodypan-3-mn)mernin)akpunamuy 38 (58 mr, 0,25 mmons) u JJUIIBA (109 MKi), 1 cMech Iera3upyroT
BTOpO# pa3 B Teucnue 10 mun. Hakowrern, Pd(OAc), (0,4 mr) u tpu-o-tonmidocdane (1,0 Mr) mo0aBistoT oTHON
mopImel, u a30T 0apOOTHPYIOT Yepe3 cMech B TeueHue | MUH, U pacTBop M HarpeBaroT mpu 100°C B TeucHme
HouM. PeaknmonHyto cmech oxiaxnatoT 10 KT u ¢punstpyror Ha cioe Celite®. Jlenemky npoMBIBalOT CMECHIO
MeOH/AcOEt, n ¢punbTpaT KOHIEHTPUPYIOT B BHICOKOM BaKyyMe C TOJIYY€HHEM HEOUHIIEHHOTO KOPUIHEBOTO
TBeporo BemecTra (250 mr), koropoe ounmaroT Isolera (ot AXM 100% mo AXM/AcOEt 0/100%). Bee dpax-
IIMH, COAEprKalie MPOAYKT, BHIIIAPUBAIOT C MOTyYEHHEM yKa3aHHOH B 3aroJIOBKE MOJEKYIbl 64 B Buie 6e10ro
TBEPJIOTO BEIIECTBa C YHCTOTOH 97% (46 mr, 0,10 Mmois, 64% BeIXOx). R; 1,55 MuH (cnoco6 1c). YOXKX-MC
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m/z: 447,1 [M+H]" (3P"). 'H SIMP (400 MT';, IMCO-de): &, a/mmu 10,97 (c, 1H), 8,00 (¢, 1H), 7,96 (c, 1H),
7,57 (n, J=7,3 T'n, 1H), 7,52 (n, J=15,4 I'n, 1H), 7,49-7,44 (M, 2H), 7,27-7,15 (M, 2H), 6,99 (1, J=15,3 T'u, 1H),
6,63-6,56 (M, 1H), 4,89 (c, 2H), 4,75 (c, 2H), 3,79-3,66 (M, 4H), 3,05 (c, 2H), 2,83 (c, 1H), 1,99-1,89 (M, 2H),
1,46 (n, J=14,3 T'n, 2H), 1,24 (c, 3H) (poramepsr).

Ipumep 11. Cunre3(E)-N-((7-AMuno-2-metmnoen3odypan-3-mi)meTin)-N-metni-3-(4-okco-2,3,4,5-
terparuapo- 1 H-mupuno[2,3-b][1,4]nnazenun-8-wmi)akprmiamuaa (coenuaeHue 75).

O06mas cxema CUHTE3A.

g j b
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YcmoBus peakium: a) It 2-6pommpomnanoat 66, K,CO3;, MeCN, kureHre ¢ 00paTHBIM XOJIOAHIBHUKOM,
3areM BoaH. NaOH, TT'®, kunenue ¢ oOpatHeiM xonoaunsHIKOM; b) NaOAc, Ac,0, kumenue ¢ 00paTHbIM XO-
JOJUIBHUKOM; ¢) muxiop(MeTokcu)meraH, SnCly, 1M B IXM, XM, 0°C no KT; d) 1-(4-mertoxcudennn)-N-
metmmeranamul 70, Na(OAc);BH, JIXD; e) Pd,(dba);, Xantphos, 6enzopenonnmun 72, Cs,COs, PhChs,
100°C; 1) 1-xmopatrixsopdopmuar, IXM, 0°C - xt; g) TATY, JUIIDA, AMO, xr.

Br

]
1

OH H/OH
K>CO3, MeCN, kun. 0bp. xon;

Br

65 2) NaOH, TT'®, kian. obp. xon,

Cramus 1. 2-(2-bpom-6-popmuiideHoKcH)mporaHoBast KUCIOTa (COC,Z[I/IHeHI/Ie 67).

K,CO; (13,8 1, 99 mMMonb) A00aBISIOT OMHON MOpIHEH K TepeMENIMBacMOMY pacTBOpy 3-Opom-2-
ruapokcuoer3anpaeruna 65 (10 r, 49,7 mMonb) u 3TIa 2-Opommpomnanoara 66 (5,9 mi, 45,2 mMons) B MeCN
(80 mu1), ¥ peakIMOHHYIO CMECh HarpeBaroT 10 KUIECHHs ¢ OOpPaTHBIM XOJOAUILHUKOM B TeueHue 3 4. Peakum-
OHHYIO cMech oxiaxnaaroT 10 KT, ¢unsrpytor mst ynanenns K,CO; u 3aTeM KOHIEHTPUPYIOT B Bakyyme. Ilo-
JTydeHHBIH ocTtaTok pacTBopsitoT B TI'® (50 mi) n nobasisror pactBop NaOH (2M B H,O, 57 mi, 113 mMons).
CmMech HarpeBaroT 10 KUIEHUS ¢ OOpaTHBIM XOJIOJMIIBHUKOM B TedeHHe 2 4, 3aTeM oxjiaxnaroT a0 KT u koH-
HEHTPUPYIOT B BakyyMme. OcTaBImiics BOJHBIM NPOIYKT MOAKKUCISIIOT 10 pH 1 moGaBneHueMm 1o KarisiM KOH-
nentpuposanHoit HCI n npoaykT BeimagaeT B ocagok. IIpoaykT coOuparor puiibTpanmeil u cymar a3eoTpoHOH
neperorkoid ¢ MeCN (2x50 mi1) ¢ MoTydeHHeM KenaeMoro MpoaykTa 67 B BUIE OPaHKEBOTO Maciia, KOTOpPoe
KPHUCTAJUTU3YEeTCsl TIPU BBICTAMBaHUM, C ITOJIydeHHeM OesoBatoro TBepaoro semectsa (13,5 r, 99% Beixox). Ry
1,19 mun (croco6 2a) m/z 273/275 [M+H]" (P"), 'H SAMP (400 MI'u, IMCO-ds): &, w/mmu 13,23 (¢, 1H),
10,41 (g, J=0,8 I'u, 1H), 7,97 (an, J=7,9, 1,7 I'n, 1H), 7,74 (an, J=7,7 I'y, 1,7 ', 1H), 7,25 (11, J=7,8 I'y, 0,9
I'n, 1H), 4,93 (xB, J=6,8 'y, 1H), 1,60 (1, J=6,8 I'u;, 3H).
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Cramus 2. 7-Bpom-2-metrnoenzodypan (coenunenue 68).

Cwmech 2-(2-6poM-6-hopmuniheHokcH)ponanoByto kucioty 67 (13 r, 48 mmons) u anerar Hatpus (39 T,
48 MMOJIb) B YKcycHOM aHTHapuae (70 MiT) HarpeBaroT 0 KUIIEHHUS ¢ OOpaTHBIM XOJOJWIBHUKOM B TEUCHHE 2 .
Cmech oxnaxnator g0 KT, 3atem BeuHBarOT B JeAsHyto Boxy (800 mur). CMmech 3aTeM 3kcTparupyioT JIXM
(3x300 M), 1 oOBeIMHEHHBIC OpTaHudeckue cJiou pomMbiBatoT NaOH (2M BogH., 2x200 M), 3aTeM HACHIIICH-
HBIM pactBopoM coir (200 mur). OpraHndeckuil ciol cymar NpomyckaHueM depes (ha3opasziesuTenb, 3aTeM
KOHILCHTPUPYIOT B BakyyMe. HEOUMIIEHHBIH MpPOXYKT OYMINAIOT KOJIOHOYHOH Xpomarorpaduer (5-10%
EtOAc/u30rekcaH) ¢ mOy4eHUEM JKeJIaeMoro mpoaykra 68 B Buzae OecuBeTHOro Macia (6,72 r, 66% Beixon). R,
1,67 muH (crrocod 2a) m/z He HAOIFOIACTCS. 'H amP (400 MI'u, IMCO-dg): 8, a/mmu 7,53 (mn, J=7,7 T, 1,0
I'u, 1H), 7,43 (an, J=7,8 Ty, 1,0 T'y, 1H), 7,13 (1, J=7,8 T'y, 1H), 6,71 (x8, J=1,1 I'ny, 1H), 2,48 (&, J=1,1 T'u, 3H).

0

AN
AN ANXNOP(METOKCU)METaH,
o AN
B SnCly, AXM, 0°C go KT o
v
Br
68 69

Cramus 3. 7-Bpom-2-meTun6en3odypan-3-kapdbanbaeru (coenunenue 69).

Xnopua onosa(IV) (38 mu, 38 MMous, 1 M B IXM) mo0aBmisIOT MO KaruisiM B TeueHne ~30 MHUH K TiepeMe-
MMBAaEMOMY pacTBopy muxiop(MeTokcm)Merana (3,2 mi, 35 MMoub) U 7-0poM-2-MeTminoen3odypana 68 (6,7 r,
32 mmoms) B JIXM (120 mur) mpu 0°C. Peaknmonnyto cMech Bo3BpamaT kK KT B Teuenne ~90 MuH, 3aTeM BbI-
JMBAIOT B JIEJSIHOW HACHILICHHBINA pacTBOp Tuapokapbonara Hatpus (500 muir). OpraHM4ecKui POAYKT OTAEIS-
10T, ¥ BogHyI0 (ha3y cHoBa skctparupytot JIXM (3x150 mur). O0benMHEHHBIE OPTAaHMYECKHUE CJIOU MPOMBIBAIOT
HACHIIIEHHBIM pacTBOpoM coiu (200 miT), 3aTeM CyIIAT NMPOMYCKaHHUEM dYepe3 KapTpHDK (a3opasieinuTess U
KOHIICHTPUPYIOT B BakyyMe. HeounmieHHbIH IpOoIyKT OYHINAIOT nepekpucTamum3anueit u3 EtOAc/rekcana (1:1)
C TIOJYYCHHUEM JKEIaeMOro MpoayKTa 69 B BUae OJeqHO-KenToro TBepmoro emectsa (4,5 T, 59% Bwixomd). R,
1,48 mun (croco6 2a) m/z 239/241 [M+H]" (3P"). "H SIMP (400 MT', IMCO-dy): 8, w/mmm 10,20 (c, 1H), 7,98
(nm, J=7,7T'ny, 1,1 I', 1H), 7,59 (an, J=7,9 I'y, 1,1 'y, 1H), 7,29 (1, J=7,8 I'n, 1H), 2,84 (c, 3H).

/
0 N

N \
(4-OMe)PhCH,NHMe 70, PMB

| N\
o Na(OAc);BH, 0x3 ©
Br Br
69 7
Cramus 4. 1-(7-bpom-2-metmnbenzodypan-3-mi)-N-(4-meTokcnOeH3mn)-N-MeTHiIMeTaHAMUH  (COeTHHE-

Hue 71).

Tpunaneroxcuboprunpua Hatpus (4,4 T, 21 MMOJIb) ZOOABIISIOT OAHON MOPLHMEH K epeMeIInBaeMOMy pac-
TBOpY 7-OpoM-2-meTtmnOeH30dypan-3-kapbampaeruna 69 (2 r, 8,37 mmoms) u 1-(4-meroxcudenmn)-N-
metmwimeranamuna 70 (1,3 i, 8,37 mmons) B I1XD (40 mun) npu KT. PeakimoHHyI0 cMech MepeMemBaioT B
TedeHue ~16 4, 3aTeM pacTBOPUTENb KOHIIEHTPUPYIOT B BaKyyMe U NOIy4eHHBIH ocTaTok nmoMemnaoT B NaHCO;
(100 mu, HaceIm. BogH.). Bomubrit mpoaykt skctparupyroT JIXM (3x100 M) u 0ObeTMHEHHBIE OPTaHUYECKHE
CJIOW TIPOMBIBAIOT HACHIIIEHHBIM pacTBopoM coiu (100 M), 3aTeM CymaT mpoIrycKaHHeM 4epe3 KapTpumk (da-
3opazaenuTens. HeounmeHHbIH NpoIyKT OYMINAIOT KOJOHOYHOH Xpomarorpadueit (0-5% MeOH/JIXM) ¢ no-
JMy4eHHEM KemaeMoro mponaykra 71 B Bume OccuperHoro macna (3,11 r, 92%). R, 0,98 muH (cmoco6 2a) m/z
374/376 [M+H]" (3P"), 'H SIMP (400 MI'u, IMCO-d): &, w/™mmn 7,59 (mm, J=7,7 T, 1,0 T, 1H), 7,44 (an,
J=7,8 Ty, 1,0 I'u, 1H), 7,25-7,19 (m, 2H), 7,16 (T, J=7,8 Ty, 1H), 6,92-6,84 (m, 2H), 3,73 (¢, 3H), 3,52 (c, 2H),
3,44 (c, 2H), 2,45 (c, 3H), 2,04 (c, 3H).

N
/ PMB
N‘P|v||3 NH Pda(dba) 5, XantPhos, =4
* Cs2C0s, ‘o
- YO °
© PhCHz, 100 °C
Br ~
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71 72 73
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Cramust 5. N-(dudennnmernnen)-3-(((4-meTokcnOeH3mI)(METHIT)aMUHO )METHIT )-2-MeTHII0eH30(ypaH-7-
amuH (coeanHeHue 73).

20-M71 TIPOOHPKY BaKyyMHPYIOT W OOpaTHO 3amoiHsioT N, Tpu pasa, 3areM mo0aBistor 1-(7-Opom-2-
MeTmioeH30¢ypan-3-mn)-N-(4-merokcnben3mn)-N-metmmmeradamua - 71 (0,3 1, 0,80 wMmomb), Tpuc-
(mubenzunmuaenaneton)aunannaaui(0) (75 mr, 0,08 mmois), kapoonat mnesust (0,52 r, 1,60 mmons) n Xantphos
(70 mr, 0,12 MMOJIB) ¥ CHOBa BaKyyMHUPYIOT U OOpaTHO 3amofHAIOT N, TpH pa3a. 3aTeM J00aBJISIOT TOIYoH (5
M) u 6erzopenonnmud 72 (0,14 v, 0,80 MMOIB), M peakMOHHYI0 cMech HarpeBaroT 10 100°C u mepemenin-
BaloT B TeueHue ~16 4. Peakiponnyto cmeck oxiaxnatoT 1o KT, punsrpytot yepes Celite® u nenemky npomsl-
BatoT JIXM (100 mur). @unbTpaT KOHIEHTPUPYIOT B BaKyyMe M OUHUIIAIOT KOJIOHOYHOH XpomaTorpadueit (0-50%
EtOAc/m3orekcan) ¢ moiydeHneM kexaeMoro npoaykra 73 B Buge sxenroro mMacina (0,36 r, 70% Beixon). R, 1,97
muH (crioco6 1a); m/z 475 [M+H]" (OP"), 'H SIMP (500 MT', IMCO-dy): 8, w/mmu 7,74-7,69 (m, 2H), 7,60-7,53
(M, 1H), 7,53-7,48 (m, 2H), 7,25-7,21 (m, 3H), 7,21-7,17 (M, 2H), 7,14-7,07 (M, 3H), 6,94 (T, J=7,7 I'n, 1H),
6,91-6,85 (M, 2H), 6,48 (nn, J=7,6 I'n, 1,1 T'u, 1H), 3,73 (c, 3H), 3,43 (c, 2H), 3,38 (c, 2H), 2,32 (c, 3H), 1,99 (c,
3H).

/ /
. NH
PMB  1-xnopatun xnopdopmuar /
[ 3
o IXM, 0°C - KT X0
N NH,
73 74

Cramus 6. 2-MeTtwi-3-((MeTrIaMHUHO )MeTHIT)OeH30 ypaH-7-aMuH (coenuHeHue 74).

1-Xnopatun xnoppopmuat (0,12 v, 1,14 MMoITB) T0OABISIOT MO KAIUISAM K MIEPEMEIINBAEMOMY PacTBOPY
N-(mudpernmmeTtnien)-3-(((4-meTokcnoeH3 T )(METHIT)aMUHO )METHIT)-2-MeTHI0eH30d ypaH-7-amuHa 73 (0,36 T,
0,76 mmoup) B JIXM (5 mu) mipu 0°C mox N,. PeakninoHHYI0 CMECh HarpeBaroT 0 KOMHATHOW TeMIIepaTyphl U
MepEeMEIINBAIOT B TeUeHHE ~16 4. PeakImoHHyI0 cMeCh KOHIIEHTPUPYIOT B BaKyyMme, 3aTeM nomemaior 8 MeOH
(15 M) 1 HarpeBaroT JO KUIMEHUS C OOPaTHBIM XOJIOAMIBLHUKOM B TeueHHe | 4. PeakumoHHyI0 cMech oxiakaa-
1ot 10 KT, 3aTeM KOHIEHTPHUPYIOT B BaKyyMe U OYMIIAIOT KOJOHOYHOH Xpomarorpadueii (0-10% MeOH (0,7 M
NH;)/IXM) ¢ noiyueHreM xenaeMoro npoaykra 74 B Buze xenroro macia (78 mr, 46% Beixon). R, 0,77 mun
(cmoco6 1b); m/z 191 [M+H]" (3P"), 'H SIMP (500 MI'u, IMCO-dg): 8, u/mmn 6,86-6,83 (m, 1H), 6,78 (mu,
J=7,7Tn, 1,2 I'n, 1H), 6,46 (an, J=7,6, 1,2 Ty, 1H), 5,09 (c, 2H), 3,65 (c, 2H), 2,39 (c, 3H), 2,25 (c, 3H). IIpo-
TOH aMHHa HE OTpe/IeIeH.

/
NH [o] H o H
N HO)K/\(T FATY, [M3A f NW\TEN
d N Mo N Y [ N
NH, © H o
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Cramust 7. (E)-N-((7-Amuno-2-metnnoenzodypan-3-mn)merwi)-N-metmi-3-(4-okco-2,3,4,5-TeTparuapo-
1H-tupuno[2,3-b][ 1,4 anazennH-8-nn)akpunamMu (coequHeHue 75).

JUIIDA (0,2 ma, 1,15 mMMomb) A00aBISIOT MO KAIUIAM K IEPEMENIMBAEMOMY PAacTBOPY 2-METHII-3-
((metunamuHo )MeTIIT)OeH30(ypan-7-amunaa 74 (78 mr, 0,41 mmoins) u TpudTopanerata (E)-3-(4-okco-2,3,4,5-
terparuapo- 1 H-mupuno[2,3-b][1,4]mnazenun-8-wmi)akpmioBoit kucyioTsl 6 (50 mr, 0,14 mMonb) B IM® (2 M)
npu KT. Peaknpionnyo cMech nepemMemuBaroT B TedeHue 10 muH, 3atreM nobasmnsaior TATY (70 mr, 0,18 MMoub)
Y PEaKIMOHHYIO CMECh MepeMEIINBAIOT B TeueHue 2 4. PeakunoHHyto cMech pazoasisiror Boxoi (10 mir) u oca-
JOK cobupatoT ¢wmibTpanueil. HeouywIneHHBI NPOAYKT OYMINAIOT KOJOHOYHOW xpomarorpadueit (0-4%
MeOH/JIXM) ¢ monydyeHHeM >KelaeMoro Npoaykra 75 B Bujae OJeIHO-KENTOro TBepAoro Bemectsa (18 wr,
31% Beixox). R, 1,30 mum (crioco6 1a); m/z 406 [M+H]" (OP"), 'H SIMP (500 MI', IMCO-dq, 363 K): 8, u/mu
9,13 (c, 1H), 7,97 (n, J=1,9 T'n, 1H), 7,44 (n, J=15,4 I'y, 1H), 7,37 (7, J=2,0 'y, 1H), 7,08 (1, J=15,4 T'n, 1H),
6,87 (1, J=7,7 I', 1H), 6,74 (1, J=7,7 I', 1H), 6,53 (ax, J=7,7, 1,1 T'u, 1H), 5,79 (¢, 1H), 4,86 (c, 2H), 4,71 (c,
2H), 3,46-3,40 (m, 2H), 2,98 (c, 3H), 2,68-2,61 (M, 2H), 2,46 (c, 3H).
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[Mpumep 12. Cunres (E)-N-((7-(4-unanodenokcn)-2-merundoensodypan-3-un)metnin)-N-meTri-3-(4-okco-
2,3,4,5-terparuapo-1H-upuno[2,3-b][ 1,4] muazenun-8-mn)akpriamuiaa (coenuaenue 80).
OO6mas cxema CUHTE3a
!

/ /
N, N, N,
PMB PMB PMB
Cragusa 1 3\ CTagus 2 Ctagna 3
[ —— I = B Lraanas
o] a O b (o] c
Br OH

g
7 76 NG 78

1 i
f N’
N
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A 0 ? P H
N [ NC\Q\ ) Nk/\(j
o]
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H ©

o Cragua 4
O ;
NC 79 80

VYcnosus peaknum: a) Pd-175, tBuBrettPhos, KOH, H,0, mmuokcan, 80°C; b) 4-propbenzonutpun 77,
K,CO3, NMP, 100°C; ¢) 1-xmopatun xiopdpopmuat, IXM, 0°C mo KT; d) TATY, JUIIDA, JIMO.
/

! N,
N, PMB

PMB Pd-175, tBuBrettPhos N
N o
o KOH, soaa, amokcaH, 80°C
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Cragus 1. 3-(((4-MeTokcrOeH3MIT)(METHII ) aMHHO )METHI ) -2-MeTHI0EH30(ypaH-7-01 (coequHeHuE 76).

100-mM31 KpyrJIONOHHYIO KOOy 3arpyxatoT 1-(7-0pom-2-merundensodypan-3-mi)-N-(4-MeToKCHOSH3MIT)-
N-merunmeranamuaom 71 (2,7 r, 7,21 mmons), Pd-175 (Johnson Matthey) (0,11 1, 0,14 mmoins), tBuBrettPhos
(0,07 1, 0,14 mmomnb) u ruapoxcuaom kanmust (1,21 T, 21,6 Mmonb). 3aTeM ee BaKyyMHPYIOT ¥ IOBTOPHO 3ariodi-
HSIOT a30TOM TPHW pasza W 3aTeM NOOaBJLIIOT Jlera3supoBaHHbIN 1,4-muokcan (15 mur) u Jera3upoBaHHYIO BOAY
(2,6 mi). ITonygennyto cMmech HarpeatoT 1o 80°C u mepeMemuBaioT B Teuenne 2 4. Cmech oxnaxaaiot 10 KT u
pasbasmsitor EtOAc (20 mi), 3atem nmoxakucisitor 1 M HCI (20 mi1) 1 mepeMenmBarOT B TeUEHUE 5 MUH JI0 pac-
TBOPEHHSI BCETO TBEPIOTO BemlecTBa. Peakimonnyio cmech HerTpanusyioT NaHCO; (25 mn, HaceIll. BOJH.) U
¢assl paspemnsitor. Bonuyto dazy skcrparupytor EtOAc (2x25 mir) 1 00beTMHEHHbIE OpraHn4ecKue (asbl mpo-
MBIBAIOT HACHIIIIEHHBIM PacTBOPOM coiii (25 M), cymaT Hax MgSQ,4, GUIBTPYIOT H KOHIIEHTPUPYIOT B BAKyyMe.
Heounmennsriit npoaykr ounmiarotr xpomarorpadueii (0-5% MeOH/IIXM) ¢ momyueHreM yKa3aHHOTO B 3aro-
JIOBKE coequHeHus 76 B Bune OexxeBoro TBepmoro BemectBa (1,80 r, 80%). R, 1,12 muHn (cmoco6 la) m/z 312
[M+H]" (3P").
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Cramust 2. 4-((3-(((4-MetokcubeH3mn)(METHII)aMUHO )METHIT ) -2 -MeTHII0eH30 (D ypaH-7-1iT)OKCH ) OE H30HHT-
pui (coenuueHue 78).

Cmech  3-(((4-meTokcnOeH3WIT)(METHIT)aMUHO )METH)-2-MeTHI0eH30dypan-7-oma 76 (150  wr,
0,48 mmomnb), 4-pTopoenzonutpmna 77 (70 mr, 0,58 mMois) u kapOonarta kanus (133 mr, 0,96 MMOJIB) B pacTBO-
putene N-metwun-2-mupponuaone (6 mi) HarpeBarot mpu 100°C B Tedenne 12 4. PeaknmmoHHYI0 cMeCh OXJIax-
narot 1o KT, u cmech BeummBatoT B Boxy (20 mur). Boanyto ¢a3y skcrparupytot stuinaneratom (2x30 mit) 1 00b-
€JIMHCHHbIE OPTaHWYECKUE CIIOM MPOMBIBAIOT HACBHIIIEHHBIM pacTBopoM conu (30 mu), cymart Hax Na,SO, u
KOHIICHTPUPYIOT B BakyyMme. HeounmeHHsIit mpoaykt ouniatot xpomartorpadueit (1% MeOH/IXM) ¢ momyde-
HHEM YKa3aHHOTO B 3arojioBke coeauHeHus 78 B Buze Oeciernoro macia (170 mr, 86%). R; 1,65 mun (cocod
la) m/z 413 [M+H]" (3P").

76
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Cramus 3. I'mapoxiopun 4-((2-metmin-3-((MeTHIaMuHO )METHIT)0eH30(ypaH-7-HMIT)OKCH )OeH30HUTpHIIA (CO-
eauHeHue 79).

K  nmemsaomy  pactBopy  4-((3-(((4-meTokcnOeH3MIT)(METHII)aMIHO )METHIT)-2-MeTHIIOeH30pypaH-7-
nn)okcn)oenzonntpuia 78 (185 mr, 0,45 mmons) B JIXM (2 M) n06aBisfoT 1-XmopaTum KapOoHOXJIOpHAAT
(0,10 mi, 0,90 mmonp) mipu 0°C. PeakumonHyto cMmech HarpearoT 10 KT u mepememmBaroT B TedeHue | 4, u
3aTeM KOHIIEHTPHUPYIOT B BakyyMme. OCTaTOK pacTBOPSIIOT B MeTaHOJIE (5 MIJT) M HarpeBaroT MPU KUTICHHUHU C 00-
paTHBIM XOJIOAWUJIBHUKOM B TeueHue 1 4. PeakunMoHHYI0 cMech BBIApPHUBAIOT JOCyXa M pactupaior ¢ TBMD
(10 Mu1) ¢ IOTYYCHUEM YKa3aHHOTO B 3arojOBKE COCAMHEHUs 79 B BHIC KENTOrO TBEpAOTo Bemiecta (185 wmr,
47%). Ry 1,31 mus (cioco6 1a) m/z 2930[M+H]+ (QPH).

N
HO /|\
P

/ N
NH TFA H © o] H
A HCl 6 NC\Q ) Tk/\f\t[er
Q P
o FATY, © N N
o) 79 OUMN2A, IM® 80

NC

Cramus 4. (E)-N-((7-(4-Llmanodenokcn)-2-metrnoeH3zopypan-3-mi)meTwn)-N-metni-3-(4-okco-2,3,4,5-
terparuapo- 1 H-mupuno[2,3-b][1,4]mnazenun-8-wmm)akprnamun (coenuaenue 80).

PactBop Tmapoxiopupa 4-((2-mermia-3-((MeTHIaMUHO )METHIT)OeH30(ypaH-7-1I)OKCH )0eH30HUTprIa 79
(69 wmr, 0,20 mmonbe) B IM® (4 M) obpabateiBator TpudropareratoMm (E)-3-(4-okco-2,3,4,5-rerparuapo-1H-
mupuno[2,3-b][1,4]mnazenun-8-mn)akpunoBoit kuciaotsl 6 (80 mr, 0,23 MMoIs), ocHoBaHHeM XtoHura (180 Mk,
1,05 mmonp) u TATY (96 mr, 0,25 mmouns) u 3atem nepemernBaroT pu KT B Teuenne 1 4. Peaknmonnyio cMmech
racsaT Bojo# (10 Mir), 1 TBepOE BElIECTBO cOOMPAIOT GUiIbTpanyel u cymar. HeounneHHbIi TpoayKT o4nmia-
I0T KoJOHOUHOU XpoMmaTorpadueii (0-10% MeOH/JIXM) ¢ monyueHHEeM yKa3aHHOTO B 3arOJIOBKE COCTUHCHUS
80 B BujIe GIIeHO-KENTOr0 TBEpAOro BemectBa (23 Mr, 21% Bexon). R, 2,01 Mun (croco6 1a) m/z 508 [M+H]"
(3PY), 'H IMP (500 MI'ty, IMCO-dq, 363 K): 8, u/mnn 9,15 (¢, 1H), 7,99 (1, J=1,9 I'n, 1H), 7,83-7,77 (v, 2H),
7,50-7,44 (m, 2H), 7,38 (&, J=2,0 I'u, 1H), 7,25 (T, J=7,9 I'n, 1H), 7,15-7,06 (M, 3H), 7,06-7,01 (M, 1H), 5,81 (c,
1H), 4,79 (c, 2H), 3,47-3,40 (M, 2H), 3,04 (c, 3H), 2,69-2,62 (M, 2H), 2,46 (c, 3H).

Ipumep  13. Cunres  (E)-3-(2-(ruapoxcumeTiin)-2-MeTHiI-3-0kco-1,2,3,4-TteTparuaponupuno[2,3-
bmupasun-7-nn)-N-meTrin-N-((3-metnndenzodypan-2-mwi)MeTnn )akpunamua (coenunaenne 84). Obmas cxema
CHHTE3A.

HOL ©
o OH
Brao o -F Cragus 1 B NH Cragus 2
| . b HO OH \ R -
N" T NO, NH; a N No,
1 a1 82
ol
s
o | o OH
OH
H 9 N NN Ry
Br N | |
QO P
N n 0 Cragua 3
a3 ¢ 84

VYcenosus peakmun: a) K,COs, TT'®; b) NH,Cl, Fe, EtOH/Bona; ¢) Pd(OAc),, Tpu-o-tommndocdan, JJU-
II5A B JM®/AITH.
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P + HO’%OH KoCO: Tres Br o, -NH
N"NO, NH, —_— ©
N NO,
11 81 82
Cramus 1. 2-((5-BpoM-2-HATPONMPHUINH-3-HIT)aMUAHO )-3-THAPOKCH-2-METHIIIIPOIIAHOBAS KUCIIOTa (COEI-

HeHue 82).

5-bpom-3-¢rop-2-aurporupuaua 11 (800 wmr, 3,62 mmomb, 1,0 9kB.) © 2-aMHHO-3-THIPOKCH-2-
MeTWInponaHoByto kucioty 81 (Sigma-Aldrich) (736 mr, 5,07 mmous, 1,4 5kB.) pactBopsitotr B TI'® (16,0 M),
3arem pobaBisiioT K,CO; (999 mr). [onydyeHnyto peaknnoHHYIO cMech HarpeBaroT 10 90°C B TeueHHe HOUM B
TepMETHYHO 3aKpbIToi npodupke. YIXKX-MC ananu3 nokasan npakTHYECKH MoJiHOe npespamienne UM ¢ obpa-
30BaHMeM Xopomrero mpoaykra (R=0,94 mun; OP" = 322,0). PacTBopuTens ymansior moj Bakyymom. OcTaTok
pactBopsitor B cMecu Boja u EtOAc. Boausrii cioit noakucisitor 1 M HCI no pH 1-2. ®assbl pa3zaensior, 1 BOAH.
a3y noBTopHO 3KCTparupyioT EtOAc. OO0benuHeHHBIE OpraHndecKre (a3bl MPOMBIBAIOT HACBHIIICHHBIM pac-
TBOpPOM cojH, cymaT Hajg MgSO, u KOHIIEHTPHUPYIOT nocyxa. HeounmieHHsi mpoaykT (800 MT) ounIIarOT cuc-
temoit Isolera ¢ mpumenennem AcOEt/MeOH (100% mo 80/20 06./00.) ¢ moxydeHHEeM yKa3aHHOTO B 3ar0JIOBKE
coeqrHEHHs 82 B BHIE OPAHKEBOT'O TBEPAOTO BemecTBa ¢ uuctoroit 60% (320 mr, 17% Beixox). Bropyro map-
THto ¢ urcToTor 80% Takke BeimesstoT (40 mr, 3,45% Beixon). R, 0,94 mun (ciocod 1¢). YOXKX-MC m/z: 322,0
[M+H]" (QP").

Ho._ ©

q)kOH o
BrﬁNH NH,CliFe Br\(\j[N:\E
N EtOH/H,0 Nid N0

NO,

82 83

Cranmust 2. 7-BpoM-2-(ruapoxkcumerin)-2-metui-1,4-nqurunponupuno[2,3-b|nupasun-3(2H)-on (coenune-
Hue 83).

K HepeMeIInBaeMOMY pacTBopy 2-((5-6poM-2-HUTPONMPHIUH-3 -1JT)aMHHO )-3 -THPOKCH-2 -
METHIINIPOTIAHOBOH KUCIOTHI 82 (40 mr, 0,124 mmons, 1,0 axB.), NH,4CI (13,4 mr, 0,25 mmons, 2,0 9kB.) U kemne3a
(14 wmr, 0,25 mmons, 2,0 9kB.) cycnenaupyot B cmecu EtOH/Bona (1:1 06./06., 2 mi). [Tony4eHHYI0 CyCTICH3UIO
HarpesatoT 10 80°C B Teuenme 1,5 4. YI)KX aHanms mokasan obpaszosanue mpoxaykra (R=0,89 mmu; OP" =
272,1) nipu TIOJTHOM TIpEBpAIleHWH WUCXOAHOTO MaTepwana. PeakmmoHHyio cmech pazbasistor EtOAc/MeOH,
bunpTpyroT "epe3 0,22 MKM GuiIbTp U QUIBTP MPOMBIBAIOT alleTOHUTPHUIOM. [ToydeHHBIH pacTBOp BBITIApH-
BAIOT J0CyXa, 3ateM paszbasisitor AcOEt, mpombiBatoT Bogoit, cymar (MgSO,4) n KOHIEHTPHPYIOT. Beinenstor
HeoYHIIeHHBIH poayKT 83 (37 mr, 0,136 MMOITB) B BHJIE KPACHOT'O TBEPJOTO BemiecTBa ¢ yucToToit 60%. [Tomy-
YEeHHBIN MPOAYKT MCHOJIB3YIOT Ha cieayromei cramuu 6e3 ounctku. R, 0,89 mun (cnoco6 1c). KXMC: m/z:
272,1 [M+H]" (3P") 'H SIMP (400 MI'ti, IMCO-dy): 8, u/mum 10,80 (c, 1H), 7,52 (c, 1H), 7,07 (c, 1H), 6,47 (c,
1H), 5,12 (1, J=5,6 I'n, 1H), 3,58 (mx, J=6,1 I'y, 10,4 T'u, 1H), 3,29 (¢, 1H), 1,25 (c, 3H).

O OH Pd(OAC); 2 OH
=~ Nk/’ Br ~ H Tpu-o-Tonwndocdad = N = | = NHi
+ - |
o | \ENIN o OVN3A © N7 NH SO
H IM®/aueToHrTpun
9 83 84

Cramus 3. (E)-3-(2-(I'mopoxcumetnin)-2-MeTnin-3-okco-1,2,3,4-terparuaponupuao[2,3-b Jmupazun-7-mmi)-
N-metnn-N-((3-metunoer3oypan-2-wi)MeT)akpruiaMuy (coeanaenue 84).

B  BeICymeHHyro B me4M  NpPOOMpPKY  3arpyxkaloT  7-OpoM-2-(rmapoxcumerwin)-2-metwi-1,4-
quruaponupuno[2,3-blnupasun-3(2H)-on 83 (37 wr, 0,13 mmons), nobasnstor 6e3BoxHbiil JM® (0,9 mi) u
AIIH (0,1 mu1) 1 peakIHOHHYIO CMECh JIETa3upyroT a30TOM B TeueHHne 5 MuH. 3ateM no0aBisitor N-metun-N-((2-
metmiioensodypan-3-wn)meruin)akpunamug 9 (47 mr, 0,204 mmons) nu JJUIIDA (93 Mxi), 1 cMech Aera3upyroT
BTOpOii pa3 B reuenue 10 mun. Hakonen no6asmnsror Pd(OAc), (0,3 mr) u Tpu-o-ronmndocdane (0,83 mr) ogHoi
HopuMeid, 1 a30T 6apOOTHPYIOT Yepe3 cMech B TeueHHne | MuH, u pactBop HarpeBatoT npu 100°C B TeueHne Ho-
gu. Peakmuonnyo cmech oxiaxmaioT no KT, dumstpytor mHa 0,22 MKM ¢(umbTpe, MPOMBIBAIOT CMECHIO
MeOH/AcOEt u KOHIIEHTPUPYIOT B BHICOKOM BakyyMme. HeodnimenHoe KopudHeBOe Maciao ouuimarot [solera (H-
rentad/AcOEt 7/3 06./006. — 100% AcOEt — AcOEt/MeOH 8/2 00./00.) 1 3aTeM NOBTOPHO OYHIIAIOT eIie 2
paza IXM/MeOH (100% mo 95/5 06./00.). LleneByto MonieKyy 84 BBIICISIOT B BHIIE 0€KEBOTO TBEPAOTO BEIIle-
cTBa ¢ uncToTON 94% (4,9 M, 8,6% BBIXON). R, 1,47 MuH (crioco6 1c). dKXMC: m/z: 421,3 [M+H]" (3P"). 'H
SAMP (400 MI'u, IMCO-d¢): 6, u/man 10,85 (¢, 1H), 7,80 (c, 1H), 7,58 (n, J=7,4 I'n, 1H), 7,51 (n, J=7,4 T,
1H), 7,43 (0, J=16,1 I'u, 1H), 7,32-7,22 (m, 4H), 6,99 (n, J=14,4 T'n, 1H), 6,20 (1, J=13,1 I'u, 1H), 5,06 (1, J=5,5
I'u, 1H), 4,95 (c, 2H), 4,80 (c, 2H), 3,62-3,53 (M, 1H), 2,96 (¢, 1H), 2,28 (¢, 3H), 1,25 (c, 6H) (poTtamepsr).
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ITpumep 14. CunTes 8-((E)-3-oxco-3-((3r8S,6rR)-5-(4-(mupunnn-4-unoxcn)pennn)-3,3r,4,61-
terparuapouunkionenTalc|nuppoin-2(1H)-umnpon-1-en-1-um)-1,2,3,5-rerparuapo-4H-nupuno[2,3-b][ 1,4 ] ana-
3enuH-4-0H (coeaunenue 90).

O6mas cxema CUHTE3A.

H
NBog
H NBoc Q
Hf; ;NBoc Crapua 1 Cragun 2 O H
—_— O~ H —_—
B (0]
H a >§V6 b

TIO

2

&7 86 N 88

NH

Q TFA H 0
Cragwsa 3 O H G
c o) C'ra,u,vm4
) "

N 89
VYcnosus peakiuu:  a)  Bo(pin), 85, KOAc, PdCly(dppf), 1,4—,£[I/IOKCEIH, 100°C; b) 4-(4-
opomdernokcu)mupuans 87, K,CO;, H,O, PACly(dppf), 1,4-muokcan, 80°C; ¢) TOK, IXM; d) TATY, AUIIDA,

M.
H NBoc
H ;NBOG By(Pin), 85, PdCl,(dppf), OuBJiS\eH
H KOAc, 1,4-guokcaH, 100 °C >§rcl>
57 86

Crangus 1. TpeT-byTun (3rR,6rS)-5-(4,4,5,5-Terpamermin-1,3,2-muokcaboponan-2-wmn)-3,3r,4,61-
TerparuapormkionenTal cJmuppon-2(1H)-kapookcunar (coenuaenune 86).

Cmech Tper-OyTinr  5-(((tpudropmernn)cynbPponun)okcn)-3,3r,6,6r-TeTparuApoIUKIONEeHTa[ C [TPPOII-
2(1H)-kap6oxkcwmiar 57 (2 T, 5,6 mmois), 4,4,4',4',5,5,5',5'-okramernn-2,2'-6u(1,3,2-mruokcaboponan) 85 (2,42 1,
9,5 mMonp), anerar kamus (1,65 r, 16,8 mmonp) n amaykr PdCl,(dppf)-CH,Cl, (0,46 r, 0,6 mmoins) B 1,4-
nmuokcane (20 M) merasupyror a3otoMm U 3ateM HarpeBatoT mpu 100°C B Teuenne Houn. CMech pa30aBIISIOT BO-
noit (30 M), aKcTparupyroT stunanetatoM (2x30 mi). OObeTuHEHHBIE OPTaHUIECKUE CIIOW TIPOMBIBAIOT HACHI-
MIeHHBIM pacTBopoM comiu (30 mur), cymar Hag MgSO,, GumbTpyIoT M BBIApUBAIOT Hocyxa. HeouureHHBIH
MPOAYKT OYHUIIAIOT KOJOHOYHOU xpomartorpadueii (0-50% EtOAc/u3orekcaH) ¢ mMoIyYeHHUEM YKa3aHHOTO B 3a-
roJIoBKe coeauHenus 86 B Buue OecuserHoro mMacia (1,97 r, 94%), 'H IMP (400 MI'u, CDCly): o, u/mnH 6,35
(xB, J=2,0 T'u, 1H), 3,66-3,61 (M, 1H), 3,54-3,44 (m, 2H), 3,39 (mar, J=8,0 I'n, 5,7 I'y, 2,5 'y, 1H), 2,97 (ax,
J=10,9 T', 7,2 T, 1H), 2,89 (man, J=9,0 I'u, 7,3 ', 1,6 'y, 1H), 2,65 (nar, J=16,5 I'n, 7,2 Ty, 2,6 T'y, 1H), 2,38
(nkB, J=16,5 T'm, 1,8 I', lH), 1,46 (c, 9H), 1,29 (c, 12H), 1,28 (c, 3H).

H
NBoc Q
/©/ PdCly{dppf), K;COs3, O H
O,
E/Jj 1,4-aumokcaH, 80 °C O

N |
86 87 N 88

Cramus 2. Tper-bytun  (3rR,61S)-5-(4-(mupunnn-4-mnoken)denwmn)-3,3r,4,6r-reTparuapoIruKIoNeH-
ta[c]mapposne-2(1H)-kapbokcunar (coequHenue 88).

Cmech 4-(4-Opomdenokcn)mupunraa 87 (emammu) (149 wmr, 0,60 mmoms), Tper-Oytun 5-(4,4,5,5-
TerpameTni-1,3,2-mnokcadboponan-2-mn)-3,3r,6,6r-reTparuapouukionenra c muppon-2( 1 H)-kapbokcunara 86
(200 wr, 0,6 mmons), K,CO; (247 mr, 1,8 mmoinp) u agaykra PACl,(dppf)-CH,Cl, (49 mr, 0,06 mmons) B 1,4-
JIrokcaHe (3 M) Iera3upyroT a3oToM U 3ateM HarpeBatoT npu 80°C B Teuenue 5 4. CMmech pa30aBisioT BOJOM
(30 mun), akcTparupyrot sTmiianeratoM (2x30 mi). OObeTMHEHHBIE OPTaHUYECKUE CIIOW TIPOMBIBAIOT HACKHIIICH-
HBIM pacTBopoM coiut (30 mur), cymaT Hax MgSOy, GHUIBTPYIOT U BEIAPUBAIOT 0cyXa. HeounIeHHbIi MpOayKT
ountarot xpomatorpagueii (0-5% MeOH/IXM) ¢ nony4eHHeM YKa3aHHOTO B 3aTOJIOBKE COCTUHEHUS 88 B BH-
e kopuuHeBoro macna (193 mr, 77%). R, 2,49 mun (cnoco6 1b); m/z 379 [M+H]" (3P"), 'H SIMP (400 M,
CDCl): o, u/mmn 8,47 (n, J=5,6 I'u, 2H), 7,53-7,46 (M, 2H), 7,09-7,04 (M, 2H), 6,90-6,81 (M, 2H), 6,03 (c, 1H),
3,71-3,45 (m, 4H), 3,14-2,93 (m, 3H), 2,60 (c, 2H), 1,46 (c, 9H).

TfO

NBoc
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N 88 SN 89

Cramus 3. (3rR,61rS)-5-(4-(Ilupunun-4-unokcu)pennn)-1,2,3,3r,4,6r-rekcaruipoMHUKIONEHTA[ C |[TUPPOIT
(coemunenwue 89).

TpudropykcycHyto kucioty (1,5 M) 100aBISIOT M0 KaIuIsiM K IEPEMENINBAEMOMY PacTBOPY TPET-OyTHII
5-(4-(mupuanH-4-nnoxcn)penun)-3,3r,6,6r-rerparuaponukionenral ¢ jnuppon-2(1H)-kapbokcunara 88 (193 mr,
0,5 mmozp) B JIXM (1,5 mur) mpu KT. PeakunoHHyIo cMech epeMemnBaloT B TeUEHHUE 2 4, 3aTeM PacTBOPUTEIb
KOHLIEHTPUPYIOT B BaKyyMe M MOJYYEHHBIH OCTATOK MOMeEIIaroT B MeTaHoN (30 M) M HAaHOCAT Ha KOJIOHKY
CKX. Kononky npomsiBaroT MeTanoioM (50 mi) u nmpoaykt amoupytoT 10% MeTaHonbHBIM aMMuakoM. CMech
3aTeM BBINAPUBAIOT C MOJTYYCHHEM YKa3aHHOTO B 3arojIoBKe coenuHeHHs 89 B Buze xexnroro macia (115 wr,
73%). R, 1,36 mun (crioco6 1b); m/z 279 [M+H]" (OP"), 'H SIMP (400 MI', CDCly): 8, u/mun 8,48-8,41 (M,
2H), 7,44 (n, J=8,3 I', 2H), 7,02 (7, J=8,3 I'n, 2H), 6,87-6,76 (M, 2H), 5,95-5,94 (m, 1H), 3,78 (c, 2H), 3,51 (x,
J=7,4 Tu, 1H), 3,10-2,80 (M, 5H), 2,51 (an, J=15,6, 2,6 I'u, 1H).

HOJv/T\j: j\z

TFA N

O\ H FATY, QMM3A, MO O\ /‘/‘*‘

Cramus 4. 8-((E)-3—OKco-3-((3rS,6rR)—5-(4—(rmpHL[I/IH—4-I/IHOKCH)<1)eHHH)—3,3r,4,6r—TeTparm[pouHKnoneH—
ta[c]mappon-2(1H)-um)npon-1-en-1-un)-1,2,3,5-rerparuapo-4H-mupuno[2,3-b][ 1,4 mnazenuu-4-o1  (coeamHe-
aue 90).

Cycnenzuto  (3rS,61R)-5-(4-(mupuaun-4-unokcn)pernn)-1,2,3,31,4,6r-rekcaruAporuKIoneHTal ¢ [mupposia
89 (115 wmr, 0,4 mmoms), Tpudroparnerata (E)-3-(4-okco-2,3,4,5-terparuapo-1H-mupuno[2,3-b][1,4]muazenun-
8-mm)akpuinoBoii kucinoThl 6 (136 mr, 0,4 Mmmois), N-3tiin-N-u3onponuinpomnas-2-amuHa (0,28 v, 1,6 MMonb) B
AM® (2 mn) nepememuBator B Teuenue 10 mun. TATY (157 mr, 0,4 MMoub) 100aBIAIOT OJHOM MOpUUEH, U
peakumoHHyto cMech nepememmBaroT pu KT B Teuenue 1 4. Cmech pazbasisitor Bozoi (10 mir) n ocanok coou-
patot ¢unbTpanueid. HeounimeHHbIH NPOAYKT OYUIIAOT KOJOHOUYHOH XxpomaTorpadueii (0-5% MeOH/IXM) ¢
MOJIyYEHHUEM YKa3aHHOTO B 3arojioBke coeanHenus 90 B BHIE KeJITOro TBepaoro BemecTsa (92 mr, 45% Bbixon).
R, 1,74 muH (cnoco6 1b); m/z 494 [M+H]" (3P"), 'H SIMP (400 MTI'L, JAMCO-dy): 6, u/mnu 9,73 (1, J=6,6 'y,
1H), 8,47-8,43 (m, 2H), 7,98 (an, J=8,2 I', 2,0 ', 1H), 7,61-7,56 (M, 2H), 7,38-7,30 (M, 2H), 7,18-7,13 (M, 2H),
6,93-6,83 (M, 3H), 6,22 (1, J=3,6 I'n, 1H), 6,05-5,98 (m, 1H), 4,00 (1, J=9,9 I'i, 1H), 3,88-3,78 (M, 1H), 3,70 (M,
1H), 3,65-3,52 (M, 1H), 3,45-3,39 (m, 2H), 3,21-3,13 (M, 1H), 3,04-2,88 (M, 2H), 2,68-2,57 (M, 3H).

IIpumep 15. Cunres 8-((E)-3-okco-3-((3rS,6rR)-5-(4-(trazon-5-mnokcn)penwn)-3,3r,4,6r-reTparugporuk-
norrenTa[c]muppon-2(1H)-um)npon-1-en-1-un)-1,2,3,5-rerparuapo-4H-mupuno[2,3-b][ 1,4 ninazenun-4-ona (co-
eaHeHue 96).

OO0mas cxema CHHTE3A.

Bogh sk Woghin

91

N

| o H
N N H v
N Z
6 Q \N N
a0 e OO e
C'ra,qwﬂ4 5 o

YcmoBus peakiuu: a) S-6pomtrason 92, Cs,COs, Cul, IM®, 110°C; b) Pd(dppf)Cl,, K,CO;, 1,4-muokcaH,
90°C; ¢) TOK, IXM: d) TATY, JUIIDA, M.
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HO S TBr Cul, IM®, 110 °C s o

91 92

Cranus 1. 5-(4-bpomdenoxen)tuazon (coequnenue 93).

K nepememmBaemomy pactBopy S-Opomtrazona 92 (Fluorochem) (0,2 r, 1,2 mmons) B IM® (6 mi) no-
OapmsiroT 4-6pomdenon 91 (0,25 r, 1,5 mmons), Homun memu(l) (0,23 r, 1,2 MMomb), 3aTeM KapOOHAT IE3Us
(1,19 1, 3,7 mmonb). Peaknmonnyto cmech nepememnBatoT npu 110°C B TeyeHne 5 4 ¥ OXJIaXAAIOT 10 KOMHAT-
HOHM TeMneparypsl. PeakumoHHyto cMech paznenstor Mexay Bojxoi (5 min) u EtOAc (5 mur). Da3sl pa3mensioT u
BOJIHYIO a3y 3kctparupyoT EtOAc (2x10 mi). OO0beauHEHHBIC OpraHUYecKue ()a3bl IMPOMBIBAIOT HACKIIICH-
HBIM pacTBopoM cosr (15 mur), cymat Hax MgSO4 ¥ KOHIIGHTPUPYIOT B BaKyyMe C IMOJTYYSHHEM YKa3aHHOTO B
3arojioBke coemmHeHus 93 B Buue Oemoro TBepaoro BemectBa (0,26 T, 84%). R, 2,19 mun (cnocob la) m/z
256/258 [M+H]" (3P").

/&Boc

N Br Pd(dppf)Cla, K2CO3, N
sSes L C
¢ ¢

1,4-puokcaH, 90 °C

93 86 94

Cramus 2.  tper-byrun  (31S,6rR)-5-(4-(trazon-5-unoken)penwn)-3,3r,4,6r-TeTparupoIruKIONeH-
ta[c]mappon-2(1H)-kapOokcunar (coequHenne 94).

Cmech 5-(4-Opomdenokcu)tnazona 93 (0,17 r, 0,7 mmoinb), Tper-Oytun 5-(4,4,5,5-terpameruin-1,3,2-
JIrokcaboposan-2-min)-3,3r,6,6r-reTparuaponukionenral ¢ jnuppoin-2(1H)-kapbokennara 86 (0,22 r, 0,7 MMoIb),
K,CO; (0,28 1, 2,0 mmouts) u amgaykra PACl,y(dppf)-CH,Cl, (0,05 r, 0,07 mmois) B 1,4-nuokcane (4 mut) aera3u-
PYIOT a30TOM H 3aTeM nepemernBaroT npu 90°C B TeueHHe HOUH. PeakimoHHy0 cMech OXJIaKAAIOT 10 KOMHAT-
HOM TeMmIepaTyphl, pa30aBisitotT Bonoi (10 mur) u akcTparupyroT stmnamneratom (2x10 mi). O6beaMHEHHBIE Op-
TaHUYECKHE CJION MPOMBIBAIOT HACHIILIEHHBIM pacTBopoM conu (20 mu), cymar (MgSOy,), puibTpyroT 1 KOHIIEH-
TPUPYIOT B BakyyMe. HeouMmIeHHBI MPOXYKT OYMINAIOT KOJIOHOYHOH Xpomarorpadueir (0-50%
EtOAc/u3orekcan) ¢ mOIy4YeHHEM YKa3aHHOTO B 3aroJIOBKe COeUHEHHs 94 B BHIE I'yCTOTO OECIIBETHOTO Macia
(0,06 r, 23% BbIx0x). R, 2,68 Mun (croco6 1a) m/z 329 [M+H-tBu]" (3P"), 'H SIMP (400 MI'n, IMCO-dq): 3,
y/miH 8,77 (¢, 1H), 7,63 (c, 1H), 7,51 (n, J=8,7 I'y, 2H), 7,12 (1, J=8,7 'y, 2H), 6,13 (c, 1H), 3,62-3,53 (M, 1H),
3,49-3,35 (m, 3H), 3,11-2,81 (m, 4H), 1,37 (c, 9H).

H N Boc H NH

X e
) H m N 4
<510 a0

94

Cramus 3. 5-(4-((3rS,6rR)-1,2,3,31,4,6r-I"ekcaruaponukioneHTal ¢ |muppoi-5-mr)heHoKCH ) THa30 (Coean-
HeHwue 95).

K nepememmBaemomy pactBopy  (3rS,6rR)-tper-Oytin  5-(4-(tmazon-5-unokcu)pennn)-3,3r,6,6r-
terparuapouunkionexTalc|nuppoin-2(1H)-kapookcunara 94 (0,06 r, 0,2 mmons) B JIXM (1 mi) nobasmsitor TOK
(1 mu). PeaknnoHHyt0 cMech nepeMEIINBalOT IPU KOMHATHOHN TeMmIeparype B TeueHue 2 4. PactBopurens yaa-
ns110T B BakyyMe. [lonyuennoe macno nomematoT B MeOH (5 mi) u HanocaT Ha kojionky CKX. Kononky mpo-
MBIBAIOT METaHOJIOM (5 MII), U MPOAYKT AIONPYIOT 10% MeTaHOJIbHBIM aMMHAaKoM (5 MII) C MOJy4YEeHHEM yKa-
3aHHOTO B 3ar0JIOBKE COeIMHEHUS 95 B BHJIe OECIIBETHOTO KPUCTAIUTMYECKOTO TBEPIOTO BemecTBa (34 mr, 74%).
HeounmeHHpI MPOIYKT MCIONB3YIOT Ha cleayromei cranun 6e3 ounctku. R, 1,17 mun (crmoco6 1a) m/z 285

[M+H]" (3P).

’Hﬁ ’ﬁwl
¢ 1 " TATY, WN3A, IMO ¢ ]\

Cragus 4. 8-((E)-3—OKCO-3-((3aS,6aR)—5-(4—(TI/Ia30J'I—5—I/IJ'IOKCI/I)(i)eHI/IJ'I)—3,3a,4,6a—TeTpaFI/IL[p0LII/IKJ'IOH€H-
ta[c|muppon-2(1H)-un)npon-1-en-1-un)-1,2,3,5-rerparunpo-4H-mpuno[2,3-b][ 1 ,4]quazenun-4-o0  (coenuHe-
Hue 96).

K nepememmBaemomy  pactBopy  5-(4-((3rS,6rR)-1,2,3,3r,4,6r-rekcarugpoIUKIONEHTA| ¢ [mUppoI-5-
i) peHokcn)trazona 95 (34 mr, 0,1 mmons) B IM® (2 mi) nobasistor tpudropanetar (E)-3-(4-okco-2,3,4,5-
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terparuapo-1H-mupuno[2,3-b][1,4]nuazenun-8-ni)akpunosoit kuciotel 6 (31 mr, 0,13 mMonb) U N-oTHI-N-
n3onpomwinponan-2-amu (0,1 mi, 0,6 Mmonb). Peakimonnyro cMmech nepemenuBarot npu KT B TeueHue 5 MuH
n nmobasisttor [ATY (55 mr, 0,1 mMmois). [TorydeHHyI0 cMech TiepeMennBaioT B Teuenne 3 4. Boma (1 mur) mo-
0aBIISIFOT U PEaKIMOHHYIO cMeCh 00pabaThIBAIOT YIBTPa3BYKOM. TBepaoe BEemEeCTBO (GUIBTPYIOT H MPOMBIBAIOT
H,0 (2x2 mm). @unbrpar otOpacsiBator. HeounieHHoe TBepaoe BEIIECTBO OYHMIIAIOT KOJIOHOYHOM XpOMaTo-
rpadwueit (0-10% MeOH/AXM) ¢ noxydeHHEM yKa3aHHOTO B 3aTOJIOBKE COCITUHEHHUS 96 B BHIE KEITOTO TBEP-
noro Bemectsa (25 mr, 40%). R, 1,85 mun (croco6 1a) m/z 500 [M+H]" (3P"), 'H SIMP (400 MI', IMCO-dq):
S, u/mnH 9,74 (1, J=7,3 'y, 1H), 8,76 (x, J=1,3 I'u, 1H), 7,98 (mn, J=9,1 'y, 1,9 I'n, 1H), 7,63 (1, J=1,2 I'y, 1H),
7,53 (m, J=8,7 I'y, 2H), 7,39-7,28 (m, 2H), 7,20-7,09 (M, 2H), 6,86 (nx, J=15,5T'n, 9,6 I', 1H), 6,17 (c, 1H), 6,02
(m, J=14,0 ', 1H), 4,02-3,78 (M, 2H), 3,68 (1, J=12,1 T'n, 1H), 3,64-3,49 (M, 2H), 3,45-3,35 (M, 2H), 3,19-3,08
(M, 1H), 3,03-2,87 (M, 2H), 2,64-2,58 (M, 2H).

[Mpumep 16. Cunres (E)-N-metnn-N-((2-metmin-7-(Trazon-5-nnokcen)oen3opypan-3-mi)metu)-3-(4-okco-
2,3,4,5-terparuapo-1 H-mupuno[2,3-b][1,4]muazenun-8-wmn)akprmiamuna (coenuaerne 101).

OO01as cxeMa CUHTE3a.
!
N,
Boc
Ctagna 3 N
o}
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s._0
T
N
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0 N, N,
A Cragus 1 Boc Cragus 2 Boc
N A\
o] a o b o
Br Br OH
97 98

69

Crans 4 4 TFA H © o H
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p o NP0 I |
Cragun 5 0 N

5.0
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100 101
VYcnosus peaknuu: a) i) NH,Me, TABH, EtOH; ii) Boc,0, JIMAII, JIXM; b) Pd-175, tBuBrettPhos, KOH,
1,4-mokcan, H,O; ¢) 5-0pomtrason 92, Cul, N,N-mumetunrimunus, Cs,CO;, IM®; d) TOK, IXM; e¢) TATY,
JUIIDA, IM®.

=0 N
A i) NH,Me, TABH, EtOH Boc
N
o ii) BocsO, OMA, XM "
Br B
69 97

Cramus 1. tper-byTui ((7-6pom-2-metnnbdenzodypan-3-un)metnn )(MeTrin)kapoamat (coenuuenue 97).

Metanamus (33% B EtOH, 0,5 mi, 4,4 MMoJb) 100aBISIOT 1O KAIUISIM K ITEPEMEIINBAEMOMY PacTBOPY 7-
Opom-2-meTrnoeH30pypaH-3-kapbansaeruaa 69 (2,8 r, 3,7 Mmons) u TpuarneTokcubopruapuaa Harpus (TABH)
(1,9 1, 9,2 mmomnp) B EtOH (100 M) ipu 0°C. Peaknronnyio cMech Bo3BpamaioT k KT u mepememmBaroT B Te-
yeHne 5 4. PeakIMoHHYI0 CMech 3aTeM KOHIEHTPHPYIOT B BaKyyMe, M IIOJyYCHHBIH OCTaTOK MOMEIIAIOT B
EtOAc (100 M) u NaHCO; (Bogn. mHackim. 100 mir). OpraHudeckuii IpOAyKT OTACISIOT, B BOIHYIO (Da3y 9KCT-
parupyroT EtOAc (2x100 mur). O6beqHEHHBIE OPTaHUTYECKHE CIIOW TTPOMBIBAIOT HACHIIIICHHBIM PACTBOPOM COJIH
(100 M), cymar ¢ npumenenneM MgSO, 1 KOHLEHTpUPYIOT B BakyyMe. [loryueHHBI 0CTaTOK pacTBOPSIOT B
OXM (80 ™), 3arem pobGaemstor JMAIL (0,6 r, 4,6 mMMone) u au-TpeT-OyTmigukapoonar (1,6 T,
7,3 MMOIIb), U peakMOHHYI0 cMech nepeMemuBaioT npu KT B rteuenune 16 4. HeoumeHHyo peakMOHHYIO
CMECh KOHIICHTPHPYIOT B BAKYYME U OUHMINAIOT KOJOHOYHOH XpomaTorpadueii (0-50% EtOAc/u3orekcaHn) ¢ mo-
Jy49eHHEM yKa3aHHOTO B 3arojIOBKE COEAMHEHUS 97 B BHUJIE JKEJITOTO Macia, KOTOpOe KPUCTAIUTM3YETCS IIPU BBI-
crausannn (1,0 T, 69% Beixon). R, 1,86 mun (croco6 la) m/z 376/378 [M+Na]™ (3P, 'H SIMP (400 MI'w,
JAMCO-dg): 8, w/mnn 7,55 (e, 1H), 7,46 (n, J=7,8 I'u, 1H), 7,17 (e, 1H), 4,48 (c, 2H), 2,67 (c, 3H), 2,51 (c,
3H), 1,44 (c, 9H).

/ /
N\ N\
Boc Pd-175, tBuBrettPhos, Boc
N N
g KOH, 1,4-guokcan, H,O o
Br OH
97 98
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Cragus 2. tper-byrun ((7-ruppokcu-2-metmnOen3odypan-3-mwi)MeTn)(MeTm)kapdamar (COeIHHECHUES
98).
1,4-Tnokcan (5 mm) m nmerasupoBannyio H,O (1,5 mur) moGaBnsior k cmecu Tper-Oytun ((7-Opom-2-
MeTmioeH30¢ypan-3-mwr)merun)(metmn)kapoamara 97 (1,0 r, 2,9 mmomns), Pd-175 (0,06 T, 0,07 mmous), tBu-
BrettPhos (0,03 1, 0,07 mmons) 1 KOH (0,5 1, 8,8 MMOJIb) B aTMOCcdepe a30Ta, U peakKIMOHHYI0 CMECh TiepeMe-
muBaroT npu 80°C B Teuenue 2 4. PeaknmonHyo cMech oxinaxaatoT no KT, 3arem BeutnBatoT B Boxmy (50 mur).
Boanyto cmech nosozst o pH 6 ¢ mpumenennem 1 M HCl u sxctparupytor EtOAc (3x50 mi). O0beanHeHHBIC
OpraHNYECKHEe 3KCTPAKTHI MMPOMBIBAIOT HACKHIIIEHHBIM pacTBOpoM coiiu (50 mi), cymar ¢ npuMmeHerrneM MgSQOy
W KOHIIGHTPUPYIOT B BakyyMme. HeOuWIeHHBIN NpOIYKT OYHINAIOT KOJIOHOYHOW xpomartorpadueirt (0-50%
EtOAc/u3orekcaH) ¢ Mody4eHHEM YKa3aHHOTO B 3aroJioBKe coenHeHus 98 B BuIe OJeTHO-KOPUIHEBOTO TBEP-
noro Bemectra (0,58 r, 67% Bbixox). R, 2,18 Mun (coco6 1a) m/z 314 [M+Na]+ (3P"), 'H SIMP (400 MI,
JIMCO-dy): 6, u/mmu 9,85 (¢, 1H), 6,96 (e, 2H), 6,76-6,56 (M, 1H), 4,44 (c, 2H), 2,65 (c, 3H), 2,44 (c, 3H),
1,44 (c, 9H).
/ /
N‘Boc N‘Boc
NF}BI‘ . 2\ Cul, N,N-gmeTunrnuumH A

Cs,CO5, OMO o

Q

CH s.-0O
92 98 <\N]/ 99

Cranmust 3. tper-byrun merun((2-metmi-7-(Tna3on-5-mioken)oeHzodypan-3-mi)MeTn)kapoamar (coeau-
HeHwue 99).

JAM® (5 mi) mobaemsttor k cmecu Cs,CO; (0,9 1, 2,8 MMomb), S-6pomrtuazona 92 (0,17 r, 1,03 Mmons),
tper-Oytrn ((7-runpoxcu-2-mermndensodypan-3-mwi)mermn)(metmn)kapbamara 98 (0,2 r, 0,686 mmoins), 2-
(mumeTtnnaMuHo)ykcycHo# kucaotsl (0,07 r, 0,69 mmons) u Cul (0,13 1, 0,69 Mmons) B atmocdepe N,, 1 peak-
IIMOHHYIO cMech HarpeBatoT 10 110°C. PeaknmuoHHy0 cMeCh MepeMENINBAIOT TIPH 3TOM TeMIlepaType B TeUCHHE
24 4, 3ateM NO0ABIAIOT JOMOJHUTEIBHBIN dKBHBAJEHT S-OpoMrtrasona (0,17 1, 1,03 MMOJb) ¥ peakIMOHHYIO
CMeCh MepeMEeIMBaloOT B TeUeHUe erie 16 9 pu Toit ke TemrepaTrype. Peakimonnyio cMech oxnaxaator 10 KT,
3aTeM MepeMeIInBalOT B TEUCHUE BBIXOAHBIX. HeounmeHnyro cmech 3arpyxator cyxoil B Celite® n oummmaror
KostoHOuHOM Xxpomarorpadmueii (0-100% EtOAc/n3orekcan) ¢ oTydeHHEM YKa3aHHOTO B 3ar0OJIOBKE COCTUHEHHUS
99 B Buzie *kenToro mMacna (54 mr, 20% Beixon). R, 2,51 mun (croco6 1a) m/z 375 [M+H]" (QP").

r\i,‘ N/H
Boc
N TOK, IXM N
0] 9]

S0 5.0
& T
99 100

Cramus 4. Tpudropamerat N-metnn-1-(2-metun-7-(tTuazon-5-miokcn)oen3odypan-3-mi)MeTanHaMuH (Co-
equnenue 100).

TpudropykcycHyto kucioty (2,5 mMia) 100aBiIsSIOT M0 KaIlIsiM K IEPEMENINBAEMOMY PacTBOPY TPET-OyTHII
metmi((2-metni-7-(Truazon-5-miokcu)oensodypan-3-un)mermin)kapdbamara 99 (0,05 r, 0,13 mmoins) B IXM (2,5
i) npu KT. Peakunonnyto cmech nepemeninBatoT B TedeHue 30 MHUH, 3aTeM KOHUEHTPUPYIOT B BaKyyMe € IO-

nydenreM 100 B BHIE JKENTOTO Maciia, KOTOPOE MPUMEHSIIOT Ha CIEIYOMIeH cTaaun O0e3 HanbHEHIIeH OYUCTKH.
R, 1,39 mMuH (cnoco6 1a) m/z 275 [M+H]" (3P").

HOK/\@ 1
/ P
NH N

TF N

A TFA H O

\ i N

S i N
o TR 8>
. 0 FATY, OUN3A, IM& (&) N
§ ]/ H ©
N 100 101

Cramuss 5. (E)-N-Metun-N-((2-metun-7-(tnazon-5-miokcn)oenzodypan-3-un)merun)-3-(4-okco-2,3,4,5-
terparuapo-1H-mupuno[2,3-b][1,4] nuazenun-8-nin)akpunamuy (coenunenue 101).

JUTIBA (0,5 mi, 2,86 MMoIIb) JOOABIISIOT 10 KAaIUIAM K IIEpEMEIINBaEMOMY pacTBopy Tpudropanerara N-
meTui-1-(2-metmi-7-(Trazon-5-mnoken)oensopypan-3-wi)meranamuna 100 (0,05 r, 0,13 mmoins) u TpudTop-
anerata (E)-3-(4-okco-2,3,4,5-rerparunpo-1H-mupumno[2,3-b][ 1,4]nuazenun-8-mwn)akpunoBoiit kucioter 6 (0,06
1, 0,16 MMonp) B IM® (2 mu) pu KT. Peakumonnyro cMech nepeMernnBaroT B Teuenne 10 MuH, 3aTeM 1006aB-
nsiiotr TATY (0,08 1, 0,20 MMOJIB), U peaKIIMOHHYIO CMECh IIEPEMENTNBAIOT B TeueHUe 16 4. PeaknnmoHHyto cMech
pasbasisttoT Bonoit (10 M), 1 ocatok coOuparoT GrutbTpanuei. HeounmeHHbIH TpoAyKT OYHIIAIOT KOJOHOYHOM
xpomarorpadueit (0-5% MeOH/JIXM) ¢ moiaydeHneM ykazaHHOTO B 3arojioBke coequaenus 101 B Buge Omen-

TFA
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HO-)XKEJITOT0 TBEpIOro Bemectsa (57 Mmr, 73% Bbixon). R, 1,78 Mun (cioco6 1a) m/z 490 [M+H]" (3P"), 'H SIMP
(400 MI't, AMCO-dg): 8, w/mmH 9,14 (c, 1H), 8,66 (c, 1H), 7,98 (1, J=1,9 I'n, 1H), 7,58 (c, 1H), 7,46 (n, J=15,4
I'u, 1H), 7,43-7,35 (m, 2H), 7,19 (1, J=7,9 T'u, 1H), 7,08 (&, J=15,5 I'n, 1H), 7,02 (1, J=8,1 I'u, 1H), 5,79 (T,
J=4,2 Tu, 1H), 4,78 (c, 2H), 3,48-3,39 (M, 2H), 3,02 (c, 3H), 2,67-2,62 (M, 2H), 2,51 (c, 3H).

