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Hacrosiee n300peTeHne TakKe OTHOCUTCS K CIIocOOy KOHTPOJIS aKTHBHOCTH WJIM KOJMYECTBA WU U
AKTHBHOCTH, M KOJINYECTBa FTeMOKCUTEHAa3bl 1 y MileKonuTaromero cyorexra. OnpeneseHns nepeMeHHbIX
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OIIMCAHHUE U30BPETEHHUSA
2420-570962EA/032
HHIAYKTOPBI HMOX1

ITEPEKPECTHAA CCBIJIKA HA POJACTBEHHBIBIE 3AIBKU

ITo Hacrosiel 3asiBKe MCIPALINBAETCS MPUOPUTET MPENBAPUTEIBHOMN 3asBKH HA MATEHT
CIIA Ne 62/833,031, nomanHoit 12 anpens 2019, u npensapuTenbHOi 3asBku Ha nateHt CIITA
Ne 62/932,629, nopannoii 8 nHostOps 2019. IlonHoe conmepikaHue BBIIEYNOMSHYTBIX 3asBOK
BKJIFOYEHO B HACTOSIIIUIN TOKYMEHT B KAY€CTBE CCHUIKH.

OBJIACTb TEXHUKHU

Hacrosimas 3asBka orHocutcest kK uHaykTopam HMOX1 (remokcurenassl 1) u cnocobam
UX MPUMEHEHHs, HapUMep, Ui KOHTPOJISI aKTUBHOCTU WJIM KOJIMYECTBA, MJIM U AKTUBHOCTH U
KOJINYECTBA, TeMOKCUTE€HA3bl Y MIICKOIUTAIOIIErO CYOBEeKTa.

YPOBEHb TEXHUKHU

OKuCIUTENBHBIA CTpECC MPEeNCTaByseT cO0OH nucOamaHc MeXAy MPOAYLHPOBAHUEM
KJIETOYHBIX aKTHBHBIX (popM kuciopona (ROS) u knerounsimu peakuusimu Ha ROS, Takumu kak
paznokenue BunoB ROS u nponyuupoBaHue 3HIOT€HHBIX aHTHOKCHIAHTHBIX MOJIEKYL.

ROS cayxar kKpUTHYeCKHMM MOTPEOHOCTSAM NOJA4YU KJIETOYHBIX CHTHAJIOB, HO MOTYT
OKa3bIBaTh HEONArONpUsITHOE AEHCTBHE NPU CBEPXIPOAYLIHMPOBAHWUU WM OCTAaBIEHHH Oe3
koHTpoJsi. IloBeimeHHBle ypoBHH ROS B KieTKe MOXKET NPUBECTH K TMOBPEXKIEHHIO TAKHX
KOMITOHEHTOB, Kak Hupbl, Oenku, monmucaxapunsl 1 JJHK. ITpomomkuTenbHbIN OKUCITUTEbHBIN
CTpeCC TaKXKe CBSI3aH C XPOHMYECKHMHM 3a00JIEBAaHUSMHU, MMOPAKAIOIINMHU ITOYTH BCE OCHOBHBIE
cucTeMbl opraHoB. Hampumep, NIUTENbHBI OKHUCINUTENBHBIH CTPECC BOBIIEUYEH B HAYAJIO WIIH
nporpeccupoBaHre OONIE3HEHHBIX COCTOSIHMH, TAKUX KaK HeHpoaereHepaTHBHbIE 3a00JeBaHMS,
3a0oneBaHus JIETKUX, CEPAEUHO-COCYAUCThIe 3aboseBaHusi, 3a0oeBaHUs TO4YEK, Auader,
BOcHanuTenbHast 60sb U pak. COOTBETCTBEHHO, CTPATETHH CMATYEHUST OKHCIHTEIBHOTO CTpecca
JKeJaTeIbHbI IS psAfla TePAreBTUYECKHX YCIOBUI.

B HOpMasIbHBIX (PU3UOJOrHUYECKHX YCIOBUSX, Mponyuupoanne ROS ypaBHOBemmnBaeTcst
YETKO ONpPENEIeHHbIM U KOHCEPBATHBHBIM HA0OPOM KJIETOYHBIX MyTeH, KOTOpPBIE PEarnpyroT Ha,
OrPaHUYMBAIOT M BOCCTAHABJIMBAIOT MOBPEKACHUS, BbI3BaHHbIe ROS. DTOT amantuBHbIN HaOOp
reHoB HazbiBaercs cuctemoi Il ¢aser. OHM KOTUPYIOT (PEpMEHTHI, KOTOPbIe HEMOCPEICTBEHHO
paznarator ROS, a Taxke yBENMYMBAIOT YPOBHH KJIETOYHBIX SHAOTCHHBIX AHTHOKCHIAHTHBIX
MOJIEKYJI, BKJIFOYast TTyTaTHOH M OMIINPYOUH.

beuto obnapyxkeHo, uro B (epmeHTHOH cucteme ¢aspl Il KIFOUEBBIM KOMIIOHEHTOM
spisiercs HMOX, ren uenoBeka, konupyromuid ¢epmeHT remokcureHasy 1. Poms HMOX1
3aKJII0YaeTcs B Merabonm3mMe remMa B OWIMpYOUWH, OKCHZ yriiepoda W CBOOOIHOE Kejie30 C
MOMOLIBIO JBYXCTaAUUHOrO npouecca. IlepBoii ctaguei u OrpaHUYMBAKOLIENH CKOPOCTh CTaAuen
SABIIIETCS TPOAYLUPOBAHHE OWIMBEPAMHA M MOHOOKCHJA Yrjepoja M3 IeMa C IOMOIIBIO
HMOXI1. Bropoii cragueii sBiasieTcss mnpoAyLUupoBaHue OwinpyOuHa U3 OuuBepIuHA
OunuBepanHpenykTa3oi. beio mokasaHo, 4To M OWIMPYOHMH, M OKCUA YIJIepoja MOTJIOLIAI0T

ROS u o6nanaroT MOLTHON aHTHOKCUIAAHTHON U MPOTUBOBOCHAIUTENBHON aKTUBHOCTBIO.



briio mokaszaHo, 4TO areHThl, WHAyLUpyomue npoayuuposanne HMOXI1, obnamaroT
NOJIE3HOH AKTUBHOCTBIO HAa Mojensx nauabera, CepaevYHO-COCYAUCTBIX 3a00JIeBaHUH,
TMIIEPTOHUU U (PYHKIMHU JIETKUX. | €M, HOHBI TSKENbIX METAJUIOB (Hanpumep, apCeHnTa, KaaMUs,
JKene3a, CBUHLA, XpoMa U PTYTH) U 3J1eKTpoduisl (Hanpumep, HaTypaJbHbIE MPOAYKTHI, TaKHUe
Kak cynbpopadaH ¥ KypKyMHH) MOTYT BbI3bIBaTh mnpoayuupoBanue HMOX1. Huaykius
HMOX1 u gpyrux reHos ¢assl II koHTpOonupyercst psaoM (GakTopoB TPAHCKPHIILMH, KOTOPBIE
pearupyroT Ha TsDKeJble MEeTaJUIbl, TeM U dsekTpoduisl. @axTops! Tpanckpunuuu Nrf2, Bachl u
mauible Oeniku Maf ocoOeHHO BaskHBI B 3TOM Mporuecce. Hanpumep, ob1masi mocienoBaTeIbHOCTb,
Ha3bIBaeMasi aHTHOKCHIAHTHO-YyBCTBUTENbHBIM 351eMeHTOM (ARE), npucyTcTByeT B mpomMoTope
kaxnoro reHa pepmentos ¢aser II, u ee sxcrnpeccuss nHAYHHPYETCs (PaKTOPOM TPAHCKPHUITLIUU
Nrf2 (pakropom 2, cesizanubiM ¢ NF-E2).

HMOXI1 Takke UHAyUUPYETCS KaK 4acTh OOIMIEro CTPECCOBOTO OTBETa HA CTUMYJIBI,
TaKhe Kak TEeIUIOBON IIOK, OKUCIUTENbHBIN CTPECC U LUTOKUHBI, Takue kak uHTepaenkus-1 (IL-
1), dakrop Hekpoza onyxonmu u wuHTepieWknH-6 (IL-6). DTOT CTpeccoBBIi OTBET
paccMaTpuBaeTCsl KakK IOJIE3HbIH, MOCKOJIbKY OH IPUBOAUT K 3allUTE YSA3BUMBIX KJIETOK OT
MHO>KECTBEHHBIX aTaK.

Coobmanocs, uro HMOX1 moxer ObITh HHAYIMPOBAH MAJIBIMH MOJIEKYJIAMH, KOTOPBIE
cBsI3bIBAIOTCA C (pakTopoM TpaHckpurnuuu Bachl. Beuto mokaszaHo, 4TO CBsI3bIBaHHE rema C
Bachl cHmxkaer cesaspiBatomyro aktuBHOCTh JJHK Bachl u mHaynupyer TpaHCKpUIILIUMIO T€Ha.
Cm. Ogawa K et al. EMBO J (2001) 20:2835-284. Kpome TOro, cooOmanoce, 4TO Malible
mosnekysibl nHAynupyroT HMOX1 uyepes csaspiBanue ¢ Bachl. Cm. Attucks OC et al. PLOS
ONE (2014) 9(7): 101044, W0O2011/103018 u W02012/094580.

Kak TakoBas, cymiecTByeT mnoTpeOHOCT B HOBBIX uHHAykTOopax HMOXI1 w/umm
CBsI3yIOIIUX/MHruOUTOpax Bach 1 anis BhIENepeYHCICHHBIX TEPAIEBTHYECKHIX TOKA3aHUH.

CYIIHOCTDB U30BPETEHUA

3asBuTENb OOHAPYKMJI HOBBIE COENMHEHHs, KOTOpble SBJSIIOTCA S(()eKTHBHbBIMU
unnykropamu HMOX1 (cm. Ipumepsr 1-142). B wactHOCTH, OBLIO MPOAEMOHCTPHUPOBAHO, YTO
ONpEeNeNeHHbIe  COENMHEHHWs  HacToswmero  uzobpereHuss  >PQPEeKTHBHO  HMHAYLUPYIOT
nponyuupoBanue HMOX1 (cm. Ilpumep 143). Takke, ompeneneHHble COCOUHEHHUS I10
U300pETEHNI0 UMEIOT COUYETAHHE JKENATENIbHBIX CBOMCTB, BKJIIOYAs MOIIHYK) aKTHBHOCTH IO
unnyuuposanuro HMOX1 (Ilpumep 143), 3HauuTenpHO noHmwxkenHoe naruouposanne hERG mo
CPaBHEHHIO C OIpPENeIeHHbIMH KOHKYPEHTHbIMU coenuHeHusMu (cm. Ilpumep 145), xopormyro
pactBopumoctsb ([Ipumep 144) u cunbHOe BiMsiHUE Ha 3kcmpeccuto Oenka HMOXI1 in vivo
(ITpumep 151). bonee Toro, 3asBUTENb TaKXkKe OOHAPYKUJ, YTO COENMHEHUsS, OMHCAHHBIE B
HACTOSIIIEM TOKYMeHTe, CBsi3biBatoTcs ¢ 1 (cm. [Ipumep 146).

B onHOM BapuaHTe OCYLIECTBJIEHHUS, MPENCTaBIEHO COEIUHEHUE, IPeCTaBICHHOE

cnenyrotei cTpykTypHoit popmyoii (I):
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WM ero (papmaneBTHYECKU MpUEMJIEMasl COJlb, OTNpeAeNeHNe KaKION epeMeHHON TaHbl
HIDKE.

3nech Takke ommcaHbl (papMaleBTUYECKHE KOMIIO3UIMU COSJUHEHHH MO HACTOSIIEMY
u3o0perennto. KOHKpeTHble BapUAHTBI OCYIIECTBIEHHS BKJIIOYAIOT  (papMalleBTHYECKH
NPUEMJIEMBIH HOCUTEb WIH pa30aBUTEIb M OTHO MJIM HECKOJBKO COEIUHEHHH MO H300PETEHHIO
WK UX (papMarieBTHYECKH MPUEMIIEMYIO COJIb.

Coenunenust ¢opmynbl (I) u ux (apmareBTHUECKH MPUEMIIEMbIE COJIM TOJIE3HbI B
Ka4eCTBE AareHTOB, KOTOPblE WHAYLHPYIOT MNPOAYLUPOBAHHE W/WIIM TOBBIIIAIOT AKTHBHOCTH
HMOX1, u, Takum 00pa3oM, MOTyT ObITh TOJE3HBI IJIsI JICUCHUS PA3THMYHBIX XPOHUYECKHX
3a00NeBaHMid, KOTOPBIE CBSI3aHBI, MO KpaHHEH Mepe YaCTHYHO, ¢ OKUCIIUTENbHBIM CTPECCOM,
BKJIFOYAs, HO HE OrPaHMYMBAsACh WUMH. (UOpPO3HBIE 3a00JE€BaHUs, HEHpOIEereHepaTHBHbBIC
3a0oneBaHms, CEPASUHO-COCYIUCThIE 3a00eBaHus, MOYeYHble 3a00JIE€BaHUS, BOCHAINUTEIbHBIE
3aboneBaHusi, 3a0oNieBaHUs TeYeHHU, 3a0oyieBaHUs IJa3, 3a00JeBaHUsT LUTOBUIHON >KeNe3bl,
BUpPYCHbIE MH(EKLINHU, OCTEONOpPO3, HAPYIICHHUS, CBA3AHHbIE C OEPEMEHHOCTBIO, SHIOMETPHO3,
nualer, pak, KOKHble 3a00JeBaHMs, MUTOXOHAPHANIbHBIE 3a00JI€BaHMs, IeMaTOJOTHUECKUE
HApYLIEHHUs U MbIIIEYHbIE 32a00JI€BaHMS.

Jlpyroli BapuaHT OCYINECTBJIEHUS] HACTOALIEr0 W300PETeHUs] BKIJIIOYAET JICUEHHE
BBILIEYNOMSIHYThIX 3a00JIEBAaHUM WM COCTOSHUHM y CyObeKTa NyTeM BBEAECHUS CYOBEKTY
5 (PEKTUBHOrO KOJIMYECTBA ONHOTO MJIM HECKOJBKUX COCJUHEHHH 1O M300PETeHHIO WM KX
¢dapmaneBTHUECKH TpPUEMIIEMOH COJM, Wi (papMaleBTUYEeCKOW KOMIIO3MIUH, COnep Kaliel
OTHCaHHbIE COETUHEHMUS.

B HacrosiimeM MOKyMEHTe Takke MPEACTaBJICHO MPUMEHEHHE OJHOTO HMJIM HECKOJBKUX
COEAMHEHUI 1O HACTOSAIIEeMY H300pEeTEeHHIO WK ero (PapMaLeBTHUECKU MPUEeMIIEMOI COJIH, MJTH
(dapMalleBTHYECKON KOMIIO3MIIMU, COJEpKallell OXHO WM HECKOJbKO COEIMHEHUN IO
HACTOSIIEMY HW300PETEeHHI0, Ui TPUTOTOBJICHUS JIEKAPCTBEHHOI'O CPEACTBA JJIST JICYCHUS
YKa3aHHbBIX BbIIIE 3a00JI€BAHUI UM COCTOSIHUH.

B npyrom BapuaHTe OCYINECTBJIICHHS B HACTOSILIEM JOKYMEHTE IPEICTaBJICHBI
COEAMHEHUs] MO0 U300peTeHHr0 WM UuX (apMaleBTUYECKH TpUeMiIeMasl COJib, HJIH
(apmarieBTHUIECKasT KOMITO3ULIMSL, COMAEp KaIasi OJHO MM HECKOJBKO OMHMCAHHBIX COCTUHEHUH,
IUT IPUMEHEHUS TIPH JIEYEHUH YKA3aHHBIX BbIIIE 32001€BaHUI M COCTOSTHUH.

KPATKOE OITACAHUE YEPTEXEN

Ha ®UI'. 1A u 1B mnpencraBneHsl rpaduky, MOKa3bIBAIOLINE 3HAYUTEIBHOE KPAaTHOE
n3MeHeHne reH-crnenuduuHoii MPHK B knerkax HepG2, obpa®oTraHHBIX coenvHEHHEM U3
npumepa 17 unu Nrf2 axtusatopom JM®. Ha ®UI'. 1A mnokas3aHo, 4TO COEAMHEHUE U3
npumepa 17 ungyuupyer skcnpeccuro HMOX1 namnoro cunbhee, uem [IM®P. Ha ®UI'. 1B

MOKa3aHO, 4TO coeauHeHue u3 mnpumepa 17 m JIMP unayuupyror skcnpeccuro FTH1 co



CpPaBHUMBbIM YBEJINYEHUEM KPATHOCTH.

Ha ®UI'. 2 npencraBneH rpaduk, NMOKa3bIBAIOIINN, YTO COEAMHEHHE M3 mpumepa 17
J0303aBUCUMO HMHTHOMpPYeT CTa3 MHKPOCOCYAOB y wMblmeid Townes-SS ¢ ceprnoBUIHBIMU
kyeTkaMu. Meimam Townes-SS ofauH pa3 B eHb BBOAAT Yepe3 30H] HOCUTEINb U COETUHEHHE
u3 npumepa 17 B Teuenue 8 nHei. Ilocne mocienHero XemynO4HOrO 30HAMPOBAHUS MbILIAM
UMIUTAHTHPYIOT KamMepbl CIIMHHON KOKHOH Ckyanku u 20-22 MPOTOYHBIX BEHYJbl OTOMPAIOT U
KapTUPYIOT B TOJKOKHBIH CJIOM KOXH C IOMOIIBIO MHTPAaBUTAJIBHOW MHKPOCKOMMHU. 3aTeM
MBIIIAM BBOJST Y€pe3 XBOCTOBYIO BEHY MaHXeMaThH (3,2 MKMOJIb reMa/Kr Maccel Tena). Yepes
Yac mocyie UHQY3UH KKIYI0 BEHYJy MOBTOPHO HCCIENYIOT Ha MPEAMET CTa3a MHKPOCOCYIOB
(OTCyTCTBHE KPOBOTOKA) W JAHHBIC BBIPAXKAOT Kak % CTa3a. 3HAYEHUs] CTasza SIBIISFOTCS
cpenanmu+CO. Oprocroponnniit ANOVA ¢ MeTonoM MHOXKECTBEHHBIX CpaBHeHHI JlaHHeTa C
HocuteneM ****P <(0,0001

Ha ®UI'. 3 npexncraBieH rpaduik, MOKA3bIBAOLINA OO yBEJUYEHUs F-KiIeTok y
mbimedt Townes-SS, obpaboTaHHBIX coequHeHHEeM U3 mpuMepa 17. Masku KpOBH MOJNYHarOT C
UCIIOJIb30BAHUEM TENAapUHU3UPOBAHHONW LENbHOW KPOBU [Js1 OKpalIMBaHUA F-KIIEeTOK.
Oxpawmennble F-kieTkn u o0mmee KOJIMYeCTBO HPUTPOLIMTOB MOICYUTHIBAIOT HA Ma3KaxX KPOBU B
YeTbIpex MOJSIX; cpemHee=7/7 3PUTPOLUTOB/MoJNE. F-KIeTKH BBIpAXKAOT Kak JOJIO OT O0IIero
KOJIMYECTBA SPUTPOLMTOB. 3HAUYEHUs SABIAIOTCA cpeaHuMH 3HaueHusAMU+CO. OnHOCTOpOHHUN
ANOVA ¢ MeTonoM MHOXKECTBEHHBIX cpaBHeHMH JlaHHera ¢ HocuteneM **p <0,01, ***p
<0,001, ***%*p <0,0001

Ha ®UI'. 4 mnpencraBneH rpaduk, nokaspiBaromuil ypoHu riayratioHa (GSH) B
NEPBUYHBIX JHIOTEIHAIBHBIX KJIETKAaX 4eloBeKa. JIByCTOPOHHMN HENapHBIM (-KpUTEPUH IO
cpasaenuto ¢ JIMCO ####p <0,0001, ognocropoHHnit ANOVA ¢ METOIOM MHOXKECTBEHHBIX
cpaBHenuii JlanHera ¢ remuHoM (rpaduk GSH) ****p <0,0001

Ha ®UI'. 5 npexncraBneH rpaduk, MOKa3bIBAOIIMN KPAaTHOE W3MEHEHHE 3KCIIPECCHH
TeHOB B TEPBUYHBIX SHAOTEIHANBHBIX KJETKaX uejoBeka. ####p <0,0001, omHOCTOpOHHMI
ANOVA ¢ meronom MHOXecTBeHHbIX cpaBHeHuil [lannera ¢ TNFa (rpapux VCAM) ****p
<0,0001

NOAPOBHOE OITMCAHUE

B otBer Ha mOBBILIEHHBIE YPOBHH akTUBHBIX (opm kucmopona (ROS) knerku
UHAYLUPYIOT SKCIPECCHIO I'€HOB, PEarupyrollux Ha OKUCIUTENbHBIN CTPECcC, TaKUX KakK I'e€HBbI,
Koaupyromue Oenku, KOTopbie paspymaroT ROS WM NOBBINAIOT YPOBHH 3SHAOTEHHBIX
AHTUOKCUJAHTHBIX MOJIeKya KieTku. OamH u3 Ttakux reHoB sBisercs HMOXI1. Unpykuus
skcnpeccut HMOXT u apyrux reHoB, 4yBCTBUTENbHBIX K OKHUCIUTENIBHOMY CTPECCY, YaCTUYHO
perynupyetcst pakropoMm TpaHckpunimu Nrf2. B 6a30BbIx ycnoBusix, agantepHblii 6enok Keapl
obpasyer rerepomumep ¢ Nrf2, Ttapretupyss Nrf2 nns nporeonmsa u mopmasysist  Nrf2-
OTOCPENOBAHHYI0 TPAaHCKpUMNUMIO. IIpu BO3mEHCTBUM Ha KIETKHM XMMHYECKUX 3JIEKTPOPHIOB
M are’ToB, nosbimaromux ROS, B3aumopeiicteue Keapl ¢ Nrf2 ocnabnsiercs u ypoHu Nrf2
B KJIETKE MOBBILIAKOTCS, YTO, B CBOK Odepesb, YBENIUUNBaeT ypoBHU Nrf2 B siape U NpUBOAUT K

UHAYKLIUU TE€HOB, YyBCTBUTENBHBIX K OKHUCIUTEIBHOMY cCTpeccy. AKTUBHOCTb Nrf2 Takke



perynupyercsi penpeccopom Tpanckpumnuuu Bachl, xotopsiii Onokupyer cBsisbiBanue Nrf2 ¢
IPOMOTOPHO OOJIACTHIO F'€HOB, YYBCTBUTENBHBIX K OKUCIUTEIILHOMY CTPECCY.

UtoObl cMArauTh 3PQPEKThl OKUCIUTETBHOIO CTpecca B KIIETKE, Hanpumep, B yCIOBUAX
00Je3HH, KeNaTeNpbHO WIACHTU(UIMPOBATH COENUHEHMs, KOTOPbIE CHOCOOCTBYIOT WHAYKLUHU
SKCIPECCUH T'€HOB, YyBCTBUTENIBHBIX K OKHCIUTEIBHOMY CTPECCY, HAmpuMep, COECIUHEHUs,
KoTophle MonyhupyroT B3aumopeiictue Nrf2 ¢ Keapl wnm B3aumoneticteue Bachl ¢
sneMeHTOM pacnosHaBanus Maf (MARE) st yBennueHust TPAaHCKPUILIUK [IUTOIIPOTEKTOPHOTO
reHa. OTHAKO TaKIKe JKEJIATENbHO, YTOOBI TAKHE COSTUHEHHS HE AeHCTBOBAJIH KaK 3JIEKTPO(HUIIbI
WJIA UHBIM 00pa30M He BBI3bIBAJI CTPECCOBBIN OTBET B KIIETKE.

Coeounenus no uzoopemenuio

B nHacrosiimem nokymMeHTe OnmucaHbl BAPUAHTBI OCYINECTBIEHUS COCIUHEHHM, NMEIOIINX
obmyro cTpykTypy dpopmysr (I).

B mepBoM BapmaHTe OCYIIECTBJICHHS, B H300pPETEHHUH TMPENCTABIEHO COEIUHEHHE,

NPEACTABICHHOE CIEAYIOLIEeH CTPYKTypHOH popmyioii (I):

R (R,
N N
R _ ,@
N/krl\l/Lx

H (D;

win ero papMaleBTHUECKH MTpUeMIieMasi COJIb, Te:

Konbiio A siBnsiercst S5-7-4l€HHBIM MOHOIMKJIMYECKUM ITUKJIOANKUIIOM, S-7-4JI€HHbIM
MOHOLMKJIMYECKUM TeTePOLUKJIIIIIOM, S-0-4JIEHHBIM I'eTepOapIoM N (PEHUIIOM,

X sBisteTcst -S-, -O- unmm —NRb—;

ecnu X sABIsiETCA -S- U KOJMBLO A sBisercst dpeHusioM, To R sBmsiercs 3-7-uneHHBIM
MOHOIIMKJIUYECKUM TE€TEPOLIMKIINIOM, HeOOsI3aTeIbHO 3aMEIIEeHHbIM OIHON WM HECKOJBbKUMU
rpyInamu, BHIOPAaHHBIME M3 TPYIIbL, cocTosuiei u3 rajgorena, -CN, -OH, -(C;-Cy)ankuna, -(C;-
Cy)ranorenankuna, -(Ci-Cy)runpokcuankuia, -(Ci-Cylankokcu, -(C;-C4)ralioreHajskokcu | -
NR*R?;

eciii X SBISIETCST -S- M KOJBLO A  SBISETCS 5-7-4jJ€HHBIM MOHOLIMKJIMYECKUM
LUKJIOAJIKAJIOM, 5-7-4JIeHHbBIM MOHOIIMKJIMYECKUM TETEPOLUKINIOM WM  S5-6-4JIeHHbIM
rerepoapwiom; uiu eciu X sijsiercst -O- unmn —NRb—; to R sBisiercst -H, -(C1-Cy)ankumnom wiu -
(CH,);3-7-4JIeHHBIM MOHOIMKJIMUYECKUM reTeporukiamioM, rue -(Ci-Cy)ankun unu 3-7-41eHHbIH
MOHOLMKJIMYECKHUI TeTepOLUKIINII, NpeacTaBieHHbie R, HeoOs3aTebHO 3aMelIeHbl OTHON WJIH
HECKOJIbKUMH TPYMIIaMHU, BBIOPAHHBIMU W3 TPYMIbL, cocTosmed u3 ranoreHa, -CN, -OH, -(Ci-
Cyankuma, -(C;-Cy)ramorenankmna, -(Ci-Cy)runpokcuankuna, -(C;-Cg)amkokeu, -(Ci-
Cranorenankokcy, -SO,R?* n -NR*R?;

kaxkabii Ry HesaBucumo sBiaserca -H, ramorenom, -(CH,) COOH, -(CH,)CO(C;-
Cyankmiom, -(CH)COO(Ci-Cyankuimom,  -(CHn),C(=O)NR*R3,  -CH(CF3)NR'R3, -
C(=NOH)CF; wmn -CH(CF3)OR3, roe (Ci-Cylankun B rpynme, mpenctaBileHHON Ry,
HeoOs3aTeIbHO 3aMEIleH OHOW FJIM HECKOJbKHMH TpPYINaMH, BbIOPAHHBIMH W3 TPYIIIIBI,

cocrosimeir w3 rajorera, -CN, -OH, -(Ci-Cyrugpokcuankun, -(Ci-Cs)ankoken, -(Ci-



Cy)ranorenankokcu u -NR'R?;

kaxkabpii R, HesaBucumo sisiercss -H, ramorenom, CN, -(Ci-Cgamkmiom, -OH, -(C;-
Cyankokcu, -COOH, -C(=0)(Ci-Cyankunom, -C(=0)O(Ci-Cylankunom, -C(=O)NR*(C;-
Cyankunom, -NR'R?, 3-6-uyieHHbIM MOHOLMKJIMYECKUM HUKJIOAJKUIOM, -O(CH,);3-7-uneHHbIM
MOHOLMKJIMYECKUM TeTePOLUKINIOM, 3-7-4J€HHBIM MOHOLMKINYECKHUM TeTePOLMKIMIOM WJIH
5-6-unennbiM  rerepoapuwioM, rtae -(Ci-Cylankun, -(Ci-Cg)aJKOKCH, TeTEPOLUKIMI N
rerepoapu, mpeacTaBieHHble Ry win B rpyre, npeactaBieHHoi R, HeoOs3aTenbHO 3aMeleHb
OJTHOM WJIM HECKOJIbKMMH TPYIINAaMHU, BHIOPAHHBIMH U3 TPYIIIbI, COCTOsIIeN u3 rajoreHa, -CN, -
OH, -(C;-Cy)ankuna, -(Ci-Cy)amkokcu, -(Ci-Cy)ranorenankuna, -(Ci-Cq)ruapokcuankuna, -(Ci-
C,)ranorenankokcu u -NR*R?;

kaxaeii R3 nesasucumo sBnsierca H, (Ci-Cylanxunom, (Ci-Cyankxoken, -(CH)pi3-7-
YJIEHHBIM MOHOLMKJINYECKUM TeTepouukiaunoM, -(CHs)yNH3-7-uneHHBIM MOHOLIMKINYECKHM
TeTEPOLUKIUIIOM, S5-6-4JICHHBIM TETEPOAPUIIOM, -O(CHz)pzNRaC(:O)(C1-C4)aJIKI/IJIOM, -
(CH2)520(CH) 5, O(C=0)(C;-Cy)ankunaom umu (CHz)pzNRaC(:O)(C1-C4)aJ'IKI/IJ'IOM, rIe aJKui,
AJIKOKCH, T€TEePOapHJI FJIU TeTePOLMKIIII, MPpeNCTaBIeHHbIe R;, WK B rpynme, mpeacTaBIeHHOMN
R3, HeoOs3aTeNIbHO 3aMEIIeHbl OJTHOW WJIM HECKOJBKUMH TPYIIAaMH, BHIOPAHHBIMU U3 TPYIIIIHI,
cocrosimmeir w3 ramoreHa, -CN, -OH, -(C;-Cyankuna, -(C;-Cy)ramorenankmna, -(Ci-
Cyrunpokcuankuna, -(Ci-Cg)ankoken, -(C;-Cy)ramorenankokcu, -(Ci-Cs)kapOOKCHANTKOKCH,
S(0)(C-Cy)ankun, -(C-Cy)runpoxcuankoxcu u -NR'R?;

kaxpii R* HesaBucumo sisnsiercs -H unu -(C-Cy)ankumnom,

kaxaeii R° HesaBucumo sBasiercs -H wim -(C1-Cylanxmnom; rtne -(C;-Cy)amku,
MPEICTaBICHHBIH R®, HeoOs3aTeNbHO 3aMelleH OJHOW MM HECKOJbKHMH TpYIIIaMHy,
BbIOpaHHbIMU 13 raynoreHa, -CN, -OH, -(C;-Ce)umknoankuna, ¢eHwia, 3-7-4I€HHOTO
MOHOLIMKJIMYECKOTO F€TePOLIUKIINIIA U 5-0-4JIEHHOTO reTepoapuia;

1 paBHO O mm 1

k paBHo O, 1, 2, 3 wnm 4;

m paBHo 0, 1, 2, 3 unu 4;

n pasuo 0, 1, 2, 3 unu 4,

ppasuo O, 1, 2, 3 unu 4,

pi1paBuo 0, 1,2, 3 unu 4; u

P2 paBHO 2, 3 unu 4.

Bo BTOpOM BapmaHTe OCYIIECTBJICHUs, B M300pPETEHHH MPENCTABJICHO COENUHEHUE IO
MPeIbIIyIeMy BapHUAHTy OCYIIECTBJICHHs, T COSAMHEHHE TMPENCTABICHO CJeIyIOIIe

cTpyktypHOii popmymoi (1I):

R4 N'R N,_Q(R2)1 wnn 2
- /

H (IDy;

HJIn €ro Q)apMaHeBTI/ILIeCKI/I npuemiieMasi COJib, TA€ OCTAJIbHBIC IECPEMEHHBIC TAKUE, KAK

ONnpeacJICHbI B NIEPBOM BAPHUAHTE OCYILICCTBIICHU.



B Tperpem BapmaHTE OCYINECTBJIEHHUS, B M300PETEHHWHU MPEACTABICHO COCAMHEHHUE IO
NEpBOMY BAapHAHTy OCYIIECTBIECHUs, TJ€ COCOUHEHHE MPEACTaBICHO CTPYKTYPHOH (opmyJoi

ar):

R unm 1
R1 4
N N
N’/’k J]\ \ (R2) 1 urm 2
II\I X
H ar,

nin ero Q)apMaL[eBTI/ILIeCKI/I npuemiieMas COJib, ra€ OCTaJIbHbIC NNCPEMECHHBIC TaKHE, KaK
OIpeJieNIeHbl B IEPBOM BAPUAHTE OCYIIECTBIICHHS.

B 4eTBepTOM BapHaHTe OCYILIECTBJIEHUs, B H300PETEHHH MPEACTABICHO COEIMHEHHE 10
MEePBOMY WJIM BTOPOMY BAPHUAHTY OCYLUECTBJIEHUS, T1I€ COCIMHEHNE MTPEACTABICHO CTPYKTYPHOU
dopmynoii (I1I-A):

R —_R
R1 - - 2
N N
A M )/
N f}l S
H (II-A);

njin €ro (i)apMaI_[eBTI/ILIeCKI/I npuemiieMasi COJib, A€ OCTaJIbHbIC ICPEMEHHBIC TAKHE, KaK
OIIpEJIeNICHbI B IEPBOM BAPHUAHTE OCYIIECTBIICHHS.

B msATOM BapuaHTe OCYINECTBJICHHUS, B H300PETEHHHU NPENCTABICHO COCOUHEHHUE IO
NIEPBOMY WJIM BTOPOMY BAPHUAHTY OCYLLECTBJICHUS, T1I€ COCIMHEHNE NPEACTABIECHO CTPYKTYPHOU
dopmymoii (II-B):

R ——
N N
N '?l o)
H (II-B);

UJIn €ro Q)apMaL[eBTI/ILIeCKI/I npuemiieMas COJib, ra€ OCTaJIbHbIC NNICPEMECHHBIC TaKHE, KaK
OIpeZesIeHbI B IIEPBOM BapHUAHTE OCYIIECTBICHHS.