IIpumep 17. Cunre3 (E)-N-((7-amuno-2-metunbenzodypan-3-mwi)mernn)-3-(3,3-numernn-4-okco-2,3,4,5-
terparuapo- 1 H-mupuao[2,3-b][ 1,4]mnazenun-8-wmr)-N-mMetunakpmiamuaa (coennaenue 109).

O06mas cxema CUHTE3A.

H H
HzN\x(OMe+Br\fIF Cragus 1 Br\qN\)erOMe Cranua 2 Br\(,IN%OM
HCI X a b b x>
o] N™ "NQz NTNO, O NTNHy O
102 1

103 104

H
Crapus 3 Br\(\/I[N%OH Cranus 4 r k Cragus & j\ */\(I Cranan 6
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VYcnosus peaknuu: a) K,CO;, TT'®, kxuneHre ¢ 00paTHBIM XOJIOAMIEHAKOM; b) Fe, AcOH, EtOH, 90°C; c)
LiOH, TI'®:H,0, KT; d) TATY, JUIIBA, IM®, KT; ¢) tper-Oytunakpunat, Pd-116, JUII3A, NBu,Cl, 1,4-
muokcan, 90°C; f) TOK, IXM; g) TATY, JUIIDA, IMO.

B F
~F | . HoN %OMe KCOs Tre \XW
N HCl

N NG» o) Kun. obp. Xon.

11 102 103

Cragus 1. Metun 3-((5-0poM-2-HATPOIHPUINH-3 -1 )aMUHO )-2,2-TUMeTHInponanoaT (coeauaeHue 103).

K pactBopy 5-6pom-3-drop-2-aurponupuanna 11 (0,34 r, 1,55 mmons) B TT® (5 M) mobaBistoT rumpo-
XJopuA MeTun 3-amMuHO-2,2-numetrianpomnanoat al02 (0,20 r, 1,55 mmomns) u K,CO; (0,43 1, 3,10 MMoins). Pe-
aKIMOHHYIO CMECh NePEMENINBAIOT MTPHU KUIIEHUH ¢ 0OpPaTHBIM XOJOAMWILHIUKOM B TeUeHHE HOUM. PeakioHHy0
CMECh OXJIAXIAIOT 1O KOMHATHOW TeMIeparypsl, pa30aBisitor Bomod (15 mur), m akcrparupyror EtOAc
(3x15 mur). Oprannyeckue ciion o0beqUHSIOT, cymat Hax MgSOy, QUIABTPYIOT, U KOHLUEHTPUPYIOT B BaKyyMeE C
MOJy9eHNEM yKa3aHHOTO B 3arosioBke coeamHenus 103 (0,51 r, 82% Brixox) B Buze xenroro macia. Heoun-
MICHHBIN MPOJYKT HCIOJIL3YIOT Ha Cenylomei craamu 6e3 odnctku. R, 2,15 muH (cnoco6 la); m/z 332/334

[M+H]™ (OP)).
H
BF\KIN\)(FOME Fe, AcOH, EtOH Br \>§r
\ TI
SN no,  ©

103 104

Craaus 2. Metun 3-((2-aMuHO-5-0pOMITUPUANH-3 -HIT)aMHHO)-2,2 - TUMETIIIPOonanoat (coenunenue 104).

K nepememmBaemMomy pactBopy MeTHn  3-((5-OpoM-2-HHUTPOMUPHUANH-3-HIT)aMUAHO)-2,2 - TAMCTHII-
npomnanoara 103 (0,51 r, 1,55 mmons) B EtOH (8 mu) nobasmnstor ykcycHyto kucioty (1,80 mi, 30,9 Mmmons),
3atem xene3o (0,86 T, 15,5 mmons). Peaknnonnyto cmech nepemermmmBaroT nmpu 90°C B Teuenue 2 4. [Tonyden-
HYIO CMECh OXJTAKIAIOT A0 KOMHATHOW TeMIiepaTypsl U HelTpanu3yioT 10 pH 8 tBepasim NaHCO;. [Tepemern-
BaHUE MPOJIOJDKAIOT IO TPEBpAICHUS BBIJEICHHS Ta3a. Peakimonnyio cMech pazbasisttor H,O (5 M) m EtOAc
(5 m). Bomnyto dazy skctparupyror EtOAc (2x5 mir). OO0benHeHHbIe opranndeckue ¢assl npomsisaror H,O
(10 M), cymat Hag MgSO,, GWIBTPYIOT, U KOHIIEHTPHPYIOT B BaKyyMe C TIOJTYyYEeHHEM YKa3aHHOTO B 3ar'0JIOBKE
coenmaeHus 104 (424 mr, 84% BBIXOA) B BHIEC KOPUYHEBOTO TBEPIOTO BemlecTBa. HeounmmeHHbIH MPOIYKT HC-
TIONB3YIOT Ha clIeyIomei ctaaun 6e3 ounctku. R, 1,25 mun (croco6 1a); m/z 302/304 [M+H]" (3P").

H H
BrTIN\x(OMe LIOH, Tro:H,0  Br 2 N\XNOH
N (@] 0

N" NH,
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104 105
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Cramust 3. 3-((2-AMHUHO-5-OpOMIMPHUINH-3-HT)aMHHO)-2,2-IUMETHIINIPONIAHOBAsT KHCJIOTa (COEANHEHUE
105).

K epeMennBacMoMy pacTBopy METHIT 3-((2-amMmuHO-5-0pOMTTUPHIAH-3-HIT)aMHUHO)-2,2-
numeTuipornanoara 104 (424 mr, 1,40 mmons) B TT'® (1 mur) mobaBmnsior pacTBop ruapokrcuaa autus (170 mr,
7,01 mmois) B H,O (1 mi). PeaknimoHHYI0 CMECh TTEpEMENTNBalOT PU KOMHATHON TeMIepaType B TEUCHHE 3 d.
PactBopuTens ynmansSioT B BaKyyMe C TONy4eHHEM YKa3aHHOTO B 3arojiopke coemuHeHus 105 (404 wr,
1,40 MMOITB, KOJIIY. BBIXOM) B BHJIE KOPUIHEBOTO TBEPIOTO BEIIECTBA. HeoqnmeHHLm MPOAYKT HUCTIONB3YIOT Ha
cemyroueii craguu 6e3 ounctku. R, 1,10 MuH (croco6 1a); m/z 288/290 [M+H]" (3P ).

Br_~ N\><WOH FATY, IMN3A U
N | 0 oM

N7 NH,

106 10

Cramus 4. 8-bpowm-3,3-gumernn-2,3-muruapo-1H-mupumo[2,3 b][1,4];[1/1a3em/1H 4(5H)-on (coeauHeHue
106).

K nmepememmBaeMomy pactBopy 3-((2-aMHHO-5-0pOoMIHPHIUH-3-IT)aMUHO )-2,2- TAMETHIIITPOTTIAHOBOH KH-
ciotel 105 (404 mr, 1,40 mmons) B IM® (3 mi) nobasisror JJUITDA (730 mx, 4,21 MmMonb), 3atem [ATY (800
MT, 2,10 MMoutb). PeakimoHHyI0 cMech TMepeMeInBaOT P KOMHATHOW TeMriepaType B TedeHue | 4 U 3aTeM
no6asisror BogH. 1| M HCI (3 mim). Bonayto ¢a3sy skctparupyror XM (2x5 mir). O0beAMHESHHBIC OpraHMICCKIE
aKkcTpakThl npombiBaroT H,O (3x5 min), cymar Hag MgSO,, uibTpyroT, 1 KOHIEHTPUPYIOT B Bakyyme. Heoun-
IIEHHBIN NMPOAYKT OYMINAIOT XpoMaTorpaduei Ha neyokucu kpemuus (0-5% MeOH B JIXM) ¢ nonydenuem 8-
6pom-3,3-mumeruin-2,3-murunpo- 1 H-mupumno[2,3-b][ 1 ,4]nuazermu-4(5SH)-ona 106 (317 mr, 84% BBIXOH) B BHIE
6eroro TBepIOro BemecTsa. R, 1,68 mMun (croco6 1a); m/z 270/272 [M+H]" (3PY), 'H SIMP (400 MI'u, CDCly):
6, u/mnn,7,97 (c, 1H), 7,72 (,Z[, J=2,0 'y, 1H), 7,04 (7, J=2,0 I'y, 1H), 3,09 (C 2H), 1,23 (c, 6H).

U TpeT-6yTvnakpunar, Pd-116 >L w

N N:2< OWMN3A NBu,4CI, 1,4-auoxean, 90 °C Q<
H O
106 107

Cramust 5. tper-bytun (E)-3-(3,3-mumernin-4-okco-2,3,4,5-terparuapo-1H-mupuno[2,3-b][1,4]nmazennn-
8-mm)akpunar (coemunenue 107).

JAUTIDA (1,3 mn, 7,4 mmons) u TpeT-OyTri akpunat (1,1 mi, 7,5 MMoIb) TOOABISIOT 1O KaIuIsSIM K Tiepe-
MEIIMBAaeMOMY pacTBopy 8-0pom-3,3-aumernn-2,3-quruapo-1 H-mupumo[2,3-b][ 1,4 ]mmazermmu-4(5SH)-ona 106 (1
1, 3,7 mmois), BuyNCl (0,1 1, 0,4 mmons) u [P(tBu);],Pd (Pd-116, Johnson Matthey) (0,1 t, 0,2 mmoms) B 1,4-
nmuokcane (20 mi) ox N,. Peakinonnyio cMech HarpeBaioT 10 90°C u mepemMemmBarT B TeueHue 2 4. Peakim-
OHHYI0 cMech oxyaxaalT 10 KT u xkoHneHTpupyoT B BakyyMe. HeouuiieHHbI NpOAYKT OYUINAIOT KOJIOHOY-
HoH xpomatorpadueii (0-100% EtOAc/n3zorekcan) ¢ mosydeHHEeM YKa3aHHOTO B 3arojoBke coeauHeHus 107 B
Buze xenroro Macia (0,97 r, 80% Beixox). R, 2,07 mun (cmoco6 la); m/z 318 [M+H]" (3P"), 'H SIMP (400

MT 1, IMCO-de): 8, w/mn 9,51 (c, 1H), 7,93 (1, J=2,0 Ty, 1H), 7,43 (1, J=16,0 I'y, 1H), 7,33 (z, J=2,0 I'y, 1H),
6,34 (1,3=16,0 Ty, 1H), 6,21 (¢, 1H), 3,05 (z[,J 4,4 T, 2H), 1,48 (c 9H), 115(c 6H).

TFA H
108

Cramus 6. TOK comb (E)-3—(3,3-III/IMeTI/IH-4—OKCO-2,3,4,5-TCTpaFI/IZ[pO—1H—HHpHHO[2,3—b][1,4]Z[I/IaSCHI/IH—8—
WT)aKpUIIOBOH KUCITOTHI (coenuHenue 108).

TpudTopykcycHyo KucIoTy (5 M) AOOABISIOT MO KaljisiM K mepeMmemuBaeMoMmy pactBopy (E)-Tpet-
oyrun 3-(3,3-mumeTmi-4-okxco-2,3,4,5-rerparunpo-1 H-mupuno[2,3-b][ 1,4 | inazenmn-8-mn)akpuiara 107 (0,97 T,
3,1 mmous) B CH,Cl, (10 M) mpu KT, m peaknnoHHYI0 cMech NepeMennBaoT B TedeHue 2 4. PeakmmoHHyro
CMeCh KOHIIEHTPHUPYIOT B BaKyyMe U MOJIYYEHHOE TBepIoe BemiecTBo pactuparotr ¢ MTBD (50 mur), 3atem codu-
paroT ¢uiIbTpanueld ¢ mojaydeHueM jxenmaemoro mpoaykra 108 B Buae skenroro TtBepmoro Bemecta (0,81 T,
70%). R, 1,25 mun (croco6 1a); m/z 262 [M+H]" (3P"), 'H SIMP (400 MTI'ti, IMCO-dy): &, u/mmn 12,38 (urc,
1H), 9,51 (¢, 1H), 7,91 (», J=1,8 'y, 1H), 7,47 (1, J=16,0 I'n, 1H), 7,33 (xn, J=1,9 I'n, 1H), 6,33 (x, J=16,0 'L,
1H), 6,25 (c, 1H), 3,(3‘8—3,00 (M, 2H), 1,15 (c, 6H).

NH 0 H o "
N
N . Ho)k,;\fj Q< FATY, UNGA QI\NJWN
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Cragus 7. (E)-N-((7-Amuno-2-meTmnoen3odypan-3-mn)metin)-3-(3,3-qumermn-4-okco-2,3,4,5-
tetparuapo-1 H-mupuno[2,3-b][ 1,4 muazenun-8-mn)-N-metunakpuinamus (coequaerue 109).

JUIIDA (0,5 M, 2,9 MMoib) A00aBISIIOT TO KalliAiM K TEPEMENINBAEMOMY PacTBOPY 2-METHII-3-
((metunamuHo )MeTHIT)OeH30(ypan-7-amuaa 74 (0,04 r, 0,2 Mmonb) u TpudTopanerara (E)-3-(3,3-mumeTrn-4-
okco-2,3,4,5-terparuapo- 1 H-mupuno[2,3-b][ 1,4]nuazennu-8-mn)akpuiosoit kuciaotel 108 (0,07 T, 0,2 MMomb) B
JAM® (2 m) npu KT. PeaknmoHHylo cMmech nepeMemuBaioT B TedeHne 10 muH, 3atem nobamisior [ATY
(0,09 1, 0,2 MMOTIB), ¥ PEAKIIMOHHYIO CMECh MEePEMENINBAIOT B TeueHHe 16 4. PeaknmoHHyro cMech pa30aBisioT
Bozaoi (10 M) u ocamok cobuparoT ¢puiabTpaiueil. HeounmeHHbIi TpoAYKT OYHINAIOT KOJOHOYHOH XpOMAaTo-
rpadueit (0-5% MeOH/JIXM) ¢ noiydeHneM yKa3aHHOTO B 3arojioBke coeanHeHust 109 B BHIe XKeITOro TBEp-
noro BemecTsa (19 mr, 24% Beixox). R, 1,57 mun (cmoco6 la); m/z 434 [M+H]" (3P), 'H SIMP (400 M,
JIMCO-dg, 363 K): o, u/min 8,77 (¢, 1H), 7,92 (n, J=1,9 I'u, 1H), 7,44 (1, J=15,4 T'u, 1H), 7,35 (7, J=2,0 I'my,
1H), 7,07 (n, J=15,6 T'u, 1H), 6,87 (1, J=7,7 I'y, 1H), 6,74 (n, J=7,3 I'n, 1H), 6,53 (n, J=7,6 T'u, 1H), 6,03-5,91
(M, 1H), 4,86 (c, 2H), 4,71 (c, 2H), 3,07 (n, J=4,6 ', 2H), 2,97 (¢, 3H), 2,47 (¢, 3H), 1,18 (c, 6H).

[Mpumep 18. Cunres (E)-3-(3-runpokcu-4'-okco-1',2',4',5'-rerparuapocnupo[unkinodyran-1,3'-nmupuo[2,3-
b][1,4]mnazenun]-8'-mi)-N-meTrn-N-((3-MeTrndeH30p ypaH-2-mwi)MeTrin )akpriamuia (coequaenue 115).

OO6mas cxema CUHTE3A.

OH OH
HoN OMe
Cragus 1 H Cragus 2 H
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H
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o A | | OH
nms S O P
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VYcnous peaknuu: a) 5-6pom-3-¢prop-2-uutponupunud 11, TOA, EtOH, xuneHue ¢ 00paTHBIM XOJIOAMIIE-
aukoM; b) Fe, NH,Cl, EtOH, H,0, xurenune ¢ obpatapiM xonmoauiabHUKOM; ¢) LiOH, H,O, TT'®; d) TATY, JIU-
II9A, IM®; e) Pd-162, MeNCy,, NBu,Cl, 1,4-nnokcan, 80°C.

OH
0Q
HaN oM H
Bra o F ¢ TOA, EtOH Br N OMe
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11 110 111

Cramus 1. Merun  1-(((5-6poM-2-HUTPOTTUPUINH-3 -JT)aMHUHO )METIIT)-3-THAPOKCUIIMKIO0y TAHKapOOK-
cunar (coequnenue 111).

K pactBopy 5-6pom-3-¢pTop-2-aurponupuaunaa 11 (230 mr, 1,0 mMoins) B 3tanone (10 M) moOaBisroT
ruapoxyiopu MeTwi 1-(amuHOMETHN)-3-THApOoKcHIMKIoOyTankapookcwiata 110 (Emammu) (200 mr, 1,0
mmoub) U TOA (0,6 mi, 4,1 mmons). PeakiionHyo cMech HarpeBaroT NPU KUIIEHUH C 0OpaTHBIM XOJIOJHIIbHHU-
KOM B T€YECHHE HOYM. PacTBOpHTENb yAAISIOT B BAKYyME M PEaKIMOHHYIO CMECh PasieisIioT MEXIy BoJoH (2
MJI) 1 dTIUaneTaToM (2 mir). OpraHudecKuid SKCTPAKT OTACINA0T, cymaT ¢ MgSOy, QUIBTPYIOT U KOHIEHTPHU-
pyloT B BakyyMme. HeounmeHHbIH nmpoaykT ounmaroT xpomarorpadueit (0-100% EtOAc/m3orexcan) ¢ moiryde-
HHEM yKa3aHHOTO B 3arojioBke coenuHenns 111 B Buze xentoro macna (250 mr, 61% Berxox). R, 1,58 mun (cro-
co6 la); m/z 360/362 [M+H]" (3P"), 'H SIMP (400 MI'u, CDCls): 8, w/mnn 8,10 (¢, 1H), 7,91 (1, J=1,9 I'n, 1H),
7,63 (1, J=1,9 I', 1H), 4,58 (11, J=7,2 'y, 5,8 'y, 1H), 3,81 (¢, 3H), 3,72 (1, J=5,6 'y, 2H), 2,93-2,88 (M, 2H),
2,10-2,06 (M, 2H) (mponymennsiit OH).
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OH OH
H Fe, NH,CI, "
Br | j N I OMe E1OH, H,0 Br. | \/ N I OMe
N7 NO, N "NH,
M 112
Craaus 2. Kap6okcunar METHI 1-(((2-amMuHO-5-OpOMIMPHUIMH-3 -1 )aMHHO )METHII )-3 -

TUAPOKCUITUKIIO0yTaHa (coequaenue 112).

Cmech Metun  1-(((5-OpoM-2-HUTPOTUPHUANH-3-1JT)aMHUHO )METHN )-3-THAPOKCHITUKIO0y TAHKapOOKCHIIaTa
111 (245 wmr, 0,7 MMoIb), TTopotka xene3a (152 mr, 2,7 MMoib) 1 xJopuaa ammonus (364 mr, 6,8 MMOIIb) B
CcMecH pacTBopuTeneit atanona (12 mi) u Boas! (3 MIT) HAarpeBarOT MPU KUIIEHUU ¢ 0OPaTHBIM XOJIOTUIHBHIKOM B
teuenne 1 4. Cmech QuIbTpyIOT Topsiueii uepes cioit Celite®, 3aTeM KOHIEHTPHUPYIOT B BakyyMe. OcTaTok pas-
JeTsoT Mexry Bogoi (20 M) u JIXM (20 min), 1 BogHblit ciot skcTparupytor AXM (2x20 mur). O0beanHeH-
HBIEe opranudeckue cion cymar ¢ MgSO,, GUIBTPYIOT U KOHIEHTPUPYIOT B BakyyMme. HeounmmeHHbIi MpoayKT
ounmarot xpomarorpadueii (0-10% MeOH//IXM) ¢ momyueHreM yKa3aHHOTO B 3arojIOBKe coequHeHus 112 B
Buze xentoro macia (180 mr,76%). R, 0, 91 MI/IH (cmroco6 1a); m/z 330/332 [ M+H] (OP)).

LiOH, H20, Q(

112 113

Cramus 3. 1-(((2-AMUHO-5-OpOMITMPUIANH-3 -1 )aMHHO )METHI )-3 -THAPOKCUIINKIIOO yTaHKapOOHOBAasT KH-
ciota (coequaenune 113).

Cmech wmetun  1-(((2-aMHUHO-5-OpOMITAPHUIAH-3 -HIT)aMAHO )METHI ) -3 -THAPOKCUITUKIO0yTAHKapOOKCHIIAT
112 (175 wr, 0,5 MMOJB) ¥ TUAPOKCHA JINTHUS (66 MT, 2,7 MMOJTB) B cMecH pacTBoputeneid TI'® (4,5 mur) u Boab
(1,5 mn) nepememmuBator npu KT B Teuenue 3 4. PeakumonHyto cMech 3aTteM noAxkucisitor 10 pH 3 nobasnenn-
eM ykcycHoil kucnotsl (~0,4 mi). PacTBoputens ynansioT B BakyyMe C MOJIyU€HHEM yKa3aHHOTO B 3ar0JIOBKE
coequaeHus 113 B Bume xenroro TBepaoro Bemectsa (190 mr, 98% BBIXOM), KOTOPOE MPUMEHSIOT Ha CIICIYIO-
mieit craquu 6e3 JanbHeimeii ouncTky. R, 0,53 mun (cioco6 1a); m/z 316/318 [M+H]" (3P).

OH

H
" FATY, MMOA BN
Bre, N OH | Y OH
Mo N
H o

113 114

Cramus 4.  8'-bpom-3-ruapoxcu-1',2'-gurunpocnupo|ukinoodyran-1,3"-nmupuno[2,3-b][ 1,4 muazenuH]-
4'(5'H)-oH (coenuuenue 114).

K NIEpEMELINBAEMOMY pactBopy 1-(((2-aMuHO-5-0pOMITHPUANH-3 -F1JT)aMHUHO )METHI ) -3 -
THIPOKCHIMKIO0YyTaHKapOooHoBoH kuciaoTel 113 (172 mr, 0,5 mMons) B IM® (2,5 mu) nobasisttor N-3THi-N-
usonpomwinponan-2-amuH (0,5 mu, 2,7 mmons), 3areM TATY (250 mr, 0,7 mmoins). PeakiimonHyro cMech mepe-
memmBatoT npu KT B Teuenne 1 4. 3atem no6aBisroT Boxy (4 MiT), ¥ TOJNy4eHHYIO cMech dKcTparupytor XM
(3x5 mi). OObenuHEeHHBIE OpraHuYeckue (a3bl MPOMBIBAIOT HACBHIIIEHHBIM PacTBOPOM coid (5 Mir), cymaT
MgSO,, GMIBTPYIOT M KOHLIEHTPHUPYIOT B BakyyMme. HeouniieHHBIH MpoayKT ounmmaioT xpomarorpadueit (0-
10% MeOH/IXM) c monydeHHEM yKa3aHHOTO B 3arojoBKe coeawHeHUs 114 B Bume OecrBEeTHOrO TBEPIOTO
BemtectBa (30 Mr, 17% Boixox). R, 1,20 mun (cmoco6 la); m/z 298/300 [M+H]" (3P"), 'H SIMP (400 M,
CD;OD): 8, w/mnn 7,72 (1, J=2,0 I'n, 1H), 7,27 (x, J=2,0 I'n, 1H), 4,28 (1, J=7,2 I'n, 1H), 3,46 (c, 2H), 2,85-2,66
(M, 2H), 1,94-1,79 (M, 2H).

H
Br N 9 N
‘ == OH == N & R
7 N4 | OH
N Pd-162, MeNCy, N™ "N
H Y2 H 0

NBu,Cl, 1,4-gnokcan, 80 °C

114 115

Cramqus 5. (E)-3-(3-T'mmpokcu-4'-okco-1',2",4',5'-terparuapocnupo[ mukiooyran-1,3'-mapuno[ 2,3-
b][1,4]mmazenun]-8'-nm)-N-meTmin-N-((3-metundenzodypan-2-un)MeTnn )akpuinamu (coemquaenue 115).

B peakmmonHyro mpobupky 3arpyxkaror N-meTi-N-((3-metundenzodypan-2-un)merwn)akpmwiamug 9 (25
mr, 0,1 w™Mmomp), 8&'-O6pom-3-ruapoxcu-1',2'-muruapocnupo[ukiaodyran-1,3'-mapuno[2,3-b][1,4]mnazenun]-
4'(5'H)-on 114 (28 wmr, 0,1 mmomnb), BuyNCI (3 mr, 9,4 mxmoins), [P(tBu);]Pd(xkpotmm)Cl (Pd-162) (4 mr, 9,4
MKMoub). [IpoOupky 3areM IpOMBIBAalOT a30ToM B TeueHwe 5 MmuH. JloGasmsror 1,4-nmokcan (2,5 mu) u N-
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UKJIOTeKcrI-N-MeTHIHKIorekcaHaMut (41 mxii, 0,2 MMOJIB) M peakIMOHHYIO CMECh IPOJYBAalOT a30TOM B
teyenue eue 5 MuH. Cmech HarpesatoT 10 80°C B TeueHue | 4 U oXJaxaaloT 10 KOMHATHON TemnepaTypsl. Jo-
OaBSIFOT ATIITAneTaT (5 MIT), ¥ MMOJIY9eHHBIH pacTBop npombiBatoT H,O (5 MiT), HACHIIIEHHBIM PaCTBOPOM COJIH
(5 M), cymat Hag MgSO,, QUIBTPYIOT U KOHIICHTPUPYIOT B BakyyMme. HeoUHIeHHBIH MPOAYKT OYUIIAIOT KO-
noHnoyHo# xpomarorpadueit (0-10% MeOH/AXM) ¢ nony4eHneM yKa3aHHOTO B 3arojlOBKe coenuHeHus 115 B
BHJIC GIIEIHO-KENTOro TBepAoro Bemectsa (22 Mr, 49%). R, 1,79 muu (croco6 1a); m/z 447 [M+H]" (OP"), 'H
SAMP (400 MI'u, IMCO-d): J, u/mmn 9,05 (c, 1H), 7,94 (n, J=1,9 I'n, 1H), 7,56 (an, J=7,6, 1,4 I'n, 1H), 7,47 (x,
J=8,0 I'u, 1H), 7,45-7,34 (M, 2H), 7,33-7,19 (M, 2H), 7,10 (m, J=15,6 I'u, 1H), 5,97 (n, J=4,7 I'u, 1H), 4,84 (c,
3H), 4,21-4,03 (M, 1H), 3,41 (z, J=3,9 I'u, 2H), 3,10 (c, 3H), 2,64-2,54 (M, 2H), 2,28 (c, 3H), 1,83-1,74 (M, 2H).
IMpumep 19. Cunres (E)-N-((7-(6en3o[d][1,3]arokcon-5-unokcu)-2-MeTnnden3odhypan-3-mia)Merni)-N-
metmi-3-(4-okco-2,3,4,5-trerparuapo- 1 H-nupuno| 2,3-b][ 1,4] anazennn-8-mn)akpunamun (coenunerne 119).
OO0mras cxema CHHTE3A.
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VYcnosus peaknwm: a) Cul, 2-(amMernnamuHO)ykcycHas kuciota, Cs,COs;, JM®D, 110°C; b) 1-
xyopatuiaxioppopmuart, JIXM, 0°C no KT; c) FTATY, AUIIDA, IM®.
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Cramus 1. 1-(7-(benso[d][1,3]arokcon-5-unokcn)-2-MeTmndeH3odypan-3-mi)-N-(4-meTokcnOeH3n)-N-
MeTwIMeTaHaMuH (coeauaenue 117).

CwMmech 3-(((4-mMeTokcrOeH31IT)(METHIT)aMIHO )METHI)-2-MeTII0eH30¢ ypaH-7-oma 76 (150 mr, 0,48 Mmos), 1-io-
3, 4-metunerrokcnbderson 116 (Fluorochem) (358 wr, 1,45 Mmoi), 2-(IMMETHIAaMUHO)yKCYCHOU KHCIOTHI (50 M,
0,48 mmoin), Homuma meau(l) (92 mr, 0,48 Mmois) U kapOoHata ne3ust (942 mr, 2,89 MMOJIb) BaKyyMHPYIOT M 00OpaTHO
3aMoNHIOT a30ToM (3 pasa).

Ho6asmsror IM® (3 mu), u cMech HarpeBatoT 10 110°C B TeueHHe HOUM. PeakIIMOHHYIO CMECh OXJIaXK/a-
tot 1o KT, BeunBarot B Boxy (30 MIT) 1 HEOUMIIIEHHBIA TIPOAYKT dKCTPAarupyioT B dTmianerate (2x30 mi). Op-
TaHWYECKHE SKCTPAKTHI 00BEIUHAIOT U cymat Hal Na,SO4. HeouneHHbIi TpoIyKT OYHIIAIT XpoMaTorpadu-
eit [0-10% (0,7 M ammuax/MeOH)/IXM] ¢ mosryuyeHreM yKa3aHHOTO B 3arojioBke coenuHeHus 117 B Bume mpo-
3pauHoii xenToit Kamemu (85 mr, 38% Brixon). R, 1,69 Mun (cnoco6 1a) m/z 432 [M+H]" (P").
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Cragus 2. 1-(7-(benso[d][1,3]nuokcoin-5-unokcu)-2-metunbden3odypan-3-mwn)-N-mMmeTmiMeTanaMud  (co-
enuHeHue 118).

K pactBopy 1-(7-(6enzo[d][1,3]arokcon-5-unokcn)-2-MeTmndeH3opypan-3-mi)-N-(4-meTokcnOeH3m)-N-
MetmwiMeranamuHa 117 (85 wmr, 0,20 mmoms) B JAXM (2 mur) mo0aBisioT 1-xI0p3THiIKapOOHOXJIOPHIAT
(0,031 Mz, 0,29 mmounp) ipu 0°C, u cMecu marot moctudb KT, 3aTem nepeMemuBaioT B TedeHre 1 4. CMech BBI-
MapHBaIOT A0CYXa, M OCTATOK MOMEMIAIOT B METAaHO (5 MII) M CMECh HarpeBalOT MPU KUIICHUH C OOPATHBIM XO-
JIOAMIBHUKOM B TeueHue 1 4. Peakiponnyio cmech oxiaxnator 10 KT, 1 pacTBOp HAHOCST HEOCPEICTBEHHO Ha
CKX xononky (1 r). Komonky nmpomsiBatoT MetanosoM (10 mir), 1 HEOUHIIEHHBIH MPOAYKT >oupyioT 10% me-
TaHOJBHBIM PAacTBOpPOM ammuaka (10 M) ¢ moydeHHEeM yKa3aHHOTO B 3arOJIOBKE coequHeHus 118 B Bume xen-
Toro macna (60 mr, 90% Beixon). R, 1,38 Mun (cnoco6 1a) m/z 281[M+H]" (3P").
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Cramus 3. (E)-N-((7-(benzo[d][1,3]anokcon-5-nnokcn)-2-Metmnden3odypan-3-mi)mMetni )-N-meTun-3-(4-
okco-2,3,4,5-rerparuapo- 1 H-muprno[2,3-b][ 1,4] mnazenun-8-mn)akpunamun (coeauaenne 119).

PactBop 1-(7-(6en3o[d][1,3]amnokcomn-5-miokcn)-2-meTrnoen3oPypan-3-mn)-N-metuimeranamuaa 118
(60 mr, 0,19 mmonb), Tpudropanerata (E)-3-(4-okco-2,3,4,5-terparuapo-1H-mupuno[2,3-b][1,4]mnazenun-8-
WIT)akpuiaoBoit kucinotsl 9 (67 mr, 0,19 mmoins) u JUIIDA (135 Mk, 0,77 mmons) B JJM® (3 mi) mobaBistor
TATY (73 mr, 0,19 mmois) u cmech niepemernuBatoT pu KT B Teuenne 1 4. PeakimoHHyIo cMech racst 106aB-
nenueM Bozs! (10 mir). TBepmoe BemecTBO coOMparoT GuiIbTpanyei u cymar.

Heounmennslii npoayKkT M3Ha4YaidbHO o4MmaloT xpomarorpapuei (0-10% MeOH/AXM) ¢ nomydeHnem
YKa3aHHOTO B 3arojioBKe coequHeHus 119 B Bume O6memnHo-xentoro TBepaoro BemectBa (GKXMC uuctorta 93%).
TBepaoe BEmecTBO 3aTeM OYHINAIOT PACTHPAHKUEM C arleTOHUTPIIoM (10 M), 3aTeM JOMOTHUTEIEHO PaCTUPAIOT
¢ IM® (2 mut) 1 mpombIBatOT coOpanHoe TBepaoe BemiecTBo ¢ TEMD (10 M) ¢ mosydeHHEM YKa3aHHOTO B 3a-
rojioBke coenuHenus 119 B Bunme OienHo-kenToro TBepaoro Bemectsa (14 mr, 13% Boixon). R, 2,12 mun (cmo-
co6 la) m/z 527[M+H]" (3P"), 'H SIMP (500 MI', AIMCO-dg, 363 K): 9, u/miH 9,14 (¢, 1H), 7,98 (1, J=1,9 I'y,
1H), 7,46 (n, J=15,4 T'n, 1H), 7,38 (m, J=1,9 I'y, 1H), 7,30 (x, J=7,8 I'n, 1H), 7,15-7,06 (m, 2H), 6,85 (m, J=8,4
I'n, 1H), 6,78 (a0, J=8,0, 1,0 I'u, 1H), 6,69 (x, J=2,5 I'n, 1H), 6,50 (ax, J=8,4, 2,5 I'n, 1H), 6,01 (c, 2H), 5,80 (c,
1H), 4,77 (¢, 2H), 3,44 (nn, J=6,9, 3,5 I'n, 2H), 2,67-2,62 (M, 2H), 1,20 (c, 1H). O6a CH;3 npoToHa 3aTeMHEHbI
pacTBOpHTENIEM U BOJOM.

Mpmvep 20. Cunres  3-(4-((3rS,6rR)-2-((E)-3-(4-okco-2,3,4,5-rerparunpo-1 H-mapuno[ 2,3-b][ 1,4 mmazermn-8-
wn)axpuiionn)-1,2,3,3r,4,6r-rekcaruiporyKIIoneHTal ¢ Jnuppo-5-mi)peHoKeH )oeH30HUTpIIIa (coeuHeHue 123).

OO0mas cxema CHHTE3A.
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Ycemosus peaknuu: a) K,COs, HyO, PACly(dppf), 1,4-muokcan, 80°C; b) TOK, AXM; ¢) FATY, JUIIDA,
IMO.

Cunres 3-(4-(4,4,5,5-rerpamerun-1,3,2-n1uokcaboponan-2-uin)heHokcn)oeHzonutpuia (coenunenue 120)
panee ommcan y Abbott Laboratories - US2002/156081, 2002, Al. DTo coequHeHNEe TaK)Ke KOMMEPUYECKH J10C-
tynHO oT Fluorochem (CAS: 330792-98-8).
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Cramus 1. tper-byrun  (3rS,6rR)-5-(4-(3-unanodenokcu)penni)-3,3r,4,6r-reTparu1pOurKIONEH-
ta[c]mappon-2(1H)-kapbokcunar (coequnenne 121).

Cmech  3-(4-(4,4,5,5-terpamernn-1,3,2-mnokcaboponan-2-mn)peHokcn)oenzonutpuina 120 (250  wr,
0,78 mmomb), Tper-Oytun S-(((tpudropmernn)cynbponun)okcn)-3,31,6,6r-TeTparuaporuKIONeHTa[C[MTUppoII-
2(1H)-kap6oxkcmiara) 57 (278 mr, 0,8 Mmmous), agmykta PACly(dppf)-CH,Cl, (64 mr, 0,08 mmons), kapOoHarta
kamust (323 mr, 2,3 mmous) 1 Bogs! (1,5 mi) B 1,4-mrokcane (4 mi) nepemenuBatoT mpu 80°C B TedueHUEe HOYH.
Peakmmonnyto cmech oxnaxaatoT 1o KT, ¢punsrpyror uepes Celite® u npomsiator EtOAc (50 mir). Cmech 3a-
TEM BBIITAPHUBAIOT O] BAKyyMOM C TIOJYYCHHEM YKa3aHHOTO B 3aTOJIOBKE COoeAMHEHUs 121 B BHIE KOPHYHEBOTO
Macna (396 Mr, KOmWY. BBIXOJ), KOTOpPOC NPUMCHSIOT Ha CICIyIOIeH craguyd 0e3 JalbHEHIICH OYHCTKH.
R, 2,86 MuH (crocob 1b); m/z 347 [M+H-tBu]" (3P").

" NBoc H NH

9 9
O H TOK ) O H

o) XM

<H <¥

121 122

Cramust 2. 3-(4-((3rS,6rR)-1,2,3,31,4,6r-I'ekcarnaponukionenTal ¢ Jmuppoi-5-ni) hpeHOKCH ) OCH30HU TP
(coenunenue 122).

TpudropykcycHyto kucioty (2,5 Mia) 100aBisIOT M0 KaIllsiM K IEpEeMENINBAEMOMY PacTBOPY TPET-OyTHII
5-(4-(3-unanodenokcn)penmn)-3,3r,6,6r-rerparuapormkionenral ¢ jnuppon-2(1H)-kapookcnnara 121 (313 wr,
0,8 mmozp) B JIXM (2,5 mur) npu KT. PeakunoHHyIo cMech nepeMemnBaloT B TeYEHHUE 2 4, 3aTeM PacTBOPUTEIb
KOHIIEHTPUPYIOT B BaKyyMe, M MOJYYCHHBI OCTATOK MoMeIaroT B MeTtaHoi (30 MiI) M HaHOCST HA KOJIOHKY
CKX. KomoHKy poMBIBaIOT MeTaHOIOM (50 MIT), ¥ IPOIYKT 3IIOUPYIOT pacTBopoM 10% MeTaHOIBEHBIM aMMHa-
koM. CMech 3aTeM BBINApUBAIOT C MOTYYEHHEM YKa3aHHOTO B 3ar0JOBKE COCIUHEHHs 122 B BHIE JKEJITOrO Mac-
na (154 wmr, 64% Beixox). R, 1,75 mun (croco6 1b); m/z 303 [M+H]" (OP"), 'H SIMP (400 MI'u, CDCl;): 8,
u/miH 7,44-7,39 (M, 3H), 7,34 (1, J=7,6 T'n, 1H), 7,24-7,18 (M, 2H), 6,97 (&, J=8,5 I'y, 2H), 5,93 (m, J=2,6 I'L,
1H), 3,50-3,45 (m, 1H), 3,06-2,98 (M, 2H), 2,97-2,90 (M, 2H), 2,90-2,84 (M, 1H), 2,82-2,75 (M, 1H), 2,49 (M, 1H),
2,41 (wc, 1H).

9 H
N
HO™ SN ™
)K/U 2
NT N o
H TFA H © K
Q NH 6 H NW‘\:[ Q
H Q N/ N
FATY, OVMN2A, OMO /@\ O H H o
NC o NG o
122 123

Cramus 3. 3-(4-((3rS,6rR)-2-((E)-3-(4-Oxco-2,3,4,5-trerparuapo- 1 H-mupuo[ 2,3-b][ 1,4 | nnazennH-8-
nn)akpuionn)-1,2,3,31,4,6r-rekcaruAponuKIONeHTA[ ¢ [MUppoII-5-1t)heHOKCH ) OeH30HUTPHI (coeanHenne 123).

Cycnenzuto 3-(4-((3rS,6rR)-1,2,3,31,4,6r-rekcaruiponuKIIoONeHTa[ ¢ |muppoi-5-min)heHOKCH ) OSH30HUTPIIIA
122 (70 wmr, 0,2 mMoub), TpudTtopanerata (E)-3-(4-oxco-2,3,4,5-terparuapo-1H-mupuno[2,3-b][1,4]mazenun-
8-mim)akpuioBoi kuciotThl 6 (76 mr, 0,2 Mmons), N-3Trin-N-uzonponwmponan-2-amuaa (0,20 v, 1,2 MMob) B
JAM® (1 mur) mepememmBarot B TedeHune 10 mun. TATY (88 mr, 0,2 MMOITb) 100aBISAIOT OHON TOPITUEH, U pe-
AKIMOHHYI0 CMECh TIEPEMCIIUBAIOT MPU KOMHATHOW TemmepaType B TedeHue 1 4. Cmech pa30aBISIOT BOJOH
(10 ™) m ocanok cobuparot ¢unbTpanueil. HeounmmeHHpIH TPOAYKT OYHUIIAIOT KOJOHOYHOH XpomaTorpadueit
(0-5% MeOH/IXM) ¢ moay4eHHeM YKa3aHHOTO B 3aroJIOBKe cOeIMHCHHS 123 B BUJIE KEITOTO TBEPIOTO BEIlle-
ctBa (87 mr, 72% Bbixox). R, 2,08 mun (croco6 1b); m/z 518 [M+H]" (3P, 'H SIMP (400 MI'i, IMCO-de): &,
y/miH 9,74 (1, J=6,9 I'n, 1H), 7,98 (nn, J=8,4 I'n, 1,9 I'u, 1H), 7,60-7,53 (m, 4H), 7,50-7,47 (m, 1H), 7,37-7,31
(M, 3H), 7,09-7,04 (M, 2H), 6,87 (an, J=15,5 'y, 9,0 I'n, 1H), 6,18 (n, J=4,7 I'n, 1H), 6,05-6,00 (m, 1H), 4,00 (T,
J=9,9 T'u, 1H), 3,87-3,79 (m, 2H), 3,69-3,51 (M, 2H), 3,43-3,37 (M, 2H), 3,19-3,12 (M, 1H), 3,03-2,90 (M, 2H),
2,66-2,59 (M, 3H).
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Mpumep 21. Cunrez 8-((E)-3-((3rS,6rR)-5-(4-(3-meTokcudenokcn)pennn)-3,3r,4,6r-reTparuiponuKio-
nenTa[c|muppoin-2(1H)-ui)-3-okconpon-1-en-1-nm)-1,2,3,5-rerparuapo-4H-mupuno[2,3-b][ 1,4] nnazenun-4-ona

(coemunenwue 129).
O06mas cxema CUHTE3A.
NBoo
D" X 5 H
Q NBoc

Mel’
/@ CTaj]MS! 1 Cragws 2
MeO OH a /@\ /@, CTa,va 2 /Q\ c
MeO O
124 e 27
1:1 Br:|
126
\
/
TFA N O
/@ CTaﬂMﬂ 4 /@\ ‘ﬁ

128
VYcmoBust peaknuu: a) 1-0pom-4-iiogbenson 125, Cul, N,N—,HI/IMGTI/IJ‘IFJ‘H/IHI/IH, Cs,CO;, IM®D, 110°C; b)
K,COs;, H,O, PdCl,(dppf), 1,4-muokcan, 80°C; ¢) TOK, IXM; d) TATY, JUIIDA, IMO.

Br cul, Br |
O a0 a0
e OH | N,N-aumeTnnrnnLuy, MeO O MeO o

Cs,C05, AMD, 110 °C

1:1Br:
124 125 126

Cramus 1. 1-(4-Bpomdenokcn)-3-merokcnoen3on u 1-(4-fiondpeHokcn)-3-MeToKCHOSH30)T (CoeTMHEHNE
126).

Cmech 1-0pom-4-fiomdensona 125 (Sigma Aldrich) (500 wmr, 1,8 mmons), Womuna memu(l) (337 wr,
1,8 mmomnb), N,N-mumerwirmunuaa (182 wmr, 1,8 mmons), kapbonara mesus (2,30 r, 7,1 mmomb) u 3-
merokcugenona 124 (Sigma Aldrich) (0,19 min, 1,8 MMonb) BakyyMHPYIOT M OOpaTHO 3aloJHSIOT a30TOM
(3 paza). Hobasistor IM® (10 M), u cmecs HarpeBatoT 10 110°C B Teuenne Houn. CMech QUIBTPYIOT Yepes
cioii Celite®, nmpombiBas EtOAc (50 mi1) 1 3aTeM BBITApUBAIOT A0CyXa. HEOUHIEHHBIH MPOIYKT OYUIIAIOT KO-
nonoyHo# xpomatorpacdueii (0-10% EtOAc/u3orekcaH) ¢ MoIydeHHEM CMECH YKa3aHHBIX B 3ar0JIOBKE COCIU-
HeHni 126 B Bume TemHoro macia (338 mr, 53% BEIX0I), KOTOpOE MPHUMEHSIOT Ha CIEXyIome cramuu 0e3
nanpHeitmeit ounctky, 'H SIMP (400 MI', CDCLy): 8, u/muu 7,66-7,62 (M, 1H), 7,51-7,43 (M, 3H), 7,28-7,24 (™,
2H), 6,96-6,89 (M, 3H), 6,82-6,79 (M, 1H), 6,71 (aar, J=8,3 I'y, 2,2 ', 1,3 I'm, 2H), 6,60 (mkB, J=9,4 ', 1,3 I,
4H), 3,81 (c, 6H).
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PdCl,(dppf), 1.4-anokcaH, 80 °C MeO O
e0 O

126 127

Cramust 2. tper-byrun  (31S,6rR)-5-(4-(3-merokcudenoxcen)denmn)-3,3r,4,6r-TeTparnApoMKIO  IEH-
ta[c|muppon-2(1H)-kapbokcunar (coenunenue 127).

Cmech 1-(4-iiondenokcn)-3-mMerokcubenzona 126 (169 wmr, 0,51 wmmous), 1-(4-6pomdenokcn)-3-
MeTokcubenzona 126 (169 wmr, 0,6 mMmons), TpeT-Oytnun 5-(4,4,5,5-terpamermi-1,3,2-auokcaboporan-2-mi)-
3,31,6,6r-TeTparuaponukionenral c |muappoi-2(1H)-kapookcumara 86 (375 mr, 1,1 mmons), agmykra PACl,(dppf)-
CH,CI, (91 mr, 0,1 mmoip), kapOoHaTa kanus (464 mr, 3,4 Mmmois) U Boabl (2 mut) B 1,4-muokcane (6 M) miepe-
memmBaroT pu 80°C B Teuenue 4 4. Peakumonnyro cmeck oxmaxnaator 10 KT, ¢unsrpyror uepes Celite® u
npoMeiBaioT EtOAc (50 mi). CMech 3ateM BBIIApPHUBAIOT IOJ BaKyyMoM. HeouWIeHHBIH TMPOAYKT OYHIIAIOT
KosloHouHOM Xxpomatorpadueit (0-50%EtOAc/n3orekcan) ¢ MOIydeHHEM YKa3aHHOTO B 3arOJIOBKE COCIMHECHUS
127 B Buge 6enoro tBepmoro BemecTa (209 mr, 45% Bbixon). R, 3,00 muH (crocob 1b); m/z 352 [M+H-tBu]+
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(OP"), 'H SIMP (400 My, CDCLy): 8, w/mmn 7,44-7,38 (m, 2H), 7,23 (11, J=8,2 T', 7,4 T, 1,2 T, 1H), 7,03-
6,96 (v, 2H), 6,69-6,66 (v, 1H), 6,63-6,57 (M, 2H), 5,97 (e, 1H), 3,79 (1, J=2,1 I'y, 3H), 3,75-3,69 (M, 1H),
3,59-3,48 (v, 3H), 3,11 (a1, J=11,0 I'y, 6,9 T, 1H), 3,06-2,99 (M, 1H), 2,97-2,90 (m, 1H), 2,59 (n, J=15,7 'y,
1H), 1,47 (c, 9H).

H H
NBoc NH

ToK
[eUs ik WieNent
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127 128

Cramust 3. (31S,6rR)-5-(4-(3-Metokcudenokcu)pennn)-1,2,3,3r,4,6r-rekcaruiponuKIONEHTa[ ¢ [muppot
(coenunenue 128).

Tpudropykcycuyro kucioTy (1 M) 100aBISIOT MO KAIIAM K MEPEMEIIMBACMOMY PaCTBOPY TPET-OyTHII 5-
(4-(3-meToxcudenokcn)pennn)-3,3r,6,6r-reTparunpouukionerta c jnuppon-2(1H)-kapbokcumara 127 (209 wr,
0,5 mmoms) B IXM (1 M) npu KT. PeakimonHyro cMech TiepeMenIuBaioT B TeUeHHe 1 4, 3aTeM pacTBOPHUTEINH
KOHIIEHTPUPYIOT B BakyyMe. [loirydeHHbIi ocTaTok oMeniatoT B MetaHod (30 mur) 1 HaHOCST Ha KoJoHKY CKX.
Komnonky npomsiBator MeTanonoMm (50 M), ¥ IPOIYKT MOUpyIOT pactBopoMm 10% MeTaHONBHOTO aMMHaKa.
CMech 3aTeM BBITIAPUBAIOT C MOJIyICHHEM yYKa3aHHOTO B 3aroJIoBKe coeanHeHus 128 B Buje xenroro macina (157
Mr, 96% BbIxo). R, 1,91 Mun (coco6 1b); m/z 308 [M+H]" (3P"), 'H SIMP (CDCly): 8, w/mmu 7,37 (1, J=8,5
I'u, 2H), 7,23-7,17 (M, 1H), 6,99-6,93 (M, 2H), 6,67-6,62 (M, 1H), 6,59-6,55 (m, 2H), 5,89-5,87 (M, 1H), 3,75 (c,
3H), 3,47-3,42 (m, 3H), 3,05-2,78 (m, SH), 2 50-2,46 (m, 1H), 1,36 (&, J=8,3 ', 1H).

H
N

TFA N 0
,©\ TATY, AN3A, umo /O\ /./&'

Cragua 4. (3rS,6rR)—5-(4—(3—MeTOKCI/Iq)eHOKCI/I)(beHI/m)-1,2,3,3r,4,6r—reKcaer[pouI/IKnoneHTa[c]rmppon
(coenunenue 129).

Cycnenzuto  (31S,6rR)-5-(4-(3-meTokcudenokcn)pennn)-1,2,3,3r,4,6r-rekcaruAponuKIONEHTA[ ¢ [mupposia
128 (70 wmr, 0,3 mMmoub), TpudTropanerara (E)-3-(4-oxco-2,3,4,5-terparuapo-1H-mupuno[2,3-b][ 1,4 1nazenun-
8-mim)akpuioBoit kucioTel 6 (75 mr, 0,3 Mmons), N-atun-N-u3onponuinponan-2-amuaa (0,2 mi, 1,2 MMoIb) B
JAM® (1,5 mn) mepememmBaroT B Tedenue 10 mun. TATY (87 mr, 0,3 MMonb) 100aBIsSIOT OAHON MOPIUEH, U
PEaKIMOHHYIO0 CMECh IEPEMEIINBAIOT IPU KOMHATHON TeMiiepaType B TeueHue 1 4. Cmech pa30aBisaioT BOIOH
(10 mur), 1 ocamok cobmparoT GuiIbTpanuei. HeounImeHHbIH MPOIYKT OYHMIAIOT KOJIOHOYHOM XpoMarorpadueit
(0-5% MeOH/IXM) ¢ moiay4eHHeM YKa3aHHOTO B 3aroJIOBKE cOeIMHCHHS 129 B BUJIE KEITOTO TBEPOTO BEIlle-
ctBa (86 mr, 70% BbIx0x). R, 2,19 MuH (croco6 1b); m/z 523 [M+H]" (3P, 'H SIMP (400 MI'i, IMCO-de): &,
y/miH 9,74 (n, J=6,8 T'n, 1H), 7,98 (an, J=8,4 I', 1,9 'y, 1H), 7,50 (n, J=8,5 T'u, 2H), 7,38-7,26 (M, 3H), 7,01-
6,97 (m, 2H), 6,89-6,84 (m, 1H), 6,72 (an, J=8,3 I', 2,4 T'u, 1H), 6,59-6,58 (M, 1H), 6,56-6,53 (m, 1H), 6,14-6,13
(M, 1H), 6,05-5,98 (m, 1H), 3,99 (1, J=9,8 I'y, 1H), 3,87-3,78 (m, 1H), 3,73 (1, J=0,8 I'n, 3H), 3,68-3,51 (m, 2H),
3,42 (tn, J=6,1 'y, 3,4 ', 2H), 3,20-3,11 (M, 1H), 3,02-2,87 (M, 2H), 2,61 (aT, J=10,9 I'y, 6,0 ', 3H).
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ITpumep 22. Cunres(E)-N-metnn-N-((2-metnin-7-((1-MeTHIHI0INH-6-111)0KeH ) OeH30( ypaH-3-
wi)Metwn)-3-(4-okco-2,3,4,5-rerparunpo- 1 H-nupuno[ 2,3-b][ 1,4 ] nuazenus-8-mi)akpriamMmuia (coenunenue
134).

OO6mas cxema CUHTE3A.

/
N,

o] Boc

Br Br OH 3
Cragusa 1 98 O Cragua 3
o]
N a N Cragus 2 ¢
b
N

N

130 131 N 132

R
@L ;me r@Qr”“cQ

VYcnosus peaknuu: a) NaH, Mel, TT'®, 0°C; b) Cul, N,N—,Z[I/IMGTI/UIFHI/IHI/IH, Cs,CO;, IM®D, 110°C; ¢)
TOK, IXM; d) TATY, JUIIDA, IM®.

Br
NaH, Mel,
T
NH

Cramus 1. 6-bpom-1-metrnmuagonus (coennnenue 131).

T'unpun Hatpus (60% B MuHepanmsHOM Macie, 0,15 T, 3,8 MMOITB) TOOABIAIOT HEOOIBITUME MOPIHSIMH K
nepeMermBaeMoMy pactBopy 6-opomunnonuna 130 (0,5 r, 2,5 mmons) B TT'® (20 mu) nmpu 0°C mox N,. Peak-
IMUOHHYIO CMECh TIepeMEeIINBalOT B TeueHue 30 MuH, 3aTeM j00aBisiroT Hoameran (0,2 M, 2,5 MMOJIb) U peak-
HMOHHYIO cMech HarpeBatoT 1o KT. Peakunonnyro cmech nepememnBatotr npu KT B TeueHne BBIXOJHBIX, 3aTEM
oxnaxaaroT 10 0°C u racat nmobasnenweM Hacwiml. NH4Cl (50 mi). Bognyro cmeck 3kctparupyror EtOAc
(3x50 M), m oObeTMHEHHBIE OPTAHMYECKUE IKCTPAKTHI IPOMBIBAIOT HACBHIEHHBIM pacTBOpoM comr (50 M),
cymat ¢ MgSO,4, 1 KOHLEHTpUPYIOT B BakyyMe. HeouueHHsIi NPOAYKT OUUIIAIOT KOJOHOYHON XpoMarorpa-
¢ueit (0-20% EtOAc/u30rekcaH) ¢ IONyYCHUEM YKa3aHHOTO B 3ar0JIOBKE coeanHeHus 131 B BHIE KOPHYHEBOTO
macna (0,44 T, 76%). R, 2,39 mun (cmoco6 la) m/z 212/214 [M+H]" (3P"), 'H AMP (400 MI'u, AMCO-dy): 3,
/Mt 6,97-6,91 (M, 1H), 6,69 (an, J=7,6 I'u, 1,8 I'u, 1H), 6,62 (x, J=1,7 I'n, 1H), 3,28 (1, J=8,3 'y, 2H), 2,82 (T,
J=8,5 T, 2H), 2,69 (c, 3H).

/ /

Br N, N\Boc
Boc Cul, N,N-aumeTunrniumH A
+ A
N\ o Cs,C03, AM®, 110 °C 0
OH ©
131 98 132
N

Craaus 2. TpeT-bytun MeTwi((2-meTri-7-(( 1 -MeTHITMH 0N H-6-1T)0KCH ) 0en3odypan-3-
win)MeTHiI)kapbamart (coenunenue 132).

JIM® (5 mn) mobaemsitor k cmecu Cs,CO; (0,67 T, 2,1 MMonb), 6-6pom-1-metmwmuanonuaa 131 (Fluoro-
chem) (0,4 r, 1,9 mmomb), Tper-Oytun ((7-ruaApoKCHU-2-MeTHIIOCH30(ypaH-3-MT)METIT)(MeTHI)KapbamaTa
98 (0,15 1, 0,5 mmomb), 2-(muMeTnaamMuHO )ykcycHo# kucioTs! (0,05 T, 0,5 mmons) u Cul (0,1 T, 0,5 MMoIb) B
atMocdepe N,, U peakHoHHYI0 cMech HarpeBatoT 0 110°C. PeaknuoHHYI0 CMECh TIEPEMEIIUBAIOT MPH ITOH
TeMIlepaTrype B TedeHue 16 4, 3aTeM peakIMoHHYI0 cMech oxJIaxxaaroT 1o KT. HeounmmeHnHyio cMech 3arpykarT
cyxoii B Celite® u ounmmaroT kojoHOYHON xpomatorpadueii (0-50% EtOAc/u3orekcan) ¢ nojy4eHreM yKa3aH-
HOTO B 3aroyioBke coenuHeHus 132 B Buge GecuBetrHOro Macia (41 mr, 19% Brixox). R; 3,02 mun (cmocob 1a)
m/z 423 [M+H]" (3P").
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N

Cramus 3.  Tpudropanerar  N-metun-1-(2-metwn-7-((1-MeTHINHIOIMH-6-11)OKCH ) OeH30p ypaH-3-
nin)MeraHamuHa (coenunenue 133).

TpudTopyKCycHYIO KUCIOTY (2 M) AOOABISIFOT MO KAIUIIM K IEPEeMEIINBaeMOMY PAaCcTBOPY TPET-OyTHI
MeT((2-meTmi-7-((1-MeTHH 0T H-6-1T)oKCH )0eH30(d ypaH-3-mi)Mmetni)kapobamara 132 (0,04 r, 0,1 MMoub)
B JIXM (2 mn) npu KT. Peakiimonnyro cMmech nepeMemuBaroT B TeueHue 30 MuH, 3aTeM KOHLEHTPUPYIOT B Ba-
KyyMe C IOJTy4eHHEM yKa3aHHOTO B 3arojoBKe coeluHeHHs 133 B BHJEe KOPUYHEBOTO Macia KOTOpOe MPUMEHS-

0T Ha CJICAYIONICH cTaaun Oe3 nanbHekmei ounctku. R, 2,02 muH (coco6 1a) m/z 323 [M+H]" (3P").
o H
/ HO 4 ‘ X N

NH 2
N/ N
3 TeK H © Q H
o N
6 r v |
o |
o 0 N7y
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p/ 133 ATsA. A | 134 H©
N

AN

Cramus 4. (E)-N-Metnun-N-((2-metmin-7-((1-MeTHAMHAOINH-6-11T)0KCH)OeH30(hypaH-3-1i)meTni)-3-(4-
okco-2,3,4,5-terparuapo-1H-mupuno[ 2,3-b][ 1,4] anazennn-8-mn)akpunamua (coenunenue 134).

JUTIBA (0,5 mu, 2,9 MMoJIb) 100aBISIIOT O KAIULIM K NIepeMENINBaeMOMY pacTBopy TpudroparneraTa N-
metmi-1-(2-metun-7-((1-meTuanH0MMH-6 -1 )oken)0en3opypan-3-wi)meranamunaa 133 (0,07 T, 0,2 mMmous) U
tpudToparnerara (E)-3-(4-okco-2,3,4,5-tetparunpo-1H-nupumo[2,3-b][1,4]anazenin-8-1i1)aKprIOBOH KUCIOTHI
6 (0,06 T, 0,2 Mmmonp) B JIM® (2 mi) mpu KT. PeakunoHHyto cMech mepeMenuBaroT B Teuenne 10 MuH, 3aTeM
nobasmnstor FATY (0,08 1, 0,2 MMOJIB) U pEaKIMOHHYIO CMECh TIEPEMEIITNBAIOT B TeUeHHE 2 4. PeakmoHHyI0
cMmech pazbasisttor H,O (10 M) 1 ocamok cobuparoT huabTpauei.

HeounmeHHbIif MpOAYKT OYUINAIOT KoJOHOYHON Xxpomatorpadueit (0-3% MeOH/IXM) ¢ momydeHuem
YKa3aHHOTO B 3arojioBKe coenuHeHns 134 B Buze OiemHO-kenToro TBepaoro Bemectsa (20 mr, 23% Brixon). R,
2,13 muH (croco6 1a) m/z 538 [M+H]" (3P, 'H SIMP (400 MI'w, 363 K, IMCO-dq): 8, w/mmn 9,14 (c, 1H),
7,98 (n, J=1,9 I'u, 1H), 7,46 (n, J=15,4 I'n, 1H), 7,38 (1, J=1,9 I'n, 1H), 7,28 (x, J=7,8 Ty, 1H), 7,16-7,04 (M,
2H), 6,95 (ar, J=7.8, 1,1 I'u, 1H), 6,78 (&g, J=8,0, 1,1 I'u, 1H), 6,21-6,13 (m, 2H), 5,79 (c, 1H), 4,77 (c, 2H),
3,46-3,41 (m, 2H), 3,33 (1, J=8,2 I'ny, 2H), 3,02 (c, 3H), 2,87 (t, J=8,2 I', 2H), 2,67 (c, 3H), 2,66-2,62 (M, 2H),
2,49 (c, 3H).

pumep 23. Cunte3 2-merokcu-4-(4-((3rS,6rR)-2-((E)-3-(4-okco-2,3,4,5-rerparuapo-1H-nmupuno[2,3-
b][1,4]mnazenun-8-wn)akpurown)-1,2,3,3r,4,6r-rekcaruipoIUKIONCHTA[ ¢ [MTUPPOIT-5-1iT) (PCHOKCH ) OCH30HUTPUIIA

(coemunenwue 140).
O06mas cxema CUHTE3A.
Jg\:‘vsm
Jsz*s
Br cragun 1 “/&
ST Mwﬁl O p— IIL

136

TdJK =
Cragua 3 J\/\@
—_— NC. \N
MEO:Q\ CTaﬂ,Iﬂﬂ 4

VYcaoBus peakiyu: a) 4-(1)Top-2—MeT0KCI/16eH30HI/1TpHn 136, Cs,CO3;, NMP, 80°C; b) Pd(dppf)Cl,, K,COs,
H,0, 1,4-mnokcan, 90°C; ¢) TOK, IXM; d) TATY, JUIIDA, IMO.

o X, = O
+
HO MeO F NMP, 80 °C

135 136 137
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Cranus 1. 4-(4-bpomdenoxcen)-2-merokcndeH3oHUTpHII (coenuuenue 137).

Cwmech 4-drop-2-metoxcudenzonntpuna 136 (Fluorochem) (1 r, 6,6 Mmmois), 4-6pomdenona 135 (1,37 T,
7,94 mmoup) u Cs,COs (6,47 1, 19,9 Mmonb) B N-MeTmin-2-mupponuaone (20 mi) HarpeBarot nipu 80°C B Tede-
HUe 2 4. PeakmMoHHYI0 CMECh OXJIAXAAIOT 0 KOMHATHON TeMIiepaTypsl, U BeUIUBaIOT B BoAy (50 mur). Cmech
IKCTparupyroT dTminaneratoM (2x50 mur). OpraHuYecKue BEIIeCTBa OOBEAUHSIIOT U MPOMBIBAIOT HACBHIIICHHBIM
pactBopoM coiu (2x50 mir), mpomyckaroT yepe3 ruapodoOHyI0 GpHUTTY, U KOHIEHTPUPYIOT B Bakyyme. Heoun-
IIEHHBIH MPOIYKT OYUINAIOT KOJOHOYHOI xpomartorpadueit (0-50% EtOAc/u3orekcan) ¢ momydeHHeM yKa3aH-
HOTO B 3aroJioBKe coefwHeHus 137 B Buae mpo3padyHoro OECIBETHOTO Macia, KOTOpPOe KPHCTAIH3YeTCs IpH
BeicTauBanmy (2,02 T, 70% BBIXOM). R, 2,56 MuH (crioco® 1a) m/z 304/306 [M+H]" (3P").

H
is NBoc

O
%( IB H H .Boc
88 N
Beves - X
Pd(dppfiCl-, :@\ O
QO

KoCOj, 1.4-puckean, 90 °C MeQ
137 138

Cragus 2. Tper-bytun (31S,6rR)-5-(4-(4-imano-3-metokcudeHokcn) pennn)-3,3r,4,61-
terparuapouunkionenTalc|nuppoin-2(1 H)-kapookcunar (coequnenue 138).

CMmech 4-(4-6pompenokcu)-2-metokcudbernzonutpmia 137 (0,18 r, 0,6 mmons), (3rR,6rS)-Tper-OyTmn 5-
(4,4,5,5-rerpamerni-1,3,2-mnokcaboponan-2-un)-3,3r,6,6r-rerparuapouukionenral ¢ jmuppon-2(1 H)-kapOok-
cunata 86 (0,2 r, 0,6 mmois), K,CO3 (0,25 1, 1,8 Mmoms) B Boge (1 M) u agnykra PdCl,(dppf)-CH,CL, (0,05 T,
0,06 mMonb) B 1,4-muokcane (4 MiI) AeraupyroT a3oToM M 3areM IepememyBaroT npu 80°C B TeueHHE HOYH.
PeakoHHyI0 CMECh OXJXKIAIOT 0 KOMHATHOW TeMIepaTyphl, pa30aBisaioT Bomoid (10 M), skcTparupyrort
stinareratoM (2x10 mur). OObeAMHEHHBIC OPTaHUYCCKUE CJIOM IPOMEIBAIOT HACBHIIICHHBIM PACTBOPOM COJH
(20 M), cymat (MgSO,), GUIBTPYIOT W KOHIIEHTPUPYIOT B BakyyMe. HEOUHIIIEHHBIN MTPOIYKT OYMIIAIOT KOJIO-
HOuHO# xpomarorpadueii (0-50% EtOAc/n3orekcan) ¢ morydeHHeM yKa3aHHOTO B 3arojIoBKe coequHeHus 138 B
BHIIE TycToro Gecupernoro mMacia (0,23 T, 73% Beixox). R, 2,93 mun (cnmoco6 1a) m/z 377 [M+H-tBul+ (OP"),
'H SIMP (400 MI'u, CDCLy): 8, u/mnu 7,51-7,44 (M, 3H), 7,07-7,02 (M, 2H), 6,59 (x, J=2,2 Tu, 1H), 6,53 (1,
J=8,6 I', 2,2 T'm, 1H), 6,06-6,01 (M, 1H), 3,88 (c, 3H), 3,77-3,68 (M, 1H), 3,59-3,48 (M, 3H), 3,12 (mg, J=11,0
I'm, 6,9 I'n, 1H), 3,10-2,93 (m, 2H), 2,62 (m, J=15,7 Fu, 1H), 1,47 (c, 9H).

Cragua 3. 4—(4-((3rs,6I‘R)—1,2,3,31‘,4,6r—reKcaFI/I,HPOHI/IKJIOHeHTa[C]HI/IppOJ'I—S-I/IJ'I)q)eHOKCI/I)-Z—MeTOKCI/I—
oenzonuTpua (coenuuenue 139).

K mnepememmBaemomy pactBopy (3rR,6rS)-Tper-OyTmnn  5-(4-(4-nmmano-3-metokcudeHoken)heHu)-
3,3r,6,6r-Tetparuaponukionenral c |muappon-2(1H)-kapbokcumara 138 (0,23 r, 0,5 mmons) B JIXM (2 mi) mo-
Gasisiror TOK (1,6 mur). PeaknmioHHyr0 cMech TepEeMEIIMBAIOT TP KOMHATHOW TeMIiepaType B TeueHue 1 d.
PactBopurens ynanstor B Bakyyme. [lomydenHoe macio momeriaroT B MeOH (5 M) ¥ HaHOCST Ha KOJIOHKY
CKX. KonouKy mpoMBIBAaIOT METaHOJIOM (5 MIJI) M IPOAYKT AmonpyioT 10% MeTaHOIBHBIM aMMHAKoM (5 MiT) ¢
MOJTyYeHUEM YKa3aHHOTO B 3aroyioBke coefuHeHus 139 B Buae OeCIBETHOTO KPUCTAJUTMYECKOTO TBEPIOTO Be-
mectsa (0,1 T, 56%). R, 1,50 Mun (croco6 1a) m/z 333 [M+H]" (3P").

2 H
N

HO = E\

N
T¢K H O
H FATY, AUMN3A, OMD
L !* neSs ‘ﬁ 4
Cramqus 4. 2-Meroxcu-4-(4-((31S,6rR)-2-((E)-3-(4-okco-2,3,4 5—TeTpamz[po 1H-ttmpuno[2,3-

b][1,4]mrazenun-8-wmn)akpumonn)-1,2,3,3r,4,6r-rekcaruaporuKiIoneHTa[ ¢ [TUppoII-5-ui ) PeHOKCH) OCH3OHUTPUIT
(coemunenwue 140).

K nepememmBaemomy  pactBopy  4-(4-((3rS,6rR)-1,2,3,3r,4,6r-rekcarugpoIHKIONEHTA| ¢ [TUppoII-5-
wi)denokcen)-2-merokcudensonurpmwia (0,1 r, 0,29 mmois) B IM® (2 mur) nobasmsitot Tpudroparnerat (E)-3-(4-
0kco0-2,3,4,5-rerparuapo-1 H-mupuno[2,3-b][ 1,4 nnazenun-8-mn)akpuiaoBoit kuciotsl (75 mr, 0,32 MMoib) u N-
stiin-N-n3onponuinponan-2-amuH (0,26 i, 1,46 mmons). Peakimonnyro cmech nepemernusatot mpu KT B te-
yenne 5 muH U go6aBmsioT [ATY (0,1 1, 0,35 MMop). PeaknmoHHyr0 cMech MEpEeMEIIMBAIOT B TeucHue 1 .
Jobasnstor Boay (2 mur) U BomHyio a3y sxctparupyroT JIXM (3x5 mur). O0benuHEHHBIE OpraHudeckue (pas3nl
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npomeiBatoT H,O (2x5 M), HackImeHHBIM pacTBopoM cosr (5 min), cymat (MgSQO,), GUIbTpyrOT U KOHIIEHTPH-
pyloT B BakyyMme. HeouuinmeHHOe TBepAOe BEIIECTBO OYMINAIOT KOJIOHOYHOW xpomatorpadpuer (0-10%
MeOH/[IXM) ¢ momydyeHHEM YKa3aHHOTO B 3arojioBke coefuHeHUs 140 B BUIE KENTOrO TBEPIOTO BEIICCTBA
(0,1 T, 62% Boixom). R, 2,11 mun (croco6 1a) m/z 548 [M+H]" (3P, 'H SIMP (400 MI'ti, IMCO-de): 8, u/mu
9,74 (n, J=6,7 I'n, 1H), 7,98 (an, J=8,3, 1,9 I'y, 1H), 7,69 (n, J=8,6 T'u, 1H), 7,60-7,55 (M, 2H), 7,39-7,29 (m,
2H), 7,15-7,11 (m, 2H), 6,91-6,83 (M, 2H), 6,53 (ann, J=8,5 I'y, 6,1 I'n, 2,2 I'n, 1H), 6,20 (T, J=3,2 I'n, 1H), 6,02
(m, J=13,2 I'u, 1H), 4,05-3,96 (M, 0,5H), 3,90-3,76 (M, 4H), 3,70 (m, J=12,0 I'n, 0,5H), 3,67-3,48 (M, 2H), 3,45-
3,39 (M, 2H), 3,20-2,92 (M, 3H), 2,70-2,57 (M, 3H) (potamepsr).

IIpumep 24. Cunre3 (R, E)-N-((4-amunO-3-MeTHIOeH30(hypaH-2-MI)MeTHI)-3-(3-THAPOKCH-3-METHII-4-
okco-2,3,4,5-rerparuapo- 1 H-mupuno[2,3-b][ 1,4] mnazenun-8-mn)-N-metunakpriamuna (coeauaenue 143).

O6mas cxema CUHTE3A.

N k i N
B S CH o Cragus 1 0NN T oy CTaamA 2
B ERNG | —_— Py
N" N © a N
H © H ©

b

47 15 14

Cragusa 3
¢ 143

VYcnoBus peakuun: a) xjaop(kpoTwin)(tpu-tper-Oyrundochun)namanuii(1l), [CH;(CH,);]sNCl, JUIIDA,

1,4-mnokcan, 90°C, 18 a; b) TOK, IXM, 0°C no KT; c) 'Obr-H,0, EDC-HCI, I[I/IHCC?A, M.
H . H
Br\@N}?H . \\\)oLok)mnp(Kchmn)(Tpm TpeT-6yTundcoctuHnannaguia(ii) %M\@[N}?H
N N [CH3(CHo)3]4NCI, OWNSA, 1,4-nuokean, 90 °C,18 4 NN
H © H ©
47 15 141

Cramus 1. tper-byrun  (R,E-3-(3-ruapokcu-3-metnin-4-okco-2,3,4,5-rerparunpo-1 H-mupuno[2,3-
b][1,4]mnazenun-8-mn)akpuiar (coeaunenue 141).

B 100-mn xkonOy 3arpyxaror (R)-8-6pom-3-ruapokcu-3-mernn-1,2,3,5-rerparunpo-4H-mmpuno[2,3-
b][1,4]mmazenun-4-on 47 (ChiralTek; xupanpHOCTH ompeneneHa mpou3BoibHO; 2,0 T, 7,2 MMonb), n-BuyNCl
(0,240 wmr, 0,86 MMoib), XIOp(KpOoTH)(TpU-TpeT-OyTHIdoCchuH)mamtaguii(Il) (0,144 t, 0,36 MMobB), U cMech
MIPOYBAIOT a30TOM B TeueHue 10 muH. 3atem moOaBisioT TpeT-OyTmmakpwiar 15 (1,57 M, 10,8 mmons), 1,4-
nmuokcat (52 mn) u JJIUIIDA (2,45 ma, 14,4 MMoIb), U1 a30T 0apOOTHPYIOT Yepe3 CMeCh B TEUCHHE €Ie 5 MUH.
Peakmmonnyto cMmech HarpesatoT npu 90°C B Teuenue 18 4 n oxmaxnaroT 1o KT. Peaknmonnyto cmech GUibT-
pytot ¢ npumeHenneM 0,22 MkM ¢uibTpoB, npoMeiBaloT MeCN U KOHIIGHTPUPYIOT JOCyXa B BaKyyMe. AIETO-
HUTPWI 100aBISIOT K HEOUHIIEHHOMY IPOIYKTY, 00pabaThIBAIOT YJIBTPa3BYKOM H JKENITBIH 0Cal0K OT(HHILTPO-
BBHIBAOT ¢ moiydeHueM 141 (2,1 r, 6,5 mmonb, 91,3% BBIXO/) B BUIE KEITOrO TBEPIOTrO BemecTa. R, 1,45 muH;
KXMC: m/z: 321,3 [M+H]". 'H SIMP (400 MTI'ti, IMCO-dy): &, w/mmu 9,97 (c, 1H), 7,93 (x, J=1,7 I'n, 1H),
7,42 (0, J=16,1 I'u, 1H), 7,32 (g, J=1,7 T'u, 1H), 6,34 (n, J=16,1 I'n, 1H), 6,26 (c, 1H), 5,31 (c, 1H), 3,15 (x,
J=53,8 'y, 2H), 1,47 (c, 9H), 1,23 (c, 3H).

)( 2 H o H
N
NZ N g N//\N "y
H © NN

141 142

Cramust 2. (R,E-3-(3-I'mmpokcu-3-merun-4-okco-2,3,4,5-rerparunpo-1H-mupuno[2,3-b][1,4]nrazenun-8-
WIT)akpuioBas Kuciora (coequaeHue 142).

K pactBopy tper-Oytmnm  (R,E-3-(3-ruapoxcu-3-metmin-4-okco-2,3,4,5-rerparunpo- 1 H-mupumo[2,3-
b][1,4]mmazenun-8-mn)akpunarta 141 (0,364 1, 1,03 wmmoms) B JXM (9,1 w™n) mobaBnsior2,2,2-
TpudTOpyKCcycHyto kucioty (0,117 1, 1,03 mmoins) mipu 0°C. Iocne 3aBepmienus peakuun (YIKX-MC koH-
TPOJIb) BCE PACTBOPHUTENN YAAISIOT IO BaKyyMoM. 3aTeM n00aBisioT JIXM, U molydeHHYI0 CMeCh T0OaBISIOT
B xooaubii Et,O. XKenteiit ocagok oTGUILTPOBLIBAIOT U IpoMbIBatoT Et,O ¢ monydeHneM yka3aHHOTO B 3aro-
noBke coenuuenus 142 (0,287 r, 1,09 mmois, 106% BBIXOM) B BHJE )KEIATOTO TBEPAOro BemiecTBa. R, 0,68 muH;
KXMC: m/z: 264,2 [M+H]". 'H SIMP (400 MTI'u, IMCO-dg): &, w/mmn 12,39 (c, 1H), 9,98 (c, 1H), 7,92 (x,
J=1,7 T'u, 1H), 7,47 (n, J=15,6 I'u, 1H), 7,32 (x, J=1,8 I'u, 1H), 6,35 (7, J=16,3 I'n, 1H), 3,23-3,09 (M, 3H), 1,23
(c, 3H).

O H o] H
HO)L\/\@N H 3 HaN ~ N%N OH
lN’ szﬁ o | \\'I N:\Z"W
H © H ©
142
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i g N
HOJ\/\(\I OH 2 r‘qH FOBT Hy0, EDCHCI, )K/\C[ OH
" +
o
Ny " puneA, oMe
H ©

3

Cramus 3. (E)—N—[(4-AMI/IH0—3—MeTI/m—6eH3oq)ypaH-2—Hn)MeTHH]—3—[(3R)—3-rm{pOKCI/I—3-MeTHn-4-0Kco-2,5-
nmuruapo- 1 H-mupuno[2,3-b][ 1,4 mmazenmnn-8-mi]-N-meTunmnpor-2-eHamua (coenuuaenue 143).

B MuKpoOBONHOBOW mpoOupke, TOKphITON amomMuHueBoi (onbroit, cmech (E)-3-[(3R)-3-ruapoxcu-3-
MeTmI-4-0kco-2,5-nuruapo- 1 H-mupumo[2,3-b][ 1,4]mnazenuu-8-mwi|npomn-2-eHoBol  kucimotel 142 (35  wr,
0,13 mmomp) U 3-MeTwi-2-(MeTmiaMuHoOMe T )0eH30ypan-4-amuna 3 (42,93 mr, 0,16 MMOJb) pacTBOPSIIOT B
JAM® (0,22 mm). 'OBb1-H,0 (31,83 wmr, 0,20 mmons) 1 EDC-HCI (39,84 mr, 0,20 MMOJTb) TOOABIISIIOT K PEaKIIH-
OHHOW CMECH W dYepe3 2 MUH IMepeMelINBaHus MPpH KOMHATHOW Temmepatype mobasisror JUTIDA (0,08 wmur,
0,46 Mmons). [TomydeHHyr0 cMech MEpEeMEIINBAIOT B TEMHOTE B T€UEHUE HOYM IIPU KOMHATHOM TeMmmepaType.
PeakimoHHyI0 cMech pa30aBisIOT alleTOHUTPHIIIOM, BBIIAJICHUE OCalka He HAaOJII0NaroT, HO Yepe3 elle HECKOJb-
KO MHUHYT TOSIBJIICTCS OYCHb TOHKOE TBepAoe BemecTBo. CMech pazbaBisaor JIM® 1 ounIaroT mpenapaTuBHON
B2XX n mopwmnmsupyror ¢ noaydenuem 143 (25,7 mr, 0,0575 mMons, 43,72% BBIXO) B BUJE KEITOTO TBEP-
nmoro BemectBa. R, 1,11 mum; XKXMC: m/z: 436,4 [M+H]+. 'H samP (400 MI'u, AMCO-dg): 6, u/mmH 9,93 (c,
1H), 7,98 (1, J=11,6 I'n, 1H), 7,46-7,31 (M, 2,5H), 7,10-7,00 (M, 0,5H), 6,91 (1, J=7,9 I'n, 1H), 6,67-6,61 (M,
1H), 6,38 (x, J=7,9 I'u, 1H), 6,27-6,22 (M, 1H), 5,28 (c, 1H), 5,17 (mc, 2H), 4,83 (c, 0,8H, poramep), 4,69 (c,
1,2H, potamep), 3,23-3,07 (M, 4H), 2,92 (c, 1H), 2,46-2,38 (M, 3H), 1,23 (c, 3H).

IMpumep 25. Cunte3 (E)-3-((2R,3S)-3-ruapokcu-2-metmin-4-okco-2,3,4,5-rerparunpo- 1 H-mupumo[2,3-
b][1,4]mazenun-8-wmn)-N-metnin-N-((3-metunoenzopypan-2-uin)Metrin)akpriamuaa (coenuaenue 150).

O06mas cxema CUHTE3A.

O
CTa.quﬂ1 H OH
tO NHo» HCI Br. o N\rJ\NOEt
OCH |

o
NZ NO,

144 1M1 145

H
Br N Cragun 4
Cragun 2 Ho M Cragvs 3 | o oH .
— B N\h,oa P d
N™ °N
H ©

b | c

LMC peruouscmMep

147

: N
abs OH
L
N" N
H ©

nepsbli# 3MNOWPOBAHHBIA

JHaHTHOMep
148
H =& abs
Mo
Br\(j e C&\ J\/\t\/[ ﬁ
\ abs ) 1IOH
P
N 'N

CTa,quﬂ 5

BTOPOI.;I amoupoaaHHmﬁ SHaHTUOmMep
149
VYcnosus peakuuu: a) TOA, EtOH, kumenne ¢ o6patHsiM xonmoaunsHuKOM; b) Fe, NH,Cl, EtOH, H,0, xu-
nerne ¢ oopaTHeM xonoaunsHIKOM; ¢) NaH, TT'®, 0°C no KT; d) xupansHoe paszneneuue; ¢) Pd-162, MeNCys,,
NBu,Cl, 1,4-guokcan, 80°C.

OH
O H
)H)\ Br. | SN F TOA, EtOH Br | = N\NOE'[
EtO NH,* HCI P P 0]
OH N NO, kun. obp. xon. N NO,
144 1 145

Cramus 1. Otun 3-((5-6poM-2-HUTPONTUPHINH-3 -HIT)aMUHO )-2-THAPOKCHOyTaHoaT (coeanaenne 145).

TOA (2,8 mi, 20,1 MMOJTB) TOOABISIOT K MEPEMEINTMBAEMOMY PaCTBOPY S-0poM-3-(hTop-2-HUTPONTUPHUIUHA
11 (1,1 r, 5,0 MMOJIb) U THAPOXIIOPUAA ITHI 3-aMHHO-2-THApokcuOyTanoata 144 (0,9 r, 4,9 mmons) B EtOH
(20 Mu1) 1 peakIMOHHYIO CMECh HarpeBaloT JI0 KUTICHHUS ¢ OOPATHBIM XOJIOAMILHAKOM B TedeHue 4 4. Peakimon-
HyI0 cMech oxnaxnaaioT 1o KT, 3aTeM KOHIEHTPHPYIOT B BaKyyMe, M HEOUHIICHHBIH MPOAYKT OYHIIAIOT KOJIO-
Ho4HOU xpomatorpadueii (AXM, 3atem 0-10% MeOH//IXM) c nomydenneMm anacrtepeomep | B BHIE JKEJITOTO
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tBepaoro BemmectBa (0,55 1, 32%) n nuacrepeomep 2 B Buze xexroro macia (0,50 r, 26%) BMecTe ¢ apyroi 4a-
CTBI0, KOTOpasi COIEPXKHUT 00a tuactepeomepa B popme xenroro macia (0,22 T, 13%).

Jmactepeomep 1: R, 1,76 mun (crioco6 1a) m/z 348/350 [M+H]" (9P"). 'H SIMP (400 MTI't;, IMCO-dy): 8,
y/miH 8,04 (x, J=1,9 I'n, 1H), 7,97 (1, J=9,2 I'n, 1H), 7,88 (1, J=1,8 I'y, 1H), 6,12 (1, J=4,8 I'n, 1H), 4,39-4,30
(M, 1H), 4,24 (nn, J=4,8 ', 2,8 ', 1H), 4,04 (xB, J=7,1 ', 2H), 1,24 (7, J=6,5 I'y, 3H), 1,09 (1, J=7,1 'y, 3H).

Jmactepeomep 2: R, 1,80 mun (croco6 1a) m/z 348/350 [M+H]" (9P"). 'H SIMP (400 MTI';, IMCO-dy): 8,
y/mnn 8,01 (1, J=1,9 I'n, 1H), 7,99 (1, J=8,9 I'u, 1H), 7,90 (n, J=1,8 I'n, 1H), 6,09 (x, J=5,8 I'n, 1H), 4,28 (az,
J=5,9 I'n, 4,2 T'n, 1H), 4,26-4,19 (M, 1H), 4,14 (xB, J=7,1 I'u, 2H), 1,21 (7, J=7,1 T'u, 3H), 1,14 (7, J=6,3 I'L,

3H).
H OH H OH
Br\@NwOET Fe, NH.CI, Brme)\WOEt
_— >
P (o) = O
NN, N7 NH;

EtOH, H,0

145 146

Cramus 2. Otun 3-((2-aMUHO-5-0pOMITHPUANH-3-HIT)aMHHO )-2-THAPOKCHOyTaHoat (coenuHeHue 146).

Cwmech atrir 3-((5-OpoM-2-HUTPOTTUPHUINH-3-1IT)aMIHO)-2-THAPOKCHOyTaHoata 145 (mmactepeomep 1)
(0,55 r, 1,6 mmouis), mopomika xkene3a (0,71 r, 12,6 mmoins) u xnopuna ammonus (0,34 r, 6,3 MMOITB) B cMecH
pactBopureneii EtOH (50 mu) u H,O (10 mi1) mepeMeInnBaioT Npu KUIEHHH ¢ 0OpaTHBIM XOJOAWIEHHKOM B
TedeHne | 4. PeakimoHHYIO0 cMech 3arpyaroT cyxoi Ha Celite® u 0YMIIAIOT KOJOHOYHOH XpomaTtorpaduei
(0-100% EtOAc/u3orekcan) ¢ HOJy4eHHUEM KeJIaeMOT0 NMpoaykTa 146 B Buje KOPUYHEBOTO TBEPJOTO BELIECTBA
(0,28 r, 56%). R, 0,99 mun (croco6 1a) m/z 318/320 [M+H]" (P"). 'H SIMP (400 MI'n, IMCO-dq): 8, a/mH,
7,28 (1, J=2,0 'y, 1H), 6,72 (n, J=2,1 I'n, 1H), 5,72 (¢, 2H), 5,46 (n, J=6,7 I'n, 1H), 4,64 (1, J=9,2 T'u, 1H), 4,11
(mm, J=6,7 I'y, 3,4 ', 1H), 4,08-3,95 (m, 2H), 3,88-3,76 (m, 1H), 1,21-1,05 (M, 6H).

N

OH
H H
Bre N\moa B AN
| 5 o » OH
H o

148 147

Cramus 3. 8-bpoM-3-ruapoxcu-2-metun-2,3-nmurunpo-1 H-mupumno[2,3-b][ 1,4 nuazenmn-4(SH)-ou (coenu-
Henue 147).

T'unpun Hatpus (60% B MuHepamsHOM Macie, 0,2 T, 5,00 MMOITB) TOOABIAIOT HEOOIBIITUME MOPIUSIMH K
nepeMeIInBaeMoMy pacTBopy HTil  3-((2-aMHHO-5-0poMIUpUANH-3-1IT)aMUHO)-2-THIpOKcHOyTaHoata 146
(1,01, 3,14 mmozp) B TT'® (5,0 i) mpu 0°C. Peakiponnyto cmech HarpesaroT 10 KT u nmepememmBaioT B Teue-
HHe 4 4. PeakMOHHYI0 cMech TacsT ocTopokHbIM JobasienreM NH,4Cl (50 mMir) 1 BOgHYIO cMECh 9KCTParupyroT
EtOAc (3x100 wmu). OObenuHEHHBIE OPraHWYECKHE CJOM IPOMBIBAIOT HACHIIIEHHBIM PacTBOPOM COJIH
(1x100 M), cymaTt ¢ MgSO,, KOHIICHTPUPYIOT B BaKyyMe M OYMINAIOT KOJOHOYHOW xpomarorpadueit (0-50%
EtOAc/u3orekcan) ¢ MoJlydeHHEM JKeJlaeMoro npoayKkTa 147 B Buzme kopuuHeBoro TBepaoro Bemectsa (0,34 T,
37%). R, 1,18 mun (crioco6 1a) m/z 272/274 [M+H]" (3P"). 'H AMP (500 MTI', IMCO-de): 8, u/mn 10,23 (c,
1H), 7,70 (n, J=2,1 I'u, 1H), 7,29 (n, J=2,1 T'u, 1H), 6,36 (1, J=5,6 T'u, 1H), 5,18 (7, J=4,9 I'n, 1H), 4,18 (ax,
J=4,8 T, 3,2 I'n, 1H), 3,79-3,65 (M, 1H), 1,08 (x, J=6,5 I'u, 3H).

XupallbHOE pasnienieHne coenuueHus 147.
H
N
Br " abs

| abs p=eOH

o

N™ °N
H ©

MepBbii aNoUpoBaHHLIA 3HaHTMOMEP

H
Bra N XupankHoe paag. 148
| OH
NN H
H
By N
147 | abs }-1QH
e
N" N
H O

BTopoi anopoBaHHbIi aHaHTUOMep
149

Cramus 4. (2S,3R)-8-bpom-3-ruapokcu-2-meTii-2,3-nurunpo- 1 H-mupumno[2,3-b][ 1,4] mnazenmn-4(SH)-on
(coemunenne 148) wu (2R,3S)-8-0pom-3-ruapokcu-2-metuin-2,3-muruapo- 1 H-mapuno[2,3-b][ 1,4 inazenun-
4(5H)-oH (coequnaenue 149).

DOHaHTHOMEPH! OTAENAIOT XHpajdbHOW mnpenaparuBHoil BOXKX ¢ nmpumenennem Chiralpak® IC (Daicel
Ltd.) xononku (2x25 cM), CKOpOCTh TOTOKa 13,5 Mi MuH'', smoupys cMechio 10% sTaHonma B remrane+0,2%
mTHIamMuHa, YO onpenenenue npu 254 aM. OOpasibl 3arpykaroT Ha KOJIOHKY Yepe3 BCTPOCHHBIM B KOJOHKY
paspexaroMIMii HACOC, IPOKAYNBAIOT STAHOIOM (1,5 MiI MHH ') B TEUCHHE BCETO NPOTOHA, C MOTyYCHHEM 00be-
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JMHEHHOM CKOPOCTH MOTOKA 15 Myt MuH . XHpPaIbHOCT ONMPEENSIOT IPOU3BONBHO.
[epBerit anroupoBaHHbIi 3HAaHTHOMED (coemuuenue 148). R, 9,6 mun (criocod 4b). Bropoii 3monpoBaHHBIH
sHaHTHOMEp (coeamuenue 149). R, 13,5 mun (cmocob 4b).

Q B H & 9 H &
T \ Pd-162, MeNCy N-
R 1 2
\ o | N/ N NBu4Cl, 1,4-gnokeaH, 80 °C X\ [®] | N/
H ©O IS
] 150

149

Cramqus 5. (E)-3-((2R,3S)-3-I'mnpokcu-2-mMetnin-4-okco-2,3,4,5-rerparuapo- 1 H-mapumo[2,3-
b][1,4]mmazenun-8-mn)-N-MmeTrin-N-((3-metunoen3odypan-2-un)MeTrn)akpriamu (coenuaenue 150).

B peaknmonnyito mnpoOupky 3arpyxaroT N-mMeTwi-N-((3-metunden3odypan-2-ui)MeTn)akpuiaMun 9
(42 wmr, 0,18 wmmomp), (2R,3S)-8-0pom-3-ruapokcu-2-metun-2,3-nuruapo-1H-mupuno[2,3-b][1,4]1na3enun-
4(5H)-on 149 (50 wr, 0,18 mMoms), NBuyCl (5,0 mr, 0,02 mmons) u [P(tBu);]Pd(kpotn)Cl (Pd-162) (7,0 wr,
0,02 MMoOJIB) ¥ IPOOHMPKY BaKyyMHUPYIOT M 00paTHO 3anonHsoT N, TpH pasa. JJobasmsor 1,4-nuokcas (5,0 M) u
N-nuknorekcun-N-metunukiorekcanamut (79 mxi, 0,37 MMOIIb), U peakIMOHHYIO cMech HarpeBatoT a0 80°C
Y NIepEeMELINBAIOT B TeueHue ~16 4. PeakunonHyto cmech oxnaxkaatoT 10 KT, pacTBopurens yaajisioT B Bakyyme
Y TBEPJIO€ BEIIECTBO MPOMBIBAIOT M30T€KCaHOM. HeoUHIeHHbIH MPOAYKT 3aTeM OYMIIAIOT KOJOHOYHOW XpoMa-
torpadueit (0-3% MeOH/AXM) ¢ moiaydeHneM keIaeMoro MPoIyKTa B BHIE OJICTHO-KEITOTO TBEPIOTO BeIle-
cTBa. TBepoe BemecTBO 9acTHIHO pacTBOPsIOT B MeCN u 100aBIsAIOT BOLY 0 TEX MOP, MOKa MPOAYKT HE BBI-
najgaer B ocagok. Ocamok cobuparoT GuiIbTpanueil n cymar a3eoTportHoii neperonkoit ¢ MeCN (2x2 mir) ¢ no-
Jy4eHHEM JKeaeMoro mpoxaykra 150 B Buzme O6iemHO-KenToro TBepAoro BemecTra (35 mr, 45%). R, 1,83 mun
(cmoco6 1a) m/z 421 [M+H]" (3P"). 'H SMP (500 MI't, IMCO-dg, 363 K): &, u/mmu 9,80 (¢, 1H), 7,98 (x,
J=1,9 I'n, 1H), 7,59-7,52 (m, 1H), 7,49-7,37 (M, 3H), 7,31-7,22 (M, 2H), 7,12 (7, J=15,7 I'u, 1H), 5,91 (7, J=5,7
I'n, 1H), 4,84 (c, 2H), 4,76 (n, J=4,7 I'u, 1H), 4,22 (nn, J=4,7 I'y, 3,4 T'n, 1H), 3,82-3,71 (m, 1H), 3,10 (c, 3H),
2,27 (c, 3H), 1,12 (z, J=6,5 I'y, 3H).

Mpumep 26. Cunte3 (E)-3-((2R,3S)-3-runpokcun-2-mernin-4-okco-2,3,4,5-rerparuapo-1H-mupuno[2,3-
b][1,4]mnazenun-8-wm)-N-metnn-N-((2-metunden3odypan-3-un)metnin)akpuiiamuia (coequaerne 151).

OO0mas cxema CHHTE3A.

0 H & c 1 Q H S
& Tagua -~
J’I\/// Br Xy abs l» N & X7 abs
N + | abs) QOH ’ | ‘ abs) 1 1QH
l I o a 0 P
o] N™ N N" N
H O H O
38 149 151

VYcnosus peakiun: a) Pd-162, MeNCy,, NBuyCl, 1,4-nuokcan, 80°C.

Cramus 1. (E)-3-((2R,3S)-3-T'unpokcu-2-metun-4-oxco-2,3,4,5-rerparuapo- 1 H-mupumgo[2,3-b][ 1,4]mnaze-
nuH-8-11)-N-MeTun-N-((2-meTunoeHzopypaH-3-mi)MeTn)akpuiamuy (coenuaenune 151).

B peaknmonnyio mnpobupky 3arpyxator N-metmin-N-((2-metmnden3odypaH-3-mi)MeThn)akpuiamMun 38
(42 wmr, 0,18 wmmonp), (2R,3S)-8-6pom-3-ruapokcu-2-metuin-2,3-mquruapo- 1 H-mapuno[2,3-b][1,4]mmazenun-
4(5H)-on 149 (50 wr, 0,18 mMoms), NBuyCl (5,0 mr, 0,02 mmons) u [P(tBu);]Pd(kpotn)Cl (Pd-162) (7,0 wr,
0,02 MMOJIB) ¥ IPOOHMPKY BaKyyMHUPYIOT M 00paTHO 3anonHsoT N, TpH pasa. JJobasmsor 1,4-nuokcas (5,0 M) u
N-nuknorekcun-N-metunukiorekcanamut (79 mxi, 0,37 MMOIIb), U peakIMOHHYIO cMech HarpeBatoT a0 80°C
U TIEpEMCIINBAIOT B TeueHUe 3 4. Peakimonnyto cMech oxnaxaarT 1o KT, pacTBopuTenb yAaisiOT B BAKYyMe U
TBEPJIOC BEIICCTBO MPOMBIBAIOT U30TCKCAHOM. HEOUHIIICHHBIN MTPOAYKT 3aTEM OUYHUINAIOT KOJIOHOYHOW XpOMaTo-
rpadwueit (0-3% MeOH/AXM) ¢ momydeHHEM KeIaeMoTo IPOAYKTa B BUAE OJETHO-KEITOTO TBEPIOTO BEIIECT-
Ba. TBepmoe BemecTBO YacTU4HO pacTBOPsIOT B MeCN 1 106aBIsAIOT BOLY 10 TE€X HOP, TOKa MPOIYKT HE BhITA-
net B ocaok. Ocamok coduparoT pribTpanuei n cymar a3eoTponHoi neperonkoit ¢ MeCN (2x2 M) ¢ mommyde-
HHEM jkeJTaeMoro mpoaykTa 151 B Bume GrmemnHo-xentoro TBepaoro Bemectsa (14 mr, 17%). R, 1,80 mun (cmo-
co6 la) m/z 421 [M+H]" (3P"). 'H SIMP (500 MI't;, IMCO-dg, 363 K): 8, u/mmn 9,80 (c, 1H), 7,98 (1, J=1,9 I'n,
1H), 7,54 (n, J=7,6 I'n, 1H), 7,49-7,42 (m, 2H), 7,39 (&, J=2,0 ', 1H), 7,26-7,15 (M, 2H), 7,10 (m, J=15,9 I'm,
1H), 5,89 (1, J=5,8 T'u, 1H), 4,80-4,73 (m, 3H), 4,21 (nn, J=4,7 I'y, 3,4 I'n, 1H), 3,81-3,71 (M, 1H), 3,00 (c, 3H -
3aTEeMHEH MTUKOM pactBopurens), 2,50 (¢, 3H, - 3areMuen koM pactBoputens), 1,11 (m, J=6,5 ', 3H).

IMpumep 27. Cunte3 (R,E-N-((7-(4-umanodeHokcn)-2-meTundoenzodypan-3-un)mMetwn )-3-(3-ruapokcu-3-
MeTHI-4-0Kkc0-2,3,4,5-Tetparunpo- 1 H-mupuno[2,3-b][ 1,4 auazenun-8-mn)-N-meTunakpuwiamuaa — (COCTUHCHUE
152).

OO0mas cxema CHHTE3A.

/
NHHCI
o] H [0} N
3 + HO” Sy ™ OH Cranwa 1 N N o
o | %, I - \ i | P
N™ "N a N™ N
jog % O i

NG 79 142 152

VYcenosus peakiuu: a) Obt-H,O, EDC-HCI, IUTIDA, IM®.
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Cramust 1. (R,E-N-((7-(4-Llnanogenoxcn)-2-metmndoenzodypan-3-mi)MeTri)-3-(3-ruapokcu-3-metui-4-
okco-2,3,4,5-terparuapo-1H-mupuno[ 2,3-b][ 1,4] anazenmu-8-nn)-N-mMetrnakpuinamMus (coenuHenue 152) momy-
4aroT U3 aMuHa 79 M KUCIOTH 142 B BHAE JKENTOTO0 TBEPAOTO BEIIECTBA B CTAHIAPTHOW PEAKIMH COYCTAHHS
aMyHa C aMHJIOM, OTMCAHHOH, Hampumep, mis coemuHeHus 143 (uuctota=95%; BEIXOA=38%). R, 1,72 ™MuH;
KXMC: m/z: 538,5 [M+H]". 'H SIMP (400 MTI';, AMCO-dy): 8, u/min 9,93 (¢, 1H), 7,98 (c, 1H), 7,83 (m, J=8,9
I'm, 2H), 7,57-7,19 (M, 4H), 7,15-6,99 (M, 4H), 6,24 (mc, 1H), 5,28 (mc, 1H), 4,91 (c, 0,3H, poramep), 4,76 (c,
1,7H, potamep), 3,22-3,09 (M, 2H), 3,07 (c, 2,3H, potamep), 2,87 (c, 0,7H, potamep), 2,48 (c, 3H, gactuano mox
nmukom JIMCO), 1,23 (c, 3H).

IMpumep 28. Cunte3 (E)-N-((7-(3-meToxcudeHokcn)-2-Metnnden3odypan-3-mi)metni )-N-meTu-3-(4-
okco-2,3,4,5-rerparuapo- 1 H-mupuno[2,3-b][ 1,4 nnazenun-8-mn)akpuiaamuna (coequaenue 155).

OO01as cxeMa cUHTE3a.
/ /
N, NH
PMB
| N Craanna 2 | N
o} b o

/

N,
PMB
HO.
. | A Craawa 1
Q a
OMe Br ©/
124 76 153

OMe OMe 154

i N
Ho” |\
=
N™ °N
TFA H © o "
s S¥at e el
(9] P
Craans 3 0 NN
MeO H ©

Cc
156
Ycemoeust peaknuu: a) N,N-mumerwirmunus, Cul, K,PO,, IMCO, 100°C; b) 1-xmopsTunxioppopmuar,

XM, 0°C no KT; c) TATY, AUIIDA, IMO.
{

/ N,
N, PMB
PMB 3-meTokcudpenon 124, Cul, K3PO,, A
N o
O N,N-gumetunrnuums, gMCO, 110 °C o
Br
76 153
OMe
Craaus 1. N-(4-Merokcubensun)-1-(7-(3-meTokcudenoxen)-2-merunoensodypan-3-ui)-N-

MeTwIMeTaHaMuH (coenuHenue 153).

Cmech  1-(7-0pom-2-metminben3odypan-3-m)-N-(4-meTokcnben3mn )-N-mMetunmetanamuaa 76 (200 wr,
0,53 mmomnb), 3-mMeTokcudenona 124 (Sigma-Aldrich) (80 mr, 0,64 MMoIIB), 2-(IMMETHIIAMHHO)yKCYCHON KHCIIO-
o1 (11 wmr, 0,11 mmois), Hoaunma meau(l) (10 mr, 0,05 mMmoise) U TpexocHoBHOTO (ocdara kamms (230 wmr,
1,1 MMOJIB) BaKyyMHPYIOT U 00paTHO 3amoiHsoT a30ToM (3X). JJobasmstor JIMCO (2 mi), 1 cMech HarpeBaroT
nmo 110°C B teuenue Houd. JI0OABIAIOT AOMOJHUTENbHBIE anuKBOTH Homuma meau(l) (10 mr, 0,05 MMoib) u
3-merokcudenona 124 (80 mr, 0,64 MMOIb) W HarpeBaHHE MPOJOJIKAIOT B TEUCHHE emle 3 4. PeakmoHHyIO
cmech oxnaxaaor 10 KT, ¢unbtpyror yepes Celite® n ¢uiapTpaT pa30aBisioT HACHIIIEHHBIM PACTBOPOM COJIH
(20 mur). HeounmieHHyr0 cMeCh SKCTPAarupyroT sTuiiaeraroM (2x10 M) 1 oObeTMHEHHBIE OpraHndeckue (asbl
cymat Haa Na,SO,; ¥ KOHIICHTPUPYIOT B BakyyMe. HeoudumieHHBIH MpoAyKT oummaroT xpomarorpadueii (0-
100% EtOAc/u3orekcaH) ¢ IOIyYeHHEM yYKa3aHHOTO B 3arOJIOBKE COCTUHEHUS 153 B BHE CBETIO-OPAHKEBOTO
macia (103 mr, 43%). R, 1,76 mun (crioco6 1a) m/z 418 [M+H]" (3P").

! /
N, NH
PMB
N 1-xnopatunxnopcomuar N
© AXM, 0 °C ao KT ©
o ' o}
153 154
OMe OMe

Cramus 2. 1-(7-(3-MeTtokcudenokcn)-2-mMetundenzodypan-3-un)-N-mMeTuiMeTaHaMuH (coeauaenue 154).
K nemsaomy pactBopy N-(4-mertokcnubensun)-1-(7-(3-meTokcudeHokcn)-2-Metninden3odypan-3-nm)-N-
metmwMeranamuHa 153 (100 mr, 0,24 Mmmoip) B JIXM (2 mi) mobasmsitor 1-xmopatmwixinoppopmuar (0,031 mur,
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0,29 mmonb). Cmecu nmo3Bosat goctuub KT u nepememnBaot B TeueHue eme 20 MUH, 3aTeM BBIIApUBAIOT J0-
cyxa. OcTaTOK MOMEMIAIOT B METAHOI (5 MJI) M HarpeBaroT MPU KHUIICHUH C OOPATHBIM XOJIOIMIEHUKOM B TEYC-
aue 1 4. CMech BBIAPUBAIOT I0CYXa, H OCTATOK PACTBOPSIIOT B MeTaHoJIe (4 MiT) M HaHOCAT Ha kKoyoHKy CKX (2
r). Komonky npomsiBaror metanom (20 mit) u npoaykT >moupyioT 10% mMetanomsHBIM aMmMuakoM (10 M) ¢ mo-
Jy4eHHEM YKa3aHHOTO B 3arojioBKe coenuHeHHs 154 B Bune OecuBeTHO# Kamenw (42 mr, 47%), KOTOPYIO TpH-
MEHSIOT Ha CIICAYIOIIeH cTamuy 6e3 manbHeimrel ounctku. R, 1,40 mun (crmoco6 1b) m/z 267 [M - NHCH;]

(3P,
o H
@:ﬂ *ACQ e OO0
(8] o) P
- ANN2A, AMD MeO' N H S

154 6 155
OMe

Cranus 3. (E)-N-((7-(3-MetokcudeHokcn)-2-MeTrmideH30pypan-3-un)metun)-N-MeTi-3-(4-0kco-2,3,4,5-
tetparuapo-1 H-mupuno[2,3-b][ 1,4 aua3zenun-8-mn)akpunamuy (coequaenue 155).

K pactBopy 1-(7-(3-merokcudenokcn)-2-metmnoenzodypan-3-mn)-N-metnnmeranamuia 154 (40 wr,
0,11 mMmonb),  Tpudtopanerara  (E)-3-(4-okco-2,3,4,5-terparunpo-1H-nmpuno[2,3-b][1,4]mnazenun-8-
wi)akpuiaoBoit kucnotsl 6 (31 mr, 0,09 mmomns) u JJUIIDA (78 mxi, 0,45 mmoins) B JIM® (2 M) mobaBisioT
TATY (41 wmr, 0,11 mmous) u cmech niepemernuBatoT pu KT B Teuenne 1 4. PeakinoHHyIo cMech racst 106aB-
neraueM Bosl (10 MiT), ¥ TBEpIOE BEIIECTBO COOMPAIOT M cymaT. HeouneHHbIH IPOAYKT OYHIIAI0T XPOMATO-
rpadueit (0-10% MeOH/AXM) ¢ momydeHHeM YKa3aHHOTO B 3arojloOBKe coeawHeHHs 155 B Bume OnemHO-
KEeNTOro TBEPAOro BemecTa (25 Mr, 54%). R, 2,17 mum (cmoco6 la) m/z 513 [M+H]" (OP"). 'H SIMP
(500 MI'u, AMCO-dg, 363 K): 8, u/min 9,13 (c, 1H), 7,99 (1, J=2,0 I'n, 1H), 7,47 (n, J=15,5 'y, 1H), 7,41-7,34
(M, 2H), 7,26 (T, J=8,2 I'n, 1H), 7,17 (1, J=7,9 ', 1H), 7,10 (7, J=15,6 I'n, 1H), 6,88 (mm, J=7,9 I'n, 1,0 I'y, 1H),
6,72 (nnm, J=8,3 T'ny, 2,4 T, 0,8 T, 1H), 6,61 (t, J=2,4 I'u, 1H), 6,57 (ana, J=8,1 T'y, 2,3 ', 0,8 'y, 1H), 5,80
(c, 1H), 4,78 (c, 2H), 3,76 (c, 3H), 3,47-3,42 (m, 2H), 3,03 (c, 3H), 2,70-2,63 (M, 2H), 2,48 (c, 3H).

Mpumep 29. Cunres  (R)-3-runpoxcu-3-merun-8-((E)-3-okco-3-((3aS,6aR)-5-(4-benoxcudpennn)-
3,3a,4,6a-rerparuapounkionenralc|muppon-2(1H)-um)mpon-1-en-1-un)-1,2,3,5-rerparunpo-4H-nupuno[2,3-
b][1,4]mnazenun-4-oHa (coequueHue 159).

St
O

156 57

j)\ J( CTa.quﬁ‘I

Cragua 2

Cragua 3
158 c

YcenmoBust peakiuu: a) Bogd. 2M K,CO;, IM3, Pd(PPhy),; b) TOK/AXM, 0°C mno KT; ¢) 'OBT, EDC,
JUIIDA, IM®.

HCFg,COOH )1\/\[1 :\2, ] NO/ g »
5 ANt e

HO._ .
B OH

nnp,H 2 MK;COs3,

O lg:‘ nma Pd(PPhs),;

\‘ 0

Dy

186 57

Cramus 1. Tper-byrun (3aS,6aR)-5-(4-penokcndennn)-3,3a,4,6a-TeTparuipouKIONeHTa| C | TUPPOII-
2(1H)-xap6okcmiat (coeauHenue 157) cunte3upyror no Meroauke, onucannord B US2017/0174683 Al. B muk-
POBOJTHOBYIO TIpoOWMpKy mobapistor, TpeT-Oytun (3aR,6aR)-5-(((tpudTopmeTiun)cynshonmn)okcn)-3,3a,4,6a-
terparuapormkinonentalcjmuppon-2(1H)-kapéokcumar 57 (104  wmr, 0,276  wmmonb), (4-deHOKCH-
(henn)6opoHOBYIO KHca0Ty 156 (96 Mmr, 0,448 mmois) u pactBop 2 M K,CO; (276 Mk, 0,552 MMOJIb) B 3TH-
JICHTITUKOJIb TUMETIIIOBOM d¢upe (1 M) mpoayBaroT a30ToM B TedeHne 10 MHH B MHUKPOBOJHOBOH OaHe. 3ateM
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no6asisitor Terpakuchenm-pochurnamaauii (30 mr, 0,025 mmons). [TonydeHHYI0 CYCTIEH3UIO TEPEMENTHBAIOT
npu 100°C B teuenne 30 MuH npu 00Jy4eHUH MUKpoBodHaMHU. [lomydeHHslit pactBop oxnaxnaator 1o KT. [o-
GasisiroT Bomy ¥ EtOAc, opraHMYecKwid CJIOH OTAETSIOT, TPOMBIBAIOT BOJOH, 3aTeM HACHIIICHHBIM PacTBOPOM
com u cymat (MgSO,) 1 BHIMAPUBAIOT JAOCYXa C MOJYICHHEM KOPHUYHEBOTO Maciia, KOTOpPOe OYHINAIOT Ha CH-
nukarene ¢ npuMeHenneM koiloHKu SNAP ultra (10 r) u mv-renrana/AcOEt 95/5 no 50/50 B xadecTBe 2IIIOCHTA.
Xopomme (pakiuu coOMpaloT W KOHIEHTPHUPYIOT JocyxXxa ¢ TmosydeHueM Tper-OyTun (3aR,6aS)-5-(4-
(dhenokxcudenmnn)-3,3a,4,6a-retparuaponukionentalcJmuppon-2(1H)-kapbokcunara 157 B Bume OeclBETHOTO
Macia, KOTOpoe KpUCTAUTH3YIOT B BHIE O€I0TO TBEPIOTO BEIIECTBAa NMPH BBICTanBaHUH (85 mr, unctoTa=99%,
BBIXOI=85%). R, 2,65 mun; XKXMC: m/z: 322,2 [M+H]".

NH CF3COOH

OXMITOK O Q -

O O
@ 157 @ 158

Cramuss 2. (3aS,6aR)-5-(4-®enokcudennn)-1,2,3,3a,4,6a-rekcaruaporukionenralcmuppon  2,2,2-
TpudTOparnerar (coequHerue 158).

K pacTBopy TPET-OyTHI (3aR,6aS)-5-(4-penokcudenmn)-3,3a,6,6a-rerparunpo- 1 H-nukmonen-
ta[c|muppoin-2-kapbokcmnara 157 (85 mr, 0,23 mmons) B AXM (1,0 M) mobamnsror mo kammsm 2,2,2-
TpudpTOpyKCycHy0 Kuciory (25,67 mr, 0,23 mMMmonp). PeaknnoHHYIO cMech NEpeMEelMBaIOT MPU KOMHATHOM
TeMIepaType A0 OIpeaesIeHHs IOJIHOrO MPEeBpalleHus UCXOAHOro MaTepuana. [locne 3aBepiieHus peakiuu pac-
TBOPHTEIHN YAAISIOT BAKYYMOM C IIOJIy4€HHEM yKa3aHHOTO B 3aroyioBke coeanHeHus 158 (88 mr) B Buze xxento-
ro macna. R, 1,29 mun (cnoco6 1b); m/z 278,6 [M+H]" (3P").

H

NH CFACOOH o H

9 Y Aoy
H N roBT, EDC | OH
O . HO = I\ CH ' - Q s e,

o =z ey H Y

NN AUNSA, AN H b
H © ©
42 159

158 1

Cragus 3. (R)-3-T'mnpoxcu-3-metmn-8-((E)-3-okco-3-((3aS,6aR)-5-(4-henokcudennn)-3,3a,4,6a-
terparuapouukionenTalc|nuppon-2(1H)-umnpon-1-en-1-um)-1,2,3,5-rerparuapo-4H-nupuno[2,3-b][ 1,4 ] ana-
3enuH-4-0H (coequaeHue 159).

B MuKpOBONHOBYI0O TpPOOHPKY, TOKPHITYI0O allOMHHHEBOH Qombroit nob6asmstror (3aR,6aS)-5-(4-
(denokcudenmun)-1,2,3,3a,6,6a-rekcaruaponukioneHralcjmuppone 2,2, 2-rpudropanerar 158 (44,6  wr,
0,11 mmomns), 'OBT-H,0 (26,18 mr, 0,17 Mmmons, 1,5 3ks.), EDC-HCI (32,77 wmr, 0,17 mmons) u (E)-3-[(3R)-3-
THIIPOKCHU-3-MeTHI-4-0Kc0-2,5-muruapo-1 H-nmupuno[2,3-b][ 1,4] auazenun-8-mwi|npon-2-eHOBYI0  KHCIOTy 142
(30 mr, 0,11 mMmoutp), U TBepaoe BemecTBO pacTBOpsioT B JIM® (0,2 mi). Uepes 2 mun nepememuBanus KT,
nobasmsttor JTUTIDA (0,07 mi, 0,40 mmons). PeaknimoHHyI0 cMech TIEpeMEeNBalOT B TEMHOTE B TCUCHHE HOUH
IpH TOM ke Temmeparype. [locne 3aBepieHns peakIyy, K CMECH T00aBIAIOT BOAY U allETOHUTPHII, CyCIIEH3UIO
00pabaThIBAIOT YIBTPA3BYKOM, OCAJIOK OT(IMILTPOBEIBAIOT W TMpombiBaloT MTBED. HeouwnmeHHBIH TpOmyKT
(18 Mr) mayee oUMIIAIOT ayTOMpeEIN. BhIIEAIOT yKkazaHHOE B 3arojloBKe coenuHerune 159 (6,6 MT) B BUIE KENTOH
nensl. R, 1,91 muH (coco6 1b); m/z 523,5 [M+H]" (3P"). 'H SIMP (400 MI'n, JIMCO-d¢): &, w/mma 'H SIMP
(400 MI'y, AMCO-dy): 8, u/mnH 9,95 (n, J=5,3 T'y, 1H), 7,92 (M, 1H), 9,50 (x, J=8,3 I'n, 2H), 7,42-7,28 (M, 4H),
7,14 (1, J=6,2 I'u, 1H), 7,03-6,95 (M, 4H), (a1, J=6,8 I'n, 15,5 I'n, 1H), 6,28-6,21 (M, 1H), 6,13 (uc, 1H), 5,30
(n, J=4,4 T'n, 1H), 4,05-3,75 (M, 2H), 3,73-3,49 (M, 2H), 3,22-3,10 (M, 2H), 3,10-2,91 (M, 2H), 2,69-2,55 (M, 2H),
1,23 (m, J=4,1 T'u, 3H). [Ipumeuanue: amupaTHICCKUEC CUTHAIBI YACTHYHO 3aTCMHEHBI ITMKAMHU BOJBI M PACTBO-
puTens.
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IMpumep 30. Cunres (E)-N-((7-((2,3-murunpodenzodypan-6-ui)okcn)-2-MeTuioeH30(hypan-3-1ia)MeThII)-

3-(2,2-qumernn-3-okco-1,2,3,4-rerparnaponupuno| 2,3-b Jnupaszun-7-wmm)-N-MeTHiiakpuiIaMuia (coenune-
Huel64).
PME H
PME N N
N Craguna 1 N Cragua 2 Cragus 3

Br A e Q y
+ a b o) c
9] d ©
OH
160 76 o 161 o] 162

B LA Lt
) B O e L
O P
o o o NT N0
Cranua 4 H
164

Yemosust peakiun: a) Cul, N,N-mumerwirmuius, K,PO,, 1,4-muokcan, 100°C; b) Pd/C, MeOH, H,, 45°C;
¢) akpunownxiopun, TOA, XM, 0°C mo KT; d) Pd-116, JUIIDA, BuyNCl, 1,4-nuokcan, 80°C.

PMB
FMB N,N-gumeTUnrnmumH I\]

]
\ Cul, KsPOs,
) b
J Br o J4-nmakean, 110 °C o
QH .
76 160 161
O

Cramus 1. 1-(7-((2,3-Aurunpobenzodypan-6-ni)okcn)-2-metundoensodypan-3-mui)-N-(4-MeTokCHOeH3MIT)-
N-merunmeranamuH (coequaeHue 161).

Cmech  3-(((4-meTokcnOeH3WIT)(METHIT)aMUHO )METH)-2-MeTHI0eH30dypan-7-oma 76 (200  wr,
0,64 mMomnb), 6-6pom-2,3-nuruapodenzodypana 160 (153 mr, 0,77 mmonb), N,N-guMmerunraunuHa (66 Mr,
0,64 mmoms), Cul (122 wmr, 0,64 mmoinb) u K;PO, (273 wmr, 1,3 MMOJIB) BaKyyMHUPYIOT U OOpaTHO 3aIlOJHSIOT
azotom Tpu paza. Jlobasmsror JIMCO (3 min), u cmech HarpeBatoT 110 110°C u mepememmBaroT B TedeHue 16 4.
Peakunonnyro cmeck oxnaxaart mo KT. Jlobasusror stmnanerar (10 M), u cMech GuinbTpyroT uepes Celite®.
TTony4yeHnbIit pacTBOp TPOMBIBAIOT Bojoi (10 M) W HacBIIEHHBIM pacTBopoM coiu (10 mur), cymar Hax
MgSO,, GUIBTPYIOT U KOHIIEHTPUPYIOT B BaKkyyMe. HeoUHIIeHHBIH MPOIYyKT OYMINAIOT KOJIOHOYHOW XpOMaTo-
rpadwueit (0-10% MeOH/JIXM) ¢ noxydeHHEeM yKa3aHHOTO B 3arojIoBKe coequHeHus 161 B Bume OecrBeTHOTO
macna (80 mr, 27%). R, 1,77 mun (crioco6 1a) m/z 430 [M+H]" (3P").

PMB
N

N

ZT

N N

N Pd/C, MeOH, N
o -, o

0 Ha, 45°C o}
o o

Cramus 2. 1-(7-((2,3-durunpobenzodypan-6-ui)okcn)-2-metunoensodypan-3-ui)-N-MeTHIME TaHAMUH
(coenunenue 162).

PactBop  1-(7-((2,3-murunpodenzodypan-6-ni)okcn)-2-metundensodypan-3-mi)-N-(4-MeTokcHOeH3MIT)-
N-merunmeranamuna 161 (80 mr, 0,19 mmons) B Metanoie (5 mur) npomyckatot uepe3 H-cube ¢ 10% Pd/C kara-
JUTHUYECKUM KapTpHIDKeM M ¢ npuMeHeHneM pexxuma 'Full Hy' mpu 45°C. PacTBopuTesb KOHIIEHTPUPYIOT B Ba-
KyyMe C TOJTydeHHEeM YKa3aHHOTO B 3aroJIOBKE coeanHeHHs 162 B Buzme OecieTHoro macia (43 mr, 70%). R,
1,45 muH (croco6 1a) m/z 279 [M - MeNH]+ (3P").
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K
N N
A AKPUIOUIXIIOPHA N
T3A, IXM N
© d

0°C o KT
o T
© o}
Cragus 3. N-((7-((2,3-Jurunpobenzodypan-6-mir)okcn)-2-meTindeH3odypan-3-uia)metn)-N-

MeTuIakpuiaaMus (coequnenue 163).

K nemsnomy pactBopy  1-(7-((2,3-muruapo6enzodypaH-6-mi)okch)-2-MeTniaben3odypan-3-mi)-N-
MetmwMeranamuHa 160 (160 mr, 0,52 mmons) u TOA (300 Mk, 2,07 mmoib) B IXM (10 mi1) m106aBisoT 1Mo
KaIIsiM pacTBOp akpuitowixiiopusaa (42 mxi, 0,52 mmons) B JIXM (1,0 mur). PeakiimoHHYIO CMECh HarpeBaroT JI0
KT u mepememmBarot B Teuenue 1 4. Peaknmonnyro cmech racsat Boou (5,0 mur) u aBe ¢assl otaenstor. Opra-
HUYECKyIo ¢a3y cymar ¢ MgSO,, GUIbTPYIOT M KOHIIEHTPUPYIOT B BakyyMme. HeouneHHbIH POAYKT OUHIIAIOT
xpomarorpadueii (0-100% EtOAc/m3orekcan) ¢ momrydeHrHeM yKa3aHHOTO B 3ar0JIOBKe coenHeHus 163 B Buae
6ecrpetHoro macna (120 mr, 60%). R, 2,36 MI/IH (croco6 la) m/z 364 [M+H]" (3P").

JK/ \(\:L :t Pd-116, AMM2A
BuyNCI, 1.4-amoKcaH, 80° C

Cramus 4. (E)-N-((7-((2,3 I[Hrm[po6eH30(1)ypaH 6-11)oKcH)-2-MeTmibeH30h ypan-3-un)metnin )-3-(2,2-
TUMETHIT-3-0Kc0-1,2,3 ,4-TeTparuaponupuio| 2,3-b]mupasun-7-mn)-N-Metuinakpuwiamu (coenuaenue 164).

B PEaKINOHHYIO IPOOUPKY 3arpyKaroT N-((7-((2,3-nqurnapodenzodypaH-6-mi)okcu)-2-
MeTmioeH30¢ypan-3-mwn)metun)-N-metunakpmwiamuy 163 (60 wmr, 0,16 mMomns), 7-6pom-2,2-aumerni-1,2-
muraaponupuno[2,3-b]mupasun-3(4H)-on 14 (42 wmr, 0,16 MMomnb), THApaAT XJIOpPHAA TETPaOyTUIAMMOHUS
(5,0 mr, 0,02 mmounp) u Pd[P(tBu);], (Pd-116) (9,0 mr, 0,02 MMoIb) U IPOOHPKY BaKyyMHPYIOT U OOpPaTHO 3a-
nonssroT N, Tpu pasza. Jobasnstor 1,4-auokcan (4,0 mur) u JJUIIDA (58 mxi, 0,33 MMOITB), ¥ PEaKIIMOHHYIO
cMech HarpesatoT A0 80°C u nepeMelInBaioT B TeueHue Houu. Peakunonnyto cMech oxiaxaaiot 10 KT, pactso-
pUTENb YAAISIOT B BakyyMe. HeouuIeHHbII MPOAYKT 3aTeM OYHMINAIOT KOJOHOYHOW xpomatorpaduei (0-3%
MeOH/JIXM) ¢ momy4eHHeM XKeJaeMoro npoaykra 164 B Buae OJieHO-KENTOro TBEPJOro BemiecTBa (66 Mr,
74%). R, 2,72 muH (croco6 1b); m/z 539 [M+H]" (3P"). 'H SIMP (500 MI', IMCO-ds, VT SIMP): 8, u/mun
10,42 (c, 1H), 7,89 (m, J=1,9 I'n, 1H), 7,48 (n, J=15,4 T'u, 1H), 7,34 (1, J=7,8 Ty, 1H), 7,25 (n, J=1,9 I'n, 1H),
7,18-7,13 (M, 2H), 7,04 (n, J=15,4 T'u, 1H), 6,83 (an, J=7,9 I'n, 1,0 I'y, 1H), 6,47 (an, J=8,1 I'n, 2,3 I'y, 1H),
6,42 (n, J=2,2 I'u, 1H), 6,04 (c, 1H), 4,78 (c, 2H), 4,57 (T, J=8,6 I'y, 2H), 3,15 (T, J=8,6 I'm, 2H), 3,03 (c, 3H),
2,49 (c, 3H), 1,31 (c, 6H).

IIpumep 31. Cunres (R,E-N-((7-amuHO-2-MeTHIOCH30hypaH-3-MI)MeTHI)-3-(3-THAPOKCH-3-METHII-4-
okco-2,3,4,5-rerparuapo- 1 H-mupuno[2,3-b][ 1,4] mnazenun-8-mn)-N-metunakpriamuna (coeauaenue 167).

O06mas cxema CUHTE3A.

C'ranuﬂ 1 Boc C'ran,wﬂ 2 N
\
s
Ph &)
Ph /N 7::—N
Ph Ph 166

N
B
> e
N™ °N
H © o H
N
47 ’ ka\@ OH
HN ;:l
Cranua 3 2 o NZ N ‘
H ©O

c

VYcnosus peaknuu: a) Pd,(dba);, Xantphos, 6enzodpenonumun 72, Cs,COs3;, PhChs, 110°C; b) i) TOK,
JAXM; ii) akpunonnxiopuna, TOA, XM, 0°C mo KT; ¢) i) Pd-116, NBu,Cl, AUTIBA, 1,4-muokcan, 80°C; ii) 1M
HCI, IXM.
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/
N N,
Boc  BeH3otheHOHUMUH T2, Pdo(dba)s, N Boc
2
o XantPhos, Cs,CO3, PhCH3, 110 °C o]
Br P
97 Ph 165

Cramust 1. tper-byrnn ((7-((nndennnmernineH)amuHo)-2-MeTHia0eH30(hypaH-3-mr)MeT)(MeTm)Kapoa-
Mmar (coequnenue 165).

tpeT-bytnn ((7-0pom-2-metrnoen3odypan-3-mn)meTmn)(Metmn)kapdbamar 97 (2,0 T, 5,65 MMoub), TpuUC-
(mubenzunuaenaneTon)aunannaani (0,52 r, 0,57 mmois), Cs,CO; (3,68 1, 11,3 Mmmonp) u Xantphos (0,49 1,
0,85 MMoOITb) TOOABIAIOT B KOJIOY, U KOJIOY BaKyyMHUPYIOT ¥ 00paTHO 3amosHsoT N, Tpu pasza. J[06aBusioT To-
nyod (40 mur) u N, 6apOoTHPYIOT Uepe3 peakiMoHHYI0 cMech B TeueHue 10 MuH. 3aTem 100aBIisioT 6eH30(eHo-
HumMuH 72 (1,1 My, 6,78 MMOJIb) B pEaKIIMOHHYIO CMECh HarpeBaloT J0 KUTICHHS ¢ 0OpaTHBIM XOJIOIUIHPHIKOM B
TedueHue ~24 4. Peakimonnyio cmech oxmaxnaaior 1o KT, mepemenmBaioT B TeueHHE BBIXOTHBIX U 3aTeM KOH-
HEHTPUPYIOT B BakyyMe. HeounIeHHbIi IPOAYKT OYHUIIAIOT KOJOHOYHOH Xpomarorpadueit (IXM) c momyue-
HHEM JKEJIaeMOT0 IPOAYKTa 165 B BHIE KEITOro Macia, KOTOpOe KpUCTAUIN3YeTCs pu BbicTaunBaHuu (1,67 T,
65%). R, 3,09 mun (crioco6 1b); m/z 455 [M+H]" (3P"). "H SIMP (500 MI', IMCO-dy): &, w/mmn 7,76-7,65 (M,
2H), 7,63-7,55 (m, 1H), 7,55-7,46 (m, 2H), 7,33-7,21 (m, 3H), 7,16-7,04 (m, 3H), 7,01-6,88 (M, 1H), 6,49 (x,
J=7,6 Ty, 1H), 4,40 (c, 2H), 2,61 (c, 3I}), 2,37 (¢, 3H), 1,43 (c, 9H).

Q,
N\Boc : M

) TOK, XM N

v
P

o ii) akpunownxnopwma, TIA A\
XM, 0 ° o KT 0
PhYN 108 Al A Phy_’_N 166
Ph

Cramus 2. N-((7-((AudenmnmernieH)aMrHO)-2-MeTuia0eH30pypan-3-un)metnn )-N-MeTHIakpuiaMu (co-
enuHenue 166).

TOK (15 mur, 195 MMoib) m00aBIAIOT MO KaljisaM K TIepeMemuBacMoMy pacTBopy Tper-Oytum ((7-
((mreHnIMeTHIICH ) aMHHO )-2-MeTII0eH30( ypan-3-mwi)meTwn )(MmeTnn))kapbamata 165 (0,8 1, 1,76 mmons) B
JIXM (30 mun) 1 peakimmoHHyI0 cMech nepememnnBatot nmpu KT B Teuenue 1 4. PeakiimoHHYI0 cMeCh KOHIICHTPH-
PYIOT B BaKyyMme, W TOIY4eHHBIH ocTaTok rmomemarot B JIXM (30 mi), oxnaxnatot no 0°C u gobasmsror TOA
(5,0 M, 35,9 Mmmons), 3ateM akprowtxiopun (0,17 v, 2,11 Mmmons). Peaknuonnyio cmech Bo3Bpamaot k KT
U MIEPEMEIINBAIOT B TeUcHHE ~16 4. PeaknmonHyro cMmech racst Bojoi (50 M), 3aTeM opraHuveckyro ¢asy ot-
JIEJISIIOT W BOAHYIO (hasy cHoBa skcTparupytor XM (2x50 mur). OObenuHEeHHBIE OPTaHUYECKHE CJIOW CyIIaT
MPOIYyCKAaHUEM depe3 KapTpumK (a3opa3ienutelis ¥ KOHIICHTPUPYIOT B BakyyMme. HeouuImeHHBIH MpOAyKT
OYUINAIOT KOJOHOYHOH xpomarorpaducii (0-3% MeOH/IXM) ¢ moirydyeHreM HEOYHIIIEHHOTO MPOIYKTa, KOTO-
pHIii cCHOBa ouninaroT xpomatorpadueii Ha kosmonke (0-30% EtOAc/uzorekcan) ¢ mosryd4eHUEM JKeJIaeMoro Mmpo-
nykTa 166 B BUIE KEATOr0 Macia (O 16 T, 21% 3a 2 cTaaum).

\(\/E i) Pd-116, BAMSA, NBu4Cl,
Q_ﬁ 1,4-nmokcaH, 80 °C:

) 1M HCI, XM

Q(*Aw

167

Cramus 3. (R,E-N-((7-AMuno-2-metunoenzodypan-3-mi)meTuin)-3-(3-ruapokcu-3-mMmetnn-4-okco-2,3,4,5-
terparuapo- 1 H-mupuao[2,3-b][1,4]mnazenun-8-wmi)-N-mMetunakpunamus (coenuaenue 167).

B peaknmonnyro mpoOupky 3arpyxkatoT N-((7-((mudeHmnmMeTnien)aMuHo)-2-MeTuinden3ohypan-3-
wn)MeT)-N-metmnakpmwiamun 166 (0,12 r, 0,29 mmoins), (R)-8-6pom-3-runpoxcu-3-merun-2,3-auruapo-1H-
mupuno[2,3-b][1,4]mmazenun-4(5H)-ou 47 (80 mr, 0,29 mmoins), NBuyCl (9 mr, 0,03 Mmmons) u Pd-116 (15 wmr,
0,03 MMoIIB) ¥ TPOOUPKY BaKyyMHUPYIOT U 00paTHO 3amoyHsoT N, Tpu pasa. [Jobasmstor 1,4-guokcan (5 M) u
JUIIDA (0,10 mi, 0,59 MMob), U peaKUMOHHYIO0 cMech HarpeBaroT A0 80°C 1 mepeMemuBaoT B TeUeHHue 3 4.
Peakmmonnyto cmech oxnaxaaror 10 KT, 3atem pazoasmsror HCI (10 mi, 1 M BoJH.) M BOJHYIO CMECh 9KCTpa-
rupyioT IXM (3x20 mun). O0bennHEeHHBIE OpTaHUIeCKHe dKCTPAKThl npomMbiBatoT BogH. 1 M HCI (2x20 mm),
3aTeM OOBEJIWHCHHBIC BOJHBIC CIOW HelTpamu3yroT Hackiml. BoaH. NaHCO;. [TomydeHHBIH 0ocaok coOHUparoT
¢unpTpanueil 1 OYNIIAT KOJIOHOYHOH Xpomatorpadueit (0-5% MeOH/IXM) ¢ nonxy4eHneM XeaaeMoro mpo-
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nykta 167 B BUe OJICTHO-XKENTOrO TBepAOro BemecTsa (42 mr, 33% 3a 2 cranun). R, 1,32 muH (ciocob 1a); m/z
436 [M+H]" (OP"). 'H SIMP (500 MI'ti, IMCO-dg, 363 K): 8, u/mmn 9,36 (c, 1H), 7,94 (z, J=1,8 I'n, 1H), 7,44
(n, J=15,4 T'n, 1H), 7,36 (m, J=2,0 I'u, 1H), 7,08 (a, J=15,3 I'u, 1H), 6,87 (1, J=7,7 I'u, 1H), 6,74 (n, J=7,7 I',
1H), 6,53 (1, J=7,6 I'n, 1H), 6,03 (T, J=4,6 I'u, 1H), 4,91 (c, 1H), 4,87 (c, 2H), 4,71 (c, 2H), 3,21 (ax, J=13,4, 3,7
I'm, 1H), 3,16 (o1, J=13,4, 5,6 T'u, 1H), 2,98 (c, 3H), 2,47 (¢, 3H), 1,28 (¢, 3H).

IIpumep 32. Cunre3 (E)-N-((7-amunO0-2-MeTHIOCH30ypaH-3-m1)MeTw)-N-MeTui-3-(8-0kco-6,7,8,9-
terparuapo-SH-upuao[2,3-blazenun-3-mn)akpunamuna (coeauaenne 168).

O06mas cxema CUHTE3A.

N/
. O
Boc Q
A\ + HO = | = C'raﬂl ’ |\|'l = | =

HsN P
o] N/ N a Q NN

H O H ©

65 4 168

Ph 2N
1

ToK

Ph

Ycmosust peakuuu: a) 1) TOK, IXM; ii) TATY, JUIIDA, IM®, iii) 1M HCL, IXM.

Cramus 1. (E)-N-((7-Amuno-2-metunoenzodypan-3-wmn)metwn)-N-meTii-3-(8-0kco-6,7,8,9-terparumpo-
SH-mmupuno[2,3-blazenun-3-wmn)akpmiamuy (coenuaenue 168).

TOK (2,5 miu, 32,4 mMonb) MoOaBISAIOT 1O KAaIUIAM K TepeMemnBaeMoMy pacTtBopy Tper-Oytun ((7-
((mubeHnnMeTHIICH ) aMHHO )-2-MeTII0eH30( ypan-3-mwi)meTwn ) (MmeTrnn))kapoamata 165 (0,15 1, 0,21 mmons) B
JAXM (5,0 M) u peaknnoHHYI0 cMech nepememmBaroT nmpu KT B Tedenne 1 4. PeakImoHHYI0 cMeCh KOHIICH-
TPUPYIOT B BaKyyMe H TOJydeHHBIH ocTaTok momemaroT B IM® (2,0 mn) u mobasnstor Tpudropanerat (E)-3-
(8-0kc0-6,7,8,9-terparunpo-5SH-nupuno[2,3-b]asenun-3-mi)akpunoBoit kucinotsr 4 (75 mr, 0,21 MMmomb), 3aTeM
JUIIDA (1,0 mu, 5,73 mMonb). PeakiimoHHyI0 cMech TiepeMeInBaioT B TeucHue 10 MuH, 3ateM no0aBisror ['A-
TV (0,12 1, 0,32 MMOTIB), U PEaKIIMOHHYIO CMECh IIEPEMEIINBAIOT B TeueHue eie ~16 u mpu KT. Peakumnonnyro
cmech pazdasisror BogH. | M HCI (10 min) u sketparupyior AXM (3x20 mi). O0bennHEHHBIE OpTaHUIeCKUe
akcTpakThl npombiBator HCl (2x20 M, 1 M BomH.) 1 00beIMHEHHBIE BOIHBIE CIOW HEHUTPATM3YIOT HACHIIIL.
BogH. NaHCOs;. Tlomy4eHHsIi ocafok coOuparoT GuiIbTpanueld 1 OYHIIAIOT KOJOHOYHOH Xxpomatorpadueii (0-
5% MeOH/JIXM) ¢ noxyueHueM xkeigaeMoro nponaykra 168 B Bume OenoBaroro TBepaoro BemectBa (40 wr,
43% 3a 3 crammm). R, 1,41 mum (cioco6 1a); m/z 405 [M+H]" (3PY). 'H SIMP (500 MI', IMCO-d,, 363 K): 8,
u/miH 9,55 (¢, 1H), 8,47 (1, J=2,2 T'ny, 1H), 8,02 (&, J=2,2 I'u, 1H), 7,54 (0, J=15,4 T'u, 1H), 7,34-7,20 (M, 1H),
6,87 (1, J=7,6 I'y, 1H), 6,75 (1, J=7,7 ', 1H), 6,53 (axn, J=7,6 I'y, 1,1 I'u, 1H), 4,86 (c, 2H), 4,73 (c, 2H), 2,97
(c, 3H), 2,76 (1, J=7,2 I'n, 2H), 2,47 (c, 3H), 2,31 (1, J=7,2 I'n, 2H), 2,14 (1, J=7,2 'y, 2H).