B mecroM BapuaHTe OCYINECTBIICHUS, B M300PETEHUM MPEACTABICHO COEAMHEHHE IO
MEePBOMY WJIM BTOPOMY BAPUAHTY OCYLUECTBJICHUS, T1I€ COCIMHEHNE MPEACTABIEHO CTPYKTYPHOU
dopmyoit (I1I-C):

R —
R; . 2R,
NN
A AN
NT NN
H R (I1-C);

WK ero (apMareBTUYECKH MpHeMJIeMasl COJb, TA€ OCTaJbHbIE TIEPEMEHHBIE TaKHe, KaK
OTIpezieNIeHbl B IEPBOM BapUaHTE OCYLIECTBICHUS.

B cenpMoM BapmaHTe OCYIIECTBJICHHS, B M300PETEHUHU NPENCTABJICHO COCOUHEHHE IO
NEPBOMY WM TPETbEMy BAapUAHTY OCYLIECTBIEHHUS, T[A€ COEIUHEHUE TPEACTABIECHO

cTpykTypHO# popmynoi (II'-A):



R v 1
R4 N N
=k M >R
N ,r\l S
H

HJIn €ro (bapMaHeBTI/ILIeCKI/I npuemieMast COJib, rai€ OCTaJIbHbIC NNIEPEMCHHDBIE TaKHEC, KaK

ar-A);

OTpe/eIeHbl B IEPBOM BAPHAHTE OCYIECTBICHUSI.

B BOCHPMOM BapuaHTe OCYINECTBJICHUS, B M300PETEHUU MPEACTABICHO COSTUHEHHE IO
IIIECTOMY BapHaHTy OCYINECTBJIIEHUS HIIH ero (hapMalleBTHYECKH MpUEMJIEMAsi COJib, IJI€ R°
sisiercst -H wmm -(C1-Cylankunom, rae -(Ci-Cylankun, mpencTaBieHHbIN R® HeoGsi3aTenbHO
3aMellleH OIHOM WJIM HECKOJbKHUMH TpyInamu, BbiOpaHHbiMM u3 rajoreHa, -CN u -OH, rme
OCTaJibHbIE TIEPEMEHHBbIE TaKHe, Kak OIMpeleieHbl B TEPBOM BapHaHTE OCYINECTBieHHs. B
NPEATIOYTUTENILHOM BapUAHTE OCYIIECTBIEHHS, R’ sBnisiecs -H.

B neBsiToM BapuaHTE OCYINECTBIIEHHs, B M300PETEHHH IMPENCTABIEHO COEIUHEHUE IO
NEPBOMY, BTOPOMY, TPEThEMY, IMIATOMY, IIECTOMY, CEIbMOMY K BOCHBMOMY BapHaHTY
OCYIECTBIIEHHs] WM ero (¢apMaleBTHUECKH Mpuemiemas coib, rae R sBusercs -(Ci-
Cyankunom, HeoOszatenbHO 3amemeHHbIM -(Ci-Cylankokcw; wumn  -(CH,);3-6-uneHHBIM
MOHOIMKJIHYECKUM TETEPOLIUKIIHIOM, HeOOsI3aTeIbHO 3aMEIIEHHBIM OIHOW MM HECKOJIbKHUMHU
rpyInamy, BIOPAaHHBIMH M3 TPYIIIBL, cocTosmel u3 rajorena, -CN, -OH, -(C-Cy)ankuna, -(Ci-
Cyranorenankmna, -(Ci-Cyq)runpokcuankuia, -(Ci-Cylankokcu, -(C;-C4)raJloreHajiKoKCu © -
NRR? rme the ocraBiiuecs mepeMeHHBIE TAKHME, KaK ONpENeIEeHbl B TEPBOM HJIM BOCBMOM
BapUaHTE OCYIIECTBIICHHSI.

B nmecsitom BapuaHTe OCYLIECTBIICHHs, B M300PETEHHM MPEICTABICHO COEIUHEHUE IO
NePBOMY, BTOPOMY, TPEThEMY, YE€TBEPTOMY, IISITOMYy, MIECTOMY, CEIbMOMY HWJIH BOCHBMOMY
BApUAHTy OCYINECTBJIEHUS WM ero (QapMarieBTMYeCKH mNpuemsiemMasi Cojib, rae R siBisiercs
A3EeTUIUHWIOM,  a3eMaHWwiIoM,  MOP(POIUHUIOM,  MUPPOJHIAUHWIOM,  MHIECPUIHHHIOM,
MUIEPA3HHUIIOM, OKCETAHHJIOM, TETPAruapoGypaHUIOM WA TETPArHAPOITUPAHUIOM, KasKIbIi
U3 KOTOPBIX HEOOS3aTENIbHO 3aMEIleH OMHOW WM HECKOJNbKUMHU TPYIaMH, BHIOPAHHBIMU U3
rpymnmsl, coctosimei u3 ranorena, -OH, -(C;-Cy)ankuna u -NH,, roe ocraBiinecs rnepeMeHHbIE
TaKue, KaK OnpeesieHbl B IEPBOM HJIH BOCBMOM BapUaHTE OCYIIECTBIIEHUSI.

B onuHHAAIATOM BapuaHTe OCYIIECTBIEHUs, B H300PETEHUH TMPENCTABIEHO COENUHEHHE
[0 TMEPBOMY, BTOPOMY, TPEThEMY, YETBEPTOMY, IMSATOMY, MIECTOMY, CEIbMOMY, BOCHBMOMY,
IEBSITOMY HWJIM JE€CSITOMY BapHUaHTy OCYINECTBIECHHUS WK ero (hapMaleBTHYECKU MpUemeMast
comb, rtme R; sBmsercs -(CH,)yCOOH, -(CH,)CO(C;-Cy)ankuiom, HeoOs3aTeNbHO
3amemeHHbIM ranoreHoM, -(CH,),C(=0)NR'Rs, -C(=NOH)CF; mmu -CH(CF;)NR'R;, rme
OCTaBIIMECS TIEPEMEHHbIE TaKUeE, KaK OINpeesieHbl B IEPBOM, BOCBMOM, JEBSTOM WJIH JECSITOM
BapUaHTE OCYIIECTBIICHHSI.

B nBeHannaToM BapuaHTe OCYIIECTBJIEHUS, B M300PETEHUH MPENCTABIECHO COSNUHEHHE
10 TMEPBOMYy, BTOPOMY, TPEThEMY, YE€TBEPTOMY, ISITOMY, IIECTOMY, CEIbMOMY, BOCHBMOMY,
IEBSITOMY, JECSITOMY WM  OIWHHAALIATOMY  BAapHAHTYy  OCYIIECTBJIEHHS WU  €ro

dapmaneBTUuecKu mpuemiemas coyib, rae Ry sBisiercss H; ramorenom; CN; -(C;-Cy)ankumom,



HeoOs3aTeIbHO  3aMeleHHbIM rajioreHoM;, -(Ci-Cs)ankokcw, HeoOs3aTeNIbHO 3aMeIleHHBIM
rajioreHoM, Truapokcu, Merokcu wiu  dTokcH, -C(=0)(C;-Cy)ankunom; 3-4-4ieHHBIM
MOHOLUKJINYECKUM LUKJIOAJIKUIOM,; -O(CH,);3-7-uneHHbIM MOHOLMUKJINYECKUM
reTePOLMKIUIOM, 3-7-4J€HHBIM MOHOLMKJIMYECKUM TeTePOLMKIMIOM WU  S-6-4JIeHHbIM
reTepoapuwiioM, TIJe TeTepOLUKIIIII WIM TreTepoapusi, MpeacTaBieHHble R, wmm B rpymme,
npeACTaBiIeHHON R,, HeoOs3aTenbHO 3aMmeleHbl rajoreHoM, ruapokcu win -(Ci-Cy)ankokcu,
r7le OCTaBIIHECS NEPEMEHHbIE TaKHhe, KaK ONpelesieHbl B IIEPBOM, BOCBMOM, NIEBATOM, ECSTOM
WIM  OJWHHAILIATOM  BapWaHTe  OCYIIECTBIIEHUs. B  NPEennoYTUTEIbHOM  BapUaHTE
ocywectsieHus, R, sisiercst H wnm -OCFs.

B TpuHaguaToM BapuaHTE OCYIIECTBIIECHUS, B M300PETEHUH MPEACTABIEHO COETUHEHHE
MO0 TEPBOMY, BTOPOMY, TpPETbEMY, IISITOMY, I[IECTOMY, CEIbMOMY, BOCBMOMY, JEBSITOMY,
OMHHA/LIATOMY WJIM JIBEHAIATOMYy BapHAaHTy OCYLIECTBJIIEHUS MU ero (hapMarleBTHUECKU
npuemiiemasi cojib, rae R siBiusiercs -(Ci-Cg)ankunom, HeoOs3aTeNIbHO 3aMEIIeHHBIM METOKCH
wim -SO,CHj; -(CHp)rerparunpodypanmwt, -(CHs)okceranwn, HeoOs3aTeNbHO 3aMeEIIeHHBIH
TUJIPOKCH, MUPPOTHINHIIL, MUMEPUIAHWT, WIH TETPArUAPONUPAHWT, TAE€ MUPPOTUIAHIIT WU
MUTNIEPUAUHILT HeoOsi3aTenbHO 3amereH -(C1-Cy)ankuiom, rie OCTaBIInecs epeMEHHbIe TaKue,
KaK OMNpenesieHbl B MEPBOM, BOCBMOM, NIE€BSTOM, AECSTOM, ONWHHAAIATOM WM JABEHAILATOM
BapHaHTe OCYINECTBJIEHHUs. B MpPeanouTUTENIbHOM BapUaHTE OCYIIECTBJICHUS, MHPPOJIUIUHII
WIH TTUTIEPUIUHIIT HeoOs3aTenbHO 3amerneH -CHj.

B derbipHaamaToM BapuaHTE OCYIIECTBJCHHs, B W300PETEHHUH TMPEACTABIICHO
COeUHEHHE IO TMEePBOMY, BTOPOMY, TPEThEMY, UYETBEPTOMY, IMATOMY, LIECTOMY, CEIbMOMY,
BOCBMOMY, JI€BSTOMY, ECSITOMY, OJUHHAALIATOMY, IBEHAALIATOMY WU TPUHAALATOMY BapUAHTY
OCYIIECTBJIEHUs] WU ero ¢apMaleBTHUeCKu npuemiemasi cosb, rae R; ssmsercs -COOH, -
C(=0)CF;, -CH(CF3)(NH,), -C(=NOH)CF; unu -C(=0O)NHR3, rne ocrasimuecs nepeMeHHbIE
TakHe, KaK ONpeIeNeHbl B IEPBOM, BOCBMOM, JI€BATOM, NIECSTOM, OMWHHAALIATOM, JBEHAALIATOM
WM TPUHAILATOM BapUAHTE OCYIIECTBIICHUS.

B msATHaAmaToM BapuaHTE OCYINECTBIICHHS, B M300pPETEHHH MPEACTABIEHO COETUHEHHE
MO MEePBOMY, BTOPOMY, TPETbEMY, YETBEPTOMY, MATOMY, IIECTOMY, CEIbMOMY, BOCBMOMY,
NEBATOMY, IECSITOMY, OIWHHAILIATOMY, ABEHAALIATOMY, TPUHAILUATOMY WM YETBIPHAIIATOMY
BapHaHTaM OCYIIECTBIIEHUS UK ero (papMaleBTHYeCKH mpuemMiieMast coib, rue R; ssisiercs (Cy-
Cylanxunom, (Ci-Cy)ankoxcu, (CHy)pi3-6-uneHHbIM MOHOLUMKINYECKUM TIe€TEPOLUKIMIOM WU
(CH2)p:oNHC(=O)(C-Cy)ankunom, riae ajkui, aJKOKCH WM TeTepOLMKIUI, MPeICTaBIeHHbIE
R3

IpyImnamMu, BbIOPaHHBIMH W3 TPYMIbI, coctosmeid n3 ramoreHa, -OH, -(C;-Cy)ankumna, -(Ci-

, WIM B TpyIIe, NpeAcTaBjieHHOW Rj; HeoOs3aTeNbHO 3aMeIeHbl OJHOW MM HECKOJbKUMH
Cyranorenankmna, -(C;-Cq)ruppokcuankuna, -(C;-Cylankokcu, -(Ci-C4)raJoreHalKkoKCH,
S(0)(C-Cy)ankuna, -(C;-Cy4)runpoxcuankokcu u -NR*R?, roe ocTaBimuecs mepeMeHHbIE TaKue,
KaK OMpeIeNieHbl B TMEPBOM, BOCHMOM, MAEBSTOM, IECSTOM, OIWHHAIIATOM, IBEHAALIATOM,
TPUHAILATOM MJIM Y€THIPHAIIIATOM BapHAHTE OCYIIECTBIICHMUS.

B mrecTHaaaTomM BapuaHTE OCYLIECTBICHHS, B H300PETEHUH NPEACTABJICHO COSAMHEHHUE

[0 NEPBOMY, BTOPOMY, TPETBEMY, UYETBEPTOMY, IISITOMY, ILIECTOMY, CE€IbMOMY, BOCBMOMY,
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IEBATOMY, NECATOMY, OAWHHAALATOMY, NBEHAALATOMY, TPUHANLATOMY, YETBIPHAALATOMY WIH
MATHAAUATOMY BapUaHTAM OCYIICCTBJICHUA HUJIU €ro (1)apMaL[eBTI/ILIeCKI/I npuemjiceMast COoJib, rAc
R, sBnsiercs H; ramorenom; CN; -(Ci-Cy)ankmnom, HeoOs3aTeNIbHO 3aMEIIEeHHBIM TaJIOTeHOM; -
(C1-Cy)ankokcu, HEOOS3aTENbHO 3aMELICHHBIM TaJIOTEHOM, THIPOKCH, METOKCH WM STOKCH, -
C(=0)(C-Cy)ankunom; uukyonponmwiom; O-Terparuaponupanui, N-TUPPOIUIUHHIOM, WIH
THA30JMJIOM, TA€ OCTABLIMECS IEPEMEHHbIE Takue, Kak OIpenesieHbl B IEePBOM, BOCHBMOM,
AEBATOM, JEeCSTOM, OJWHHAALATOM, IBEHAALATOM, TPUHAALATOM, YETHIPHAALATOM WM
ISITHA/ILIATOM BapUaHTE OCYIIECTBIICHHUS.

B cemHaauaToM BapuaHTe OCYIIECTBJIEHHs, B U300PETEHUN MPEACTABICHO COEIUHEHHUE
10 MATOMY BapHaHTy OCYILIECTBJIEHUs, TI€ COeNUHEHHE MPEACTABICHO CTPYKTYPHOM GopmyJioi
(III-B):

N N R,

(II-B);

win ero apMarieBTUYeCKH MpUeMJIeMasi COJib, e OCTaJbHbIE TIEPEMEHHbIE TaKHe, KaK
OTpe/esieHbl B TIEPBOM BapHAHTE OCYIIIECTBIICHUSI.

B BocemMHaaIiaTOM BapuaHTe OCYIIECTBJIEHUS] B M300PETEHNH MPENCTABIEHO COeIUHEHIE
10 TEPBOMYy, BTOPOMY, TPEThEMY, YE€TBEPTOMY, IMSITOMY, IIECTOMY, CEIbMOMY, BOCHMOMY,
IEBSITOMY, NECSITOMY, OAMHHAALIATOMY, JBEHAAIATOMY, TPUHAALATOMY, YEThIPHAIAIATOMY,
MSTHAAATOMY, IIECTHAIIATOMy WJIM CEMHAILATOMy BapUAHTy OCYLIECTBICHHUS WA €ro
dapmauesTuuecku npuemiemas codib, rue Ry smisercs -COOH umn -C(=0)NHR3; R; sBnsiercs
-(C-Cy)ankunom, -ruapokcu(Ci-Ca)amkuom, -metokcu(Ci-Cy)ankmiom, -amuHo(C -
Cy)ankusiom, -(Cy-Cy)runpokcuankokcu(C;-Cy)amkuaom WU -
(CH»),oNHC(=O)(numetunamuno(C;-C4)ankunom), rae OcTaBIINECs INEePEeMEHHBbIE Takhe, Kak
ONpenesieHbl B IEPBOM, BOCBMOM, JEBSITOM, JECATOM, OIMHHAALATOM, IBEHAIIATOM,
TPUHAIIATOM, YEThIPHAAIIATOM, I[ISITHAALIATOM, MIECTHAALIATOM WM CEMHAIIATOM BapHaHTE
OCYIIECTBIICHHSI.

B neBsiTHanaTOM BapHaHTE OCYIIECTBIIEHUS] B H300PETEHUH TPENCTABIEHO COENUHEHHE
10 TEPBOMY, BTOPOMY, TPEThEMY, YETBEPTOMY, IISITOMY, IIECTOMY, CEIbMOMY, BOCHBMOMY,
NEBSITOMY, JECITOMY, OIMHHAAIIATOMY, JBEHAIIaTOMy, TPUHAALIATOMY, YEThIPHAIIATOMY,
NSITHAAIATOMy,  INECTHAAIATOMy, CEMHAALaTOMy WJIH  BOCEMHAIIATOMY  BapHaHTY
OCYIIECTBIIEHHSI UJTH €10 (hapMalleBTUYECKH ITpHeMJIeMas CoJib, e R, siBsiercst H, ranmoreHowm, -
(C;-C4)ranoreHanKuioM, -(C-C4)ranoreHagKoKcH, -(C1-Cy)ankokcu, HE00s13aTENbHO
3aMeIeHHbIM METOKCH, WK -N-MUPPOTUINHUIOM, IIe OCTABIIUECS MEPEMEHHbIE TaKue, Kak
OmpenesieHbl B IEPBOM, BOCHMOM, JEBSITOM, JAECATOM, OIMHHAALATOM, IBEHAIIATOM,
TPUHAIIATOM,  YETBIPHAIAATOM, IMSTHAAIATOM,  IIECTHAAIATOM, CEMHAIATOM  WJIH
BOCEMHA/ILIATOM BapHaHTaX OCYIIECTBJIEHHs. B MpPeArnouTHTETbHOM BapUaHTe OCYINECTBIIECHHS,
R, sasasiercs H, F, CF3;, OCHF,, OCF3;, OCH,CH,OCH3 unu -N-nuppoauanHuiom.

B nBaaiiaTom BAPHUAHTEC OCYLICCTBJICHUS B I/1306peTeHI/II/I npeaAcCTaBJI€HO COCANMHEHUEC IO
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NepBOMYy, BTOPOMY, TpPEThEMy, 4YETBEPTOMY, MSATOMY, IIECTOMY, CEIbMOMY, BOCBMOMY,
IEBSITOMY, NECSITOMY, OAMHHAALIATOMY, JBEHAALIATOMYy, TPUHAALATOMY, YETHIPHAIIATOMY,
MSTHAAIATOMY, LIECTHAIIIATOMY, CEMHAALATOMy, BOCEMHAALIATOMY WM JAEBATHAALATOMY
BapHUaHTaM OCYIIECTBJIEHHUS UJIH €ro (hapMalieBTUYECKH MpreMiieMas CoJlb, TIe

R, sBisiercs H, R, sBnsercs -C(=O)NH(C;-Cy)ankunom, HeoOs3aTEIbHO 3aMELEHHBIM -
OH, NH,, OKCETaHUJIOM AN -(C1-C4)ruipoKCHaNKOKCH; WA -
C(=O)NH(CH>),»NHC(=O)(numernnamuno(C;-Cy)ankunaom); uim

R, sBnsiercs F, R siBnsiercs -C(=0)NH(merokcu(Ci-Cy)ankunom); wim

R, SIBJISIETCSI -N-nmupponuauauiom, R, SIBJISIETCSI -C(=O)NH((C;-
Cy)runpoxcuankokcu(Ci-Cy)amkunom),

R, aBasiercsa CF;, OCHF, unu OCF;, R; sBiaserca -COOH; uiu

R, sBnsercs OCH,CH,OCHj;, R; sBisercs -C(=O)NH((C;-Cy)runpokcuankokcu(C-
Cyankunom), -C(=0)NH(ruapokcu(C;-Cy)ankunom), -C(=0)NH(merokcu(C;-Cy)ankumiom) wiu
-C(=O)NH(runpoxcu(C;-C,)ankokcn),

r7le OCTaBINHECS MEPEMEHHbIE TaKhe, KaKk OMPeNesieHbl B MEPBOM, BOCHMOM, IEBSITOM,
NECSTOM, OIWHHAIIATOM, J[BEHAAIaTOM, TPUHAMIATOM, YETBIPHAALATOM, [ISITHAAIATOM,
IIECTHAIIATOM,  CEMHAJIaTOM,  BOCEMHAIIATOM WM  JEBATHAALIATOM  BapHaHTaX
OCYIIECTBJICHHUSI.

B nBamuate mepBOM BapHaHTE OCYINECTBJIEHHUS, B U300pPETEHHH MPENCTABIECHO
COEMHEHHE [0 CEMHAIIATOMy BapHAHTy OCYILIECTBJCHUS WJIH ero (apMaleBTUYECKH
npuemiemMasi CoJib, e

R; sBnsercss -C(=O)NH(C;-Cy)ankun, nHeobs3atenpHo 3amemeHHbrii -OH, NH,, -(C;-
Cy)ankoxcu unu -(Ci-C4)rugpoKCHaIKOKCH, U

R, sBistercs H nnmiu OCH,CH,OCHs.

B nBajuaTe BTOPOM BapuaHTE OCYLIECTBJICHHS, B W300PETEHUH MPEICTABICHO
COEIMHEHHE M0 IBAAlATh IMEPBOMY BapUAHTy OCYIIECTBJIEHHS WK €ro (papMareBTUYECKH
npuemieMasi CoJib, TIe

R, sBisiercsa H,

r7e OCTajbHbIE MEPEMEHHBbIE TaKhe, Kak OIMpelnesieHbl B ABaAlaTh MEPBOM BapHaHTE
OCYIIIECTBIICHHUSI.

B nBamnath TpeTheM BapHaHTE OCYINECTBJEHUS, B H300PETEHHU MPENCTABIECHO
COEMHEHHE M0 IBAaALIaTh BTOPOMY BapHAHTY OCYIIECTBJIEHHS WU €ro (apMareBTUYECKH
npuemiemMasi CoJib, TIe

R, sBnsiercst -C(=O)NH(C-Cy)ankunom, 3amemmeHHbIM -(C-C4)ruIPpOKCHATKOKCH,

r7ie OCTajbHbIE MEPEMEHHbIe TaKHe, KaK OMpeNeeHbl B IBaallaTh BTOPOM BapHaHTE
OCYIIECTBJICHHUSI.

B nBaguaTe 4eTBEPTOM BapUaHTE OCYIIECTBJIEHHS, B H300pPETEHHUH MPENCTABIECHO
COeMHEHHe TO (IBAALATh MEPBOMY BapHAHTY OCYIIECTBJECHUS WU €ro (apMareBTUYeCKU
npuemiieMasi CoJib, TIe

R sBrsiercs -C(=O)NH(C-Cy)ankmnom, 3amemmeHHbIM -(C-Cy)aakokcu, u
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R» sBnsercs OCH,CH,OCH3s.

B omHOM BapuaHTe OCYILIECTBIEHUS, COEIUHEHHE MW ero (papmManeBTH4eCKH
NPUEMIIEMYIO COJIb BBIOMPAIOT U3 COEIUHEHUH, ONMCAHHBIX B IpUMepax U Tadimue 1.

Onpeoenenus

TepmuH «papmaLeBTHUECKU NTPUEMIIEMast COJIb» OTHOCHUTCS K (papMalieBTHUECKOH COJIH,
KOTOpasi B paMKax 3/paBOro MEIUIMHCKOIO 3aKJIIOYeHUs IOAXOIAUT Ui WCIOJb30BAHUS B
KOHTAKTe C TKAHSIMH JIFOJIeH M HU3LIMX )KUBOTHBIX 0€3 Ype3MEPHOH TOKCHYHOCTH, Pa3ApaskeHUs
U QJIEPrHYecKOd peakimuu M COM3MepUMa C Pa3syMHBbIM COOTHOIIEHHEM TOJIb3a/PHUCK.
dapmaneBTUYECKH TPUEMJIEMbIE COJM XOPOIIO M3BECTHBI B JAHHOH OONACTH TEXHUKH.
Hampumep, S. M. Berge et al. describes pharmacologically acceptable salts in J. Pharm. Sci.,
1977, 66, 1-19.

B Hacrosimmee wm300peTeHHME BKIIOUEHBI (PApMAlleBTUYECKH MPUEMIIEMBbIE COJH
OINHCAHHBIX B HACTOSALIEM JTOKyMeHTe coennHeHni. COeqMHEHNs], IMEIOLIIe OCHOBHBIE TPYIIIIbI,
MOTyT 00pa30BBIBATh (hapMaLEBTHYECKH MPUEMIIEMbIE COJH ¢ (hapMaLeBTHYECKH MPUEMIIEMBIMH
kucioramu. llogxonsamme (¢apManeBTUUECKH MPUEMIIEMbIE KHCJIOTHO-aIUTHBHbBIE COJIU
OMHCAHHBIX B HACTOSIIEM JOKYMEHTE COEIMHEHHH BKIIIOYAIOT COJIM HEOPTaHMYECKHX KHUCIOT
(Takux Kak XJIOPUCTOBOAOPOMHAsi, OpomucToBogoponHasi, ¢GocdopHas, MetadochopHas,
a30THasT W CepHas KHUCJIOTbI) W OPraHMYECKHMX KHUCJIOT (TaKUX KaK YKCYCHas,
OenzoncynbpoHOBas, O€H30HHAas, ATAHCYJb(QOHOBAs, METAHCYJb(OHOBASI U SIHTAPHAs).
kuciotsl). CoenquHEeHHsT HACTOALIEr0 H300pPETeHUs] C KUCIOTHBIMH TPYINAMH, TaKUMH Kak
KapOOHOBBIE KHCJIOTBI, MOTYT 0Opa3oBbIBaTH (PapMaleBTUYECKH TNPHEMJIEMbIE COJU C
dapmareBTHIECKH pUEeMIIEMbIMA OCHOBaHMIMH. [loaxonsime ¢papMaleBTHUECKH PUEMIIEMbIE
OCHOBHBIE COJIM BKJIFOUAIOT COJIM AMMOHHUSI, COJIM LIEJOUYHBIX METAJUIOB (TakHhe KaK COJIM HaTpUs
Y KaJIHsl) M COJIM INEeJIOYHO3EMEIIbHBIX METAJUIOB (TaKHe KaK COJIM MAarHus U KaJIbLIHs).

Hcnonp3yeMblii B HAaCTOALIEM [OKYMEHTE TEPMHMH «(rajOreH» O3Ha4daeT TrajloreH |
BKJIIOUAET XJIop, GTop, Opom u Hox.

TepMUH «aJNKWI», UCHOIB3YEMbI OTHEIBHO WM KaK 4acTh Oojee KPYMHOH TPYIIIBL
TAKOH KaKk «aJIKOKCH» WM «TaJIOTEHAJKWI» ¥ TOAOOHBIE, O3HA4YaeT HACHIIEHHBIN
annpaTUUECKUNl OJHOBAJICHTHBIH YIIIEBOAOPOAHBIH pajMKal C MPSIMOH WM Pa3BETBICHHON
1enbo. Ecii He yka3aHo WHOe, ajKWIbHAS Tpymrna oObIMHO MMeeT 1-5 aTOMOB yriepona, m. e.
(C1-Cs) anxmn. B xoHTekcte Hacrosimero ommcanus, rpynmna «(Ci-Cs) amkuim» o3HadaeT
paaukan, comepxkamuid or | A0 4 aroMOB yrjaepona B JIMHEWHOM WM Pa3BETBIEHHOM
pacrionokeHuH. [IpumMepbl BKIIFOYAOT METHII, 3THII, H-TIPOTINJI, H30TPOIUI U TIOAOOHBIE.

TepMuH «ankoOKCH» O3HA4YaeT AIKWIbHBIA pajMKal, NPUCOCAWHEHHBI 4Yepe3 aToM,
CBSI3BIBAIOINMI KHCJIOpox, mnpencraBieHHbId -O-amkumnom. Hampumep, «(Ci-Ci) amxoxcm»
BKJIFOYAET METOKCH, 3TOKCH, POKCH B OYTOKCH.

TepMHHBI «TaJOTEHANKWI» M «TAJOT€HAIKOKCHY» O3HAYarOT ajKWJI WM AJKOKCH, B
3aBHCHMOCTH OT Cly4asi, 3aMeIeHHbIe OAHUM WM HECKOJIbKUMH aTOMaMH raJIoTeHa.

TepMHH «LIMKJIOANKII» OTHOCUTCSI K MOHOLIMKJINYECKOH HACHIIEHHON yIIIeBOJOPOIHON

KOJIbLIEBOM cucTteMe. Eciu He yka3aHO HHOE, LUKIOAIKWI uMeeT 3-7 aTOMOB yIJepona.
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Hanpuwmep, C3-C¢ IMKIOANKHI BKIOYAET LUKJIONPONMJ, LUKIOOYTHIJ, LHKJIOMEHTHI U
UKJIOreKCcuI. Ecnum He yKa3aHO WHOE, «UHUKJIOAJKWI» HMEET OT TPeX A0 IIeCTH aTOMOB
yriepona.

Tepmun  «rerepoapmin»,  «reTepoapoOMaTUYECKOe»,  «TeTepOapUIIbHOE  KOJIBIIOY,
«reTepoapwiibHasl TPYyIMNa», «reTepoapoMaTHYECKOE KOJbLO» WIH «reTepoapoMaTHyecKast
IPyNIa», HCHOJb3YEMbIH OTHENbHO WM Kak 4YacTb Oojiee KPYMHOH Tpymmbl, Kak B
«reTepoapajkuie»  WIH  «TeTepOoapWIANKOKCH»,  OTHOCUTCS K MOHOLMKIMYECKUM
apOMaTUYECKUM KOJIBLIEBBIM IPYIIIIaM, UMEIOIIUM IATh MK IIECTh KOJbLEBBIX aTOMOB (1. e. «5-
6-4JIEHHBIMY ), BBIOPAHHBIM U3 YIJIEPOAA U, 1O MEHbIIeH Mepe, onHoro (00pr4HO OT 1 10 4, Oonee
TUNMUYHO | uin 2) reTepoaToMoB (HarpuMep, KUCIOPOa, a30Ta HITH CEpPb).

[TprMepsl MOHOLMKJIMYECKUX T€TEPOAPHIIbHBIX TPYI BKIOYAT (pypanun (nanpumep,
2-¢pypanun, 3-pyparmn), umunazonua (wanpumep, N-UMHOA30IWI, 2-UMHIA30uWL, 4-
UMUIA30JIWI, S-UMHIA30JIHIT), U30KCA30NWi (Hanpumep, 3-U30KCA30mi, 4- W30KCA30JHI, 5-
W30KCA30JIMIT), OKCaAWa3onwn (Hanpumep, 2-OKCamua3OWJI, S-OKCaTUA30JHII), OKCA30JIHI
(Hanpumep, 2-okca3onui, 4-0KCa30JIIII, S-0KCA30JIUI), TUPA3OIWI (Hanpumep, 3-nupazomm, 4-
nupasoNwn), nupponun  (wanpumep, 1-muppodma, 2-TUPPONHI, 3-THPPONWT), MUPUIMI
(Hanpumep, 2-nupuaii, 3-Upuani, 4-MAPUANWI), TUPUMUAUHUI (Hanpumep, 2-TUPUMUAUHILIL,
4-MIPUMUAMHWI, S-TIMPUMUAWHWI), THPUAASUHWI (Hanpumep, 3-TIMPUOA3UHII), THA3OJIMI
(nanpumep, 2-THazonmi, 4-THA30NMI, S5-THA30MWI), TpUaszonui (Hanpumep, 2-TPUA3OIHI, S-
TPHUA30JIMII), TETPA3oNUI (Hanpumep, TETPA3ONNI), TUSHUN (Hanpumep, 2-TUSHWUN, 3-TUEHWI),
NUPUMHUUHII, TUPUIUHII ¥ TUPUAA3HHIIL.

TepMUH «reTepOLMKIMI» OTHOCUTCS K MOHOLMKJINYECKOMY HE apOMaTHYECKOMY
KOJIBLIEBOMY pajguKaly, conepkamemy 3-7 KOJbIEBBIX aToMOB (m. e. «3-7-uJeHHOMYY),
BBIOpaHHBIX M3 aroma yriaepoxa u | wim 2 rerepoatoMoB. Kakaplii reTepoaToM HE3aBHCHUMO
BBIOpaH M3 a30Ta, YETBEPTUYHOIO a30Ta, OKHCIEHHOro aszora (wanpumep, NO), Kuciopopa, u
cepbl, BKJIHOYast CyJb(OKCUA M CyJb(pOH. THIOBBIE TeTEPOLMKIMIbHBIE TPYIIbI BKIOYAIOT
MOPQOIMHWI,  THOMOP(ONMHWI,  MUPPOJMOUHOHWI,  MUPPOJMOWUHWI,  MUICPUIUHIII,
NUMEPA3HHII, THIAHTOMHUJ, BAJEPOIAKTAMUIII, OKCHUPAHW, OKCETAHWI, TETPAruapopypaHmI,
TeTParuaPONHPAHHLII, TETPAruIPONTUPUHANHUIL, TeTPAruAPOTHPUMHIUHIIL,
TETPAruAPOTHOPEHIII, TETPAruAPOTUONHPAHUI U TOAOOHBIE. «3aMeleHHas TeTePOLIUTIIbHAS
IpyImnay 3aMeleHa B JIOOOM OJHOM WM HECKOJBKHX 3aMELIaeMbIX KOJIbLIEBBIX aTOMax,
KOTOPBIMH SIBJSIFOTCS aTOM yIJiepoAa B KOJIbLE WJIM aTOM a30Ta B KOJbIE, CBS3aHHBIA C
BOJIOPOZIOM.