IMpumep 33. Cunte3 (E)-N-metmn-N-((2-metunbdenzodypan-3-um)mernn)-3-(4-okco-2,3,4,5-TeTparuipo-
1H-upuno[2,3-b][ 1,4 anazenmH-8-nn)akpunamuaa (coequaerue 169).

O06mas cxema CUHTE3A.
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VYcnosus peakiuu: a) Pd-162, NCy,NMe, NBuyCl, 1,4-nuoxcan, 80°C 8-6pom-1,2,3,5-rerparnapo-4H-
mupuno[2,3-b][1,4]mmazenun-4-on (coenuuenne 169) CHHTE3UPYIOT COTIACHO METOMKAM, OIUCAHHBIM B JTUTC-
patype, Hanpumep, AFFINIUM PHARMECEUTICALS, INC: W02007/67416, 2007, A2 u AURIGENE DIS-
COVERY TECHNOLOGIES LIMITED; W02013/80222, 2013, Al.

Cragus 1. (E)-N-Metun-N-((2-metunoen3odypan-3-mi)mern)-3-(4-okco-2,3,4,5-rerparuapo-1H-
mupuo[2,3-b][ 1,4 anazenmu-8-mn)akpunamua (coequnenue 170).

B peaknmonnyio mnpobupky 3arpyxkator N-metmin-N-((2-metmnden3odypaH-3-mi)MeThn)akpuiamMun 38
(150 wmr, 0,65 mmoib), 8-O6pom-2,3-murunpo-1H-mupumo[2,3-b][1,4]anazenmu-4(SH)-on 169 (158 wmr, 0,65
MMOJIb), TUApAT Xjaopuaa terpadyrmiammonwst (19,36 mr, 0,07 mmons), [P(tBu);]Pd(kporun)Cl (Pd-162) (26,1
Mr, 0,07 MMoITB). PeakiimoHHyI0 MpoOUPKY MPOMBIBAIOT a30TOM B TeueHue 5 MuH. JloGasisroT 1,4-nmuokcan (10
M) 1 N-nikorekcmi-N-metwiiukiaorekcanamMud (280 Mk, 1,31 MMoIIb), U pEaKIIMOHHYIO CMECh MPOTyBAIOT
a3oToM B TeueHwue eme 5 MuH. Cmech HarpeBatoT 1o 80°C B Teuenune 1 4. PeakmmoHHyro cMech oxnaxatoT 1o KT u
TBEp/IOE BEIIECTBO cOOMparoT (uibTpanueii, npomsiBatoT 1,4-mmoxcanom (10 mon), 3atem aneronutpuniom (10 mo), n
TBEPIOE BEIIICCTBO CYIIAT B BaKyyMe C MOJYYCHHEM YKa3aHHOTO B 3aroyioBKe coequHeHus 170 B BUIE OJeTHO-KENTOTO
TBeproro Berectsa (192 mr, 74%). R, 1,83 mun (crioco6 1b) m/z 391 [M+H]" (3P"). 'H SIMP (400 MI't;, IMCO-d,
363 K): o, w/min 9,17 (¢, 1H), 7,98 (7, J=2,0 ', 1H), 7,54 (7, J=7,5 'y, 1H), 7,50-7,43 (m, 2H), 7,38 (z, J=2,0 I'y, 1H),
7,26-7,16 (M, 2H), 7,10 (m, J=15,5 ', 1H), 5,81 (n, J=4,8 T',, 1H), 4,77 (c, 2H), 3,47-3,41 (M, 2H), 2,69-2,62 (M, 2H).
Ipumeuanne: O6a CH; curaana 3aTeMHCHBI TUKAMU BOZBI i PACTBOPHUTEITSL.
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Mpumep 34. Cunres docdara 2-ruapokcudtas-l-amunns  (E)-(2,2-numernn-7-(3-(metnn((3-
MeTmI0eH30(]ypaH-2-11)METHI)aMHHO)-3-0Kconpon- 1 -eH- 1 -mi)-3-0kco-2,3-aurnaponupuno| 2,3-b Jnupazun-
4(1H)-um)metrna (coeauaenne 172).

O6mas cxema CUHTE3A.
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VYcnosus peakuuu: a) 1) 18-kpayn-6, NMP/N-stunmuapposmgon, KT 2) t-BuOK mpu 10°C, 3aTem xmopme-
THN Ouc-[2- (TpHMeTHHCHan)aTHn docdar 21, 24 4, KT; b) TOK/JIXM, nnurensHas 00paboTKa

1. 18-kpayH-6, NMP/N-3TUnNUpponUaoH,
H KT 2. t-BuOK npu 10 °C
3areM xnopmeTun Buc[2-(Tpumetncunun)etun]docdar
© 21, 249, KT
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Cranmus 1. ouc-(2-(Tpumermncummn)atun)pocdar (E)-(3,3-aumernn-6-(3-(metmin((3-merundensopypan-2-
WJT)METHIT)aMHHO)-3-0Kconpot-1 -eH- 1 -min)-2-0kco-3,4-auruapoxunokcanus-1 (2H)-mm)metrna (coenuuenne
171).

B repmerndHo 3aKkphITOH 6 M MHKpPOBOJHOBOW TpooOupke mox N,, (E)-3-(2,2-mumernin-3-okco-1,4-
muraaponupuno[2,3-b]mupasun-7-mn)-N-metun-N-[(3-MmeTmioen30¢h ypaH-2 -1 )METHII | TPOTI-2-eHaM U T 19
(500 wmr, 1,23 mmous, 1,00 3kB.) 1 1,4,7,10,13,16-rexcaoxarnukinookranekan (408,37 mr, 1,53 MMonb, 1,24 5kB.)
noMmemaT B cycnensnto B N-arwamupponumone (3,0 mur) npu KT. 3aTeM MONyYIeHHYIO JKEATYIO CYCIICH3HIO
nepemernBaroT 1pu KT B TeueHne 5 MUH, ¥ MPOBOAAT IIUKJIBI JETa3MpOBaHMs (5 IMKIIOB; BaKyyM/a3oT). 3aTeM
PCeaKIMOHHYI0 cMech oxiaxaarT a0 10°C u 2-merunmponan-2-oma kamus (1,3 mu, 1,3 mmons, 1,05 ks,
1 M B TT'®) noGaBnsroT 1o KamisiM B TedeHUe 5 MUH. [1oydeHHbIH jKeNThIil pacTBOp CHOBA MOABEPTaroT LIUK-
JaM aera3upoBaHus (3 IMKIIOB; BaKyyM/a3oT) u 3ateM nepememusator npu KT B Tedenne 20 muH. 3aTeM XJ0p-
metm ouc-(2-(tpumermiicunmn)atun)pocdar 21 (1997,1 mr, 1,73 mmons, 1,4 3xB., 30 mac./mMac.% B renrane)
JO0ABIISIIOT 10 KaruisiM K peakiuoHHoi cMecu npu KT B Teuenne 5 mMuH. PeakimonHyro cMmech 3aTteM nepeme-
umpaiot npu KT B Teuenne 22 u (YIKX/MC: Ucxoansiit matepuan: R=1,64 mun; 41% (III1K); P 405,4.
[poxykt: R=2,68 mun; 44% (IIIK); DP": 715,6). CMech HACBIMIEHHOTO PACTBOpPA areTata aMMOHHs (7 MII;
pH 9) u TT® (5 M) 106aBIAIOT B peaKIMOHHYIO cMech. [locie BCTpsixuBaHUs (Ga3bl pa3feNsioT, U BTOPYIO
MIPOMBIBKY OCYIIECTBISIIOT CMEChIO HachlmeHHoro pactBopa coy (7 mu) u TI'® (5 mut). TpeTbio MPOMBIBKY
MIPOBOISIT HACKIEHHBIM PAcTBOPOM coJK (7 MJI) M METHIIIHMKIIOTeKcaHoM (7 Mur), 3aTeM J0OaBISIOT B OPTaHU-
geckyio (azy. IlomydeHHyro cycneH3uio GUIBTPYIOT 4epe3 CTEKISHHBINA (WIBTP, M TBEPAOE BEIIECTBO 3aTEM
MIPOMBIBAIOT METHILUKIOreKcaHoM (7 mit). OuiabTpaT KOHLEHTPUPYIOT nocyxa npu 25°C moa BaKyyMoOM € TO-
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Jy9eHHEM JKEJITOTO Macia, KOTOpoe ounInaroT ¢uni-xpomarorpoueit (Si0,), amoupyst cnavana MTBD 99,8% -
ANDA 0,2%, 3atem MTBED 89,8%-Auetonutpuiiom 10%-ANDA 0,2%. Opakuuu, npeacTaBisioNIe HHTEPEC,
00BEIMHSIOT M KOHIEHTPHPYIOT nocyxa mpu KT mox BakyyMoM C TIOTy4eHHEM YKa3aHHOTO B 3aTOJIOBKE COCIH-
HeHus 171 B Bume >1<enToro Macia (M=440,6 mr; YXKX uncrora: 98% (IIITK); OP': 715,6; 48,9% BBHIXOX).

(o]
t
)LAG \‘/: TOKIXM S N = | =
) o | “
anutensHan obpaboTka N N Q

/SI\/\ "o o] P
SR o-PZ°
HO\/\NH3+
/Sl/ HO\/\NH +
Cramust 2. ®ocdar 2-runpoxcustan-1-amunus (E)-(3,3-aumernn-6-(3-(Metun((3-merunodensodpypan-2-
WJT)METHIT)aMHHO)-3-0Kconpot-1 -eH- 1 -min)-2-0kco-3,4-auruapoxunokcanus-1 (2H)-mn)metrna (coenuueHne
172).

B 50-mn konbe, comepxkamieii Owuc-(2-TpuMeTmincummiTI)pocdat|2,2-mumermn-7-[(E)-3-[metmn-[(3-
METHIOEH30(ypaH-2-UIT)METUI |aMUHO |-3-0KcO-Tpor-1 -eHmi | -3-okco- 1 H-upuno[ 2,3-b Jnupa3un-4-wmi |meTnna
(440,6 mr, 0,60 MMoITB, 1 2KB.) o1 N, 100aBIISAIOT O€3BOMHBIN TOTYOI (4 MIT). PeakiimoOHHYIO0 CMeCh IepeMeIln-
BaroT nipu 0°C 1o mostHOTO pacTBopenus, u pactBop TOK (0,93 mum, 12,08 MmMoib, 20 3kB.) B 6e3BoaHOM JIXM
(2 mun) mpu 0°C mo6aBISAIOT MO KAIUIsIM B TeUeHHWE | MUH MpH TIepeMemnBaHii. PeakiiMOHHYI0 CMECh 3aTeM Iie-
pememmBaroT nipu 0°C B TedeHre | MUH MakCUMYM, U 3aTeM cpa3y ke KOHIICHTPUPYIOT B TITyOOKOM BaKkyyme B
poTtopHOM mcmapurtelne (temneparypa 6anu: 1°C) mo Tex mop, Moka He ocTaHeTcs 2 MJI. 3aTeM J00aBisaioT 6e3-
BOJHBIN TOTYOJI (4 MIT), ¥ peaKIIHOHHYIO CMECh KOHIICHTPUPYIOT JI0 T€X TOp, MMOKa He ocTaHeTcs 2 M. Takoe co-
BBIMTAPUBAHUC TIOBTOPSIOT 4 pa3a. 3aTeM JBaXIbI IPOBOJIAT IIUKJI BTOPOTO CO-BBIMAPUBAHUS TOCYXa C MIPUMEHE-
HHUEM KaXKIbIH pa3 0e3BogHOTO Toxyona (4 mir). KOHeUHBIH OCTaTOK MOJIYYaloT B BUJIE T'yCTOTO JKEJITOTO MAaca.
3aepurenue runponusa noarsepxaaot YIXKX/MC (mpoxykr: R 1,40 mun; 3P 513,5. Mcxomublit maTepuai:
R; 2,68 mun; 0% (TII1K)). Xpans B cyXxoM JbIy BO BpeMsl IPUTOTOBJIEHUS Ul clienyromield craauu. B 50-mm
koutoe ot N, ToTOBAT pacTBop dTanonamuna (186,31 mr, 3,02 mmons, 5 9kB.) B anieroHe (10 mi) mpu 0°C, 3atem
JOOABIISIOT OJHOM MOPITEH K PACTBOPY MPEABIIYIICTO MPOMEKYTOYHOTO COCIMHCHUS B AUXJIOpMETaHe (5 M)
mpu 0°C. Habmrogaercs HeMeaIeHHOE BBITIAJICHUE 0CallKa, M MOJyUYEHHYI0 MOJIOYHO-TIPO3PATHYIO JKEITYIO CyC-
nen3uto nepememnBaroT nmpu 0°C B Tedenne 10 muH. [Tocie dumbpTpanuu yepe3 CTEKISTHHBIA QUIBTP, JIUMKOE
TBEPJIOC BEUICCTBO MPOMBIBAIOT anleTOHOM (1x5 mur; 2x10 mit), 3aTeM audTHIOBEIM 3dupom (2x10 mur). CycrieH-
3UI0 He 00s3aTeNbHO (QMIBTPOBATh MOTHOCTHIO, M KAXKABIM pa3 CIIOM pacTBOPUTENS NOJDKEH IMPHUCYTCTBOBATH
nepesa MepexoaoM Ha CIEIYIONIyI0 CTAIWI0 IPOMBIBAHMSA, 32 HMCKIIOUYEHHEM IIOCIeAHEH. 3aTeM MOIydeHHOe
MEIIKOe KPEeMOBOE TBEPJIOE BEIIECTBO OTCACHIBAIOT AOCYXa B TE€UCHHE TOJIBKO 2-3 ¢, U KOHEYHYIO CYIIKY IPOBO-
1T niox BakyymoM ipu KT ¢ mosrydeHneM yka3aHHOTO B 3arojIOBKE COSAMHEHHS 172 B BHIE JKEITOTO TOPOIIKa
(M=253,7 mr; YOXX uwmcrota: 99% (IIIIK); DP: 513,5; 2 »kB. sraHomammua mo SIMP; 1,3 mac./mac.%
TOK-comu sTanonamuna; 65,3% BBIXOM). 'H IMP (400 MTI', D,O): o, w/mnnu 7,72 (1, J=3,8 T'n, 1H), 7,27-6,92
(M, 7H), 6,65 (m, J=15,6 T'u, 1H), 5,58 (nm, J=3,3 T'y, 11,2 T'n, 2H), 4,55 (¢, 1H, poramep), 4,49 (¢, 1H, pota-
Mep), 3,74-3,70 (M, 4H), 3,06-3,02 (M, 4H), 2,90 (c, 2H, poramep), 2,84 (c, 1H, potamep), 1,98 (c, 2H, poramep),
1,96 (c, 1H, poramep), 1,26-1,20 (m, 6H).

[pumep 35. Cunte3 ¢ocdara 2-ruppokcudtan-1-amunns  (E)-(8-(3-(((7-(3-meTokcudeHokcu)-2-
MeTm6en30dypan-3-m1)MeTHT ) (METHI)aMHHO )-3-0KCOnpoI- 1 -eH- 1 -mi)-4-okco-1,2,3 ,4-terparnapo-SH-mupu-
no[2,3-b][1,4]anazenuu-5-nn)mernna (coenuaenue 174).

O06mas cxema CUHTE3A.
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VYcnous peakmmu: a) 1. 1 M t-BuOK/TT®, JMCO, KT, 2. xmopmerun Owuc-[2-
(TpumeTtmncunmn)aTri | pocdat 21; b) TOK/JIXM, nnurensHas oOpadoTka.
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Cramqus 1. ouc-(2-(Tpumermncunmn)aTin)pocdar (E)-(8-(3-(((7-(3-meTokcnpeHOKCH )-2-

MeTIIOeH30 ypaH-3-m1)MeTh)(METHII)aMHUHO)-3-0KcompoT- 1 -eH- 1 -un)-4-okco-1,2,3,4-teTparunpo-SH-mmpu-
10[2,3-b][ 1,4]mrazenuH-5-un)metuna (coequaenue 173).

B repmeTrnuHO 3aKphITOl 6 M MHKPOBOJHOBOI npoOupke mox azoroM, coxepkameit (E)-N-((7-(3-
METOKCHU(ECHOKCH )-2-MeTIIIOCH30ypaH-3-mn)MeTrin )-N-MeTii-3-(4-okco-2,3,4,5-rerparuapo- 1 H-mupuo[ 2,3-
b][1,4]mnazenun-8-mwn)akpuwramun 155 (400 mr, 0,76 mmons, 1,00 5kB.) B cycrnensun B Oe3Boxnom JIMCO
(3,2 mi) npu KT moGarisitor mo karwisiM 2-metwiponan-2-onat kamus (0,83 mi, 0,83 mmons, 1,10 5xB.; 1 M B
TI'®) B Teuenue 2 MuH. 3aTeM TOMYYEHHBIH TEMHO-KEITHIH PAcTBOP IMOABEPTaIOT IUKIAM JETa3upOBaHUS
(5 mukoB; Bakyym/a3oT) 1 3aTeM nepememmBaroT npu KT B Teuenne 20 MuH. 3aTeM peaKkIMOHHYIO CMECh J0-
0aBJISIFOT TIO KAaruIsIM B TedeHHe 13 MUH K pacTBOpY XJopMeTHi Ouc-(2-(TpumMermncunmn)aTin)docdara 21 (1,47
i, 1,06 mmoms, 1,49kB.; 30% B rekcaHe) mpu SHEPTUYHOM IEPEMEIIMBAHHUM, 3aT€M PEaKIMOHHYIO CMECh
(opamxkeBblii ABYX(a3HBIH pacTBOP) PHEPTHYHO MEPEMEIINBAIOT B TeueHHe 45 MUH, 4TOOBI IMOKa3aTh XOpoIiee
npespamienne YIKX/MC (ucxoanbiit Matepuan: R, 1,82 mun; 14% (ITTIK npu 254 um); DP": 513,6). IIpomykT:
R, 2,66 mun; 65% (TIIK npu 254 um); DP': 823,8). PeakimoHHyI0 cMech racsT Hachil. pactBopom AcONH,
(6 M) 1 9KCTparupyroT etbipe paza MTBD (4x6 mi). O0beMHEHHBIE OpraHNYecKHe Ga3bl TPOMBIBAIOT HACKI-
LICHHBIM PAcTBOPOM coJid U cymaT Haa Na,SO,4 ¢ modydeHueM, mocie KOHLEHTpauu noj BakyymoMm npu 20°C,
TyCTOTO opamkeBoro Macia (M=643 mr; YIXX/MC: 72% (IIK mpu 254 uMm)).

Ounctky npoBoasat ¢ui-xpomartorpadueit (SiO,; amroupys cHauana MTBD 99,5%-/11UBA 0,5%, 3atem
MTBD 93%-aneronutpusiiom 6,5%-ANIA 0,5% u, nHakoneu, MTB3 85%-anetonutpunom 14,5%-ANDA 0,5%).
Opakium, TPeCTaBISAIONINEe HHTEPEC, O0BEIUHIIOT U KOHICHTPUPYIOT nocyxa npu KT mon BakyyMoM ¢ moiry-
YEHWEM YKa3aHHOTO B 3arOJIOBKE COCIMHEHUS B BHIE xenTod meHsl (M=219,5 mr; YOXKX gncrora: 96% (IIIIK
npu 254 um); 33,82% BeIxom). CpemHmii BBIXOI OOBSICHAIOT HEKOTOPHIM Pa3JOXKEHHEM BO BpeMs (IdII-
xpomatorpadun (moarsepxkaeHasM TCX 2D skciepuMeHTaMu).
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Cramus 2. @ochar 2-ruapoxcudtan-1-amuaus (E)-(8-(3-(((7-(3-meTokcudeHokcn)-2-MeTunden3odypan-
3-um)MeTnan )(METHIT)aMHIHO )-3-0Kcompon- 1 -eH- 1 -wmi)-4-okco-1,2,3,4-retparuapo-SH-tmmpuao[ 2,3-
b][1,4]mmazenun-5-mwn)metmna (coeauaenue 174).

B 100-mnm om0y, comepxkanryto Ouc-(2-tpumermncumumTin)docdar  [8-[(E)-3-[[7-(3-MeTokcupeHokcn)-2-
METHUIIOSH30( ypaH-3-1J1 [METHIIMETHIIAMHUHO |-3-0Kconpo- 1 -eHmn|-4-okco-2,3-muruapo- | H-rmapumno[ 2,3-b][ 1,4 ] iuaze-
mH-5-mwiMeroia 173 (219,5 mr, 0,26 mMons, 1,0 9kB.) moa N, go6asistror 6e3BoaHbIA Toiryor (4 mi). [TomydeHHYIO
cMech 3aTeM nepeMernuBatoT npu 0°C 10 MOTHOTO pacTBOPEHUs U pacTBop 2,2,2-TpU(TOPYKCYCHOM KHCIOTHI
(0,93 mi, 12,08 mmousb, 20 3kB.) B 6e3BomHOM JIXM (2,0 M) pu 0°C 1006aBusIOT Mo KaruisM B Tedenue 30 c.
Peakunonnyro cMmech nepememuBaroT npu 0°C B TeueHHe 3 MUH, H PEaKIIHOHHYIO Maccy 3aTeM cpa3y KOHIICH-
TPHUPYIOT B TIIyOOKOM BaKyyMe C pOTOPHBIM HcmapuTesieM (Temneparypa 6anu: 1°C) mo Tex mop, moka He ocTa-
HeTest 2 MIL. 3aTeM JOoOaBIISIOT O€3BOMHBINA TOMYOI (4 MIT), M PEaKIIMOHHYI0 CMECh KOHIICHTPUPYIOT 10 TeX II0D,
TOKa HE OCTaHETCS 2 MJ. DTO CO-BBITIApPWBAHKE MTOBTOPSIOT YETHIPE pa3a Il yaajneHus Bcer octatouHoir TOK
(xenras nena). YOXKX/MC (oxumaemsiit mpoaykT R, 1,58 mun; OP™: 621,6; 92% (IIIIK mpu 254 um). AOU: R,
1,81 mum; 2% (ITTIK mpu 254 uMm)). McxoqHbIil MaTepral He OCTaeTCs.

B 50-m1 ko6e mon N, rotoBart pactBop dTanoiamuna (186,31 mr, 3,02 mmons, 5,0 3xB.) B TT'® (10 mur)
mpu 0°C, 3aTeM MOAABIISIOT OJHOW MOPIIMEH K PacTBOPY MPENbIAYIIECTO MPOMEKYTOYHOTO coenuHeHuss B TT'®
(5 mu) mpu 0°C. Brinagenue ocajka HaOJIOMArOT Yepe3 HECKOJIBKO MHUHYT HpH nepememmBanuu npu 0-5°C u
CYCIICH3HIO 3aTeM (DMIBTPYIOT Y4epe3 CTCKIISTHHBIN (QUIBTP (TBEPIOE BEIIECTBO SBISCTCS IBHO THTPOCKOTUYHBIM,
U QUIBTPAIUI0 OCTAHABIUBAIOT JIO TOTO, KaK JICMICIIKA CTaHET cyXoif). ['ycTtyto cycnensuro npomMeiBaror TI'D
(2x10 ™Mn; QuUIBTpaAIIMIO OCTAHABIMBAIOT KKIBIM pa3 HEMOCPEJACTBEHHO mepexa 3aBepiieHueM). Y IXKX/MC
¢unbTpara mokazana, AU B kauecTBe MEHBIIETO MPOJAYKTA U TOJIBKO CICIBI OXKHUIAEMOT0 MposekapcTea). Ha-
KOHEII TYCTYIO CYCIIEH3HIO MPOMBIBAIOT JUATIIIOBBIM 3GHpoM (2 X 4 MIT), U TBEpJOE BEIIECTBO OTCACHIBAIOT J0-
CyXa B TEUYEHHE BCEr0 HECKOJIBKHUX CEKYH/I. 3aTeM IOJIy4YE€HHOE XKEJITOE TBEPIOE BENIECTBO CYIIAT MO BaKyyMOM
npu KT B TedyeHue HOUM ¢ MOIYYEHHEM YKa3aHHOTO B 3arosioBke coeauHeHus (135,37 mr; 69,2% BbIXOH).
YIXX/MC; cioco6: 3 MUH KHCIOTHBIN cTaHmapt; 254 uM; unctota 97,50% (max rpaduxk I1I1K), OP: 621,58.
'H SIMP (400 MI'w, D,0, 333 K): 8, u/mun 78,62 (¢, 1H), 7,92 (uc, 1H), 7,85 (1, J=15,7 ', 1H), 7,55 (m, 1H),
7,31 (m, 3H), 6,94 (m, 1H), 6,84 (M, 1H), 6,75 (¢, 1H), 6,66 (n, J=7,6 I'n, 1H), 5,97 (¢, 1H, poramep), 5,96 (c,
1H, portamep), 5,10 (c, 1H, poramep), 5,01 (c, 1H, poramep), 4,22 (T, J=5,3 T'u, 4H), 4,03 (M, 2H), 3,91 (c, 1H,
poramep), 3,89 (c, 2H, poramep), 3,54 (T, J=5,2 'y, 4H), 3,31 (c, 3H), 2,88 (m, 1H), 2,78 (M, 1H), 2,64 (c, 3H).
Conepxanne TOK-comp 3TaHOmamMuna: 7,6 Mac./mac.%.
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IMpumep 36. Cunre3 (R,E-N-((7-(6enso[d][1,3]anokcon-5-nnoken)-2-meTmiioeH30dpypaH-3-mi)MeTwi)-3-
(3-runpoxcu-3-metun-4-okco-2,3,4,5-rerparnapo- 1 H-nmupuno[ 2,3-b][ 1,4] nuazennn-8-mi)-N-MeTHnakpuiaMuaa

(coemunenwue 176).
I Cragus 1 @7 \E\,{ j\k’OH
o)

OO6mas cxema CUHTE3A.
118 175 47

o)
0o

176
YcmoBust peaknuu: a) akpuwiowrxiopua, TOA, 0°C mo KT; b) Pd-162, MeNCy,, NBu,Cl, 1,4-muokcaH,

80°C.
H o»\///

o akpunounxnopua, TOA A\
O O

OXM, 0°C npo KT
o
e / ; 175

(o) 118 o
-0

Cramust 1. N-((7-(benzo[d][1,3]rnokcon-5-unokcn)-2-metunden3odypan-3-mi)MeTni)-N-MeTHIaKpUI-
amun (coenunenue 175).

K JeITHOMY pacTBopy 1-(7-(6en3o[d][1,3]nrokcon-5-unokcu)-2-MeTunden3opypan-3-mi)-N-
MetmwiMeranamuHa 118 (196 mr, 0,63 mmons) u TOA (350 Mk, 2,52 mmoib) B JIXM (10 mi) m06aBisoT 1mo
KarisiM pacTBop akpunomnxiopuaa (51 mxm, 0,63 mMonb) B JIXM (1,0 mu). Tlocne 3aBeprienus mobaBieHuUs
cMmech HarpeBaroT 10 KT. CMech mpoMbIBarOT BooH (5,0 MiT), B OpraHMYECKHE BEIIECTBA OTACISAIOT Yepe3 Kap-
TPUMK A pazaeneHus $a3 u BhINAPUBAIOT 10cyxa. HeoYHIeHHbIH MPOAYKT OYHIIAIOT KOJIOHOYHOH XpoMaTo-
rpadwueit (0-50% EtOAc/n3orekcan) ¢ HOTy4eHHEM yKa3aHHOTO B 3arOJIOBKE COeAMHEHHUS 175 B BHIe mpo3pad-
Horo GecrpertHoro macia (120 mr, 51%). R, 2,29 mun (croco6 1a) m/z 366 [M+H]" (3P"). 'H SIMP (500 MTI ',
JAMCO-dg, 363 K): 6, a/mmn 7,27 (n, J=7,7 I'n, 1H), 7,13 (tn, J=7,9, 0,9 T'n, 1H), 6,90-6,76 (M, 3H), 6,70 (mx,
J=2,6T'n, 0,9 I', 1H), 6,51 (nan, J=8,4 'y, 2,4 I', 0,9 ', 1H), 6,18 (nmm, J=16,7 ', 2,4 I', 0,9 T, 1H), 6,02
(n, J=0,9 T'w, 2H), 5,71 (ax, J=10,5 I'n, 2,4 ', 1H), 4,71 (c, 2H), 2,94 (c, 3H), 2,47 (c, 3H).

Q

N\ H
i 2 BFT\I OH  Pd-162, MeNCy 3, NBu,Cl,
+ s,
O N/ N ’ 1,4-avokeaH, 80 °C
o H ©
1 N
o ’ N # | = OH
L o 0 l N/ e
N
o H O

176
Cramqus 2. (R,E-N-((7-(ben3o[d][1,3]arokcomn-5-umokcu)-2-mMetunodenzodypan-3-um)meruin)-3-(3-
TUAPOKCHU-3-MeTHI-4-0KCc0-2,3,4,5-TeTparuapo- 1 H-mupuno[2,3-b][ 1,4] mnazenun-8-mi)-N-MeTHIaKpHIaM Ul
(coemunenwue 176).
B peakumonnyro mpobupky 3arpyxaroT N-((7-(6enzo[d][1,3]anokcomn-5-unokcn)-2-MeTmnoeH30hypan-3-
win)Metn)-N-metmnakpunamun 175 (50 mr, 0,14 mmons), (R)-8-6pom-3-runpokcu-3-merun-2,3-qurugpo-1H-
mupuno[2,3-b][1,4)mmazenun-4(5SH)-on 47 (37 wr, 0,14 wmmoms), NBuCl (4,0 mr, 0,01 mmoip) wu

- 101 -



046887

[P(tBu);]Pd(xpotmn)Cl (Pd-162) (6,0 mr, 0,01 MMoib) u npodupky npombiBaroT N, (5 muH). JJobamstor 1,4-
quokcaH (2,0 mi) u N-nuknorekcmi-N-MeTmiukiorekcanamMus (59 mxi, 0,27 MMOJTB) U pEaKIIMOHHYIO CMECh
cHoBa mpoayBatoT N, (5 muH). Peakimonnyio cmech HarpeBaroT 70 80°C B TedeHue | 9, 3aTeM OXJIaXKIAIOT JI0
KT u BemapusaroT gocyxa. OctaTok pacTuparoT ¢ m3orekcaHoMm (10 MiT) ¥ HEOUHIIEHHOE TBEPIOE BEIIECTBO
ounmarot xpomarorpadueit (0-5% MeOH//IXM) ¢ momydeHreM yKa3aHHOTO B 3aroJIOBKE coeauHeHus 176 B
BHJIC GIIeIHO-KENTOro TBepaoro Bemectsa (41 mr, 53%). R, 2,15 mun (coco6 1a); m/z 557 [M+H]" (OP"). 'H
SAMP (500 MI'n, AMCO-dg, 363 K): 8, u/miH 9,37 (¢, 1H), 7,96 (n, J=1,9 I'n, 1H), 7,47 (n, J=15,4 'y, 1H), 7,37
(m, J=2,0 I', 1H), 7,31 (m, J=7,8 T'y, 1H), 7,13 (1, J=7,9 'y, 2H), 6,86 (n, J=8,4 I'n, 1H), 6,79 (mx, J=8,0 I'ry, 0,9
I'u, 1H), 6,70 (1, J=2,4 I'n, 1H), 6,51 (nm, J=8,4 I'y, 2,5 I'y, 1H), 6,06-6,02 (m, 1H), 6,02 (c, 2H), 4,92 (x, J=1,1
I'u, 1H), 4,78 (c, 2H), 3,25-3,13 (M, 2H), 3,00 (x, J=1,1 I'n, 3H), 2,49 (c, 3H), 1,29 (c, 3H).

Mpumep 37. Cunre3 (E)-N-((7-(urmonun-5-unokcn)-2-metunoensodypan-3-mwi)mernn)-N-meti-3-(8-
0Kc0-6,7,8,9-Terparnapo-SH-nupuno| 2,3-blazenun-3-un)akpuwiamun (coeaunenue 180).

OO0mras cxema CHHTE3A.

(D’ .PMB CTanMﬂ 1 ,PMB CTau,Mﬂ 2
N
Boc

TFA H

=R Qr 28°0)
’b Qr o0

VYemosust peakiun: a) Cul, N,N-muMeTHirmiuH, CSZC03, JIM®, 100°C; b) Pd/C, MeOH, H,, 50°C; c)
TATY, JUIIDA, IM®; d) TOK, IXM.

Br
_PMB  Cul, N,N-aumeTunrnuuumx,
N | \ Boc S | ‘
(o}

Bod HO' Cs,C0;, AN, 110 °C
ocC

176 76 177

Cramus 1. tper-Byrun  5-((3-(((4-meTokcnOeH3MIT)(METHIT)aMIHO )METHIT)-2-MeTHIIOEH30ypaH-7-
WIJT)OKCH)MHIOJIHMH- | -kapOokcunat (coequaenue 177).

Cmech  3-(((4-meTokcnOeH3WIT)(METHII)aMUHO )METH)-2-MeTHI0eH30dypan-7-oma 76 (150  wr,
0,48 mmonsp), Homuma meau(l) (92 wmr, 0,48 mmons), N,N-mumermnrmunuaa (50 mr, 0,48 mmons), Cs,COj
(628 mr, 1,9 MMoIIB) 1 TpeT-OyTHII 5S-OpoMUHI0INH-1-kapOokcunara 176 (144 mr, 0,48 MMOJIb) BaKyyMHUPYIOT
obpaTHO 3amonHAIOT a30ToM (3x). JloGasmstor JIM® (3 ma) u cmech HarpeBatoT 10 110°C B TeueHue HOUM.
Cwmech pasbasisitoT Bogor (5 mir) m EtOAc (5 mu). ®a3sl paznensor, 1 BoaHyo (asy skcrparupyror EtOAc
(2x10 mi). OObenMHEHHBIE OpTaHndYecKue (ha3bl MPOMBIBAIOT HACKHIIMICHHBIM pacTBOpoM coim (15 mur), cymar
Hag MgSOj,, GUIBTPYIOT M KOHLEHTPUPYIOT 0] BAKyyMOM. HeounIieHHbIH NpoIyKT OYHIIAIOT XpoMaTorpadu-
eit (0-100% EtOAc/u30orekcan) ¢ moydeHHEM YKa3aHHOTO B 3ar0JIOBKE COCAMHEHUS 177 B BHIIE TEMHO-XKEITOTO
maca (129 mr, 49%). R, 3,21 mun (crioco6 1b); m/z 529 [M+H]" (9P"). 'H SIMP (500 MT'u, CDCls): 8, a/mu
7,47-7,24 (m, 4H), 7,09 (1, J=7,8 'y, 1H), 6,97-6,87 (M, 4H), 6,71 (1, J=7,9 I'u, 1H), 4,02 (e, 2H), 3,83 (¢, 3H),
3,56 (c, 2H), 3,52 (c, 2H), 3,08 (T, J=8,6 ', 2H), 2,46 (c, 3H), 2,21 (¢, 3H), 1,59 (c, 9H).

Pd/C, H
Boc’N | N‘PMB - Boc’N ] NH
o % | MeCH, 50 °C o % |

177 178

Cramus 2. tper-byrmn  5-((2-metmin-3-((MeTnnamuHO )MeTHIT)0eH30(ypaH-7-1T)OKCH )UH/I0JIHH- 1 -
kapOokcmiar (coenuneHue 178).

PactBop TpeT-OyTHiI 5-((3-(((4-meToKCcHOCH3MIT)(METHIT)aMHHO )METHII ) -2 -MeTHIIOeH30hypaH-7-
WJT)OKCH ) MHIO0IHH- 1 -kapOokcunat 177 (129 wmr, 0,24 mmons) B MeOH (5 mur) rugpupyror B H-Cube (10% Pd/C,
30x4 MM, momHbIH Bomopon, S0°C, 1 mu/MuH). PacTBOpUTENh yOANSIOT B BaKyyme, 3aT€M OCTaTOK IOBTOPHO
pactBopsitor B MeOH u 3arpysxkaror B CKX xononky (1 r). Kononky npomsiBator MeOH (50 mur) u 3aTem mnpo-
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IyKT smoupytot 0,7 M MeTaHONBHBIM aMMHAaKOM U KOHLIEHTPHPYIOT B BakyyMme. HeounIeHHbIH POAYKT O4H-
matoT xpomarorpagueii (0-10% (0,7 M NH;/MeOH)/AXM) c noixydeHHEeM yKa3aHHOTO B 3ar0JIOBKE COEIIMHE-
HUA 178 B BUIe OecBeTHOTO Macia (54 MT, 52%). R, 2,41 Mun (croco6 1b); m/z 322 (M - tBu-NHCH;) " (3P").

o)
,bs )r _TATY g ‘b\oi }\J\/\T = o~
OWN3A, AMe o N
H o

Craaus 3. (E)-tper-bytun 5—((2-MGTI/IJ'I-3—((N—MeTI/IJ'I—3—(8-0KCO-6,7,8,9-TeTpal“I/I,Hp0-5H-HI/IpI/IIIO[2,3-
bJazenun-3-mn)akpriiaMuao )MeTHI)0eH30(] ypaH-7 -1iT) OKCH)MHIO0NNH- | -kapOokcunar (coequnenue 179).

K cycmem3un Tper-Oytun  5-((2-metmin-3-((MeTHiIaMuHO )METHIT) 0eH30ypaH-7-1IT)OKCH ) HHIOJTUH- | -
kapOokcmimata 178 (100 mr, 0,24 mMonb), TpudToparnerara (E)-3-(8-oxco-6,7,8,9-rerparuapo-SH-mupumo[2,3-
blazenun-3-wmn)akpmioBoit kuciotsl 4 (109 mr, 0,24 mmons) u JJUTIDA (0,21 mi, 1,22 mmoins) B IM® (2,0 M)
nobasnstor TATY (102 mr, 0,27 MMOJIB), B pEaKIIMOHHYIO CMECh IMEePEMENMBAIOT B TeueHUe 2 4. 3ateM n100aB-
nst0T BoAy (3,0 MiT) 1 TBepOE BElIecTBO cobuparoT GpribTpanyeil. HeounimeHHOe TBEp10€ BEIIECTBO OUHUIIIAIOT
xpomarorpacgueii (0-10% MeOH/AXM) c nosydeHneM yKka3aHHOTO B 3ar0JIOBKE COC/MHCHMUS 179 B Buze xein-
Toro TBeporo BemecTsa (100 mr, 62%) R, 2,63 MuH (cnoco6 1a); m/z 623 [M+H]" (9P" )

LG = %\QIMCQ

179

Cramus 4. (E)—N—((7-(I/IH,£[0HI/IH—5-I/IHOKCI/I)-2—MCTI/IH6CH30(1)ypaH—3-I/IH)MeTI/IH)-N-MeTI/IH-3—(8-0KCO—6,7,8,9—
terparuapo-SH-upuao[2,3-blazenun-3-mn)akpmtamuy (coeauaenue 180).

TOK (2 mm, 25 MMoab) moOaBIsAIOT MO KaIulsIM K mepemermBaeMoMy pactBopy (E)-tper-Oytmm 5-((2-
meTmi-3-((N-metun-3-(8-o0kco-6,7,8,9-retparunpo-SH-mupuno[ 2,3-b]azenuH-3-mn)akpuiraMuI0 )METHIT ) OEH30-
(dbypan-7-nn)okcn)uHponuHe- 1 -kapookcunara 179 (100 mr, 0,16 mmons) B JIXM (4,0 min). Peaknmonnyro cmech
nepeMerinBaiT B Tedyenrne 30 MUH, 3aTeM KOHLEHTPUPYIOT B BakyyMme. [loiydeHHOe KeIToe Macyio CyCIeH/I1-
pytot B NaHCO; (10 M) 1 mepememmBaroT B Teuenne 30 muH. Bogayro cmech akcTparupytoT XM (3x10 mi),
1 00BbETUHEHHBIC OpTaHUYeCKHe CIIoU cymat ¢ MgSO4, GUIBTPYIOT U KOHIEHTPUPYIOT B BAKYYME C MTOTyYCHH-
€M YKa3aHHOTO B 3aroyioBke coemuaeHus 180 B Bume OcxxeBoro TBepaoro Bemectsa (50 mr, 56%). R, 1,36 mun
(cmoco6 1a); m/z 523 [M+H]" (3P"). 'H SIMP (500 MI';, IMCO-de): 8, w/mmi 9,57 (c, 1H), 8,49 (x, J=2,2 I’y
1H), 8,03 (m, J=2,2 T'u, 1H), 7,57 (n, J=15,4 T'u, 1H), 7,36-7,18 (M, 2H), 7,07 (1, J=7,9 I'u, 1H), 6,87-6,79 (M,
1H), 6,67 (an, J=8,4 T'n, 2,5 T'w, 2H), 6,50 (1, J=8,3 T'u, 1H), 5,12 (¢, 1H), 4,79 (c, 2H), 3,46 (1, J=8,5 T', 2H),
3,01 (c, 3H), 2,93 (t, J=8,5 I'u, 2H), 2,77 (1, J=7,2 'y, 2H), 2,50 (c, 3H), 2,32 (T, J=7,2 ', 2H), 2,15 (@, J=7,2
I'u, 2H).

[Tpumep 38. Cunres (R,E-N-((7-((2,3-nuruapobden3ohypan-6-ui)okcn)-2 -MeTHI0OeH30h ypaH-3-
nn)Metnn)-3-(3-ruapoxrcu-3-metun-4-oxco-2,3,4,5-rerparuapo- 1 H-mupuno[ 2,3-b][ 1,4] mnazenun-8-mm)-N-me-
TUIakpuwiamMuaa (coennuenue 182).

O06mas cxema CUHTE3A.

Br\(\/E Q’OH

H
N\ N\
A Cragnsa 1 A */\q
© a © Cra.u.wﬂ 2 L_Q\
o 0 N
162 181
O Q

PearenTsl u ycnoBust: a) akpunowrxiopua, TOA, 0°C no KT; b) Pd-162, MeNCy,, NBuyCl, 1,4-muokcaH,

80°C.
N
N N\
N akpunonnxncpug, T3A, OXM A\
O o}

0°C po KT

ZT

Cramus 1. N-((7-((2,3-Aurnapobenzodypan-6-ui)okcn)-2-MeTUIIOEH30P ypaH-3 -1 ) MeTHIT ) -N-MeTHII-
akpmiamug (coequHenue 181).

K nemsnomy pactBopy  1-(7-((2,3-muruapobenzodypaH-6-mi)okch)-2-MeTniaben3odypan-3-mi)-N-
MeTrameraHamuH 162 (160 mr, 0,52 mmone) u TOA (300 mxir, 2,07 mmons) B IXM (10 mur) 1o0aBisroT Mo Kar-
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JsIM pacTBop akprronsxyopuna (42 Mk, 0,52 mmons) B JIXM (1,0 min). Peaknmonnyto cmeck HarpeBatoT 10 KT
U TICpEMCIIUBAIOT B TeucHHe 1 4. PeakimonHyto cmech racsat oot (5,0 M) u ae ¢assl oTnensitor. Opranunye-
ckyto ¢asy cymar ¢ MgSO,, GUIBTPYIOT B KOHIEHTPHPYIOT B BakyyMe. HeodwImeHHBIH MPOIYKT OYHIIAIOT
xpomarorpadueii (0-100% EtOAc/m3orekcan) ¢ momrydeHreM yKa3aHHOTO B 3aroJIOBKe coennHeHus 181 B Buze
6ecupetHOro Macna (120 mr, 60%). R, 2,36 Mun (crocob 1a); m/z 364 [M+H]" (QP").

N i }I‘ i N
g . P N
4 Brmw oH  Pd-162, MeNCyz NBuCl, (_Q*o ' NJK/\E/I }OH
- X o
o] + WP N % 1, 4-fvokeaH, 80 °C (o) © N H [©]
o ho

182

o}

Cramus 2. (R,E-N-((7-((2,3-uruapoben3odypan-6-ni)oKkcn)-2-MeTHI0eH30 P ypaH-3 -mn)MeTH)-3-(3-
TUAPOKCHU-3-MeTHI-4-0KCc0-2,3,4,5-TeTparuapo- 1 H-mupuno[2,3-b][ 1,4] mnazenun-8-mi)-N-MeTHIaKpHIaM U]
(coemunenwue 182).

B PEaKINOHHYIO IPOOUPKY 3arpyKaroT N-((7-((2,3-nqurnapodenzodypaH-6-mi)okcu)-2-
MeTmioeH3odypan-3-mn)mernn)-N-metunakpmwramun 181 (60 mr, 0,17 mmons), (R)-8-6pom-3-ruapokcu-3-
MeTtwi-2,3-nuruapo-1 H-mupuno[2,3-b][ 1,4 mmazenun-4(SH)-on 47 (45 wmr, 0,17 mwmons), NBuyCl (5 wr,
0,02 mmoms), [P(tBu);]Pd(xporum)Cl (Pd-162) (7 mr, 0,02 MMoib) U poOHPKY HpoMBEIBalOT N, B TE€UEHHUE
5 muH. [loGapnsiot 1,4-muokcan (3,0 M) u N-ruknorekcmi-N-metuukinorekcanamus (75 mxi, 0,35 MMoinb),
Y PEaKIMOHHYIO CMECh MPOoAYyBaloT N, B TeueHue eule 5 MuH. Cmech HarpeBatoT 10 80°C B Teuenue 1 4 u 3atem
oxnaxaatot 1o KT. Jlo6asnsror stnmanerar (5,0 Mi1), ¥ NOJTYYSHHBIH PacTBOp NPOMBIBAIOT BogoH (5,0 M) u
HachIIEHHBIM pacTBopoM cosi (5,0 mir), cymat Hag MgSO,, GuIBTPYIOT M KOHIEHTPUPYIOT B Bakyyme. He-
OYMINEHHBIN TPOIYKT ounmIaroT xpomarorpadueit (0-10% MeOH/IXM) ¢ moryuyeHreM yKa3aHHOTO B 3aroj0B-
Ke coeanHeHus 182 B Buae OienHO-XKeNTOro TBepHoro Bemectsa (29 mr, 36%). R; 2,12 mun (cmocob la); m/z
555 [M+H]" (3P"). 'H SIMP (500 MI't, IMCO-de, 363 K): 8, u/mmn 9,38 (c, 1H), 7,96 (n, J=1,9 T'u, 1H), 7,47
(m, J=15,4 Tu, 1H), 7,41-7,25 (m, 2H), 7,25-7,03 (M, 3H), 6,83 (mn, J=7,9 I'n, 1,1 Ty, 1H), 6,47 (an, J=8,0 I'y,
1,6 T'm, 1H), 6,42 (x, J=2,2 T'n, 1H), 6,05 (c, 1H), 4,93 (c, 1H), 4,78 (c, 2H), 4,57 (1, J=8,6 T'm, 2H), 3,25-3,11 (M,
4H), 3,03 (c, 3H), 2,48 (¢, 3H), 1,29 (c, 3H).

[Tpumep 39. Cunres (R,E-3-(3-ruapoxcu-3-metmin-4-okco-2,3,4,5-rerparuapo- 1 H-mupumo[2,3-
b][1,4]mazenun-8-wmn)-N-((7-(3-meTokcudeHoKcH)-2-MeTHIOeH30h ypaH-3 -m1)MeTH ) -N-Me THIaKpUITaMH/T
(coenunenue 183).

OO0mas cxema CHHTE3A.

Cragwua 1

Qr *Afm

183

Pearents! u yenosus: a) 'Obt-H,0, EDC-HCI, JUIIDA, IM®.

Cramus 1. (R,E-3-(3-T'mapoxcu-3-metmin-4-oxco-2,3,4,5-rerparuapo- 1 H-mupuno[2,3-b][ 1,4 nnazennH-8-
nn)-N-((7-(3-MeTokcupeHokcn )-2-MmeTunden3opypan-3-un)metun )-N-MeTrunakpriamu (coequaennel 83).

MHUKpOBOJTHOBYIO TNPOOHPKY, MOKPHITYIO altoMHHHEBOH Qoinbroii, 3arpyxator ['Obr-H,O (8,04 wr,
0,05 wmmoms) u  (E)-3-[(3R)-3-ruapokcu-3-meTmin-4-okco-2,5-quruapo- 1 H-mupuno[2,3-b][ 1,4] mnazenuH-8-
wi|npomn-2-eHoByro kuciory 142 (9,21 wmr, 0,04 mmoms) u JM® (0,3 wmi). Jlobaemstor 1-[7-(3-
MeTOKCH(EHOKCH)-2-MeTI-0eH30(dypan-3-mi]|-N-merun-meranamu 153 (10,41 mr, 0,04 mmons) u EDCI-HCI
(10,06 mr, 0,05 Mmmodb), u yepe3 2 muH nepememuBanus npu KT mobdasnstor JJUIIDA (0,02 mi, 0,12 MMoIb).
PeakunoHHY0 CMeCh IIepeMEInBaIOT B TeMHOTE B TeueHne Houn mpu KT. 3atem no6aBisioT BOLy M alleTOHUT-
pWI, cMech 00padaTHIBAIOT YIIBTPa3BYKOM U OCaOK OT(GHIBTPOBEIBAIOT. HeouHIeHHBIH TPOIYKT (24 MT) o4H-
mrarot npenapatuBHoit BOXKX ¢ nmpumenenuem rpaguenta Boga/AllH 100% mo 100% c nmoxydeHueM yka3aHHO-
ro B 3arojioBke coenuHeHus 183 B Buae skenroro macna (3,7 mr, 19,4% Bexon). R, 1,83 mun (cmoco6 1b); m/z
543,5 [M+H]" (3P"). 'H SIMP (400 MT', JIMCO-de): 8, w/mmn 9,93 (c, 1H), 7,98 (c, 1H), 7,52-7,17 (m, 5H),
7,06 (g, J=15,5 I', 1H), 6,88 (x, J=8,2 'y, 1H), 6,71 (ax, J=1,7 I', 7,9 I', 1H), 6,61-6,56 (M, 1H), 6,51 (ux,
J=1,8 T, 8,4 I'n, 1H), 6,28-6,19 (m, 1H), 5,28 (c, 1H),4,90, 4,75 (2 ¢, 2H), 3,73 (c, 3H), 3,21-3,08 (M, 2H), 3,006,
2,96 (2 ¢, 3H), 2,45 (c, 3H), 1,23 (c, 3H) (poramepsr).
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Mpumep 40. Cunte3 (E)-N-((7-(3-meTokcudenokcn)-2-merundensodypan-3-mi)mernn)-N-metui-3-(8-
0KC0-6,7,8,9-TeTparuapo-SH-mmupuno[2,3-blazenun-3-mn)akpuwiamun (coeaunenue 186).
O06mas cxema CHHTE3A.

Br R

Nig

N
H O
)'k/ 185
QQr Q%
CTaﬂ,MFlZ
o
QQWQM\FQ
(@] o P
eo "o

b
Pearentsl u ycnmoBus: a) akpunownxiopun, TOA, XM, 0°C; b) Pd-116, JUIIDA, NBu,Cl, nuokcas,
80°C.
Cunrte3 3-0pom-6,7-nurunpo-SH-mupuno[2,3-blazenun-8(9H)-on (coequnenue 185) panee omucan y AF-
FINIUM PHARMECEUTICALS, INC: W0O2007/67416, 2007, A2.

0
QI\TH akpunounxnopus, N)J\/
°© o QO I
eO 0
MeO

T3A, XM, 0°¢

Cramust 1. N-((7-(3-Metokcupenokcn)-2-meTninbeH3opypas-3-mi)MeTiin)-N-MeTunakpuiaMus (coenine-
Hue 184).

K [EpEMEIINBAEMOMY pactBopy 1-(7-(3-meTokcudenokcn)-2-metmnbden3odypan-3-m)-N-
MeTraMmeraHamuHa 153 (155 mr, 0,52 mmone) B IXM (1,5 M) mobasisiror TOA (0,22 mi, 1,58 MMoib) 1 akpu-
nowrxyopux (0,051 mi, 0,63 mmons) npu 0°C. Peakumonnyro cMech nepemeniuBarot npu 0°C B Teuenue 1 4,
3ateM HarpeBaroT npu KT. Peaknmonnyto cmech racsat Bomoi (5,0 mi), 3areM skctparupytor B IXM (20 mm).
OpraHudecKue BEMIeCTBa OTACISIIOT U CYIIAT MPOIycKaHueM depe3 THapodhoOHyto GpUTTy, U 3aTeM KOHIIEHTPH-
pyloT B BakyyMme. HeouHWmeHHBIH NPOOYKT OYHMINAIOT XpomaTtorpadumerd Ha aByokncu kpemHus (0-100%
EtOAc/u3orekcaHn) ¢ TodydeHHEM yKa3aHHOTO B 3aroyioBke coenuHenws 184 B Buae xenroro macia (122 wr,
67%). R; 2,32 muH (crtoco6 1b); m/z 352 [M+H (3P").

)J\/ Bra A Pd-116, JWM3A
| P
NN BuNCI, AMOKCaH, 80 °C
H e}

Cramus 2. (E)-N-((7—(3-MeTOKcnd)eHOKCH)-2—MeTHn6eH30d)ypaH—3-I/m)MeTI/m)-N-MeTHn-3-(8—01(00-6,7,8,9-
terparuapo-SH-tmupuao[2,3-blazenun-3-mn)akpmiamuy (coeauaenue 186).

B peakunonnyto mpobupky 3arpyxatoT N-((7-(3-meTokcudeHokcn)-2-Metniaden3odypan-3-um)mMetnn)-N-
Metwiakpunamun 184 (55 wmr, 0,16 mmoms), 3-06pom-6,7-murunpo-SH-mmmpumo[2,3-blazenun-8(9H)-on 185
(38 wr, 0,16 mmons), n-BuyNCI-H,0 (5,0 mr, 0,02 mmons) u Pd[P(‘Bu);], (Pd-116) (8,00 mr, 0,02 MMOIB) 1
NpoOHPKY BaKyyMHPYIOT B 00paTHO 3anonssoT N, (3x). HobasmstoT 1,4-nuokcan (4,0 mur) u AUTIDA (55 mxu,
0,30 MMoOITB), B peakIMoHHYI0 cMech HarpeBaroT 10 80°C B Teuenne 30 MuH. PeakIMOHHYIO CMECh BBITAPUBAIOT
JocyXa, ¥ HEOUHIIEHHBIH MPOIyKT ounmiaoT xpomarorpadueit (0-10% MeOH/JIXM) ¢ monydeHneM yKa3aHHO-
TO B 3arojIoBKe coenuHeHus 186 B Buje OeHO-KENTOro TBepAoro Bemiectsa (42 mr, 52%). R, 2,26 muH (cmo-
co6 la); m/z 512 [M+H]" (OP"). '"H SIMP (500 MT'ti, IMCO-dq, 363 K): 8, w/mmn 9,57 (¢, 1H), 8,49 (x, 1=2,2
I'u, 1H), 8,04 (1, J=2,2 T'u, 1H), 7,57 (1, J=15,5 T'u, 1H), 7,37 (n, J=7,8 'y, 1H), 7,26 (1, J=8,2 I'u, 2H), 7,17 (T,
J=7,9 T'u, 1H), 6,88 (n, J=7,9 I'y, 1H), 6,72 (an, J=8,3 I'n, 2,3 I'y, 1H), 6,60 (7, J=2,5 T', 1H), 6,56 (nx, J=8,3
I'u, 2,2 T, 1H), 4,80 (c, 2H), 3,76 (¢, 3H), 3,00 (c, 3H), 2,77 (T, J=7,2 T'u, 2H), 2,48 (¢, 3H), 2,32 (T, J=7,2 'y,
2H), 2,16 (T, J=7,2 'y, 2H).
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IMpumep 41. Cunres (E)-N-((7-(3-metokcudenoxcn)-2-mermnoenso[b]rnoden-3-mrn)merun)-N-metni-3-
(8-0kc0-6,7,8,9-Terparunpo-5SH-mupuno[2,3-b]a3enun-3-un)akpunamun (coenuaerne 194).
O6mas cxema CHHTE3A.

(.-';—_\\ \/.-:\_—\ (\/::—\ - /’-::)\\
}L,*//”\I, Craana 1 \\-\_// \I”'A“Co Cragus 2 N /‘-?/“ ‘N Crapma 3 L'//).I’\N/PMB Cragnn 4
. % / 5 - Y R ' S
B s a B s b B sl c HO" g d
187 188 189 190
fo)
Ho”LL\V”\T% \[/‘\
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A Cragua 5 ”/'/L’\\‘ Hoo
R = ON
//‘1\—_ }1‘%/\\?/ . N,PMB < y 7:‘\ iy T‘r/ NH 4
}12/ -G \-S__ui_\ \ e 0 gt I Cragua §
o o ¢
s 182 : 183

=
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YcnoBus peakiuu: a) auxiiop(Merokcu)MeTaH, xiaopun onosa(IV), IXM, 0°C; b) 1-(4-meTokcudenmn)-N-
metanmeranamuH, Na(OAc);BH, IXD; c¢) Pd-175, tBuBrettPhosm KOH, 1,4-gmokcan, H,O, 80°C; d) 3-

opomoanmzon 191, Cul, N,N-gumerwnraunuH, Cs,COs3, IM®, 110°C; e) ACE-Ci, MeOH, 0°C no KT; f) TATY,

JUTIBA, IMD.
auxnop(meTokcu)meTaH
o o
BFQ;]\ SnCls, XM, 0° C B s ]

187 188

Cranus 1. 7-Bpom-2-metun6enso[b]trnodene-3-kapoansaerun (coenunenue 188). K pactBopy 7-6pom-2-
metmiioenso[b]trnodena 187 (950 mr, 4,18 mmons) u auxiop(Merokcn)merana (0,42 mi, 4,64 mmons) B IXM
(20 mur) mpu 0°C mobaBysAOT 1Mo KarusiM pactBop xsopuna ojoa(IV) (1 M B IXM, 5 miu, 5,00 MMoinb) 3a
15 mun. Tlocne 3aBeprienus po0aBieHus, cMech HarpeBaioT 10 KT B Teuenne 1 4, 3aTeM BBUTMBAIOT B JIEASTHON
Haceil. pactBop NaHCO; (50 mur). CMecs akerparupyror B JIXM (2x100 mi1), opraHndeckue SKCTpakThl o0be-
JUHSIOT, cymaT Hax NaySOy, GUIbTpyroT M KOHIEHTPHUPYIOT 0] BakyyMoM. HeounImeHHbIH IpOogyKT OYHINAIOT
xpomarorpadueii (0-10% EtOAc/n3zorekcan) ¢ moaydeHHEM YKa3aHHOTO B 3arojloBke coenuHeHus 188 B Buze
6eroro TBeporo Bemectsa (780 Mr, 69%). 'H SIMP (500 MI', CDCly): 8, w/mmi 10,37 (c, 1H), 8,58 (az, J=8,2
I'y, 1,1 Tg, 1H), 7,55 (an, J=7,6 T'y, 1,1 I'n, 1H), 7,39-7,35 (M, 1H), 2,97 (¢, 3H).

|
HN
Na(OAc)3BH, IX3 .PMB
] © E; = r
Br S + Br s
O\
188 70

189

Cramus 2. 1-(7-bpom-2-metunbenso[b]tuoden-3-mum)-N-(4-MmeTokcrnbeH3m1)-N-MeTHIMETAHAMUH (COEIH-
Henue 189).

Tpuaneroxcuooprunpun Hatpus (1,61 r, 7,74 MMOIIb) TOOABISIOT OAHON TOPITUEH K TIEPEMENTUBAEMOMY
pacTtBopy 7-0pom-2-mMetunoden3o[b]runoden-3-kapbaipaeruaa 188 (790 mr, 3,10 mmois) u 1-(4-meTokcudenwn)-
N-mernnmeranamuna 70 (0,46 mu, 3,07 mmons) B JIXD (12 mur) npu KT. PeaknmonHyio cMech MepeMeNnmBaoT B
TedeHHe ~16 U, 3aTeM pacTBOPHUTENb KOHIEHTPHPYIOT B BAaKyyMe, W MOJYYCHHBIH OCTaTOK IOMEIIAIOT B
NaHCO; (25 mn, HackIl. BoaH.). Bogusrii npomykT skctparupyot JIXM (3x30 mir), 1 0ObeTUHEHHBIE OpraHu-
YECKHE CJIOM MPOMBIBAIOT HACKHIIICHHBIM PacTBOPOM coi (30 MiT), 3aTeM CymaT MpOIMyCKaHHUEeM Yepe3 KapTPHIDK
(azopaznenurens. Heounmennsiit nmpoaykT ouninator xpomatorpagpueit (0-50% EtOAc/mzorekcan) ¢ moiyde-
HUEM YKa3aHHOTO B 3arojioBke coequneHus 189 B Buae kopuuHeBoro macina (1,05 r, 86%). R, 3,18 mun (crocod
1b); m/z 390/392 [M+H]" (3P").

N,PMB Pd-175, tBuBrettPhos, KOH N'PMB
| Lo
Br S ! 1,4-puoKcaH, H20, 80° C HO S

189 190
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Cramus 3. 3-(((4-MeTokcnOeH3MIT)(METHIT)aMHHO )METHI)-2-MeTII0eH30[ b | troeH-7-011 (coemuuenwe 190).

B konby 3arpyxator 1-(7-6pom-2-metmibenso[b]trnoden-3-mm)-N-(4-meTokcnoen3mn)-N-MeTHIMeTaH-
amuH 189 (1,05 1, 2,69 Mmmous), Pd-175 (0,04 T, 0,05 mmoms), tBuBrettPhos (0,03 T, 0,05 mmonp) 1 KOH (0,45 1,
8,08 mmoip). Ee BakyyMupyroT/00paTHO 3armoytHAI0T a30ToM (3 pasza) u 3areM nobapisior 1,4-auokcan (5,0 mur)
u aerazupyrot Bozoi (0,8 mu). [Tomydaernyto cmech HarpeBatoT 10 80°C u nmepememunBatot B Teuenne 3 4. Cmech
oxnaxaator 1o KT u pazbasnstor EtOAc (20 M), 3arem moakucisiror 1 M HCI (20 mur). Cmech epeMenmmBaioT
B TEUCHHE 5 MUH JI0 PaCTBOPEHHSI BCETO TBeporo BemecTBa. CMech o0padareiBatoT Hackiml. BoaH. NaHCO; (50
i) " (assl paznensior. Boguyto ¢asy skcrparupyror EtOAc (2x50 mur). OO0benHEHHbIE OpraHMYecKUe JKC-
TpakThl cymat Hag MgSO,, QuIbTpyIoT U KOHIIEHTPUPYIOT. HEOUHTIIEHHBIH MPOAYKT OYMINAIOT XpoMaTorpadu-
eit (0-50%EtOAc/u3orexcan) ¢ MOJMydeHHEM YKa3aHHOTO B 3arojoBke coeanHeHHs 190 B BHIE KOPHYHEBOTO
macna (879 mr, 99%). R, 2,51 mun (coco6 1b); m/z 328 [M+H]" (3P").

Br
N'PMB+ Cul, N,N-aumeTunravumH y-PMB
HO I o i
Cs,CO0a, IM®, 110 °C s
o]

O\ 2
190 191 192
Cragus 4. N-(4-Metokcubensmn)-1-(7-(3-merokcudenokcn)-2-metmnoden3o[ b|trnoden-3-mr)-N-

MeTwIMeTaHaMuH (coenuHeHue 192).

Cmech  3-(((4-meTokcHOEH3MIT)(METHIT)aMHHO )METIUT )-2-MeTIIIOeH30[ b [THoen-7-oma 190 (250  wr,
0,76 mmomn), oauna meau(l) (150 mr, 0,76 MMOIIB),2-(AMMETHIIAMIHO )yKCYCHOM KUCIOTHI (80 Mr, 0,76 MMOJIB)
1 Cs,COs3 (1,0 T, 3,05 MMOJTB) BaKyyMHUPYIOT M 00paTHO 3amofHSIOT a30ToM (3 pasa). Jlobasnstor M (5,0 mur)
n 1-6pom-3-meroxcuoenszon 191 (0,12 M, 0,92 mmons), 1 cmech HarpeBaroT a0 110°C B Teuenne Houn. CMech
¢unsTpytoT uepes cioit Celite®, nmpombiBator EtOAc (40 mut). @unbTpar BeINapuBaroT gocyxa. HeounmeHHbIH
npoaykT ounmaior xpomarorpadueit (0-30% EtOAc/m3orexcan) ¢ moiydeHHEM YKa3aHHOTO B 3arojIOBKE CO-
enuHenus 192 B Buze GecrseTHOro Macia (287 mr, 86%). R, 3,15 mun (crocob 1b); m/z 434 [M+H]™ (3P).

.PMB )
%T‘ ACE-Cl, MeOH , TH
o % 0°C po KT o %
o

\ 192 \ 193

Cragus 5. 1-(7-(3-Metokcudenoken)-2-mMeTmiioeH3o[b]truoden-3-mn)-N-MeTHIMeTaHaMUH  (COSIMHCHUE
193).

1-Xnopatunxmopdopmuar (0,15 i, 1,37 MMOIIB) T0OaBIISIOT MO KAIUISAM K TIEPEMEITBAEMOMY PaCTBOPY
N-(4-meToxcubensmn)- 1-(7-(3-meTokcudeHokcn)-2-metmnbden3o[b]tnoden-3-nm)-N-MeTriMeTaHaMUHA 192
(290 mr, 0,66 Mmmons) B JIXM (9,0 M) ipu 0°C mox N,. Peaknnonnyro cmech HarpeBaroT 10 KT u mepemenin-
BAIOT B TEUCHHE HOUYM. PacTBOpHTENH 3aTeM KOHIICHTPHPYIOT B BaKyyMe€ W OCTATOK MOBTOPHO PAaCTBOPSIOT B
MeOH (15 mu1) 1 HarpeBarT 10 KUIECHHS ¢ 0OpaTHBIM XOJOIMILHAKOM B TedeHne 1 4. CMech OXJIaXIaroT J0
KT u nanocar va CKX xononky. Kononky mpomsiBatoT MeTtaHonoM (50 mi), mpoaykt amroupytoT 10% mera-
HOJIBHBIM aMMHAKOM W BBIIIAPUBAIOT C IMOJIYUYCHUEM YKAa3aHHOTO B 3aroJIOBKe coequHeHue 193 B BHIE TEeMHOTO
macna (122 mr, 51%). R, 2,11 mun (croco6 1b); m/z 283 [M-NHCH;]" (3P").

O 0
’ ITIH + HO” NANF | FATY N7 NFNF
° s NN OUMN3A, IMb © % ' Sl
] H © ' =0 NN %
103 4 194

Cramust 6. (E)-N-((7-(3-Metokcnudenokcn)-2-metninbenso[ b]rnodpen-3-ua)mernn)-N-meTri-3-(8-okco-
6,7,8,9-terparnapo-5SH-nupuno[ 2,3-blazenun-3-mn)akpunamun (coeaunenune 194).

Cycniemsuto  1-(7-(3-merokcndenoken)-2-metunodenso[b|tnoden-3-mm)-N-mernnmeranammuaa - 193 (64w,
0,20 mmoms), (E)-3-(8-0kco-6,7,8,9-tetparuapo-SH-maprmo|2,3-bJasenmn-3-mn)akpmwioBoit  kucnotel 4 (91  wr,
0,20 mmomns), JIUTTDA (0,18 mi, 1,03 mmons) B JIM® (1,0 M) nepemernmBarot B Tedenre 10 mun. TATY (78 wr,
0,20 MMOITb) TOOABIISAIOT OHOM TIOPIIUEH, M PEaKIIMOHHYIO CMECh NepeMeIMBaioT B Tedenre 1 4. CMech paz0aBIsioT
Boy1o#1 (10 M), axeTparupyror IXM (3x20 Mi1), MPOMBIBAIOT HACHIIIEHHBIM PACTBOPOM COJIH, POITYCKAOT uepe3 (azo-
BBII cenaparop 1 BBIIAPUBAIOT. HeounIIieHHBI IpoIyKT oumiiaioT xpomatorpadueit (0-3% MeOH/IIXM). @pakimm
COOMparOT, 3aTeM BBITIAPHBAIOT, U TBEPJOE BemecTBO pacTupatoT ¢ MeCN ¢ momydeHreM yKa3aHHOTO B 3aroJIOBKE CO-
eminennst 194 B Buze Geroro TBeproro Bemectsa (21 mr, 19%). R, 2,36 mum (croco6 1b); m/z 528 [M+H]" (9P"). 'H
SMP (500 MI'u, IMCO-dg): 8, wmi 9,57 (c, 1H), 8,49 (n, J=2,1 I'n, 1H), 8,03 (x, J=2,2 'y, 1H), 7,62 (x, J=8,0 I'y,
1H), 7,58 (&, J=15,4 'y, 1H), 7,35 (1, J=7,9 I'n, 1H), 7,30-7,27 (M, 2H), 6,90 (n, J=7,8 ', 1H), 6,76 (ax, J=8,3 I'ry, 2,3
I'm, 1H), 6,64-6,63 (M, 1H), 6,60 (an, J=8,2 'y, 2,3 ', 1H), 4,94 (c, 2H), 3,76 (c, 3H), 2,96 (c, 3H), 2,77 (1, 7,2 I'ny,
2H), 2,59 (¢, 3H), 2,32 (1, J=7,2 ', 2H), 2,18-2,12 (M, 2H).
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ITpumep 42 Cunres 4-(4-((3aR,6aS)-2-((E)-3-(4-oxco-2,3,4,5-rerparuapo- 1 H-mupuno[2,3-
b][1,4]mnazenun-8-wmn)akprnowmn)-1,2,3,3a,4,6a-rekcarupoIrKIONeHTa| ¢ [muppoi-5-
nn)penokcn)oer3onuTpuia (coeauaenne 198).

O06mas cxema CUHTE3A.
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Ycemosus peaknuu: a) K,COs, H,O, PACly(dppf), 1,4-muokcan, 80°C; b) TOK, AXM; ¢) TATY, JUIIDA,
JIMO.
Cunre3 4-(4-(4,4,5-tpumernn-1,3,2-nuokcaboponan-2-mi)peHoKcH ))0eH30HuTpmIa (coequnenue 195) pa-
Hee ormcaH y Abbott Laboratories; US2002/156081, 2002, A1 u X-RX DISCOVERY, INC.; W02015/48662,
2015, A2. unaxonossrid 3¢up 195 rotosar ¢ 90% Bexomom ¢ unctotort 93% (R=2,40 muH (ctanmapr); m/z
321,1 [M+H]" (3P")).

H
Q o £ NBoc NH CF3COCH
S o, 9
o o e
0 o

PdCly(dppf), 1 4JJV|0KGaH
80°C

cn 196 CN 196 CN 197
Cramun 1 n 2. 2,2,2-Tpudropauerar 4-(4-((3aS,6aR)-1,2,3,3a,4,6a-rekcaruaponukionenralclmmppon-5-
i) eHokcn)oeH3oHuTpuIa (coequHerrne 197) cuHTE3UpyIOT U3 coeanHeHn 57 u 195 depes mpomexyTodHOE
coenuHeHne 196 3a 2 cTtaauu cOTIacHO MeTonuke, omrcanHoi B mpuMepe 20 u US2017/0174683 Al. Heoun-
meHabId mpoaykT (TPK conp) 197 ucmonb3yroT Ha ciienyromei craauu 6e3 ounctku (R=1,26 mun (cTangapr);

m/z 303,6 [M+H]" (3P")).
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HO™ E S
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0
H TFA H © H 0
NH CF,COOH 6 N NN
N i NG Q |N/
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o o
197 198

Cramus 3. 4-(4-((3aR,6aS)-2-((E)-3-(4-Oxco-2,3,4,5-terparunpo- 1 H-mupuno[ 2,3-b][ 1,4 ] nrazenun-8-
win)akpuiionn)-1,2,3,3a,4,6a-rekcaruipoLuKIONeHTal ¢ |muppost-5-ui)heHOKCH)0eH30HUTpHI (coenuHeHne 198)
MOJIy4YaroT U3 KUCIOTHI 6 1 amMuHa 197 B BUJIE JKENTOTO TBEPAOTO BeliecTBa ¢ YucToTol 99% (19% BBIXOT) CTAH-
JTAPTHOM peakIrer coueTanns aMiHa ¢ aMHJIOM, onncaHHoi B mpuMmepe 20. R=1,78 mun (cTanmapr); m/z 518,3
[M+H]" (3P")). 'H SIMP (400 MI'n, IMCO-dg): 8, u/mun 9,73 (n, J=4,9 T'u, 1H), 7,98 (n, J=6,2 I'n, 1H), 7,84
(m, J=8,8 T'm, 2H), 7,58 (m, J=8,3 T'u, 2H), 7,39-7,28 (M, 2H), 7,16-7,05 (4H, M), 6,86 (ax, J=6,7 I'n, 15,5 I'n,
1H), 6,20 (c, 1H), 6,05-6,00 (m, 1H), 4,05-3,75 (M, 2H), 3,73-3,49 (M, 2H), 3,47-3,36 (M, 3H), 3,22-3,10 (M, 1H),
3,10-2,91 (m, 1H), 2,69-2,55 (M, 3H).
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Mpumep 43. Cunres  (E)-3-(3-ruapokcu-2,3-mumerni-4-okco-2,3,4,5-rerparuapo- 1 H-nmupuno[2,3-
b][1,4]mnazenun-8-wm)-N-metnn-N-((3-metunden3odypan-2-un)mernin)akpuiamuia (coequnenne 207).
O6mas cxema CHHTE3A.

Cramms 1 %r CTap.Mﬂ 2 % CTaﬂ.un 3 g, %OEt Graann 4
*rrOEt T

199 200 201 202
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Br- N OEt
m W)([( Cragun §
s O —_—
N NHz e

nepebIi ancKpcearHsii anacTepeomep 203

1 HO
Br\(TNT)%,OEt
N, NH2 o

BTOPOW 2N10MpPORAHHEIA anacTepeomep 204

H »
%OH Cranws 8 Br\(jl\l \ OH )K/\[\/E
\(j: N N T et
H O

HCI
205 206

PaLEMUYECKWA LIWC PEFMONIOMED
VYcnosus peaknuu: a) HUTpodTaH, Amberlyst A-21, 0°C mo KT; b) Zn, ykcycHas kuciora; ¢) 5-0pom-3-
¢rop-2-antpormpunun 11, TOA, EtOH, kunenue ¢ obparaeiM xonoxwisHukoM; d) Fe, NH,Cl, EtOH, H,0,
KUTICHUE C OOpaTHBIM XOJOIIBHUKOM, pasnencHue auactepeomepos; ¢) LiIOH, H,O, TT®, MeOH; f) TATY,
JUIIBA, IM®; g) Pd-116, AUIIDA, NBu,Cl, 1,4-muokcan, 80°C.

o HUTPO3TaH, HO
Amberlyst A-21
)H(OB y: OEN\%(OEt
0°C po KT
o Al (o]
199 200
CMEChb JUacTepeoMepoB

Cranus 1. Otun 2-ruapokcu-2-meTni-3-autpodyranoar (coeanHernue 200).

Orun 2-okconpornanoar 199 (15,6 mi, 140 MMoIb) 100aBISIFOT MO KAIUISIM K TIEPEMEIINBAEMON CYCIICH3UH
Amberlyst A-21 (14 r, 140 mmoinb) B HuTpodTane (10,0 mi, 140 mmous) npu 0°C. PeaknnoHHyIO cMech Harpe-
Bator 10 KT u nepememmBator B Teuenue ~16 4. Cmony ypansioT ¢uiabTpanued n mpomsiBaioT XM
(3x100 Mi). ®WIBTPaT KOHIEHTPUPYIOT B BaKyyMe C IMOJIYICHHEM XellaeMoro mnpoaykra 200 B BUAE JKEITOTO
Mmacna (20,6 T, 73%) B mpuOIU3UTENTHHO 2:1 OTHOIICHUH JHACTEPEOMEPOB.

OCHOBHOM THacTepeomep: 'H IMP (500 MTI', IMCO-dy): 6, u/mnu 5,94 (c, 1H), 5,04 (xB, J=6,8 T'i, 1H),
4,17 (x8, J=7,1 I'y, 2H), 1,46 (n, J=6,8 I';, 3H), 1,31 (c, 3H), 1,22 (T, J=7,1 T'u, 3H).

He3nauuTenbHbIN TruacTepeomep: 'H aMP (500 MI'u, AMCO-dg): 8, u/mun 6,08 (c, 1H), 4,88 (xB, J=6,8
I'y, 1H), 4,17 (x8, J=7,1 'y, 2H), 1,47 (&, J=6,8 'y, 3H), 1,36 (c, 3H), 1,22 (1, J=7,1 'y, 3H).

HO Zn, yKCYCHas KucnoTa HO
OZN\%(OEt HQN%(OEt
0 o)

200 201
cMech JWacTepecmMepoB CMECh AMacTepeoMepoB

Cramus 2. Otun 3-aMHHO-2-THAPOKCH-2-MeTHIOyTaHoaT (coenunenwue 201).

K pactBOpy 3THN 2-ruapokcu-2-metwi-3-autpodyranoara 200 (5 1, 26,2 MMOJIb) B YKCYCHOH KHCIIOTE
(300 M), moGaBIIsIOT TIOPOIIOK MUHKA mopuueit (68,4 T, 1046 mmons). CMmech nepeMenuBaioT ipu KT B Tede-
HHe 4 4, 3aTeM QuiIbTpyIoT Haj ciaoeM Celite®. OunpTpar HelWTpanu3yoT no6aBieHreM Hachil. BogH. Na,CO;
(~700 M) u sxctparupyroT EtOAc (2x700 mi). O0beaArHEHHBIC OpraHmdeckue ciiou cymat Haj NaySOy, dhuib-
TPYIOT W BBIIAPUBAIOT NIPY ITOHIKEHHOM JAaBJICHUH C MOJIYYCHHEM YKa3aHHOTO B 3aroyioBke coenuHenus 201 B
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BUJI€ XKENTOro Macya. BogHbll o 3aTeM BBIMAPUBAIOT M OCTATOK AEIAT HA ABE MOPLUH, U KAXKAYI U3 HUX
COMOOMIM3UPYIOT cHOBa B Boje (300 mi). Boausid npoaykT GpuibTpyroT s yaaneHus oO0pa3oBaBIIMXCS CO-
neit, sxctparupyoT EtOAc (2x400 vun) u IXM (2x400 mi1), 1 00beTUHEHHBIC OPTaHIMYCCKUE CIIOU CYIIAT HAJI
MgSO,, GUIBTPYIOT U BhITApHBAKOT HocyXa. 'H SIMP aHamus Tpex (pakiuii COOTBETCTBYET CTPYKTYPE POIyK-
ta co 100% 9ucToTOH, M NX OOBEIMHSIOT C MOyYCHHEM YKa3aHHOTO B 3aroyioBke coequaenus 201 B Bume xei-
toro macina (1,12 r, 27%). 'H sIMP (AMCO-dy): 8, u/muH 6 4,12-4,07 (M, 2H), 2,94-2,84 (m, 1H), 1,24-1,15 (M,
6H), 0,94-0,91 (M, 3H). NH, u OH =e HabmonatoTcs (CMeCh H30MEPOB).

HO H HC,
B F |, HoN oet TOA EtOH Bra_~ N OEt
- I | 3

N" T NO, a N” NO;
11 201 202
CMeCk M30OMepoBs 2:3 oTHOWEHVE f1acTepeoMepos

Cramust 3. Otun 3-((5-0poM-2-HUTPONUPUANH-3-HIT)aMUHO )-2-THIPOKCH-2-METHIOyTaHOAT (COeANHEHHUE
202).

Tpustunamus (1,8 M, 12,8 MMonb) 100aBISIOT K MNEpeMENIMBAEMOMY pPacTBopy S5-Opom-3-¢rop-2-
autpormpuauna 11 (1,3 1, 5,88 mmone) u st 3-amuHO-2-ruapokcu-2-metwiOyranoara 201 (1,06 T,
4,27 mmons) B EtOH (20 M), 1 peakIMOHHYIO CMECh HarpeBaloT J0 KUIEHHS C OOpaTHBIM XOJIOJUIBHUKOM B
TedeHune ~16 4. Peakmmonnyio cMech oxnaxnatot 10 KT, 3aTeM KOHIEHTPUPYIOT B BaKyyMe, U HEOUHIIEHHBINA
MPOAYKT OYMIIAIOT KOJIOHOYHOH xpomarorpadueii (0-10% MeOH/IXM) ¢ moxydeHHEM KelTaeMoro MpoIyKTa
202 B Buze xenroro macia (1,24 r, 79%) B OTHOIIEHIH TPHOIU3UTENHHO 3:2 IUACTEPEOMEPOB.

Jmactepeomep 1: R, 1,90 mMun (crioco6 1a) m/z 362/364 [M+H]" (9P"). 'H SIMP (400 MTI';, IMCO-dy): 8,
uy/miH 8,11-8,02 (M, 2H), 7,91-7,84 (M, 1H), 5,96 (c, 1H), 4,31-4,23 (m, 1H), 4,00 (x8, J=7,1 I'y, 2H), 1,34 (c,
3H), 1,17 (», J=6,4 I', 3H), 1,01 (7, J=7,1 ', 3H).

Jmactepeomep 2: R, 1,96 mun (crioco6 1a) m/z 362/364 [M+H]" (9P"). 'H SIMP (400 MI't, IMCO-d) &
8,13-8,00 (m, 2H), 7,89-7,85 (m, 1H), 5,98 (¢, 1H), 4,18 (x8, J=7,1 I'y, 2H), 4,15-4,08 (M, 1H), 1,34 (¢, 3H), 1,25
(t,J=7,1 T, 3H), 1,09 (&, J=6,4 T'u, 3H).

H A Fe, NH4Cl H Ha H HQ
B X N7)<H/OET ' : Bra Nw)groa B N\%roa
| _ o EtOH, H,0, & U ) U o
N N” “NH: N “NH;

NO,

pasgeneHne guactepeoMepos

202 203 204
2:3 oTHOLLEHWE AMacTepeoMepoB nepBbIil AMKGUPOBAHHBIH BTOPOV 310MPOBAHHbIA
AmacTepeoMep auacTtepeomep
Cramus 4. Dtun 3-((2-aMUHO-5-0pOMITUPHUINH-3 -HIJT)aMUHO )-2-THAPOKCHU-2-METHIOYTaHOAT (COCTUHEHUS

203 u 204).

Cwmech atun 3-((5-0poM-2-HUTPOTIUPHUINH-3-HIT)aMHAHO )-2-THAPOKCH-2-MeTrmiiOyTanoara 202 (1,2 T, 3,31
MMoJIb), skene3a (1,48 r, 26,5 mmons) u NH4CI (0,71 1, 13,3 mmons) B cmecu EtOH (20 mi) m H,O (5 mon) Harpe-
BAIOT U MEPEMEUINBAIOT MPH KUIICHUU C 0OPATHBIM XOJOAMIBHUKOM B TeueHue ~16 4. Peaki[MoHHYI0 cMech OX-
naxnaor 1o KT, 3atem 3arpyxaror cyxoii Ha Celite® u oyMmaroT KoJIOHOYHOH xpomatorpadmuenn (0-50%
EtOAc/u30rekcaH) ¢ MoydeHUEM JKEIaeMOTo TIPOTYKTa B BHIC KOPUYHEBOTO TBEPJOro BemiecTBa: Jlnacrepeo-
Mep 1 203 (154 mr, 14%) u quactepeomep 2 204 (280 mr, 25%).

Jmactepeomep 1 203: R, 1,14 mun (croco6 1a) m/z 332/334 [M+H]" (9P"). 'H SIMP (400 MI'n, IMCO-
de): O, w/mmn 7,28 (1, J=2,1 T'n, 1H), 6,80 (m, J=2,1 I'u, 1H), 5,63 (c, 2H), 5,11 (¢, 1H), 4,39 (x, J=10,1 'y, 1H),
3,96 (xB, J=7,0 I'u, 2H), 3,86-3,78 (M, 1H), 1,28 (¢, 3H), 1,07 (1, J=6,5 I'n, 3H), 1,03 (1, J=7,1 'y, 3H).

Jmactepeomep 2 204: R, 1,13 mun (croco6 1a) m/z 332/334 [M+H]" (9P"). 'H SIMP (400 MTI'n, IMCO-
de): 6, /i 7,27 (1, J=2,0 I', 1H), 6,71 (m, J=2,0 I'n, 1H), 5,77 (c, 2H), 5,44 (c, 1H), 4,48 (n, J=9,7 T'n, 1H),
4,05 (x8, J=7,1 I'y, 2H), 3,76-3,67 (m, 1H), 1,29 (c, 3H), 1,16 (t, J=7,1 T'n, 3H), 1,06 (1, J=6,6 'n, 3H).

4 HO y HO,
Br- S N%(OEt LiOH, H,0, Br: N N%(OH
| o | S

N NHs Tre, MEQOH N NH,
203 HCI
205
Duactepeomep 1

Cranus 5. I'mapoxnopun 3-((2-AMHUHO-5-0pOMITMPHINH-3 -HIT)aMHHO )-2-THIPOKCH-2-METHIOy TaHOBOH KH-
ciotsl (coequuenue 205).

Tunpoxcun autus (1 M Boas., 0,6 i1, 0,6 MMOJIB) JOOABISIOT MO KAIUSIM K TIEPEMEITIBACMOMY PacTBOPY
atin 3-((2-aMUHO-5-OpOMIMPHUINH-3-H1JT)aMHHO )-2-THAPOKCcH-2-MeTHiI0yTanoara 203 (65 wmr, 0,20 mMmous) B
TT'® (5 mir) mu MeOH (1 mn) npu KT, n peakunoHHyI0 cMech nepeMeInBaroT B TeueHue 4 4. CMech I10IKUCIIS-
10T 10 ~pH 5 no6aenernem 1 M HCI (BozH.) U peakIIMOHHYIO CMECh KOHIICHTPHUPYIOT B BakyyMe. OcTaTok a3eo-
TporupytoT ¢ MeCN (5 M) ¢ IoydeHHeM KeJlaeMoro mpoaykTa 205 B BHIe KOPUIHEBOTO TBEPOTO BEIIECTBA
(68 mr, xormnu.). R, 0,84 mun (crioco6 1a) m/z 304/306 [M+H]" (P").
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L OH H o«
Br N OH B N
x FATY, QMMN3A | JOH
| P o = ey
N” “NHy aMc N H 5
Hel
206 206

paLeMu4eckuin
LME AuacTepeomep

Cramus 6. 8-bpoMm-3-runpokcu-2,3-aumernn-2,3-aguruapo- 1 H-mupumno[2,3-b][ 1,4 anazermu-4(5H)-on (co-
equHenwne 200).

JIUTIDA (0,13 M, 0,76 MMOIIb) TOOABIISAIOT K TIEPEMENTUBAEMOMY PacTBOPY ruapoxiopuna 3-((2-amMuHo-
5-OpoMITUPHUINH-3-HIT)aMHUHO )-2-THAPOKCU-2-MeTHIOyTaHOBOW KHuCIOTHI 205 (65 wmr, 0,19 mmoms) B JIM®
(2 mun) mpu KT. Yepes 10 mun, FATY (75 mr, 0,20 MMOITb) T00ABISIOT, H PEAKIIMOHHYIO CMECH TIEPEMEITHBAIOT
B TeueHne ~16 4. Peakmmonnyto cmech racsat MeOH (5 mur) m H,O (30 mur). BomHyro cMech dKCTparupyror
EtOAc (3x50 ™), W oObenWHEHHBIE OpPTaHWUYECKHE CJIOW TPOMBIBAIOT HACKHIIIEHHBIM PacTBOPOM COJIH
(2x50 mu), cymar ¢ MgSO,4, U KOHICHTPUPYIOT B BakyyMe. HeouumeHHbIi IpOAYKT OYHMIIAIOT KOJIOHOYHOH
xpomarorpadueii (0-50% EtOAc/m30orekcan) ¢ moxydeHneM xenaeMoro npoaykra 206 B Bue 6e7I0r0 TBEPAOTo
Bemtecta (21 mr, 38%). R, 1,21 mun (crioco6 2a) m/z 286/288 [M+H]" (9P"). 'H SIMP (JIMCO-de): 8, a/mu
10,25 (c, 1H), 7,66 (m, J=2,1 I'u, 1H), 7,26 (x, J=2,1 I'u, 1H), 6,79 (n, J=6,4 I', 1H), 5,12 (c, 1H), 3,31-3,24 (M,
1H), 1,16 (c, 3H), 1,03 (m, J=6,7 I'u, 3H). uuc-CrepeoXuMuro MOTYYCHHOTO JUACTEPEOMEpPa OMPEACIISIIOT 110
SIMP uccnengoBanusiM, BkmoyaomuM NOE u ROESY skcniepuMeHTHI.

& e
Pd-118, AKMN3A
NBu4Cl, 1,4-grokcan, 80 °C

PALEMUYECKNA LNC PEMVOUIOMED

Cramus 7. (E)-3-(3-I'mapokcu-2,3-mumeTtmn-4-okco-2,3,4,5-terparunapo- 1 H-mapuno[2,3-b][ 1,4 inazernmn-
8-mim)-N-metun-N-((3-meTmnben3odypan-2-min)Merni)akpuiaamus (coequaerune 207).

B xonby 3arpyxator 8-0pom-3-ruapoxcu-2,3-gumerwi-2,3-auruapo-1H-mupuno[2,3-b][1,4]imazennn-
4(5H)-on 206 (40 wmr, 0,14 mwmonb), N-metmn-N-((3-metmnoenzodypan-2-mwi)metwn)akpmwiamun 9 (32 wr,
0,140 mmoib), NBuyCl (4 mr, 0,01 Mmmons) u Pd-116 (7 mr, 0,01 MmMomb) 1 K010y BaKyyMHpPYIOT U 00paTHO 3a-
nonssroT N, Tpu pasza. Jobasmsror 1,4-muokcan (2,5 ) u JUITDA (0,05 mur, 0,28 MMOIB), ¥ peakIIMOHHYIO
cMech HarpeBatoT 10 80°C u nmepeMelmnBaioT B TedeHue 3 4. PacTBopurens yaaisioT B BaKyyMe, U HEOUYHUIIECH-
HBII IPOAYKT OYMINAIOT KOJOHO4HOU Xpomarorpadueit (0-5% MeOH/AXM) ¢ nmoiaydeHHEM KeIaeMoro Ipo-
mykTa 207 B BHJIE JKEJITOTO TBEPAOTO BemecTsa (36 Mr, 59%). R, 1,93 mun (crocob 1a) m/z 435 [M+H]" (3P").
'H IMP (IMCO-dg, 363 K): 8, u/mmu 9,72 (c, 1H), 7,95 (1, J=1,9 I'n, 1H), 7,59-7,53 (m, 1H), 7,49-7,35 (m,
3H), 7,32-7,21 (m, 2H), 7,12 (g, J=15,4 T'u, 1H), 6,32 (1, J=6,4 I'n, 1H), 4,84 (¢, 2H), 4,79 (n, J=1,1 T'u, 1H),
3,39-3,30 (m, 1H), 3,09 (¢, 3H), 2,27 (¢, 3H), 1,24 (c, 3H), 1,08 (1, J=6,7 I't, 3H).

IIpumep 44. Cunre3 (S,E)-3-(2-(rugppoxcumeTiin)-2-MeTui-3-okco-1,2,3,4-rerparuaponupuao[2,3-
bnmupasun-7-nn)-N-metrn-N-((3-metnnbdenszodypan-2-mwi)mernn )akpunamuna (coenunenune 208) u (R,E-3-(2-
(rugpokcuMeTr)-2-MeThiI-3-0kco-1,2,3,4-TeTparunpornupuno| 2,3-b Jnupaszun-7-ni)-N-meTmn-N-((3-meTnndeH-
30¢ypaH-2-wi)MeTHI)akpriamuia (coeauaenue 209).

XupanpHoe pasjiesieHue coeTuHeHns 84

i H
= N = = N OH
9] [ I =
N N [e]
H
84

JDepauemusauus

i = H i H
= = ’ N .
I L™ D OGN
N o ! =
H N u o]

XwupanpHblii criocob pazaenenus: amnmnapar: Isolera (Biotage). Kononka: Chiralpak IA (20 MxM; cTekIstHHAs
KoJoHKa; 250 MMx25 mm). DmoeHT: aneroHuTpui/atanon (8/2 00./06.). Tlorok: 40 mn/mun. Temmepatypa:
25°C. Bpewms nporosa: 25 MHH.
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BrprickuBaemoe konmdectBo: 30 Mr coenuHeHus 84 B 20 M 2itoeHTa (PACTBOPEHHUE MIPH KUTICHUU C 00-
PaTHBIM XOJIOJWIIBHUKOM, 3aTE€M OXJIaKAEHHE M ObICTPBIN BIpbIcK). HekoTopoe pasioskeHne mpoaykra Hadiro-
JIa€TCsl BO BPEMsI TOPSAYET0 PAaCTBOPEHUs, HO MOOOYHBIE MPOIYKTHI HE MPHUCYTCTBYIOT BO (paKIMAX, IPEICTaB-
JSTFOLIIMX MHTEpEC.

(S,E)-3-(2-(I'mapoxcumeTwin)-2-MeTmi-3-okco-1,2,3 ,4-terparugponupuao[ 2,3 -bmupasuH-7-mi)-N-MeThII-
N-((3-meTmnben3odypan-2-mwn)metmn)akpmiamu (coequaenre 208). YnucTele Gpakmuu mepBoro dYHAHTHOMEPA
COOMPAIOT U KOHIIEHTPUPYIOT N0 HAOJIIOACHHS BBIMAJCHUS OCaKa. 3aTeM IIPOBOAAT BBINMAPUBAHHUE JOCYXa IOA
ctpyeit azota npu KT. [1epBrlii sSHAHTHOMED MOTYYAIOT B BUJE KPEMOBOTO MOpoIKa (M=8,6 MT; XupaibHas 9uc-
Tota: 99,84%). CTepeoXuMHIO TIOJTyYEHHOTO SHAHTHOMEpPA OIIPEAEIISIOT IIPOU3BOJIBHO.

(R,E-3-(2-(I'mppokcumeTnin)-2-mMeTHiI-3-okco-1,2,3 ,4-rerparuaponupuno| 2,3-b Jnupaznn-7-mm)-N-MeTri-
N-((3-metunbenzodypan-2-un)mermn)akpunamug (coeannenue 209). Hucrtele Gpakuyuy BTOPOro SHAHTHOMEpPA
COOMPAIOT M KOHIEHTPUPYIOT 0 HAOJIIONCHHS BBIAJCHUS OCajKa. 3aTeM BhIApHUBaHUE JOCYXa MPOBOJAT IOA
ctpyeit azora nipu KT. IlepBbiii sHaHTHOMED TONTy4YarOT B BU/IE KPEMOBOTO Topomka (M=6,9 Mr; XupaibHas 4Hc-
Tota: 99,59%). CTepeoXuMHIO TIOJTyYEHHOTO SHAHTHOMEpPA OIIPEAEIISIOT IIPOU3BOJIBHO.

[Tpumep 45. Cunres (R,E-N-meTmi-3-(2-metnin-4-okco-2,3,4,5-rerparuapo- 1 H-mapumo[2,3-
b][1,4]mrazenumn-8-mn)-N-((3-MeTrunoeH30pypaH-2-mwi)MeTn)akpuiamMusa (coeauaenne 2 14).

O06mas cxema CUHTE3A.

Cragws 1 Cragus 2 anwﬂa
D SR g ( S ST S 4 0 S TI
Ty e
o]
210 211 212
N
Craguna 4

d
YcnoBus peakiuu: a) 5S-6pom-3-drop-2-aurponupuaus 11, TOA, EtOH, 80°C; b) Fe, NH,Cl, EtOH, Bona,
90°C; ¢) NaH, TT'®, 0°C no KT; d) Pd-116, NBu,Cl, JUIIDA, 1,4-muokcan, 80°C.
F

Br: F

|
NO,

Y
H
HzN\r\rrOMe 11 B~ ‘ NT\NOMe
Sy o]
© N

T5A, EtOH, 80 °C NO2

210 211

Cranus 1. (R)-Metnn 3-((5-6pom-2-HUTpOnMpHIANH-3-1i1)aMHHO)OyTanoar (coeauHenue 211).

K nepememmuBaemomy pactBopy S5-6pom-3-pTop-2-Hurponmpuaunaa 11 (430 mr, 1,95 mmoins) B MeCN (10
M) gobasisroT ruapoxiopua (R)-mernn 3-ammao6yranoara 210 (300 mr, 1,95 mmoms), 3atem TOA (700 MK,
4,88 MMOITh). PeakimmoHHyI0 cMeCh TIEpEeMENTUBAIOT NP KUTICHUH ¢ O0OPaTHBIM XOJIOAWILHUKOM B T€UCHHE 2 9 U
3aTteM oxjaxzaatoT Jo KT. PeakiimoHHYI0O cMeCh KOHIIEHTPUPYIOT B BaKyyMme, 3aT€M HEOUHIIECHHBIA MPOJYKT
pactBopsitoT B atunarerare (10 M) u mpombiBaroT Bomoit (10 mur). Opranmdeckuii cioit cymar ¢ MgSOy, G-
TPYIOT W KOHIEHTPUPYIOT B BakyyMe. HeouwnmeHHBI mpomykT oummaioT xpomartorpadueii (0-100%
EtOAc/u30orekcaH) ¢ moyueHHEM YKa3aHHOTO B 3arojIoBKe coenuHeHus 211 B BUIIE )KENTOTO TBEPAOTO BEIECT-
Ba (590 mr, 90%). R, 1,89 MHH (cn0c06 la) m/z 318/320 [M+H]" (3P").

H
Fe, NH4CI,
\r\rr 4 Br o N\(YOMG
EtOH:H,0, 90 °C N | e}
N” NH,
21 212

Cramus 2. (R)-Metun 3-((2-amMmuHO0-5-0poMrmupuanH-3-1i)aMuHO )OyTaHoaT (coeauaenue 212).

K cmecn metun 3-((5-6poM-2-HuTponupuInH-3-mwi)amuHo)oyranoara 211 (570 mr, 1,85 mmoins) B EtOH
(35 M) m Bozme (8,75 mum) moGasstoT xkene3o (415 mr, 7,42 MMoIb) B THApOXJIOpUaoM ammuaka (400 mr, 7,42
MMOJTb). [ToydeHHyI0 peakIMOHHYI0 CMECh HarpeBaloT W nepemermmBaoT npu 90°C B teuenue 1 4, 3aTem
¢unpTpytoT uepes cioit Celite®, ocraBasich ropsiucii. @UIbTpaT BHIIAPUBAIOT I0CYXa, M HEOUYHMIIEHHBIH IpoO-
IykT oummiaroT xpomarorpadueit (0-10% MeOH/AXM) ¢ monaydeHHEeM yKa3aHHOTO B 3arojIOBKE COCIWHEHHS
212+B Buje OeclBeTHOro TBepaoro Bemectsa (430 mr, 76%). R, 1,00 mun (cnoco6 la) m/z 288/290 [M+H]"
BPY).
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Cragus 3. (R)-8-Bpom-2-mertun-2,3-gurunpo-1H-mupuno[2,3-b][1,4]nnazenun-4(5SH)-on (coeauHeHUe
213).

I'mppun narpus (60% B MuHepanpHOM Macie, 83 mr, 2,08 MMoIIb) 100aBISIOT HEOONBIINMHY TTOPIUSIMH K
nepeMeIInBaeMoMy pacTBopy MeTun 3-((2-aMuHO-5-OpoMrpuauH-3-mi)amuHo)oyTanoata 212 (400 wr,
1,39 mmons) B TT'® (20 M) mpu 0°C. Peaknponnyto cmechk HarpeBaroT 10 KT n nepememmiBaror B Teuenue 2 4.
PeakimoHHy10 CMeCh racsT OCTOPOXHBIM nobaBineHrueM Hacwil. BoaH. NH4CI (20 mur) 1 BOTHYIO CMECh DKCTpa-
rupytoT EtOAc (3x25 mi). OObeuHeHHBIEe Opranndeckue ciou cymar ¢ MgSO4 1 KOHIICHTPUPYIOT B BaKyyMe.
Heounmennsrit npoaykT ounmmator xpomarorpadueit (0-10% MeOH//IXM) ¢ nonydeHneM yKa3aHHOTO B 3aro-
noBke coeauHeHus 213 B Buae OecrBeTHoro tBepaoro BemecTsa (170 mr, 45%). R, 1,30 mun (cnocob 1a) m/z
256/258 [M+H]" (3P").

e}
SN NJ\/
H o o | e H o
Br N~ 9 S AN
= N ‘
=N | O ‘ X
N °N Pd-116, BuyNCI, BHUM3A, N ﬁ 2
H O 1.4-auokcaH, 20 °C
213 214

Cramus 4. (R,E-N-Metun-3-(2-metmin-4-okco-2,3,4,5-terparuapo- 1 H-mupuno[2,3-b][ 1,4 |nnazenun-8-wmm)-
N-((3-meTmn6en3odypan-2-mwr)MeTI)akpruiaMu (coeauaenne 214).

B xonby 3arpyxaror (R)-8-0pom-2-metnin-2,3-muruapo-1H-mupuno[2,3-b][1,4]mnazenmu-4(SH)-on 213
(80 mr, 0,31 mmoinb), N-metun-N-((3-metunodenzodpypan-2-mm)merun)akpuwiamua (9) (70 mr, 0,31 Mmons), rua-
par xuopuna terpadyrmwiammonus (9,2 mr, 0,03 mmoins) u Pd-116 (16 mr, 0,03 MMoIb), B KOJIOY BaKyyMUPYIOT
1 00patHO 3anoiHsoT ¢ N, Tpu pasa. Jlooasnstor 1,4-nuokcan (2,5 mi) u JUIIDA (0,11 M), U peakIIHOHHYIO
cMmech HarpeBaroT 10 90°C B Teuenne 2 4. 3arem moGaBisiioT Boxy (10 mur), M BOXHYIO CMECh DKCTPAarupyroT
JAXM (3x10 mi). O0bemuHEHHBIE OPTAaHMYECKHE CIIOW CYIIAT MPOIYCKaHUEM depe3 KapTPHIK (a3opa3aeTuTels
¥ KOHLCHTPUPYIOT B Bakyyme. HeounmeHHsli nmpoaykT oummiaor xpomatorpadueii (0-10% MeOH/JIXM) c
TIOJyYeHNEM YKa3aHHOTO B 3ar0JIOBKE cOoeAnHEHUs 214 B BHIE jKeNToro TBEpAoro BemecTa (68 mr, 52%). R,
1,89 mun (croco6 1a) m/z 405 [M+H]" (3P"). 'H SIMP (JIMCO-dy, 363 K): 8, u/min, 9,42-9,22 (m, 1H), 8,02 (m,
J=1,9 T'u, 1H), 7,56 (a0, J=7,4 T'n, 1,5 I'u, 1H), 7,53-7,38 (M, 3H), 7,27 (ata, J=20,7 'y, 7,3 'y, 1,3 T'n, 2H),
7,12 (n, J=15,4 I'u, 1H), 5,57-5,38 (M, 1H), 4,85 (c, 2H), 3,81 (aar, J=7,7 I'y, 6,3 I'y, 3,2 I'y, 1H), 3,10 (c, 3H),
2,61 (an, J=14,3 I'y, 3,1 T'u, 1H), 2,45 (an, J=14,4 I'n, 7,7 I'n, 1H), 2,28 (c, 3H), 1,25 (1, J=6,4 I'n, 3H).
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[Mpumep 46. Cunres (R,E-3-(3-runpokcu-4-oxco-2,3,4,5-rerparunpo-1H-mupuno[2,3-b][1,4]nrazenun-8-
wi)-N-metnin-N-((3-metunoenzodypan-2-un)meruin)akpunamunaa (coequnenne 229) n (S,E)-3-(3-rugpoxcn-4-
okco-2,3,4,5-trerparuapo- 1 H-mupuno[2,3-b][ 1,4] mnazennn-8-mi)-N-metun-N-((3-meTmndenzopypan-2-mi)me-
THN)akpunamuna (coequaenue 230).

O06mas cxema CUHTE3A.

Cragus 1 Cragua 2 Cragws 3 Cragmua 4
HZN/\,COZH C\H.HZN/\/C%MQ Cbz.uf\rcozlvle Cbzﬂ/\,COzMe
OH a OH b OH c OSEM d
215 216 218 220
. 5 H OSEM e 5 H OSEM Graam 7 H GSEM
agua Tagus Cragua 8
Br N Br N Br N
HENWCOZMS \@ \’)\C02Me | N \)\C02M9 \@ \)\002H N
CSEM & e f =z a =z "
N™ TNO, N™ "NH; N “NHz
221 222 223 224
H
Br: M
| abs e (OH
-
NN
H H G s
Br: e N CTB‘JMﬁg Br. N N C'rap'un 10 I'EPBI:IMBﬂDMPOBEHHhMMSD:::} 11
L. OSEM U OH 227 crea
NT N ! N J
H oo Y ' k
Br:
a~
225 226 \EI i...OH
-
N™ N
H ©
ETOPOR 3NKMpPOBaHHHE A WGoMep
228
= N E | S Nab
N\ 5 | N, s =CH
N
229 H ©
¥
=
= N ‘ abs) 1 OH
\ 4 -
N™ N
230 H QO

Ycemosus peaknuu: a) MeOH, SOCl,, 0°C no KT; b) CBZ-C1 217, T2A, TI'®, 0°C; SEM-C1 219, JJU-
TIDA, 1X9, 60°C; d) Pd/C, H,, 5 6ap; e) 5-6pom-3-dprop-2-aurporupunus 11, TOA, EtOH, kunenne ¢ odpar-
HeIM xononuibHuKOM; f) Fe, NH,4Cl, EtOH, H,O, kunenue ¢ odpataeiM xomoawibHuKOM; h) TATY, JJUIIDA,
JIM®; i) a) TOK, b) Na,COs; j) Chiralpak IA xomonka (25% anetonutpmin:75% Boasr); k) 9, Pd-116, JJUIIDA,
NBu,Cl, 1,4-nuoxcan, 80°C.

MeGCH, SOCl,,

HQN/\(C(JzH

CH HQN/YCOQMe
OH 0°C-KT OH

215 216

Cramgus 1. MeTun 3-aMHUHO-2-THAPOKCUTIPONIAHOAT THIPOXJIOPH (coeauaenue 216).

K cycriensun 3-aMUHO-2-THAPOKCUTIPOTIaHOBOM KucioThl 215 (4,0 T, 38 MMois) B Mmetanoste (154 mi), me-
peMeIMBaeMoi B JICISTHOW BOJE, NOOABIISIOT TI0 KartusiM THOoHMIXIopuA (8,3 i, 114 mmons). [Tocne 3aBepre-
HUA 1o0aBneHus], cMech nepeMemnBarotT npu KT B TeueHne Houn. PeakimoHHYI0 cMeCh BBITAPHUBAIOT JI0CYyXa C
MOJYYCHUEM YKa3aHHOTO B 3arojioBke coenuHeHus 216 B Bume OeciBeTHO# kamenw, (6,1 r, kommd.). 'H IMP
(IMCO-dg): 6, u/mnn, 8,25 (mc, 3H), 6,07 (wc, 1H), 4,41 (an, J=8,7 I'n, 3,8 ', 1H), 3,68 (c, 3H), 3,12-3,06 (™,
1H), 2,96-2,86 (M, 1H).

CIHAHzN/YCOZME Cbz-Cl 217, T3A Cbz\ﬁ/\(COZMe
OH Tre,0°C OH
216 218

Craaus 2. Metun 3-(((0eH3UI0KCH)KapOOHMIT)aMIHO )-2 -THIPOKCUIIPONIaHOAT (coequnenue 218).

K nensHO#M cMecn ruapoxyopuaa METHI 3-aMHHO-2-TuApoKcHunponanoata 216 (5,92 r, 38 Mmoib) 1 Tpu-
strnamuna (22 mi, 152 mmons) B TT'® (100 M) nobasmsor mo KamsiM Genszmn xsopgopmuar 217 (5,4 mu,
38 mmonn). Cmech HarpeBaroT 10 KT u nmepememmBaroT B TeueHue emie 2 4. CMech BBITIAPUBAIOT J0CYyXa, H OC-
TaTOK MOBTOPHO pacTBOpsitoT B aTmianerare (100 mir), mpombiBatoT Bomoi (2x100 mir) u opranuyeckyio dazy
cymar Hajx cyib(arom HaTpus. HeouwmmeHHBIH MPOAYKT OYMIIAIOT Xpomarorpadueil Ha ABYOKHCH KPEMHHS
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(0-50% EtOAc/u3orekcan) ¢ mosrydeHMEM YKa3aHHOTO B 3aroJioBke coequHeHus 218 B Buae nmpo3padHoro Gec-
nBetHoro Macina (5,50 r, 56%). 'H siMP (CDCly): 8, u/mnn, 7,40-7,28 (M, SH), 5,15-5,10 (M, 3H), 4,28 (1, J=4,8
I'u, 1H), 3,78 (¢, 3H), 3,66-3,49 (M, 2H),3,19(c, 1H).

Chz. coMe SEM-CI 218, IUMN3A, cbz. CO,Me
H o on [X3, 60°C H o osem
218 220

Cramust 3. Metun 3-(((6eH3nnokcn)kapOoHMIT)aMUHO)-2-((2-TpUMETHIICHIINIT)ITOKCH ) METOKCH ) [TPOTIaHOAT
(coenunenue 220).
Cmech  2-(TpuMeTwiIcCHIWI)dTOKCuMeTHixiopuaa 219 (2,3 mu, 13,2 mmons), JUIIDA (3,4 wu,
19,7 mmons) u Metun 3-(((OeH3MITOKCH)KapOOHMIT)aMIUHO )-2-ruaApokcunponanoara 218 (3,30 r, 13,2 mMmons) B
JXD (100 M) mepememmBaroT mpu 60°C B Teuenue 24 4. Cmech oxaxaaoT 10 KT, pactBopurens ynajisioT B
BaKyyMe, ¥ HEOUYHIIEHHBIH TPOAYKT OYMIIAIOT Xpomarorpadueii ©Ha nByokucu kpemHus (0-50%
EtOAc/u3orekcaH) ¢ Moy4eHHEM yKa3aHHOTO B 3arojioBke coenuHeHus 220 B BHIIE MPO3PAYHOTO OECIIBETHOTO
macra (4,40 T, 83%). 'H SIMP (CDCl,): 8, u/mnn,7,41-7,32 (m, 5H), 5,19 (e, 1H), 5,18-5,09 (M, 2H), 4,78 (c,
2H), 4,29 (an, J=6,3 I', 4,3 I', 1H), 3,76 (¢, 3H), 3,66 (M, 3H), 3,54 (M, 1H), 0,92 (M, 2H), 0,03 (c, 9H).
Chz N CO.Me PdC, Hp, CO,Me
H

HoN
OSEM EtOA OSEM
220 221

Cranus 4. Metun 3-amuHO-2-((2-(TpUMETHIICHIIAI)3TOKCH)METOKCH )IIponiaHoaT (coenunenue 221).

Cmecp Mmetun  3-(((6en3mitokcn)kapOoHMIT)aMUHO)-2-((2-(TPUMETHIICHITIIT ) 9 TOKCH )METOKCH ) IPOIIaHOATa
220 (4,401, 11,5 mmoms) u 10% Pd/C (1,2 T, Type 87L) B pactBoputene stwinanerate (100 M) mepeMennBaoT
nox H, nox naBnenuem 5 6ap B Teuenue 1 u. Karanmzatop ynamastror ¢puiabTpanueld, 1 GUIBTPAT BBIIAPUBAIOT
Jlocyxa ¢ MOJyYCHHEM YKa3aHHOTO B 3aroJIOBKe coequHeHus 221 B Buie skenroro macna (2,6 r, 89%). 'H IMP
(AMCO-dy): o, u/mnH, 4,66 (a0, J=13,2 I'n, 4,7 I'n, 2H), 4,01 (ax, J=6,5 I'n, 4,7 'y, 1H), 3,64 (c, 3H), 3,63-3,50
(M, 2H), 2,82 (M, 1H), 2,75 (m, 1H), 1,45 (c, 2H), 0,91-0,77 (M, 2H), 0,01 (c, 9H).

5-Bpom-3-cpTop-2 11 Ho QSEM
COMe S-OPOM-3-¢hTOp-2-HUTPONKPMANH 11,
HoN 2Ve BN COMe
OSEM T3A, EtOH, kan. o6p. xon. |
NN,
221 222

Cramus 5. Metun  3-((5-6poM-2-HATPOTIHUPUANH-3 -1 )aMHHO )-2-((2-(TpPUMETHIICHITNIT )3 TOKCH )METOK-
cH)mponanoat (coeauHeHue 222).

Cmech MeTHa 3-aMUHO-2-((2-(TpUMETHIICHIIMII)ITOKCH )MeToKcH)iportanoara 221 (2,60 r, 10,4 mMmonb),
TOA (7,3 mn, 52,1 mmoib) u 5-6pom-3-¢prop-2-autponmpununa 11 (2,30 r, 10,4 mmois) B pactBoputene EtOH
(80 Mu1) HarpeBarOT MPU KUIICHUU ¢ 0OPATHBIM XOJOIWIEHUKOM B TeueHHE 2 4. PeakIMOHHYIO CMECh BBINIApH-
BAIOT JJOCYXa, M OCTATOK OYHMIIAIOT XpoMmarorpadueii Ha nyokucu kpemuus (0-50% EtOAc/uzorekcan) c moiy-
YCHHEM YKa3aHHOI'O B 3aroJIOBKe coequHeHus 222 B Buje xkentoro macna (4,30 r, 90%). R, 2,67 muH (cmocob
la); m/z 448/450 [M+H]" (3P"). 'H SIMP (JIMCO-de): 8, @/mi, 8,08 (t, J=6,1 T', 1H), 8,00 (1, J=1,9 ', 1H),
791 (n, J=1,8 I', 1H), 4,76-4,62 (M, 2H), 4,44 (nn, J=7,2 'y, 4,6 T'u, 1H), 3,77 (x8, J=7,3 I'ny, 6,2 T'n1, 2H), 3,69
(c, 3H), 3,55-3,43 (M, 2H), 0,81-0,70 (M, 2H), -0,06 (c, 9H).

Ho M Fe, NH,CI Ho (M
e, NH,Cl,
Br: l\ N\)\COZMG Br | ™ N\)\COzMe
P EtOH, H-0, -
N NO, Kun. o6p. xon. N NH,
222 223

Cramus 6. Mertun  3-((2-amMuHO-5-OpoMmupuANH-3-1I1)aMHHO )-2-((2-(TpUMETHIICHITNIT )3 TOKCH )METOK-
cu)nponanoat (coeauHenue 223).

Cmech wmetun  3-((5-OpoM-2-HUTPOTUPUIUH-3-HIT)aMUHO )-2-((2-(TpUMETHIICHIIAI ) 3TOKCH )METOKCH ) ITPO-
manoata 222 (4,30 r, 9,5 mmounb), mopomka xenesa (2,67 r, 47,7 mMons) u xinopuga ammonms (5,1 T,
95,0 mMonb) B pactBopuTene taHone (100 mur) n Boge (30 Mi1) HarpeBaroT M MEPEMENINBAIOT MIPH KUIIEHUHU C
00paTHBIM XOJOIMIBHUKOM B TeueHue |1 4. CMech oxnaxnator 1o KT u punbrpyrot uepes cnoit Celite®. Ouitb-
TpaT BBIMAPUBAIOT J0CyXa, U ocTaTok nomemaroT B IXM (130 mm). Opranudeckue BeliecTBa NPOMBIBAIOT BO-
no# (200 M) u cymat Hax cynbdaroM HaTpust. PUIBTpanus W BhINAPUBAHUC IAET yKa3aHHOE B 3aroJIOBKE CO-

enunenue 223 B Buje xenToro mMacna (3,01 r, 74%). R, 1,76 mun (croco6 1a); m/z 420/422 [M+H]" (3P").
OSEM 4 OSEM

Br S N\/kCOQMe LIOH, H:0, Br\(‘j:N COzH
> Tre, MeOH £~
N NH2 N NHz
223 224
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Cragus 7. 3-((2-AMHUHO-5-0pOMIUPUINH-3-HIT)aMUAHO )-2-((2-TPUMETUIICHIHI ) 3TOKCH )METOKCH ) TPOTIAHO-
Bas KucioTa (coenuHenue 224).

K TepeMeInBacMoMy pacTBopy METHIT 3-((2-amuHO-5-OpOMITUPUINH-3 -1 )aMHAHO )-2-((2-
(TpUMETHIICHITIIT)3TOKCH )MeTOoKCH )portanoata 223 (3,30 r, 7,85 mmons) B TT'® (200 mur) 1 MeOH (50 mu) mo-
GasstroT pactBop Monoruapara LiOH (0,23 1, 9,42 mmons) B Boge (30 MiT), M PEakIMOHHYIO CMECh TepEeMEIIIn-
BaroT ipu KT B Teuenne 1 4. CMech BEIMAPUBAIOT AOCYyXa M OCTATOK MoMemaT B Boxy (30 mu) u pH moBomst
1o ~pH 5 moGaBiieHneM ykcycHoM KUCIOTHI (~1 Mi). TBepaoe BemecTBo codbuparoT GpuibTpamnue, MpOMBIBAIOT
BOZOH (4 MIT) U CyIIAT ¢ MOJTYYCHHEM YKa3aHHOT'O B 3ar0JIOBKE COeMHEHUs 224 B BuIe 0SKEBOTO TBEPIOTO Be-
mectBa (2,75 r, 84%). R, 1,58 mum (crioco6 la); m/z 406/408 [M+H]" (3P"). 'H SIMP (JIMCO-dg): &, a/mH,
7,31 (», J=2,1 T'm, 1H), 6,75 (n, J=2,1 I'u, 1H), 5,75 (&, J=6,1 I'u, 2H), 5,37 (c, 1H), 4,67-4,64 (M, 2H), 4,22 (M,
1H), 3,55-3,31 (M, 4H), 0,78-0,74 (M, 2H), -0,06 (c, 9H). Kucnbrit npoToH He HaOIIOAACTCS.

. OSEM H
Bre o N, FATY, OMNaA, B N
co,H _FATY. AvTSA, |
| OSEM
NZNH Ao Nig
2 H o
224 225

Cramuss 8. 8-bpom-3-((2-(TpHMETHIICHIINIT)ITOKCH )METOKCH )-2,3-muruapo- 1 H-mupumo[2,3-b][ 1,4 mnuaze-
nmuH-4(5H)-on (coenunenue 225).

K pactBopy 3-((2-amuHO-5-OpoMmupuInH-3-11)aMIHO)-2-((2-(TPUMETHIICHIINIT)3TOKCH )METOKCH )[TPOTIa-
HOBOI kucnotel 224 (2,75 T, 6,77 mmone) u JUIIDA (6,0 mi, 33,8 mmons) B IM® (3 mi) nobapnstor TATY
(3,0 1, 8,12 mmonb), u cMech nepemenuBaroT npu KT B Treuenne 30 muH. CMmech BBUIMBAIOT B JICASHYIO BOIY
(30 M), n TBepaOE BELIECTBO COOMPAIOT M CYIIAT C ITOJIydYEeHHEM YKa3aHHOTO B 3aroJIOBKE cOeAMHEHUs 225 B
BHze GexeBoro TBepaoro Bemectsa (2,50 T, 93%). R, 2,27 mun (crmoco6 1b); m/z 388/390 [M+H]" (3P"). 'H
SAMP (AMCO-dg): 6, u/miH, 10,05 (c, 1H), 7,71 (c, 1H), 7,28 (c, 1H), 6,21 (&, J=4,5 I'n, 1H), 4,65 (xB, J=6,9 I'n,
2H), 4,23 (1, J=5,4 I'n, 1H), 3,56-3,45 (m, 4H), 0,88-0,82 (M, 2H), -0,02 (c, 9H).

H

H
N N
B i) ToK EENEEN
| OSEM - OH
NZ N ii) NagCOg, Ho0, 0°C N N
H © H ©
226

226

Cramus 9. 8-Bpom-3-runpokcu-2,3-nuruapo-1H-mmupuno[2,3-b][1,4]anazenun-4(SH)-on  (coenunenune
226).

TOK (10 mur) mobaBnsioT ogHOW moprmed K 8-0pom-3-((2-(TpUMETHIICHINIT)ITOKCH )METOKCH )-2,3-
nmurunapo- 1 H-mupuno[2,3-b][ 1,4]mmazerma-4(SH)-ony 225 (800 mr, 2,1 MMonb) u pactBop BbicTamBaioT KT B
TEYCHNE 5 MHH, 3aT€M OCTOPOKHO BBUIMBAIOT B M3MenbueHHBIHN Jien (100 ). [TomydeHHYI0 CMECh OCTOPOXKHO
HEUTPamM3yoT A00aBICHHEM TBEPAOTO KapOOHATa HATPHS M SKCTParupyroT stmiareraroM (2x100 mm). Opra-
HUYCCKHUE BEIICCTBA OOBCIUHSIOT M CYIIAT HaJ CyibhaToM HaTpus. OUibTpalys U BEIIAPUBAHUC JaCT KaMe/b,
KOTOPYIO PACTHPAIOT ¢ arleTOHUTpriIoM (10 MIT) ¢ moTyyeHHeM yKa3aHHOTO B 3ar0JIOBKE COCMHCHUS 226 B BHJIE
eoBaroro Teepaoro Bemectsa (310 mr, 57%). R, 1,04 mun (croco6 1a); m/z 258/260 [M+H]" (OP"). 'H SIMP
(AMCO-dg): 8, w/mmn, 10,12 (c, 1H), 7,70 (z, J=2,0 I'n, 1H), 7,28 (x, J=2,1 I'u, 1H), 6,37 (an, J=6,2 I'y, 2,8 I'n,
1H), 5,24 (n, J=4,7 I'n, 1H), 4,16 (nun, J=8,4 I'u, 4,8 I'y, 3,1 ', 1H), 3,45 (nan, J=12,3 T'y, 6,1 T, 3,1 T, 1H),
3,29 (1, J=9,1 T'y, 4,5 ', 1H).

Craausa 10. XupanbsHoe pa3aeneHue panemara 226.

N
Br. e
| OH
-
N™ N
H 0
226

Oepausmuaaums

Chiralpak |A

H H
Br: s N Br. o N
| abs y~a(OH | abs ¥} nQOH
NZ N N” N
H © H ©
Nepebli 3NOWPOBAHHbIA BTOPOA 3MHOUPEBAHHbIA
usomep n3omep
227 228

DHaHTHOMEPHI pasnersioT xupanbHoi mpern. BOXX ¢ npumenennem komonku Chiralpak® IA (Daicel
Ltd.) (2x25 cm), ckopocTh ToToka 13,5 Mm mum', smoupyst cmeckio 25% ameromutpmn:75% Boma, Y-
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omnpezenenue npu 254 aM. OOpasibl 3arpykaroT B KOJIOHKY Yepe3 BCTPOCHHBIN B KOJIOHKY Pa3peXaroluii Ha-
coc, npokaunBas anetoHuTpu (1,5 M1 MuH ') B TeueHHe BCEro MPOroHa, C HOTyYeHHeM 00beIHHEHHOH CKOpO-
cTv otoka 15 M Mus . XHpaTbHOCTE OMPENEISIOT MPOH3BOIBHO.

(R)-8-BpoMm-3-runpokcu-2,3-guruapo- 1 H-mupuno[2,3-b][1,4]mnazenun-4(SH)-on  (coemunenune  227).
[lepBeIii amronpoBanHbId M30Mep: R, 7,98 MuH (aHamuTHueckuii crioco6: konoHka Chiralpak® IA (4,6 Mmx25
MM), CKOPOCTb moToka | Mt mus ', amoent: 30% anerorntprn:70% 10 MMOJIb BOIHBINA pacTBOp GHKapGoHaTa
aMMOHWS).

(S)-8-bpom-3-runpokcu-2,3-nuruapo- 1 H-mupuno[2,3-b][ 1,4 nuazenun-4(SH)-on (coequnenne 228). Bro-
poii anrorpoBaHHbI m3oMep: R, 13,09 mun (anamutuyeckuit cmoco6: komonka Chiralpak® A (4,6 MMx25 mm),
CKOPOCTH oToKa 1 M1 MuH ', amioenT: 30% arnerorntpim:70% 10 MMOJb BOXHEIHA PacTBOp GHKApOOHATA AMMO-

HUSA).
Jk/
Br: N H
NN
H ©

Pd-116, AWM3A, NBuyCl,
1,4-awoKcaH, 80 °C

Cramus 1la. (R,E—3—(3-rI/I,leOKCI/I-4-OKCO-2,3,4,5-T6TpaFI/I,£[p0-1H—HPIpPI,£[O[2,3—b][1,4],£[I/IaSGHI/IH-8-I/IJI)-N-
MeTI-N-((3-mMeTnndenzohypan-2-un)MeTnn )akpuinamMu (coenuaerue 229).

B  peakmmonnyio  mpobupky  3arpyxkaioT  (R)-8-6pom-3-ruapoxcu-2,3-muruapo-1H-mupumo[2,3-
b][1,4]mnazenun-4(5H)-on 227 (50 wmr, 0,19 mmons), AUTIDA (70 mxi, 0,39 MMoITs), THAPAT XJIOpUAA TETPaOy-
tunammonus (6 mr, 0,02 mmons), u PA[P(‘Bu)s], (Pd-116) (10 mr, 0,02 MMOIE), 1 IPOGUPKY 3aTeM IIPOMBIBAIOT
azoroM (5 muH). Jobasnsror 1,4-muokcan (5 min) u N-metun-N-((3-metunden3odypan-2-1i1)MeTHIT)aKpHIaMU
9 (49 wr, 0,21 MMOJIB), pEaKIIMOHHYIO CMECh CHOBA IPOAYBAIOT a30TOM (5 MUH) M 3aT€M PEaKkIHOHHYIO CMECh
HarpeBaroT U nepememusatoT npu 80°C B Treuenue 30 mMuH. Peaknimonnyro cMech oxnaxaatoT 1o KT, 3arem BbI-
MapHuBaIOT A0CYXa W HEOUMIIEHHBIH MPOAYKT OYMINIAIOT KOJOHOYHOH Xpomatorpadueii (0-10% MeOH/AXM) c
TOJTydeHWEM YKa3aHHOTO B 3arojioBke coenuHeHUs 229 B Buue OJeTHO-KEITOro TBEpAoro BemecTBa (61 wr,
77%). R, 1,77 mun (cnoco6 1b); m/z 407 [M+H]" (3P"). 'H SIMP (IMCO-ds, 363 K): 8, u/mmu 9,65 (c, 1H),
7,99 (m, J=1,8 I'u, 1H), 7,56 (n, J=7,5 I'n, 1H), 7,49-7,37 (M, 3H), 7,33-7,21 (M, 2H), 7,13 (m, J=14,6 ', 1H),
5,89 (m, J=5,5 T'u, 1H), 4,91-4,77 (M, 3H), 4,22-4,16 (m, 1H), 3,52 (nun, J=12,4 T, 6,0 ', 3,3 T'u, 1H), 3,27
(nmm, J=12,1 I'n, 8,8 I'y, 2,8 'y, 1H), 3,10 (c, 3H), 2 28 (c, 3H).

B| & &J\A(IQOH

N ¥ o Pd-116, [IMM3A, NBu,Cl,
228 1 4-,qucaH 80°C

Cramus 11b. (S,E)-3-3-I' I/I,HpOKCI/I-4-0KCO-2,3,4,5-TeTpaFI/I,Hp0-1H—HPIpPI,HO[2,3—b][1,4],HI/Ia3eHI/IH-8-I/IJ'I)-N-
MeTI-N-((3-metundenzodypan-2-un)mernn )akpunamua (coenquaerne 230).

B  peakmmonHyto  mpoOupky  3arpyxkator  (S)-8-6pom-3-ruapoxcu-2,3-muruapo-1H-nmupumo[2,3-
b][1,4]mmazenmn-4(5H)-on 228 (50 mr, 0,19 Mmmons), JUIIDA (70 mxi, 0,39 MMoIIb), THAPAT XJI0pHUaa TeTpady-
trnammonns (6 mr, 0,02 mmons) u PA[P(‘Bu)s], (Pd-116) (10 mr, 0,02 MMOIB), 1 IPOOHPKY 3aTEM MPOMBIBAIOT
azotoMm (5 mun). [lobaBmstot 1,4-muokcan (5 mi) u N-metun-N-((3-MeTmiOeH30¢hypaH-2-1T)METHIT)aKPUITAMH]T
9 (50 mr, 0,21 MMOJB), PEaKIIMOHHYIO CMECh CHOBA TPOAYBAOT a30TOM (5 MHH) M 3aTeM PEaKIMOHHYIO CMECh
HarpesaroT U nepememusatoT npu 80°C B Treuenue 30 mMuH. Peaknimonnyro cMech oxnaxaatoT 1o KT, 3arem BbI-
MapuBalOT JI0CyXa, W HEOYHIIECHHBIH NPOAYKT OUYMIIAOT Xpomarorpadueli Ha npyokucu kpemuust (0-10%
MeOH/JIXM) ¢ monmy4deHHeM yKa3aHHOTO B 3aroyioBke coeanHeHust 230 B Buae OJeJHO-KEITOro TBEPIOTO Be-
mectBa (58 mr, 73%). R, 1,76 mun (crioco6 1b); m/z 407 [M+H]" (9P"). 'H SIMP (JIMCO-d,, 363 K): 8, a/mu
9,65 (c, 1H), 7,99 (1, J=1,8 I'u, 1H), 7,56 (n, J=7,5 T'n, 1H), 7,49-7,36 (m, 3H), 7,27 (ar, J=21,1 I'n, 7,4 'y, 2H),
7,13 (m, J=15,7 I'u, 1H), 5,93-5,84 (M, 1H), 4,90-4,80 (M, 3H), 4,18 (a1, J=8,5 I'ny, 3,8 'y, 1H), 3,52 (nmm, J=12,3
I, 6,1 ', 3,4 T, 1H), 3,27 (nun, J=12,2 T, 8,9 ', 2,8 ', 1H), 3,10 (¢, 3H), 2,28 (¢, 3H).

[Tpumep 47. Cunres nuruapodocdara (R,E-3-meTun-8-(3-(meTuin((3-meTrnoeH30pypan-2-
WJT)METHIT)aMUHO )-3-0Kconpon- 1 -eH- 1 -wmin)-4-okco-2,3,4,5-rerparuapo-1 H-mupuno[2,3-b][ 1,4 mnazenun-3-mia
(coemunenwue 232).

O6Lua;{ cXeMa CHHTE3a.

49 231 232
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YcnoBus peakuuu: a) i) 6uc-(2-mpano3twn)aunsonpommwidochopamuaur, 1H-rerpasomn, 1 aens, KT; ii) 0,1
M pactBop #ona (Boxa/2,6-nmytunun/TT'®D, 1/19/80) mpu 0°C, 20% 06./06. Na,S,0;; b) BSTFA, AIIH, ocHoBa-
uue baprona, 35 mun npu 0°C, 3atem HCOOH.

Cramuss 1. 2-Imanostun  ((R)-3-metmin-8-((E)-3-(metun((3-MeTunoeH3opypaH-2-mi1)METHI)aMUHO)-3 -
okcompor-1-en-1-nun)-4-okco-2,3,4,5-terparunpo- 1 H-mupumno[2,3-b][ 1,4 arnazenun-3-un)ruapodocdar (coean-
Henue 231).

K pactBopy cyberpara 49 (250 mr, 0,59 mMmoub, 1 2kB.) B cyxom JIXM (5,95 mu) moGasmustor Omc-(2-
uaHod T ) quu3onpotnmihochopamunut (645 mr, 2,38 MMoib, 4 skB.) U 1H-tetpazon (5,29 mn, 2,38 MMoub,
4 5kB., 0,45 M B MeCN) nog N, mpu KT. Cmecs nepememnBatot ripu KT B Tedenue 1 AHs, 3aTeéM YaCTUYHO BbI-
napuBatoT. [lomyyennsiii ¢ochur oxucistor odpadorkoit 0,1 M pactBopom ioma (Boma/2,6-mytnaun/TTO,
1/19/80) mpu 0°C nmo croiikoro okpammBaHus HomoM. Cmecn mo3BossitoT BepHyThest K KT, 3atem uepe3 1 u
CMECh TracsiT ¢ pUMeHeHHeM THocyibdara Hatpus 20 Mac./mMac.% HpH NepeMENINBaHUN 10 UCUC3HOBEHUS OK-
pammBanus HonoMm. Boanyro ¢asy ynansior, u opranndeckyro ¢asy cymar Haja Na,SO,, pazdasiasor MeOH n
JAXM u ¢unstpyror. [Tocie BeITapuBaHUs HEOYHIICHHBIN MPOIYKT OYHMIIAIOT ATonpoBaHueM ¢ 5-100% MeCN
(0,1% T@K) B Boze (0,1% TDOK) ¢ momydeHuem, nocie THOPIITH3AINH, kenaemoro npoaykra 231 (165 mr, 0,30
MMOJI, 50%) B BHIE XKENTOTO TBEPAOTO BemlecTBa. [IpOayKT IPUMEHSIOT Cpa3y jKe Ha CIEAYIOMIeH CTaIuH.

Cramus 2. [Hurumpodocdar (R,E-3-metmn-8-(3-(meTun((3-MeTrnoeH30dypaH-2-1i1)METHI)aMUHO)-3 -
okcompor-1-en-1-un)-4-okco-2,3,4,5-rerparunpo- 1 H-mupumo[2,3-b][ 1,4 auazenun-3-una (coeauaenue 232).

K pactBopy 231 (2,65 1, 4,79 mMmomb, 1 dkB.) B MeCN (28,5 mm) npobasmstor N, O-Ouc-
(tpumetmncunmmn)tpudropaneramuy (BSTFA) (6,36 mu, 23,9 mmons, 5 3kB.), 3atrem 2-tper-OyTmi-1,1,3,3-
TeTpaMeTHiIryaHuauH (ocHoBanue baprona) (4,14 mi, 19,9 mmons, 4,1 3kB.). [lepememmBaror npu 0°C B Teue-
HHUE 35 MHH, 3aTeM NOOABJISIOT MyPaBRUHYIO KHCJIOTY JUIS TallleHHUs peakIMoHHON cMmecu. [locie BRITapuBaHus,
HEOUHUIICHHBIN MPOAYKT OUMIIAIOT dmoupoBanueM ¢ 5-100% MeCN (0,1% HCO,H) B Boxe (0,1% HCO,H) u
THOGUIN3UPYIOT C MONyYeHUEM JKenaemoro coeaunenus 232 (1,26 r, 250 mmoib, 52%). 'H IMP (400 MTI'1,
IAMCO-dy): 6, u/mia 9,89 (c, 1H), 8,05-7,96 (m, 1H), 7,61-7,53 (m, 1H), 7,52-7,02 (M, 6H), 6,20 (m, 1H), 4,95
(c, 0,8H), 4,79 (c, 1,2H), 3,62-3,41 (m, 2H), 3,17 (c, 2H), 2,95 (c, 1H), 2,31-2,21 (c, 3H). *'P SIMP (162 MTI,
JIMCO-dg) & -4,8. MC (croco6 1¢): m/z=501,1 [M+H]".

Ipumep 48. Cunre3 [(2R,3S)-2-metmin-8-[(E)-3-[mMermn-[(3-MeTunoeH30¢hypaH-2-mi)MeTHII |aMUHO |-3-
okcompor-1-eaun]-4-okco-1,2,3,5-rerparunponupuno[2,3-b][ 1,4 auazenun-3-un | nuruapodocdara -  comm
(2R,3R,4R,5S5)-6-(MeTmmamuno ))rekcan-1,2,3,4,5-nearona (coequnenue 235).

OO6mas cxema CUHTE3A.

CTaJlVIFI 1 Craaus 2
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YcnmoBust peakuuu: a) i) 6uc-(2-mpano3twn)auusonpommwidochopamuaur, 1H-rerpasomn, 1 gens, KT; ii) 0,1
M pactBop Hona (Bona/2,6-mytunus/ TT'®, 1/19/80) mpu 0°C, 20% 06./00. Na,S,0;; b) BSTFA, AILIH, 2-TpeT-
oyrni-1,1,3,3-rerpamerunryanunus, 35 mus npu 0°C, 3arem HCOOH; ¢) H,O u MeCN (60 mu1, 1/1), Meriiymun
2 3KB.