B Hacrosiimem nOKyMEHTe, MHOTHE TPYIIbl (Hanpumep, anKwil, aJKWIeH, UKIOAIKUIL,
LIUKJIOAJIKUJIEH, apWJI, aPUJICH, TeTEPOapHII, FeTEPOapPUIICH, TeTEPOLIUKIIIII WIIA T€TEPOLMKIINIICH)
HA3bIBAIOTCS JIHOO «3aMEIIEHHbIMUY», OO «HEOOs3aTeNnpbHO 3aMelneHHbIMUY. Ecnmm rpynma
MOIU(HUIMPOBAHA OFHUM U3 3THX TEPMUHOB, €CJIM HE YKa3aHO WHOE, 3TO O3HAYAET, YTO JIF0Oast
9acTh IPYMIIbL, KOTOPAsk H3BECTHA CIIELUANNCTY B JAHHOW OOJIACTU TEXHUKH KaK JOCTYITHAs JIs
3aMELIeHUs], MOXKET ObITh 3aMeIleHa, YTO BKJIIOYAET OAMH WM HECKOJIbKO 3amectuteneil. Ecnu

NPUCYTCTBYeT OoJiee OAHOTO 3aMECTUTENs, KaKAbIH 3aMEeCTUTEeNb MOXET OBITh BbIOpaH
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He3aBUCHMO. Takue cpencTBa 3aMeIeH s XOPOIIO U3BECTHBI B JAHHON O0JACTH TEXHUKHU W/WITN
OIMIUCaHbl B HACTOAILICM OIIHUCAHUU. Heo6s[3aTeanble 3aMCCTUTCIIU MOFYT 6bITb J'IIO6bIMI/I
3aMECTHUTEISIMU, KOTOpre noaxoaaAT OJid HpI/ICOGI[I/IHeHI/Iﬂ K rpynne.

HOI[XOI[H]J.II/IMI/I 3aMECCTUTCIIAMU SIBJIAKOTCA TaKue, KOTOpre HE OKa3bIBAKOT
3HAYUTENBHOTO BPEIHOIO BO3JEHCTBHSA Ha CIIOCOOHOCTh coenuHeHus uHayuupoBatb HMOXI1.
ECJ‘II/I noaxonasamue  3aMECTUTCIIN KOHerTHO HC nepeqncneHbl, THUIIOBBIC 3aMECTUTEINU
BKIIO4aOT, HO He orpaHuueHbl umu. (C-Cs)anxun, (C;-Cs)ruppokcuankmn, (Ci-
Cs)ranorenankui, (C;-Cs) anmkokcu, (C;-Cs) ramoreHankokcH, rajoreHom, ruapokcui, -CN, -
NH,, -NO,, -OR®, -NR*R"™, -S(O);R*, -NR¥S(O);R", -S(O);NR*R", -C(=0)OR™,
OC(=0)OR*, -C(=S)OR*, -O(C=S)R*, -C(=0)NR*R"!, -NR*C(=O)R", -C(=S)NR*R"’,
NR¥C(=S)R™, -NR*(C=0)OR", -O(C=0)NR*R"', -NR*(C=S)OR", -O(C=S)NR*R", -
NR*(C=0)NR*R", -NR*(C=S)NR*R", -C(=S)R*!, -C(=O)R*, dennn wm 5-6-uneHHbIt

o 1 . bl
rerepoapun. Kaxapii R* u kaxaeii R™ HesaBucumo Buiomparor u3 -H u (Ci-Cs)ankuna,

HeoOs3aTenpHO 3amerneHHoro ruapokcwioMm win (Ci-Cs)ankoken; R apnsercs -H, (C;-
Cs)ramorenankmwiom wm  (Ci-Cs)ankunom, rae (C;-Cs)amkun HeoOs3aTeNbHO — 3aMeleH
rugpokcuioM win (C;-Cs)ankokey; u ii paBHO 1 win 2.

Dapmayesmuyeckiue KOMRO3UYUU

Onucannble 3aech coenruHeHus sBisoTess uHaykropamu HMOXI1. ®apmaneBTudeckas
KOMITO3UIMST 110 HACTOSILEMY H300PETEHHIO BKJIIOYAET OAMH WM HECKOJbKO HHAYKTOPOB
HMOX1 wnmu ux QapmaneBTHYeCKH NPUEMIEMYI0 COJb U (apMaleBTHYECKH NPUEMIIEMBbIH
HOCHUTEJIb WU Pa30aBUTENb.

«DapMareBTUYECKH TPUEMIIEMBII HOCUTENb» U  «(papMaLeBTHUECKH MPUEMIIEMbII
pa30aBUTENB» OTHOCATCS K BELIECTBY, KOTOPOE CIOCOOCTBYET COCTABIEHHIO W/WIIM BBEIEHHIO
aKTHBHOTO areHra u/wimm adbcopObumu CyObEeKTOM, W MOTyT OBITh BKJIIOYEHBI B KOMIIO3UIIMU
HACTOSIIIEr0 ONMCAHMS, HE BBbI3bIBAS 3HAYUTEIBHOTO HEOJArONPHSTHOIO TOKCHKOJIOTHYECKOTrO
BO3AEUCTBUSI Ha CyObekTa. Heorpanwumarouipe mnpumepbl (GpapManeBTHYECKH MPUEMIIEMBIX
HocuTeneil w/wnu pasbasurenedl BkmouaroT Boay, NaCl, HOpMasbHBIE COJIEBBIE PACTBOPBI,
JIAKTHPOBAHHBIA PUHTEp, HOPMAJIBHYIO Caxapo3y, HOPMAaJbHYIO IIFOKO3Y, CBSI3YIOIIUE areHTHI,
HATOJIHUTENM,  Pa3pbIXJIUTENH, CMa3bIBAIOIIME  areHThl, TOKPBITHS,  MOACIACTUTEINH,
apoOMaTH3aTOPBl, PACTBOPBI COJIK (HAMpUMep, pacTBOp PuHrepa), CUPTHL, Maclia, JKEJIATHHBI,
YIJIEBOABI, TAKHE KaK JIAKTO3d, aMIJIO3a MJIM KPaxmall, THAPOKCHUMETHIILEIUIION03Y, CIOKHBIE
3(UpPBI KUPHBIX KUCJIOT, NOJUBHHUWIMTUPPOIUANH U KpacuTeNu U ofgo0Hble. Takue mpenapaTsl
MOTYT OBITh CTEPUJIM30BAHBI W, MpPU JKEIAHWH, CMEIIaHbl CO BCIIOMOTATENIbHBIMU areHTaMHu,
TAKUMH KaK CMAa3bIBAIOLINE AreHThI, KOHCEPBAHTHI, CTAOMIIM3AaTOpPbL, CMAYMBAIOIIHNE AreHTHI,
SMYJBraTOPbl, COJHM [JIsl BIMSHUS HAa OCMOTHYECKOE AaBiieHHe, Oydepsl, KpacuTenu u/wim
apOMaTUYECKHE BELIECTBA, M MOAOOHBIE, KOTOPbIE HE BCTYMAIOT B BPEAHYIO PEAKIUIO C, UM HE
NPENATCTBYIOT AaKTHBHOCTH COEJUHEHUN, TIPEICTABIEHHBIX B HACTOSIIEM JIOKYMEHTE.
Crienianuct B JaHHOM 00JIACTH TEXHHUKH MOMMET, YTO Apyrue (papMaleBTHIECKHUE SKCLUITHEHTI
HOJXOJAT ISl UCTIOJIB30BAHUS C OMMCAHHBIMU COETNHEHUSMU.

dapMareBTHYeCKHe KOMIIO3ULUK [0 HACTOSIIEMY H300PETeHHI0 HeoOs3aTeIbHO
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BKJIFOYAIOT OJMH WJIM HECKOJBbKO (papMaleBTHUECKH TPUEMJIEMBIX HOCUTENeH W/iin
pasbaBuTenell 1 HUX, TAKUX KaK JIAKTO3a, KpaxMall, LEeJUTI0JIo3a U AeKCTpo3a. Takke MOryT
OBITh BKJIIOYEHBI JAPYIHE€ OKCLUIMEHTBI, TAaKHE€ KaK apoMaTH3aTOpPbl, MOJCIACTUTENH U
KOHCEPBAHTBI, TaKue KaKk METWJ-, 3TWJI-, Iponwi- u OyTrunnapabensl. bonee momHble crimcku
MOAXOASIINX SKCIUMUEHTOB MOkHO Haitu B Handbook of Pharmaceutical Excipients (5th Ed.,
Pharmaceutical Press (2005)). Cnenuanuct B AaHHONW 00JACTM TEXHHMKHU JIOJIKEH 3HATh, Kak
IPUTOTOBUTh COCTABBI, MOAXOMSINME IS PA3IMYHbIX TUIOB IyTed BBeneHHs. OObIUHBIE
NPOLEAYPbl U UHTPEIUEHTHI Uil BHIOOpPA U MPUTOTOBJIEHUS MOAXOASIINX COCTABOB OINHCAHBI,
Hanpumep, B Remington's Pharmaceutical Sciences (2003-20th edition) u B The United States
Pharmacopeia: The National Formulary (USP 24 NF19), onyOnukoBanHoii B 1999 rony.
Hocurenu, pazbaBurenu W/uian 5KCUUMHEHTHI SIBJIIOTCS «IPHUEMIIEMBIMI» B TOM CMBICIIE, YTO
OHU COBMECTHUMBI C JPYTMMH HHIPEIUEHTaAMH (apMalleBTHUECKONW KOMITO3UIMM U HE BPEIHBI
IUIS €€ PELIUITUEHTA.

Cnocobvl nevenus

B HEKOTOpBIX BapHaHTaxX OCYIIECTBICHUs, H300pETeHHEe MPENCTABISIET CIIOCOOBI
yBenuueHuss akTuBHOCTH uiu komudectBa HMOXI1 y uenoBeka, BKJIOHarOIMe: BBeIEHUE
4es0BeKy 3((HEKTUBHOTO KOIMYECTBA COSIUHEHHUN 110 M300PETeHNIO WK UX (hapMaLeBTHIECKH
NPUEMIIEMON COJTH UK 3P PEKTUBHOTO KOJUUECTBA UX (PapManieBTHIECKON KOMIO3HLIH.

B HekoTOphIX BapuWaHTax OCYLIECTBIEHMs, H300pETeHHEe OTHOCUTCS K crocobam
aktuBanmu (axtopa TpaHCcKpuniuu Nrf2 y dYenoBeka, BKIIOYAIOIIUM: BBEIEHHE YEIOBEKY
3¢ (}eKTUBHOrO KOJUYECTBA COCAMHEHUH N0 U300peTeHHr0 Win uX (apMaLueBTHUYECKU
pUEeMIIEMON COJH UK 3P PEKTUBHOIO KOJUYECTBA UX (papMalieBTHUECKON KOMIO3ULIUH.

B HeKOTOpBIX BapuaHTax OCYLIECTBJICHUs, H300peTeHHe MPEACTAaBISET CIOCOOBI
cHkeHus: kommdectBa ROS y wenoBeka, BKIIOYANOIINE: BBEACHHE 4ENIOBEKY >(PQeKTHBHOrO
KOJIMYECTBA COEAMHEHHMH MO M300pETEeHMI0 MM UX (PapMaleBTUUECKH NMPUEMIIEMOH COJIM WU
3¢ (eKTUBHOTO KOJIMYeCTBa UX (PapMarleBTUYECKONH KOMITO3HLIMH.

B HeKOTOpBIX BapHaHTaX OCYLIECTBICHMs, H300pETEHHE TMPENCTaBIAeT CIOCOOBI
UCTIONB30BaHusT  3((EKTHBHOIO KOJUYECTBA COENMHEHWUH MO W300pPETeHHI0 WM UX
(apMaleBTHUECKH MPUEMIIEMOH CONMH UM 3(PPEKTUBHOIO KOJMYECTBA MX (papMalieBTHUECKOM
komno3un. CoenuHeHHs 110 H300PETeHHIO B UX (papMalieBTUYECKHEe KOMIIO3HLIUK MOTYT OBITh
NOJIE3HBI JUTSI MHOKECTBA TEPANIeBTUYECKUX MPUMEHEHHH, BKIFOUas, HAIPUMED, JISYCHNUE /MU
YMEHBLICHNE IIMPOKOTO CHEKTpa 3a00JeBaHNN U HAPYIIEHHH, BKIIIOYast, HarpuMep, Gudpo3HbIe
3a0oneBaHus, HeHponereHepaTUBHOE 3a00JIeBaHME, CEPIEYHO-COCyaucToe 3aboseBaHMHe,
3a0oNieBaHKEe MOYEK, BOCMAIUTEIbHOE 3a0oyieBaHue, 3a00NieBaHe TedYeHH, 3a00JieBaHKe IJa3,
3a0oneBaHne ILIUTOBUAHOM JKEeNe3bl, BHUPYCHYIO HMH(EKIMIO, OCTEONopo3, HaAPYLICHHUS,
CBS3aHHbIE C OEpPEeMEHHOCTBIO, JHIOMETPHO3, nuader, pak, KOoxHble 3a0oJeBaHws,
MUTOXOHJIpHAJIbHbIE 3a00JIEBAHMS, T'€MATOJIOIMYECKHE HapyIIeHWss M 3a00JeBaHUS MBIIILI
CriocoObl  BKIIFOUAIOT BBEAEHHE CYOBEKTY, HYXKIAOIEMyCs B 3TOM, (apMaleBTUYECKH
3¢ PexTUBHOrO KOJNMYECTBA OXHOTO WJIM HECKOJBKHUX COEIMHEHHH MO H300PETeHHI0, WX

(dapmaneBTHYECKU IPUEMJIEMON COJIM W/WH UX (papMarieBTUYeCKIX KOMITO3ULIUH.
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CoenuHeHus, KOTOPbIE YBEIMYUBAIOT YPOBHU WK akTuBHOCTH HMOX1, moTeHmanpHo
NOJIE3Hbl TPHU JieueHHH 3a00JI€BaHUIl WM COCTOSIHUI, KOTOpPble MOTYT OBITh CBSI3aHBI, IO
MEHBIIEH Mepe, YaCTHYHO, C OKUCIUTENIbHBIM CTPECCOM, TAKUX KaK, HO HE OrPaHUYMBAsICh UMH,
¢ubposnbie  3aboseBaHusl, HeHpoAereHepaTUBHOE 3a00JieBaHUE,  CEPIEYHO-COCYAUCTOE
3a0osneBaHne, 3a0o0jeBaHUE IIOYEK, BOCHAJIUTENbHOE 3aboneBaHue, 3a00NeBaHME II€YEHHU,
3a0ojeBaHue ria3, 3a00JeBaHHE IIMTOBUAHOW KeJe3bl, BUPYCHYIO HMHQEKIHIO, OCTEONOopo3,
HApYLICHHs], CBSI3aHHBbIE ¢ OEPEMEHHOCTBIO, SHAOMETPHO3, AHa0eT, pak, KOXKHbIe 3a00IeBaHus,
MUTOXOHJIpHAJIbHbIE 3a00JIeBaHMs, F€MATOJIOTHYECKUE HAPYIIeHUs M 3a0ojeBaHusl MbIml. B
HACTOSIIEM ONMUCAHWH, 3a00JEBAHUSI WIH COCTOSIHHS, CBS3aHHBIE C OKHUCIUTEIBHBIM CTPECCOM,
TaK)Ke BKIFOYAOT XpOHUYeCKue 3(PGexTel (Hanpumep, TOBPEXKIEHHE TKAHEH, XPOHHYECKOEe
BOCIIAJICHUE), CBSI3aHHBIE CO CTOMKHM HJIM JOJTOCPOYHBIM IOBBIIIEHHEM OKHUCIHTEIBHOTO
cTpecca u3-3a 3a00JIeBaHUI UM COCTOSIHUMN, ONHCAHHBIX B HACTOSIIIEM JIOKYMEHTE.

®ubpo3Hble 3a00I€BaHUs, CBSI3aHHBIE C OKHCIUTEIbHBIM CTPECCOM, BKJIIOYAIOT, HO HE
OTPAHWYUBAIOTCS UMM, (UOpPO3HbIE 3a00JIEBaHUST JIETKUX, TaKHe KaK XpPOHUYECKas
oO0ctpyktuBHass Oonesnp serkux (COPD), uamonarmueckuii ¢puOpo3 JErkux MU CapKOHUIO3;
¢bubpo3Hble 3a00JieBaHUS] TMEYEHW, B TOM 4YHCJIE BBI3BAHHBIC AJKOTOJBHBIM LIUPPO3OM,
CTEAaTO30M, XOJIECTa30M, TIOOOYHBIM JEeHCTBHEM JIEKAPCTBEHHBIX CPEACTB W BHUPYCHOM
uHpeknuen; n GuOpo3Hble 3a00eBaHUS KOXKH, BKIIIOYAsl AyTOUMMYHHbIE 3a00JI€BaHUS, TaKHe
KaK CKJIEpOJEPMHUS U IICOPHA3.

HefiponerenepatuBHple 3a00eBaHus, CBA3aHHbIE C OKUCJIUTENBHBIM CTPECCOM,
BKJIIOYAIOT, TOMHMO Tipodero, artakcuto Dpuapeiixa, Oone3nb Ajbireiimepa, O00Jie3HB
ITapkuHcona, OOKOBONH aMHOTPOQUUECKUH CKJIEPO3, PACCESHHBIM CKIEPO3, IereHepaTHBHOE
3a0o0neBaHNe YepernHO-MO3roBoro Hepsa u cunapom Ilapko-Mapu-Tyra.

Cepneuno-cocymuctele  3a00NeBaHUs, CBA3aHHBIE C  OKHUCIUTEIBHBIM CTPECCOM,
BKJIFOYAIOT, HO HE OrPaHWYMBAIOTCS WMH, TUIEPTOHMIO, CEPAEYHYI0 HEIOCTaTOYHOCTD,
THIIEPXOJIECTEPUHEMHIO, aTePOCKIIEPO3, apTEPHOCKIEePO3, TPOMOO3, OCTPbI KOPOHAPHBIH
TpomOO3, TpomOO3 riyOOKMX BeH, 3a0oyieBaHue TMepu(epUdecKux COCYIOB, 3aCTOUHYIO
CEepPAEYHYI0 HEAOCTATOUYHOCTh, OCTPbII KOPOHAPHBIN CUHIAPOM, HEAOCTATOUHOCTh apTepHaIbHON
(buCTyNBI s AMANTH3a, ULIIEMUYeCKoe penepy3nOHHOE MOBPEKACHUE, MEPBUYHYIO JIETOUHYIO
THIIEPTEH3UI0, TIEPBUYHYIO JICTOYHYIO apTEPHAIBHYIO THIIEPTEH3HI0O M BTOPHYHYIO JIETOYHYIO
apTePUATbHYIO THIIEPTEH3HIO.

3a0oneBaHns TOYEK, CBS3aHHbIE C OKHCIHTEIBHBIM CTPECCOM, BKJIIOYAIOT, HO HE
OTPaHUYMBAIOTCS UMH, OCTPOE MOBPEXKIEHHE MOYEK, MOJUKHUCTO3 MOYEK, CHHAPOM AJBIIOPTA,
Ia0eTHYeCcKy He(pomaTHio, IIOMepYISIpHbIA He(QPHUT, BOTUAHOUHBINH HEPPUT, CEPIIOBHIHO-
KJIETOYHYIO HEPONATUIO U OCTPBIA TYOYIAPHBIA HEKPO3.

BocnanurenpHble 3a007€BaHNs, CBA3aHHBIE C OKUCIUTEIBHBIM CTPECCOM, BKIIIOYAIOT, HO
HE OrpPaHWYUBAIOTCS WMH, aCTMy, XPOHHYECKOe OOCTPYKTHUBHOE 3a00JeBaHUE JIETKHX,
UMONIaTHYeCKUH (UOPO3 JIErKUX, BOCMAJIMTENbHBIA CHHIPOM KHIIeyHHKa, Oone3Hb KpoHa,
LEINAKUIO, SI3BEHHBIH KOJHUT, XPOHHYECKOE BOCHAIUTENbHOE 3a00JieBaHHE KHIIEUHUKA,

CKJIEPOAEPMHUIO, JEPMATHUT, CHCTEMHYIO KPAaCHYIO BOJYAHKY, 330()aruT, BaCKYyJUT, TTAHKPEATHUT,
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TEH/UHUT, OCTE0APTPUT, PEBMATOUAHBIN apTPUT, AHKIJIO3UPYIOLINH CIIOHIMINT U XPOHUYIECKOE
BOCTIAJICHHE TOJIOBHOTO MO3Ta.

3a0oneBaHusl TE€YEHH, CBSI3aHHBIE C OKUCIMTENbHBIM CTPECCOM, BKIFOUAIOT, HO HE
OrpPaHUYMBAIOTCS MMH, TOKCHYHOCTb I€YEHHU, BBI3BAHHYIO JIEKAPCTBEHHBIMU CPEICTBAMHU, HE
AJIKOTOJIbHBIM ~ CTEaTorenaTUT M TeNaTuT, Hanpumep, WHQEKIMOHHBIH rematutr B u
uHpexunonHslit renatut C.

I'masHble 3a00J€BaHUS W COCTOSIHUS, CBS3aHHBIE C OKHCIHMTENBHBIM CTPECCOM,
BKJIFOYAIOT, HO HE OTPAHMYMBAIOTCS MMHU, KOHBIOHKTUBUT, TJIAYKOMY, YBEHT, 3a)KUBJICHHE paH
(nanpumep, nocne onepanuy, Takoi kak LASIK), TpaBMmbI riiasza, TpPaHCIUIAaHTATHI POTOBUIIBI,
SHAOTENUANBHYI TUCTPOodUI0 poroBullbl MDykca, AereHeparyio KEITOrO ISITHA, KaTapakTy,
JIETKYIO PETUHOMATHIO, MUTMEHTHBIN PETUHHUT, AHA0ETUYECKYI PETUHOMATHIO U PETHHOIATHIO
HEOHOIICHHBIX, a TaK)K€ BOCHAJEHHMs ¢ TOBPEKICHUS TKAaHEH, CBSI3aHHBIE C STUMH
3a00JIeBAaHHSIMU.

3a0oneBaHuss IMUTOBUIAHON JKeNe3bl, CBSI3aHHBIE C OKHUCIHTENbHBIM CTPECCOM,
BKJIFOYAIOT, HO HE OrPAaHUYUBAIOTCS WUMH, Ooje3Hb I 'peiiBca, (QOTUKYISIPHYIO ageHOMY H
NANMWUIPHYIO B QOJUTHKYJSIPHYIO KaPLIHHOMBI.

3a0oneBaHNsl JIETKHX, CBSI3aHHBIE C OKHCIHTEIBHBIM CTPECCOM, BKIIIOYAIOT, HO HE
OTPaHUYMBAIOTCS HMMH, OpPOHXUT, aCTMy, XPOHHYECKYIO OOCTPYKTHBHYIO OOJI€3Hb JIETKHX,
UAMOTIaTHYECKUN (PUOPO3 JIETKUX, JIETOYHBIH OPOHXHUT, OPOHX0IKTa3bl, OTEK JIETKUX U 3Mpuzemy
JIETKUX.

Koxnble 3a00neBaHus, CBA3aHHbIE C OKHCIUTEJIbHBIM CTPECCOM, BKJIIOYAIOT, HO HE
OrPaHUYMBAIOTCS MU, IEPMATHUT, CKIEPOAEPMHUIO U IICOPHA3.

BupycHble uHQpEKIuH, CBA3aHHbIE C OKHUCIUTENbHBIM CTPECCOM, BKJIOUYAIOT Kak
BUPYCHYIO PEIUIMKALMIO BUPYCOB, TaK W MOBpEXAeHHe TKaHel (wmanpumep, Gubdpo3) usz-3a
OKHCJIUTENIBHOTO CTpecca B pe3yJbTaTe XPOHUUYECKOH BHUPYCHOW HWH(MEKIUH, Ul BHUPYCOB,
BKJIFOYAsi, HO HE OTPAaHUYUBASICh HMH, BUPYC UMMYHOIE(pHUIINTA YeJoBeka, renatut B, rematur C
U BHPYC Teprieca.

JnabeTryeckre COCTOSIHUS BKJIFOUAIOT, HO HE OTPAaHUYMBAIOTCS] HIMH, caxapHbliil nuader 1
TUMA, CaxapHblii nuader 2 Tuma, recTalMOHHBIA auaber, mpenauadeT, THMEePTrIMKeMUI U
MeTa0OJMYECKU CHHAPOM, a TAaK)K€ BTOPUYHBbIE COCTOSIHHS, BO3HHUKAIOIIHUE B pPE3yJIbTaTe
INa0eTHYECKNX COCTOSIHMH  (nanpumep, 3acTOHHYIO CEpIEYHYH0 HENOCTATOYHOCTh U
He(POMaTHIO ).

MuTOXOHAPHATIbHBIE 3a00JI€BaHNUS, CBSA3aHHBIE C OKUCIUTENBHBIM CTPECCOM, BKIIFOYAIOT,
HO HE OTPaHWYMBAIOTCS WMH, MHUTOXOHIPUAIBbHbIE MUOMATHUH, HACIEICTBEHHYIO ONTHYECKYIO
Hesporaturo  Jlebepa (LHON), MHOKJIOHHYECKYIO OSIIJICTICHIO C pPBAHBIMH KPAaCHBIMH
BosiokHamMu  (MERFF), MUTOXOHIpHANBbHYIO  3HUE(PATIOMHUONATHIO,  JIAKTAUAEMHIO |
uHcynbTononoOHsIe 3nu30a6l (MELAS) wnn cunapom Jlest.

I'emaTonornueckue HapyLUIEHNs], CBA3aHHBIE C OKHCIUTEIbHBIM CTPECCOM, BKIIFOYAIOT, HO
HE OrpaHUYMBAIOTCS UMM, aHemuio JlalimoHna-bidkdana, MUETONUCIIIACTUYECKUN CUHIPOM,

CCPIMOBUAHO-KIICTOUYHYIO aHEMUIO U OeTa-TasecCceMHuIo.
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3a0oneBaHNs MBIIIL, CBS3aHHBIE C OKHUCJIUTENBbHBIM CTPECCOM, BKIKOYAIOT, HO HE
OrpPaHUYMBAIOTCS UMM, MBIIEUHYIO AucTpoduro Jromenna, MpieuHyo auctpoduro JlelineHa,
MBILIEYHYIO AucTpoduro bekkepa, MUOTOHNYECKYIO IUCTPO( IO U pabIOMHONIN3.

Paku, cBsA3aHHBIE C OKUCIUTEIBHBIM CTPECCOM, BKJIIOYAIOT, HO HE OTPaHUYUBAIOTCS UMY,
paK TpyAH, KOJOPEKTANbHBIM pak, pak JIETKUX, paK SUYHUKOB, PaK MAaTKH, paK IpPOCTAaTHI,
JeHKO3BbI, TUM(OMBI, pak MO3Ta (BKJIO4Yas MyJbTHHOPMHYIO ITHoOIacTOMy U HelpoOiacTomy),
paK roJIOBHI U II€H, paK MOKEyA0YHOH JKeje3bl, METaHOMY, relaTOLEIUTIOJIIPHYIO KapLMHOMY,
paK TMOYeK U CApPKOMBI MSITKUX TKaHel. B 0HOM BapuaHTe OCYINECTBJICHHUS, PAKOM SIBIISIETCS PaKk
IPYAH, paK TOJCTOH KHIIKU M PaK SUYHUKOB. B OMHOM BapuaHTe OCYINECTBJIEHUS, PaK BbIOpaH
U3 JIEHKO3a, OCTPOr0 MMEJOMAHOrO JIEHKO3a, XPOHUYECKOTO MHEJOreHHOrO JIEWKO3a, paka
TPy, paka MO3ra, paka TOJICTOW KHINKH, KOJOPEKTAJIBbHOIO paka, paka TOJIOBBl M INEH,
renaToLEUTIOJIIPHON KapIMHOMBI, aJ€HOKAPIIMHOMBI JIETKOTO, METaCTATHYECKOW MEIaHOMBI,
paka MOKENTyIOUHON JKeJe3bl, paka MPeNCTaTeIbHOMN Kee3bl, paKa STMYHUKOB U paka rmodek. B
OJTHOM BapHaHTE OCYLIECTBIICHHS, PAKOM SIBJSIETCS] PAK JIETKUX, PAK TOJICTOH KHUIIKH, paK MO3Ta,
HelpoOiacToMa, pak MPOCTAaThl, MeJIaHOMA, MyJIbTU(OPMHAs TITHOOIACTOMA WIIH PAaK STMYHUKOB.
B npyrom BapuaHTE OCYINECTBIICHHs, PAaKOM SIBIISIETCS PaK JIETKWX, PaK TPyIH, PaK TOJCTOH
KHIIKH, paK MO3ra, HeHpoOiacToma, pak IMpoCTaThl, MEJIAHOMa, MyJIbTU(OPMHAS TIHoOIacToma
WIN paKk sSMYHUKOB. B elne oHOM BapHaHTE OCYILIECTBIIEHHS, PAKOM SIBJSIETCS PaK IPYAH, PaK
TOJICTON KHUIIKH U PaK JIETKUX. B ApyroM BapuaHTe OCYINECTBIICHUS, PAKOM SIBIISIETCS PAK IPYIH.
B eme ogHOM BapuaHTe OCYIIECTBJICHHUS, PAKOM SIBJIAETCS Pak rpyan 0a3ajbHOrO IMOATHUIIA UITH
JIOMHHAJIBHBIN pak rpyau noatuna B. B eme ogHOM BapuaHTe OCYLIECTBIEHHS, PAKOM SIBJISETCS
pak rpyzau 6a3anpHOro MoATHIA. B ele oHOM BapuaHTe OCYINECTBIIEHHUS, OCHOBHBIM MTOJTHIIOM
paka rpynu sBisgercss ER (peuentop scrporena), HER2 u PR (peuentop mnporecrepona)
OTpHULIATENIbHBIA pak Irpyau. B ele onHOM BapuaHTe OCYLIECTBJICHMs, PAKOM SIBIISIETCS pak
MSITKMX TKaHel. «Pak MSTKHX TKaHei» sIBJISETCS MPU3HAHHBIM B JAHHOW OOJNIACTH TEPMHHOM,
KOTOPBI OXBAThIBAET OMYXOJIH, MPOUCXOASINNE U3 JFOOOW MSTKON TKaHu Teja. Takasi Msirkas
TKaHb COCIHMHSET, TOANEPKUBACT WJIM OKPYXKAET pa3JIMYHbIe CTPYKTYpbl W OpTaHbl Tela,
BKJIFOYAsi, HO HE OrPAaHUYMBASICh WMH, TJAJKUE MBILIIb], CKEJIETHBIC MBIIIIbL, CYXOXHIHUS,
¢ubpo3HbIE TKaHM, JKHPOBYKD TKaHb, KpPOBEHOCHBIE M  JUM(pATHYECKHE  COCYBI,
NEPUBACKYJSIPHYIO TKaHb, HEPBbI, ME3EHXUMAJIbHbIC KJIETKH M CHHOBHAJbHBIE TKAaHH. Takum
00pa3oM, paku MSITKHX TKaHEH MOTYT BO3HHMKATh B KUPOBOW TKAHH, MBILIEYHOW TKaHH, HEPBHOM
TKaHH, TKAHU CYCTaBOB, KPOBEHOCHBIX COCYIaX, TUM(ATHIECKUX cocynax U GUOPO3HBIX TKAHSX.
Pak Msrkmx TkaHed MoOXeT OBITh NOOPOKAYECTBEHHBIM HJIHM 3JIOKAueCTBEHHbIM. OOBIMHO
3JIOKQYECTBEHHBIE OIyXOJIM MATKUX TKaHEH HA3bIBAIOTCS CAPKOMAMHU HMJIM CApPKOMaMH MSTKHX
TkaHeil. CyInecTByeT MHOMKECTBO THIIOB OIyXOJiell MSTKMX TKaHeW, B TOM YHCIE JIUIOMA,
aunoOnacroma, ruOepHOMaA, JIMIIOCAPKOMA, JICHOMHOMA, JIeHOMHOCapkoma, padmomMuoma,
pabnomuocapkoma, Hetipodubpoma, mBaHHOMA (HEBpHUJIEMOMA), HEBPOMA, 3JIOKAYECTBEHHASI
IIBaHHOMa, HelpopubpocapkoMa, HEBpPOTeHHas CapKoOMa, Vy3JIOBaTbli  TEHIOCHHOBHT,
CHHOBHAJIbHAsl ~ CapKOMa, TI€MAaHTMOMa, TIJIOMyCHas  OIyXOJib, TE€MAaHTHONEPULIUTOMA,

IeéMaHTHOdHAOTEINOMa, aHTHocapkoma, capkoma Kamomwm, numdanruoma, ¢udpoma,
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snacropubpomMa, MOBEPXHOCTHBIA (ubpomaros, ¢uOpo3Has ructuouuToma, (udpocapkoma,
¢ubpomaros, BosBbImaromasics aepmarodpudpocapkoma (DFSP), 3inokauectBeHHast GuOposzHast
ructuoruroMa  (MFH), Mukcoma, 3€pHUCTOKJIETOYHAs  ONYyXOJib,  3JIOKAYECTBEHHbIE
ME3EHXUMOMBI,  albBEOJSIpHAsi  capkoMa  MATKOW  4acTH, OIUTENHOWAHAs  CapKoMa,
CBETJIOKJIETOYHAsl CapKOMa U JI€CMOIUIACTHYECKass MENKOKJIETOUHAsl OMyXoyib. B KOHKpeTHOM
BapUAHTE OCYLIECTBJICHHs, PAKOM MSTKHX TKaHEH SBJSIETCSl CAPKOMA, BBIOPAHHAsI W3 TPYIIIBI,
cocrosimeil 3 GuOpPOCapKOMBI, CAPKOMBI JKEJTyJOYHO-KHIIEYHOrO TPaKTa, JeHOMHOCAPKOMBI,
nenuddepeHInPOBAHHON JIUITOCAPKOMBI,  TJICOMOP(HON JTUIOCAPKOMBI, 3JI0KA4€CTBEHHOM
(uOPO3HOI rTUCTHOLUTOMBI, KPYTJIOKJIETOYHON CAPKOMBI M CHHOBUAJIBHOM CAPKOMBI.