Cramus 1. 2-ITmanoatiot ((2R,3S)-2-metwn-8~((E)-3-(metm((3-metnnden3ohypan-2-FT)METHIT)aMHHO ) -3-OKCOTIPOTI-
1-en-1-mm)-4-oxco-2,3 4,5-rerparuapo- 1 H-mapumo[ 2,3-b][ 1 4] mmazermn-3-wn)ruapodocdart (coequuenue 233).

K cmecm 150 (129 wmr, 0,31 mmombs, 1 3xB.) B cyxom CH,Cl, (2,80 wmim) pobGammsror Owmc-(2-
nmaHodTIIT ) quu3onpotnmidhochopamunut (0,24 M, 0,92 mmons, 3 3kB.) u 1H-tetpazon (1,36 mu, 0,61 MMoIIB,
2 9kB., 0,45 M B MeCN). Cmech nepemermBaroT mpu KT B Teuenue 16 4. [Tocne 3aBepmenns peakiuu, 0,2 M
pactBop Hona (I, B Boge/mupunune/TT'®, 1/19/80) nobasnstor npu 0°C 10 CTOWKOrO OKpalIMBaHHS HOIOM.
CMmecu mo3BomstoT BepHyThes K KT, 3aTem depe3 2 94 cMech racsiT ¢ NPUMEHEHHEM THOCYb(dara HaTpus
(20 mac./mac.%.) mpu epeMeIIUBaHUN 10 UCUC3HOBCHUS OKpalIuBaHus iogaoM. BoaHyro a3y ynansor, u op-
raHuueckylo ¢asy cymar Haj Na,SO,, pazoasmsor MeOH n CH,Cl, n ¢unbrpyror. Ilocne BeimapuBaHus He-
OUHIICHHBIN MPOAYKT ouHInaroT moupoBanueM ¢ 5-100% MeCN (0,1% TDK) B Boze (0,1% TOK) ¢ momyue-
HUEM, Toclie Tuodumn3annu, xemaemoro coeauaenns 233 (159 mr) B Buze xentoro TBepaoro Bemectsa. [Ipo-
IYKT IPUMEHSIOT Cpa3y ke Ha CICAYIOMmIeH CTaIu.

Cramqus 2. Jurunpodocdara (2R,3S5)-2-MeTnn-8-((E)-3-(metun((3-metundenzodypan-2-
WJT)METHIT)aMUHO )-3-0Kconpon- 1 -eH- 1 -min)-4-0kco-2,3,4,5-rerparuapo- 1 H-mupuno[2,3-b][ 1,4 ] mnazenun-3-mia
(coemunenwue 234).

K cmecu 233 (159 wr, 0,29 mmons, 1 skB.) B cyxom MeCN (14,4 mi) pobGammsiior N, O-6uc-
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(rpumermncwmn) tpudropaneramuy (0,31 mim, 1,15 wmmons, 4 oakB.), 3arem 2-tper-Oyrmi-1,1,3,3-
terpamerunryanuaut (0,20 mi, 0,96 mmodns, 3,3 skB.). Cmeck nepememuaroT mpu 0°C B Teuenue 10 muH, 3a-
TeM MypaBbuHYIO KUCIOTY (0,11 mur, 2,87 MMoib, 10 3KB.) 700ABISIOT UIsl TalllEHUsT peakuoHHOW cMecH. [lo-
CJie BBRIIAPUBAHIS, HEOUNIIEHHBIN MPOAYKT OYHIIAIOT 3oupoBarneM ¢ 5-100% MeCN (0,1% HCO,H) B Boze
(0,1% T@K) ¢ momyuenmnem, nocie JIrouim3anuy, xeraemoro coequaenus 234 (33 mr, 0,06 mmomns, 22%) B
BHUJIE XKEITOTO TBEPAOTO BemecTBa. JKeraeMoe coeJMHEeHUE TPUMEHSIOT I TTOJYyYCHHS COTM METITyMHUHA.

Cramus 3. [(2R,3S)-2-Metmn-8-[(E)-3-[meTnn-[(3-MeTnnden30dypaH-2-1uia)MeTH |aMHHO |-3-0Kcompor- 1 -
enun|-4-okco-1,2,3,5-rerparuaponupuao[2,3-b][ 1,4 mmazenun-3-wn|muruapodocpar - (2R,3R,4R,55)-6-
(MeTtmamuHoO)rekcan-1,2,3,4,5-neHronoBast coib (coequHeHue 235).

K pactBopy cybctpara 234 (1 skxB.) B Bome u MeCN (60 mn, 1/1) mpu KT noGaBnsiioT cooTBETCTBYIOIIEE
OCHOBaHHE (MerayMuH, 2 3kB.). CMech NEepEeMENINBAIOT, 00pa0daThIBAIOT yIBTPA3BYKOM U JIHO(DWIH3UPYIOT C
MOJTy9E€HUEM KeJIaeMOTo Tpoaykra 235. 'H amP (400 MTI'i, D,0O): 9§, w/mnu 7,80-7,65 (M, 1H), 7,25-7,46 (M,
7H), 4,52-4,25 (M, 2H), 4,18-4,02 (M, 3H), 3,83-3,69 (M, 6H), 3,67-3,56 (M, 4H), 3,26-3,04 (M, 4H), 2,89-2,75
(m, 6H), 2,72 (c, 6H), 1,84 (c, 3H), 1,25-1,16 (m, 6H). *'P SIMP (162 MI'y, D,0) & 3,1. MC (cmoco6 1c):
m/z=501,1 [M+H]".

Ipumep 49. Cumres  2-ammno3taHoma, murmapodocdara  (R,E-8-(3-(((7-amuHO-2-MeTnnben3odypan-3-
WT)METHIT)( METHIT)aMUHO )-3-0KCOMPOTT- 1 -eH- 1 -vm)-3-Metmn-4-okco-2,3 4, 5-terparmapo- 1 H-mapuo[ 2,3-b][ 1,4 mrazermn-3-
w1 (coemuHenue 237).

O6mas cxema CUHTE3A.
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VYcnoBus peakmum: a) i) Owuc-(2-mmanosTn)aum3onpormuidochopamuant, 1H-terpazon, 1 nenp, KT;
ii) 0,1 M pactBop #ona (Boxa/2,6-mytuausa/TT'®, 1/19/80) mpu 0°C, 20% 06./00. Na,S,05; b) i) BSTFA, AIlH,
ocHoBanue baprona, 35 mun nipu 0°C, 3atem HCOOH; ii) Boga, HOCH,CH,NH, (5,0 3kB.)

Cramus 1. 2-IHwmanostunruapo  (3-(((E)-3-((3R)-3-(((2-mmanosTokcw)(Tuapokrch)pocdopuir)okcu)-3-
MmeTmi-4-okco-2,3,4,5-rerparunpo-1 H-mupuno[2,3-b][ 1,4 nuazenun-8-ui)-N-MeTHIIaKpHITAMHI0 )METHIT ) -2 -Me-
tunoen3odypan-7-un)pochopamuaar (coenunenue 236).

K cmecu 167 (200 mr, 0,46 mmomb, 1 9kB.) B cyxom CH,Cl, (4,59 wmi) mobGaBistor Owmc-(2-
nmaHod T ) uuxonponmwipochopamuaut (0,48 M, 1,84 mmons, 4 skB.) u 1H-Terpazoin (4,08 mu, 1,84 MMoub,
4 o5kB., 0,45 M B MeCN). Cmech nepemermmBaroT npu KT B Teuenue 16 4, 3aTeM 9acCTUIHO BBINAPUBAIOT, U
0,2 M pactBop ioxa (Boma/mupuaun/TT'®, 1/19/80) nobasnsror mpu 0°C 10 CTOWKOTO OKpAITUBAHUS HOJIOM.
Cmecu mo3BoisiioT BepHyThcst kK KT. Uepes 2 9 cMech raciat ¢ NpUMEHEHHEM THOCYJIb(aTa HATpuUs
20 mac./mac.% TpH TepeMeIInBaHIH 10 NCYE3HOBCHHS OKpaIInBaHUs HoaoM. Bogayto dasy ymansioT, u opra-
HU4ecKyto ¢asy cymar Hax Na,SO,, pazoasmsttor MeOH u CH,Cl, u punbtpytor. [locine BbimapuBaHus HEOUH-
HICHHBINA MPOAYKT OYHIIAIOT droupoBanueM ¢ 5-100% MeCN (0,1% TDK) B Boxe (0,1% TDK) ¢ momyueHunem,
TOCJIe TMO(QUIIM3ALINH, JKEJIAeMOTO coeAnHeHust 236 (245 Mr) B BUJIE JKEITOTO TBEPIOTO BEILECTRA.

Cranus 2. 2-Amunostanon auruapodocoar (R,E-8-(3-(((7-amuno-2-metundensodypan-3-un)meTn)(Me-
THJT)aMHHO)-3-0Kconpor- 1 -eH- 1 -mn)-3-MeTun-4-okco-2,3,4,5-retparunpo-1 H-mupuno[2,3-b][ 1,4 | auazenun-3-
wi (coenuueHue 237).

K cmecn 236 (240 wr, 0,34 mMonb, 1 2kB.) B cyxoMm MeCN (18,9 mi) no6asmstor BSTFA (0,91 wmur,
3,42 mmonb, 10 2kB.), 3arem 2-tper-OyTtmi-1,1,3,3-rerpamerunrkanunnt (ocHoBanwe baprona) (0,59 wur,
2,85 mmomb, 8,3 3kB.). Cmech nepememnmBaioT nipu 0°C B Tedenne 5/10 muH, 3atem nobasnstor HCOOH mms
rameHus peakuoHHoi cMecu u Boxy (1 mu). [locne BrImapuBaHus, HEOYUIICHHBIH TPOAYKT OYHUIIAIOT SIFOUPO-
BauueM ¢ 5-100% MeCN (0,1% T®PK) B Boze (0,1% TOK) ¢ momxydeHneM MOpomIKa, COAepIKaIIero KemaeMbIid
muruapodocdar. OcTaTok pacTBOPSIOT B BoJe+dTaHOJaMUHE B H30BITKE (>5 2KB.). CMECh OUHIIIAIOT DIIIOMPOBA-
HueM ¢ 5-100% MeCN B Boje C MONIydeHHEM, TOCIEC JIMO(UIH3AINH, KeraeMoro coeauaeHus 237 (89 wr,
0,15 mmome, 45%) B BUE KENTOTO TBEPIOTO BEIIECTBA. 'H aMP (400 MTI't, D,0O): 3, u/mmu 7,88-7,78 (M, 1H),
7,44-7,26 (M, 2H), 7,21-6,61 (M, 4H), 4,76-4,59 (m, 2H), 3,59 (T, J=5,5 T, 1H), 3,55-3,46 (M, 2H), 3,00-2,81 (M,
3H), 2,77 (t, J=5,5 ', 1H), 2,46-2,28 (m, 3H), 1,59-1,46 (m, 3H). *'P SIMP (162 MI'n, D,0) & 0,0. MC (crioco6
le): m/z=516,1 [M+H]".

Ipumep  50. Cunre3  guruapodocdara  (R)-3-metmin-4-oxco-8-((E)-3-okco-3-((3aS,6aR)-5-(4-
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¢enoxcupenmn)-3,3a,4,6a-rerparnaponukionenral ¢ jnuppoin-2(1 H)-wr)npon-1-en-1-nm)-2,3,4,5-rerparuapo-
1H-mupuno[2,3-b][1,4]mnazenun-3-un (coenunenue 239).
O6mas cxema CHHTE3A.
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VYcnoBust peaknmu: a) 1) Ouc-(2-nmanostmn)auusonponwidocdhopamuant, 1H-terpazon, 1 nmens, KT;
ii) 0,1 M pactBop #ona (Boma/2,6-mytunus/TT'®, 1/19/80) npu 0°C, 20% 06./00. Na,S,03; b) BSTFA, AIlH,
ocHoBaHue baprona, 35 mun npu 0°C, 3arem HCOOH.

Cramus 1. 2-Ilmamostunm  ((R)-3-Metmn-4-oxco-8-((E)-3-okco-3-((3aS,6aR)-5-(4-benokcudennn)-
3,3a,4,6a-retparuaponukionenTal c|nuppoa-2( 1 H)-wr)npomn-1-en-1-mm)-2,3,4,5-retparunpo- 1 H-mupumo[2,3-
b][1,4]mmazenun-3-wn)rugpodocdart (coenunenue 238).

K cmecu 159 (400 wmr, 0,77 mmombs, 1 3xB.) B cyxom CH,Cl, (7,65 wmu) pobGammsror Owmc-(2-
nmaHod T ) uuxonponwipochopamuaut (831 mr, 3,06 mmois, 4 5kB.) u 1H-terpazon (6,80 mi, 3,07 MMoIIb,
4 7kB., 0,45 M B MeCN). Cmech nepememuBatoT npu KT B Teuenne 16 4, 3atem BeimapusaioT u 0,2 M pacTBop
tiona (Bona/mupuaus/TT'®, 1/19/80) nobaensroT npu 0°C 10 cToiikoro okparmuBaHus HogoM. CMecH O3BOJISIOT
BepHyThes K KT, 3aTem uepe3 2 9 cMech racsiT ¢ IpUMEHEHHEM BOJHOTO THOCYib(ara Hatpus 20 mac./mac.%
NP NepeMEIINBAaHUN JI0 HCYE3HOBEHUs OKpamuBaHus HoxoM. BonHyro ¢a3y ynaisior, n opranudeckyio dasy
cymat Hag Na,SO,, pazbasisitor MeOH n CH,Cl, u ¢unbrpyror. [lociie BeImaprBaHusi HEOUMIICHHBIN IPOAYKT
ounniaroT smonpoBanneM ¢ 5-100% MeCN (0,1% TDK) B Boae (0,1% TPK) ¢ nmomxyueHunem xejraeMoro coeau-
HeHus 238 (421 Mr) B BUJE KEJNTOTO TBEPAOTO BellecTBa. [IPOAYKT MPUMEHSIOT HETIOCPEICTBEHHO Ha CIIEIYIO-
IIeH CTaauH.

Cramus 2. Juruapodocdar (R)-3-Metmin-4-oxco-8-((E)-3-okco-3-((3aS,6aR)-5-(4-penokcndennn)-
3,3a,4,6a-retparuaponukionenTal c|nmuppon-2( 1 H)-mwr)npomn-1-en-1-mm)-2,3,4,5-retparunpo- 1 H-mupumo[2,3-
b][1,4]mmazenun-3-mna (coenuaenne 239).

K cmecu 238 (421 wmr, 0,64 mMonb, 1 9kB.) B cyxoM MeCN (35,54 mn) no6asmsitor BSTFA (1,71 wmur,
6,42 mmonb, 10 3kB.), 3aTem ocHoBanue baptona (1,11 mi, 5,35 mmoib, 8,3 3kB.). CMech MepEeMEIIHBAIOT TIPU
KT B Teuenue 5/10 mMuH, 3aTeM JOOaBISAIOT MYPaBRHUHYIO KHCJIOTY JUIS TalleHUs] peaknnoHHOH cMecH. Ilocne
BBITIAPUBAHUS, OCTATOK OYHMINAIOT, amoupys 5-100% MeCN (0,1% T®PK) B Boxe (0,1% TDPK). Ocanok Boccra-
HaBJIMBAIOT W JIMO(WIN3UPYIOT ¢ MOJy4YeHHeM xeiaaeMoro coeanHenus 239 (123 mr, 0,20 mmons, 32%) B BuIe
JKEJITOTO TBEPJIOTO BEIIECTBA. 'H IMP (400 MI'u, AMCO-dg): o, u/mmH 9,89 (m, J=5,6 T'u, 1H), 8,11-7,90 (M,
1H), 7,59-7,27 (m, 7H), 7,15 (t, J=7,4 I'nu, 1H), 7,09-6,93 (m, SH), 6,86 (ax, J=15,5, 6,4 T'u, 1H), 6,13 (c, 1H),
4,15-2,78 (m, 9H), 2,62 (1, J=15,9 I'n, 1H), 1,61-1,49 (m, 3H). "°F SIMP (376 MI', JIMCO-dg) & -73,6 (ocTa-
tounsie cegst TOK). *'P SIMP (162 MTI', IMCO-dy) & -4,8. MC (crioco6 1¢): m/z=603.2 [M+H]".

IMpumep 51. Cunres 2,2,2-rpudtopanerara auruapodocdara (S,E)-8-(3-(merwmn((3-merundensopypan-2-
WIT)METHIT)aMUHO )-3-0Kcompon-1 -eH- 1 -1n)-4-0kco-2,3,4,5-retparunpo- 1 H-mupuno[2,3-b][ 1,4 ] auazenun-3-mna
(coemunenwue 241).

O06mas cxema CUHTE3A.

Crapus 1 CTap.IAFI 2
::2 ::Z ol l’ OH
b
O\/\CN

230 240

& J\/\(\/E :2 "O-P OH x 0.5 CF,COOH

VYcnoBus peakumu: a) i) Omc-(2- HI/IaHO3TI/IJ'I)ILI/II/I3OHpOHI/IJ'I(1)0C(l)OpaMI/II(I/IT, 1H-tetpazon, 1 gmens, KT;
ii) 0,1 M pacrtBop Homa (Boma/2,6-mytuaun/TT'®, 1/19/80) mpu 0°C, 20% 006./06. Na,S,0s; b) BSTFA, AITH,
ocHoBanue baptona, 35 mun mpu 0°C, 3atem HCOOH.

Cramus 1. Tuapodocdar 2-mmanostun ((S)-8-((E)-3-(metun((3-meTrnoer30ypaH-2 - ) METHI ) aMIHO )-3 -
okcompor-1-en-1-un)-4-okco-2,3,4,5-terparunpo- 1 H-mupumno[2,3-b][ 1,4 anazenun-3-una) (coequaenne 240). K
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cmecu 230 (200 wmr, 0,49 wmmomb, 1 okB.) B cyxom JIM® (4,92 wma) pobammsior Ouc-(2-
rraHosTI)anuxompomwidochopamuaut (0,51 mi, 1,97 mmons, 4 okB.) u 1H-rerpaszon (4,37 mu, 1,97 mmons,
4 7kB., 0,45 M B MeCN). Cmech nepememuBatot nipu 60°C B Teuenue 4 1, 3ateM MeCN Boeimapusatot u 0,2 M
pactBop Homa (Boma/mupuaus/TT®, 1/19/80) mobasnsior mpu 0°C mo cTolkoro okpammvBaHus WomaoM. CMecH
Mo3BOJITIOT BepHYThCs K KT, 3aTeM depe3 2 4 cMech racsTt ¢ mpuMeHeHneM Trocynbdara Hatpus 20 mac./mac.%
TIPY TIEPEeMENINBAHNN 10 NCUE3HOBEHHS OKpAIIMBaHUs HomoM. BomHyio ¢a3y ymansror, m opranndeckyio ¢asy
cymat Hag Na,SO,, pazbasmsitor MeOH n CH,Cl, u dunbTpyroT. Ilocne BeImapruBaHus HEOUUIIEHHBIA TPOTYKT
ounmaioT smoupoanueM ¢ 5-100% MeCN (0,1% TDK) B Boge (0,1% TPK) ¢ momyueHneM xKeraemMoro coeam-
Henus 240 (199 mr) nocne mmodunuzanmu. [IpoIyKT NpUMEHSIOT HEMOCPEACTBEHHO Ha CIICAYIOUIeH CTany.

Cramus 2. 2,2,2-Tpudropanerar  auruapodocdara  (S,E)-8-(3-(Mertun((3-merundensopypan-2-
WIT)METHIT)aMUHO )-3-0Kcompon-1 -eH- 1 -1m)-4-0kco-2,3,4,5-retparunpo-1 H-mupuno[2,3-b][ 1,4 auazenun-3-mna
(coemuuenne 241). K cmecu 240 (120 wmr, 0,22 mmoinsb, 1 3kB.) B cyxom MeCN (12,3 mi) mpob6asisror BSTFA
(1,71 mi, 6,42 MmMonb, 10 3kB.). CMech nepemenmatoT npu KT B Teuenue 10 MuH, 3aTeM 100aBISIOT MypaBbU-
Hyr kucnory (0,08 mi, 2,22 mmonb, 10 3kB.) s ramenus peakiponHoi cmecn 1 MeOH (1 mun). Tlocie Bhima-
pHUBaHMS, HEOYUIIEHHBIN MPOAYKT 04HIIaoT, 3onpys 5-100% MeCN (0,1% TPK) B Boxe (0,1% TOK) c mo-
Jy9eHHEM, TTOCTIe THO(DMIN3aNnH, KemaeMoro coeauaeHus (42 mr, 0,07 mmons, 31%) B BUIE JKENTOTO TBEPAOTO
BemectBa. 'H SIMP (400 MI'n, JIMCO-dq): 8, u/mma 10,23 (c, 1H), 8,18-8,04 (M, 1H), 7,57 (n, J=7,4 T'u, 1H),
7,54-7,35 (m, 4H), 7,31-7,07 (m, 3H), 6,10 (c, 1H), 4,96 (c, 0,8H), 4,80 (c, 1,2H), 4,74-4,57 (m, 1H), 3,69 (mx,
J=12,3, 3,3 T, 1H), 3,51 (am, J=12,3, 8,5 T'n, 1H), 3,18 (c, 1,7H), 2,95 (c, 1,3H), 2,28 (1, J=4,4 T'u, 3H). *'P
SMP (162 MTI', IMCO-dg) & -1,9. "F SIMP (376 MI'ti, IMCO-dg) & -74,1 (ceast TOK). MC (croco6 1c):
m/z=487,0 [M+H]".

IIpumep 52. Cunres (R,E-3-(6-ruapoxcu-6-meTmi-7-okco-5,6,7,8-rerparuapo-1,8-madpupuana-3-nm)-N-
MeTI-N-((3-metundenzodypan-2-un)MeTnin ))akpuiamMuaa (coenuaenue 247).

OO0mas cxema CHHTE3A.

NO»
OH
. ? Cragus 1 N* oH Craguns2 B Cragwa 3
Br + ~C |
| P a = b P
N ! L NN
245

NO, ¢
242 243 244

0
NN
Br | N _:‘OH 9 = NJ\/\(YI.-‘;H
N/ N™ "O CTagus 4 » © | N/ H ]
247

d
246

VYcnosus peakuun: a) N1,N1,N'1,N'1,N2,N2,N'2,N2-oktametunaten-1,1,2,2-rerpaamun, JIM®D -20°C no
KT; b) Fe, NH4Cl, EtOH, Boma, 90°C; c) NBS, K,CO;, MeCN, 3atem xupanbpHoe pazaenenue; d) Pd-116, JIU-
TI9A, NBuyCl, 1,4-nuokcan, 80°C.

Cramust 1. OTun 2-rupokcu-2-MeTni-3-(2-HUTpOIMPHINH-3-1iI)poraHoar (coequnenue 244).

K mepememmBaemomMy pactBopy 3-(6pommeTwn)-2-HuTponmpuanaa 242 (850 mr, 3,92 MMmons) B 6e3BoII-
HOM JIM® (15 mu), nobasmsttot stunmmpysat 243 (1,3 mur, 11,8 mmons) npu -20°C. TlorydeHHbIH pacTBOp Tie-
pEMEIMBAIOT ¥ BBIACPKUBAIOT TMPU ITOH Temmeparype B Tedenwe 30 wumH. 3aTeM I00aBISIOT
N1,NI,N'1,N'1,N2,N2,N"2,N"2-oktametrimaten-1,1,2,2-rerpaamun (1,0 mi, 4,31 Mmmoinb). Cpasy ke MOSBISETCS
KpacHBIM IBET MpHU 00pa3oBaHWUU MeENKOro Oejoro ocamgka. PacTBop sHeprudHo mepememnmBaroT npu -20°C B
teyenue 1 4 u 3atem HarpeBatoT 10 KT B Teuenne 2 4. OpaHKeBO-KpaCHBIM MYTHBIH pacTBOp (pUIBTPYIOT U J0-
6asisioT Boxy (80 mur). BomHslit citoif skcTparupyrot sTmianeratoM (3x40 mir) 1 00beTMHEHHBIE OPTaHUIeCcKUe
9KCTPaKTHl IPOMBIBAIOT Bosoi (3x40 mur), cymar Hag MgSO,4, GuibTpyloT 1 KOHIEHTPUPYIOT B Bakyyme. He-
OYMIEHHBIN TPOIYKT ounmiaroT xpomarorpadueit (0-10% MeOH/IXM) ¢ moryueHreM yKa3aHHOTO B 3arojI0B-
Ke coenuHeHus 244 B Bume OcecrBeTHOrO TBepaoro BemecTra (630 mr, 57%). R, 1,48 mun (cmoco6 1a) m/z 255
[M+H]" (3P").

Cranus 2. 3-I'unpoxcu-3-metui-3,4-quruapo-1,8-nadptupunns-2(1H)-onH (coenunenue 245).

K pactBopy 311 2-THAPOKCH-2-MeTHII-3-(2-HUTPONMPHUINH-3-1i1)npornanoara 244 (630 mr, 2,48 MMoub) B
stanone (35 mu) m Boge (8,8 mur) mobaBisroT kene3o (554 wmr, 9,9 mmonb) u xiopun ammonus (530 wr,
9,91 Mmmons). [ToydeHHYIO CMECh HarPEBAIOT NPU KHUIICHUH ¢ OOPaTHBIM XOJOIWIEHUKOM B TeucHue | 4. Peak-
MUOHHYI0 cMech QuiabTpyroT yepe3 cioi Celite®, moka oHa ropsidas. 3aTeM (WIBTPAT BBITAPUBAIOT JOCYXA.
Heounmennsrit npoaykT ounmmatot xpomarorpadueit (0-10% MeOH//IXM) ¢ nonydeHneM yKa3aHHOTO B 3aro-
JOBKe coeruHeHUs 245 B Buae OecrBeTHOro TBepaoro BemecTra (350 mr, 75%). R, 0,56 muH (cnocob 1a) m/z
179 [M+H]" (3P").

Cramus 3. (R)-6-bpom-3-ruapokcu-3-metuin-3,4-nmurunpo-1,8-nadrupuaua-2(1H)-ou (coeaunenne 246).

N-Bpomcykmmanmug (619 mr, 3,48 mmons) u K,CO; (962 mr, 6,96 MMOJIB) T00ABIISIOT OHOW TIOPITHEH K

- 121 -



046887

MepeMEIINBAEMOMY PacTBOPY 3-THIAPOKCU-3-MeTHI-3,4-nuruapo-1,8-nadtupuaun-2(1H)-ona 245 (310 wr,
1,74 mmoinp) B anieronutpuie (20 mur) mpu 0°C. Peakiponnyro cmeck HarpesatoT 10 KT u 3atem nepemerimsarot
B Teuenne Houd. [Tocme 3Toro mobammstor eme N-Opomcykiuaumun (619 mr, 3,48 mmoins) u K,CO;5 (962 wr,
6,96 MMOJIB), U MOJYYEHHYIO CMECh TIEPEMEIITNBAIOT B TeUeHHE 3 4. PeakMOHHYI0 cMech racsT JH00aBIeHHEM
H,0 (10 mm), 3atem sxctparupyrot XM (3x10 mi). OObeIMHECHHBIC OPTAHUYECKHE CIIOH CYIIaT MPOIyCKaHHEM
yepe3 KapTpuILK (pazopasmenuTenst 1 KOHIEHTPUPYIOT B BaKyyMe. HeouHIeHHbII MPOAYKT OUYMINAIOT XPOMATO-
rpadwueit (0-100% EtOAc/u3orekcan) ¢ moxydeHHeM pairemara B Buae Oenoro TtBepmoro Bemectsa (200 wmr,
42%). PaniemMaT moABEpraioT XUpaJbHOMY Pa3/IeieHUIO ¢ IOTy4eHHueM mepBoro muka (R)-6-6pom-3-ruapoxcu-3-
MeTHI-3,4-muruapo-1,8-sadtupuana-2(1H)-ora 246 (60 mr). R, 1,19 mur (cmoco6 1a) m/z 257/259 [M+H]"
(3P"). AGCOMOTHYIO KOH(GHUTYPAIIO OIPEACTIAIOT IIPOH3BOILHO.

Cramus 4. (R,E-3-(6-T'mnpoxcu-6-metni-7-okco-5,6,7,8-terparnapo-1,8-madrupuaun-3-mm)-N-metui-N-
((3-metunben3odypan-2-mn)MeTHia)akpuiamMuy (coeauHenue 247).

B xkomby 3arpyxator (R)-6-6pom-3-runpoxcu-3-metwi-3,4-guruapo-1,8-nagrupuann-2(1H)-on 246
(60 wmr, 0,23 mmomnb), N-merun-N-((3-metunbdenzodpypan-2-mi)mermn)akpmwiamun 9 (54 mr, 0,23 Mmodb),
NBu,Cl (7 mr, 0,03 mmouns) u Pd-116 (12 mr, 0,03 MMoib), 1 KOJIOY BaKyyMHPYIOT W 00OpaTHO 3amoiHsoT Ny
TpH paza. Jlo6asisttor 1,4-muokcan (2 M) u JJUITDA (85 Mk, 0,46 MMOITB), M peaKIIMOHHYIO CMECh HATPEBAIOT
1o 80°C B Teuenue 2 4. 3aTteM 100aBISIOT BOAY (2 MIT), M BOJIHYIO cMech akcTparupyror XM (3x5 mi). O6be-
JVHEHHBIE OPTaHWYIECKUE SKCTPAKTHI CYIIAT MPOIyCKaHUEM 4epe3 KapTpumx (pazopasmenuternst U KOHLEHTPH-
pyIOT B BakyyMme. HeounmmeHHbI MPOAYKT OYMIIAIOT KOJOHOUHOU XpomaTorpadueit (0-5% MeOH/JIXM). Ilo-
TydeHHBIA TpoayKT pactuparoT ¢ MeCN (2 mi). Ocamok cobuparoT GpuibTpamnuel u cymar ¢ MOJTyIeHHEM yKa-
3aHHOTO B 3arojIOBKe coeAnHeHMs 247 B Buze OiemHo-xenToro tBepaoro Bemectsa (30 mr, 32%). R, 1,83 mun
(cnioco6 1a) m/z 406 [M+H]" (3P"). 'H SIMP (IMCO-de): 8, u/mmn, 10,29 (¢, 1H), 8,36 (1, J=2,2 'y, 1H), 7,97
(z, J=2,1 T'y, 1H), 7,61-7,43 (M, 3H), 7,34-7,14 (m, 3H), 5,19 (&, J=1,5 'y, 1H), 4,86 (c, 2H), 3,11 (c, 3H), 2,94
(c, 2H), 2,28 (¢, 3H), 1,29 (c, 3H).

Mpumep 53. Cuntes (E)-3-(6-3Tin-6-ruppokcu-7-okco-5,6,7,8-rerparnapo-1,8-nadrupuans-3-mm)-N-
metmi-N-((3-metunden3odypan-2-uia)MeTuin)akpuiiaMuaa (coequuenne 252).

OO0mmas cxema cuHTE3a.

o] OH
= Br CTaD.Iflﬂ 1 NF Cranus 2 R Cranus 3
| = * \/OW])K/ | P E—
N™ "NO; N H @] c
242 250
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oy &W

N N O Cragus 4
H d

251

VYcenosus peakuun: a) N1,NT,N'I,N'1,N2,N2,N"2,N' 2—OKTaMeTI/IH3TeH-1,1,2,2-TeTpaaMI/IH, JAM® -20°C no
KT; b) Fe, NH,CI, EtOH, Boga, 90°C; c) NBS, K,COs;, ALIH, 0°C no KT; d) Pd-116, AUIIDA, NBu,Cl, 1,4-
nuokcas, 80°C.

Cranust 1. OTun 2-ruapoKcu-2-3Tui-3-(2-HUTpONUPHUINH-3-1iI)Iponanoar (coequnenue 249).

K nepemermmBaemomy pactBopy 3-(6pommerwin)-2-aurponupuanHa 242 (425 mr, 1,96 mMoins) B 6e3Bon-
HOM JIM® (7,5 mu), ot 2-okcoOytanoat 248 (765 mr, 5,88 mmons) npu -20°C. TTomydeHHBIH pacTBOp Tiepe-
MmemmBalor B Tedenne 30 muH. 3atem moOasmstroT NI1,N1,N'1,N'1,N2,N2,N'2,N'2-okramerwimren-1,1,2,2-
terpaamuH (0,5 M, 2,15 MMoip). PacTBop sHepruvno nepememuBaiot mpu -20°C B TedeHnue 1 9 1 3aTeM Harpe-
BatoT 10 KT B Teuenue 2 4. OpamkeBO-KpacHBII MYTHBIH pacTBOp QMIBTPYIOT B THAPOIU3YIOT Bogoi (40 mu).
Boanslit cnoit skcTparupyrot stmaneratoM (3x20 mit), 00beANHEHHBIE OPTaHUYECKHE CIIOH ITPOMBIBAIOT BOJOM
(3%x20 M), cymat Hax MgSO,, GUIBTPYIOT W KOHIEHTPUPYIOT B BaKyyMe. HeounIieHHbIH TPOIYKT OUUINAIOT
xpomarorpadueii (0-10% MeOH/AXM) ¢ nonydeHHeM yKa3aHHOTO B 3arojloBKe coequHeHus 249 B Bume Oec-
I[BETHOTO TBep0To BemecTBa (380 Mr, 66%). R, 1,75 muH (croco6 1a) m/z 269 [M+H]" (OP").

Cramus 2. 3-T'unpokcu-3-3tun-3,4-guruapo-1,8-nadptupunna-2(1H)-on (coemunenune 250). K mepemenin-
BAa€MOMY PacTBOpY 3THJI 2-THAPOKCU-2-((2-HUTponupHuauH-3-mi)MeTmin)Oyranoara 249 (370 mr, 1,38 MMonb) B
stanose (18 mi) u Boge (5 mur) noGaBistoT kene3o (308 mr, 5,52 MMOIB) U THAPOXIOPHUI aMMuaka (295 wr,
5,52 mmonb). Peakunonnyio cMmech HarpeBatotT mpu 90°C B Teuenue 1 4. PeakIMOHHYIO CMECh OXJIaXKAAIOT 10
KOMHATHOW TeMIiepaTypsl U GuabTpyIoT depe3 cioii Celite®. OuiabTpaT BBHITIAPUBAIOT J0CYXa U HEOUHIICHHBIN
npoayKT ounmmaioT xpomatorpadueit (0-10% MeOH/AXM) ¢ momydyeHHeM yKa3aHHOTO B 3arojIOBKE COEIUHE-
HI/IH+250 B Buje OeclBeTHOro TBepaoro semectsa (200 mr, 72%). R, 0,89 mun (cmoco6 la) m/z 193 [M+H]"
BP).
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Cranus 3. 6-bpom-3-runpokcu-3-otun-3,4-nqurunpo-1,8-nadrupunun-2(1H)-on (coennnenue 251).

N-Bbpomcykuuaumug (361 mr, 2,03 mmons) u K,CO; (561 mr, 4,06 MMOITb) JOOABISIOT OHOM MOPIMEH K
MIEPEMEITUBAEMOMY PAacTBOPY 3-3THI-3-THAPOKCH-3,4-muruapo-1,8-nadptupunun-2(1H)-oma 250 (195 wr,
1,01 mmons) B anierorutpuie (15 ) npu 0°C. Peakimonnyio cMech Bo3ppamaoT kK KT u mepememmBaroT B
TeUeHHEe HOUM. PeakIoHHyI0 cMeCh (PUIBTPYIOT HaJ CIOEM LENNTa, U TBEPAbIC BEUIECTBA MPOMBIBAIOT AllETO-
HUTpUIOM (20 Mi1). @UIBTpPaAT BBHIIAPUBAIOT B BAKyyMe, H HEOUWIIICHHBIN MPOMYKT OYHUINAIOT XpoMaTorpadueit
(0-100% EtOAc/m30orexcan) ¢ MOXydYeHHEM YKa3aHHOTO B 3aroJIOBKE COeOMHEHUS 251 B BHIE 6eoro TBEpAOro
Bemrectsa (142 mr, 51%). R, 1,20 mun (cioco6 2a) m/z 271/273 [M+H]" (3P"). 'H SIMP (400 MI'u, CDCl;): 3,
y/miH 9,21 (c, 1H), 8,32 (an, J=2,3 I'y, 1,1 I'y, 1H), 7,69 (1, J=1,7 I'u, 1H), 3,72 (c, 1H), 3,14 (g, J=16,1 I'L,
1H), 3,07 (», J=16,1 I'y, 1H), 1,68-1,50 (M, 2H), 0,96 (1, J=7,4 I'n, 3H).

Cranus 4. (E)-3-(6-Otun-6-ruapokcu-7-okco-5,6,7,8-rerparuapo-1,8-nadrupuaunn-3-ni)-N-metun-N-((3-
MeTmoen3odypan-2-mi)MeTrnin)akpuiamMuy (coennHenue 252).

B peaxkunonnyio mpobupky 3arpyxator N-metmin-N-((3-mermnbenzodypaH-2-um)MeTHiI)akpuiaMmun 9
(118 wmr, 0,52 mmomb), 6-0poMm-3-3THi-3-TUApOoKcH-3,4-nuruapo-1,8-napTupuaun-2(1H)-on 251 (140 wr,
0,52 mmous), ruapar xyopuaa Terpadyrmiammonus (15 mr, 0,05 mmons) u Pd-116 (26 mr, 0,05 mmouns) u mpo-
OMpKyY 3aTeM TPOMBIBAIOT a30ToM (5 muH). B mpobupky nobasmsror 1,4-auokcan (8 mm) u JUTIDA (180 Mk,
1,03 MMoITh), ¥ peakIMoHHyI0 cMech HarpeBatoT 70 80°C B Tedenue S0 MuH. HeounIeHHBIH MPOIYKT BhITApH-
BalOT B BakyyMme M ouurmaiorT xpomatorpaduen (0-10% MeOH/AXM). IIpogyKT mepekpuCTaUIN30BBIBAIOT B
JXM/rekcane (5 M), 3aTeM pPacTUPAIOT C allETOHUTPHIIOM (2 MII) C MOJIy9eHHEM yKa3aHHOTO B 3aroJIOBKE CO-
enuHeHus 252 B Buze Gemoro Teepaoro semectBa (144 mr, 66%). R, 1,59 mun (cmoco6 2a) m/z 420 [M+H]"
(3PY). 'H SIMP (400 MI'u, IMCO-d, 363 K): 8, u/mun, 10,33 (c, 1H), 8,35 (1, J=2,1 T'u, 1H), 8,01-7,97 (m,
1H), 7,61-7,53 (M, 1H), 7,53-7,44 (m, 2H), 7,32-7,20 (m, 3H), 4,95 (¢, 1H), 4,86 (c, 2H), 3,11 (c, 3H), 2,97 (c,
2H), 2,28 (c, 3H), 1,66-1,48 (M, 2H), 0,89 (1, J=7,4 ', 3H).

Mpumep 54. Cunres (R,E-3-(7-ruapokcu-7-mernn-8-okco-8,9-nmurunpo-7H-mupuno[2,3-blazenun-3-mn)-
N-metun-N-((3-metunodenzodpypan-2-mwi)Merwi)akpuaamMus (coenuaerue 260).

OOmas cxema cuHTE3a.

EtC,C. OH
O Cranus 1 :\\w( o OTeAna2 < & Crapus 3 B ™ Cragus 4
co Et - OH —
2 M | c NZ “NH, CO-Et d
N” “NHy
253 254 256 257
B @/\ CTaﬂMHB
OI'B,U.I/IFI5
N o
258
VYcmoBust  peakiuu:  a)  Opomun  stmHWwiIMarawsa, -78°C  mo KT b) xmopun — Ouc-

(tpudenundochun)nammaausa(ll), 5-6pom-3-fonmupunun-2-amun 255, Cul, TOA, TT®, 80°C; c¢) H,O, Pd/C,
EtOAc; d) NaH, TT®, 0°C mo KT; e) Pd-116, INUIIDA, NBu,Cl, 1,4-nuokcan, 80°C; f) xupansHoe pa3aeiieHue.

Cramus 1. Otun 2-Tuapokcn-2-MeTmioyT-3-uHoat (coenunenue 254).

PactBop 6pomuaa stunmMaraus (0,5 M B TT'®, 99 mu, 49,6 MMoIb) TOOABIISIOT TIO KAIUISAM, B TEUECHUE
~1 4, K pacTBOpyY ATHI 2-0Kcompornanoara 253 (4,6 mi, 41,3 mmoins) B TT'® (60 mi) nipu -78°C. Cmech mepeme-
MIMBAIOT TPU ITOH TeMIlepaTrype B TeueHue emie 15 MuH, 3ateM HarpesatoT 10 KT. Peaknmonnyro cMech 3aTeM
BBUIMBAIOT B HACBIIMIEHHBIA pacTBop xyopuaa ammoHus (50 M) u cMech skctparupyror TBMD (2x30 mir). O6b-
eMHEHHbIE OPraHWMYEeCKHe SKCTPAKTHI CyIaT HaJ CylIb(aToM HATpus, KOHIEHTPHPYIOT B BAKYyMe U HEOUHIIICH-
HBII MPOXYKT OYMIIAIOT Xpomartorpadueil Ha nByokucu kpemuus (0-40% MTBD/mu3orekcan) ¢ mosrydyeHnem
YKa3aHHOTO B 3arOJIOBKE coeJuHeHUus 254 B Buae OnmemnHo-xkentoro Macna (0,85 r, 14%). 'H SIMP (400 MI'n,
AMCO-dy): 6, u/miH 6,28 (c, 1H), 4,15 (xBx, J=7,1 I'n, 1,5 I'u, 2H), 3,46 (c, 1H), 1,51 (c, 3H), 1,21 (1, J=7,1 I'y,
3H).

Cranus 2. Otun 4-(2-aMUHO-5-0pOMIMPHUINH-3-11)-2-THIPOKCH-2-MeTHI0Y T-3-1HoAaT (coenuaeHue 256).

B npobupky 3arpyxator domun meam (31 mr, 0,16 mmouns), xnopun ouc-(tpudenundochun)namiagys
(94 wmr, 0,13 mmonb) u 5-6pom-3-ifioamupunun-2-amud 255 (0,80 r, 2,7 MMOIB), U IPOOUPKY BaKyyMHUPYIOT H
obpaTHO 3amonHsIOT N, Tpu pasza. J00aBIsAIOT 3T 2-THIPOKCH-2-MeTHI0yYT-3-uHoat 254 (0,42 r, 2,95 MMob),
TOA (1,1 mm, 8,1 mmons) u TT'® (10 M), u cMech aerazupyioT N, B TedeHue 10 MUH, 3aTeM HarpeBaroT JI0 KH-
MeHHs ¢ 00paTHBIM XOJNOAWIFHUKOM B TeueHHe 2 4. PeaknnonHyto cMech oxnaxnaaioT 1o KT, punstpyrot gepes
cioit Celite® n npomsiBatoT EtOAc (20 mit). @unbTpar KOHUECHTPUPYIOT B BAKYyME, M HEOUHIIEHHBIH IIPOAYKT
ounmaloT xpomarorpadueii Ha aByoxucu kpemHus (0-100% EtOAc/n3orekcaH) ¢ HMOIy4eHHEM yKa3aHHOTO B
3aroJIOBKE COeAWHEHH 256 B BHAE Mpo3pavyHoro sxenroro macia (810 mr, 91%). R, 1,66 mMun (cmocob la); m/z
313/315 [M+H]" (3P"). 'H SIMP (400 MI'ty, IMCO-de): 8, u/mumn 8,03 (1, J=2,4 T'u, 1H), 7,66 (1, J=2,4 I'u, 1H),
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6,57 (c, 1H), 6,45 (c, 2H), 4,19 (x8, J=7,1 I'y, 2H), 1,61 (c, 3H), 1,23 (1, J=7,1 T'n, 3H).

Cramust 3. (Z)-Ortun 4-(2-aMuHO-5-0pOMIMpPHUANH-3-1IT)-2-THAPOKCU-2-METHIOYT-3-€HOaT (COeANHEHUE
257).

Cmech oTHI 4-(2-aMUHO-5-0OpOMIUPUINH-3-1IT)-2-THAPOKCH-2-MeTHIOYT-3-uHoarta 256 (0,45 1, 1,44
mmods) u 5% Pd/C (0,15 1, 1,44 mmois) B EtOAc (50 mur) mepemermmBatot o H, ipu 1 6ap B Teuerne 30 MuH.
Karanmszarop ymansroT ¢mibTpamuei, 3aTeM QIIBTpAaT KOHICHTPUPYIOT B BaKyyMe€ W OYHIIAIOT KOJIOHOYHOM
xpomarorpadueii (0-100% EtOAc/m3orexcan) ¢ moxydeHHEM KeTaeMoro Hpoaykra 257 B Buae OECIIBETHOTO
macma (0,17 r, 27%). R, 0,98 mun (crioco6 1a); m/z 315/317 [M+H]" (9P"). 'H SIMP (400 MI't, IMCO-de): 5,
u/miH 7,87 (n, J=2,5 ', 1H), 7,66 (1, J=2,5 I'n, 1H), 6,21 (xn, J=12,1 I'n, 1H), 5,97 (c, 2H), 5,81 (7, J=12,1 I'L,
1H), 5,74 (c, 1H), 3,83-3,68 (M, 2H), 1,41 (c, 3H), 1,03 (T, J=7,1 ', 3H).

Cranus 4. 3-bpom-7-ruapokcu-7-metmwi-7H-mupuno[2,3-blazenun-8(9H)-on (coequuenue 258).

I'mppun Hatpus (60% B MuHEpansHOM Macie, 0,03 r, 0,79 MMoib) 106aBISIOT HEOOIBIIMMHI HOPLUSIMU K
nepeMernBaeMoMy pactBopy (Z)-3tun 4-(2-aMHUHO-5-OpOMITUPUIUH-3 -1T)-2 -THAPOKCH-2-METHIIOY T-3-eHoaTa
257 (0,17 1, 0,52 mmonb) B TT'® (15 mi) mpu 0°C. Peakumonnyro cMech HarpesatoT 10 KT u nepemenmmBaior B
TeueHne 2 4. PeakumoHHyI0 cMech TacsT OCTOpOXXHBIM jpobasnenneM Hachil. BogH. NH,CI (50 mur) u BogHyro
cmech dKkcTparupyioT EtOAc (3x100 mut). O0beanHEHHBIE OPTaHUYECKUE CJIOW MTPOMBIBAIOT HACKHIICHHBIM pac-
TBOopoM codii (1x100 mu), cymar ¢ MgSO, 1 KOHIIEHTPUPYIOT B BaKyyMe C MOJIYICHHUEM YKEJIaeMOTO MPOTYKTa
258 B Buae OemoBaroro tBepmoro BemectBa (0,17 T, KOJNKY.) KOTOPOE MPUMCHSIOT Ha CIEAyoUIeH cTanuu 0e3
nanpHeimeit ounctki. R, 1,38 mun (croco6 1a); m/z 269/271 [M+H]" (3PY). 'H SIMP (400 MTI'ti, IMCO-dy): 5,
y/mia 10,93 (¢, 1H), 8,42 (n, J=2,4 I'n, 1H), 8,10 (7, J=2,4 I'n, 1H), 6,73 (1, J=10,9 I'n, 1H), 6,04 (x, J=10,9 'y,
1H), 5,39 (c, 1H), 1,23 (c, 3H).

Cramus 5. (E)-3-(7-I'mmpoxcu-7-metnn-8-okco-8,9-murunpo-7H-mupumo[2,3-b]azenun-3-mn)-N-meTun-N-
((3-meTun6en3odypan-2-ui)MeTHI)akpriiaMuy (coenuaenue 259).

B konby 3arpyxkator 3-Opom-7-ruapokcu-7-metwi-7H-mupuno[2,3-blazenun-8(9H)-on 258 (0,08 T,
0,30 mmomb), N-meTmin-N-((3-metnndenzodypan-2-mwi)mernn)akpunamuna 9 (0,07 r, 0,31 mmons), BuyNCI (9 wmr,
0,03 mmoms) u Pd-116 (15 mr, 0,03 MMoms), 1 KOOy BaKyyMHUPYIOT U 00paTHO 3armoHSoT N, TpH pasa. JJobas-
nsroT 1,4-muokcan (2,5 mn) u JJUIIDA (0,2 mut, 1,15 MMoIIB), B peakIIMOHHYIO cMech HarpeBarot 10 80°C u me-
pememmBaroT B TeueHue 2 4. PeaknnonHylo cMech oxyaxxkaaroT 10 KT, KOHIEHTpUPYIOT B BaKyyMe W OYHIIAIOT
KoJIOHOYHOW xpomarorpadueit (0-3% MeOH/AXM) ¢ noxyueHHeM skeyaeMoro mnpojaykra 259 B Buzae 6eioro
TBepzoro Bemectsa (71 mr, 56%). R, 1,96 mun (cmoco6 la); m/z 418 [M+H]" (3P"). 'H SIMP (400 MTI,
JIMCO-dg, 363 K): 6, w/mnn 10,52 (¢, 1H), 8,60 (m, J=1,9 I'u, 1H), 8,14 (m, J=2,2 I'u, 1H), 7,58-7,50 (M, 2H),
7,46 (n, J=8,0 I'u, 1H), 7,39-7,17 (M, 3H), 6,72 (n, J=10,9 I'n, 1H), 6,04 (xn, J=11,1 I'u, 1H), 5,08 (c, 1H), 4,87
(c, 2H), 3,11 (¢, 3H), 2,27 (¢, 3H), 1,22 (c, 3H).

Cramus 6. XupainbHoe pasielieHne coequHeHus 259.

XupallbHbIH crocob pazaenceHus: anmnapart: Isolera (Biotage). Komonxka: Chiralpak TA (20 MxM; cTeknsiHHAS
kosoHka; 250 Mmx25 mm). Omroent: CH3;CN 90 - Drunanerat 10. ITotok: 50 mi/mun. Temmnepatypa: 25°C.
BupeickuBaemoe konmaectBo: 38,4 mr 259 B 10 mur CH;CN 90 - Dtunanerare 10 u 2 mut MeOH (pactBopenue
mpu 50°C B ynIbTpa3ByKOBOM OaHe), 3aTeM OXJIKICHUE W OBICTPHIN BIPHICK).

(R,E-3-(7-T'mapoxcu-7-meTmi-8-okco-8,9-guruapo-7H-mupuno[ 2,3-blazenmn-3 -m)-N-metrn-N-((3-me-
THAOeH30(DypaH-2-uia)MeTnn )akpuiaamMu (coequaerue 260).

Yuctele Gppakuuy nepBoro SHAHTHOMEPA COOMPAIOT M KOHIICHTPUPYIOT JOCyXa. 3aTeM TBEPJOE BEIIECTBO
CYCIEHANPYIOT B AUITUIIOBOM 3(PHpE, EPEHOCAT B PETUCTPALMOHHYIO POOUPKY M KOHIEHTPUPYIOT CHavaia B
MOTOKE a30Ta, 3aTeM 1oz BakyyMoM npu KT. IlepBblif sSHaHTHOMEp ITOTy4alOT B BUJE OEIOr0 TBEPIOTO BEIECT-
Ba (m=13,04 mr; xupansHas yuctora: 100%). AGCONTIOTHYIO KOHGUTYPAIHIO OTPEACISIOT IPOU3BOIIBHO.
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[Ipumep 55. Cunres (E)-3-(3-(runpoxcumetuin)-4-okco-2,3,4,5-rerparunpo- 1 H-mupuno[2,3-
b][1,4]mnazenun-8-wm)-N-metnn-N-((3-metunden3odypan-2-un)mernin)akpuiamuia (coequnerne 270).
O6mas cxema CHHTE3A.

o} Q o
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Ycmosust peakiun: a) TBDPSCI, umunazon, 0°C mo KT; b) 6ensmnamun, MeOH, 0°C mo KT; ¢) H,, Pd/C,

MeOH, 50°C; d) 5-6pom-3-drop-2-aurpormpuans 11, TOA, EtOH, xunenne ¢ oOpaTHBIM XOJIOAMILHUKOM;
e) Fe, NH,Cl, EtOH, H,0, xunenne ¢ odoparaeiM xonogmisHuKoM; f) LiOH, H,O, TT'®, MeOH; g) TATY, AU-
[I3A, AM®; h) ®TAB, TI'®; i) Pd-116, AUIIDA, NBu,Cl, 1,4-muokcan, 80°C.

Cramus 1. Metun 2-(((TpeT-0yTriand eHUIC I ) OKCH )METHIT)aKpruIaT (coeaunHenne 262).

Wmvupazon (1,29 1, 19,0 mmons) u Tper-OyTmxiopaudenuncunan (4,95 mm, 19,0 MMonb) 100aBISIOT K
TIEPEMENTNBAEMOMY pacTBOPY MeTHI 2-(ruapokcumerun)akpunara 261 (1,77 ma, 17,2 mmoine) B JIM® (20 M)
npu 0°C. Peaknmonnyto cMech HarpeBarot 1o KT u nepeMennBaroT B TedeHne ~16 4. PeakiimoHHyI0 cMech pa3-
6asisror EtOAc (30 M) 1 NaHCO5 (30 M1, HackImn. BoaH.) 700aBisioT. Opranudeckyio a3y OTHEISIOT, U BOJI-
Hy0 a3y cHoBa skcTparupyoT EtOAc (3x30 mur). O0beAMHEHHBIC OPraHUYECKUE (PPaKIUU TPOMBIBAIOT BOJOU
(3%x50 M) M HachIIEHHBIM pacTBOpOM coiu (2x50 M), cymar ¢ npuMeHeHHneM MgSO4 M KOHLIEHTPHPYIOT B
BakyyMe. HeounmieHHBIH IPOIYyKT OYHIIAIOT KOJIOHOUHOH XpomaTorpadueit (0-50% EtOAc/u3orekcan) ¢ moiy-
YeHHEM JKeJlaeMoro mpoaykra 262 B Buzae OecrsetHoro macna (5,34 1, 87%). R, 3,16 mun (crocod 1a) m/z 377
[M+Nal]+ (3P"). 'H IMP (500 MT'i, IMCO-dg): 8, @/mn 7,66-7,59 (M, 4H), 7,52-7,41 (m, 6H), 6,25 (8, J=1,8
I'u, 1H), 6,03 (xB, J=2,0 I'y, 1H), 4,36 (c, 2H), 3,64 (c, 3H), 1,01 (c, 9H).

Cranus 2. Metun 3-(6en3ninaMuno)-2-(((TpeT-0y THIAIU(EHUICHITII)OKCH )METHII ) TPOIIaHOAT (COCANHEHUE
263).

Bensunamun (10% pacteop B MeOH, 7,4 mi, 6,77 MMOJb) HOOABISIOT MO KAIULSIM K MEPEMEIINBAEMOMY
pactBopy Mmetmn 2-(((Tper-OyTmiaudeHHICHINIT)OKCH)MeT)akpwiata 262 (2,4 r, 6,77 mMons) B MeOH
(30 M) mpu 0°C, u peakoHHy!0 cMech Bo3BpamaroT k KT. PeakunonHyro cMech nepeMelnBaroT B TeUEHUE
~16 4, 3aTeM KOHLIEHTPUPYIOT B BaKyyMe, U HEOUHIIICHHBIH MPOAYKT OYHIIAIOT KOJIOHOYHOHW XpoMaTorpadueit
(0-20% EtOAc/m30orekcan) ¢ moirydeHHeM jKelaeMoro coenuHeHus 263 B Buzpe OecuserHoro macia (0,99 T,
31%). R, 2,11 mun (crioco6 1a) m/z 462 [M+H]" (3P"). 'H SIMP (500 MI'u, IMCO-de): 8, u/mmu 7,62-7,56 (M,
4H), 7,50-7,38 (M, 6H), 7,31-7,17 (m, 5H), 3,88-3,79 (M, 2H), 3,63 (c, 2H), 3,62 (c, 3H), 2,83 (m, J=6,6 'y, 1H),
2,72 (an, J=11,7 I'n, 7,0 I'm, 1H), 2,64 (nm, J=11,7 I', 6,8 'y, 1H), 2,17 (¢, 1H), 0,94 (c, 9H).

Cramus 3. Metun 3-amuuo-2-(((TpeT-Oy THI (S HUIICHITIIT) OKCH )METHII )TPOTIaHoAT (coennHeHue 264).

PactBop Merun 3-(6er3miaMuHO)-2-(((TpeT-0yTHIAN(EHIICHIIII ) OKCH )MeTHI)Iportanoata 263 (1,5 1,
3,25 mmone) u mamwtagus Ha yrae (0,35 1, 3,25 mMoinb) B MeOH (65 M) rugpupyrot nipu 5 6ap u 50°C B Teue-
Hue 24 4. [Tamumaguit ynamstiot Gunstpanueii yepe3 Celite®, u GuIbTpaT KOHIICHTPUPYIOT B BaKyyMe C TMOJTyde-
HHUEM KeJlaeMOoro Mpoaykra 264 B Buae cMecu OnemnHo-x)entoro Macna (1,05 r, 87%), KOTOpoe NMPUMEHSIOT Ha
CIICYIOIICH CTaauu Oe3 NaNTbHEHIICH OYUCTKY.

Cramus 4. Mertun-3-((5-0poM-2-HUTPOTTUPUINH-3 -1JT)aMUHO )-2-(((TpeT-0y T eHIIICHIINIT ) OKCH )Me-
THJ)IIPOTIaHoAaT (coenuHeHHe 265).

K nepemenmBaemomy pactBopy 5-Opom-3-drop-2-mutponmpuauna 11 (630 mr, 2,83 mmoms) B EtOH
(15 ™) npoGasnsitor MeTtmin  3-amuHO-2-(((TpeT-OyTHIANEHMICHIIIT)OKCH)MeTn)iponanoatr 264 (1,0 ,
2,83 mmodb), 3ateM TOA (1,0 mut, 7,07 MMoib). PeakimmoHHYI0 cMech MepeMemnBaloT MPU KUTICHUU ¢ 00pat-
HBIM XOJIOIMJIFHHUKOM B TEYEHHE 2 U, 3aT€M KOHIEHTPHPYIOT B BakyyMme. HeouWIieHHBIH MPOAYKT OYHIIAIOT
KoJIOHOUHOM xpomarorpadueii (0-100% sTraneraT/m30reKcan) ¢ NOTYICHHEM YKa3aHHOTO B 3aTOJIOBKE COCIH-
HeHus 265 B Buje KopiHaHeBoro Macna (490 mr, 29%). R, 3,15 mun (crioco6 1a) m/z 572/574 [M+H]" (3P").
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Cramust 5. Mernin-3-((2-aMuHO-5-0poMITUpUINH-3 -1JT)aMUHO ) -2 -(((TpeT-0y Trinaud eHIIICHIINIT ) OKCH )Me-
THJI)IIPOTIaHoAaT (coenuHeHue 266).

K cmecn wmertmn  3-((5-OpoM-2-HATpOTUPHUINH-3 -1 )aMUHO)-2-(((TpeT-0y THard e HAICHUITHAIT ) OKCH )Me-
Ttrm)npormanoata 265 (500 mr, 0,85 mmons) gobasisroT xene3o (190 mr, 3,42 MMoutb) u xaopua ammonus (185
MT, 3,42 MMoutb) B aTanodie (35 M) u Boje (8,8 mi). [TomydeHHyI0 peakiIMOHHYIO cMech HarpesatoT mpu 90°C B
Teuenue 1 4, 3areM QuipTpytot uepes cioit Celite®, moka oHa ocTaeTcs ropsiaeii. 3aTeM (GUIBTPAT BHITAPUBAIOT
nocyxa. Heounmennstii npoaykt ounmiaot (0-10% MeOH//IXM) ¢ monydeHneM yKa3aHHOTO B 3arOJIOBKE CO-
eanHeHus 266 B Buzme OecieTHOro TBepaoro BemecTra (300 mr, 64%). R; 2,59 mun (crmocob la) m/z 542/544
[M+H]" (OP").

Cramust 6. 3-((2-AmuHO-5-0poMIpuInH-3-11)aMuHO)-2-(((TpeT-0y THI A (S HUICUITHI ) OKCH )METHIT ) ITPO-
MaHOBas KUCJIOTa (coenunenue 267).

T'unpoxcun mutus (1 M BoaH., 618 Mk, 0,618 MMOJIB) T00ABISIOT MO KAILUIAM K IIEPEMEIINBAEMOMY pac-
TBOPY MmeTni-3-((2-aMUHO-5-0poMIHpHINH-3 -1 )aMHHO )-2-(((TpeT-Oy THIL AN CHUIICHITIIT) OKCH )METHIT)TIPO-
nanoata 266 (305 mr, 0,56 mmoins) B TT'® (8,0 mu) 1 MeOH (1,5 mur). PeakumoHHyI0 cMech NepeMEIINBAOT IIPH
TOM ke TemnepaTtype B TeueHue 80 MuH, 3ateM xpauar npu -20°C B Teuenue Houu. Cmech racat AcOH (0,5 m),
Y pacTBOPUTENH BBHIMAPUBAIOT B BakyyMme. [loydeHHBI HEOUYWIIICHHBIN MPOIYKT OYMINAIOT Xpomarorpaduei
(0-10% MeOH/IXM) ¢ moydeHHeM yKa3aHHOTO B 3aroJIOBKe coenHEHHs 267 B BuAe 0e10ro TBEpAOro Bele-
ctBa (76 mr, 25%). R, 1,77 MuH (cioco6 2a) m/z 528/530 [M+H]" (3P").

Cramust 7. 8-BpoM-3-(((Tper-OyTmnmudenuncummn)okcu)MeTn)-2,3-murunpo- 1 H-mupumno[2,3-b][1,4]am-
azeruH-4(5H)-oH (coenunenue 268).

JUIIBA (0,13 wmm, 0,72 wmmonb) A00aBISIIOT K IepeMenmBaeMoMy pacTtBopy  3-((2-amuHO-5-
OpoMIMpHuINH-3-11)aMHHO)-2-(((TpeT-0y THI AN S HUIICHITIIT ) OKCH )METHII)TIPONIAaHOBOI  KUcioTel 267 (76 M,
0,14 mmonp) B IM® (2,0 min). TATY (66 mr, 0,17 MMOJIb) T0OABISIOT K CMECH, U PEAKIIOHHYIO CMECh Iepe-
memmBatoT B Tedenue 1 4. Cmeck racst MeOH (4,0 M) u pazgensiror Mexxay Bonoi (65 mi) u EtOAc (50 mi).
Bomusriii cnoit axctparupyoT EtOAc (2x50 mur), 1 0ObeTMHEHHBIE OPTAaHUYECKUE DKCTPAKTHI MPOMBIBAIOT Ha-
CBIIIEHHBIM pacTBOpoM conu (100 mur), cymat ¢ MgSO,4 1 BeIIapUBaIOT B BaKyyMe C IOJIy4€HUEM YKa3aHHOTO B
3aroJIoBKe coequHeHus 268 B Bune siHTapHOTrO Macia (101 mr, 85%), KOTOpoe NPUMEHSIOT Ha CleIyIoei cTa-
nuu 6e3 nanbHeireit ounctku. R, 2,33 Mun (cnoco6 2a) m/z 510/512 [M+H]" (3P").

Cramus 8. 8-Bpom-3-(rumpokcumerni)-2,3-nmuruapo-1H-mupuno[2,3-b][1,4]quazenun-4(5H)-on (coenu-
HeHue 269).

PactBop 8-0pom-3-(((Tper-Oy T eHUICHITNIT ) OKCH )METHN )-2, 3 -nuruapo- 1 H-mupumo[ 2,3-b][ 1,4 ] nu-
azermmH-4(5H)-ona 268 (101 mr, 0,12 mmons) B TI'® (4,0 M) obpabdareiBator ®TBA (1 M B TT'®, 0,2 wmur,
0,2 MmMoup). Yepes 20 MUH pacTBOPUTEINH BHIMAPUBAIOT B BAKyyME, 1 HEOUHIIICHHBIN MPOAYKT OYHUIIAIOT XpOoMa-
torpadueit Ha cwimkarene (0-100% EtOAc/m3orekcan) ¢ MOXydeHHEM YKa3aHHOTO B 3ar0JIOBKE COCIWHEHHS
269 B Buse Genoro TBepaOro BemecTBa (26 mr, 78%). R, 0,93 MuH (cocob 2a) m/z 272/274 [M+H]" (3P").

Cranus 9. (E)-3-(3-(I'nnpoxcumernin)-4-okco-2,3,4,5-rerparuapo- 1 H-nmupuno[2,3-b][ 1,4 | anazennn-8-nn)-
N-metun-N-((3-merunodenzopypan-2-mwi)Merwn)akpunamun (coenuaenue 270).

B npoGupky 3arpyxator N-metui-N-((3-metnnbenzodypan-2-mim)merun)akpuiaamunx 9 (22w,
0,096 mmos), 8-6pom-3-(ruapoxkcumerin)-2,3-auruapo-1H-mupuno[2,3-b][1,4]mmazennn-4(5SH)-oun 269 (26 wr,
0,096 MMmonb), rumpat xnopuaa Terpadyrwiammonus (2,8 mr, 9,56 mxmons), Pd-116 (4,9 mr, 9,56 MKMoOIB).
IIpoOupky 3aTeM MPOMBIBAIOT a30TOM B TeueHne 5 muH. J[o6aBistor 1,4-muokcan (2,0 M) u AUTIDA (33 Mk,
0,19 MMoIB), 1 peakOHHYI0 cMech HarpeBatoT 0o 80°C B Teuenue 1 4, 3atem oxnaxnatot g0 KT. PactBopu-
TeNb BBHIIIAPUBAIOT B BaKyyMe, W HEOUHMINEHHBIN MPOAYKT ouMImaroT xpomatorpaduer (0-10% MeOH/AXM).
TTony4ennbrit mpomykT 3aTeM pactuparoT u3 MeCN (2,0 M) ¢ morydeHreM yKa3aHHOTO B 3aroJIOBKE COCIUHE-
Hus 270 B BUzE GIeIHO-KENTOTO TBeporo BemecTsa (20 mr, 49%). R, 1,45 mMun (cnoco6 2a) m/z 421 [M+H]"
(3PY). 'H SIMP (JIMCO-de, 363 K): &, w/mmu 9,18 (c, 1H), 7,98 (1, J=1,9 T'n, 1H), 7,56 (mx, J=7,4 I'm, 1,6 T,
1H), 7,50-7,39 (M, 2H), 7,38 (1, J=1,9 I'u, 1H), 7,32-7,20 (M, 2H), 7,12 (7, J=15,4 T'n, 1H), 5,84 (c, 1H), 4,84 (c,
2H), 4,35 (c, 1H), 3,82-3,74 (m, 1H), 3,60-3,52 (m, 2H), 3,35-3,26 (M, 1H), 3,10 (c, 3H), 2,78-2,69 (M, 1H), 2,28
(c, 3H).
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IMpumep 56. Cunred 2-ruapokcudTad-1-amuaus (R,E-(2-metnn-8-(3-(Metun((3-merunodensodpypan-2-
WJT)METHII)aMHHO)-3-0Kconport-1 -eH- 1 -mn)-4-okco-1,2,3,4-rerparnapo-5SH-mupuno[ 2,3-b][ 1,4 ] nuazenun-5-
un)Merundocdara (coequnenue 272).

OO6mas cxema CUHTE3A.
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VYcnosus peakiun: a) 1. 18-kpayn-6, NMP/N-stummmupponunos, KT 2. t-BuOK npwu -20°C mo -35°C, 3aTtem
xopMmeTra ouc-[2-(tpumermicmimn)atii|pocdar 21; b) TOK/IXM, miutensHas oopadoTka.

Cranmus 1. 6uc-(2-Tpumeruncummmtin)docdar [(2R)-2-metnn-8-[(E)-3-[mernn-[ (3-meTnundensodypan-2-
WIT)METHI |[aMUHO |-3-0Kco-nport- 1 -eHw |-4-0kco-2,3-aurunpo- 1 H-mupumno[ 2,3-b][ 1,4 ] nrazenuH-5-mi [ Me Tt
(coenunenue 271).

B 25-m11 xonby nox azorom, conepxaryro (E)-N-merun-N-[(3-merunodenzodpypan-2-mwi)mermn]-3-[(2R)-2-
MeTHI-4-0kco-1,2,3,5-retparunponupuno[2,3-b][1,4]muazenun-8-wmn Jupon-2-eaamun 214 (1,0 r, 2,47 mMModib,
1 7kB.) B cycnienzun B 6e3BomHoM JIMCO (10 mur) mpu 25°C, 106aBISIOT pacTBOp 2-METHIIPONaH-2-0jaTa Ka-
st (2,6 mut, 2,6 mmonts, 1,05 9kB., 1 M B TT'®) B TedeHne 5 MHUH NMpHU NepeMeNTUBAHUHU. 3aTeM TOTydEHHBIH
OpaHXEBBIA PacTBOP mepeMemBaroT npu 25°C B TeueHue 15 MUH 1 100aBISIIOT 10 KarisM npu 25°C B TeueHue
30 MuH K pacTBOpY XJopMmeTmwiouc-(2-(tpumermncunmi) Tiin)docdara (4,8 mim, 3,46 mmoins, 1,4 3xB., 30% B
TeKcaHe) MPU SHEPTHIHOM TepeMelnBaHui. PEakIMOHHYIO CMECh 3aTeM IMepeMemmBaoT mpu 25°C B TeueHne
10 MHH [0 TIpakTHYECKH IIOJHOTO 3aBepllieHMs, Ha uTo ykasbBaeT YOIXKX/MC (cmocob:
3 MuH_KucnoTta_ctaHmapt; 254 uM; R, =1,56 mun (ucxomusii mMatepuain; 7%); R=1,62 muH (He ompenencHo;
4%); R=1,79 muHn (e onpeneneHo; 4%); R=2,27 mun (apyroii peruonzomep; 15%); R=2,57 Mun (oxumaeMsbrii
npoaykt; 70%). PeakumoHHy10 cMech IPOMBIBAIOT H-rentaHoM (2x40 mi), 3atem IMCO a3y racaT HaCHIIIeH-
HBIM pacTBOpoM arerata aMMoHHs (50 M), U 3aTeM BogHYIO a3y skctparupyror MTED (4x50 mur). O6benn-
HEHHBIC OpraHndeckue (asbl 3aTeM MPOMBIBAIOT HACBHIIIEHHBIM pacTBopoM cosu (100 mir), cymar Hag Na,SOy,
(UIBTPYIOT M KOHIIEHTPUPYIOT Ha BAaKyyMHOM POTOPHOM Hcraputene (tTemneparypa 6anu: 20°C) ¢ noixydeHnem
HCOYHIIICHHOTO YKa3aHHOTO B 3aroJIOBKe coenuHeHms 271 B Buae xentoit mewsl (1,686 r, 1,768 mmons, 71,5%
BbIxo[). YOXKX-MC (croco0 1c¢): 3MuH_kucnora _ctanaapT; 254 uM; 75%.

Cramuss 2. 2-T'mppokcwdtan-l-amuunii  (R,E-(2-metnin-8-(3-(metun((3-metunbenzodypan-2-mi)me-
THJT)aMHHO )-3-0Kconpon- 1 -eH- 1 -m)-4-okco-1,2,3,4-retparuapo-SH-mupuno[ 2,3-b][ 1,4] nnazenuH-5-mi)MeTHIT-
(dbocdara (coenunenue 272).

B 100-M31 Tpexropiryio KOJOy IMOJa a30TOM, COAEPKaIlylo pacTBOp Omc-(2-TpuMeTniacummidTua)docdara
[(2R)-2-metun-8-[(E)-3-[MeTnn-[(3-MeTmnOeH30 ypaH-2-MT)METHI |aMUHO |-3-0Kcompor- 1 -enn |-4-okco-2,3-
nmurunapo- 1 H-mupuno[2,3-b][1,4]mmazenmu-5-un]meruna 271 (1686 mr, 1,77 mMmons, 1 3kB.) B 6€3BOTHOM JH-
ximopmerane (27,0 mi), mpum -20°C mpm nepeMeIIMBaHWM OO00ABISAIOT IO KamwisiM pactBop 2,2,2-
TpupTOpyKCYCHON KHCIOTH (2,6 Mi1, 33,6 MMoitb, 19 5kB.) B 6e3BognoM JIXM (27 mir), coxpaHsst TeMIIepaTypy
HIwke -15°C. 3areM peakuMOHHYIO cMech nepeMmennBatoT npu -12°C B Teuenue 1 u 30 MuH 10 3aBeplIeHUs, HA
yto yKaseiBaeT YOIXKX/MC (oOpasenr TOTOBAT B AalCTOHUTPWIC C OJHOM Kamjied ATaHOJIAMUHA;
3 mMuH_kucnora_ctannapt; 254 um; R=1,35 mun (oxxunaemsiii nponykt; P 513,2; 74%); R=1,56 mun (ADU,;
12%); R=1,81 mun (nomyruznposnmsosanuslii ¢ocdar)). Temneparypy mooasar mo -20°C, u pacTBop 3TaHONA-
muHa (2,7 mn, 44,22 MMoib, 25 5kB.) B 6e3BogHOM JIXM (27 M) 100aBISAIOT B T€UYeHUE 5 MUH. 3aTeM peaKIln-
OHHYIO CMeCh TiepeMenmuBaioT mpH -15°C B Tedenue |1 9 u 3aTeM KOHIEHTPUPYIOT (POTOPHBIN UCTIAPHUTENH) IO
TIyOOKHM BakyyMoM, coxpasss Temil. 6anu 5°C. 3areM ocTaTok cycrneHAupyioT B 100 MJI IUKIOTICHTUIMETH-
JIOBOTO 3(Hpa, ¥ MOTYICHHYIO CyCICH3UI0 GMIBTPYIOT ¢ moydeHrueM TOK-comm 3taHONaMUHA BUE KEITOBA-
TOTO TBEPAOTO BemlecTBa. OUIBTpAT KOHLIEHTPUPYIOT (POTOPHBIN MCIIAPUTEINh) TOJ TIyOOKHM BaKyyMOM, CO-
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xpansis TeMil. 6auu 5°C ¢ MoMyYeHHEM HEOUHIIICHHOTO YKa3aHHOTO B 3aT0JIOBKE MPOIYKTa B BUIC KEITOTO Mac-
aa M=3,76 T (YOXX/MC; 3 muH_kucnora ctanmapt; 254 um; yucrorta: 87%). Xpauar npu -20°C B TeueHue
Houn. IIpomykr oummarotr Qudm-xpomaTtorpaduerd Ha oOopynoBanmu Isolera (Biotage). Kaprpumk: C18
(25 mxm); 120 r. BripsIck: HEOUHIIEHHBIH POAYKT (3,76 T) comoOommm3upyroT B 25 it (Boxsr 0,2% sTaHonamu-
Ha - CH;3CN 0,2% sranonamuna (95-5)) nepen BrpeickoM. @pakiud, TPEACTaBIAIONINE HHTEPEC, O0BETUHSIOT U
THOGMIM3APYIOT C TMOTYYCHHEM YKa3aHHOTO B 3arOJIOBKE MPOAYKTa 272 B BHIE JKEITOTO TBEPIOTO BEUIECTBA
(M=738 MT), KOTOPBIHA MOKa3an U30BITOK dTaHodamMuHA 10 SIMP. [IponykT cycneHANpPYIOT B MeTaHome (5 M),
00pabaThIBAIOT YIBTPA3BYKOM M CYCIICH3HIO QHILTPYIOT. [lomydeHHbIN OJeTHO-KEITHIH MOPOIIOK MTPOMBIBAIOT
METaHOJIOM (2X5 MJT) U cyImIaT MoJi BAKyyMOM C TIOJydYeHHUEM YKa3aHHOTO B 3aroJIOBKE COeIMUHEHUS 272 B BHIE
6nemHO-x)enToro nopomka (M=300,3 mr; 26,7% Beixon). YOXX-MC (cmocob 1c): 3 MUH KHCIIOTa CTaHIAPT;
254 um; guctorta 100% (TIIIK), OP": 513,2. 'H sSIMP (400 MTI't, D,0): 8, u/mmH, 8,26 (1H, nx, J=1,8, 15,0 I'm),
7,63 (1H, nn, J=2,0, 16,2 I'n), 7,54-7,32 (3H, m), 7,29-7,16 (2,5H, m), 7,04 (0,5H, x, J=15,6 T'm), 5,48-5,37 (2H,
m), 4,81 (0,8H, c), 4,73 (1,2H, c), 3,99 (1H, kBx, J=6,1, 18,2 I'n), 3,72 (4H, 1, J=5,4 I'n), 3,15 (1,6H, c), 3,04
(4H, T, J=5,0 T'm), 3,00 (1,4H, c), 2,64-2,55 (1H, m), 2,31-2,22 (1H, m), 2,19 (1,6H, c), 2,18 (1,4H, c), 1,20 (3H,
nn, J=2,8, 6,1 I'm). Conepxxanne TOK-conm stanonamuna: 0,07 mac./mac.%.

[pumep 57. Cuntes (E)-N-[(4-amuno-3-metnn-6enzodypan-2-uwi)mermi]-3-[(3S)-3-ruapokcu-4-okco-
1,2,3,5-rerparunponupuno[2,3-b][ 1,4 | mnazenun-8-wmi]-N-metmnnpon-2-eHaMu (coenuHeHue 274).
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VYcnosus peakmuu: a) Pd-162, JIUTIDA, n-BuyNCl, 1,4-mnokcan, 90°C, 5 u; TOK/AXM; c) AUIIDA, TA-
TV, AM®, xT.

Cramus 1. tper-byrun (S,E)-3-(3-rugpokcu-4-oxco-2,3,4,5-rerparuapo- 1 H-mupumno[2,3-b][ 1,4 | nnazennn-
8-mim)akpunar (coemunenue 273).

Cwmech (3S)-8-0pom-3-rumpokcu-1,2,3,5-rerparuaponupuno[2,3-b][1,4]mnazenun-4-ona 228 (182,76 wr,
0,70 mmouts, 1 9KkB.), x10pHIa TeTpadyrmwiammonns (23,39 mr, 0,08 mmons, 0,12 9kB.), XI0p(KpOTHIT)(TPU-TPET-
oyrundochun)nammaansa(ll) (14,72 mr, 0,04 mmoins, 0,05 5kB.) n00aBIAIOT B KOJIOY MOA atMocgepoii azora.
Konby npomyBarot u 00paTHO 3amonHsOT a30ToM. JlobaBistor 1,4-nmuokcan (4,95 mi), TpeT-OyTHT akpwiat 15
(0,24 mu, 1,68 mmous, 2,4 2xB.) u JJUIIDA (0,24 mi, 1,4 mmonsb, 2,0 3KB.), i a30T 6apOOTHPYIOT Yepe3 CMeCh B
TeueHne 5 MuH. Peakimonnyio cMmech HarpeBatoT rpu 90°C B tedenue 5 4. [locne oxnaxaeHus, cMech QHUIBT-
pytot ¢ npumerenueM 0,22 MxM [1TDD ¢punsTpoB. @uieTper 3atem npomeiBatotr JXM/MeOH 50/50. O6benu-
HEHHBIH (UIBTPAT KOHIEHTPHUPYIOT TPH MOHIKEHHOM naBieHHH nocyxa. AIIH mo6aBisior, W MONydeHHYIO
JKENTYI0 CYCIIEH3UIO MOMEIIAIOT B yIBTPa3BYKOBYIO 0aHIO HA HECKONBKO MHUHYT M 3aTeM (QHIBTPYIOT depes
¢purty ¢ nopucroctsio 3. [lomydeHHOE KENATOE TBEPAOE BEIIECTBO IIPOMBIBAIOT XOJIOIHBIM 3(UPOM C MOTyde-
auem 273 (110 mr, 0,35 mmons, 51,07% BeIxom) B BUAE XenToro TBepAoro BemectBa. Y IKX-MC (cnocob 1c):
m/z 306,1 [M+H]" (3P").

27

Cramqus 2. (S,E)-3-(3-T'mmpoxcu-4-okco-2,3,4,5-rerparunpo- 1 H-mupuno[2,3-b][ 1,4 ] anazenmn-8-
WJT)aKpHJIOBasi Kuciota (coeauHenue 274).
TpeT-byTnn (S,E)-3-(3-runpoxcu-4-okco-2,3,4,5-rerparuapo-1 H-mupuno[ 2,3-b][ 1,4 ] nrazenun-8-

wn)akpuiar 273 (110 mr, 0,36 mmous, 1,0 5kB.) pazbasistror JIXM (0,23 mun) n oxnaxnatot 10 0°C. Tpudropyk-
cycHyto kucaoty (0,23 mit) 106aBIsFOT O KaruisiM. [1omydeHHBIN JKeNTHIH pacTBOP IIEPEMENINBAIOT B TeUYEHHE 3
4. YOXX ananu3 mokasan 1moyiHoe npeBpaineHue. JleTydue BemecTBa yaaiusioT Py MOHMKEHHOM JIaBJICHUHU, U
MOyYCHHBIH OCTaTOK 00pabaThIBAIOT XONOMHBIM 3¢hupoM. IlomydeHHyI0 CyCIIeH3HI0 MMOMEIIAIOT B yIbTPa3By-
KOBYIO 0aHr0 1 punbTpyroT. IloydeHHoe kenToe TBEpIOE BEIIECTBO CyIIaT B TCUCHHE HOYM B BBICOKOM BaKyy-
M€ C MOJTydeHHEM YKa3aHHOTO B 3arojioBke coequaenus 274 (90 mr, 0,35 mmons, 98,23% BBIX0T) B BHIE JKENTO-
ro TBeporo BemectBa. YIKX-MC (crocob 1¢): m/z 250,1 [M+H]" (3P").

Cramus 3.  (E)-N-[(4-AmunHo-3-MeTtun-6en3odypan-2-un)mernin]-3-[(3S)-3-runpokcu-4-okco-1,2,3,5-
terparuaponupuno[2,3-b][1,4]mnazenun-8-mi|-N-metun-npon-2-eaamMmuy;  (coenuuenue  275),  3-MeTwi-2-
(metmnamuHoMeT)oenzodypan-4-amun 3 (32,1 wmr, 0,169 mmons, 1,2 3kB.) u ((S,E)-3-(3-ruapoxcu-4-okco-
2,3,4,5-terparuapo-1H-upuno[2,3-b][1,4]muazenun-8-mn)akpuioByto kuciaoty 274 (35,1 wmr, 0,141 mMmous,
1,0 axB.) pactBopsirot B JIM® (0,7 mu). 3atem TATY (83,76 wmr, 0,21 mMons, 1,5 3kB.) M0OABISAIOT OJHON TOP-
mueit. Tyna AUIIDA (0,098 mi, 0,564 mmons, 4,0 9xB.) go6asmsitor no kamwiMm pu KT, 1 noixyueHHyro cMech
nepememuBatoT npu KT B teuenue 1 4. IlomydeHHYI0 KOPUYHEBYIO PEAKLIMOHHYIO MAacCy KOHLEHTPHPYIOT B
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BBICOKOM BakyyMme (06e3 0O0pabOTKH), HEOUHIIEHHBIH KOPUYHEBBIH MPOIYKT pacTBopsitoT B cMecn MeCN/H,O
(5 M1, 4:1 06./00., 2 uHbeKMK) ¥ oynIIAlOT nonynpenapaTuBHod BOXKX (98-100-30 mun; 90% pactBOpuTesbh
A, 10% pactBoputens B, 30 MuH) i THOQIIHU3UPYIOT B TEUCHNE HOYH C MOyYECHHEM YKa3aHHOTO B 3ar0JOBKE
coequHEHU 275 B BUE KENTOrO Mopomka ¢ gructotoi 89,19% (49 mr, 82% Beixon). IlomyuenHoe TBepaoe Be-
mecTBo cymat U comoomm3upyoT B JIMCO (0,5-1 M) u MeIyieHHO T00aBISIIOT B Boay (6 Mi1). BeICTpo BBI-
MaBIIUH B OCaJOK MPOIYKT ¢ drcToToi 93,14% BoccTaHAaBIMBAIOT HMEHPU(PYTHPOBAHNEM H JTHODMIN3UPYIOT B
Teyenue HouM. Ilomyuaror Gexenblii mopomok (10,5 mr). YIXKX-MC (cnoco6 1c): m/z 422,1 [M+H]" (P,
t=1,02 Mun. 'H SIMP (400 M, IMCO-de): 8, u/mnn 10,07 (c, 1H), 7,97-7,94 (m, 1H), 7,37-7,28 (v, 2,4H),
7,06 (m, J=15,4 I'u, 0,6H), 6,84 (T, J=8,0 T'n, 1H), 6,58-6,56 (1, 1H), 6,30 (z, J=7,8 T'n, 1H), 6,02 (M, 1H),
5,13-5,11 (m, 3H), 4,77, 4,62 (potamepsl, 2c, 2H), 4,08-4,06 (m, 1H), 3,41-3,38 (M, 1H), 3,21-3,16 (M, 1H), 3,01,
2,84 (potamepsl, 2a, 3H), 2,34 (c, 3H).

Ipumep 58. Cuntes (S,E)-N-((7-amuno-2-Metnnoen3odypan-3-uwn)MeTin)-3-(3-ruapokcu-4-okco-2,3,4,5-
tetparuapo-1 H-mupuno[2,3-b][1,4]iuazenun-8-mn)-N-metunakpuiaamuia (coeaunerue 276).
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VYcnosus peakiun: a) AUTIDA, TATY, IMO, kt.

Cramus 1. (S, E)-N-((7-AmuHO-2-MeTnn6eH30dpypaH-3-mi)mMeTn)-3-(3-ruapokcu-4-okco-2,3,4,5-
terparuapo- 1 H-mupuno[2,3-b][1,4]mnazenun-8-wmi)-N-Metunakpuiamu (coenuHeHue 276).

2-Metun-3-((MeTmiaMuHo )MeTnn)0en3odypan-7-amun 74 (31 wmr, 0,164 mmouns, 1,2 3kB.) u (S,E)-3-(3-
I'mapokcu-4-okco-2,3,4,5-rerparuapo-1H-mupuno[ 2,3-b][ 1,4] anazennH-8-mi)akpuiioByro KHCIIOTY 274
(34,14 wr, 0,137 mmomnsb, 1,0 3kB.) pactBopsitoT B JJM® (0,7 mi). 3atem 'ATY (81,37 wmr, 1,5 mmons, 1,5 3kB.)
nobasistor onuon moprei. Tyna JJUITDA (0,096 mu, 0,54 MmMois, 4,0 9kB.) 100aBistoT 1o KarsiM npu KT, u
MoJIy4eHHYI0 cMech nepememnBaioT mpu KT B Teuenue 2 4. [lonydeHHYI0O KOPUUHEBYIO PEAKIIMOHHYIO Maccy
o0pabaTpiBaroT Bomoi (5 Mir). beicTpo BeIMaBmMiA B 0Ca0K MPOAYKT COOMPAIOT LEeHTpUudyrupoBanueM. Boiie-
JISFOT JKENITOE TBEPAOE BEHICCTBO C YHCTOTOH 66,53% (48 mr). [TomydeHHBIH TPOAYKT ¢ MPUMECSIMH TOBTOPHO
ounmaroT npenapatuBHoi BIXKX. XKenterit mpoaykr cycneHaupyoT B cMecd 4 mn MeOH/JIXM (o6paboTka
YIBTPa3BYKOM 1-2 MUH) B TIEpEHOCAT B 4 MJI IPOOHPKY O MTpUX-KoaoM. [Tociie BEIMaprBaHus pacTBOPUTEIIS H
CYIIKH B BBICOKOM BakyyMe B TedeHne Houu npHu KT, momydarot jkenroe TBepaoe BemecTBo ¢ uuctotoit 100%
(9,6 Mmr, 16,6% Bbixox). 'H SIMP (400 MI't, IMCO-dg): 8, u/mnu 10,14 (c, 1H), 8,05-8,01 (m, 1H), 7,49-7,38 (M,
2,3H), 7,06 (m, J=15,4 I'u, 0,7H), 6,84 (1, J=7,7 I'n, 1H), 6,74, 6,57 (2 1o, 1H), 6,48 (n, J=7,5 ', 1H), 6,08 (1™,
1H), 5,20 (m, J=4,6 T'u, 2H), 5,16 (c, 1H), 4,82, 4,67 (poramepsl, 2¢, 2H), 4,15-4-12 (M, 1H), 3,47 (max, J=3,3,
6,1 n 12,2 I'y, 1H), 3,28-3,22 (M, 1H), 3,01, 2,82 (potamepsr, 2c, 3H), 2,50, 2,45 (potamepsr, 2¢, 3H). YOXX-
MC (cmoco6 1c): m/z 422,1 [M+H]" (3P"); t,=1,00 MumH.

IMpumep 59. Cunre3 nekanoata (R,E-(3-runpoxcu-3-mermin-8-(3-(metmn((3-meTnndenzodypan-2-mm)me-
THJT)aMHHO)-3-0Kconpor- 1 -eH- 1 -mn)-4-okco-1,2,3 ,4-rerparuapo-SH-upuno[ 2,3-b][ 1,4 nuazenus-5-mn)mernna

(coenunenue 282).
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VYcnosusa peaknum: a) n-BuyN-HSO4, NaHCO;, IXM/H,O (1:1 06/06), 0°C mo KT, B TeueHue HOUW;
b) 1-metun-1H-umuaazon, JIMCO, KT; ¢) tBuOK, IMCO, KT, 30 mun; d) 1M Boan. HCI.

Cramus 1. Xnopmermnaekanoatr (coemunenme 279). JlexanoByto kmciory 277 (1,0 r, 5,69 mmoib,
1,0 skB.), runpocynbdar rerpadyrmnammonus (99,57 mr, 0,28 mmons, 0,05 3kB.) u 6ukapoonar Hatpus (1,92 r,
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22,76 mmonsb, 4,0 5kB.) cmemmBatoT B konoe. Jobasmsator XM (20 mu) u Boay (20 mi). [lomydeHHBIH ABYX-
(a3usbIif pacTBop oxsaxaaroT 10 0°C u 3ateM 00pabaTHIBAIOT PACTBOPOM XJIOpMeTHII cepoxiopuaar 278 (1,03 T,
6,26 MMoub, 1,1 3kB.) B JIXM (0,5 mu). Cmech nepememmuBatot nipu 0°C B Teuenue 40 muH u 3ateM nipu KT B
TEeYCHNE HOYM. PeakIMOHHYI0 cMech pa30aBIsSIOT BOJOW M ABKIBI KCTparupyioT JIXM. OObeAnHEHHBIE Oopra-
HUYecKHue ciou cymat Hag MgSO, ¢ monydeHuem xiopmerwiaekanoarta 279 (0,89 r, 4,06 mmonb, 71,35% BeI-
X0Jl) B BHJIe OECIIBETHOTO Macia.

Cramqus 2. (R,E-N-Metun-3-(3-metnin-4-okco-3-((TpumMeTriIcuimin ) okcn)-2,3,4, 5-retparuapo- 1 H-
upuo[2,3-b][ 1,4]mnazennu-8-nm)-N-((3-meTundenzopypan-2-un)meruin)akpwiamu (coennaenue 280).

K 1-metun-1H-umunazony (1,33 mi, 16,65 mmons, 7,0 3kB.) B pactBope B 06e3Bogrom JJMCO (10 mi) mo-
0aBIAIOT (E)-3-[(3R)-3-runpoxkcu-3-meTui-4-okco-2,5-muruapo- 1 H-mupuno[2,3-b][ 1,4 | anazenun-8-mm]-N-
metmi-N-[(3-metundensodypan-2-un)mermn Jnpon-2-esamua 49 (1,0 r, 2,38 mmomb, 1,0 5KkB.) oqHON mopuuer
npu KT. XKenterii pactBop nepememmuBator npu KT B Teuenne 5 muH, 3arem nobasisor TMSCI (1,54 wmu,
11,89 mmomb, 5,0 9kB.) ogHol mopuwmeii. Peakimonnyro cmecs nepemermsarot npu KT B Teuenne 1 4, pazdas-
JISTIOT BOJIOW M HACHIIEHHBIM pacTBOpoM coii (1:1 00./06.) u axcTparupyioT AcOEt (3x). O0bequHeHHBIE Opra-
HUYecKue (ha3bl MPOMBIBAIOT HACHIIICHHBIM PACTBOPOM coi, cymat Hag MgSO,, GUWIETPYIOT U KOHIICHTPHPY-
10T JOCyXa C MOJTydeHHEeM yKa3aHHOTO B 3arojoBke coenuHenus 280 (1,12 r, 2,27 mmomns, 95,59% BBIXOH) B BH-
7e sxenroro TBeporo BemecTsa. YIKX-MC (croco6 1c): R=2,04 mun. DP' = 493 3.

Cramus 3. (R,E-(3-Metun-8-(3-(metun((3-metunden3odypan-2-wmi)METHI ) aMIHO )-3-0KCOIporl- 1 -eH-1 -
n)-4-okco-3-((Tpumetniacuinin)okcn)-1,2,3,4-rerparunpo-SH-mupuno[2,3-b][ 1,4 anazenun-5-nin)MeTriaaeka-
Hoat (coemuHeHue 281).

(R,E-N-Metun-3-(3-metrn-4-okco-3-((TpuMeTHICHITIN)OKCH)-2,3,4,5-Tetparuapo- 1 H-maprno[ 2,3-b][ 1,4 muaze-
miH-8-11)-N-((3-MeTioen3odypan-2-ummern)akpriamey 280 (0,569 T, 1,16 mmois, 1,0 3kB.) paszdaemstor IMCO
(5 mu1). B monmydeHHBIH KeNThIi pacTBOp H00aBISIOT 2-MeTmimponad-2-onat kamws (150,07 mr, 1,27 mmons, 1,1 5kB.).
3Ty peakHOHHYI0 cMeCh JOOABISIOT MO KAIUIIM B T€YEHUE 7 MHUH B NIPOOUPKY, COJEPIKAIIYIO XJIOPMETHIIACKA-
Hoat 279 (1,02 1, 4,62 mmoins, 4,0 9kB.). Peakunonnyto cmecs nepememmuBarot rpu KT B Teuenne 30 muH, pas-
0aBISIOT BOJIOW M ABaX bl SKCTparupytoT EtOAc. O0bequHEHHBIE OpraHUYeCKHE CII0M MPOMBIBAIOT HACHIIICH-
HBIM pacTBOPOM coJid, cymat Hajg MgSO,4 1 KOHIEHTPHUPYIOT focyxa. OcTaToK OYMINAIOT Ha CHIIMKArele ¢ Mpu-
MeHeHueM kosoHkH SNAP Ultra (50 r) u JIXM/EtOAc 90/10-0/100 B xadecTBe amoeHTa. Xopolmne Gpakiiuu
COOHMPAIOT M KOHIEHTPUPYIOT T0CyXa ¢ MOIy4eHHEeM Tpoaykra 281 B Buae OexxeBoii meHs! (67 mr, 24% BBIXOX).
VIXKX-MC (crocob 1¢): R=2,91 mun. OP" = 677,5.

Cramqus 4. (R,E-(3-T'unpoxcu-3-metun-8-(3-(metuin((3-meTundoeH30P ypaH-2 -1 ) METHI ) aMHHO )-3 -
okcotpor-1-en-1-nn)-4-okco-1,2,3,4-terparunpo-SH-upuno[2,3-b][ 1,4 anazenun-S-un)MeTunaekadoar  (co-
enuHeHue 282).

(R,E-(3-MeTnin-8-(3-(merun((3-metunden3odypan-2-1i)MeTHIT)aMIHO ) -3 -0Kcompor- 1 -eH- 1 -11)-4-0kco-3-
((rpumeruncumun)oken)-1,2,3,4-rerparuapo-5SH-mupuno[ 2,3-b][ 1,4 quazenun-5-mn)merunaekanoar 281 pac-
tBOpsitoT B MeOH (2 m). 1 M HCI B Bogme (0,58 mu, 0,57 mmons, 2,0 5kB.) nodasisrot npu KT. Yepes 10 mun
NepeMeIMBaHus IpyU KOMHATHOM TemmnepaTtype, ¥YIXKX aHanu3 mokaszan MoJiHOe MpeBpalleHue. Peakinonnyo
CMeCh KOHIIGHTPHUPYIOT J0CyXa C MOJYYEHHEM JKEeJITOTOo Maciia, Koropoe pa3zdasisior EtOAc m mpombiBatoT
JIBaXKIBI HACHIM. BOJH. pacTBopoM NaHCO;. O0benuHeHHbIEe OpraHndecKre ciion cymat Hagx MgSO, 1 KOHIIeH-
TPHUPYIOT JTocyXa. DTOT HEOUUIIEHHBIH MPOAYKT OYMINAIOT (udII-XpoMaTorpaduerd ¢ IpUMEHEHHEM KOJIOHKH
SNAP Ultra (25 r) u IXM/AcOEt 50/50-0/100 B kadecTBe 3t0eHTa. Xopoire Gpakiuu COOUPAIOT U KOHIIEH-
TPUPYIOT JOCyXa C TONy4YeHHEeM JUNO(GHILHOTO TMposiekapcTBa 282 B BHIE OEKEBOTO TBEPIOTO BEIIECTBA
(103 wmr, 0,16 mmoms, 56,17% Beixom). YOXKX-MC (cnocob 1¢): R=2,46 Mun AP" = 605,4. 'H IMP (400 MTI'm,
AMCO-dy): 6, u/mnn,7,88-7,85 (m, 1H), 7,65-7,63 (M, 1H), 7,60 (x, J=15,6 T'u, 1H), 7,50 (&, J=7,3 I'n, 1H), 7,40
(m, =79 I'n, 1H), 7,28-7,20 (M, 2H), 7,20-7,06 (M, 1H), 6,79 (x, J=15,4 I'u, 1H), 5,26-5,17 (M, 2H), 4,86, 4,69
(2c, 2H, poramepsr), 4,08 (wc, 1H), 3,72 (n, J=11,9 I'u, 1H), 3,25 (7, J=12,4 I'u, 1H), 3,21, 3,07 (2¢, 3H, pora-
mepsl), 2,30 (c, 3H), 2,23-2,19 (m, 2H), 1,61 (c, 3H), 1,55-1,51 (m, 2H), 1,15-1,35 (M, 12 H), 0,86 (T, J=6,6 I'L,
3H).
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IMpumep 60. Cuntes (R,E-(3-runpoxcu-3-mertmi-8-(3-(metmn((3-meTnnoenzodypaH-2-mi)MeTHI)aMHHO )-
3-okcomporn-1-en-1-un)-4-okco-1,2,3,4-rerparunpo-SH-mpuno[2,3-b][ 1,4 ] nnazenun-5-mm)MeTnn 2-3TUndy-
TaHoara (coemuHeHHE 286).

OO6mas cxema CUHTE3A.
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VYcnosus peakmuun: a) n-BuyN-HSO,, NaHCO;, JIXM/H,0 (1:1 06/06), 0°C no KT, B TeueHue Houwm; b)
tBuOK, IMCO, KT, 30 mun; ¢) 1 M Bogu. HCI.

Cragusa 1. Xnopmerun 2-3tunOyraHoat (coeauHeHue 284) CHHTE3HPYIOT U3 2-3THIOYTAHOBOW KUCIIOTHI
(283) u xmopmetwm cepoxiiopuaara 278 kak onucano st coequaenus 279 (77,5% Bbixon).

Cragus 2.(R, E)-(3-Metun-8-(3-(metmn((3-Metrnbden30dypaH-2-1i1)METHI)aMHHO )-3-0Kconport- 1 -eH-1 -
wi)-4-okco-3-((Tpumermicunmn)okcu)-1,2,3 4-rerparuapo-SH-mupuno[2,3-b][ 1,4 anazenus-S5-mn)Me T 2-
sTInOyTanoar (coequHeHne 285) MONTy4YarOT COTJIACHO METOAMKE, ONMHMCaHHOW it coenuuenus 281 (49% BrI-
xo1). YIXKX-MC (croco6 1c¢): R=2,54 mun P = 621,4.

Cramqus 3. (R,E-(3-T'unpoxcu-3-metun-8-(3-(metui((3-meTundoeH30Pp ypan-2 -1 ) METHI ) aMHHO )-3 -
okcorpor-1-eH-1-nun)-4-okco-1,2,3,4-terparunpo-SH-mupuno[2,3-b][ 1,4 arazennH-5-11)METHIT 2-3TUnoy-
TaHoaT (coequHeHUE 286) MOTY9aoT, KaK OMUCAHO I coenuaeHus 282 (79% Brxon).

VYIXKX-MC (crocob 1c): R=1,96 mun. DP" = 549 3. 'H SIMP (400 MI'u, AMCO-dy): 8, u/mm 7,87-7,84
(M, 1H), 7,67 (1, J=6,9 I'n, 1H), 7,59 (#, J=15,4 Ty, 1H), 7,48 (n, J=7,2 I'n, 1H), 7,39 (n, J=7,9 I'y, 1H), 7,28-
7,20 (m, 2H), 7,06-7,04 (m, 1,3H), 6,79 (m, J=15,4 I'u, 0,7H), 5,27-5,19 (M, 2H), 4,82, 4,69 (2c, 2H, poTamepsr),
4,08 (e, 1H), 3,76 (n, J=11,9 I'u, 1H), 3,21-3,18 (m, 1H), 3,20, 3,08 (2¢c, 3H, poramepsr), 2,30 (c, 3H), 2,15-
2,09 (m, 1H), 1,59 (c, 3H), 1,56-1,37 (m, 4H), 0,81-0,72 (M, 6H).

IMpumep 61. Cunres(E)-N-((7-amuno-2-metnndenzodypan-3-um)metwn)-3-(2,2-rumerni-3-okco-1,2,3,4-
Terparuaponupuao[2,3-blnupazun-7-mn)-N-MeTunakpunamMuaa (coeaunenne 287).

OO0mras cxema CHHTE3A.

O JC’I)\/ Br: H 7 H
Crapns 1
0T O T e ed
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166

14 287
Ycnosus peakuuu: a) i) Pd-116, IUIIDA, 1,4-quokcan, 80°C; ii) HCI, MeOH.
Cragus 1. (E)-N-((7-Amuno-2-meTminoeH3odypan-3-mn)metin)-3-(2,2-qumetun-3-okco-1,2,3,4-

Terparuaponupuno[2,3-b|nupazun-7-wmn)-N-MeTmwiakpunamMu (coequaenue 287).

K cmecn N-((7-((mudeHUIMETHIIEH ) aMITHO )-2-MeTHIIOeH30pypaH-3-m)MeT)-N-MeTrinakpuiamuaa 166
(72 wr, 0,18 wmmomb), 7-Opom-2,2-mumetin-1,2-guruaponupunol2,3-blmupasun-3(4H)-ona 14 (45 wr,
0,18 mmonp) u Pd-116 (9 mr, 0,02 mmons) mobapmnstor 1,4-muoxcan (2 mur) u JJTUTIDA (0,06 M, 0,35 MMoub).
Peakmnmonnyio cMmech npoayBaroT N,, HarpeBatoT no0 80°C u mepememunBaloT B TedeHue | 4. PeakimoHHYyIO
cMmech oxnaxaaroT A0 KT, 3arem paz6asmsiror MeOH (2 mur) u HCI mo6asisttor (5 mut, 1 M BogH.). ITomydeHHyO
cMech nepeMernBaroT B Teuenue 10 muH, 3arem paszdasisiror HCI (5 M, 1 M BoaH.). Boansrii cioit skcTparu-
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pytoT XM (3x10 mu), mHeritpanu3yioT TBepAsiM NaHCO; no ~pH 8 u skcrparupyror IXM (3x10 mi). O6be-
JMHEHHBIE OpraHUYECKHE CIIOM IPOMBIBAIOT HACBIIIEHHBIM pacTBOpoM coii (20 mir), mpormyckatoT depes ¢a3o-
BBII cemapaTtop W KOHIIGHTPUPYIOT B Bakyyme. HeouwmneHHbIH mpoaykt oumimaior xpomarorpadueit (0-10%
MeOH/JIXM) ¢ monmy4deHHeM yKa3aHHOTO B 3aroJIOBKE coeAnHEHUs 287 B BHAE OJ€qHO-KEITOTrO TBEPIOTO Be-
mecTsa (26 mr, 34%). R, 1,51 mun (cnocob la) m/z 420 (M+H)+ (3P"). 'H smMP (AMCO-dg, 363 K): 3, u/miH
10,41 (c, 1H), 7,88 (&, J=1,9 T'u, 1H), 7,46 (n, J=15,4 I'n, 1H), 7,24 (7, J=1,9 I'n, 1H), 7,03 (x, J=15,4 I'y, 1H),
6,88 (1, J=7,7 I'n, 1H), 6,75 (1, J=7,7 I'n, 1H), 6,54 (ax, J=7,8, 1,2 T'u, 1H), 6,04 (c, 1H), 4,88 (c, 2H), 4,72 (c,
2H), 2,98 (c, 3H), 2,47 (c, 3H), 1,30 (c, 6H).

IIpumep 62. Cuntes (E)-N-((7-amun0-2-MeTrnOeH30pypaH-3-mn)MeTi)-3-((2R,3S)-3-ruapokcu-2-meTui-
4-o0kco-2,3,4,5-terparuapo-1 H-mupumo[2,3-b][ 1,4 ] arazenun-8-un)-N-meTrnakpuiaamuaa (coequaenne 290).

OO6mas cxema CUHTE3A.

ﬂ\o)'\/ TI e s JV\(I QL

Qr

CF:,COOH
289 290

VYcnosus peakiun: a) Pd-116, IUIIDA, 1,4-muokcan, 90°C; b) TOK, IXM; c) TATY, IUIIDA, M.

Cramus 1. (E)-tper-bytmn 3-((2R,3S)-3-ruapoxcu-2-metmin-4-okco-2,3,4,5-rerparunpo- 1 H-mupumo[2,3-
b][1,4]mmazenun-8-wmn)akpunat (coeauaenue 288).

(2R,35)-8-bpom-3-runpokcu-2-metmi-2,3-qurunpo- 1 H-mupumno[2,3-b][ 1,4]mmazermu-4(5SH)-on 148
(350 wmr, 1,29 mmonp) u Pd-116 (33 mr, 0,064 MMoIb) TOOABIIAIOT B IPOOUPKY, U MPOOMPKY BaKyyMHUPYIOT U
MTOBTOPHO 3aIOTHSIOT a30ToM (3 pasa). Jlobasnsior 1,4-nmuokcan (7 mu), AUTIDA (0,45 mim, 2,57 MMOTIB) B TpeT-
oyruiakpuinar 15 (0,37 mi, 2,57 MMoJIB), ¥ peaknMoHHYI0 cMech nepeMernBaroT pu 90°C B Teuenue 1 u. Pe-
AKIMOHHYIO0 cMech oxiaxkaarT 1o KT u 3aTeM KOHIIGHTPUPYIOT B BakyyMme. HeounIeHHbIH MPOAYKT OYHUIIAIOT
xpomarorpagueii (0-50% EtOAc/u3orekcan) ¢ nojgydeHHEM yKa3aHHOTO B 3arojIOBKE coeinHeHUs 288 B BuUe
JEJITOr0 TBEPIOTo BelecTsa (414 mr, 96%). YIKX-MC (croco6 1c): R=1,74 mun. m/z 320 [M+H]" (3P"). 'H
SAMP (500 MI'u, IMCO-dg): 6, w/mma 10,30 (c, 1H), 7,97 (n, J=1,9 I'u, 1H), 7,43 (n, J=16,0 I'u, 1H), 7,36 (x,
J=1,9 I'y, 1H), 6,35 (7, J=16,0 I'ny, 1H), 6,11 (1, J=5,7 I'nu, 1H), 5,15 (7, J=4,8 I'ny, 1H), 4,18 (an, J=4,8, 3,3 I'L,
1H), 3,77-3,69 (m, 1H), 1,48 (c, 9H), 1,08 (1, J=6,5 I'u, 3H).

Cramus 2. 2,2,2-Tpudropanerar (E)-3-((2R,3S)-3-ruapoxcu-2-metun-4-oxco-2,3,4,5-rerparuapo-1H-
nupuo[2,3-b][ 1,4]nnazenuH-8-nia)akpuaoBoil KUCIOTH (coennHeHue 289).

Cmech  (E)-tper-O6ytmnn  3-((2R,3S)-3-ruapoxcu-2-metmin-4-okco-2,3,4,5-rerparunpo- 1 H-mupumo[2,3-
b][1,4]mmazenun-8-wmn)akpunarta 288 (411 mr, 1,29 mmonp) B JIXM (5 1) u TOK (5 M) mepeMenuBaioT npu
KT B Teuenne 1,5 4. CMech KOHICHTPUPYIOT NMPHU TMOHMKEHHOM JTaBJICHUH C TIOJMyYeHUEM OJIeTHO-OpaHKeBOU
kamenu. Kamenp pactupator ¢ TBMD (10 Mir) ¢ mOTydeHHEM JKEITOTO TBEPIOTO BEIIECTBA, KOTOPOE QGUIBTPYIOT
1 ipoMbIBatoT erie ThbMD (10 mi) u 3atem MeCN (2x10 M) ¢ OTy4eHHEM YKa3aHHOTO B 3ar0JIOBKE COEIMHE-
HUA 289 B Buze spKo-KenToro TBepaoro BemecTra (260 mr, 53%). YOXX-MC (cnocob 1c¢): R=0,90 mun. m/z
264 [M+H]" (3P"). "H SIMP (500 MI't, IMCO-dg): &, w/mmu 12,41 (c, 1H), 10,30 (¢, 1H), 7,96 (1, J=2,0 T,
1H), 7,47 (n, J=16,0 'y, 1H), 7,36 (x, J=2,0 T'u, 1H), 6,36 (1, J=16,0 I'u, 1H), 6,15 (x, J=5,7 'y, 1H), 5,15 (uc,
1H), 4,19 (n, J=3,3 I'n, 1H), 3,78-3,69 (M, 1H), 1,08 (1, J=6,5 I'u, 3H).

Cragus 3. (E)-N-((7-Amuno-2-metrnben3zodpypan-3-mn)mernn)-3-((2R,3S)-3-runpokcu-2-metmin-4-okco-
2,3,4,5-terparuapo-1H-mupuno[2,3-b][1,4]muazenun-8-mn)-N-metmnakpunamun (coenuaerue 290).

JUIIBA (110 mxi, 0,63 mmonb) mobaBistror K cycneHsuu 2,2,2-tpudropanerara (E)-3-((2R,3S)-3-
THIIPOKCHU-2-MeTHII-4-0Kc0-2,3,4,5-TeTparuapo- 1 H-mupuno[2,3-b][ 1,4 | muazenun-8-wmim)akpuiioBoid KUCIOTHl 289
(60 mr, 0,16 mmoms) u TATY (72 mr, 0,19 MmMois) B IM® (1 M), m cMech nepeMentuBaroT pu KT B TeueHne
2 muH. 2-Metun-3-((MetmnamMuno )MeTnin )oen3odypan-7-amua 74 (30 mr, 0,16 mmonp) B JIM® (1 mur) nobas-
JISTIOT OJHOH MOpIIHEH, U peaknoHHyI0 cMech nepememuBator nmpu KT B tewenne 1,5 1. HO (10 mi) noGassi-
0T, ¥ TIOTy4EHHOE JKENTOe TBep0€ BemecTBO GumbTpyioT u npombiBatoT H,O (5 mur). HeounmieHHbIN TPOAYKT
ounImaloT xpomarorpapueit (2,5-5% MeOH/[IXM) ¢ noxydeHrneM yKa3aHHOTO B 3arojioBke coeamHeHus 290 B
BHJIC JKEITOro TBepaoro Bemectsa (16 mr, 23%). R, 1,36 mun (crioco6 1a) m/z 436 (M+H)+ (OP"). 'H SIMP
(500 MI'u, IMCO-ds, 363 K): o, a/mmn 9,80 (¢, 1H), 7,97 (m, J=1,9 I'u, 1H), 7,44 (n, J=15,4 I'n, 1H), 7,39 (m,
J=1,9 T'y, 1H), 7,15-7,03 (m, 1H), 6,87 (1, J=7,7 I'u, 1H), 6,74 (1, J=7,7 I'u, 1H), 6,53 (n, J=7,7 T'u, 1H), 5,89 (x,
J=5,7Tn, 1H), 4,87 (c, 2H), 4,76 (1, J=4,8 ', 1H), 4,71 (c, 2H), 4,21 (1, J=3,9 I'y, 1H), 3,80-3,72 (M, 1H), 2,98
(c, 3H), 2,47 (¢, 3H), 1,11 (1, J=6,5 ', 3H).
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IIpumep 63 IIpumepsl cocTaBoOB.

CoelMHCHHE MO0 HACTOSIIEMY M300PETCHUIO COCTABJISIOT B BUJAE PacTBOpa B KOHIeHTparmu 10 mMr/mi B
40% BomuoMm Hocutene Captisol mm 30% nHocutene Kleptose (30 MHH MarHWTHOTO IEPEMENIHNBAHUS TIPH KOM-
HATHOW TemmepaTtype). DTOT cocTaB MoAXomuT aJisi BB BBeneHus.

CcoenuHeHNE TI0 HACTOSIIEMY H300pPETEHHIO COCTABIISIOT B BHIE TBEPAOH AUCTICPCHH MIPH JIEKapCTBECHHOM
Harpyske 20% B HPMC AS: coeamHeHne M HOJIMMEP CONMIOOMIM3HPYIOT B CMECH METHJICHXJIOPHIa:METaHOIIA
(orHOmIeHme 3:1 Mac./Mac.), KOHIIEHTpanus monuMepa coctasisieT 1,4 mac./mMac.% B opranndeckoit daze (mac-
mTab maptuu 85 Mr). DTOT PacTBOpP 3aTeM CyIIAT pacHblICHHEM Ha pacHbUIUTENLHON cymmike Procept 4MS-
Trix (mapamerpsl mpomecca: cyclone S, ckopocTs Bo3myxa 0,35 M’/MuH, TemiepaTypa Ha Bxoae 50°C, cKopocTb
pactBopa ceIpbsi: 6 T/MUH, naBieHue GopcyHku 10 n/muH, oxnaxaeHue Bo3ayxoM 80 n/muH). BoccranoBienne
coctaisgeT 64%. JICK u ITP]/] aHanu3bl NOATBEpKJalOT MOJTYYEHHEM PacTBOpa TBEPAOTro BeriecTsa (amopgdHas
¢usmueckas popma, exnHcrBenHas Tg npu 95°C). 3aTteM cocTaB COCTABISIOT B BUJIE TaOJICTOK WIIM TPaHysl IS
ITO BBeneHwusl.

CoeMHCHHE TIO HACTOSIIEMY H300PETCHUIO COCTABISIOT (B KOHIEHTparwu oT 1 Mr/mia go 300 mr/mi) B
BU/I€ HAHOCYCIICH3UH I MUKPOCYCIICH3MH B BOJE WJIM Macie M CTa0MIN3UPYIOT MOJTUMEPOM, TAaKUM KaK IeJ-
JIF0JI03a, 2-THAPOKCUIPONIMIOBEINA 3¢pup mimm 3TWiIoBBIHA 3¢up nemrono3sl B koHeHTpammu oT 0,01 go 10%.
YKkazaHHBIN COCTaB JOMOJHUTEIFHO COACPIKUAT MTOBEPXHOCTHO-aKTUBHOE BEIIECTBO, TAKOE KaK MOJMOKCHITHIICH
20 copburan MmoHoosnear B koHneHTpanuu ot 0,01 m 10%. DTOT cocTaB MOAXOIUT ISl BBEIEHUS TTEPOPATHHBIM
MyTeM.

CoerHEeHHE 110 HACTOSAIIEMY M300PETEHHIO COCTABIISIOT (B KOHIEeHTpauuu oT 1 mr/mia mgo 300 mr/mi) B
BUJIE HAHOCYCIIEH3UU WJIM MUKPOCYCIIEH3UH B Boje WM Macie. CocTaB JTOMOJHUTENBHO COAEPIKUT MOJIUMED,
TaKOW KaK MOMMATIICHTITHKOIb 4000 WK a-rHapo-0-TUAPOKCUTIONH(OKCH-1,2-3TaH TUIIT )IIEJUTI0I03a B KOHIICH-
tpanuu ot 0,01 mo 10%, 1 MOBEPXHOCTHO-aKTHBHOE BEIIECTBO, TAKOE KaK MOJMOKCHATHIICH 20 cCOpOUTaH MOHO-
onieat B koHueHTpauuu ot 0,01 u 10%. CocrtaB siBIsIeTCS COCTAaBOM C 3aMEJJIEHHBIM BBIJICJICHUEM (3aMEJIJICHHOE
BhIJIeNIeHUE OT 12 10 72 9). DTOT cOCTaB MOJIXOMUT [UIS BBEJCHUS BHYTPUMBIIICUHBIM ITYTEM.

CoennHEeHHE 0 HACTOSAIIEMY H300PETEHHIO COCTABIISIOT B BHUIE HAHOCYCICH3MH WM MHKPOIMYJIHCHH B
Bozie B KOHIeHTparuu oT 10 Mr/mir. CocTaB AOMOJHATENBHO COAEPIKUT MOJUATIIICHTIINKOIH 4000 B KOHIIEHTpa-
uu 10% u [omwokcmdTrien 20 copbutan MoHooeaT B KoHIeHTparuu 10%. DTOT cocTaB MOIXOIUT IJIsT BBE-
JICHHUS BHYTPUMBIIICYHBIM ITyTEM.

CoeHEeHHE TI0 HACTOSAIIEMY M300PETEHHIO COCTABIAIOT (B KOHIEeHTpauuu oT 1 mr/mia mgo 300 mr/mi) B
BUJIe HAHOCYCICH3MH WM MHKPOAMYJIBCHH B BOJAE B KOMOWHAIINH C THIPOQMIBHBIM IPOJICKApCTBOM IO Ha-
CTOSIIIIEMY M300pETEHHUIO B OTHOIICHNH (COESANHEHUE THAPOQHIbHOE NpoJiekapcTBo) oT 1:99 no 99:1. Komnosu-
IUS TOTIOTHUTEIFHO COJICPXKUT MOJTUMEP, TAKOH Kak KOIMOBUIOH WU TOJIUMEDP STCHWIOBOTO 3(hUpa YKCYCHOH
KHUCIIOTHI ¢ 1-3TeHmn-2-nupponuanHonoM B koHueHTpanuu ot 0,01 go 10%, u moBepXHOCTHO-aKTUBHOE Bellle-
cTBO, Hanpumep [lonmmokcusTuien 20 copouran MmoHooeat, B koHteHTpauu ot 0,01 1o 10%. Cocras sBisercs
COCTaBOM C 3aMEeJJICHHBIM BBIJICJICHUEM (3aMeJIeHHOE BblaeneHue oT 12 10 72 4). DTOT cocTaB MOAXOAUT AJIS
BBCJICHUS BHYTPHUMBIIICYHBIM TYTCM.

CcoenuHeHne TI0 HACTOSIIIIEMY H300PETEHHIO0 COCTABISIOT (B KOHIEHTparuu oT 1 mr/mi go 300 mr/mun) B
BUZI€ OWCIIEPCHUHU TBEPIOTO BEIUIECTBA, CACIAHHOTO M3 MUTPOTPaHyJ, MUKpOCc(ep WINM UMIDIaHTaTa, IPU JIeKap-
cTBeHHOM Harpy3ke 10-95% B npenenax PLGA (wmu apyroii moaxonsmen MaTpuilsl, Takoi kak PLA) B BomHOH
WIIM MacJITHOW cpelie, TaKoH Kak KOHOIUITHOe Macio. CocTaB cTabMIM3HpOBaH MMOTUMEPOM, TAKUM KaK KOMOBH-
JIOH WJIM TIOJIMMEP 3TEHUJIOBOTO 3(hHpa YKCYCHON KUCIOTHI C 1-3TeHWI-2-MTUPPOTHMINHOHOM, B KOHIIEHTPAIHH OT
0,01 u 10%. Takoii cocTaB TOMOJHUTEIBHO COACPAKUT IOBEPXHOCTHO-aKTUBHOE BemecTBO [lomnoxcustunen 20
copbutan moHooszeat B koHieHTpanud ot 0,01 u 10%. CocTa SBIseTCS COCTABOM C 3aMEUICHHBIM BBIICICHAEM
(3amenneHHOe BhIeneHue ot 12 o 72 4, Hanpumep 24 1 72 4), 3TOT COCTaB IOAXOIUT JUIA BBEJICHUS BHYTpPHU-
MBIIICYHBIM TYTCM.

CoeMHCHHE TIO HACTOSIIEMY H300PETCHUIO COCTABISAIOT (B KOHIEHTparwu oT 1 Mr/ma go 300 Mr/mi) B
BUJE THIPOreNs WU OJIEOTeNsl, cojepkamero noiumep, Takod kak PEG-PLA noausTUiICHTIMKOIB-
TTOJIMMOJIOYHAS KUCIIOTA, UM Toiucaxapuabl B koHIeHTparuu ot 0,01 mo 50%. CocTaB sBISETCS COCTaBOM C
3aMeIJICHHBIM BBIJISIICHHEM (3aMeJIeHHOe BhIeneHne oT 12 mo 72 4, Hanpumep 24 u 72 9). DTOT COCTaB IMOJI-
XOIHT IJISl BBEICHUS BHYTPUMBIIIICYHBIM ITyTEM.

CoennHeHHE TI0 HACTOALIEMY H300PETCHHIO COCTABIIIIOT B BHUIE JUIO(DMIBHOTO TBEPAOTO BEIIECTBA WM
MAaCJSIHUCTOTO TposiekapcTBa (B KOHIEHTpanmuu oT 1 Mr/mur 1o 300 Mr/mur) ¢ MacioM, TaKUM Kak KOHOIUISTHOE
Maclio, ¥ COpPaCTBOPHUTEJIEM, HAIIpUMepP, OCH3UIOBBIM CIUPTOM W/MIH 3TaHOIOM. COCTaB SBISETCS COCTABOM C
3aMeJUICHHBIM BBIJCIICHHEM (3aMEIJICHHOE BBIZCICHHE OT 12 10 72 9). DTOT cOCTaB MOIXOAUT Il BBEICHHS
BHYTPHUMBIIICYHBIM ITyTEM.

[Mpumep 64. AuTnOaKTEpUATIbHAS AKTUBHOCTH.

TunoBsie COCMHEHIS TECTUPYIOT HA aKTUBHOCTH, HA OCHOBE CIICAYIOIINX METOIUK TECTHPOBAHUS.

Amnanus naruduposanus Fabl Neisseria gonorrhoeae.

WNurnbuposanue Fabl pepmentHoii aktiuBHOCTH Neisseria gonorrhoeae TecTUPYIOT Yepe3 U3MEPEHUE CKO-
poctu norpednernss NADH (A abcopOiun npu 340 am/Mun) ipu 30°C B 96-TyHOYHOM IIIaHIIETE C IPUMEHE-
HHEM aBTOMATH3UPOBAHHOTO TUIAHIIETHOTO PUAEPa B MIPUCYTCTBUN WIIM OTCYTCTBHH TECTHPYEMBIX COCTHHCHHH.
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Cwmech st ananmsa conepxxur 100 MM Tpuc-HCI, pH 7,2, 100 MM anerara ammonus, 0,05% ruryponux F-68,
25 mMxM kportonun ACP, 50 MmkM NADH, 50 pM pekombunannatHoro Fabl 6enka N. gonorrhoeae, 7,5% JAMCO
Y TECTUPYEMbIC COCTUHEHHS B KOHIICHTpAIusX, Bapbupyromuxcs ot 0,17 mo 10000 HM B KOHEYHOM 0OBbeMe
nyHkd 100 MKJI. DTOT 10303aBHCHMBIN aHAIM3 WHTUOUPOBAHUS MPOBOIAT C TIPUMEHEHHEM | 1-TOUeUHBIX cepHid
CEpUIHOTO pa3BelNeHIS ISl KaXXI0To TecTHpyeMoro coenuHeHns. 3HaueHus 1Csy g KaXKIoro TeCTHPYeMOro
COEIMHEHHS OTPEICISIOT U3 TT0A00pa JOTHCTHIECKOW CUTMOHUIHON KPUBOW M3 KPUBBIX JO303aBUCHMOTO WHTH-
OupoBaHUs.

MIC50. MIC ompenemnsttoT cornacHo moaxonsmieii meromoioruu Clinical and Laboratory Standards Insti-
tute (CLSI) gepe3 crioco0 TecTupoBaHUs YyBCTBUTEILHOCTH TIPH pa3BeaeHnu arapa B GC arapoBoM OCHOBaHHH.
[lanens CKpUHHMHTA W30JATOB, IPUMEHIEMas U OLICHKH aKTHUBHOCTH TPOTUB pa3HBIX ITaMMOB Neisseria gon-
orrhoeae u st onpenenenust MIC50, conepxut MuHIMYM 15 kimmHUYeckux u3o0isaToB N. gonorrhoea, BKIrodast
HECKOJIBKO ITaMMOB 13 3TaioHHOM koywekiuun ATCC u mramm, pe3ucteHTHeii k [{unpodmokcanuny. MIC50
npezncTasisieT codoit 3HaueHne MIC, npu koTopoM >50% H30IATOB B TECTUPYEMOH MOMYIAINN HHTHONPOBaHEI;
OHa SKBHUBAJIEHTa MeInaHHOMY 3HadeHuo MIC.

Amnamz Caco-2. Coenunenust HHKyOUpytoT B 24-tpancBen cucteme Caco-2 (Solvo Biotechnologies, Hun-
gary) B Tederue 120 MuH, mocie gero o0pasisl OepyT U3 JOHOPHBIX U aKIENTOPHBIX KOMIAPTMEHTOB TPAHCBEI
cucTeMBI. 1leToCTHOCTh KaKIOT0 MOHOCTOS KJIETOK KOHTPOIHPYIOT Yepe3 M3MEpPEHHE TPaHCINHUTEIHAIHHOTO
anekTpudeckoro conpotupiieHus: (TEER) mno skcniepumenta. [Iponutiaemocts Jlronudepa xenroro (B k A) Tak-
K€ TECTHUPYIOT B Ka4eCTBE KOHTPOJIS Ha TOM K€ TUIaHIIeTe (Bce JIYHKH) TIOCJe aKTyallbHOTO dKcnepuMenTa. O0-
pasibl aHamu3upyT ¢ npuMeneHneM Y XKX/MC/MC. TTpoHUTIaeMOCTh COSTMHEHUN OTCIEKHUBAIOT C MPUME-
HEHHEM OTHOCHTENBHBIX Turomanel mukoB XKX/MC/MC (obpa3zer; ucxomHoro moHopHOTo pactBopa=100%).
JlaHHBIC TPHMEHSIOT UIS pacueTa Kaxyieiics mporuuaemoctr (Papp B em/c x 10°) n BoccTaHOBICHHS BO Bpe-
M$I OKCTIEPHMEHTA.

[Iporuo3upoBanue kod(dunuenta 3xkcrpakiuu nedeHpio (ER). In vitro Merabonudyeckyro cTaOUIBHOCTD
OLICHMBAIOT Yepe3 ONpeieIeHHe CBOHCTBEHHOTO METa00JIMUECKOTr0 KIMPEHca 1ociie WHKYOUPOBaHUS TECTUPYe-
MBIX COEJMHEHHUI C MUKPOCOMaMH MEYSHN MBIIIN U YesnoBeka. KopoTko, nceienyemple coeTMHEHNST HHKYOHUpY-
0T ¢ MUKPOCOMaMH NiedeHu ¢ nodasienueM kogakropos (1 MM NADPH, 1 MM UDPGA+15 MM anameruuu-
Ha). B BeIOpaHHBIC MOMEHTHI BPEMEHH, aHAIN3bl OCTAHABIMBAIOT C IPUMEHEHHUEM PAaBHOTO 00bEMa XOJIOTHOTO
aleTOHUTpIIA U 00pasnbl aHaTm3upYIOT Y IXKX/BP-MC m1st oTcne)kuBaHus CKOPOCTH MCUE3HOBEHUS COSIMHE-
. ObeqHeHne cyOcTpaTa OIEHHBAIOT Ha OCHOBe uomaneii mukoB (0 Mua=100%), 1 TPUMEHSIOT IS pacdyera
TIEPHOIOB TIOJTYBBIBEICHUS U 3aTeM in vitro kiupeHcoB (CLint, B Mkn/Mun/Mr 6enka). [Ipu mpuMeHeHUN BUIOC-
nerupuIeckux (Gpusnogorndecku 000CHOBaHHBIX kKod(ddummentoB macmrabupoBanus (PBSF) m Well-Stirred
MOJIETIH TIeYEeHOYHOTO KiMpeHca, Moaudummpoanaoii Poulin et al, Journal of Pharmaceutical Sciences, vol.
101, no. 2, February 2012 u Poulin et al., Journal of Pharmaceutical Sciences, vol. 101, no. 11, November 2012,
in vitro CLint 3aTtem Tpanchopmupyrot B in vivo CLint u B koaddurrenT sxctpakunu nedenpto (ER) mis Mpimm
Y YeJIOBeKa.

Omnpenencuune OK u nmepopanbHOi OMOOCTYITHOCTH Ha MBIIIHMHOM Kaccete: Camku Mermeit BALB/c (n=24
Ha TPYIIY) MOJYYarT OJHY BHYTPUBCHHYIO (BB, 1 MI/KT) WIH NEPOPANBHYIO (IO, 2 MI/KT) 03Bl COCAUHCHHA.
O06BeMsbI 103 cocTaBisioT S MiT/kr 1 10 Mi/kr a1t BB n nepopaisHOTo BBeieH!s, cCOOTBeTCTBEHHO. CoeTMHEHHS
coBMecTHO cocTaBisaoT B 10% JAMCO (06./06.) n 40% Captisol (Mac./00.) B cocTaBax Ha OCHOBE COJIEBOTO pac-
TBOpa (BIJIOTH N0 3 coemuHeHmid B Kaccere). OOpasnbl kpoBH (3 MBIIIM Ha MOMEHT BpeMeHH) OepyT depes
0,0833, 0,25, 0,5, 1, 2, 4, 6 u 8 4 ocIie BBEACHUS, U KOHIICHTPAIIMH COSAMHEHHS U3MEPSIOT B IIa3Me C TIpUMe-
HEHUEM CTaHJAPTHHIX aHATHTHYeCKUX crocoboB BOXKX/MC. Tmax, Cmax, I1IK, kmupenc, o6beM pacrpene-
JICHHUS ¥ TePOPaTbHYI0 OMOMOCTYIHOCTD OIIEHMBAIOT M3 KOHICHTPALWH B IUIa3Me ¢ MPUMEHEHHEM He KoMIap-
TMEHTHBIX (hapMaKOKHHETHYECKHX Mozeneil. B wacTHocTH, mepopansHyo OuogoctymHocTs (F%) ompenemnsror
Kak F = (HOSaBB'HHKno)/(HOSano'HHKBB)'100.

Hurorokcnmanocts HepG2.

JHens 1. [Nonydyenne nnanmeros C.

AHanu3pl MUTOTOKCHYHOCTH TPOBOJAT B 96-ITyHOUHBIX THUTPOBAIBHBIX MHUKporniaHmeTax (Biofil, TCP
011096), BHyTpeHHue nyHKH (60 BHYTPEHHHX JYHOK, OKPY>KCHHBIX CTEPHJIBHOW BOmoOi) mosrydaror 190 Mk
KyJIbTYypaJIbHOM Cpelbl C ONpeIeNeHHBIM KOJIHIecTBOM KiIeToK (7500 >KM3HECHOCOOHBIX KIICTOK/ITYHKY). OnuH
wianmer C, comepikanmid KISTKH, TOTOBAT A 2 coequHeHuH (8 KOHIEHTpalwid, n=3/koHueHTpanuw). OauH
(hOHOBBIN TUIAHIIET O3 KIETOK TOTOBSIT I 6 COCAMHEHUH (8 KOHIIEHTpaIHii, n=1 /KOHIICHTPAIIHIO)

[TmaHmIeTsr OCTAaBNAIOT Ha MecTe B TedueHue 30 MHUH, YTOOBI MO3BOJIMTH TOMOTEHHYIO aATe3UI0 KIETOK B
JyHKaX.

3areMm mIaHIIEeTH HHKYOHPYIOT B Teuenne Houn npu 37°C ¢ 5% CO,.

Jens 0. [Tomyuenue tutanmera A.

Hcxonnbie pacTBOpBI CEpUHHO pa3BOAAT (HOyiorapudMuuecKoe pasBefeHHe, 3,16x) B COOTBETCTBYIO-
meMm 100% JIMCO B 96-mynounom III1 mranmere (Greiner Bio-one, 7,651,261): 79 MKII HCXOIXHOTO pacTBOpa ¢
10000 mxMm B 100% JIMCO nobasmnstoT B KoJoHKY 3, 54 mxin 100% JIMCO moGaBnsitoT B KOJOHKH 4-11. 25 MK
MCXOZHOTO PacTBOPa COEIUHEHHS TIEPEHOCST M3 KOJOHKU 3 B KOJIOHKY 4 (UIETHPYIOT BBEpX M BHHU3 3X, KOH-
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YUKW MEHSIOT MOCJIE€ KKIOTO MepeHoca). ITO MPOoJoSIkKatOT BIUIOTh A0 10 KonoHKH. 1 MON0KUTETFHOTO KOH-
TPOJIS JOKCOPYOUIIMHA, HCXOIHEIH pacTBop npu 1000 MKM IPUMEHSIOT B KQ4ECTBE UCXOTHOM TOUKH.

ITnanmer A

Coenunenue 1 |3164,5 {10014 [316,9 [100,2 100%
31,74110,04 (3,18

10000 mxM 6 4 1 9 JIMCO

Coenunnenue 2 |3164,5 {10014 [316,9 [100,2 100%
31,74110,04 (3,18

10000 mxM 6 4 1 9 JIMCO

Coenunenuie 3 |3164,5 [1001,4 [316,9 |100,2 100%
31,74110,04 (3,18

10000 mxM 6 4 1 9 JIMCO

Coenunenuvie 4 |3164,5 [1001,4 [316,9 |100,2 100%
31,74110,04 (3,18

10000 mxM 6 4 1 9 JIMCO

Coenunenne 5 |3164,5 [1001,4 [316,9 |100,2 100%
31,74110,04 (3,18

10000 MmxM 6 4 1 9 JIMCO

Coenunenne 6 |3164,5 [1001,4 [316,9 |100,2 100%
31,74110,04 (3,18

10000 MmxM 6 4 1 9 JIMCO

Coenunnenne 7 |3164,5 |1001,4 [316,9 [100,2 100%
31,74110,04 (3,18

10000 MmxM 6 4 1 9 JIMCO

OKCOpyOuLu
4 Py 100%
H 316,46 100,14 (31,69 |10,03 |3,17 |1,00 |0,32
JIMCO
1000 MM

INomyuenne mnanmerta B.

CoenuHeHus, NONy4eHHbIE B MaHmere A, pa3Boadar 5X B 200 mxn B nosnHoM cpeae B 96-mynounom I1I1
wianmrere (Greiner Bio-one, 7,651,261): B konoHKy 2 nobasisiror 200 MK cpefsl, conepkanieid 16% Tritron X-
100. B xononku 3-11 mobasmstor 160 mxi cpensl. 40 MK 3apaHee pa3BeICHHBIX COCAMHEHUH W3 IIaHIIeTa A
MIEPEHOCST B KOJIOHKH 3-11 (MHmeTupyroT BBepX ¥ BHU3 3 X, KOHYUKH MEHSIOT MOCIIE Ka)XXI0T0o MEPEHOCa).

IInanmer B
16% Coenunenue 1 20%
Triton X |2000000 M 632911,39 |200288,42 63382,41 20057,72 6347,38 [2008,66 635,65 AMCO
16% Coenunenue 2 20%
Triton X |2000000 M 632911,39 |200288,42 63382,41 20057,72 6347,38 [2008,66 635,65 JAMCO
16% Coenunenue 3 20%
Triton X |2000000 M 632911,39 |200288,42 63382,41 20057,72 6347,38 [2008,66 635,65 JAMCO
16% Coenunenne 4 20%
Triton X |2000000 HM 632911,39 |200288,42 63382,41 20057,72 6347,38 [2008,66 635,65 AMCO
16% Coenunenue 5 20%
Triton X | 2000000 HM 632911,39 |200288,42 63382,41 20057,72 6347,38 [2008,660 635,65 JIMCO
16% Coenunenue 6 20%
Triton X | 2000000 HM 632911,39 |200288,42 63382,41 20057,72 6347,38 [2008,66 635,65 JIMCO
16% Coenunenue 7 20%
Triton X [2000000 1M 632911,39 (20028842 |63382,41 20057,72 6347,38 [2008,66 635,65 AMCO
16% Joxcopyburmn 20%
Triton X [200000 stM 63291,14 |20028,84 6338,24 2005,77 634,74 200,87 63,57 AMCO

20X pactBopsbl u3 miadmera B pazsoaar B manmerax C (¢ u 6e3 (POHOBBIN IIIAHIIET) KIETOK): B KOJOH-
ku 2-11 mobGaBnsroT 10 MK pacTBOPOB COCIOMHEHHWH W3 IUIaHIIEeTa B coenuHeHue (MUMETUPYIOT BBEPX U BHU3
3X, KOHYMKH MCHSIOT MOCIe KKIOTO MEePeHOCa). 2 COCNUHCHUS pactpeAeisstoT B miaHmer C Tprkasl (ympo-
IAIOT 17151 JOHOBOTO IUIAHIIETA)
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ITpumep mnanmera C

0,8% Coenunenue 7

31645,57 10014,42 3169,12 1002,89 317,37 100,43 |31,78 1% IMCO
Triton X | 100000 EM

0,8% Coemunenne 7

. 31645,57 10014,42 3169,12 1002,89 317,37 100,43 31,78 1% AMCO
Triton X 100000 HM

0,8% Coenunenue 7

31645,57 10014,42 3169,12 1002,89 317,37 100,43 |31,78 1% IMCO
Triton X | 100000 M

0,8% Jlokcopyouumx

) 3164,56 1001,44 316,91 100,29 31,74 10,04 3,18 1% AMCO
Triton X 10000 ’M
0,8% JTokcopy OnumH
) 3164,56 1001,44 316,91 100,29 31,74 10,04 3,18 1% IMCO
Triton X | 10000 EM
0,8% HokcopyOuna
3164,56 1001,44 316,91 100,29 31,74 10,04 3,18 1% AMCO

Triton X | 10000 HM

[Tmanmersr C uaKyOHpyroT B Teuenue 72 1 npu 37°C ¢ 5% CO,.