Takum oOpa3om, HacTosIIee H30OPETEHHE MPENCTABIISIET CIIOCO0 JIEUSHUS], BKITFOYAFO UM
BBeIcHHE CyOBeKkTy coenmHeHus ¢popmydsl (I) wim ero gapmareBTHYecKH MPUEMIIEMOH COJH
IUTsL JIEYSHMsI, TI0O MEHbIIEH Mepe, OMHOrO U3 3a00JIEBAHUN WJIM COCTOSHUH, MepeYHCIICHHBIX
BBILIIE.

«CyOBbeKkTOM» SIBISIETCS MIIEKOIUTAOINEE, TPEATIOUTUTENBHO, YEJIOBEK, HO TAK)KE MOXKET
OBITH KMBOTHOE, HYKJAKOILIEEeCs B BETEPUHAPHOM JICUSHHH, HAIIPHMED, JOMALIHHE KUBOTHBIE
(nanpumep, cobaku, KOIKH M TMOJOOHBIE), CENbCKOXO3SHCTBEHHbIC >XUBOTHBIE (Hanpumep,
KOPOBBI, OBIIbI, CBUHBH, JIOIAAN U OA0OHBIE) U 1abOpaTOPHBIE KUBOTHBIE (Hanpumep, KPbICHI,
MBIIIH, MOPCKHE CBUHKHU H MOJOOHBIE).

Cnocobwi 66eoenus it 003Upo6aHHbIE POPMbL

To4yHOE KOJTMYECTBO COEAMHEHUs], BBOIUMOE CYOBEKTY IS MONydeHus: «3(PPeKTHBHOTO
KOJIMYECTBa», OyIeT 3aBUCETb OT cmoco0a BBEACHHUS, THIA M TSDKECTH 3a00JeBaHUS WM
COCTOSIHUS M OT XapaKTEePUCTUK CYObEKTa, TAKMX Kak 00lee COCTOSIHUE 37I0POBbs, BO3PACT, IOJI,
Macca Tela W MNEePeHOCHMOCTb JIEKAPCTBEHHBIX cpeacTB. Crmeunmamuct B AaHHOH oOmactu
TEXHUKH CMOJKET OIPENENUTh MOAXOMAALINE NO3UPOBKH B 3aBUCUMOCTH OT 3THX U JAPYIHX
¢axropos. [Ipn BBeneHNH B KOMOMHALMY C JPYTUMU TEPANEBTUYECKUMH areHTaMH, HANpUmep,
NpU BBEACHUM B KOMOWHALIMM C TPOTUBOPAKOBBIM areHToM, «3()(eKTHBHOE KOJMUYECTBOY
J000r0 TOTIOHUTENBHOIO TEPANIeBTUYECKOrO areHTa OyneT 3aBUCETh OT THIA HCIIOJB3yEeMOTro
JIEKApCTBEHHOTO cpeacTsa. lloaxonsmme MO3UPOBKU Ui OJOOPEHHBIX TEPANeBTHUECKUX
areHTOB U3BECTHBI H MOTYT OBITh CKOPPEKTHPOBAHBI CIIELIMAIINCTOM B JAHHOH OOJIACTH TEXHHUKH
B COOTBETCTBHH C COCTOSTHHEM CYOBEKTa, TUIIOM COCTOSIHUS, KOTOPOE JIeYaT, M KOJIUYECTBOM
UCTIONIB3YEMOTO COEIMHEHHs MO0 W300pPETeHHI0 B COOTBETCTBUHU C, HANPHUMEp, JO3UPOBKAMH,
yKa3aHHbIMHU B JIUTepaType M pekoMeHaoBaHHbIMU B Physician’s Desk Reference (57th Ed.,
2003).

Tepmua «3¢(eKTHBHOE KOJUYECTBO» O3HAYAET KOJUYECTBO KOTOPOE, MPHU BBEACHUHU
CyOBEKTYy, MPUBOIUT K ONArONPHATHBIM HMIIH KEJAEMbIM PE3YJIbTaTaM, BKJIOUAs KJIMHHUYECKUE
pe3yAbTaThl, HANpUMEp, WHTHOUPYET, TMOAABISET MM YMEHBINAET CHUMIITOMBI COCTOSIHUS,
KOTOpOe JiedaT, y CyOBeKTa, MO CpaBHEHHIO ¢ KOHTpojeM. Hampumep, TepaneBTHUeCcKH
3¢ (eKTUBHOE KOJNYECTBO MOKHO BBOIUTh B CTAHAAPTHON NO3MPOBAaHHON (hopMme (nanpumep, Ot
0,1 mr no npumepHo 50 r B CyTKH, aJbTEPHATUBHO, OT 1 MI AO NPUMEPHO 5 TPAMMOB B CYTKH; U

B IPYyI'OM BapHaHTe, allbTEPHATUBHO, OT 10 Mr 10 1 rpaMMa B CyTKH).
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Hcnonb3yeMble B HACTOSIIEM JOKYMEHTE TEPMUHbBI «BBOJUTDHY, KBBEIAECHHE», KBBEECHUE)
U TIO00HbBIE OTHOCATCS K CIOco0am, KOTOpbIE MOYKHO MCIIONIb30BATh Il OOECTIEYEeHNs JOCTABKH
KOMITO3UIIMH K KeJTaeMOMY MeCTy OMOJIOrMYeCKOro AeHCTBHs. JTH CIIOCOOBI BKJIIOYAIOT, HO HE
OrpPaHUYMBAIOTCS MMM, BHYTPHCYCTaBHblE (B CyCTaBbl), BHYTPUBEHHbBbIC, BHYTPUMBILICUHBIE,
BHYTPUOIYXOJIEBbIE, BHYTPUKOXKHBIE, BHYTPUOPIOLINHHbIE, IOJKOXKHBIE, IE€POPaJIbHBIE,
MECTHbIE, WHTpAaTEKaJbHblE, MHIAJSLUOHHBIE, TPAHCIAEPMAJIbHBIE, PEKTAJbHbIE U IOJOOHBIE.
Meronb! BBEE€HUs], KOTOPbIE MOKHO MCIOJIb30BAaTh C ONMMCAHHBIMH B HACTOSILEM AOKYMEHTE
areHTaMu M crnocobamu, MOKHO Haiitw, Hanpumep, B Gilman, The Pharmacological Basis of
Therapeutics, current ed.; Pergamon; u Remington’s, Pharmaceutical Sciences (current edition),
Mack Publishing Co., Easton, Pa.

Kpome Toro, onucannsie naaykropel HMOX1 MOXXHO BBOAUTH COBMECTHO C APYTMMHU
TeparneBTUUECKUMU areHtamu. lcrnonp3yemble 371€Ch TEPMUHBI «COBMECTHOE BBEICHHEY,
«BBOJUMBII B COUETAHUH C» U UX I'pPaMMaTHYeCKHe SKBHUBAJEHTHI MpeJHA3HAYEHb! /U1 OXBaTa
BBEJCHUS JBYX WM HECKOJBKUX TEPaleBTHUECKUX AareHTOB OJHOMY CYOBEKTYy H
IpeHa3Ha4YeHbl AJI BKJIIOUEHHUS CXEM JIEUeHHUs, B KOTOPBIX areHThbl BBOAST OAHUM U TEM K€ UIH
pa3sHBIMU MyTSIMU BBEI€HUs WJIM B OJJTHO U TO K€ WJIM B pa3Hoe BpeMs. B HEKOTOpBIX BapHaHTax
OCYIIECTBIIEHHsI, OJHO WJIM HECKOJIbKO ONHMCAHHBIX 371€Chb COCAMHEHHH OyayT BBOAUTHCSA
COBMECTHO C JIpyTMMH areHTaMu. JTH TE€PMUHbI OXBATbIBAlOT BBEAECHUE JIBYX WM HECKOJBKUX
areHToOB CYOBEKTYy Tak, 4TOObI 00a areHTa W/WIM UX MEeTa0OJUThI MPUCYTCTBOBAIUA B CYOBEKTE
ONHOBpeMeHHO. OHHM BKJIIOWAIOT OJHOBPEMEHHOE BBEIEHUE B OTAEJIbHBIX KOMIIO3ULUSAX,
BBEJICHUE B PAa3HOE BPEMs B OTHENbHBIX KOMIIO3ULUSAX W/WIM BBEJEHHE B KOMIIO3HLIMHU, B
KOTOpPOI MPUCYTCTBYIOT 00a areHTa. TakuM 00pa3oM, B HEKOTOPBIX BAPUAHTAX OCYIIECTBJIECHUS,
COEJMHEHMs], ONHCAHHbIE B HACTOSINEM MAOKYMEHTE, W JpyrHe AareHTbl BBOAAT B OJHOU
KOMIO3ULMH. B HEKOTOPBIX BapHaHTaxX OCYIIECTBICHUS, COCAUHEHMs], OTMCAHHBIE B HACTOALIEM
JOKYMEHTE, U APYyTHe areHThl CMELIAHbl B KOMIIO3ULIUIO.

KoHkpeTHbIii crioco0 BBEICHHUS U CXeMa J03UPOBaHUs OyayT BHIOPAHBI JICUAIMM BPauoM
C yYeTOM KOHKPETHbIX OOCTOSTEeNbCTB ciy4ast (Hanpumep, cyObekTa, 3aboJeBaHus,
BOBJIEYEHHOTO OOJIE3HEHHOTO COCTOSIHHSI, KOHKPETHOTrO JiedeHus1). JleueHne MOKeT BKJIFOYATh
CYTOYHBIE, HECKOJIbKO CYTOYHBIX WJIH MEHEee CYTOYHBbIX (HampuMep, eKEeHEAeJbHbIE,
€KEMECSIUHBIC U T. J1.) A03bl B TEYCHHUE NIEPUOJIA OT HECKOJIbKHX JHEH 10 MECSLIEB WIIN TaXKe JIeT.
OnHako cnenMaj ucT B JAHHOH OOJACTH TEXHUKH Cpa3y K€ Paclo3HAET MOAXOASINUE W/WIn
SKBUBAJICHTHbIC JO3bL, TJSAS HA JO3UPOBKU ONOOPEHHBIX KOMITO3ULMH Uil  JIEYCHUS
3a00NeBaHMs C UCTIOJIb30BAaHUEM ONMUCaHHBIX HHAYKTOpoB HMOX1 B KauecTBe pyKOBOACTBA.

IlpencraBneHHble B HACTOSILEM JIOKYMEHTE COEJUHEHUs WM COOTBETCTBYIOIINE
dapmanieBTHUECKHE KOMITIO3ULMM MOXXHO BBOAWTH MALMEHTY B pPa3jN4YHbIX (opmMax B
3aBHCHMOCTH OT BBIOPAHHOTO NyTH BBENEHHUS, KaK OyAeT MOHATHO CIELUAINCTaM B JTaHHON
obnactu TexHuku. COeMHEHHs MO HACTOSIIEMY H300PETEeHHIO MOXKHO BBOJUTH, HAlpUMED,
NepOpaNbHBIM, MAPEHTEPATIbHBIM, OYKKAJIbHBIM, CyOJHHIBAJbHBIM, HAa3aJIbHBIM, PEKTAJbHBIM,
IUIACTBIPHBIM, HACOCHBIM WJIM TPAaHCAEPMANbHbIM BBEAEHHEM, U (apMaleBTHUECKUE

KOMIO3ULUHU COCTABJIAKOT COOTBCTCTBYIOIIHUM o6pa30M. HapeHTepaanoe BBCACHHUEC BKJIHOYACT
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BHYTPUBEHHBIN, BHYTPUOPIOIINHHBIN, MOJKOKHBINA, BHYTPUMBIIIEUHbIH, TPAHCIMUTENHAIBHBIH,
HA3aJIbHBINA, BHYTPUJIETOUHBIH, HHTPATEKAJIbHBIN, PEKTAIbHBIA U MECTHBINA CIOCOOBI BBEIEHHUS.
ITapeHTepanbHOE BBEIEHHE MOXKET OCYLIECTBISTHCS NMyTEM HENPEpbIBHONH MH(Y3UU B TEUEHHE
BBIOPAHHOTO MEPHOAA BPEMEHU.

dapmarieBTHUECKasT KOMIIO3HIMSI 10 M300PETEHHIO COCTaBJIeHa TaKUM O0pa3oM, 4TOOBI
OBITb COBMECTHMMOI C WpenanojaraeéMbiM IIyTeM BBeAeHUS. B BapuaHTe OCYIIECTBIICHHS,
KOMITO3MLIMEO ~ COCTaBJISIFOT B COOTBETCTBUM €  OOBIMHBIMH  MNpPOLEAYpPaMH B BHUIE
(bapMaleBTHUECKOW KOMIIO3HMLIMHK, AaJaNTHPOBAHHOW JUIsi BHYTPUBEHHOI'O, TOAKOXKHOTO,
BHYTPUMBILLIEYHOT'O, MEPOPAIbHOIO, MHTPAHA3AJIbHOTO UM MECTHOrO BBEIEHHUsS 4esloBeKy. B
NPEATIOYTUTEIbBHOM BapHaHTE OCYLIECTBICHHS, (DapMaleBTHUECKas KOMIIO3ULIUS COCTaBJIEHA
ISl BHYTPUBEHHOT'O BBEIEHUS.

OOBIMHO [JIs1 IEPOPANIBHOTO TEPANEBTUUECKOTO BBEACHUSI COCAMHEHUE MO HACTOSLIEMY
U300pEeTEHNI0 MOKET OBbITh BKJIIOYEHO C OKCLIUMNHEHTOM M HCIIONb30BaThCs B (opme
MPOTJIAThIBAEMbIX TaOJETOK, OYKKAJbHBIX TaOJETOK, MACTUJIOK, KATCYJ, SJIMKCUPOB, CYCIIEH3HA,
CUPOIOB, 0OJIATOK ¥ MOJAOOHBIX.

OOB/MHO ANl TMapPEeHTEPaJbHOIO BBENEHHUS PACTBOPbI COCAMHEHHUS IO HACTOSLIEMY
n300peTeHNI0 OOBIMHO MOXKHO MPUIOTOBHTH B BOJE, NOAXONALIEH IJIsI CMEIIUBAHUSA C
MOBEPXHOCTHO-aKTUBHBIM BEIECTBOM, TaKUM KaK T'MIPOKCHUIIPOMMIILIENII0N03a. Tak:ke MOryT
OBITH TPUTOTOBJIEHBI AUCIEPCUH B TIHULEPUHE, KUAKUX monudTuieHrmkonsax, JIMCO u ux
cMecsax ¢ uiau 0e3 cnupTa, U B Macjaax. B OOBIMHBIX YCIOBUSX XPAaHEHHUS U MCIIONB30BAHMS, STH
Ipenaparbl CoAepKaT KOHCEPBAHT, MPEAOTBPAILAOLIUN POCT MUKPOOPTaHU3MOB.

OOBbIMHO A1 MHBEKLUH MMOIXOIAT CTEPUIIbHBIE BOJHBIE PACTBOPHI WM TUCTIEPCHH, WU
CTepUJIbHBIE TIOPOLIKU COEIUHEHUs], OMMCAHHOIO B HACTOALLEM JOKYMEHTE, AJisi HEMEAJIEHHOTO
IIPUTOTOBJICHUsI CTEPUJIBHBIX PACTBOPOB WJIM AUCTIEPCUI Il MHBEKLUH.

INPUMEPBI

CokpaiueHusi, MPUMEHSIEMbIE BO BCEM OIMUCAHUU, MOTYT ObITh CYMMHUPOBaHbI HIKE C X

KOHKPETHBIM 3HAYCHHUEM !

AITH ALIETOHUTPUII

AcOH YKCyCHasi KUCJIOTa

Ac,O YKCYCHBIN aHTUIPUL
AlCls XJIOpU AJIFOMUHUS

Oe3B. 0e3BOIHBIN

BOJIH. BOJIHBIN

BOC TpeT-O0y THIIOKCUKapOOHHIT
ic LIUPOKUHN CUHIJIET

KOHILI. KOHLIEHTPUPOBAHHbIN

°C rpanycsl Llenbcus

KN KapOOHMITUUMUIA30J1
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OpoMUIl METUIIMArHUs

oucyabpua yriepona

nyoner

JenbTa

JAUXJIOPMETaH
N,N-11u30nponua3TuIaMuH
N,N-mumeTundopmamug
JTUMETHIICYIb(HOKCH]T
NeHTepUPOBAHHBIN TUMETHIICYIb()OKCU
JelTepupOBaHHAs BOJA

mudenmndochopun azua

rugpoxyopun 1-(3-AuMeTHIaMUHOTIPOTINI )-3-3 THIKAPOIOAUUMHIIA

3TaHOI
STHJIALIETAT
rpaMm

Jac

IPOTOH

BOJIOPOJ

N-[(mumeTunamuno)-1H-1,2,3-rpuazoso-[4,5-b]nupunun- 1 -unmerunen]-N-

metriMeTaHaMuHMs rekcadropdocdar N-okcun
N,N,N',N'-terpamerus-O-(1H-6en3orpuazos-1-un)yponus
rekcapTopdocdar

IIPOTOHHBIN sIIEPHBIM MArHUTHBIN PE30HAHC
a30THAas KUCJIOTa

BOJA

XJIOPUCTOBOJOPOHAS KHCIOTA

repu

CepHasi KHCJIoTa

KOHCTaHTa COYETAHUS

KkapOOHAT KaHst

THIAPOKCHUT KaJIHsI

docdar kanus

KUIKOCTHAs Xpomarorpadust

MOHOTHUIPAT THAPOKCUIA JIUTHUS

MOJIEKYJISIPHBIM HOH
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M MYJIbTUIUIET
M MOJIb

m-XIIBK MeTa-XJIoprepOeH30MHas KICIOTa
Mel METWIHOOU

MeOH METaHOJI

MT MUJUTUTPaAMMBbI

MUH MUHYTbI

MI'u merarepir (4acTora)

MUIT MIJUTAJTATP

MM MHJUTUMOJIb

MC MaccC CIIEKTPOCKOIHS

m/z OTHOILEHHNE MACChI K 3apsiay
N HOPMAJIBHOCTh

NaBH4 Oopruapun HaTPHsI

NaH TUAPUL HATPUS

NaHCO3 rUAPOKapOOHAT HATPHUS
NaNO, HUTPUT HATPUS

NaNO; HUTpAT HATPUs

NaOEt STOKCHJ HATPUsI

NaOH TUJIPOKCHUL] HATPHUS

NaOMe METOKCHJ] HaTpusl

NBS N-OpoMCyKIIMHUMET

Pd/C naJjutaanii Ha yrje
Pd(OAc), anerat mautagus (II)

POCl; okcuxJjiopua pocdopa

P»Ss neHracynbdun pocdopa
PtO, JUOKCH]I IIATUHBI

% MIPOLIEHT

pH BOJOPOJHBIN HOH

¢b./xB.1. (YHTBI Ha KBaIPATHBIA AOMM
KB KBapTeT

KT KOMHAaTHas TeMIlepaTypa

c CUHIJIET

SOCl, THOHWJIXJIOPHUL

T TPHUILIET
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OTHA ¢dTopun Terpa-#-OyTHIAMMOHUS
TBDMSCI TpeT-Oy THIANMETHIIXIOPCHIIAH
TOA TPUSTUIAMUH

TOK TPUPTOPYKCYCHAST KUCIIOTA
o TeTparunpodypax

TCX TOHKOCJIOHHAs1 XpoMaTorpagust

Hpumepsr 1h wu 1li. Cunre3 2-(6enso[d]oxca3on-2-unamuno)-1-mernn-1H-
O0en3o[d]umMmnaaszos-5-kap0oHOBOH KHCJOTHI U cuHTe3 2-(0en3o[d]okca3zon-2-uaamuno)-N-
(2-meToxkcmyTHI)-1-MeTHI-1H-0en30[d]Jumuaazon-5-kapookcamua:

OH o ) 0 . 0
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e
o L SO e
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M
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o
f .
= GG R -
19 HO 1 MeO/_J ©
O

EtO.C

Yenosus: a) Hucynedpun yraepona, KOH, O3Ortanon, Kunenue ¢ oOpaTHbIM
xonopuibHUKOM, 16 u; b) KoCOs, Merumitogun, Aneronurpun, 0°C - KT, 5 u; ¢) m-XIIBK,
JAXM, 0°C - KT, 4 g; d) Merunamun, JIM®, 60°C, 16 4; e) 10% Pd/C, MeOH, H,, KT, 5 u; f)
Iuanoren 6pomun, TI'®, H,O, 50°C, 16 u; g) NaH, 2-(meruncynbhonmn)oenso[d]okcazon, 1,4-
Huoxkcan, KT, 16 4; u) LiOH-H,O, TI'®, Oranon, Bona, 60°C, 16 4; i) 2-MeTOKCUATUIIAMHFH,
HODA, TUIIDA, IM®, 0°C - KT, 16 4

Crapusi-a: Cunre3 6en3o[d]oxca3on-2-Tnoga (1a)

K pactBopy 2-amunodenona (4,0 r, 36,7 mmons) B 3tanose (80 min) npu KT nobassiror
NOPOLIKOBBIN ruapokcua Kamust (3,59 r, 64,2 mmonb) U aucyiasdun yriepoaa (20 mn, 330,3
MMOJIb) ¥ PEAKIHOHHYID CMeCh KHUISTIT C OOpaTHBIM XOJIOAMJIBHUKOM B TeueHue 16 .
PeakimoHHY0 CMeCh KOHLIEHTPHPYIOT, pa3daisitoT Bojoi (100 mu) u moakucisiror 1 N HCI.
IMony4yenHoe TBepAOE BEMECTBO (PUIBTPYIOT U CYIIAT MO BAKYYMOM C MOJIy4Y€HUEM YKa3aHHOTO
B 3aroyioBke coennaenus (4,0 r, 72%), 'H saMmP (400 MI'y, AMCO-dg): 6 13,85 (muc, 1H), 7,51-
7,49 (m, 1H), 7,32-7,23 (M, 3H); KX-MC: m/z 152,0 (M+1)".

Crapus-b: Cunre3s 2-(metuntuo)oenso|[djoxcazona (1b)

K pactBopy Oenzo[d]okcazon-2-tnona (3,0 r, 19,9 Mmmonp) B aneronutpuie (50 M) npu
0°C moGasmsiroT kapOoHar kanmust (3,01 r, 21,9 mmonb) u meruiionua (1,36 v, 21,9 Mmonb) u

peakuoHHy0 cMmech nepeMemnBaroT mpu KT B Teuenue 5 4. PeakinonHyo cMech pa30aBisiioT
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Bonoit (60 mur), skcrparupyrorT EtOAc (2 X 100 mur). OObennHEHHBIH OpraHUYECcKUil CIoN
NPOMBIBAIOT BOOH (50 MII), HACBILIEHHBIM pacTBOpoM conu (50 mun), cymar Hax Oe3BOAHBIM
cynb(aroM HaTpWsi M KOHLEHTPUPYIOT IOJ BAaKyyMOM C NOJYYEHHEM IPOAYKTA, KOTOPBIH
MPUMEHSIOT Ha Cleayromeii craqnn 6e3 kakoi-nmiGo nampHeimed ouncrku (2,5 T, 76%); 'H
SMP (400 MI'u, IMCO-de): 6 7,65-7,62 (m, 2H), 7,34-7,30 (m, 2H), 2,76 (c, 3H); XKX-MC: m/z
166,0 (M+1)".

Cragus-c: Cunres 2-(Mernicyabponun)denso[dlokcasona (1c¢)

K pactBopy 2-(meruntuo)denso[d]okcazomna (500 mg, 3,0 mmons) B JIXM (20 mi) mpu
0°C nobaBnsitoT Mmema-xnopnepOeH30iHy0 Kuciaoty (938 wmr, 9,1 MMOnb), U PEaKLHUOHHYIO
cMmech nepemernmBaroT npu KT B Teuenne 4 4. PeakpoHHyro cMech pazOasisitot Bogoi (40 mun)
U BOAHBIA cyoi skcTparupyroT XM (2 X 100 mu). OObeauHEHHBI OPTaHUYeCKUH CIIOH
NPOMBIBAIOT HACHIIIEHHBIM pacTBOpoM OukapOoHara Hatpus (6 X 150 mu), Bomoi (50 mu),
HACBIIEHHBIM pacTBopoM conu (50 mur), cymar Han Oe3BOAHBIM CyJbpaToM HaTpUs |
KOHLIGHTPUPYIOT TOJ BAaKyyMOM C IOJIyY€HHEM IPOAYKTa, KOTOPBIH Cpa3ly NPUMEHSIOT Ha
cnenyroled ctaauu 0e3 kakoh-nudo mononHuTeNnsHOM oyncTku (300 mr); XKX-MC: m/z 198.,0
(M+1)".

Cragus-d: Cunres 3Ttua 4-(Meruniamuso)-3-uutpodensoara (1d)

K pactBopy sTun 4-xnop-3-autpodensoara (30,0 r, 131 mmons) B IMPA (100 M) mpu
KT nobGasmsror mermnamus (26,8 M (40% BonmHBINA pacTBOp), 262 MMOJb) U PEAKLIMOHHYIO
cMech nepemewnBatoT npu 60°C B TeueHue 16 4. Peakuumonnyro cmech oxnaxnaroT ao KT,
paszbaBisiroT xononHoM Bozoit (1000 M) n nepememnBaroT npu KT B Teuenue 1 u. [Tonyuennoe
TBEPJIO€ BELIECTBO (MIBTPYIOT M CYIIAT IOJ BAaKyyMOM C IOJIyY€HHEM IPOAYKTAa B BHIE
JKENTOro TBepAoro semecTtsa (26,0 r, 89%); 'H stMP (400 MI'u, IMCO-dg): 6 8,62 (1, J=2,0
I'u, 1H), 8,59 (wc, 1H), 7,99 (an, J=2,0 I'uy, J=8,8 I'u, 1H), 7,07 (n, J=8,8 I'u, 1H), 4,29 (xs,
J=6,8 Ty, 2H), 3,01 (n, J=5,2 ', 3H), 1,31 (1, J=6,8 'y, 3H); KX-MC: m/z 225,0 (M+1)".

Crapusi-e: Cunre3 3T 3-aMuHO-4-(MeTHIaMHUHO)0eH30aTa (le)

K pactBopy stmin 4-(MetunamuHo)-3-aurpodensoara (13,0 r, 58 mmonb) B MeTaHoJe (180
M) nobassirot cycnensuro 10% Pd/C (1,3 r B 10 mi stanona) nmox armocdepoit azora. Konly
BbInepkuBatoT B melikepe [lappa npu KT nox nasnennem Bomopona (60 ¢./kB.1.) B TeueHue S 4.
PeakunonHy0 cMmech (QUIBTPYIOT 4Yepe3 CIOW LEeNUTa M KOHLEHTPHPYIOT IMOJ BAaKyyMOM C
MOJTIy4YeHUEM YKa3aHHOTO B 3aroyioBke coenaunenws (10,0 r, 88%), 'H aMmP (400 MI'u, IMCO-
de): 6 7,23 (man, J=1,6 I'y, J=8,4 I'n 1H), 7,16 (7, J=1,6 I'u, 1H), 6,39 (1, J=8,4 'y, 1H), 5,38-
5,37 (m, 1H), 4,66 (c, 2H), 4,18 (kB, J=7,2 ', 2H), 2,77 (n, J=5,2 I'n, 3H), 1,26 (1, J=7,2 I'Ly,
3H); KX-MC: m/z 195,1 (M+1)*.

Crapgus-f: Cunre3 3tun 2-amuHo-1-mernia-1H-0en3o[d|umuaason-5-kapookcuiaara
(1f)

K pactBopy >tHn 3-amuHO-4-(MeTHIaMuHO )oeH3o0ata (5,6 r, 28,8 mmounb) B TT'® (23 M)
u Bogoi (56 mi) mpu KT nobasnsror rpanoren Opomun (3,7 r, 34,6 MMOIIB), U PEAKLIMOHHYIO
cMech nepememuBaroT npu S0°C B Teuenue 16 4. Peakuunonnyro cmech oxjaxaaroT a0 KT,

pasbasmsror Bomoit (50 M) m stunanerarom (50 ). BonHbli cnoil moauienaduBaroT



26

HACBHIIEHHBIM DPAacTBOpOM OukapOoHaTta Hatpusi W sKkcTparupyor EtOAc (2 X 250 wmm).
OObennHeHHBIN OpraHuYecKuil ci1oil nmpombiBatoT Boxoil (100 M), HACBHIIIEHHBIM PAacTBOPOM
comu (100 mi), cymaTt Hag 6€3BOAHBIM CYJIb(ATOM HATPUA U KOHLEHTPHUPYIOT IO/ BAaKyyMOM C
MOJIyYe€HUEM MPOAYKTA, KOTOPBIM MPUMEHSIOT Ha CIeNyoIel craanu 6e3 ganpHelel O4nCTKH
(5,2 1, 82%); 'H sMP (400 MI'y, IMCO-dg): 6 7,70 (m, J=1,2 'y, 1H), 7,59 (anx, J=1,2 I'L,
J=8,4Tu, 1H), 7,20 (n, J=8,4 I'y, 1H), 6,64 (c, 2H), 4,27 (x8, J=6,8 'y, 2H), 3,53 (c, 3H), 1,32
(T, J=6,8 ', 3H).

Crapus-g: Cunre3 3THI 2-(0en3o[d]okca3zon-2-naamuno)-1-merna-1H-
oenszo[d]umuaazon-5-kapéokcunara (1g)

K pacrBopy stun 2-amuHo- 1-metwi-1H-6en3o[dJumunazon-5-kapbokcunara (150 wr,
0,68 mmonb) B 1,4-nuokcane (4 mu) npu KT nobasnsror runpun Hatpus (96 mr, 2,4 MMoub) U
pPEaKIMOHHYID CMeCh TNIepEMELIMBAIOT B TeueHHe 15 M™MuH mocne npolaBieHust 2-

(metuncyneponun)oenso[d]okcazoma (202 wmr, 1,0 wmwmomb). PeakumoHHyr0 ~— cMech

nepememuBatoT npu KT B Teuenme 16 4 U KOHUEHTpUPYIOT, paszOamisiror Bomod (20 mur) u
nonkucisitor (pH ~6) ¢ 1 N HCL Ilony4eHHOe TBepnoe BelIeCTBO (PHIIBTPYIOT, CYIIAT MOA
BAKyyMOM H OYHMIIAIOT KOJOHOYHOH xpomarorpadueit combiflash ¢ mpumenenuem 100% JIXM
B KA4eCTBE 3JIFOEHTA C TOJyYeHHEeM YKa3aHHOro B 3arojioBke coenmHeHus (50 mr, 22%); 'H
SAMP (400 MI'u, IMCO-de): 6 12,30 (wmc, 1H), 8,24 (c, 1H), 7,88 (n, J=8,4 I'y, 1H), 7,53-7,43
(M, 3H), 7,22 (1, J=7,2 T'y, 1H), 7,13 (1, J=7,6 I'y, 1H), 4,33 (xB, J=7,2 'y, 2H), 3,64 (c, 3H),
1,35 (1, J=7,2 T, 3H); XKX-MC: m/z 337,0 (M+1)".

Crapus-h: CuHre3 2-(0en3o[d]okca3zona-2-unamuno)-1-merua-1H-
oenzo[d]lumuaason-S-kapooHosoi kucaotsl (1h)

K mnepememmBaemomy pactBopy »THi 2-(0Oenzo[d]okca3on-2-unamuno)-1-merun-1H-
6enso[d]umunason-5-kapbokcunara (50 mr, 0,15 mmonb) B cmecu pactBoputenst TI'® (1 m),
sradona (1 mi) u Boasel (0,5 mu), noGaBnstoT MoHOrMApaT ruapokcuna jutus (19 wmr, 0,45
MMOJIb). PeakumnoHHyr0 cMech HarpeBatoT mpu 60°C B TeueHue 16 4. PeakumoHHYIHO CMecCh
oxnaxnaroT 10 KT u KOHLEHTpUpYIOT NpU MOHMKEHHOM JaBieHuu. OCTaTOK pacTBOPSIOT B
Bozne, monkucisitor 1 N HCI ¢ monydeHnemM TBEpIOro BeIIeCTBa, KOTOPOe (PHIBTPYIOT U CyIIaT
MOJT BAKYYMOM C MOJIYYEeHUEM YKA3aHHOTO B 3arojioBKe coequHenus (35 mr, 76%); 'H AMP (400
MTI', AIMCO-de): 6 12,60 (wuc, 2H), 8,20 (x, J=1,6 I'u, 1H), 7,87 (ax, J=1,6 I'y, J=8,0 I'y, 1H),
7,51-7,48 (m, 2H), 7,44 (n, J=7,2 T'u, 1H), 7,23-7,20 (m, 1H), 7,15-7,11 (M, 1H), 3,64 (c, 3H);
KX-MC: m/z 308,6 (M+1)".

Crapgusi-i: Cunres 2-(0enso|d]okcazon-2-nnamuno)-N-(2-meTokcuaTHI)-1-MeTH -
1H-6en30[d]umuaazon-5-kapéoxcamuga (1i)

K  nepememmBaemomy  pactBopy  2-(Oen3o[d]okcazon-2-unamuno)-1-metmi-1H-
6enzo[d]umunazon-5-kapobonosoii kucnorsl (30 mr, 0,1 mmons) B JIMPA (1,0 mi) mpu 0°C
nobasysiror N-strnannzonpormwiamu (0,02 min, 0,1 mvons) u audennndocdopun asuzg (0,02
mi, 0,1 Mmmonb). PeakinoHHyI0 cMech nepeMernnBaioT B TeueHue 30 MuH, nocie nodasyieHus 2-
metokcuaTuiaamMuHa (8 mr, 0,1 MMonp). Peakunonnyro cmech 3arem nepemennsaroT npu KT B

teuenne 16 u. Ilocne 3aBepmienuss peakuun (orcnexkusaercs TCX), peakLUMOHHYIO CMeCh
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pazbasisiroT xosionHOM Bomout (15 mur) m mepememmBaroT B TeueHue 15 muH. [lonydeHHoe
TBEPJIO€ BEINECTBO (PUIBTPYIOT, MPOMBIBAIOT IUATHIIOBBIM 3(DHPOM M CyIIAT MOJ BAKYyMOM C
MOJIyYEeHHEM YKa3aHHOTO B 3arojioBke coenuHenust (22 mr, 53%) B Bupe Oenoro TBEpAoOro
semectsa, 'H SIMP (400 MI', IMCO-dg): & 12,2 (wc, 1H), 8,45 (1, J=4,9 I'u, 1H), 8,08 (c,
1H), 7,76 (nn, J=1,5Tu, J=8,3 T'u, 1H), 7,47 (n, J=8,3 I'u, 1H), 7,44-7,39 (m, 2H), 7,25-7,19 (™,
1H), 7,13-7,10 (m, 1H), 3,63 (c, 3H), 3,48-3,44 (M, 4H), 3,29 (c, 3H), )KX-MC: m/z 364,0 (M-1).
IIpumepsl 2d 7} 2e. Cunres 1-(terparuapo-2H-nupan-4-ui)-2-((6-
(Tpudropmerorcu)doenso|d|Tuazon-2-un)amuno)-1H-6en3o[d|umuaason-5-kapoonosoii
KHCJIOTHBI U CHHTE3 N-(2-meTokcudTn)-1-(TeTparuapo-2H-nupan-4-umn)-2-((6-
(rpudropmerorkcu)doenso|d|Tuazon-2-uin)amuno)-1H-6en3o[d|umuaaszon-S-kapéoxcamuga:
o Q C)
ey O, = O
EtO,C /©: EtOZC EtO,C )‘S

EtO-.C
2c

QOCF;
Q

?H N>_ A
; H »2—N
/>7N N
HOzC/@N )/_S LN MeO” N N>/_S
. e
OCF,4

Ycenosus: a) terparuapo-2H-nupan-4-amun, K,CO5, IMCO, 70°C, 16 u; b) 10% Pd/C,
MeOH, H,, KT, 5 ; c) 2- AMuHO-(TpudTOpMETOKCH)OEH30THA30T, 1,1'-
Tuokapbonunmuumunason, EDC-HCI, IM®, 100°C, 16 4; d) LiOH-H,0O, TT'®, MeOH, Bona,
60°C, 16 u; ¢) 2-metokcudTrinamuH, JIODA, [TUIIDA, IM®, 0°C - KT, 16 4

Cragus-a: Cunre3 3tua 3-HuTpo-4-((Terparuapo-2H-nupan-4-nin)amuno)densoara

OCF,

(2a)

K nepememmuBaemomy pactBopy 3THI 4-xjop-3-Hutpobensoara (1,0 r, 4,4 mMmonb) B
JAMCO (10 mu) noGasisiroT kapOonat kamus (1,2 1, 8,7 Mmonb) u Terparuapo-2H-nupas-4-amMmuH
(0,53 1, 5,2 mmonb) mpu KT. 3aTem peakiinoHHyo cMmeck HarpesaroT 10 70°C 1 mepemMernnBaroT
B TeyeHue 16 4 u 3aTtem oxjaxknaroT 10 KT. PeakunonHyro cMech pa30aBisitOT XOJOIHOM BOIOM
U TIOJIyYEHHOE TBEPIOE BEINECTBO (WIBTPYIOT M CYIIAT TIOA BaKyyMOM C TIOJyYE€HUEM
yKa3aHHOTO B 3arojioBke coenunenusi (1,1 r, 86%); 'H ssMP (400 MI'u, IMCO-dg): & 8,62 (n,
J=2,0 I'u, 1H), 8,23 (&, J=7,8 'y, 1H), 7,97 (nn, J=1,9 I'u, J=8,8 I'y, 1H), 7,29 (x, J=9,3 I'L,
1H), 4,29 (kB, J=7,3 I'y, 2H), 3,96-3,94 (M, 1H), 3,90-3,83 (M, 2H), 3,51-3,45 (m, 2H), 1,96-1,93
(v, 2H), 1,66-1,61 (M, 2H), 1,31 (1, J=7,3 Ty, 3H); KX-MC: m/z 294,8 (M+1)".

Crapgus-b: Cunre3 3tua 3-amuno-4-((rerparuapo-2H-nupan-4-uin)amuno)oeHszoara
(2b)

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IMPUMEHEHHUEM TOH K€ METOAMKH,

KOTOpasi MPUMEHSIETCS Il TPOMEKYTOUHOIO coenuHeHus1 1e ¢ mpuMeHeHueM STUll 3-HUTPOo-4-
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((rerparuppo-2H-nupan-4-mn)aMuHo)0€H30aTa B KA4eCTBE  HMCXOJHOIO  Marepuaia
(Boixom:100%); 'H SIMP (400 MI'w, JIMCO-de): & 7,19 (x, J=8,0 T', 1H), 7,17 (¢, 1H), 6,52 (x,
J=8,3 T, 1H), 4,99 (n, J=7,3 'y, 1H), 4,97 (c, 2H), 4,18 (xB, J=7,3 I'n, 2H), 3,89-3,87 (m, 2H),
3,57-3,53 (m, 1H), 3,45-3,40 (m, 2H), 1,92-1,89 (M, 2H), 1,48-1,38 (m, 2H), 1,25 (T, J=7,4 I'Ly,
3H); KX-MC: m/z 264,8 (M+1)".

Cragusi-c: Cunres ITHI 1-(Trerparuapo-2H-nupan-4-ui)-2-((6-
(Tpudropmeroxcu)doenso|d]Tuazon-2-uia)amuno)-1H-6enszo[d|umuaazon-5-kapdokcunara
(2¢)

K nepememmuBaemMomy pacTBOpy 2-aMHHO-6-(TpudTopmerokcu)oensoruasona (177 wmr,
0,76 mMounb) B JIM®DA (55 mn) nobasisirot 1,1'-Tuokapoonunanumunason (270 mr, 1,5 MMoub)
u pactBop HarpesaroT npu 100°C B Teuenue 4 4. PeaxkiuonHyro cmech oxnaxparoT 1o KT.
EDC.HCI1 (291 wmr, 1,5 mMonb) no0aBisiFOT, U PEaKLMOHHYIO cMech HarpearoT mpu 60°C B

teueHne 10 wmuH, mnocie gobaBneHWss 3 THN  3-aMHHO-4-((Terparuppo-2H-nmpan-4-

win)amuHo))oen3oata (200 mr, 0,76 MMoub). 3aTeM peakLHOHHYIO cMech HarpeBatoT rpu 100°C B
tedenue 16 4. Ee oxnaxmaroT no KT, pasbasmstror Bonoit (50 mi) u sxcrparupyroT EtOAc (2 X
50 mu). OObenuHEHHbIE OpPraHWMYECKHE CJIOM MPOMBbIBaOT BOAOH (30 Mul), HACBILIEHHBIM
pactBopom comiu (30 mur), cymar Hax Oe3BOAHBIM CYJIb(PAaTOM HATPUS U KOHLEHTPUPYIOT TOA
BakyyMoM. OCTaTOK OUHIIAIOT KOJIOHOYHOH Xpomarorpadueii combiflash ¢ mpumenenunem 100%
JIXM B KauecTBe 3JIF0EHTA C MOJyYeHHEM YKa3aHHOTO B 3aroyioBke coeanaenus (120 mr, 31%),
KX-MC: m/z 505,0 (M-1).

Cragus-d: Cunres 1-(trerparuapo-2H-nupan-4-n.m1)-2-((6-
(Tpudropmeroxcu)doenso|d]Tuazon-2-un)amuno)-1H-0en3o[d|umuaason-S-kapooHosoi
KucjaoThol (2d)

VYKa3zaHHOE B 3arojIOBKE€ COEMHEHHE CHHTE3UPYIOT C NPUMEHEHHUEM TOH k€ METOAMKH,
KOTOpasi NpPUMEHsIeTCs Il NpoMexyTodHoro coenuHenus 1lh, ¢ npumenenuem stun 1-
(rerparunpo-2H-nupan-4-un)-2-((6-(tpudropmerokcu)oensol d|tuazon-2-uin)amuno)- 1 H-
Genso[d]umMunason-5-kapGoKCHIaTa B KaUecTBe HCXOAHOro Marepuana (Bexom:53%); 'H SIMP
(400 MI'u, AMCO-de): & 12,91 (e, 1H), 12,57 (wc, 1H), 8,24 (¢, 1H), 8,02-7,64 (m, 4H), 7,37
(c, 1H), 4,96-4,94 (M, 1H), 4,20-4,05 (M, 2H), 3,59-3,52 (m, 2H), 2,60-2,44 (m, 2H), 1,79-1,76
(M, 2H); XKX-MC: m/z 477,0 (M-1).

Crapusi-e:  Cunrte3  N-(2-meroxcudTi)-1-(terparuapo-2H-nupan-4-umi)-2-((6-
(Tpudropmertoxcu)denso|d|Tuazon-2-un)amuno)-1H-6en3o[d|umuaason-S-kapdoxcamuga
(2¢)

VYKa3zaHHOE B 3arojIOBKE COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOpasi MPUMEHSIETCSl ISl TPOMEXKYTOUHOro coenuHenns li ¢ mpumeneHuem 1-(Terparuapo-
2H-nupan-4-mn)-2-((6-(Tpudropmerokcn)oen3o| dtnazon-2-mn)amuno)- | H-6enzo[ dJumunazon-
5-kapOOHOBOH KHCIOTHI B KAYECTBE HCXOIHOro Marepuana (Buixom:18%); 'H SMP (400 MI'w,
IMCO-de): & 8,25 (T, J=5,4 'y, 1H), 7,90 (1, J=1,5 I'y, 1H), 7,71-7,64 (m, 2H), 7,33 (n, J=0,9
I'm, 1H), 7,16-7,13 (m, 1H), 6,87 (n, J=8,8 I', 1H), 5,23-5,17 (m, 1H), 4,11-4,10 (m, 2H), 3,65
(t,J=11,2 T'y, 2H), 3,35-3,32 (M, 4H), 3,28 (c, 3H), 2,66-2,60 (m, 2H), 1,92-1,90 (M, 2H); XKX-
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MC: m/z 536,0 (M+1)".

IIpumep 3d H 3e. Cunres 1-(1-meTnanunepuanH-4-uma)-2-((6-
(Tpudropmeroxkcu)doenso|d|Tuazon-2-un)amuno)-1H-0en3o[d|umuaason-S-kapooHosoi
KHCJIOTBI U CHHTE3 N-(2-meroxcuyTna)-1-(1-meTnanunepuauH-4-ui)-2-((6-

(Tpudropmeroxcu)oenso|d]Tuazon-2-nn)amuno)-1H-0en3o[d|umuaason-S-kapdoxkcamuga
Me

e hﬂe N
N N Q
c NH b NH g Jij: )N
a, /@: — /@: —  Et0.C N s
EtO,C NO. Et0.C NO- Et0-C NHz 7 N@\
OCFs

3a 3b 3¢
Me Me
gb C)
PN G e Co
d 7 N _eb H F/ N
HOLC N s Meo™ N N s
N & N
el el
OCF, OCF,

Ycenosusi: a) 1-merunnunepuaun-4-amun , JIUTIDA, IM®, 70°C, 16 u; b) 10% Pd/C,
MeOH, H,, KT, 2 u4; ¢) 2-AMHHO-O-(TpU(PTOPMETOKCH)OSH30THA3OII, 1,1'-
Tuokapbonunmuumunazon, EDC-HCI, IM®, 100°C,16 4; d) LiOH-H,0, TI'®, EtOH, Bona,
60°C, 16 u; e) 2-metokcudTrnamut, [JODPA, TUIIDA, IM®, 0°C - KT, 16 u

Crapgusi-a: Cunre3 3tua  4-((1-mernanunepuauH-4-m)aMHHO)-3-HUTPOOEH30aTA
(3a)

K nepememnBaemMomy pacTtBopy 3THI 4-xj0p-3-HuTpoOeHnsoara (500 mr, 2,2 MMonb) B
JIM®A (5 wmn) pobGasnstor  1-merunnunepunub-4-amun (0,30 wm, 2,6 mmonb) u N-
stunaunzonpormiamud (0,8 mu, 5,0 mmonb). PeakuuoHHyro cmech HarpeBaroT 10 70°C u
nepeMelnBaHue MPOJOJDKAOT B TeueHue 16 4 npu Tol ke Temrneparype. PeaklMOHHYIO CMeCh
oxjaxnaot 1o KT, pasbasmstor Bomoit (50 mu) u skcrparupyror EtOAc (2 X 100 m).
OObenuHEeHHBI OpPraHUYEeCKUI CJIOW TPOMBIBAIOT BOAOW (50 MJI), HACHIIIEHHBIM PAcTBOPOM
comu (30 mut), cymat Hag Oe3BOAHBIM CYiIb()AaTOM HATPUS U KOHLEHTPUPYIOT TOA BAKYYMOM C
TOJyY4eHHeM YKA3aHHOTO B 3arojioBKe coenuHenus (620 mr, 92%); "H SIMP (400 MI'y, JIMCO-
de): 0 8,62 (c, 1H), 8,25 (m, J=8,0 T'u, 1H), 7,97 (n, J=9,2 'y, 1H), 7,23 (n, J=9,2 T'u, 1H), 4,30
(xB, J=7,6 'y, 2H), 3,71 (e, 1H), 2,69-2,66 (M, 2H), 2,18 (c, 3H), 2,16-2,13 (M, 2H), 1,96-1,93
(m, 2H), 1,67-1,58 (m, 2H), 1,33 (1, J=7,6 'y, 3H); KX-MC: m/z 307,7 (M+1)".

Cragus-b: Cunre3 3tuan 3-amuno-4-((1-mernimunepuanH-4-uja)aMuHo)O0eH30aTa
(3b)

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHHUE CUHTE3UPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOpasi MPUMEHSETCS ISl MPOMEXYTOYHOro coenuHeHusi le ¢ mpumeHeHueM stun 4-((1-
METWINHUIIEPUINH-4-UT)aMIUHO)-3-HUTpoOeH30aTa B  KadyeCTBE MCXOAHOrO Marepuaita u
nepeMemnBaioT B TeueHue 2 4 (Brrxon:100%), 'H amP (400 MI'n, AMCO-de): 6 7,19-7,16 (m,
2H), 6,47 (n, J=8,4 I'y, 1H), 4,96 (n, J=7,2 T'u, 1H), 4,78 (wc, 2H), 4,18 (xB, J=7,2 T'u, 2H),
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3,37-3,31 (m, 1H), 2,86-2,83 (m, 2H), 2,25 (c, 3H), 2,19-2,13 (M, 2H), 1,94-1,91 (m, 2H), 1,54-
1,45 (m, 2H), 1,26 (1, J=6,8 T'y, 3H); dKX-MC: m/z 278,2 (M+1)".

Cragus-c: Cunres ITHJ 1-(1-meTnanunepuaux-4-ui)-2-((6-
(TpudTopmeroxcu)denso[d]Tuazon-2-uia)amuno)-1H-6enso[d]lumuaason-S-kapdokcuaara
(3¢)

VYKka3zaHHOE B 3arojIOBKE€ COEUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
KOTOpasi MPUMEHSIETCS] Il TPOMEKYTOUHOTO COEAMHEHUs 2¢ ¢ MPUMEHEHHEM 3THIT 3-aMUHO-4-
((1-meTunmunepuanH-4-1mi)aMuHO )OeH30aTa B KadecTBe McxonHoro Marepuana (Bexon:15%);
'H SIMP (400 MI'y, AMCO-de): & 12,6 (uic, 1H), 8,14 (c, 1H), 7,91 (¢, 1H), 7,79 (n, J=8,3 I'yy,
1H), 7,62 (n, J=8,3 T'u, 1H), 7,55 (c, 1H), 7,35 (n, J=8,8 T'u, 1H), 4,74-4,68 (m, 1H), 4,34 (ks,
J=6,8 T'u, 2H), 3,01-2,98 (M, 2H), 2,67-2,56 (M, 2H), 2,30 (c, 3H), 2,20-2,15 (m, 2H), 1,79-1,76
(m, 2H), 1,35 (1, J=6,9 ', 3H); XKX-MC: m/z 520,1 (M+1)*.

Cragusa-d: Cunres 1-(1-meTnanunepuauu-4-uj)-2-((6-
(Tpudropmertoxcu)denso|d|tuazon-2-un)amuno)-1H-6en3o[d|umuaason-S-kapoonosoi
KucJaoTsl (3d)

VYka3aHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOpasi TMPUMEHSIETCsl i1 npoMekyTouHoro coenuHeHusi lh ¢ mpumenenuem stunm 1-(1-
MeTwinunepuauH-4-ni)-2-((6-(tpudpropmerokcn)oensol d| tnazon-2-nia)amuno)- 1 H-
6enso[d]uMunason-5-kapOoKCHIaTa B Ka4eCTBe HCXOAHOro Matepuana (Bexon:56%); 'H SIMP
(400 MI'u, AMCO-dg): 6 12,40 (mc, 1H), 8,12 (¢, 1H), 7,91 (c, 1H), 7,78 (1, J=8,3 'y, 1H), 7,60
(m, J=83 I', 1H), 7,58 (wc, 1H), 7,34 (», J=8,9 I'u, 1H), 4,79-4,68 (m, 1H), 3,02-2,99 (m, 2H),
2,57-2,54 (m, 2H), 2,30 (¢, 3H), 2,21-2,15 (m, 2H), 1,79-1,77 (M, 2H); XKXX-MC: m/z 491,6
(M+1)*.

Cragus-e: Cunres N-(2-meToxcmyTi)-1-(1-meTnanunepuaus-4-ui)-2-((6-
(Tpudropmeroxkcu)doenso|d|Tuazon-2-ua)amuno)-1H-6enzo[d|umunason-5-kapdokcamuga
(3e)

VYKa3aHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOpasi TMPUMEHSETCS Il TPOMEXKyTouHoro coenunenuss 1li ¢ mnpumenenmem 1-(1-
MeTwInunepuauH-4-ui)-2-((6-(tpudpropmerokcn)oensol d|trnazon-2-nia)amuno)- 1 H-
Oenso[d]umunazon-5-kapOOHOBOIM KUCIOTHI B KauecTBe HUCXoaHOro marepuana (Bexom:40%);
'H SIMP (400 MI'y, IMCO-dg): & 12,40 (wc, 1H), 8,44 (c, 1H), 8,09 (c, 1H), 7,91 (c, 1H), 7,70-
7,58 (m, 3H), 7,35 (m, J=6,8 T'u, 1H), 4,75-4,65 (M, 1H), 3,50-3,43 (M, 4H), 3,28 (¢, 3H), 3,02-
2,99 (M, 2H), 2,60-2,54 (m, 2H), 2,31 (¢, 3H), 2,20-2,15 (M, 2H), 1,79-1,76 (m, 2H); XKX-MC:
m/z 549,2 (M+1)*.

IIpumep 4d U 4e. Cunres 1-(1-meTnanuppoauaua-3-ui)-2-((6-
(Tpudropmeroxcu)doenso|d|Tuazon-2-un)amuno)-1H-6en3o[d|umuaason-S-kapooHoBoii
KHCJIOTBI U CHHTE3 N-(2-metoxcudTa)-1-(1-meTnanuppoauau-3-ui)-2-((6-

(TpudTopmeroxcu)doenso|d]Tuazon-2-un)amuno)-1H-0en3o[d|umuaaszon-S-kapdoxcamuga:
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Ycnosusi: a) 1-merunnupponunus-3-amud, JTUTIDA, IM®, 70°C, 16 4; b) 10% Pd/C,
MeOH, H,, 2 4; ¢) 2-AMuHO0-6-(TpudTopmMeTokc)0eH30THas3on, 1,1’ -TuokapOoOHUIAMUMUIA30T,
EDC-HCI, IM®, 100°C, 16 u; d) LiOH-H,O, TI'®, MeOH, Bogma, 60°C, 16 u; e) 2-
MetokcudTunamut, JJODA, JIUTIDA, IM®, 0°C - KT, 16

Cragusi-a: Cunre3 3tua 4-((1-MeTHANMUPpPOIHANH-3-WI)aMHHO)-3-HUTPOOEH30aTa
(4a)

VYKa3zaHHOE B 3arojIOBKE COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOpasi MPUMEHSETCS ISl IPOMEKYTOUHOIO COeNUHEHHsT 3a ¢ MpUMEHEHHeM >THI 4-xyop-3-
HUTpOOEeH30aTa H  |-MEeTWINMHPPONUAMUH-3-aMMHA B KAaueCTBE HCXOAHBIX MaTepHAJIOB
(Bbixom:79%); 'H SIMP (400 MI'u, JMCO-dg): & 8,62 (m, J=1,9 I'u, 1H), 8,39 (n, J=6,8 I,
1H), 7,98 (nn, J=2,0 ', J=8,8 I'y, 1H), 7,15 (&, J=9,3 I'y, 1H), 4,32-4,36 (M, 3H), 2,80-2,75 (M,
1H), 2,70-2,59 (m, 2H), 2,42-2,30 (m, 2H), 2,29 (c, 3H), 1,73-1,65 (m, 1H), 1,31 (T, J=7,4 I'L,
3H); KX-MC: m/z 294,1 (M+1)*.

Cragusi-b: Cunre3 3tua 3-amuHo-4-((1-MeTHANMUPpPOTHANH-3-HJI)aMHHO)0eH30aTa
(4b)

VYka3zaHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3UPYIOT C IMPUMEHEHHEM TOH K€ METOIHKH,
KOTOpasi MPUMEHSETCS ISl MPOMEXYTOYHOro coenuHeHusi le ¢ mpumeHeHuem stun 4-((1-
METHJIITHPPOJIUANH-3-UI1)aMHHO)-3-HUTPOOeH30aTa B KayeCTBE KCXOOHOrO Marepuana Mo
nepemMewmBaioT B Tedenne 2 4 (Boixox: 78%); 'H AMP (400 MI't, IMCO-ds): & 7,19-7,15 (m,
2H), 6,38 (n, J=8,3 I'y, 1H), 5,16 (n, J=6,9 I'y, 1H), 4,81 (c, 2H), 4,18 (x8, J=7,3 'y, 2H), 3,95
(e, 1H), 2,74-2,70 (m, 1H), 2,44-2,34 (m, 2H), 2,28-2,22 (m, 1H), 2,25 (¢, 3H), 1,67-1,63 (M,
1H), 1,25 (1, J=7,3 ', 3H); KX-MC: m/z 264,1 (M+1)".

Crapus-c: Cunre3 3TUA 1-(1-meTuanuppoaugu-3-ui)-2-((6-
(TpudTopmeroxkcu)denso|d]Tuazon-2-uia)amuno)-1H-6enszo[d]umuaazon-S-kapdokcuaara
(4¢)

VYka3zaHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOpasi MPUMEHSIETCS JUIsl TIPOMEKYTOYHOTO COeIMHEHHSI 2¢ C MPUMEHEHHEM 3THIT 3-aMHUHO-4-
((1-mMeTunnmuppoIuauH-3-Ua)aMUHO)OeH30aTa B KauyecTBe MCXOAHOro marepuana. IlomyueHHbIH
NPOAYKT NMPUMEHSIOT Ha cilenyrolei cranuu Oe3 nmanbHeiimeid ounctky, KX-MC: m/z 506,1
(M+1)".
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Cragus-d: Cunres 1-(1-meTnanuppoauguH-3-ui)-2-((6-
(Tpudropmeroxcu)doenso|d]Tuazon-2-un)amuno)-1H-6en3o[d|umuaason-S-kapooHosoi
KHCa0THI (4d)

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IPUMEHEHUEM TOH K€ METOAMKH,
KOTOpasi NPUMEHsIeTCs U1 MpoMexyTouHoro coeauHeHus lh ¢ nmpumenenmem stun 1-(1-
MeTUIUPpoNuaAnH-3-m)-2-((6-(Tpudropmerokcn)oensol d|tuazon-2-um)amuno)- 1 H-
6enzo[d]umunaszon-5-kapOokcuaara B Ka4eCTBE MCXOAHOIO MaTepuana, ¢ npuMeHeHuem TI D,
MeOH u Boznsl (2:2:1) B kauectse pactsopurens (Boixon:13%); 'H SIMP (400 MI'n, JIMCO-
de+D,0): 6 8,03 (¢, 1H), 7,83 (c, 1H), 7,78 (n, J=8,3 I'u, 1H), 7,59-7,54 (m, 2H), 7,32 (n, J=8.8
I'n, 1H), 5,50 (e, 1H), 3,86-3,75 (m, 2H), 3,35 (e, 1H), 3,07-3,05 (m, 1H), 2,91 (¢, 3H), 2,28-
2,0 (M, 2H); XKX-MC: m/z 478,1 (M+1)".

Crapusi-e: Cunre3 N-(2-meToxcurTia)-1-(1-meTunnuppoaunana-3-ui)-2-((6-
(TpudTopmeroxkcu)denso|d|Tuazon-2-ua)amuno)-1H-6enzo[d|umunason-S-kapdokcamuga
(4e)

VYka3aHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOpasi TMPUMEHSETCS Il TPOMEXKyTOuHOro coenunenust 1i ¢ mnpumenenmem 1-(1-
METHIHPPONUANH-3-1)-2-((6-(Tpudropmerokcn)densol d Jruazon-2-mn)amuno)- 1 H-
Oenso[d]umunazon-5-kapOOHOBOM KHCIOTHI B KadecTBe McxomHoro marepuana (Bexon: 30%);
'H SIMP (400 MI't, JIMCO-dg): & 8,10 (wc, 1H), 8,04 (c, 1H), 7,85 (¢, 1H), 7,76 (wc, 1H), 7,68
(n, J=8,3 I'u, 1H), 7,62 (e, 1H), 7,30 (x, J=8,8 I'y, 1H), 5,50 (wc, 1H), 3,52-3,44 (m, 4H), 3,30
(c, 3H), 2,76-2,65 (M, 2H), 2,50 (c, 3H, cnuBasics ¢ nukom JIMCO), 2,31-2,30 (M, 2H), 2,15-2,13
(v, 2H); KX-MC: m/z 535,0 (M+1)".

IIpumep S. Cunres3 N-(2-meToxcudTii)-1-meruna-2-((4,5,6,7-

Terparuapodenso[d]Tuazon-2-un)amuno)-1H-6en3o[djumunason-5-kapdokcamuaa:
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Ycnosust: a) 4,5,6,7-rerparuapobdenso[d]ruazon-2-amus, 1,1’ -THOKapOOHMITTUUMUAA3ZOI,
EDC-HCI, IM®, 100°C, 16 u; b) LiOH-H,O, TI'®, MeOH, Bogma, 60°C, 16 u; c) 2-
merokcusTunamut, JJODPA, TUTIDA, IM®, 0°C - KT, 16 4

Cragusi-a: Cunre3 wmerun 1-merun-2-((4,5,6,7-rerparnapoden3o|d]Tuazon-2-
un)amuno)-1H-6en3o[d|umuaazon-S-kapookcuaara (5a)

K nepememuBaemomy pacteopy 4,5,6,7-terparuapodenso[d]|tuason-2-amuna (216 wr,
1,4 mmone) B JIM®PA (5 mn) noGasisrot 1,1'-THokapOormnauumunason (494 mr, 2,8 MMonb) u
pactBop HarpeBaroT mpu 100°C B Teuenme 2 4. PeakumoHHywo cmech oxjaxnaaroT o KT.
EDC.HCI (533 wmr, 2,8 MMonb) 000aBisIIOT, U PEAKLMOHHYIO cMech HarpesaroT mpu 60°C B
teueHue 10 MuH, 3areM A00aBISAIOT METHN 3-aMHHO-4-(MeTmnamuHO)OeH3oar (250 mr, 1,4
MMoJib). Peakunonnyro cmech HarpeBaroT mpu 100°C B teuenue 16 4. Ee oxnaxmaror mo KT,

pazbasisirot Bomoit (50 mun) u sxctparupyoT EtOAc (2 X 50 mur). O6beanHeHHbIE OPraHUYeCKHe
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cion TpoMbiBaOT Bomod (30 mur), HachleHHBIM pacTBopoM comu (30 mur), cymar Haf
0e3BOAHBIM CyJabpaToM HaTpUs M KOHIEHTPUPYIOT MOX BakyyMoM. OCTaTOK OYMIIAIOT
KOJIOHOUHOM xpomarorpadueii combiflash ¢ mpumenennem 100% JIXM B kadecTBe 3JIOEHTA C
TOJyYeHHeM YKA3aHHOTO B 3arojioBke coexunenns (110 mr, 23%); 'H SIMP (400 MI'w, JIMCO-
de): 0 12,01 (e, 1H), 7,97 (¢, 1H), 7,73 (nn, J=1,6 I'n, J=8,4 'y, 1H), 7,37 (n, J=8,4 I', 1H),
3,84 (c, 3H), 3,61 (c, 3H), 2,50 (uc, 4H, cnuBascey ¢ mukom IMCO), 1,78 (e, 4H); XKX-MC:
m/z 341,0 (M-1).

Cragusi-b: Cunres 1-mernn-2-((4,5,6,7-terparnapodenso|d] Tuazos-2-ui)ammuHo)-
1H-6en30[d]umuaaszon-5-kap6onoBoii kucaotol (Sb)

VYka3aHHOE B 3arojIOBKE COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOpast MPUMEHSIETCS ISl POMeEXKyTOYHOTO coennHenust 1h ¢ mpumenennem metmn 1-metun-2-
((4,5,6,7-rerparuapobdenso d|tuazon-2-mn)amuno)- 1 H-6en3o[d Jumunazon-5-kapbokcunata B
Ka4ecTBe MCXOAHOro Marepuana, ¢ npumeHennem TI'®, MeOH u Bogsl (2:2:1) B kauecTse
pacreopurenst (Bexon: 83%); 'H SAMP (400 MI'n, IMCO-dg): & 12,20 (e, 2H), 7,95 (c, 1H),
7,73 (nnm, J=0,8 I'y, J=8,4 'y, 1H), 7,34 (n, J=8,4 ', 1H), 3,61 (¢, 3H), 2,50 (wc, 4H, cnuBasce
¢ mukom JIMCO), 1,78 (wc, 4H); XKX-MC: m/z 327,0 (M-1).

Cragus-c: Cunres N-(2-meToxkcuyTIa)-1-mernn-2-((4,5,6,7-
TeTparuapodenso[d]ruazon-2-uin)amuno)-1H-6en3o[d]umuaazon-S-kapooxcamuaa (Sc)

VYKa3aHHOE B 3arojIOBKE COEJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO  MpPUMEHSIOT and  coenuHeHus 1i ¢ npumenHenuem  1-merun-2-((4,5,6,7-
terparuapodensofd|ruazon-2-un)amuno)- 1 H-6en3o[d|umuaazon-5-kapOOHOBOM ~ KUCJIOTBI B
KauecTBe ucxoaHoro marepuana (Bexox: 30%); 'H sMP (400 MI'y, AMCO-dg): 6 12,0 (uuc,
1H), 8,34 (wuc, 1H), 7,95 (c, 1H), 7,64 (n, J=8,4 I'y, 1H), 7,32 (n, J=8,4 'y, 1H), 3,60 (c, 3H),
3,48-3,42 (m, 4H), 3,28 (c, 3H), 2,50 (uc, 4H, cnuBascek ¢ nmukom JIMCO), 1,78 (uic, 4H), XKX-
MC: m/z 384,0 (M-1).

I[Mpumep 6. Cunres 2-((6,6-numeTnn-4,5,6,7-rerparuapodenso|d] tuazo.n-2-
ui1)amuHo)-N-(2-(2-ruapokcudTokcn)3Tii)-1-merun-1H-6enso[djumugazon-5-

Kapbokcamuaa
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Ycnosust: a) Tpumermncunun tpudropmerancyiabponar, TOA, XM, 0°C, 1,5 u; b)
NBS, Anerar narpus, TT'®, Bona, KT, 2 u; Tuomouesuna, 80°C, 6 u; KT, 16 u; c¢) stun 3-
amuHO-4-(MeTunamuHo)0en3oar, 1,1’-Tuokapbonmnguumunason, EDC-HCl, IM®, 100°C, 18
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y; d) LiOH-H,O, TI'®, EtOH, Boma, 80°C, 16 u; e) 2-(2-AmuHo3TOKCH)3TaH-1-01, HBTU,
JUIIDA, IM®, 0°C - KT, 16 4

Cragusi-a: Cunres ((4,4-1uMeTHILUKJ/IOreKc-1-eH-1-H1)0KCH) TPUMETHIICHIIAH

K pactBopy 4,4-mumerunuukiorekcad-1-ox (3,0 r, 23,8 mmons) B JIXM (180 mi) mpu
0°C pobasmsitor TpuaTHIaMuUH (9,95 M, 71,42 Mmodb). PeakiiMoHHYI0 CMeCh MepeMeIInBaiOT B
TeUeHHe 5 MHUH 3aTeM JO0aBIISIOT TPUMETHICWIWI TpudpTtopmerancynbponar (6,5 r, 29,28
MmoJb B 54 ma JIXM). Peakinonnyro cMech nepemernnsatoT rnpu 0°C B redenue 1,5 4 u 3atem
racsiT HaChIIEHHBIM pacTBOpoM OukapOoHarta Hatpwust (30 M) u Bogo# (100 mur). Opranudeckuit
CJIOM OTHENSOT M MPOMBIBAIOT Bomou (2 X 50 mut), HaChIIEHHBIM pacTBOpoM coiu (50 mu),
cymar Haj Oe3BOAHBIM CyJb(paTOM HATPUs M KOHLEHTPUPYIOT MOA BAKyYMOM C IOJyYeHHEM
YKa3aHHOTO B 3arojioBke coenuHenus (3,8 r, 81%) KOTOPBIH MPUMEHSIOT Ha CIEAYIOLIEH CTauu
6e3 nanbHeimei ounctku;, 'H SIMP (400 MTI'y, CDCl3): 6 4,74 (1, J=4,0 T'u, 1H), 1,99-1,97 (m,
2H), 1,80 (x, J=2,0 I'y, 2H), 1,39 (1, J=6,8 I'y, 2H), 1,16 (c, 6H), 0,15 (c, 9SH).