Jlens 3.

20 Mkt Alamar blue 106aBISITOT B HHKYOHPYIOT B Teuenue 6 4 npu 37°C ¢ nm 6e3 CO,,

(hbIyopecleHITIO CYUTHIBAIOT TIpH Bo30 570 HM 1 uct 585 HM,

CKOPPECKTHPOBaHHBIC HA (POH M3MEPCHUS (PIIyOPECUCHIIMY MPEBPAIIAIOT B % IIKAIbI, YYUTHIBAsS 3HAUCHUC
Hocutens (1% JAMCO) kak 100% akTHBHOCTH (OTHOCHTEIBHBIC U3MEPEHHUS), WK UX HOPMAIU3YIOT C YUCTOM
3nayeHuil Triton X-100 kak 0% xw3HEeCmocOOHOCTH U 3HaueHUi Hocutens kak 100% xu3HecmocoOHOCTH (HOP-
MaJI30BaHHBIE HM3MEPEHHMs). 3aTeM OTHOCHUTENBHBIE M3MEPEHUS M aOCOJIOTHBIC M3MEPCHUS aHAIM3HPYIOT C
npuMmeHeHneM nporpammbl GraphPad Prism nnst momywenust 3HaueHuit otHocutenbHo 1C50 m aGconoTHOM
IC50, cooTBeTCTBEHHO

Pe3ynbTaThl 3THX TECTOB aKTHBHOCTH CYMMHPOBAHHI B Ta0I. | HIDKe.

Tabmuma 1
Homep
COeANHEH IIporuo3 F TMTOTOKCHYHOCTH
ngFabl MIC50 Caco-2
us hep ER (%) %
IC50 (mMxr/mn Papp A2B
(maTeHTH YeJ10BeK MBI JKH3HECNOoCOGHOCTH
(M) ) (10-6 cm/c)
blIii a mH npu 10 Mkm
npumep)

5(1) <10 <1 22,6 0,17 100 HJ
7(2) <10 <1 7,6 0,12 68 HI
10(3) <10 <1 22,6 0,22 73 HJ
19(4) <10 <1 16 0,26 62 100
31(6) <10 <1 10,9 0,18 HI 3018
32(6) <10 <1 10,8 0,08 42 HI
33(6) <10 <1 11,5 0,09 HI HJ{
39(7) <10 <1 11,3 0,17 HA HA
40(7) <10 <1 10,3 0,21 57 HJ
41(7) <10 <1 12,2 0,09 HA HJ
49(8) <10 <1 26 0,13 70 100
50(8) <10 <1 19,1 0,09 HA HJ
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60(9)
64(10)
75(11)
80(12)
84(13)
90(14)
96(15)
101(16)
109(17)
115(18)
119(19)
123(20)
129(21)
134(22)
140(23)
143(24)
150(25)
151(26)
152(27)
155(28)
159(29)
164(30)
167(31)
168(32)

170(33)

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1
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16,3

5,9

>

329

10,7

>

2,69

19,8

3,4

>

HA

2,5

HA

2,3

>

21,7

>

2,6
HI
0,7

0,1

>

5.3

19,6

22,9

>
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0,21
0,13
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0,40
0,03
0,2
0,43
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0,08
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0,02
0,43
0,13
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0,08

HJ
0,12
0,15

0,15

52
32

30

16

47
18

HI
26

26

13
59
20
39
38

28

51

98

HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
100
HA
HA
HA
100
HA
100
HA
HA
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176(36) <10 <1 0 0,07 44 HJL
180(37) <10 <1 1,8 0,32 14

182(38) <10 <1 0,08 0,25 12 HJT
183(39) <10 <1 HJT HJL 16 HJL
186(40) <10 <1 0,4 HJL 23 HJL
194(41) <10 <1 0 HJT 12 HJT
198(42) <10 <1 3,2 0,18 54 HJI
207(43) <10 <1 HJI HJL HJT HJL
208(44) <10 <1 0 0,21 HJT HJL
200(44) <10 <1 3,3 0,41 25 HJI
214(45) <10 <1 17,9 HJL 88 HJT
229(46) <10 <1 20,7 HJL 76 HJL
230(46) <10 <1 HJT HJT HJT HJT
247(52) <10 <1 HJI HJT HJI HJT
252(53) <10 <1 HJI HJI HJT HJT
260(54) <10 <1 35 0,03 56 HJT
270(55) <10 <1 5,5 0,05 HJT HJT
275(57) <10 <1 HJT HJT 51 HJT
276(58) <10 <1 HJT HJT 43 HJT
287(61) <10 <1 HJT 0,34 HJT HJT
290(62) <10 <1 HJT 0,1 HJI HJT

H/I: ne noctynno/

IIpumep 65/ Ananmmuz uarnouposanus Fabl Chlamydia trachomatis:

HNurnduposanne Fabl ¢pepmentroit aktuBHocTH Chlamydia trachomatis TeCTHPYIOT Yepe3 U3MEpPEHHe CKO-
poctu notpebaeanss NADH (A abcopbuuu npu 340 am/muH) nipu 30°C B 96-IIyHOYHOM TUIAHITIETE C IPUMEHE-
HHEM aBTOMAaTH3UPOBAHHOTO TUIAHIIETHOTO PUAEPa B MPUCYTCTBUN WIIM OTCYTCTBHH TECTHPYEMBIX COCAHHCHHMH.
Cwmech s ananuza cogepxut 100 MM MES, pH 7,0, 200 MM anerata ammonus, 4,0% riuuepuna, 0,02% rry-
ponuk F-68, 25 MxM kpotonmn ACP, 50 mkM NADH, 0,5 'M pexomOununataoro Fabl 6enka C. trachomatis,
7,5% JAMCO u TecTupyeMble COEAUHEHNS B KOHIEHTpanusax, Bapsupyromuxcs ot 0,17 go 100000 EM B koHeu-
HOM oObeme JyHKH 100 MKI. DTOT 10303aBUCHMBIN aHAJIM3 MHTHOMPOBAHUWS NPOBOAAT C NpuMeHeHuneMm 11-
TOYEYHBIX CEpUN CEPUITHOTO pa3BeleHus Ui KaXJI0T0 TeCTUpyeMoro coeannenus. 3nauenus 1Csy s kaxxaoro
TECTUPYEMOT0 COCIUHEHHS ONPEACIAIOT U3 NMoA0Opa JOTUCTUYECKONH CHTMOWIHOW KPUBOW M3 KPHUBBIX /10303a-
BHUCUMOTO HHIHOHUPOBAHHS.

PesynbTarhl mokazaHsl B TaOII. 2.
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Tabiuma 2
Homep coeaunenns
CT Fabl ICs, (Mxm)
(maTeHTHBII IpUMep)
229
<1
(“6)
49
<1
®
152
<1
@n
150
<1
@5
32
<1
Q)
155
<1
28
40
<5
M
151
<5
(26)
260
<5
9
109
<5
amn
214
<5
45
60
<5
®
275 <5
(57)

B otHomennn ykazanms CoennHenHbix IlITaToB AMEpuKH ycTaHOBIICHO cienyloiee: "OTo n3o0peTeHue
OBIJIO CIeNaHo MPH TocynapcTBeHHOH noanepxkke B pamkax FAIN: IDSEP 160030, npucyxaearnoro HHS/ASPR.
[IpaBUTENBECTBO UMEET ONPE/ICIICHHbIE MTpaBa Ha m300peTeHue" .

DOOPMYVYIJIA N30BPETEHUA

1. CoennHeHue, KOTOPOE BHIOMPAIOT M3 TPYMIIBI COSTMHEHHUH, TPEACTaBICHHBIX 001ei hopmyoii
0

A Q
1\’? / | \ 1~Q2
Py =
2 N IT o)
3
R I
rae A IpeicTaBiIseT rPyIILy, BRIOPAHHYIO U3 TPYIIT Ay U Aj,, IMCIOLINX CICAYIOIIUE CTPYKTYPHIL:
R’ S
\_4,
2
R A]] nu
R1
R q |
3
CFs Ap,
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r/ie JIUHUS, COCIUHEHHAas! ¢ HK30LMKINYECKON METHIEHOBOM Ipynmol, MpecTaBisieT OJWHAPHYIO KOBa-
JICHTHYIO CBsI3b, 00pa30BaHHYIO C aTOMOM a30Ta Gopmysl [;

A, TIpeCTaBISAET METHIIBHYIO TPYIITY HIIN

A; 1 A; BMECTE C aTOMOM a30Ta, C KOTOPBIM OHM CBSI3aHBI, 00Pa3yIoOT CIASAYIONTYIO TPyITy As:

H N/

X,

R As;

I SK30MUKIMYeCcKas JTHHNSA, COSTUHCHHAS C aTOMOM a30Ta OMIIMKIIA, MPEICTABISIET KOBAJCHTHYIO CBS3b
MEXTy a30TOM M KapOOHHMIILHOM TPYIITION € JIEBOK CTOPOHBI opMyIs I; 1

riae B Bapuanre (iii)

Q, npencrasnser CH, wiu NH;

Q, npexacrasiser CR4R5-CR6R7, rre CR'R’ rpymmna cBsizbiBaeTcs ¢ Qi; win

Q;-Q, mpencrasmser -N=CR’-CHR’- mnu ero tayromep -NH-CR” CR’-;

Q; npeacrasisier O uiu S;

R' npencrasnser rpymmy, Beibpannyro u3 H, -NH,;

R? MPENICTABISCT TPy, BeIOpaHHyto u3 H, -O-Arl, -O-Hetl, -NRL)RIO, -O-Alkl, rae Ar' MIpEeACTaBIsAET
(heHMITBHYIO TPYIIY, KOTOpast He00A3aTeNbHO 3aMelleHa OTHOW FITM HECKOJIbKUMHU TPYIIaMH, BHIOPAHHBIMH 3
-CN, -O-C,_4-anmkuna, —O—(CH2)1_4—NR9R10, WM r1e GeHWIbHAS TPYIa MOXKET HECTH JIBE 3aMEIAfoIINe TPYIIIHI
Ha COCETHMX aToMax KOJIbI[a TaK, 9YTO 3TH COCETHIE 3aMEIIAIONIHe TPYIITEI MOTYT OBITh CBSI3aHBI BMECTE ¢ 00pa-
30BaHUEM S5-UIEHHOTO T'€TEPOIMKIIA, IMEIOMIEro OIWH WM [[Ba T€TepoaToMa, HHANBHUIYAIEHO BRIOPAHHBIX W3 N
1 O, rae Het' mpencraBisier apoMaTHIeCKHil TETEPOLUKII ¢ 5 WIH 6 aTOMAMH KOJbIIA, BKIIOYAIOMIMH 1 wim 2
rerepoaToMa, HHIMBUIYaIbHO BEIOpaHHBIX U3 N, S 1 O, WiIK He apoMaTHICCKUNA YaCTUYHO WM MTOTHOCTHIO Ha-
CHINIEHHBIH TETEPOLMKII C 6 aTOMAMHU KOJIbIA, BKIIOUAOmUMH | retepoatoM, BeOpanmsii u3 N u O, rae Het'
rpymmna HeoOsA3aTeNbHO 3aMEIICHA OJHOW WM HECKOJNBKMMHU TPYIIAMH, WHIWNBHIYadbHO BBIODAHHBIMH W3
-C.4-ankuna, -O-C_4-anmkmna, -CN, -(CH;),.4-OH; rue R’ BeIOUpatotT u3 H u -C_4-anmkuna; rue R" BEIOUPAIOT U3
H, -C4-anxuna u -C(=0)-CH;; rae Alk' npescrapiser anKuipHy0 IPYIITy, HMEIONLYIO OT 1 10 6 aTOMOB yriTe-
PO/, KOTOpasi ABMSETCS JTHHEIMHOMN, PA3BETBICHHOMN MM IMKITHYECKOH, MM nX kom6uHammio, rae Alk' rpymma
HeoO0s3aTeNTbHO 3aMellieHa OTHOW WITH HECKOJIBKUMU TPYIIIIaMHu, BeIOpanHbeiMu u3 -OH, -O-ankwna;

R’ npencrasimsier rpymmy, Beibpannyio u3 H, -PO;R*,, -CH,-OPO;R*, i -CH,-O-C(=0)-R*";

R* npecTaBisier aToM BOIOPOIA HITH KATHOH, TIOXXOAMIMI U 00pa3oBaHmst (hapMaleBTHICCKH MPHEM-
nemoit comn umn -CH,-0-C(=0)-R*®, mmi -CHMe-O-C(=0)-R*®, mu -CMe,-0-C(=0)-R*", wmi -CH,-O-C(=0)-
O-R*, wmi -CHMe-0O-C(=0)-0-R™, miu -CMe,-O-C(=0)-0-R*";

R MIPEACTaBISAET AKWIBLHYIO TPYIITY, UMEIoNIyto oT 1 mo 11 atoMoB yriieposa, KOTopas sIBISIeTCS TUHEH-
HOW, pa3BETBJICHHOW WM IUKIHMICCKOMN, HITH HX KOMOMHALIUIO, TJC R*® rpyIia HeoOs3aTeIbHO 3aMEeICHa OTHOM
WA HECKOJIBKMMU TPYIaMu, He3aBrucuMo BeIOpaHHbIMU U3 -OH u -O-C_¢-ankuna;

R* TpeJCTaBIseT Tpymmy, BeioOpannyto u3 H, Cy_4-ankuna, CN u C;_4-ankwmieH-F;

R’ npeJcTaBIsieT rpyniy, BeiOpanuayto u3 H, Ci4-ankxuna, Ci4-ankwmneH-OH, C1_4-aJ'IKI/IJ'IeH-OR3, -OH,
-OPO;R*,; i

R* u R’ BMecTe 06pasyioT IUKIHYECKYIO TPYIITY, HMEIOIIYIO OT 4 10 6 WICHOB KONbIA, 0OPa3OBaHHYIO
METHJICHOBBIMH IPYIIIAMHA U, HEO0sI3aTeIFHO, aTOMOM KHCIIOPOJa;

R® MpeCTaBsgeT rpymnmy, Beiopannyro u3 -OH, C,_4-anmkuna, —OPO3R332;

R’ mpeacTaBiseT rpymy, BbeIOpanHyio u3 H, Cis-ankwmia, C,4-amkmneH-OH, C1_4-aHKI/IHeH-OR3,
C,4-anxunen-F, -CN; nin

R® u R’ BMecTe 06pasyioT MUKIMYECKYIO TPYIITY, HMEIOMIYIO OT 4 10 6 WICHOB KOJbIA, 0OPa30BaHHYO
METHJICHOBBIMHU TPYyNIIaMH ¥, HEOOS3aTeIbHO, aTOMOM KHCJIOPOJa; TAe HUKIMYECKas TpyIa MOXKET HeoOs3a-
TEJNIEHO HECTH 3aMECTHUTEINb, BBIOpaHHbIi u3 -OH, -O-C;_4-ankuna;

R® npencrasnser rpymmy, Beibpannyto u3 -O-Ar” u -O-Het?;

rae Ar’ npencTaBiser GeHWIBHYIO TPYIITY, KOTOPas HeoOA3aTeTbHO 3aMeIIeHa OHOM MM HECKOIBKHMH
rpynmnamu, BeIOpanHbIME U3 -CN, -O-C;_4-ankuia, win rae (eHWwIbHAs TPYIIa MOKET HECTH JIBE 3aMEIIAONTIe
TPYIIIBEI HA COCEIHUX aTOMaX KOJbIIA TaK, YTO STH COCCIHHUE 3aMEUIAOIINE TPYIIIBI MOTYT OBITh CBSA3aHBI BMC-
cTe ¢ 00pa3oBaHMEM S5-4JIEHHOTO TeTepPOLMKIIa, MMEIOMIETO OJWH WM JBa T€TepOaTOMa, WHAWBHIYATHHO BBI-
Opannbix U3 N, S u O, rae yka3aHHBIH TETEPOIUKI MOXKET HeoO0sA3aTeIhbHO HECTH OIWH WJIM JIBA 3aMECTHTEII,
BBEIOpaHHBIX M3 OKCO, TajoreHa, -O-C;_4-ankuna, C4-ankwia u CN; u

rae Het? MIPEACTaBISACT aPOMATHICCKUI TETEPOIMKII C 5 WM 6 aTOMaMH KOJIbIIA, BKIIOYAOIMMHA | win 2
reTepoaToMa, WHIANBUAYATbHO BHIOpaHHBIX M3 N, S 1 O, KOTOpbhle HEOOA3aTENbHO 3aMEIIeHbl OJTHOW WM He-
CKOJIBKUMU TPYIIIIaMHt, HHIUBHIyaJIbHO BEIOpaHHBIME 13 -O-C;_4-ankmia, -CN, F, C_4-ankuna,

U ero (hapManeBTHYCCKH MPUEMIICMBIC COJTH; WJIH
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B BapuaHTe (1v)

Q1 npeacrasisier CH, nmu NH;

Q. npexcrasmsier CR'R’-CRR’, rre CR*R rpymma casspiBaerest ¢ Qi

i Q,-Q, npexncrasmsier -N=CR’-CHR’- wmm ero tayromep -NH-CR’ CR’-;

Q3 mpeacrasisier O wiu S;

R MpeCTaBIsgeT rpymmy, BeiopanHyto u3 H, -NH,;

R? mpexncraisier rpymy, Beiopannyio us H, -O-Ar', -O-Het', -NR’R'’, -O-Alk', rne Ar' mpencrasmser
(heHNITBHYIO TPYIITY, KOTOpas Heo0sA3aTeIbHO 3aMeIeHa OJTHOW WIIM HECKOJILKUMH TPYIIaMH, BEIOpAaHHBIMU H3
-CN, -O-C, 4-amkuna, —O—(CH2)1_4—NR9R10, WK T1ie PCHUIbHAS TPYIINA MOXKET HECTH JIBE 3aMEINAIOIINE TPYIIITBI
Ha COCETHUX aToMax KOJIbI[a TaK, YTO 3TH COCCTHHIE 3aMEIIAONIIe TPYIITBI MOTYT OBITh CBSI3aHBI BMECTE ¢ 00pa-
30BaHUEM S5-WICHHOTO I'eTEPOIMKIIA, HIMEIOMIETo OJHMH WM JIBA TeTepoaToMa, WHANBUIYATEHO BRIOPAHHBIX U3 N
u O, rne Het' MIPEACTaBISET apOMATUYECKUI TETEPOLMKI ¢ 5 Wik 6 aTOMaMU KOJIblLia, BKIIOYaomuMu 1 wiu 2
rerepoaToMa, HHIUBUIYalTbHO BEIOpaHHBIX U3 N, S 1 O, WK He apoMaTHICCKUIA YaCTUIHO WM MOTHOCTHIO Ha-
CHINIEHHBIH TeTEPOLMKI C 6 aTOMAMHU KOJIbIA, BKIIOUAOmUMU | retepoatoM, BeOpanmsii u3 N u O, rae Het'
rpynmna HeoOs3aTebHO 3aMelleHa OJHOW WJIM HECKOJBKUMHU TPYIaMH, WHANBUAYAIbHO BBIOPAHHBIMH U3
-C,_4-amxuna, -O-C,_4-ankuina, -CN, -(CH;)y.4-OH; roe R’ BeIOHMparoT u3 H u -C| 4-ankwia; rae R BBEIOMPAIOT U3
H, -C,4-ankuna u -C(=0)-CHs; rae Alk' mpencrapmsier ankmibHY0 TPYIIITY, HMEIOIIYIO OT | 10 6 aTOMOB yriie-
pona, KoTopast sSBISETCS TUHEHHOHN, pa3BeTBICHHOW WM ITUKINYECKOH, HITM UX KOMOWHAITUIO, TJIe Alk' rpymnma
HeoO0s3aTeTbHO 3aMellieHa OTHOW WM HeCKOJIBKUMU TpyIiaMu, BeiopanasiMu u3 -OH, -O-C,_4-ankuna;

R® npencrasimsier rpymmy, Beibpannyio u3 H, -PO;R*,, -CH,-OPO;R*, i -CH,-O-C(=0)-R*";

R* mpezcTaBisier aToM BOIOPOAA WIH KATHOH, TIOAXOIANIMN [t 06pa30BaHus (papMaleBTHIECKH [PHEM-
nemoii commn win -CH,-O-C(=0)-R*® mmn -CHMe-0-C(=0)-R*® wn -CMe,-0-C(=0)-R* umn -CH,-0-C(=0)-0-
R*® wm -CHMe-0-C(=0)-0-R™ i -CMe,-O-C(=0)-0-R™;

R*® MPECTABISICT ANKIWIBHYIO TPYIITY, UMEIOIIYIo OT 1 10 11 aToMOB yriiepoja, KoTopas SBISCTCS JTHHEH-
HOW, pa3BETBICHHOW WJIH IUKIHMICCKOMN, HITH HX KOMOMHALIUIO, TJC R*® rpyIIa HeoOs3aTeIbHO 3aMEeICHa OTHOM
WM HECKOJIBKUMU TPYIIIIaMu, He3aBucuMo BeiOpanHbME U3 -OH u -O-C_s-ankuia;

R* MpencTaBiseT rpymnmy, Beiopannyro u3 H, C,4-ankwmia, CN u C,_s-ankunes-F;

R’ nmpencraBiseT rpynmy, BeiOpannyio w3 H, C;j-amkmna, Ci4-amkuneH-OH, C1_4-aHKI/IHeH-OR3, -OH,
-OPO;R*,; wu

R* 1 R® BMecTe 06pasyioT HUKIMUECKYIO TPYIITY, HMEIOMIYIO OT 4 10 6 WICHOB KOJbIA, 0GPa30BaHHYO
METWJICHOBBIMH TPYIITIaMH ¥, He00s3aTeTbHO, aTOMOM KHCJIOPOJIa;

R® npeJCcTaBIsIeT Tpymmy, BeioOpannyto u3 H, -OH, C,_4-ankwuna, —OP03R3a2;

R’ OpeJCTaBIsieT rpymmy, BeiOpaHHYyr0 u3 Cjs-ankmna, Ci4-ankuneH-OH, C1_4-aJ'IKI/IJ'IeH-OR3,
C.4-ankmiieH-F, -CN; wim

R® u R’ BMecTe 06pasyioOT IUKIHUECKYIO TPYIITY, HMEIOMIYIO OT 4 10 6 WICHOB KONbIA, 0OPa3OBAHHYIO
METHJICHOBBIMHU TPYIIAMHU ¥, HEOOS3aTEIbHO, aTOMOM KHCJIOPOJa; T/Ie HUKIMYECKas TPYIa MOXKET HeoOs3a-
TEJNILHO HECTH 3aMECTHUTEINb, BBIOpaHHbIi u3 -OH, -O-C;_4-ankuna;

R® npencrasmsier rpymmy, Beibpannyio u3s -O-Ar” u -O-Het;

rae Ar’ npencTaBiusier GeHIIBHYIO TPYIILY, KOTOPas HEOOA3aTeIBHO 3aMEIICHA OIHOM MM HECKOIBKHMH
rpynmnamu, BeiopanasiMu u3 -CN, -O-C_4-ankwia, win Te GeHmIbHas TPyIa MOXKeT HECTH JIBE 3aMeIIaroIIne
TPYIIBI HA COCEHUX aToMaxX KOJIbIA TaK, YTO ATH COCETHHUE 3aMENIAIONINe TPYIIIBI MOTYT OBITh CBSI3aHBI BME-
CTe ¢ 00pa30BaHHMEM S5-WJIEHHOTO TeTEPOIMKIIA, MMEIOIIEr0 OJUH WM JBa TeTepoaToMa, WHIUBUAYATbHO BBI-
Opannbix u3 N, S u O, Tie YKa3aHHBIH TETEPOIMKI MOXKET HEOOS3aTeIbHO HECTH OJWH U JIBA 3aMCCTUTEIIS,
BBIOPAHHBIX M3 OKCO, TanoreHa, -O-Cy_4-ankuna, C4-anmkuia u CN; u

rae Her’ MpeCTaBIsIeT apOMaTHUECKHI TeTepOLUKII ¢ 5 Wik 6 aTOMaMH KOJIbla, BKIIOYalomuMH 1 min 2
rerepoaToMa, WHIUBUIYaTbHO BEIOpaHHBIX U3 N, S u O, KOTOpbIE HEOOs3aTEIBHO 3aMEIICHBI OJHOW WIIH He-
CKOJIbKAMU TPYIIIaMU, HHIUBUIYaabHO BEIOpaHHBIME 13 -O-C | 4-anmkuia, -CN, F, C; 4-ankuna, u ero ¢apmares-
TUYECKHU TPUEMIICMBIC COJIH,

TepMUH "anKuia" OTHOCUTCS K HACBHIIIEHHOMY MPSAMOMY WIJIM Pa3BETBICHHOMY YTIEBOIOPOAY W3 1-8 arto-
MOB YTJIepOJIa;

"KaTHOH, TIOJIXOSIIHHA Il 00pa30BaHus GapMareBTHISCKH MPUEMIIEMO coln" TpeacTaBisieT coboii Na,
K, Mg, Ca wim npoTOHUPOBaHHYIO ()OPMY OPTaHHMYECKOTO OCHOBaHUS dTaHOJAMHHA, METIIyMHUHA, TPOMETAMHHA
(2-amuHO-2-(THAPOKCUMETHI)TIpOTan-1,3-11ona) wim neanona (2-(IUMETHIIaMUHO )3TaHOTIa).

2. CoeguHenwue 10 1.1, Tie TepMuH "amkui" OTHOCUTCS K HACHIIIEHHOMY TPSMOMY WJIH Pa3BETBICHHOMY
yIIeBOAOpOAY U3 1-6 aTOMOB yTiiepoa.

3. Coenmnenwue 1o 1.1, BapuanT (iii) wima (iv),

rae R MpeCTaBIsICT TPyIIy, BeIOpanHyto u3 C_4-ankmia, CN u Cy4-ankuieH-F; u

R’ npeJcTaBIsIeT rpyniy, BeiOpannyto u3 H, Ci4-amxuna, Ci4-ankuneH-OH, C1_4-aJ'IKI/IJ'IeH-OR3, -OH,
-OP03R3a2;

U OCTaBIMecs BapruaOeIbHbIE TPYIIEI TAKHE, KaK ONpezeseHs! B 11.1, BapuanT (iii) nin (iv).

4. Coemunenwe 1o 1.1, BapuanT (iii) wi (iv),

e R MIpeacTaBsaeT rpymmy, Beiopannyo u3 H, C4-ankmra, CN u C,_4-ankunes-F; u
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R’ MPENCTaBIseT Tpymmy, BbiOpaHHyr u3 Cp4-amkmna, Cp4-amkwieH-OH, C1_4-aJ'IKI/IJ'I€H—OR3, -OH,
3a ,
-OPO3;R™,;
1 OCTaBIITHECs BapuaOeTbHbBIE TPYIIIHI TaKKe, KaK ONpeneseHsl B 1. 1, BapuaHT (iii) uim (iv).
5. Coegunenwe 1o mit. 1, 2 v 3, 4, rae coeAMHCHNE BEIOUPAIOT U3 TPYIITBI COSTUHEHHH, TPEICTaBICHHBIX
obmeit popmymnoii I1

Q
v I AN ?\Qz
/
N N 0
F|{3

rae Rl, Rz, R3, Q1, Qz, Q3 UMEIOT Te e 3HAYCHHUSI, KOTOPBIE ONpEe/IeNIeHbI B il 1, 2 wiu 3 BbILIE; U

I/ie MATUYWICHHBIH TeTepOLUKII, coepKaiuii Q3, CBSI3aH ¢ METWICHAMUIHOW IPYIION B MOJIOKEHUU 2 U C
METWJIbHOM TPYIION B MOJOXKEHUH 3 WM CBS3aH ¢ METHJICHAMUIHOMN TPYIION B MOJOXKEHUHU 3 U C METUILHON
TPYNIO B MOJOXEHUN 2.

6. CoequHeHHE MO 1.5, TIIe COeNMHEHUE BBIOMPAIOT W3 TPYMIBI COCMUHEHUH, MPEACTaBICHHBIX OOIIeH

dhopmymoii M1
HsC Q
1 01
R ~= [?[ / , \ \Qg
\ CH
Q3 3 N/ o
R?

N

I3
R

1T

rae Rl, Rz, R3, Q1, Qz, Q3 UMEIOT Te ke 3HAYCHHSI, KOTOPBIE ONpEeIeNICHbI B il 1, 2 wiu 3 BbIIIE.

7. CoennHenue mo 1.6, TZie COEAMHEHHE BHIOMPAIOT W3 TPYMIILI COCAMHEHWH, NMPEACTAaBICHHBIX OOMIEeH
dhopmyoii VI

(0] H R“ 5
N R
= = R7
CH, P R®
N N
13 o

VI

rae R, R% RY, R, R%, R® u R” umeror Te ke 3HaueHHMs1, KOTOpBIE OMpe/IecHbl B BapuanTe (iii) mmn (iv) mo
m. 1, 2 wiau 3 BeIIIE,

riae B BapuanTe (iii) IpeanoYTUTEIEHO

R' npencrasiser H, NH,;

R? npencrasiseT H;

R’ MpeJICTaBISIeT TPYIITY, BRIOpaHHyo U3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBisier aToM BOIOPOAA WIH KATHOH, TIOAXOIANIMN /Ui 06pa30BaHus (papMaleBTHIECKH [IPHEM-
JIEMOM COJIH WM —CH2—O—C(:O)—R3b, WIH -CHMe—O—C(:O)—R3b, WIH -CMez-O-C(:O)-R3b, win -CH,-0-C(=0)-
O-R*, wmi -CHMe-O-C(=0)-0-R™, mii -CMe,-O-C(=0)-0-R*®;

R MIPEACTaBISACT AKWIBLHYIO TPYIITY, UMEIoNIyto oT 1 1o 11 atoMoB yriieposa, KOTopas SIBISIeTCS TUHEH-
HOW, pa3BEeTBICHHON WIIN ITUKIMYECKOH, TN WX KOMOWHAITHIO, T1Ie R rpymnma HeoOs3aTeabHO 3aMeleHa OTHOM
WM HECKOJIBKUMU TPYIIIIaMu, He3aBucuMo BeiOpanHbiME U3 -OH u -O-C_s-ankuia;

R* npencrasiseT H, Cy_4-ankwmt u

R’ npencrasiseT H, Cy_4-ankw, C1_4—am<1/meH—OR3 ;

R® npencrasiseT C,4-ankui, OH, -OPO3R332 u

R’ npeacrasusier H, Cy_4-ankun, C, 4-ankunen-OH, C1_4—aJ'IKI/IJ'I€H-OR3, rre R’ TaKoH, KaK onpezesieH BbI-
me, Cy_4-ankuneH-F; u

rie B BapuaHte (iv) MpearmovTUTEIFHO

R npencrasiser H, NH,;

R? npenacrasiseT H;

R’ npencrasimsier rpymmy, Beibpannyio u3 H, -PO;R*,, -CH,-OPO;R*, i -CH,-O-C(=0)-R*";

R** mpezcTaBisier aTOM BOZOPOZA WIH KATHOH, TTOAXOISIIMIH [Uisi 00pa30BaHus (papMAaleBTHUECKH [IPHEM-
nemoit commn mmn -CH,-0-C(=0)-R*®, nmi -CHMe-O-C(=0)-R*®, mnu -CMe,-0-C(=0)-R*", nmi -CH,-O-C(=0)-
O-R*, wmn -CHMe-0O-C(=0)-0-R™, miu -CMe,-O-C(=0)-0-R*";

R MIPEACTaBISAET AKWIBLHYIO TPYIITY, UMEroNIyto oT 1 mo 11 atoMoB yriiepoa, KOTopas sIBISIeTCS JTUHEH-
HOW, pa3BETBJICHHOW WM IUKIMICCKOMN, FITH HX KOMOMHAIIUIO, TJC R*® IpyIIa HeoOs3aTeIbHO 3aMEeICHa OTHOM
WA HECKOJIEKMMU TPYIaMu, He3aBrucuMo BeIOpaHHbIMU U3 -OH u -O-C_¢-ankuna;

R* npencrasisieT H, Cy_4-ankun u

R’ npencrasiser H, Cy_4-ankui, C 1_4—aJ'IKI/IJ'IeH—OR3;

142 -



046887

R® npencrasiser H, C,_4-ankui, OH, —OPO3R332 u

R’ npeacrasisieT C4-ankui, C;4-ankunen-OH, C1_4—aJ'IKI/IJI€H—OR3, rze R TaKoW, Kak OIpe/esieH BBILIE,
C,_4-ankuneH-F.

8. CoenuHenue 1Mo 1.6, TIe COCNMHEHUE BBIOMPAIOT W3 TPYMIBI COCMUHEHUH, MPEACTaBICHHBIX OOIIeH
dhopmymoit VII

Vil

rae R', R?, R?, R® u R” umeror Te %e 3HaueHus, KOTOpbIe ONpe/eneHs! B Bapuante (iii) wm (iv) mo mm.1, 2
WK 3 BBIIIE,

riae B BapuanTe (iii) IpeanoYTUTEHEHO

R! npeactasisier H, NHj;

R’ npeacTasisieT H;

R® npencrasimsier rpymmy, Beibpannyio u3 H, -PO;R*,, -CH,-OPO;R*, i -CH,-O-C(=0)-R*";

R* mpezcTaBisier aTOM BOZOPOZA WIH KATHOH, TTOAXOISIIMI [Uisi 00pa30BaHust (papMALeBTHUCCKH IPHEM-
JIEMOM COJIH WM —CH2—O—C(:O)—R3b, WIH -CHMe—O—C(:O)—R3b, WIH -CMez-O-C(:O)-R3b, win -CH,-0-C(=0)-
O-R*, wmn -CHMe-0-C(=0)-0-R*, umi -CMe,-O-C(=0)-0-R™*;

R MPECTABISICT ANKIIBHYIO TPYIITY, UMEIOIIYIo OT 1 10 11 aToMOB yriiepoja, KoTopas SBISCTCS JTHHEH-
HOW, pa3BETBJICHHOW WJIH UKIHMICCKOMN, FITH HX KOMOMHAIIUIO, TJC R rpyIIa HeoOs3aTeIbHO 3aMEeICHa OTHOM
WA HECKOJIBKMMU TpYIaMu, He3aBrucuMo BeIOpaHHbIMU U3 -OH u -O-C_¢-ankuna;

R* npencrasiseT H, Cy_4-ankun u

R’ npencrasnseT H, Cy_4-ankmw, C1_4—am<1/meH—OR3 ;

R® npencrasmsier C,4-ankun, OH, -OPO;R™, u

R’ npencrasnsieT H, Cy_4-ankun, C;_4-ankunen-OH, C1_4—aHKI/IHeH-OR3, e R? TaKoH, KaK OMpesesieH BbI-
e, C,_4-ankuieH-F;

U T1e B BapuanTe (iv) mpeanouTUTEIbHO

R' npencrasiser H, NH,;

R? npenacrasiseT H;

R’ MpeJICTaBISICT TPYIITY, BRIOpaHHyo U3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBisier aToM BOAOPOAA WIH KATHOH, TOAXOIANIMN [t 06pa30BaHus (papMaleBTHIECKH [IPHEM-
JIEMOM COJIH WM —CH2—O—C(:O)—R3b, WIH -CHMe—O—C(:O)—R3b, WIH -CMez-O-C(:O)-R3b, win -CH,-0-C(=0)-
O-R*, wmn -CHMe-0-C(=0)-0-R*, uimi -CMe,-0-C(=0)-0-R™*;

R MIPEACTaBISAET AKWIBLHYIO TPYIITY, UMEIoNIyto oT 1 1o 11 atoMoB yriieposa, KOTopas sIBISIeTCS JTUHEH-
HOW, pa3BEeTBICHHON MJIH ITUKIMYECKOH, MIIH UX KOMOWHAITHIO, T1Ie R rpymnmna Heo0s3aTeabHO 3aMeleHa OTHOM
WM HECKOJIBKUMU TPYIIIIaMu, He3aBucuMo BeIOpanHbiME U3 -OH u -O-C_s-ankuia;

R* npencrasiseT H, Ci_4-ankwmt u

R’ npencrasiseT H, Cy_4-ankw, C1_4—am<1/meH—OR3 ;

R® npencrasmsier H, C;_4-ankmn, OH, -OPO;R™, n

R’ npeacrasisieT C4-ankui, C;4-ankunen-OH, C1_4—aJ'IKI/IJI€H—OR3, rze R TaKoW, Kak OIpe/esieH BBILIE,
C.4-ankunen-F.

9. CoennHenue mo m.5, T COEAMHEHHE BHIOMPAIOT W3 TPYHIILI COCAMHEHWH, NMPEICTAaBICHHBIX OOMIEeH
¢dopmymnoii VIII

1
R

T T

Q HsC

5 °CH

3 F|{3
VIII

rae Rl, Rz, R’ , Q1, Q,, Q; UMEIOT Te ke 3HaUSHUS, KOTOPhIe OTpeaeseHbl B 1. 1, 2 wim 3 BhIIIe.
10. CoenuHenue 1o 1.9, TIe coeAMHEHNE BHIOUPAIOT W3 TPYIIBI COSAMHEHUH, MPEICTABICHHBIX 00IIeH
dhopmymoit XI
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R
O H R45
N R
‘T 7T
2
R o C:SC N/ R

XI

rae Rl, Rz, R3, R4, RS, R® u R” mmetor e xe 3HaYEHUs], KOTOPbIE onpeaeneHsbl B .1, 2 wiu 3 Bhie,

rze B BapuanTe (iil) IpeAno4TUTEIbHO

R! npencrasiseT H;

R’ npejcrasisier rpymiy, Beibpannyio u3 H, -O-Ar', -O-Het', -NH,, rae Ar' npezcrapiser (eHUIbHYIO
Tpymmy, KOTopas HeoO0s3aTelbHO 3aMelleHa OJHON WM HECKOJBKHUMH TpynmnamH, BbIOpaHHBIMH H3 -CN,
-O-C,s-anxuna, unu rae GeHWwIbHAS TPYIa MOXKET HECTH JIBE 3aMEIalol[ue TPYIIbBI Ha COCEAHMX aTOMax
KOJIBIIA TaK, YTO OTH COCEAHHE 3aMEIIAOIINe TPYIITEI MOTYT OBITH CBS3aHBI BMECTE C 00pa30BaHHEM S-UICHHOTO
FeTepOLMKIIA, HMEIOMIEro OMH HIIH Ba IeTepOaToMa, HHIMBHAyatbHO BhOpanHbiX 3 N u O, rae Het' mpen-
CTaBJSIET APOMATHYECKUN TETEPOIMKII ¢ 5 Wik 6 aTOMaMH KOJIbI[a, BKIIOYAIOMIMMY 1 Wik 2 reTepoaToMa, WHIH-
BUAyaNbHO BBIOpaHHBIX M3 N, S u O, WiIu HE apOMaTHYECKHUI YACTUYHO WIIH MOJIHOCTHIO HACBHIIICHHBIA TETEPO-
MK ¢ 6 aTOMAaMH KOJbIIa, BKIIOYaomuME | retepoatoM, BeiOpanHsiii u3 N, S u O, rae Het' rpynma veo6s3a-
TENBHO MOXET OBITh 3aMCIllcHa OJHON WM HECKOJIbKUMH TPYIIIaMU, WHIUBUAYalTbHO BEIOPAaHHBIMH U3
-Cy4-anxuna, -O-C,_4-ankuna, -CN;

R’ MpeJICTaBISICT TPYIINY, BRIOpaHHyto U3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBisier aToM BOIOPOAA WIH KATHOH, TIOAXOIANIMIN [t 06pa30BaHus (papMaleBTHIECKH [IPHEM-
nemoit comn mmn -CH,-0-C(=0)-R*®, mmi -CHMe-O-C(=0)-R*®, mnu -CMe,-0-C(=0)-R*", nmi -CH,-O-C(=0)-
O-R*, wmi -CHMe-O-C(=0)-0-R™, miu -CMe,-O-C(=0)-0-R*";

R MIPEACTaBISAET AKWIBLHYIO TPYIITY, UMEIoNIyto oT 1 1o 11 atoMoB yriiepoa, KOTopas sIBISIeTCS TUHEH-
HOW, pa3BETBICHHON WJIM ITUKINYECKON, I WX KOMOWHAIIHIO, T]Ie R*® rpyImmna HeoOs3aTeIbHO MOXKET OBITH 3a-
MeIIeHa OJTHOH WM HECKOJBLKUMHY TpyIaMu, He3aBUCUMO BbIOpaHHbIMU U3 -OH n -O-C,_¢-ankuna;

R* npencrasiseT H, Cy_4-ankmn u

R’ npencrasisetr H, Cy_4-ankui, C 1_4—aJ'IKI/IJIeH—OR3.

R® npencrasiseT Cy4-ankui, OH, -OPO3R332 u

R’ npeacrasusier H, Cy_4-ankun, C, 4-ankunen-OH, C1_4—aJ'IKI/IJ'I€H-OR3, rze R’ TaKoM, KaK ompezesieH BbI-
me, Cy4-ankumnex-F;

r7ie B BapuaHte (iv) MpearmovYTUTEIFHO

R npeacTasisieT H;

R? npexncrasisier Tpymmy, Beibpannyio u3 H, -O-Ar', -O-Het', -NH,, tae Ar' npexcrapmsier heHUIBHYIO
Tpymmy, KOTopas HeoO0sA3aTelbHO 3aMelleHa OJHON WM HECKOJBKHUMH TpynmnamH, BbIOpaHHBIMH H3 -CN,
-O-C,4-anxuna, unu rae GeHWIbHAS TPYIa MOXKET HECTH JIBE 3aMEIalolIue TPYIIbl Ha COCEAHMX aTOMax
KOJIBIIA TaK, YTO OTH COCEHME 3aMEIIAOIINe TPYIITEI MOTYT OBITH CBS3aHBI BMECTE C 00pa30BaHHEM S-UICHHOTO
FeTepOLMKIIA, HMEIOMIEro OMH MM BA IeTepOaToMa, HHIMBHAyatbHO BeOpanHbiX 3 N u O, rae Het' mpen-
CTaBIISACT APOMATHUYCCKUI TeTEPOLMKI C 5 MM 6 aTOMaMU KOJbI[a, BKIIOYAOIUME | MK 2 reTepoaToMa, HHIH-
BUAyaIbHO BBIOpaHHBIX M3 N, S u O, WU HE apOMAaTHYECKHUI YACTUYHO WIIH MOJIHOCTHIO HACBHIIICHHBIA TETEPO-
MK ¢ 6 aTOMAaMH KOJbIIa, BKIIOYaomuME | retepoatom, BeiOpannsii u3 N, S u O, rae Het' rpynma veo6s3a-
TENBHO MOXET OBITh 3aMEIllcHa OJHON WM HECKOJBKUMH TPYIIIaMU, WHIUBUAYalbHO BEIODAHHBIMH U3
-Cy4-anxuna, -O-C;_4-ankuna, -CN;

R’ MpeJCTaBISICT TPYIITY, BRIOpaHHyto U3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R*® mpezcTaBisier aTOM BOZOPOZA WIH KATHOH, TTOAXOISIIMIN Uil 00pa30BaHus (papMAaleBTHUCCKH [IPHEM-
nemoit commn umn -CH,-0-C(=0)-R*®, mmi -CHMe-O-C(=0)-R*®, i -CMe,-0-C(=0)-R*", nmi -CH,-O-C(=0)-
O-R*, wmi -CHMe-O-C(=0)-0-R™, mu -CMe,-O-C(=0)-0-R*";

R MIPEACTaBISAET AKWIBLHYIO TPYIITY, UMEIoNIyto oT 1 1o 11 atoMoB yriieposa, KOTopas SIBISIeTCS TUHEH-
HOW, pa3BEeTBICHHON HMJIH ITUKIMYECKOH, MIIH UX KOMOWHAITHIO, T1Ie R rpymnmna Heo0s3aTeabHO 3aMeleHa OTHOM
WM HECKOJIBKUMU TPYIIIIaMu, He3aBucuMo BeiOpanHbiME U3 -OH u -O-C/_g-ankuia;

R* npencrasisier H, Cy_4-ankun u

R’ npencrasiser H, Cy_4-ankui, C 1_4—aJ'IKI/IJIeH—OR3.

R® npencrasiser H, C,_4-ankui, OH, —OPO3R332 u

R’ npeacrasisieT C4-ankui, C;4-ankuinen-OH, C1_4—aJ'IKI/IJI€H—OR3, rze R TaKoW, Kak OIpe/esieH BBILIE,
C.4-anmkunen-F.

11. CoenuHenue 1o 1.9, TIe coeAMHEHNE BHIOUPAIOT W3 TPYIIBI COSAMHEHUH, MPEICTAaBICHHBIX O0IIeH
dhopmymoit XII
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R
4

0 R s

74 N Z ~ R’

6

R® . { Hat R

CH NT N

3 |3 O

X1

rae Rl, Rz, R’ s R® u R umetor Te ke 3HAYCHUsI, KOTOPBIC OTpEACIIeHBI B M. 1, 2 Wiu 3 BhIIIE,

rae B BapuaHTe (iii) IpeanoYTUTEIEHO

R npeacTasisieT H;

R? npencrasisier Tpymmy, Beibpannyo u3 H, -O-Ar', -O-Het', -NH,, tae Ar' npexcrapmsier heHUIbHYIO
TpymIry, KOTopas HeoOs3aTelIbHO 3aMelIeHAa OIHOM WM HECKOJIBKHIMH TPYNIaMmu, BBIOpaHHBIMH u3 -CN,
-O-C,4-anxwmna, win rae (QeHwIbHas Tpylna MOKET HECTH JIBE 3aMelIaloliye TPYIIBl Ha COCETHHX aToMax
KOJIBI[A TaK, YTO 3TU COCEITHUE 3aMEUIAFONIUC TPYIIIBI MOTYT OBITh CBSI3aHBI BMECTE ¢ 00pa30BaHUEM S-YIICHHOTO
reTepOIMKIIA, HMEIOMIEro OMH MM Ba IeTepOaToMa, HHIMBHAyatbHO BhOpanHbiX 3 N u O, rae Het' mpen-
CTaBIISCT APOMATHUYCCKUI TeTEPOLMKI C 5 MM 6 aTOMaMU KOJIbI[a, BKIIOYAOIUME | MK 2 reTepoaToMa, HHIH-
BUAyaIbHO BBIOpaHHBIX M3 N, S u O, WiIu HE apOMaTUYEeCKHUI YACTUYHO WIIH MOJIHOCTHIO HACBHIIICHHBIA TETEPO-
IMKIT ¢ 6 aTOMAaMH KOJbIIa, BKIIOUYaomuME | rerepoatoM, Beiopannsiii u3 N, S u O, rae Het' rpynma veo6s3a-
TENBHO 3aMEIICHa OMHOM WM HECKONBKUMH TPYIIIAMH, WHIWBUAYAILHO BBIOpaHHBIMH u3 -C;4-alKuia,
-0-C, 4-anxuna, -CN;

R’ npencrasimsier rpymmy, Beibpannyio u3 H, -PO;R*,, -CH,-OPO;R*, i -CH,-O-C(=0)-R*";

R* npeacTaBisier aToM BOIOPOIA MITH KATHOH, TIOXXO/SAMIMN U 00pa3oBaHmst (hapMaleBTHICCKH MPHEM-
nemoit comn mimn -CH,-0-C(=0)-R*®, mmi -CHMe-O-C(=0)-R*®, i -CMe,-0-C(=0)-R*®, wmn -CH,-O-C(=0)-
O-R*, wmi -CHMe-O-C(=0)-0-R™, miu -CMe,-O-C(=0)-0-R*";

R MIPECTaBISAET AKWIBLHYIO TPYIITY, UMEIoNIyto oT 1 mo 11 atoMoB yriieposa, KOTopas sIBISIeTCS TUHEH-
HO#, pa3BETBICHHON WIIH IIMKIMYCCKOMN, HIIM X KOMOMHAIMIO, Te R*® rpyrma Heobs3aTenpHO 3aMeleHa ool
WA HECKOJIBKMMU TPYIaMu, He3aBrucuMo BeIOpaHHbIMU U3 -OH u -O-C_¢-ankuna;

R* npencrasiseT H, Cy_4-ankun u

R’ npencrasiser H, Cy_4-ankui, C 1_4—aJ'IKI/IJ'IeH—OR3;

R® npencrasiseT Cy4-ankui, OH, -OPO3R332 u

R’ npencrasnsieT H, Cy_4-ankun, C;_4-ankunen-OH, C1_4—aHKI/IHeH-OR3, e R® TaKoH, KaK OmpesesieH BbI-
e, C,_4-ankuiieH-F;

rje B Bapuante (iv) mpenrnouTUTEITbHO

R npeacTasisieT H;

R? npencrasisier Tpymmny, Beibpannyio u3 H, -O-Ar', -O-Het', -NH,, tae Ar' npexcrapmsier heHUIbHYIO
TPYIITy, KOTOpasi MOXKET OBITh He0OsA3aTeIFHO 3aMEeIIeHa OTHOM MIIH HECKOJIBKUMHY TPYIIIaMHU, BEIOPaHHBIMHU U3
-CN, -O-C,_4-amkwnia, Wiy T1e (eHUIbHAS TPYIa MOKET HECTH JIBE 3aMEIIAIOIIHe TPYIIEI HA COCEIHUX aTOMaxX
KOJIbI[A TaK, YTO 3TU COCETHUE 3aMEUIAFOIIUC TPYIIIBI MOTYT OBITh CBSI3aHBI BMECTE ¢ 00pa30BaHUEM S-UJICHHOTO
reTepOIMKIIA, HMEIOMIEro OMH MM B IeTepoaToMa, HHIMBHAyatbHO BhOpanHbiX 3 N u O, rae Het' mpen-
CTaBIISCT APOMATHUYCCKUI TeTEPOLMKI C 5 MM 6 aTOMaMU KOJIbI[a, BKIFOYAOIUME | MK 2 TeTepoaToMa, HHIH-
BUAyaNbHO BBIOpaHHBIX M3 N, S u O, WM HE apOMAaTUYECKHUI YACTUYHO WIIH MOJIHOCTHIO HACBIIICHHBIA TETEPO-
IMKIT ¢ 6 aTOMAaMH KOJbIIa, BKIIOUYaomuME | retepoatom, BeiOpannsii u3 N, S u O, rae Het' rpynma veo6s3a-
TENBHO 3aMemIeHa OMHON WM HECKOJbKUMH TPYIIaMH, WHIWBHUAYAJIFHO BBIOpaHHBIMH H3 -C)4-aiKuia,
-0-C, 4-anxuna, -CN;

R’ npencrasimsier rpymmy, Beibpannyio u3 H, -PO;R*,, -CH,-OPO;R*, i -CH,-O-C(=0)-R*";

R* npecTaBisier aToM BOIOPOIA MITH KATHOH, TIOIXO/AMIMI U 00pa3oBaHmst (hapMaleBTHICCKH MPHEM-
nemoit comn umn -CH,-0-C(=0)-R*®, nmi -CHMe-O-C(=0)-R*®, mu -CMe,-0-C(=0)-R*", nmi -CH,-O-C(=0)-
O-R*, wm -CHMe-0-C(=0)-0-R*, umi -CMe,-0-C(=0)-0-R*;

R*® mpejicraBisier alKmIbHyO TPy, ©MEolTyio oT 1 10 11 aToMOB yriepo/a, KoTopast SBISEeTCS JTHHEH-
HO#, pa3BETBICHHON WIIH IMKIMYCCKOMN, HIIM X KOMOHHAImMIo, Tie R*® rpyIma Heobs3aTenbHO 3aMeleHa oqHol
WA HECKOJIBKMMU TPYIaMu, He3aBrucuMo BeIOpaHHbIMU U3 -OH u -O-C_¢-ankuna;

R* npencrasisieT H, Cy_4-ankun u

R’ npencrasiset H, Cy_4-ankui, C 1_4—aJ'IKI/IJIeH—OR3.

R® npencrasmsier H, C,_-ankmn, OH, -OPO;R™, n

R’ npencrasiseT C_4-amkui, C;4-ankuinen-OH, C1_4—am<1/meH—OR3 , TIe R’ TaKoOH, KaK OIpe/esicH BBIIIE,
C,_4-ankuneH-F.

12. CoenuHenue 1o 1.1, TIe coeAMHEHNE BHIOUPAIOT W3 TPYIIBI COSAMHEHUH, MPEICTaBICHHBIX O0IIeH
dbopmymnont XIIT
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R XIIT
rae R3, Rg, Q;, Q; UMEIOT Te Ke 3HAYCHHS, KOTOPBIE ONPE/IENICHBI B M. 1, 2 wiu 3 BEIIIIE.
13. Coenurenue 1o .12, rie coeMHeHNEe BEIOMPAIOT W3 TPYIIBI COSAMHEHNH, TIPEICTABICHHBIX 00MIeH

dhopmymnoit XV
O H R4 s
N R
H N ~ X R’
N/ Rs
s ©
R

R XV

rae R3, R4, R’, R6, R, R® umeror Te xe 3HAYCHUsI, KOTOPHIE OTpeACIIeHBI B M. 1, 2 uiu 3 BhIIIe,

riae B BapuanTe (iii) IpeanoYTUTEIHEHO

R’ MpeJICTaBIsICT TPYIINY, BRIOpaHHyo U3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBisier aToM BOIOPOAA WIH KATHOH, TOAXOIANIMN [t 06pa30BaHus (papMaleBTHIECKH [IPHEM-
JIEMOM COJIH WM —CH2—O—C(:O)—R3b, WIH -CHMe—O—C(:O)—R3b, WIH -CMez-O-C(:O)-R3b, win -CH,-0-C(=0)-
O-R*, wmn -CHMe-0-C(=0)-0-R*, umi -CMe,-0-C(=0)-0-R™*;

R MPEJCTaBISICT ANKIWIBHYIO TPYIITY, UMEIOIIYI0 OT 1 10 11 aToMOB yriiepoja, KoTopas SBISCTCS JTHHEH-
HOW, pa3BETBJICHHOW WM UKIHMICCKOMN, FITH HX KOMOMHALIUIO, TJC R rpyIIa HeoOs3aTeIbHO 3aMEeICHa OTHOM
WM HECKOJIBKUMU TPYIIIIaMu, He3aBucuMo BeiOpanHbiME U3 -OH u -O-C_g-ankuia;

R* npencrasiseT H, Cy_4-ankmn u

R’ npencrasisaeT H, Cy_4-ankw, C1_4—am<1/meH—OR3 ;

R® npencrasmsier C,4-ankun, OH, -OPO;R™, u

R’ npencrasnsieT H, Cy_4-ankun, C;_4-ankunen-OH, C1_4—aHKI/IHeH-OR3, e R® TaKoH, KaK OTpesesieH BbI-
ure, C, 4-ankuies-F; n

R® npencrasnser rpymmy, Beibpannyto u3 -O-Ar” u -O-Het?,

rae Ar’ npencTaBiser GeHWIBHYIO TPYIITY, KOTOPas HeoOA3aTeTbHO 3aMeIIeHa OHOM MM HECKOIBKHMH
rpynmnamu, BeIOpanHbIME U3 -CN, -O-C_4-ankuia, win rae eHWIbHAs TPYIIa MOKET HECTH JIBE 3aMEIIAONIIe
TPVl HA COCEIHUX aTOMaX KOJbIIA TaK, YTO ATH COCCIHHUE 3aMEUIAOININE TPYIIIBI MOTYT OBITh CBSA3aHBI BMC-
CTe ¢ 00pa30oBaHMEM S5-WICHHOTO TeTCPOLUKIA UMCIOIIETO OJWMH WJIM J[BA I'eTePOAaTOMA, WHAWBUIYAILHO BhI-
Opannbix U3 N, S u O, rae yka3aHHBIH TeTEPOIMKI MOKET HeoO0sM3aTeIhbHO HECTH OIWH WJIU JIBA 3aMECTHTEII,
BBIOpaHHBIX U3 OKCO, F, -O-C,_4-anmkuna, C; 4-anxuina, CN; u

rne Het? MIPEACTaBISAET aPOMATHICCKUI TETEPOIMKII C 5 WM 6 aTOMaMK KOJIbIA, BKIIOYAOIMMHA | win 2
reTepoaToMa, WHANBUAYATbHO BHIOpaHHBIX M3 N, S 1 O, KOTOphle HEOOA3aTENbHO 3aMEIIeHbl OJTHOW WM He-
CKOJIBKUMHU TPYIIIIaMHt, HHINBUIYaITbHO BeIOpaHHBIME U3 -O-C;_4-anmkuna, -CN, F, C,_4-anmkuna;

rje B Bapuante (iv) mpearnouTHTETbHO

R’ MpeJCTaBISICT TPYIITY, BRIOpaHHyo U3 H, -PO;R*,, -CH,-OPO;R™, u -CH;—O—C(:O)—R3'°;

R* mpezcTaBiser aToM BOIOPOAA WIH KATHOH, TIOAXOIANIMH [t 06pa30BaHus (papMaleBTHUIECKH [IPHEM-
JIEMOM COJIH WM —CH2—O—C(:O)—R3b, WIH -CHMe—O—C(:O)—R3b, WIH -CMez-O-C(:O)-R3b, win -CH,-0-C(=0)-
O-R*, wm -CHMe-0-C(=0)-0-R*, umi -CMe,-0-C(=0)-0-R*;

R MPECTaBIICT ANKIIBHYIO TPYIITY, UMEIOIIYIo OT 1 10 11 aToMOB yriiepoja, KoTopas SBISCTCS JTHHEH-
HOW, pa3BETBICHHOW VI IUKIHMICCKOMN, HITH HX KOMOMHAIIUIO, TJC R rpyIa HeoOs3aTeIbHO 3aMEeICHa OTHOM
WM HECKOJIBKUMU TPYIIIIaMu, He3aBucuMo BeiOpanHbiME U3 -OH u -O-C_s-ankuia;

R* npencrasiseT H, Cy_4-ankwmt u

R’ npencrasnseT H, Cy_4-ankw, C1_4—am<1/meH—OR3 ;

R® npencrasmsier H, C;_g4-ankmn, OH, -OPO;R™, n

R’ npencrasuseT C4-amkui, C;4-ankunen-OH, C1_4—am<1/meH—OR3 , TIe R’ TaKoH, Kak OIpe/escH BBIIIE,
C|4-ankuneH-F; u

R® npencrasnser rpymmy, Beibpannyto u3 -O-Ar” u -O-Het?,

rae Ar’ npencTaBser GeHWIBHYIO TPYIITY, KOTOpas HeoOA3aTeTbHO 3aMeIIeHa OHOM MM HECKOIBKHMH
rpynmnamu, BeIOpaHHbIME U3 -CN, -O-C;_4-ankuia, win rae (eHWwIbHAs TPYIIa MOKET HECTH JIBE 3aMEIIAONTIe
TPYIIIEI HA COCEIHUX aTOMaX KOJbIIA TaK, YTO STH COCCIHHUE 3aMEUIAIOININE TPYIIIBI MOTYT OBITh CBSA3aHBI BMC-
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CTe ¢ 00pa30oBaHMEM S5-WICHHOTO TEeTCPOLMKIA UMCIOIIETO OJWMH FJIM J[Ba I'eTePOATOMA, WHAWBUIYAIGHO BhI-
Opannbix u3 N, S u O, Tie yKa3aHHBINH TETEPOIMKI MOXKET HEOOs3aTeIbHO HECTH OJWH U JIBA 3aMCCTUTEIIS,
BBIOpaHHBIX U3 OKCO, F, -O-C,_4-anmkuna, C; s-anxuina, CN; u

rae Het? MIPECTaBISAET aPOMATHICCKUI TETEPOIMKII C 5 WM 6 aTOMaMH KOJIbIA, BKIIOYAOIIMMHA | win 2
reTepoaToMa, MHANBHIYaIbHO BEIOpaHHBEIX U3 N, S 11 O, KOTOpBIe MOTYT HEOOS3aTEILHO OBITh 3aMEIICHBI OTHOM
WM HECKOJIPKUMU TPYIIIIaMy, HHAUBHIYaJIbHO BEIOpaHHBIME U3 -O-C;_4-ankmia, -CN, F, C_4-ankuna.

14. Coenurenue 1o 1.12, rie coeMHeHNe BEIOMPAIOT W3 TPYIIBI COSAMHEHNHN, TIPEICTABICHHBIX 00MIeH

dhopmymoit XVI
0 4
R R5
H N = | AN R7
= R’
N N
0
'|a3

R XVI

rae R3, R4, R’, R6, R, R® umeror Te xe 3HAYCHUs, KOTOPHIE OTpeACIIeHBI B M. 1, 2 uiu 3 BhIIIe,

riae B BapuanTe (iii) IpeanoYTUTEIHEHO

R® npencrasimsier rpymmy, Beibpannyio u3 H, -PO;R*,, -CH,-OPO;R*, i -CH,-O-C(=0)-R*";

R* MIPEICTaBISET aTOM BOJIOPOIA WM KaTHOH, TIOIXOSAIINN 711 0Opa3oBaHusl (apMareBTHUECKH PUEM-
nemoit comn umn -CH,-0-C(=0)-R*®, wmi -CHMe-O-C(=0)-R*®, i -CMe,-0-C(=0)-R*, wmn -CH,-O-C(=0)-
O-R*, wmn -CHMe-0-C(=0)-0-R*, umi -CMe,-O-C(=0)-0-R*;

R MPECTABISICT ANKIWIBHYIO TPYIITY, UMEIOIIYIo OT 1 10 11 aToMOB yriiepoja, KoTopas SBISCTCS JTHHEH-
HOW, pa3BETBICHHOW WM MUKIHICCKOMN, FITH KX KOMOMHAIIUIO, TJC R rpyIa HeoOsI3aTeIbHO 3aMEeICHa OTHOM
WA HECKOJIBKMMU TPYInaMu, He3aBrucuMo BeIOpaHHbIMU U3 -OH u -O-C,_¢-ankuna;

R* npencrasiseT H, Cy_4-ankun u

R’ npencrasiser H, Cy_4-ankui, C 1_4—aJ'IKI/IJ'IeH—OR3;

R® npencrasmsier C,4-ankmn, OH, -OPO;R™, u

R’ npencrasnsieT H, Cy_4-ankun, C;_4-ankunen-OH, C1_4—aHKI/IHeH-OR3, e R® TaKoH, KaK OmpesesieH BbI-
ure, C,_4-ankuiieH-F;

R® npencrasmsier rpymmy, Beibpannyio u3s -O-Ar” u -O-Het?,

r1e Ar’ npefcTaBisieT (eHIIBHYO TPYIITy, KOTOpasi MOYKET ObITh HEOOS3ATEIHHO 3aMEIIEHA OTHOM HIIH HECKOIBKIMI
rpymmiamy, BeiopaHHbIME 13 -CN, -O-C 4-akuia, Wi re (eHITHAS TPYIa MOYKET HECTH JIBS 3aMEIIAFOIIIE TPYIIIIHI HA
COCCTHUX aTOMaXx KOJIbla TaK, YTO STH COCCIHHC 3aMEIIAFOIINE TPYIMIHI MOTYT ObITh CBSI3aHBI BMECTE C O0Opa3OBaHHEM S-
YJICHHOTO TETEePOIMKIIA, IMCFOIIICTO OJIMH W JIBa TeTepoaToMa, BEIOpaHHBIX 13 N, S 11 O, TJie yKa3aHHBII reTepOIKI MOKET
HeoOsI3aTeNTHO HECTH OJIMH WITH JIBA 3aMECTUTEITS, HHANBHIYATHLHO BRIOPaHHBIX U3 OKCO, F, -O-C; 4-ankuna, C, 4-amkuma, CN;

rae Het? MIpeACTaBIsET apOMAaTUUECKUI TeTePOLMKII C 5 WK 6 aToMaMH KOJIblLia, BKIIOYAomuMu 1 wiu 2
rerepoaToMa, HWHIUBUIYaTbHO BEIOpaHHBIX U3 N, S u O, KOTOpBIE HEOOs3aTEIBHO 3aMEIICHBI OJHOW WIIH He-
CKOJIBKUMHU TPYIIIIaMH, HHIUBHIYaITbHO BEIOpaHHBIME U3 -O-C;_4-anmkuna, -CN, F, C,_4-ankuna;

rae B (iv) IpeanouTUTENEHO

R’ npencrasimsier rpymmy, Beibpannyio u3 H, -PO;R*,, -CH,-OPO;R*, i -CH,-O-C(=0)-R*";

R* MIPEACTaBISET aTOM BOJOPOIA WM KaTHOH, TIOIXOASAIINAN 7151 0Opa3oBaHusl (apMareBTHUECKH TPUEM-
nemoit comn mmn -CH,-0-C(=0)-R*®, mi -CHMe-O-C(=0)-R*®, mu -CMe,-0-C(=0)-R*", wmi -CH,-O-C(=0)-
O-R*, wmi -CHMe-O-C(=0)-0-R™, mu -CMe,-O-C(=0)-0-R*";

R MPEJCTaBIICT ANKIIBHYIO TPYIITY, UMEIOIIYI0 OT 1 10 11 aToMOB yriiepoja, KoTopas SBISCTCS JTHHEH-
HOW, pa3BETBJICHHOW W IUKIHMICCKOMN, HITH HX KOMOMHALIUIO, TJC R rpyIIa HeoOs3aTeIbHO 3aMEeICHa OTHOM
WA HECKOJIBKMMU TpYInaMu, He3aBrucuMo BeIOpaHHbIMU U3 -OH u -O-C,_¢-ankuna;

R* npencrasiseT H, Cy_4-ankun u

R’ npencrasiset H, Cy_4-ankui, C 1_4—aJ'IKI/IJ'IeH—OR3;

R® npencrasiser H, C,_4-ankui, OH, —OPO3R332 u

R’ npencrasiseT C4-amkui, C;4-ankuinen-OH, C1_4—am<1/meH—OR3 , TIe R’ TaKoOM, KaK OIpe/esicH BBHIIIE,
C,_4-anxumnen-F;

R® npencrasmsier rpynmy, Beibpannyio u3s -O-Ar” u -O-Het?,

rae Ar® nmpencTaBiseT GeHUIBHYIO TPYIITy, KOTOpas HeoOs3aTeIbHO 3aMelleHa OJJHOW WM HECKOJIbKUMHU
rpynmnamu, BeiopanasiMu u3 -CN, -O-C_4-ankwia, win rae GeHmIbHas TPpyIa MOXKeT HECTH JIBE 3aMeIarolIne
TPYIIIEI HA COCEIHUX aTOMaX KOJbIIA TaK, YTO STH COCCIHUE 3aMEUIAOIINE TPYIIIBI MOTYT OBITh CBSA3aHBI BMC-
CTe ¢ 00pa30BaHUEM S5-YICHHOTO IeTePOLUKIIA, MMEIOMICTO OJUH WM JIBa TeTepoaToMa, BRIOpaHHBIX u3 N, S u
O, re yka3aHHBIH TeTEPOIUKI MOXKET HEOOs3aTeIbHO HECTH OJIMH WM JIBA 3aMECTUTEI, HHIUBUAYAILHO BBI-
OpanHbIX U3 0kco, F, -O-C; 4-ankuna, C;_4-ankuna, CN; u

rae Het? MIpeACTaBIsET apOMAaTUUECKUI TeTePOLMKII C 5 WK 6 aToMaMH KOJIbLia, BKIIOYAomuMu 1 wiu 2
rerepoaToMa, HHANBHIYAIBHO BEIOpaHHEIX U3 N, S 1 O, KOTOpBIC MOTYT HEO0S3aTEIFHO OBITh 3aMEIICHBI OTHOM
WM HECKOJIBKUMU TPYIIIIaMy, HHAUBHIIYaJIbHO BEIOpaHHBIME U3 -O-C;_4-ankmia, -CN, F, C_4-ankuna.
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15. dapmaneBTHYecKass KOMIIO3MIHS, COAEpsKaasi CoeJUHEHHE 1o Jro0oMy n3 m.1-14 u GpapmaneBTnye-
CKH ITPUEMJIIEMBIH HOCHUTEIIb.

16. IIpumeHeHne coeqMHEHUS M0 JIToOoMy U3 T 1-14 win dapManeBTHIeCKOH KOMITO3UIUY 10 T.15 mist
nedeHns OakTepuanbHOW WH(pEKIHNH, BRIOpaHHONW W3 WHGeKnui, Be3BaHHBIX N. gonorrhoeae, Chlamydia tra-
chomatis nim ux KoMOMHAIHE.

@ EBpa3suiickasi naTeHTHas opraHusauus, EAMB

Poccus, 109012, MockBa, Manblii Yepkacckuii nep., 2
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