Crapus-b: Cunre3 6,6-numernn-4,5,6,7-rerparnapodenso|[d]tuazon-2-amuna

K pactBopy ((4,4-mumerunuukiorekc-1-en-1-mr)okcu)rpumernincunana (3,8 r, 19,16
mmodb) B TT'® (40 mir) u Bonoii (40 mi) mpu KT nobasnstor N-Opomeykunaumun (4,09 r, 23,0
mMMmoJb) u anerat Hatpus (0,22 1, 2,7 MMoinb). PeakllMOHHYIO CMeCh 3aTeM NEepeMEIINBAOT B
tedenue 2 4. Tmomouesnny (1,43 r, 18,8 MMOJb) 1OOABIAIOT, M PEAKIMOHHYIO CMECh HArPEBAIOT
npu 80°C B TeueHue 6 4 npu nepeMmelnnBaHuu. 3ateM ee oxnaxaaroT 10 KT, u nepemermnbanue
NPOZOJDKAIOT B TedeHue 16 4. PeakiimoHHyto cMeck racsat Bogoi (30 mu) u skcrparupyrot XM
(2 X 50 wmu). Bomueni cnoit moxmmenaunBaroT (pH ~9) 2 M runpokcupoM HaTpus u
nepememuBaioT B TeueHue 2 4 npu KT. Breimasiiee B ocanok TBeproe BeleCTBO QUIBTPYIOT U
CylIaT IOJ BaKyyMOM C IIOJyuY€HHEM YKa3aHHOro B 3arosioBke coeamHeHus (1,3 r, 37%),
KOTOPBI NPUMEHSIOT Ha CIEAyIoIel craanu 0e3 nanbHeHIneld O4HCTKY, 'H SAMP (400 MIn,
AMCO-d¢): 6 6,55 (e, 2H), 2,35 (1, J=6,4 ', 2H), 2,26 (c, 2H), 1,46 (T, J=6,0 'y, 2H), 0,95
(c, 6H); KX-MC: m/z 183,1 (M+1)".

Cragusi-c: Cunrte3 »3tHa  2-((6,6-aumernn-4,5,6,7-rerparuapodenso|d]tuazosn-2-
ui)amuHo)-1-metun-1H-0en3o[d|umuaazon-S-kapooxcuaara

K mnepememmBaemomy pactBopy 6,6-mumerii-4,5,6,7-terparuapodenso[d]ruazon-2-
amuaa (809 mr, 4,44 mmoib) B IM®A (10 mu1) noGasisirot 1,1'-trokapbonmnapunmunaszon (1,58
r, 8,88 mmomnp) u pactBop HarpeBaroT mpu 100°C B Teuenme 2 4. PeakIMOHHYIO CMeCh
oxjaxnaioT 10 KT wu pobasnsror EDC.HCI (1,70 1, 8,88 mmoinb). Peakunonnyro cmech
HarpeBator mpu  S0°C B Teuenume 10 wmuH, 3areM JOOaBISIOT OTHJI  3-aMHHO-4-
(merunamuHo)6en3o0at (800 mr, 4,44 mmonb). Ee 3arem Harpesatot ripu 100°C B Teuenue 16 4 u
oxyaxnaroT 10 KT. Peakunonnyro cmeck paszdasistor Bopoit (50 mun) u skcrparupyrot EtOAc (2
X 100 mu). OOBpenuHEHHbIE OpPraHUYECKHE CJIOW MPOMBIBAIOT BONOH (30 MIT), HACHIEHHBIM
pactBopoM coiu (30 mur), cymar Hax Oe3BOAHBIM CyJIb()AaTOM HATPUS U KOHLEHTPUPYIOT TOA
BakyyMoM. OCTaTOK OUMIIAIOT KOJIOHOYHOH xpomarorpadueii combiflash ¢ mpumenenuem 100%
JIXM B KauecTBe 3JII0EHTA C MOJy4YeHHEM YKa3aHHOTO B 3arojioBke coenuneHus (500 mr, 32%);
'H SIMP (400 MI'w, IMCO-dg): & 12,10 (wc, 1H), 7,98 (c, 1H), 7,74 (n, J=8,4 I'n, 1H), 7,37 (x,
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J=8,4 T'u, 1H), 4,30 (xB, J=7,2 I'u, 2H), 3,61 (¢, 3H), 2,50 (2H cauBasicy ¢ mukom [IMCO), 2,33
(c, 2H), 1,56 (T, J=6,0 I'u, 2H), 1,33 (1, J=7,2 I'u, 3H), 1,00 (c, 6H); XKXX-MC: m/z 385,1
(M+1)".

Cragus-d: Cunre3 2-((6,6-numeTnn-4,5,6,7-rerparuapodenso|d] Tuazosn-2-
uin)amuno)-1-merun-1H-6en3o[d|umuaazon-5-kap6oHoBOH KHCIAOTHI

K nepeMeLInBaeMOMY pacTBopy STUI 2-((6,6-numernn-4,5,6,7-
teTparuapodenso[d]ruazon-2-mn)amuno)- 1-merun- 1 H-6enso[ d Jumunazon-5-kapookcunara (500
mr, 1,30 mmons) B cmecu TI'® (4 mun), staHona (4 mur) u Boasl (2 M) 10OABISIFOT MOHOTHIPAT
rugpokcuna autusi (136 mr, 3,25 mmonb). Peakimmonnyro cmech HarpeBaroT npu 80°C B TeueHue
16 4 u 3arem oxnaxpawT 10 KT U KOHUEHTpUPYIOT NpPU MOHWKEHHOM aaBieHuu. OcCTaTok
pactBopsitoT B Boze, moakucasitoT 1 N HCI ¢ nomyueHuem TBepAoro BewiecTBa KOTOpPOE
(UIBTPYIOT U CyIIAT MO BAaKyyMOM C MOJYYE€HHUEM YKa3aHHOTO B 3arojioBke coeamHeHus (300
wmr, 65%); "H SIMP (400 MI'n, IMCO-dq): & 8,00 (c, 1H), 7,86 (1, J=8,4 T'n;, 1H), 7,54 (u, J=8.4
I'n, 1H), 3,64 (¢, 3H), 2,50 (2H cnuBasce ¢ mukom JJMCO), 2,38 (c, 2H), 1,58 (1, J=6,0 I'u, 2H),
1,01 (¢, 6H); XX-MC: m/z 357,1 (M+1)".

Cragus-e: Cunres 2-((6,6-numeTnn-4,5,6,7-rerparuapodenso|d| Tuazosn-2-
ni1)aMmuHo)-N-(2-(2-ruapoxcudTokcn)aTui)-1-merun-1H-6enso[d]Jumugaszon-5-
kapbokcamuaa

K nmepememmnBaemomy pactBopy 2-((6.6-numernin-4,5,6,7-terparunpodenso[d]tuazon-2-
wi1)aMuHoO)- 1 -meTmit- 1 H-6enso[ d Jumunaszon-5-kapbonosoii kucnorsl (100 mr, 0,28 mmonb) B
JIM®A (2 min) npu 0°C gobassror N-stunguusonponunamus (0,04 mi, 0,28 mmons) u HBTU
(106 wmr, 0,28 mmonb). PeakiMoHHYIO cMech NepeMelInBaloT B TedeHue 30 MUH, 3aTeM
nobasnsaoT  2-(2-amMuHOSTOKCH)3TaH-1-om (0,02 wmu, 0,28 MMonb) W mepeMelInBaHue
nponospkatoT npu KT B Teuenue 16 u. Ilocne 3aBepmenus peaxuuu (orcnexusaercs TCX),
PEaKLMOHHYI0 CMeCh pa30aBISIOT XOJIOMHON BOmoH (20 MiT) M mepeMeuInBarT B TedeHue 15
muH. [lonydeHHOe TBepaoe BemecTBO GUIBTPYIOT U CyIIAT Moj BakyyMoM. OCTaTOK OUYHINAOT
KOJIOHOYHOH Xpomatorpadueii combiflash ¢ mpumenenuem 2% MeOH B JIXM B kauecTBe
SJIOEHTA C TMONyYeHHeM YKa3aHHOTO B 3aroyioBke coemuHenns (50 mr, 40%); 'H SIMP (400
MTI'n, IMCO-dg): 6 12,0 (e, 1H), 8,34 (¢, 1H), 7,95 (¢, 1H), 7,64 (n, J=8,4 T'u, 1H), 7,32 (x,
J=8,4 T'u, 1H), 4,60 (wc, 1H), 3,60 (c, 3H), 3,56-3,42 (M, 8H), 2,50 (2H cnuBasice ¢ MUKOM
JIMCO), 2,32 (m, 2H), 1,55 (T, J=6,0 T't, 2H), 1,00 (c, 6H); XKKX-MC: m/z 444,1 (M+1)".

IIpumep 7. Cunres N-(2-(2-ruapoxcudTokcu)ITHI)-1-MeTHI-2-((6-MeTHI-4,5,6,7-

Terparuapoden3o|d|ruazon-2-uia)amuno)-1H-6en3o[d|lumuaazon-S-kap6okcamuaa
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Ycnosus: a) Tpumerwncunun tpudropmerancyiabponar, TOA, XM, 0°C, 1,5 g; b)
NBS, Aunerar narpusi, EtOH, Boma, KT, 2 u; Tuomouesuna, 80°C, 6 u; KT, 16 u; ¢) stun 3-
amMuHO-4-(MeTunamuHo)oen3oar, 1,1'-Tuokapbonunnuumunazon, EDC-HCIL, IM®, 100°C, 16 u;
d) LiOH-H,O, TI'®, EtOH, Boma, 60°C, 16 u; e) 2-(2-AMuHo3TOKCH)3TaH-1-0y1, HBTU,
JUIIDA, IM®, 0°C - KT, 16 4
Crapusi-a: Cunres TpuMeTua((4-MeTuanMKI0reKkc-1-en-1-na)oxcu)cniiana
K pacrBopy 4-mermnmuknorekcas-1-oxa (2,0 v, 17,8 mmonp) B JIXM (50 mi) mpu 0°C
nobasysiroT TpudTIIAMHUH (7,5 Mi, 53,4 MMOJb) M NEPEeMELINBAIOT B TEUEHHE 5 MHH 3aTeM
n00aBISAOT TpUMeTHICHINI TpudTopmeTancynbponar (4,95 r, 22,3 mmonp B 30 ma JIXM).
Peakunonnyio cmech nepememnBaoT npu 0°C B TeueHue 1,5 4 u 3aTeM racsit HaChILEHHBIM
BOJIHBIM PacTBOpPOM ruzpokapbonara Hatpus (20 mi) u Boxmoit (100 mu). Opranudeckuii cioi
OTAENSAIOT U NMpoMbIBatOT BoAo (2 X 100 mi), HacklmeHHbIM pacTBopoM conu (50 min), cymar
Hax Oe3BOAHBIM Cynb(haTOM HATpUs M KOHLEHTPUPYIOT IOA BAKYYMOM C IIOJy4Y€HHEM
YKa3aHHOTO B 3arojioBke coemuuenust (3,4 r, 100%); 'H SAMP (400 MI'n, JIMCO-de): & 4,74-
4,71 (m, 1H), 2,66-2,49 (m, 1H), 2,16-1,99 (M, 2H), 1,89-1,88 (m, 1H), 1,62-1,57 (M, 2H), 1,25-
1,22 (m, 1H), 0,89 (n, J=2,4 I'u, 3H), 0,27 (¢, SH).
Crapus-b: Cunre3 6-meTtni-4,5,6,7-rerparuapodenso[d]tuazon-2-amuna
K pactBopy Tpumerni((4-merunmukiorekc- 1-en- 1-mn)okcu)cunan (3,3 r, 17,9 mmorb) B
TI'® (25 mi) u Boge (25 mu) npu KT nobasistror N-Opomcykimanmua (3,83 r, 21,5 Mmonb) u
arerat Hatpus (0,20 1, 2,5 MMOJIB) U 3aTeM MepeMeInnBaroT B TeueHue 2 4. Tuomouesuny (1,43
r, 18,8 MMoub) noGaBNsAOT, U PEAKIMOHHYIO cMech HarpeBaroT npu 80°C B TedeHue 6 4 mpu
nepememBaHuu. PeaknuonHyro cMmech 3areM oxnaxparoT A0 KT wu nepememusanue
NPOOJKAIOT B TedeHne 16 4. PeakiimoHHyto cMech racsat Bogoi (30 mu) u skcrparupyrot XM
(2 X 100 ™). Bopmuwiii crnoii monmenaunBaroT (pH ~9) 2 M rumpokcumom HaTpus U
skcrparupyror XM (3 X 100 wmu). OObenMHEHHbIE OpPraHWYECKHUE CJIOM IMPOMBIBAIOT
HACBIIEHHBIM pacTBopoM conu (50 mur), cymar Han Oe3BOAHBIM CyJbpaToM HaTpus H
KOHLIEHTPUPYIOT MO BaKyyMOM C MOJY4YEHHEM YKa3aHHOTO B 3arojioBke coenuHenus (1,9 r,
63%); 'H SIMP (400 MI', JIMCO-de): & 6,55 (e, 2H), 2,57-2,51 (m, 1H), 2,40-2,36 (v, 2H),
2,12-2,05 (m, 1H), 1,79-1,74 (m, 2H), 1,35-1,34 (M, 1H), 1,00 (7, J=6,4 I'u, 3H); XKX-MC: m/z
169,2 (M+1)".
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Crapus-c: Cunre3 3tua 1-mermi-2-((6-merunn-4,5,6,7-rerparuapodenso|d]tuazon-2-
ui)amuHo)-1H-6enso[d]umuaason-S-kapdokcunara

K mnepememmBaemomy pactBopy 6-metmn-4,5,6,7-terparuapodenso[d]Tnazon-2-aMmuHa
(400 wmr, 2,38 mmounp) B JIM®A (10 M) pobasmsiror 1,1'-TrokapOonmnannmmunaszon (848 wmr,
4,76 mmonp) u pactBop HarpeparoT rpu 100°C B TeueHue 2 4. PeakIIMOHHYIO CMECh OXJIAXKIAI0T
1o KT u EDC.HCI (914 wmr, 4,76 mmoib) no6aBinsitoT. PeakuinonHyro cMech HarpeBaroT npu S0°C
B TeueHue 10 MuH, 3aTeM HOOABISIOT 3TUI 3-aMUHO-4-(MeTunamuHo)OeH3oar (462 wr, 2,38
MMOJIb). PeakumoHHyro cMmech HarpeBatoT mpu 100°C B Teuenue 16 4. Ee oxnaxmator mo KT,
pazbasisirot Bopoit (50 mit) u skcrparupyrot EtOAc (2 X 50 mut). OObeqMHEHHbIE OPraHUYeCKUe
cion TpombiBatOT Boxod (30 mut), HachILEHHBIM pacTBopoM conu (30 mut), cymar Hax
0e3BOAHBIM CyJnb(paToM HATpUs M KOHIEHTPUPYIOT MON BakyyMoM. OCTaTOK OYMIIAIOT
KOJIOHOUHOH Xxpomarorpadueii combiflash ¢ npumenennem 100% JIXM B kadyecTBe 3JOEHTA C
TOJyYeHHEM YKA3aHHOTO B 3arojloBKe coenuHenus (400 mr, 45%); "H SIMP (400 MI'y, JIMCO-
de): 6 12,03 (e, 1H), 7,98 (¢, 1H), 7,73 (an, J=1,0 I'y, J=83 I'u, 1H), 7,37 (n, J=8,3 I'u, 1H),
4,30 (xB, J=7,2 'y, 2H), 3,62 (¢, 3H), 2,67-2,60 (M, 1H), 2,50 (2H cnusasick ¢ mukom JIMCO),
2,18-2,11 (m, 1H), 1,87-1,84 (m, 2H), 1,46-1,42 (M, 1H), 1,34 (1, J=7,1 I'y, 3H), 1,05 (z, J=6,3
I'n, 3H); KX-MC: m/z 371,05 (M+1)".

Cragus-d: Cunrtes 1-mermi-2-((6-merunn-4,5,6,7-rerparugpodenso|[d]Tuazon-2-
un)amuno)-1H-0en3o[d]umuaazon-5-kap00oHOBOIl KHCJIOTHI

VYKa3aHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO NMpUMEHSIOT 175 coenuHenus 1h, ¢ mpumenenuem stun 1-merun-2-((6-merun-4,5,6,7-
teTparuapodenso[d]ruazon-2-un)amuno)- 1 H-6en3o[dJumunason-5-kapbokcunara B KadecTBe
ucxoxgnoro Marepuana (Bexom: 100%); 'H amp (400 MI'n, IMCO-dg): & 13,01 (e, 1H),
12,83 (uic, 1H), 8,01 (¢, 1H), 7,87 (n, J=8,4 T'u, 1H), 7,56 (n, J=8,4 I', 1H), 3,67 (c, 3H), 2,67-
2,66 (M, 1H), 2,52 (2H cnuBasich ¢ mukom [IMCO), 2,33-2,21 (m, 1H), 1,91-1,86 (M, 2H), 1,48-
1,43 (m, 1H), 1,06 (0, J=6,4 T'u, 3H); ’KX-MC: m/z 343,05 (M+1)*.

Cragusi-e: Cunrte3 N-(2-2-ruapoxcudTorcu)rTui)-1-merua-2-((6-meruni-4,5,6,7-
Terparuapoden3o[d|ruazon-2-nia)amuno)-1H-6en3o|d]Jumugazon-5-kapéoxkcamuaa

VYka3zaHHOE B 3arojIOBKE€ COCUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyto npuMeHsitoT 11 [Ipumepa 6 Craauu-e ¢ npumeHenuem 1-metun-2-((6-merun-4,5,6,7-
terparuapodensofd|ruazon-2-un)amuno)- 1 H-6enzo[ d|[umuaazon-5-kapOOHOBOM KHUCIOTHI U 2-
(2-aMHHO3TOKCH)3TaH-1-0/a B KauecTBe HCXOMHBIX MaTepuaios (Bexox: 48%); "H SIMP (400
MI', IMCO-de): & 11,99 (wuc, 1H), 8,35 (1, J=5,6 ', 1H), 7,95 (c, 1H), 7,64 (1, J=8,0 I'y, 1H),
7,32 (n, J=8,4 I'u, 1H), 4,62 (1, J=5,0 I'y, 1H), 3,61 (c, 3H), 3,55-3,50 (m, 4H), 3,47-3,42 (M,
4H), 2,67-2,66 (m, 1H), 2,52 (2H cnuBasice ¢ mukom JAMCO), 2,17-2,16 (m, 1H), 1,90-1,88 (M,
2H), 1,45-1,40 (m, 1H), 1,05 (n, J=6,4 T'u, 3H); )KX-MC: m/z 430,10 (M+1)".

IIpumep 8. Cunres 2-((5,6-nurngpo-4H-uuxnonenrald]ltuazon-2-nmx)amuno)-N-(2-

MeTokcHITHI)-1-MeTHi-1H-0en3o[d|umuaazon-S-kapdokcamuaa
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Vcnosus:  a) Hon, TuomoueBnna, 110°C, 12 u; b) o>tun  3-amMuHO-4-
(MerunamuHo)0en30at, 1,1'-Tuokapbonunnuumunazon, EDC-HCl, IM®, 100°C, 16 u; c¢)
LiOH-H,0, TT'®, 3tanon, Bona, 60°C, 16 u; u) 2-merokcustunamut, [IODPA, JIUTIDA, [IMD,
0°C - KT, 16 4

Crapusi-a: Cunres 5,6-nuruapo-4H-uukinonenra|d]tuazon-2-amun

Cwmech nuksonentanona (1,0 r, 11,9 mmons), Tnomouesunsl (1,8 r, 23,8 Mmoub) u fiona
(3,0 r, 11,9 MMop) mepemMemuBaOT B FepMETHYHO 3aKpbIToi npodbupke npu 110°C B TeueHue
12 4. PeakumonHyro cmech oxmaxaaloT no KT wu noGamisiror ropsayro Bomy (30 mut) w
nepeMenmmnBaroT B TedeHne 30 MUH. PeakIIMOHHYI0 CMeCh SKCTParupyroT IUITHIOBBIM 3(QHUPOM
(2 X 20 wmu), Bomsbiil cnodi mommenaunBaroT (pH ~8) TBepmpim OukapOonaToM HaTpus u
skcrparupyror AXM (3 X 30 mi). OObenuHEHHbII OpraHUYEeCKHH CJIOH NPOMBIBAIOT
HACBILIEHHBIM pacTBOpoM coju (20 wmur), cymar Hax Oe3BOAHBIM CyJsibhaToM HATpus H
KOHLIEHTPUPYIOT MO BakyyMoM. [1oy4eHHbIi OCTaTOK OYMIIAOT XpomaTtorpadueit combiflash
¢ npumeHenneMm 10% wmeranona B JIXM u 0,1% BomHOro amMMmaka B Ka4deCTBE 3JIFOCHTA C
MOJyYeHHeM YKA3aHHOTO B 3arojioBke coenunenus (160 mr, 10%); "H SIMP (400 MI'n, CDCl5):
& 4,77 (uc, 2H), 2,79-2,74 (m, 2H), 2,68-2,64 (m, 2H), 2,41-2,34 (M, 2H); XKX-MC: m/z 141,1
(M+1)*.

Crapgus-b: Cunre3 3tun 2-((5,6-qurnapo-4H-unknonenra[d] tuazon-2-uia)amuno)-1-
metui-1H-6en3o[d|lumuaason-5-kap6oxcunara

VYka3aHHOEe B 3aroJIOBKe COENMHEHUE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
KOTOPYIO TPHUMEHSIOT JJIi COeNMHEeHHWs Sa ¢ T[OpuUMEHEeHHWeM OSTHI  3-aMHHO-4-
(MetunamuHo)OeH30ata U 5,6-guruapo-4H-nmknonenrald]ruazon-2-aMuHa B KadyecTBe
MCXOIHBIX Matepuanos (Bexon: 23%); 'H SIMP (400 MI'n, IMCO-dg): & 12,0 (urc, 1H), 8,05
(c, 1H), 7,77 (n, J=8,0 'y, 1H), 7,38 (n, J=8,4 I'u, 1H), 4,30 (xB, J=6,8 'y, 2H), 3,56 (¢, 3H),
2,80-2,72 (m, 4H), 2,36-2,33 (m, 2H), 1,33 (1, J=6,8 'y, 3H); XKX-MC: m/z 343,0 (M+1)".

Cragusi-c:  Cunres  2-((5,6-auruapo-4H-unknonenral|d]tuazon-2-uia)amuno)-1-
meTu-1H-6en3o[d]lumuaaszoi-5-kap60HOBOI KHCI0THI

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHHE CUHTE3UPYIOT C MPUMEHEHHEM TOH K€ METOIHKHU,

KOTOPYIO HNpUMEHsIOT 1y coequHeHus 1lh, ¢ npumenenuem stun 2-((5,6-muruapo-4H-
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rukJonenTal d|tuazon-2-uin)aMuHo)- 1 -metuii- 1 H-0enso[ dJumunazon-5-kapbokcunara B
Ka4ecTBe MCXOAHOro Matepuana (Boxon: 55%); XKX-MC: m/z 315,1 (M+1)".

Crapus-d: Cunre3 2-((5,6-auruapo-4H-nuxnonenrtald]ruazon-2-ui)amuno)-N-(2-
MeTokcHITHI)-1-MeTHia-1H-0en3o[d|umuaazon-S-kapdokcamuaa

VYka3aHHOE B 3aroJIOBKE COEIMHEHUE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
KOTOPYIO TNpPUMEHSIT g coenuHeHuss 1i ¢ npumenenuem  2-((5,6-auruapo-4H-
uukionenral dJtuazon-2-un)amuno)- 1 -metun- 1 H-6enso[dJumunazon-5-kapOOHOBOM KHUCIOTHI B
Ka4yecTBe ucxomHoro marepuana (Boxom: 13%); 'H sMP (400 MTI'y, AMCO-dg): 6 12,0 (muc,
1H), 8,36 (wc, 1H), 7,95 (c, 1H), 7,67 (n, J=7,6 T'u, 1H), 7,33 (n, J=8,4 I'u, 1H), 3,56 (c, 3H),
3,47-3,42 (m, 4H), 3,28 (¢, 3H), 2,77-2,67 (m, 4H), 2,36-2,33 (M, 2H); XKX-MC: m/z 372,0
(M+1)*.

IIpumep 9. Cunte3 rugpoxsopuga N-(2-(2-ruaApoKCcHITOKCH)ITHI)-1-MeTHI-2-

((4,5,6,7-rerparuaporuasono[5,4-clnupuann-2-un)amuno)-1H-6en3zo[d|umunazon-5-

KapOokcamuaa
Boc I\|I1e b{le H
H
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Venosusi:  a) i) I'mapoOpommp mmpponupona, TI'®, xunenue ¢ oOpaTHBIM
xononuabHUKOM, 10 muH ii) Tuomouesuna, EtOH, kuneHre ¢ oOpaTHBIM XOJOIUIBHUKOM, 3 U;
b) stun 3-amuHo-4-(MeTuiaamMuHO)OeH30aT, 1,1'-THokapoonunauumunason, EDC, IM®, 100°C,
18 wu; ¢) LiOH'HO, TI®, MeOH, H,O, 50°C, 16 4 d) 2-(2-((tper-
Oy THJITUMETHIICUITIIT )OKCH )3TOKCH ))3TaH- 1 -amun, HBTU, IUTIDA, IM®, 0°C - KT, 16 4; e) 4
M HCI B 1,4-uoxkcane, 1,4-uokcan, 0°C - KT, 16 u

Crapusi-a: Cunre3 Tper-0yTHJ 2-aMUHO-06,7-Aurnaporuasonols,4-cJnupuann-5(4H)-
Kap0okcuiaTa

K nepememmuBaemMomy pacTBopy mpem-0ytun 4-okconunepunut-1-kapdokcunara (3,0 r,
15,07 mmomnp) B TT'® (70 M) mpu KT nobasnstor ruppobpomun nupponuaona (7,47 r, 15,07
MMOJIb) M PEAKLHOHHYI) CMECh KHUIITAT C OOpaTHBIM XOJOIMJIBHHUKOM B TeueHHe 10 MuH.
Peakunonnyro cmech oxnaxnmaroT 10 KT, BeimaBinmee B OCazoK TBEPHOE BEINECTBO YAAISIIOT
¢unbTpauneit u GUIBTPaT KOHUEHTPHUPYIOT. [loydeHHBI ocTaTOK pacTBOPsOT B 3TaHone (80
Mi1) 3aTeM 100aBisiroT ThoMoueBuHy (1,53 1, 20,14 MMOJIb) U PEAKLIMOHHYIO CMECh KUIIATAT C
oOpaTHBIM XOJOAMJIBPHUKOM B TedyeHHe 3 4. PeaknuoHHyro cmech oxnaxparoT ao KT,

KOHIEHTPUPYIOT mox BakyyMoMm. OcraTtok ounmarT Xxpomarorpaduedi combiflash ¢
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npumeHeHueM 5% wMeranona B JXM B KkadecTBe 3JI0€HTA C TOJYYEHHEM YKAa3aHHOTO B
3aronoBke coequHenws (450 mr, 12%); 'H amP (400 MI'y, AMCO-de): 6 6,80 (c, 2H), 4,29 (c,
2H), 3,56 (1, J=5,6 ', 2H), 2,43 (mc, 2H), 1,41 (¢, 9H); XKX-MC: m/z 256,2 (M+1)*.

Cragus-b: Cunres mpem-0yTua 2-((5-(aroxkcuxap0onui)-1-mernn-1H-
oenso[d]umuaazoun-2-uia)amMuno)-6,7-nuruaporuasonolS,4-clnupuaun-5(4H)-kapookcunara

K nepememnBaeMoMy pacTBOpy mpem-OyTun —2-aMUHO-6,7-guruaporuasonols,4-
c|mupunune-5(4H)-kapookcunara (424 wmr, 1,66 mmons) B IM®PA (6 mn) nobGasmsiror 1,1'-
THoKapOoHMIAMMMUAa30d (593 mr, 3,33 mmonb), U pactBop HarpeBaroT nipu 100°C B TeueHue 2
4. Peakunonnyro cmech oxnaxkparotr n1o KT u pobasmsror EDC-HCI (639 wr, 3,33 mMmodb).
Peakiponnyro cmech HarpeBaroT rpu S0°C B Teuenue 10 MuH, 3aTeM TOOABJISIOT STUI 3-aMUHO-
4-(mermnamuno)oenzoar (300 mr, 1,66 mmonb). Peakunonnyro cmech HarpesaroT npu 100°C B
teueHue 16 4. Ee oxnaxnaroT no KT, pasbasistror Bonoit (50 mi) u skcrparupyroT EtOAc (2 X
50 wmu). OObenuHEHHbIE OpPraHWYECKHE CJIOW NPOMBIBaOT BOAoH (30 M), HACBIIIEHHBIM
pactBopoM coiu (30 mut), cymar Hax Oe3BOAHBIM CYJIb()AaTOM HATPUS U KOHLEHTPUPYIOT TOA
BakyyMoM. OcraTok ounmaroT xpomarorpadueit combiflash ¢ npumenenuem 0,4% meranona B
JIXM B KauecTBe 3JIFOEHTA C MOJyYeHUEM YKa3aHHOTO B 3arojioBke coenunenus (130 mr, 18%);
'H SIMP (400 MTI't, IMCO-dg): & 12,10 (wc, 1H), 8,03 (wc, 1H), 7,77 (n, J=8,4 T'n, 1H), 7,39
(m, J=8.,4 T'u, 1H), 4,39 (¢, 2H), 4,30 (kB, J=6,8 'y, 2H), 3,67-3,59 (M, SH), 2,50 (2H cnuBasich
¢ mukom [IMCO), 1,43 (c, 9H), 1,34 (T, J=6,8 T'y, 3H); XKKX-MC: m/z 458,2 (M+1)".

Cragusi-c: Cunres 2-((5-(mpem-6yroxcuxkapoonn.i)-4,5,6,7-rerparnaporuasonols,4-
c¢|Jnupuaun-2-un)amuno)-1-mernia-1H-0en3o[d|umuaaszon-5-kap00oHOBO#H KHCJIOTHI

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
KOTOpYI0 mnpuMeHstoT g coenuHeHuss 1h ¢ npumenenuem  mpem-6ymun  2-((5-
(sTokcukapbonmn)- 1-mermn- 1 H-6en3o[ d Jumunazon-2-umn)aMuHo)-6,7- iuruapoTraszonol 5,4-
c|mupunun-5(4H)-kapOokcunata B KauecTBe MCXOAHOro marepuana u TI'®, meraHona, BOABI
(2:2:1) B KauecTse pactoputems. (Boxox: 70%); 'H SIMP (400 MT'w, JIMCO-dg): & 12,50 (wuc,
1H), 8,00 (c, 1H), 7,78 (n, J=8,4 'y, 1H), 7,40 (1, J=8,4 I'y, 1H), 4,40 (¢, 2H), 3,66 (1, J=4,8 'Ly,
2H), 3,60 (c, 3H), 2,66-2,63 (M, 2H), 1,43 (c, 9H); KX-MC: m/z 430,1 (M+1)".

Cragus-d: Cunres mpem-6ymu 2-((5-((2-(2-((mpem-
Oy THIAMMETHJICHITIIT ) OKCH I TOKCH )3 THJ)Kapoamon)-1-meTuii- 1 H-6en3o[d|Jumuaazon-2-
WJI)aMHUHO0)-6,7-auruaporuasono|S,4-c|nupuann-5(4H)-kapookcuaara

VYKa3aHHOE B 3arojIOBKE€ COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
kotopyto mnpumenstor s [lpumepa 6 Cragum-e ¢ npumeneruem 2-((S-(mpem-
OyTrokcukapbonmn)-4,5,6,7-rerparunporuaszono| 5,4-c lnupunus-2-un)amMuHo)- 1-metni- 1 H-
Oenso[d]umunazon-S5-kapOOHOBOM KHUCJIOTBI u 2-(2-((mpem-
Oy THIIAMMETHIICHITAIT)OKCH )3TOKCH )3TaH- | -aMUHA B KAa4eCTBE MCXOMHBIX MarepuanoB (Bwixon:
40%); KXX-MC: m/z 631,2 (M+1)".

Cragusi-e: Cunte3 ruapoxjaoapuaa N-(2-(2-ruapoxcu3dToKcH)ITHN)-1-MeTHI-2-
((4,5,6,7-rerparuaporuasono-[5,4-cJnupuann-2-un)amuno)-1H-6enso[d]Jumunazon-5-

KapOokcamuaa
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K NePEMEIINBAEMOMY pacTBopy TPeT-OyThi 2-((5-((2-(2-((mpem-
Oy THIITUMETHIICUITIIT)OKCH )3TOKCH )3 Tr )KapOamomnn )- 1 -metusi- | H-6en3o[ d Jumunazon-2-
WI1)aMHHO)-6,7-nuruaporuazono| 5,4-clnupunus-5(4H)-kapbokcunara (50 mr, 0,08 mMmonb) B
1,4-nuokcane (0,8 mu) mpu 0°C nobasysiror 4 M HCI B 1,4-nuokcane (0,3 mi1) U mepeMeInnBaroT
npu KT B Teuenue 16 4. PeakMOHHYIO CMeCh KOHLIEHTPHPYIOT MPH MOHMKEHHOM JIaBJICHUU.
OcTaTok pacTHparOT C AMATHIIOBBIM 3(UPOM U pacTBOpHUTENb OTTOHSIOT. [lonyueHHOe TBepaoe
BEIIECTBO CYyINAT IO BAaKyyMOM C IOJY4Y€HHEM YKa3aHHOTO B 3arojioBke coenuHeHus (12 wr,
33%); 'H SIMP (400 MI'y, CD;0OD): § 8,01 (¢, 1H), 7,87 (x, J=8.0 T'u, 1H), 7,55 (n, J=8.4 Ty,
1H), 4,35 (¢, 2H), 3,74 (c, 3H), 3,71-3,53 (m, 10H), 3,05 (1, J=6,0 T'u, 2H); XXX-MC: m/z 417,1
(M+1)*.

Ipumep 10. Cunres 2-((5-aunermn-4,5,6,7-rerparugporuasoio|S,4-c]lnupuaun-2-
Wi1)aMuHO )-N-(2-(2-ruapoxkcu3dTokcu )3TH)-1-metuii- 1H-6enszo[dJumunazon-5-

Kapbokcamuaa
Me Me Me
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Yenosus: a) TOK, IXM, 0°C - KT, 16 u; b) Ac,O, [Mupuaun, 0°C - KT, 16 u; ¢) 2-(2-
aMuHo3TOKCH )3Tan-o0j1, HBTU, JTUIIDA, IM®, 0°C - KT, 16 4

Cragus-a: Cunres coaum TpudropykcycHo kucaorol 1-mernn-2-((4,5,6,7-
TeTparuaApoTua3ono[s,4-clnupuann-2-un)amuno)-1H-6enso[djumunazon-5-kap6oHoBoii
KHCJIOTBI

K nepeMeIInBaEMOMY pacTBopy 2-((5-(mpem-6yTokcukapbonmn)-4,5,6,7-
TeTPAruapoTHa30J0[5,4-c|mupunmH-2-uin)amMuHo)- 1 -metin- 1 H-6en3o[d|[umunazon-5-
kapOonoBoit kucnotel (170 mr, 0,39 mmoine) B JIXM (5 mi) nipu 0 °C gobassror TOK (0,1 mu,
1,19 mmonb) u nepememuBaroT npu KT B Teuenne 16 4. PeakinoHHyI0 cMeCh KOHLIEHTPHUPYIOT
NIPU TIOHMKEHHOM JIABJICHUH, W TIOJYYEHHBIH OCTATOK PACTUPAIOT C JAMSTHUIIOBBIM 3(UPOM U
pactBoputenib OTrOHSFOT. OCTAaTOK CylIaT Mo BaKyyMOM C TMOJYYEHHEM YKAa3aHHOTO B
3aronoBke coenunenus (180 mr, 100%); 'H siMP (400 MI'y, IMCO-dg): 6 9,22 (c, 2H), 8,04 (c,
1H), 7,81 (an, J=1,6 T'u, J=8,4 I'n, 1H), 7,42 (1, J=8,4 I'u, 1H), 4,23 (c, 2H), 3,60 (c, 3H), 3.,48-
3,46 (m, 2H), 2,89 (uic, 2H); XKX-MC: m/z 330,1(M+1)".

Cragusi-b: Cunre3  2-((5-auermn-4,5,6,7-rerparuaporuasonolS4-cJnupuaun-2-
uin)amuno)-1-merun-1H-6en3o[d|umuaazoa-5-kap0oHoBOH KHCIAOTHI

K nepemernBaemMoMy pacTBopy cosu TpUpTOPYKCyCHOH kucnotsl 1-mermn-2-((4,5,6,7-
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TeTparuaApoTHa3ono| S 4-c|mupunun-2-un)amuHo)- | H-0enso[d [umunazon-5-kapboHoBoii
kuciotsl (180 wmr, 0,55 mmone) B nupuaune (2 mu) npu 0 °C 1o0aBisAOT YKCYCHBINH aHTHAPHI
(0,06 mi, 0,6 mmonb) u mnepememuBatoT npu KT B Teuenme 16 u. PeakunonHyroo cmech
pazbasisirot Bomoii (15 min) u sxcrparupyror EtOAc (2 X 50 mur). O6beanHeHHbIE OpraHUYeCKUe
cion npombiBatoT 1 N HCI (30 mu), Bomoii (20 mut), HachIeHHBIM pacTBOpOM conu (20 mi),
cymaT Haj O0e3BOAHBIM CyJb()aTOM HATPUSI U KOHLEHTPUPYIOT TOA BAKYYMOM U ITOJYYEHHBIH
OCTAaTOK PacTUPAIOT C AUSTHIIOBBIM 3(HPOM U PaCTBOPUTENH OTTOHSIOT. IloyueHHOEe TBeproe
BEIIECTBO CYyIIAT MO BAaKyyMOM C IMOJIy4Y€HHEM yKa3aHHOTO B 3aroyioBke coemmnHeHus (70 wr,
46%); KX-MC: m/z 372,1 (M+1)*.

Cragusi-c:  Cunre3  2-((5-auermn-4,5,6,7-rerparuaporuasono[S4-cJnupuaun-2-
ui1)amuHo)-N-(2-(2-ruapoxcudTokcn)3Tui)-1-merun-1H-6enzo[dJumugazon-5-
Kapbokcamuaa

VYKa3aHHOE B 3arojIOBKE COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyto mnpumensitor 1y Ilpumepa 6 Craauu-e ¢ npumeneHueM 2-((5-auerun-4,5,6,7-
TeTParuapoTHa3oio[5,4-cmupunan-2-nin)aMuHo)- 1 -metin- 1 H-6en3o[d|[umunazon-5-
KapOOHOBOW KHCJIOTBI M 2-(2-aMHHO3TOKCH)3TaH-1-0J1a B Ka4yecTBE HCXOIHBIX MAaTepHUaJIOB
(Boixom: 29%); 'H SIMP (400 MI', JIMCO-de): & 12,0 (mc, 1H), 8,38 (c, 1H), 7,96 (n, J=3.,6
I'n, 1H), 7,67 (», J=7,6 I'n, 1H), 7,35 (7, J=8,4 I'n, 1H), 4,62-4,49 (m, 3H), 3,78-3,73 (m, 2H),
3,60-3,41 (M, 10H), 3,30 (2H cnuBasich ¢ koM BiaxkHoro JIMCO), 2,09 (¢, 3H); XKX-MC: m/z
459,1 (M+1)".

IIpumep 11. Cunre3 2-((6,7-nuruapo-4H-nupanol4,3-d]Tuazon-2-nmx)amuno)-N-(2-

MeTokcHITHI)-1-MeTHi-1H-0en3o[d]Jumuaazon-5- KapﬁolccaMmla
Me Me
l

@%—»«g @_“ {O Wﬂ @

VYcnosus: a) Metun 3-amuHo-4-(MeTuaaMuHO)OeH30aT, 1,1'-THOKapOOHMITUUMUAA30,
EDC, IM®, 100°C, 16 g; b) LiOH-H,0, TT'®, MeOH, H,0, 60°C, 16 4; ¢) 2-MeTOKCH3TaH-1-
amuH, JIODA, JIUTIDA, IM®, 0°C - KT, 16 4

Crapusi-a: Cunre3 metua 2-((6,7-nurnapo-4H-nupanol4,3-d]tuazon-2-nn)amuno)-1-
metui-1H-6en3o[d|lumuaason-5-kap6oxcunara

VYka3aHHOE B 3arojIOBKE€ COCIUHEHHE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIHKH,
KOTOPYKO TMPUMEHSIOT JJis1 COCAWHEHUs Sa ¢ TpPUMEHEHHeM MEeTWUJI  3-aMUHO-4-
(MetunamuHo)OeH30ata u  6,7-murunpo-4H-nmupano[4,3-d]tnason-2-aMmuHa B KadyecTBe
MICXOJIHBIX MATEPHAIIOB | mepememnBaoT 16 u (Bexox: 20%); 'H SIMP (400 MI't, JIMCO-de):
6 12,20 (e, 1H), 8,02 (¢, 1H), 7,77 (n, J=8,0 I'n, 1H), 7,40 (n, J=8,4 I'u, 1H), 4,58 (c, 2H),
3,93 (1, J=5,6 T'u, 2H), 3,84 (c, 3H), 3,60 (c, 3H), 2,50 (2H, cnusasicy ¢ mukom JIMCO); KX-
MC: m/z 343,0 (M-1).

Crapus-b: Cunre3 2-((6,7-nurnapo-4H-nupanol4,3-d] Tnazon-2-uia)ammuno)-1-

metua-1H-6en3o[d]lumuaaszoi-5-kap60HOBOI KHCI0THI
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VYka3aHHOE B 3aroJIOBKE€ COEIMHEHHUE CUHTE3UPYIOT C MPUMEHEHUEM TOMH K€ METOIUKH,
KOTOpPYIO MNpUMEHSIT s coeauHeHus lh ¢ npumenennem merun 2-((6,7-aurugpo-4H-
nupaHo[4,3-d]tuazon-2-un)amuno)- 1-metun- 1 H-6en3o[d Jumunazon-5-kapOokcunara B KadecTse
UCXOAHOrOo Marepuana u ¢ npumeHeHuem TI'®D, meranoma u Boael (2:2:1) B KayecTse
pacteopurens (Beixon: 52%); 6 12,40 (wc, 2H), 7,98 (¢, 1H), 7,75 (m, J=8,0 I'y, 1H), 7,36 (x,
J=8,0 I'u, 1H), 4,58 (c, 2H), 3,92 (1, J=4,8 I'y, 2H), 3,59 (¢, 3H), 2,50 (2H, cauBasicb ¢ TUKOM
JIMCO); KX-MC: m/z 330,7 (M+1)*.

Crapusi-c:  Cunre3 2-((6,7-guruapo-4H-nupanol[4,3-d]tuazon-2-un)amuno)-N-(2-
MeTokcudITHI)-1-MmeTwia-1H-6en3o[d|umunazon-5-kapookcammuaa

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHUE CUHTE3UPYIOT C MPUMEHEHHUEM TOH K€ METOIUKH,
KOTOPYIO TNPUMEHSIOT Ans coeauHeHust li ¢ mpumeHeHuem 2-((6,7-nuruapo-4H-nupano(4,3-
d]rnazon-2-mn)amuno)- 1-merui- 1 H-6en3o[ d Jumunazon-5-kapOoHoBoi KHUCIIOTHI u 2-
METOKCHSTUJIAMHHA B KauecTBE HCXOAHBIX MarepuanoB. HeouuineHHbI MPOAYKT OYHUINAIOT
xpomarorpadueti combiflash ¢ mpumenennem 1,2% wmeranona B JIXM B kauecTBe 3JIOCHTA
(Boixox: 34%); "H SIMP (400 MI'w, JIMCO-dg): & 12,20 (wc, 1H), 8,40 (wc, 1H), 7,96 (c, 1H),
7,66 (e, 1H), 7,35 (n, J=8,4 I'y, 1H), 4,58 (wc, 2H), 3,93 (c, 2H), 3,58 (c, 3H), 3,48-3,42 (M,
4H), 3,27 (¢, 3H), 2,50 (2H, cnupascs ¢ nukom JMCO); dKX-MC: m/z 387,6 (M+1)*.

Hpumep 12. Cunre3 2-((1H-6en3o[d]umugazon-2-ua)amuno)-N-(2-meTokcudTi)-1-

metu-1H-6en3o[d|lumuaaszon-S-kap6oxkcamuaa:
e
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VYcenosus: a) 1,1'-TuokapObonwnauumunason, Aneronurpui, KT, 16 4; b) merun 3-
aMuHO-4-(Metunamuno)oenszoar, EDC-HCI, IM®, 100°C, 16 4; d) LiOH -H,O, TT'®, MecOH,
Bona, 60°C, 16 4; e) 2-meTokcusTaHn- 1-amus, [JODA, JIUTIDA, JIMD, 0°C - KT, 16 4

Cranus-a: Cunres N-(1H-6en3o|d]Jumuga3zon-2-uia)-1H-umuaazon-1-
KapboTHoaMHuaA

K pactBopy 1H-6en3o[d]umunazon-2-amuna (1,0 r, 7,5 mmons) B aueronutpuie (10 m)
npu KT nobasnstot 1,1'-Tnokapbonmnauumunason (1,34 r, 7,5 MMOJb) U nepeMeIInBaiOT Npu
KT B Teuenue 16 4. PeakiinoHHy0 cMeCh (PMIIBTPYIOT U MOJYYEHHOE TBEPAOE BEIIECTBO CyIIaT
MOJT BAKYYMOM C TIOJIyYeHHEM YKa3aHHOTO B 3arojioBke coequnenus (1,1 r, 60%); 'H sMP (400
MI'u, IMCO-de): & 13,18 (e, 2H), 8,55 (¢, 1H), 7,93 (n, J=1,2 I'y, 1H), 7,63-7,59 (m, 2H),
7,36-7,32 (m, 2H), 6,99 (n, J=1,2 T'u, 1H).

Crapus-b: Cunrtes wmerun 2-((1H-0enzo[d]umuaason-2-un)amuno)-1-merun-1H-
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oenzo[d]lumuaason-S-kapookcuiara

K nepememuBaemomy pacteopy N-(1H-Oenzo[d]umunaszon-2-un)-1H-umunaszon-1-
kapoornoamuzna (188 mr, 0,77 mmone) B JIM®PA (5 mn) pobasmsror EDC.HCI (297 wmr, 1,5
MMoiib) U HarpeBatoT 10 60°C B teuenune 10 muH. Peakumonnyio cmech oxmaxkmaroT 1o KT,
3aTeM J00aBISIOT METUI 3-aMUHO-4-(MeTuiaaMuHo)oensoar (150 mr, 0,77 MMOJb) U HarpeBaroOT
npu 100°C B Teuenue 16 u. Peakipionnyro cmech oxnaxaarot no KT, pasbasnstot Bonoit (30 mu)
u skcTparupyroT EtOAc (2 X 50 mur). OObeanHEeHHbIN OpraHUYeCKUil CIOH IMPOMBIBAIOT BOJOH
(30 mut), HaCBILIEHHBIM pacTBOPOM coju (30 mit), cymaT Hag Oe3BOAHBIM CYJIb()AaTOM HATPUS U
KOHLEHTPUPYIOT 101 BakyyMoM. OCTaTOK OYHINAIOT KOJOHOYHOM Xxpomatorpadueii combiflash
¢ npumeHeHueM 2% wmeranona B JIXM B kadecTBe 3JIFO€HTA C TOJYYEHHEM YKa3aHHOTO B
3aronoske coexmuenns (40 mr, 16%); 'H SIMP (400 MI't, IMCO-dg): & 12,12 (uc, 2H), 8,05
(n,J=1,6 T, 1H), 7,73 (an, J=1,6 'y, J=8,4 'y, 1H), 7,37-7,34 (m, 3H), 7,12-7,08 (m, 2H), 3,85
(c, 3H), 3,65 (¢, 3H); KX-MC: m/z 322,0 (M+1)".

Crapus-c: Cunre3 2-((1H-0en3o[d]umuaason-2-un)amuno)-1-merun-1H-
O0en3o[d]umMmnaaszo/-5-kap0oHOBOH KUCJIOTHI

VYka3aHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOpasi IPUMEHSIETCS A poMekyTouHoro coeauHenus lh, ¢ npumenennem merun 2-((1H-
oenso[d]umunazon-2-min)amMuHo)- 1 -metun- |H-6en3o[ d [umunazon-5-kapOokcuiata B KadecTBe
HCXOJTHOrO Marepuaia, u MeraHona, TI'® u Boxsl B kadectse pacrBopurerst (Beixox: 92%); 'H
SAMP (400 MI'y, IMCO-dg): 6 13,0 (uc, 3H), 7,92 (c, 1H), 7,89 (n, J=1,6 I'y, 1H), 7,60 (x,
J=8,4Tu, 1H), 7,45-7,41 (m, 2H), 7,29-7,26 (m, 2H), 3,68 (c, 3H); KX-MC: m/z 308,1 (M+1)*.

Crapus-d: Cunre3 2-((1H-0en3o[d]umunaa3zon-2-una)amuno)-N-(2-meToxkcudaTu)-1-
metua-1H-6en3o[d]lumuaaszon-S-kapooxkcamuaa

VYKka3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IPUMEHEHUEM TOH K€ METOAMKH,
KOTOPYIO TpUMeHSIOT aisi coenwHeHusi 1li ¢ npumenenmnem 2-((1H-Genso[d]umunazon-2-
w1)aMuHoO)- 1 -meTui- 1 H-Oen3o[ d Jumunazon-5-kapOOHOBOM  KUCJIOTBI B Ka4eCTBE MCXOIHOTO
matepuana (Bexon: 14%), 'H samP (400 MI'u, AMCO-dg): 6 12,10 (uc, 2H), 8,33 (T, J=4,8 I'Ly,
1H), 7,98 (n, J=0,8 I'u, 1H), 7,62 (an, J=1,2Tu, J=8,0 I'u, 1H), 7,35-7,30 (M, 3H), 7,11-7,07 (M,
2H), 3,64 (c, 3H), 3,50-3,42 (m, 4H), 3,29 (c, 3H); KX-MC: m/z 365,0 (M+1)".

IIpumep 13 u 14. Cunre3 1-metun-2-((5-(rpudpropmeroxcu)-1H-6enzo[d|umuaazon-
2-nn)amuno)-1H-0en3o[d|umugazon-S-kap6oHoBoii kKHCI0THI U cHHTe3 N-(2-MeTOKCHITHII)-
1-meTna-2-((S5-(rpudpropmeroxcu)-1H-6enzo[d|umuaazon-2-ua)amuno)-1H-

oenzo[d]umuaason-S-kapookcamuga:
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Ycenosus: a) 10% Pd/C, MeOH, H,, KT, 16 u4; b) 1,1-TuokapOboHWIIuumMumason,
Aueronutpmi, 60°C, 16 u; c¢) 4-(tpudropmerokcu)denson-1,2-quamun, EDC-HCl, MO,
100°C, 16 u; d) LiOH-H,0, TI'®, EtOH, Bona, 60°C, 16 u; e) 2-meTokcusTan-1-amuH, [JODA,
JUIIDA, IM®, 0°C- KT, 16 4

Crapusi-a: Cunres 4-(tpudropmeroxcu)denson-1,2-ruamuHa

K pactBopy metui 2-Hutpo-5-(TpudTopmerokcu)anmnuna (2,0 r, 9,0 MMob) B METAHOJIE
(40 mn) mobasmsror 10% Pd/C (1,0 1) mox armocdepoii azorta. 3aTeM peakIHOHHYIO CMECh
NepEeMEIINBAIOT TOA Tra3o00pa3HbIM BOAOpoAOM B TeueHne 16 4. PeakimoHHYIO CMmech
GUIBTPYIOT Yepe3 CIIOH LennuTa U KOHIEHTPUPYIOT MOJI BAKYYMOM C MOJy4eHHEM YKa3aHHOTO B
3aronoBke coeauaenus (1,6 r, 93%); 'H amp (400 MI'y, AIMCO-dg): 6 6,48 (m, J=8,0 I'y, 1H),
6,45 (n, J=1,6 I'y, 1H), 6,29 (an, J=2,0 ', J=8,0 'y, 1H), 4,80 (c, 2H), 4,58 (c, 2H); )KX-MC:
m/z 193,0 (M+1)*.

Craaus-b: Cunre3 3tuan 2-(1H-ummpaszon-1-kap6oruoammuno)-1-mernu-1H-
oenzo[d]lumuaason-5-kapooxcuiara

K pacrBopy stun 2-amuHo- 1-metmi-1H-06en3o[d]umunazon-5-kapbokcunara (500 wr,
2,28 mmonb) B aneronurpuie (10 mu) npu KT ngobasnstor 1,1'-tnokapbonmnanumunaszon (529
Mr, 2,97 MMONb) U pEaKIHOHHYK cMech mnepememuBaroT npu 60°C B Teuenme 16 u. Ee
oxnaxnaroT 10 KT u nepememuBaror B TeueHue 30 muH. [lonmydyeHHOE TBEprOe BEIIECTBO
(UNBTPYIOT U CyIIAT MO BAaKyyYMOM C IOJyYE€HHEM YKa3aHHOTO B 3arojioBke coeamHeHus (500
mr, 66%); 'H SIMP (400 MI'y, JIMCO-dq): & 13,40 (urc, 1H), 8,68 (¢, 1H), 8,40 (m, J=1,2 I'y,
1H), 8,03 (¢, 1H), 7,99 (nn, J=1,2 'y, J=8,4 I'u, 1H), 7,75 (7, J=8,4 ', 1H), 7,01 (c, 1H), 4,35
(xB, J=7,2T1, 2H), 3,79 (¢, 3H), 1,36 (1, J=7,2 I'y, 3H); )KX-MC: m/z 328,2 (M-1).

Crapus-c: Cunre3 3tua 1-metuia-2-((S-(rpudropmeroxcu)-1H-6en3o[d|umuaazon-2-
ni)amuHo)-1H-6ens3o[d]umuaason-S-kapdokcunara

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHHE CUHTE3UPYIOT C MPUMEHEHHUEM TOM k€ METOIUKH,
kotopyro npumeHsitoT st [lpumepa 12 Craaguu-b, ¢ npumenenuem stun 2-(1H-umunazon-1-
kapboTuoamuno)- 1-metmi- 1 H-6enzo[ d Jumunaszon-5-kapOokcuiara u 4-
(tpudropmerokcu)oen3on-1,2-1uaMHHa B KauecTBe HCXONHBIX Marepuanos (Bexom: 27%), 'H
SAMP-VT npu 90°C (400 MI'u, IMCO-de): 6 12,0 (tuc, 2H), 8,09 (c, 1H), 7,77 (n, J=8,4 I'y,
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1H), 7,35 (n, J=8,4 I'y, 2H), 7,28 (c, 1H), 7,0 (1, J=8,4 ', 1H), 4,35 (xB, J=6,8 'y, 2H), 3,63
(c, 3H), 1,35 (1, J=6,8 T'y, 3H); dKX-MC: m/z 420,0 (M+1)".

Cragus-d: Cunre3 1-merna-2-((S-(rpudropmeroxcu)-1H-0en3o[d|umuaazon-2-
un)amuno)-1H-0en3o[dJumuaazon-S-kap0oHOBOI KHCJIOTHI

VYKa3zaHHOE B 3arojIOBKE€ COEUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
KOTOpasi MPUMEHSETCsl JIs1 MpoMeskyTouHoro coenuHenus lh, ¢ npumenennem stun 1-mernn-2-
((5-(rpudropmerokcu)- 1 H-6en3o[ d]Jumunazon-2-un)amuno)- 1 H-6enso[ d jumunazon-5-
kapbokcunara (Bexon: 77%); 'H SIMP (400 MI', IMCO-dg): & 12,60 (urc, 3H), 8,05 (1, J=1,6
I'u, 1H), 7,82 (an, J=1,6 T'y, J=8,4 I'u, 1H), 7,45 (n, J=8,4 I'u, 1H), 7,40 (x, J=8,8 I'u, 1H),
7,34 (c, 1H), 7,09 (nn, J=1,2 T, J=8,8 ', 1H), 3,65 (¢, 3H); KX-MC: m/z 392,0 (M+1)".

Cragusi-e:  Cunre3  N-(2-metoxcudTHI)-1-MeTna-2-((5-(Tpudropmeroxcu)-1H-
oenzo[d]lumuaason-2-uia)amuno)-1H-6en3o[d|umuaazon-5-kap6okcamuaa

VYKa3aHHOE B 3arojIOBKE COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO MPHUMEHSIOT st coenuHenus 1i ¢ mpumenenuem 1-metmn-2-((5-(TpudTopMeToKcH)-
1H-6en30[d Jumunazon-2-wmn)amuHo)- 1 H-6en30[ d [ uMunazomn-5-kapOOHOBOH KHCIIOTHI B KaU4eCTBE
rcxoHoro Marepuana (Bexon: 43%); 'H SIMP (400 MI'n, JIMCO-dg): & 12,20 (e, 2H), 8,37
(e, 1H), 8,0 (m, J=1,2 I'u, 1H), 7,68 (an, J=1,2 I'y, J=8,4 I'u, 1H), 7,36 (n, J=8,4 I'u, 2H),
7,30 (c, 1H), 7,01 (n, J=8,4 ', 1H), 3,63 (c, 3H), 3,59-3,43 (m, 4H), 3,29 (¢, 3H); XKX-MC: m/z
449,0 (M+1)".

IIpumep 15. Cunres 1-metna-2-((1-merua-5S-(tpudgropmeroxcu)-1H-

oenzo[d]lumuaason-2-uia)amuno)-1H-6en3o[d|umuaazo/-5-kapooHOBOH KHCJIOTHI
NHMe
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VYenosus: a) NaH, Merunitonua, JIM®, 0°C - KT, 1 4; b) 10% Pd/C, MeOH, H,, KT, 6
q; C) Nl—MeTI/m—4—(TpI/I(1)TopMeTOKCI/I)6eH30J1—1,2—):[1/1aM1/1H, EDC-HCI, IM®, 100°C, 16 4; d)
LiOH-H,0, TT'®, EtOH, H,0, 60°C, 16 u

Crapusi-a: Cunres N-meTui1-2-HuTpo-4-(TpudropMeToKCH)aHUIMHA

K mnepememmBaemomy pactBopy 2-HHTpO-4-(TpudTopmMerokcn)anunura (2,0 mr, 9,0
mMmoJib) B JIM®PA (20 mu) mpu 0°C nobasnstoT ruapun Hatpust (60% aucnepcusi B MUHEPAJIbHOM
macie) (0,4 r, 10,0 MMONB) M PEAKIUMOHHYI) CMECh TMepeMEInBalOT B TedeHHe 10 MuH.
Merunitogun (0,56 mit, 9,0 MMOJIb) TOOABISAIOT K PEAKLIMOHHON CMECH M NEePEMEIINBAIOT TPHU
KT B Teuenue 1 4. PeaklIMOHHYIO CMECh racaT HAaCBILEHHBIM PACTBOPOM XJIOPUAA AMMOHHUS U
skcTparupyrot stunamneratoMm (2 X 100 mi). OObequHEHHBIH OPraHUYeCKUA CJIOW MPOMBIBAIOT
BOno# (50 mu1), HaCBIIEHHBIM pacTBOpoM conu (50 i), cymar Hax Oe3BOAHBIM CyJb(paToMm

HATPUs W KOHLEHTPUPYIOT moa BakyymMoM. OcraTok oummaroT xpomarorpadueit combiflash ¢
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npuMeHeHneM 5% STHIAeTaTOM B T'eKCaHE B Ka4eCTBE 3JIIOEHTA C MOJYYEHHEM YKa3aHHOTO B
3aronoBke coenuHenwus (1,8 r, 85%); 'H ssMmPp (400 MI'u, AMCO-de): & 8,28 (m, J=4,0 I'u, 1H),
8,00 (1, J=2,4 I'y, 1H), 7,61 (nn, J=2,4 I'y, J=9,2 'y, 1H), 7,10 (n, J=9,2 T'ny, 1H), 2,98 (z, J=5,2
', 3H); KX-MC: m/z 237,0 (M+1)".

Cragus-b: Cunres Nl-MeTHJI-4-(TpI/I(l)TOpMeTOKCl/I)GeHBOJI-l,Z-Hl/laMl/lHa

VYKka3zaHHOE B 3arojIOBKE€ COEUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
KOTOPYIO TMPUMEHSIOT g coenuHeHuss le ¢ mpumeHeHueM  N-MeTHI-2-HUTpPO-4-
(TpudTOpMETOKCH )aHHJIMHA B KAY€CTBE UCXOAHOIO MaTepraia U MepeMEeNInBalOT B TeUeHHe O 4
(Boixox: 92%); 'H SIMP (400 MI'w, JIMCO-de): & 6,44 (c, 1H), 6,42 (1, J=10,4 T';, 1H), 6,33 (x,
J=84Tu, 1H), 4,84 (wc, 2H), 2,70 (c, 3H); KX-MC: m/z 207,0 (M+1)".

Crapus-c: Cunres 3THJ 1-meTni-2-((1-merua-5-(rpudropmeroxcu)-1H-
oenzo[d]lumuaason-2-uia)amuno)-1H-6en3o[d|umuaazon-S-kapookcunara

VYKa3aHHOE B 3arojIOBKE COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koropyro mpumensitot st [Ipumepa 12 Cragun-b ¢ npumenennem >tun 2-(1H-umunazon-1-
kapboTuoamuno)- 1-metmn- 1 H-6enzo[ d Jumunazon-5-kapOokcuiara u N'-mernn-4-
(TpudropmeTokcn)oenson-1,2-nuaMrHa B KauecTBe HCXOAHBIX MarepuanoB (Bexoxm: 37%);
KX-MC: m/z 434,2 (M+1)".

Cragus-d: CuHres 1-meTna-2-((1-merun-5-(rpudropmeroxcu)-1H-
oenzo[d]lumuaason-2-uia)amuno)-1H-6en3o[d|umuaazo-5-kap0oHOBOH KHCIOTHI

VYKa3aHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOpPYI0 NpuMeHsT s coeauHenuss lh ¢ npumenenuem stun 1-merun-2-((1-merun-5-
(Tpudropmerokcu)-1H-0en3o[d|umunazon-2-mn)amuno)- 1 H-6en3o[d Jumunazon-5-
kapOokcuiaTa B KauecTBe ncxogHoro marepuana (Bexom: 53%); 'H sMP (400 MI'u, AMCO-
de): 6 12,5 (e, 2H), 8,10 (n, J=1,2 I'u, 1H), 7,79 (an, J=1,6 I'y, J=8,4 I'u, 1H), 7,44 (c, 1H),
7,41-7,37 (m, 2H), 7,08 (n, J=8,8 I'u, 1H), 3,70 (c, 3H), 3,68 (¢, 3H); XKX-MC: m/z 406,1
(M+1)".

IIpumep 16. Cunre3s 2-(6en3o|d]oxcazon-2-unammno)-N-(2-ruapoxcu3Tuia)-1-meTun-

1H-6en30[d]umuaazon-5-kapdokcamuga
I\’!Ie Me
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Yenosusi: a) 2-amunosTan- 1-on, HBTU, IUIT2A, IM®, 0°C - KT, 16 4

K  mnepememmnBaemomy  pactBopy  2-(Oen3o[d]okcazon-2-unamunO)-1-merni-1H-
6enzo[d]umunazon-5-kapoboHosoii kucnotel (50 mr, 0,16 mmons) B JIM®PA (1,0 mm) mpu 0°C
nobasisiroT N-stuyaumzonporuiamud (0,03 mi, 0,16 mmons) 1 HBTU (62 wr, 0,16 mMmoib).
PeakunoHHy0 cMech mepeMennBaoT B TedeHue 30 MuH, 3aTeM N00aBISIOT 2-aMHHO3TaH- -0
(10 mr, 0,16 mmonp) u mnepememmnBanue npononkaroT npu KT B teuenme 16 u. Ilocne
3aBepuieHust peakuuu (orcnexuBaercss TCX), peakLMOHHYIO CMeCh pa30aBJSTIOT XOJIOTHOMN

Bomoit (20 mu1) m mepemewmmBarOT B TedueHwe 15 wmuH. IlomyueHHOEe TBepmOe BELIECTBO
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(UIBTPYIOT, NPOMBIBAIOT OUSTWIOBBIM 3(QHUPOM M CyIIaT IOA BaKyyMOM C NOJYYEHHUEM
YKa3aHHOTO B 3arojioBke coenuHeHus (25 mr, 44%) Bume 0e10ro TBEpAOro BEIIEeCTBa, 'H smPp
(400 MI'u, AMCO-de): & 12,30 (e, 1H), 8,36 (1, J=5,4 I'n, 1H), 8,08 (n, J=0,9 I', 1H), 7,78-
7,76 (m, 1H), 7,48 (1, J=8,3 I'y, 2H), 7,43 (n, J=7,8 I'u, 1H), 7,21 (1, J=7,3 'y, 1H), 7,12 (T,
J=7,3 T, 1H), 4,72 (uc, 1H), 3,63 (c, 3H), 3,54 (1, J=6,4 'y, 2H), 3,37-3,34 (M, 2H); XKX-MC:
m/z 352,2 (M+1)*.

IIpumep 17. Cunres 2-(6enso[d]oxkca3on-2-naamuno)-N-(2-(2-
ruApoKcHITOKCH )ITII)-1-MeTun-1H-6en3o[dJumuaazon-S-kap6oxcamuaa
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VYenosusi: a) Merunamun, [IM®, 60°C, 16 4; b) 10% Pd/C, MeOH, H,, KT, 3 4; ¢)
Hwuanoren 6pomun, TT'®, H,O, 60°C, 16 4; d) NaH, 2-xnopbenso[d]okcaszon, 1,4-/{uokcan, KT,
16 u; ¢) LiOH-H,O, TI'®, DTtanon, Bona, 60°C, 16 4; f) 2-(2-amuHo3ToKcH)3TaH-1-01, HBTU,
JUIIDA, IM®, 0°C - KT, 16 4

Crapusi-a: Cunre3 31U 4-(MeTHJIAMHHO)-3-HUTPOOEeH30aTa

Zy o=

K pactBopy sTun 4-xnop-3-autpodensoara (30,0 r, 131 mmons) B IMPA (100 M) mpu
KT nobasnsror merunamuH (26,8 M (40% BomHbINH pacTBOp), 262 MMOJb), U PEAKLIHOHHYIO
cMech nepeMemnBaroT npu 60°C B TeueHue 16 4. Peakuumonnyro cmech oxnaxnaroT a0 KT,
pasbasinsiroT XoaoaHoM BogoH (1000 mur) u nepemernnBatot B Teuenue 1 4. [TomydyenHoe TBepaoe
BEINECTBO (UIBTPYIOT M CyIIAT IOJX BAaKyyMOM C IIOJy4E€HHEM NpPOAYKTa BHUJE JKEJITOrO
TBepaoro Bemectra (28,0 r, 96%), 'H ssMP (400 MI'u, AMCO-dg): 6 8,62 (m, J=2,0 T'u, 1H),
8,59 (wc, 1H), 7,99 (an, J=2,0 I'n, J=8,8 T'u, 1H), 7,07 (n, J=8,8 I'u, 1H), 4,29 (xB, J=6,8 'y,
2H), 3,01 (1, J=5,2 T'u, 3H), 1,31 (1, J=6,8 'y, 3H); dKX-MC: m/z 225,0 M+1)*.

Craaus-b: Cunre3 3Tun 3-amuHo-4-(MeTHIAMHHO)0EeH30aTa

K pactBopy sTHn 4-(MeTunamMuHo)-3-autpodensoara (27,0 r, 120 MMoJb) B MeTaHOJE
(300 mn) mobGasmsiroT cycnensuro 10% Pd/C (2,8 © B 15 mut staHona) mon arMocdepoii asora.
Konby Beimepskusatot B meiikepe [Tappa mpu KT mox Bomoponom (60 ¢./kB.n.) B TeueHue 3 4.
PeakunonHy0 cMmech (GUIBTPYIOT 4Yepe3 CIOH LEeNUTa M KOHLEHTPHPYIOT IMOJ BAaKyyMOM C
MOJTIyYeHUEM YKa3aHHOTO B 3aroyioBke coenuHenws (19,0 r, 82%); 'H aMmp (400 MI'u, IMCO-
de): 6 7,23 (mn, J=1,6 I', J=8,4 'y 1H), 7,16 (1, J=1,6 I'u, 1H), 6,39 (1, J=8,4 'y, 1H), 5,38-
5,37 (m, 1H), 4,66 (c, 2H), 4,18 (xB, J=7,2 'y, 2H), 2,77 (1, J=5,2 T'u, 3H), 1,26 (1, J=7,2 'y,
3H); KX-MC: m/z 195,1 (M+1)*.

Crapus-c: Cunre3 3Tua 2-amuHo-1-metui-1H-6en3o|d|lumugazon-5-kapooxcunara

K pactBopy atun 3-amuHo-4-(Merunamuno)oenzoara (17,0 r, 87,6 mmons) B TT'® (68

i) u Bomor (170 mm) mpu KT pmobasmsror Opomun umanorena (11,13 r, 105,2 mmonb) u
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PEaKLMOHHYK cMech mnepeMewmnBaloT npu 60°C B TeueHue 16 4. PeaklMOHHYIO CMeCh
oxjaxnaT a0 KT u nommenaynBarOT HACHILEHHBIM pPAaCTBOPOM OuKapOOHaTa HATpPUSL.
MOJIy4€HHOE TBEPJO€ BELIECTBO (PHIIBTPYIOT M CYIIAT MO BAKYYMOM C MOJYYE€HHEM YKa3aHHOTO
B 3aroJIOBKE€ COENWHEHHUS KOTOPbI MPUMEHSIOT Ha Clenyromeld cranuu 0e3 najdbHenIIe
ounctku (18,0 r, 94%); 'H saMP (400 MI'u, AMCO-dg): & 7,70 (m, J=1,2 T'u, 1H), 7,59 (an,
J=12Tu, J=8,4T'y, 1H), 7,20 (n, J=8,4 I'u, 1H), 6,64 (c, 2H), 4,27 (xB, J=6,8 I'y, 2H), 3,53 (c,
3H), 1,32 (1, J=6,8 T'y, 3H); XKX-MC: m/z 220,1 (M+1)*.

Crapus-d: Cunre3 3THI 2-(0en3o[d]okca3on-2-unamuno)-1-merun-1H-
oenzo|[d]lumuaason-5-kap6okcuiara

K pactBopy stun 2-amuno- 1-metun- 1 H-6en3o[d Jumunaszon-5-kapbokcunara (4,0 r, 18,3
mmoib) B 1,4-nuokcane (40 mu) mpu 0°C polGasmsiror rumpupn Hatpus (60% nucnepcusi B
muHepaipHOM Macie) (1,09 r, 27,4 MMOJb) MOPUMSAMH U MEPEMELIHBaOT B TeueHne 10 MuH. 2-
xjopOenso[d]okcazon (2,79 r, 18,3 MMoib) MOOABISIOT K PEAKIIMOHHON CMECH U MEPEMEIITUBAOT
npu KT B Teuenue 16 4. PeakUMOHHYIO CMeCh BBUIMBAKOT B XOJOAHYK Boay (100 mu) wu
nepememuBaroT npu KT B Teuenune 5-10 muu. IlonmydeHHoe TBeproe BEIECTBO (UIBTPYIOT,
CylIaT MOJ BaKyyMOM M OYHINAIOT KOJIOHOYHOH xpomarorpadueii combiflash ¢ mpumenennem
100% JIXM B Ka4ecTBe 3JIFOCHTA C MOJyYE€HHEM YKa3aHHOrO B 3arosioBke coeamHeHus (4,0 r,
60%); "H SIMP (400 MI', JIMCO-de): & 12,30 (urc, 1H), 8,24 (¢, 1H), 7,88 (x, J=8,4 I'n;, 1H),
7,53-7,43 (m, 3H), 7,22 (1, J=7,2T'y, 1H), 7,13 (1, J=7,6 I'n, 1H), 4,33 (xB, J=7,2 'y, 2H), 3,64
(c, 3H), 1,35 (1, J=7,2 Ty, 3H); dKX-MC: m/z 337,0 (M+1)".

Crapusi-e: Cunre3 2-(0en3o[d]okca3oun-2-unamuno)-1-merun-1H-6en3o[d|umuaason-
5-kap0oHOBO# KHCJIOTHI

K mnepemenmBaemomy pactBopy »THa 2-(Oen3o[d]okcazon-2-unamuHo)- 1-merun-1H-
6enso[d]umunason-5-kapbokcunara (4,0 r, 11,90 mmonb) B cmecu pacrBoputenst TT'® (20 mn),
staHona (20 mn) u Bogoi (10 mu) moGasnsiroT MoOHOTHApar ruapokcuaa autus (1,25 r, 29,76
MMOJIb). PeaklnoHHy0 cMech HarpeBaroT mpu 60°C mpu mepeMelnuBaHUM B TedeHue 16 4.
Peakimonnyro cmech oxnaxaaroT A0 KT M KOHUEHTpPUPYIOT INPH MOHMKEHHOM JaBJICHUU.
Ocratok pactBopsitotT Boae (60 mu), monkucisiror 1 N HCl ¢ monyueHnem TBepAoro BeriecTsa
KOTOpoe (UIBTPYIOT W CymarT MOJx BaKyyMOM C TIOJYYE€HHEM YKa3aHHOTO B 3aroJIOBKE
coenunenus (3,4 r, 93%), 'H samP (400 MTI'y, IMCO-dg): 6 12,60 (e, 2H), 8,20 (m, J=1,6 I'L,
1H), 7,87 (an, J=1,6 T', J=8,0 I'y, 1H), 7,51-7,48 (m, 2H), 7,44 (n, J=7,2 'y, 1H), 7,23-7,20 (M,
1H), 7,15-7,11 (m, 1H), 3,64 (c, 3H); XKX-MC: m/z 309,1 (M+1)".

Crapgus-f: Cunre3 2-(6en3o[d]oxcazon-2-unamuno)-N-(2-(2-rugpoKCcU3ITOKCH)ITHII)-
1-meTna-1H-6en3o[d]umunazon-5-kapookcammaa

K  mepememmnBaemomy  pactBopy  2-(Oen3o[d]okcazon-2-unamuHO)-1-merni-1H-
6enzo[d]umunazon-5-kapbonosoii kuciote! (3,0 r, 9,74 mmons) B JIMPA (30 mi) mpu 0°C
nobasysiroT N-stunauusonponuiaamud (4,36 mu, 24,25 mmons) 1 HBTU (4,06 1, 10,71 mMmounb).
PeaknmonHyro cmech mepememuBaroT B TedeHHe 30 MuH, 3areM O00aBISIOT  2-(2-
aMuHO3TOKCH)3TaH-1-om (1,02 1, 9,74 mmonb) u nepememmnBanue nponoipkaroT mpu KT B

teuenne 16 u. Ilocne 3aBepmienuss peakuun (orcnexkusaercs TCX), peakLUMOHHYIO CMeCh
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pazbasisiroT xojonHou Bomou (300 mu) u mepememuBaroT B TedeHne 30 muH. [lomydeHHoe
TBEPOE€ BELIECTBO (UIBTPYIOT, CyWmaT TIOA BaKyyMOM M OYHINAIOT KOJIOHOYHOH
xpomarorpadueli combiflash ¢ nmpumenennem 5% wmeranona B JIXM B kauecTBe 3JIO€HTA C
NOJIy4eHHEM YKa3aHHOTO B 3arojioBke coemuHeHus (2,9 r, 75%) Buge Oemnoro TBepAoro
Berectsa; 'H SIMP (400 MI'u, AIMCO-de): 6 12,20 (wc, 1H), 8,43 (T, J=5,3 'y, 1H), 8,07 (c,
1H), 7,76 (n, J=8,4 I'u, 1H), 7,48 (n, J=7,9 I'y, 2H), 7,43 (1, J=7,8 T'y, 1H), 7,21 (1, J=7,3 'y,
1H), 7,11 (T, J=7,3 I'u, 1H), 4,60 (uc, 1H), 3,63 (c, 3H), 3,57-3,42 (m, 8H); XKX-MC: m/z 396,2
(M+1)*.

[pumep 18. Cunrte3 ruapoxjopuaa N-(2-amuH0dITHI)-2-(0eH30[d]okca3z0m-2-
unamuno)-1-merun-1H-6en3o|d|umugazon-5-kap6oxkcamuaa
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Ycnosust: a) Tper-OyTun (2-amunoatuin)kapoamar, HBTU, JJTUTIDA, IIM®, 0°C - KT, 16
4; b) 4 N HCI B 1,4-{uokcane, TT'®, 0°C - KT, 3

Crapgusi-a: Cunre3 mpem-0ytun (2-(2-(6enzo[d]oxcazoun-2-unamuno)-1-merun-1H-
oenzo[d]lumuaason-S-kapbokcaMuao)3TUII)KapdamMaT

VYKa3aHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
koTopyto mnpumensitor aisi [lpumepa 6 Cragum-e ¢ npumenennem 2-(0en3o[d]okcazon-2-
wiaMuHo)- 1-metun-1H-6en3o[d]Jumnnason-5-kapOoHOBOIT  KUCIOTBI U mpem-Oytun  (2-
AMHHOSTHI)kapbaMaTa B KauecTBe HCXONHBIX Matepuanos (Bexon: 51%); 'H SMP (400 MI'w,
IMCO-de): 6 12,20 (e, 1H), 8,41 (1, J=5,1 I'u, 1H), 8,08 (c, 1H), 7,75 (1, J=8,3 I'y, 1H), 7,48
(n, J=8,4 T'u, 2H), 7,43 (n, J=7,8 'y, 1H), 7,23-7,19 (m, 1H), 7,14- 7,09 (m, 1H), 6,92 (n, J=5.4
I'm, 1H), 3,64 (c, 3H), 3,34-3,33 (M, 2H cauBasice ¢ BiaaxkubiM nukoMm JIMCO), 3,15-3,10 (m,
2H), 1,38 (c, 9H); XKX-MC: m/z 451,55 (M+1)".

Cragus-b: Cunre3 rugpoxsaopuaa  N-(2-amuH03THN)-2-(0en3o[d]oxcazoun-2-
unamuno)-1-merun-1H-6en3o|d|umugazon-5-kap6oxkcamuaa

K pacTBopy TpeT-OyTHI (2-(2-(6enzo[d]okcazon-2-unamuno)- 1 -merun- 1 H-
6enzo[d]umunazon-5-kapbokcamuno)stmn)kapoamara (50 mr, 0,11 mmons) B TT'® (2 mu) npu
0°C nmobasmsirotr 4 N HCI B 1,4-nuokcane (0,5 M), 1 peaKLIMOHHYIO CMECh IMEPEMELINBAIOT TPU
KT B Teuenue 3 4. PeakuuMOHHYKO CMeCh KOHLICHTPUPYIOT HAa POTOPHOM HCHApUTENE HU
nepemMeInnuBaT B AU3THIIOBOM 3¢upe (10 mi). ITonydeHHOE TBepIOe BEwIECTBO (PHIBTPYIOT H
CylIaT MOJ BaKyyMOM C MOJIyY€HHEM YKa3aHHOTO B 3aroyioBke coenwHenus (35 mr, 81%); 'H
SAMP (400 MI', IMCO-de): 6 12,40 (e, 1H), 8,70 (c, 1H), 8,13 (¢, 1H), 7,96 (wuc, 3H), 7,86
(m, J=8,3 T'u, 1H), 7,56 (n, J=8,3 I'y, 1H), 7,48 (n, J=7,9 T'u, 2H), 7,25 (1, J=7,6 I'u, 1H), 7,17
(t,J=7,8T, 1H), 3,67 (c, 3H), 3,55 (xB, J=5,7 I'y, 2H), 3,03-2,99 (M, 2H); )KX-MC: m/z 351,10
(M+1)*.

IIpumep 19. CuHnre3 2-(0en3o[d]okca3zon-2-naamuno)-N-(2-(2-

(aumMeTnaaMHuHO)aueTaMuao)ITHA)-1-MmeTna-1H-0enso[d|umuaason-S-kapdokcamuga
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Ycnosust: a) Tper-Oytun (2-amunoatun)kapoamar, HBTU, JJTUTIDA, IM®, 0°C - KT, 16
gy; b) TOK, XM, 0°C - KT, 16 u; c) N-(2-amMuHO3TWI)-2-(AMMETHUIAMHHO )alleTaMHU/T
tpudTopanerar, HBTU, JJUIIDA, IM®, 0°C - KT, 16 u

Crapusi-a: Cunres mpem-0yTua (2-(2-(auMeTHIaAMHHO)aLeTAMHI0)3THI)KapbamaTa
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K nepememmBaemomy pacteopy aumerwiriannuHa (1,0 v, 9,71 mmons) B JIM®PA (10 mu)
npu 0°C nobasysitor N-stunaumsonpornuiamud (1,69 mu, 9,71 mmons) u HBTU (3,68 1, 9,71
MMOJIb). PEaKIIMOHHYIO CMeCh MepeMennBaroT B TeueHue 30 MUH, 3aTeM JO0aBISIIOT TPET-OyTHI
(2-amunosTH)KapOamar (1,55 r, 9,71 mmonb). Peakimonnyto cmech nepememuBaroT pu KT B
teuenne 16 u. Ilocme 3aBepmienusi peakuun (orcneskuBaercs TCX), peakLMOHHYIO CMeECh
pazbaBisiroT xonogHoU Bomo (50 mi) m skcrparupyoT EtOAc (2 X 100 mu). OObennHEeHHBIE
OpTraHuYecKHe CJIIOM MPOMBIBaIOT Bomoi (3 X 30 mi), HACBIEHHBIM pacTBOpOM conu (50 mi),
cymar Haj Oe3BOOHBIM CyJIb(paTOM HATPUS W KOHLEHTPHUPYIOT mnoxa BakyymMoM. IlomyueHHOe
TBEPJIO€ BELIECTBO MEPEMELINBAIOT B AUATHIIOBOM >dupe (20 mit) B TedeHHne S MUH, QUIBTPYIOT
U CyLIAaT TOJ BAKYYMOM C MOJYYeHHEeM YKa3aHHOTO B 3arojioBke coequHenwus (600 mr, 25%); 'H
SAMP (400 MI'y, AMCO-de): 6 7,77 (T, J=5,6 'y, 1H), 6,83 (1, J=5,2 I'u, 1H), 3,11 (kB, J=6,2
I'n, 2H), 2,99 (x8, J=6,1 I'y, 2H), 2,82 (c, 2H), 2,18 (¢, 6H), 1,37 (c, 9H); XKX-MC: m/z 246,15
(M+1)*.

Cragusi-b: Cunre3 N-(2-aMHHOITHII)-2-(ITHMETHIIAMHHO)alleTAMUA TPpU(pTOpaueTaT

K pactBopy mpem-Oytun (2-(2-(muMeTHIaMUHO)arieTaMuao )3t )kapbamara (600 wr,
2,45 mmonp) B IXM (15 mur) mpu 0°C nobasnsitor TOK (0,56 mi, 7,34 MMOJIb) U peakLIMOHHYEO
cmech nepememnBaroT npu KT B Teuenue 16 4. PeakuMOHHYH0 CMeChb KOHLEHTPUPYIOT Ha
pPOTOPHOM HCHApHTENe W CyILIAT TOA BAaKyyMOM C IOJIyY€HHEM YKAa3aHHOTO B 3aroJIOBKE
coequnenus (600 mr, 100%); 'H samp (400 MI'u, AMCO-dg): 6 9,75 (wmc, 1H), 8,75 (1, J=5.6
I'n, 1H), 7,90 (wc, 2H), 3,88 (c, 2H), 3,38 (kB, J=6,2 I'y, 2H), 2,91 (xB, J=5,9 I'y, 2H), 2,82 (c,
6H) ; KX-MC: m/z 146,20 (M+1)".

Crapus-c: Cunre3 2-(0en3o[d]okcazon-2-naamuno)-N-(2-(2-
(aumeTnjaamMuHo)aueTamuao)PTHA)-1-meTni-1H-0enszo[d|lumuaason-S-kapdokcamuga

K  mepememmuBaemomy  pactBopy  2-(Oen3o[d]okcazon-2-unamuHO)-1-merni-1H-
6enzo[d]umunazon-5-kapobonosoii kucnorsl (100 mr, 0,32 mmons) B JIMPA (4 mu) npu 0°C
nobasisiror N-s>Tminuuzonponmiamud (0,17 v, 0,97 mmons) u HBTU (123 wmr, 0,32 MMoub).
PeakimioHHy10 cMech mepeMenuBaroT B TeueHrne 30 MuH, 3aTeM n00aBisitoT TpudTopanerat N-
(2-amuHO3THN)-2-(nUMeTHIIaMuHO))anetamuna (145 mr, 0,39 mmonb). PeaknuoHHYIO CcMech

3areM nepememuBatoT npu KT B teuenue 16 u. Ilocne 3aBepiieHus peakiuuu (OTCIEKUBAECTCS
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TCX), peakimoHHyI0 cMech paszOaBisitoT xonomHoW Bomod (15 mu). IlonmydenHoe TBepnoe
BEIIECTBO (DUIIBTPYIOT, TMPOMBIBAIOT IUATIJIOBBIM H>(HUPOM H CyImIaT IOJ BaKyyMOM C
MOJIyYeHHEM YKa3aHHOro B 3arojiopke coeawHenust (40 mr, 28%) B Buae Oenoro TBepAaoro
semectsa, 'H SIMP (400 MI'u, IMCO-de): & 12,20 (wc, 1H), 8,44 (, J=4,9 T'n, 1H), 8,07 (c,
1H), 7,92 (wc, 1H), 7,74 (n, J=7,8 T'u, 1H), 7,49-7,47 (m, 2H), 7,43 (n, J=7,8 'y, 1H), 7,21 (T,
J=7,6 'y, 1H), 7,12 (1, J=7,6 T'y, 1H), 3,63 (c, 3H), 3,37 (T, J=5,2 I'u, 2H), 3,35 (2H cauBasich ¢
BraxHbiM koM JIMCO), 2,86 (c, 2H), 2,19 (¢, 6H); dKX-MC: m/z 436,0 (M+1)*.

Ipumep 20. Cunres 2-(0en3o[d]okca3on-2-naamuno)-1-meTna-N-(2-
mopdoannodTua)-1H-6en3o[dlumuaazon-S-kap6okcamuaa

Yka3aHHOEe B 3aroJIOBKE COENMHEHHE CUHTE3UPYIOT C MPUMEHEHHEM TOH K€ METOIMKH,
KOTOPYIO MPUMEHSIOT Ui coenuHeHus li ¢ mpumeHeHuem 2-mMop¢oONUHO3TaH-1-amuHa U 2-
(6enzo[d]okcazon-2-unamuno)- 1-metun- | H-6en3o0[d Jumunazon-5-kapOOHOBOM ~ KUCJIOTBI B
KaueCTBE MCXOIHBIX MaTEPUAJIOB. 'H sMP (400 MTI'y, IMCO-dg): 6 12,21 (mc, 1H), 8,33 (c,
1H), 8,06 (c, 1H), 7,73 (n, J=8,4 I'u, 1H), 7,48 (n, J=8,4 T'u, 1H), 7,43 (n, J=8,0 'y, 2H), 7,21
(t,J=72Tu, 1H), 7,11 (T, J=8,0 'y, 1H), 3,63 (c, 3H), 3,58 (T, J=3,6 'y, 4H), 3,41 (xB, =64
I'm, 2H), 3,30 (2H cnuBasick ¢ BnaxkubiM mukom [IMCO), 2,43 (e, 4H); XKX-MC: m/z 421,2
(M+1)*.

[pumep 21. Cunres 2-(6en3o|d]oxcazon-2-uaamuno)-N-(2-(aumeTnaamuno)3THI)-1-
metui-1H-6en3o[d|lumugaszon-S-kap6oxkcamuaa

VYka3aHHOEe B 3aroJIOBKe COSAMHEHHE CHHTE3UPYIOT C MPUMEHEHHEM TOH K€ METOIHKH,
KOTOPYIO MPUMEHSIOT 11 coenuHeHus 1i ¢ npumenennem N N-aumerunstas-1,2-quamuna u 2-
(6enzo[d]okcazon-2-unamuHo)- 1-metun- | H-6en3o[dJumunazon-5-kapOOHOBOW ~ KUCJIOTBI B
KaueCTBE MCXOIHBIX MaTEpPUAJIOB. 'H sMP (400 MI'y, IMCO-dg): 6 12,21 (e, 1H), 8,29 (T,
J=5,2Tu, 1H), 8,07 (¢, 1H), 7,74 (n, J=8,4 I'u, 1H), 7,48-7,42 (m, 3H), 7,21 (1, J=7,6 'y, 1H),
7,11 (T, J=8,0 I'u, 1H), 3,63 (¢, 3H), 3,39-3,35 (M, 2H), 2,50-2,42 (M, 2H), 2,19 (c, 6H); XKX-
MC: m/z 379,2 (M+1)".

[pumep 22. Cunre3 2-(0enso[d]oxcazon-2-naamuno)-N-(2-((4,5-qauruapo-1H-
HMHAA30J1-2-11)aMuHO)ITHI)-1-MeTun-1H-6en3o[d|umuaason-5-kap6oxcamuga

VYka3aHHOe B 3aroJIOBKe COENMHEHUE CHHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
KOTOPYIO TMPUMEHSIFOT IJisi coenuHeHus: li ¢ mpuMeHeHueMm Nl—(4,5—):u/1r1/1):[po—1H—1/1M1/1):(a30n—2—
wi)sTane-1,2-nuamuaa u  2-(6en3o[d]okcazon-2-unamMuno)- 1 -metui- 1 H-6enso[ dJumunazon-5-
KapGOHOBOM KHCIOTHI B KA4eCTBE MCXOAHBIX Marepuanos. 'H SIMP (400 MI'u, JIMCO-de): &
12,30 (wc, 2H), 8,52 (wc, 1H), 8,20 (wmc, 1H), 8,09 (c, 1H), 7,75 (un, J=8,4 I'u, 1H), 7,52-7,43
(m, 3H), 7,21 (1, J=7,2 T, 1H), 7,12 (1, J=8,0 ', 1H), 3,64 (c, 3H), 3,59 (c, 2H), 3,45-3,43 (m,
2H), 3,36-3,34 (m, 4H); )KX-MC: m/z 417,05 (M-1)".

Hpumep 23. Cunrte3 2-(0en3o|[d]oxca3zon-2-uaamuno)-N-(2-ruapoxcunponui)-1-
metua-1H-6en3o[d|lumugaszon-S-kap6oxkcamuaa

VYka3aHHOE B 3aroJIOBKE COSAMHEHHE CHHTE3UPYIOT ¢ MPUMEHEHHEM TOH K€ METOIMKH,
KOTOPYIKO TMPUMEHSIIOT IJIsi coeauHeHuss 1I ¢ mpuMeHeHueM l-aMuHOmpomasH-2-ojla U 2-

(6enzo[d]okcazon-2-unamuHo)- 1-metun- | H-6en3o[d[umunazon-5-kapOOHOBOW ~ KUCJIOTBI B
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KaueCTBE MCXOIHBIX MaTEpPUAJIOB. 'H saMP (400 MTI'y, AIMCO-dg): 6 12,30 (mc, 1H), 8,36 (T,
J=5,6 T'u, 1H), 8,19 (», J=1,2 I'n, 1H), 7,78 (nn, J=1,2 I'n, J=8,4 T'u, 1H), 7,52-7,36 (M, 3H),
7,21-7,19 (m, 1H), 7,14-7,09 (m, 1H), 4,87-4,78 (m, 1H), 3,81 (kB, J=6,0 I'u, 1H), 3,64 (c, 3H),
3,24-3,20 (m, 2H), 1,14 (n, J=6,8 ', 3H); XKX-MC: m/z 366,2 (M+1)".

Ipumep 24. Cunres 2-(0enso[d]oxcazon-2-naamuno)-N-(2,3-quruapoxcunponui)-1-
metui-1H-6en3o[d]Jumunazon-5-kapdokcamuga

VYka3aHHOE B 3aroJIOBKE COEAMHEHHE CHHTE3UPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO TPUMEHSIOT it coeauHeHust li ¢ mpumeHeHwem 3-aMuHOIpomaH-1,2-quona u 2-
(6enzo[d]okcazon-2-unamuHo)- 1-metun- | H-6en3o[d[umunazon-5-kapOOHOBOM ~ KUCJIOTBI B
KaueCTBE MCXOIHBIX MaTEPUAJIOB. 'H sMP (400 MTI', IMCO-dg): 6 12,30 (wc, 1H), 8,31 (T,
J=5,2 Ty, 1H), 8,08 (c, 1H), 7,77 (mn, J=1,6 T'u, J=84 T'u, 1H), 7,49-7,42 (m, 3H), 7,21 (T,
J=8,0 I'u, 1H), 7,11 (1, J=7,2 Tu, 1H), 4,82 (n, J=4,4 T'u, 1H), 4,58 (wc, 1H), 3,64 (¢, 3H),
3,45-3,37 (m, 3H), 3,26-3,19 (m, 2H); 2)KX-MC: m/z 382,1 (M+1)".

[pumep 25. CuHnre3 2-(0en3o[d]okcazon-2-nnamMmuno)-N-(2-(2-
ruapokcunponokcu)3Tuia)-1,6-qumernn-1H-6en3o[d|umuaazon-S-kapooxkcamuaa

VYka3aHHOE B 3aroJIOBKE€ COSNMHEHHE CUHTE3UPYIOT ¢ MPUMEHEHUEM TOH e METOIUKH,
KOTOPYIO MPUMEHSIIOT AJisi coennHeHust 1i ¢ nmpumeHeHneM 1-(2-aMHHO3TOKCH)IIpONaH-2-o51a 1
2-(6enso[d]okcazon-2-unamuno)- 1 -metui- 1 H-6en3o[dJumunazon-5-kapOOHOBOM ~ KHUCJIOTBI B
KaueCTBE MCXOIHBIX MaTEpPUAJIOB. 'H sMP (400 MTI'y, AIMCO-dg): 6 12,30 (mc, 1H), 8,42 (T,
J=5,2 Ty, 1H), 8,07 (c, 1H), 7,75 (mn, J=1,2 T'u, J=8,4 I'u, 1H), 7,49-7,42 (M, 3H), 7,21 (T,
J=7,6 Ty, 1H), 7,11 (T, J=8,0 ', 1H), 4,57 (wc, 1H), 3,75 (xB, J=5,6 I'n, 1H), 3,63 (c, 3H),
3,57-3,54 (m, 2H), 3,46-3,43 (M, 2H), 3,29-3,23 (M, 2H), 1,03 (x, J=6,4 I'u, 3H); XKX-MC: m/z
410,2 (M+1)".

Ipumep 26. Cunre3 2-(6en3o[d]oxca3zon-2-unamuno)-N-((3-ruapoxcuoxetan-3-
uwi)metun)-1-metui-1H-6en3o[d|umuaazon-5-kapdokcamuga

VYka3aHHOEe B 3aroJIOBKe COeIMHEHUE CHHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
KOTOPYIO MPUMEHSIOT 1isi coenuHeHus: 1i ¢ nmpumeHeHueM 3-(aMUHOMETHI)OKCETaH-3-0J1a U 2-
(6enzo[d]okcazon-2-unamuno)- 1-metun- | H-6en3o[dJumunazon-5-kapOOHOBOM ~ KUCJIOTBI B
KaueCTBE MCXOAHBIX MAaTEPUAJIOB. 'H sMP (400 MTI'y, IMCO-dg): 6 12,30 (wc, 1H), 8,55 (T,
J=5,2Tu, 1H), 8,10 (m, J=1,2 T'u, 1H), 7,79 (nn, J=1,6 T'u, J=8,4 I'n, 1H), 7,51 -7,42 (m, 3H),
7,21 (1, J=7,6 Ty, 1H), 7,14 (1, J=7,6 T, 1H), 5,90 (¢, 1H), 4,52 (n, J=6,8 'y, 2H), 4,41 (x,
J=6,4Tu, 2H), 3,64 (c, 3H), 3,59 (1, J=6,0 I'u, 2H); dKX-MC: m/z 394,2 (M+1)".

IIpumep 27. Cunre3  2-(0enso|d]oxcazon-2-unamuno)-N-(2-(2-rugpoxcu-2-
MeTHJInponokcu)ITHI)-1-metnii-1H-6enszo[d|umuaason-S-kapdokcamuga

Yka3aHHOEe B 3aroJIOBKE€ COSIMHEHUE CHHTE3UPYIOT C MPUMEHEHHEM TOH K€ METOIUKH,
KOTOPYIO MPUMEHSIOT it coenuHeHus 1i ¢ npuMeHeHnem 1-(2-aMUHO3TOKCH)-2-METUIITPOIIaH-
2-o1a 51 2-(6en3o[d]okcazon-2-mnaMuHo)- 1 -metuit- 1 H-6enzol dJumunaszon-5-kapboHoBoi
KHCJIOTBI B KAYECTBE HCXONHBIX MaTepuanos. 'H SAMP (400 MI'y, MCO-dg): § 12,30 (wc, 1H),
8,43 (1, J=5,2T'y, 1H), 8,07 (un, J=1,2 'y, 1H), 7,75 (mn, J=2,4 'y, J=8,4 T'u, 1H), 7,49 -7,42
(m, 3H), 7,21 (nn, J=1,2 Ty, J=7,6 'y, 1H), 7,12 (nn, J=1,2 T'u, J=7,6 T'u, 1H), 4,34 (wc, 1H),
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3,63 (¢, 3H), 3,57 (1, J=6,4 'y, 2H), 3,47-3,43 (m, 2H), 3,20 (¢, 2H), 1,09 (c, 6H); XKXX-MC: m/z
4242 (M+1)".

IIpumep 28. Cunre3 2-(0enzo[d]okca3zon-2-nnamuno)-1-merna-N-(2-(nuppoaungun-
1-nn)3mna)-1H-6en3o[d|umuaazon-S-kap6okcamuaa

VYKa3zaHHOE B 3arojIOBKE COEUHEHHE CHHTE3UPYIOT C NPUMEHEHUEM TOH k€ METOIUKH,
KOTOPYIO IPUMEHSIOT [uis coequHenus 1i ¢ mpumeneHneM 2-(MuppoinuanH- 1-nin)3Tas- 1-aMmusHa u
2-(6enzo[d]okcazon-2-unamuHo)- 1 -metin- 1 H-6en3o[d]umMuna3on-5-kapOOHOBOH ~ KHUCJIOTBHI B
KaueCTBEe MCXOIAHBIX MaTEPUAJIOB. 'H sMP (400 MTI'y, IMCO-dg): 6 12,24 (wc, 1H), 8,38 (T,
J=5,6 I'u, 1H), 8,07 (¢, 1H), 7,74 (n, J=8,4 I', 1H), 7,49-7,42 (m, 3H), 7,21 (T, J=6,8 'y, 1H),
7,11 (1, J=7,2 T'y, 1H) 3,69 (c, 3H), 3,48-3,37 (m, 2H), 2,64-2,57 (M, 2H), 2,50 (4H cnuBasice ¢
nukom JIMCO), 1,66 (uic, 4H); KX-MC: m/z 405,2 (M+1)".

IIpumep 29. Cunres 2-(2-(2-(06enszo[d]oxca3on-2-unamuno)-1-merunn-1H-
oenso[d]umuaazon-5-kap0oKcaMHuI0)ITOKCH)YKCYCHONH KHCJIOTHI

H
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Ycnosus: a) atun 2-6pomarnerar, NaH, KI, TT'®, 0°C - KT, 2 4; b) T®K, XM, KT, 5 4;
¢) atun 2-(2-ammuHostokcu)auerar Tpudropaunerar, HBTU, TUIIDA, IM®, 0°C - KT, 16 u; d)
LiOH -H,0, Otanon, TT'®, Bona, KT, 3 u

Crapus-a: Cunres 3tua 2-(2-((mpem-0yToKCHKAPOOHHI ) AMHHO)3TOKCH)aLleTaTa

(o}

K pactBopy mpem-Oytun (2-ruapokcustun)kapdbamara (1,0 r, 6,21 mmons) B TT'® (10
wut) ipu 0°C nobapisiroT ruapun Hatpus (60% nucnepcus B MuHepaibHOM Maciie) (397 mr, 9,93
MMOJIb) MOPLUSIMH, 3aTeM H00aBsitoT Honua kanus (164 mr, 0,99 mmounb) U sTUIOpOMarieTaT
(2,07 1, 12,42 mmoinb). PeakumonHyto cmech mnepemerinBaioT npu KT B Teuenwe 2 4.
PeakunonHy0 cMech pa30aBIIOT XOJOAHONW BOIOH (60 MIT) M SKCTparupyroT sTHianeraToM (3
X 60 mu). OObenuHEHHbIE OPTaHUYECKHE CJIOM MPOMBIBAIOT BOAOH (30 M), HACHIEHHBIM
pactBopoM coiu (30 mut), cymar Hajx O€3BOAHBIM CYJIb()AaTOM HATPUS U KOHLEHTPUPYIOT TOA
BakyyMoM. OCTaTOK OUYHINAIOT KOJOHOYHOH Xpomatorpadueit combiflash ¢ npumenennem 1%
METaHOJIA B AWXJIOPMETaHE B KauyeCTBE SJIOEHTAa C IMOJYYCHHEM YKa3aHHOTO B 3arojiOBKe
coemuuerns (1,0 r, 65%); 'H SIMP (400 MI', JIMCO-de): & 6,74 (muc, 1H), 4,14-4,08 (m, 4H),
3,45 (1, J=5,6 I'y, 2H), 3,08 (kB, J=6,2 I'u, 2H), 1,37 (c, 9H), 1,19 (1, J=6,8 'y, 3H); XKX-MC:
m/z 148,1 (M-Boc)".

Cragusi-b:  CuHTe3  coab  TPUPTOPYKCYCHOH  KHCJIAOTBI  I3THI  2-(2-
AMHMHOJITOKCH )aleTaTa

K NepPEeMeIINBAEMOMY pacTBopy 5THI 2-(2-((mpem-

OyTokcukapOoHmn)amuHo )aTokcn)arerara (1,0 r, 4,05 mmonp) B AXM (5 mi) mpu KT
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no0aBysirOT TpUPTOpyKCycHYr0 Kuciaoty (1 mi) m mepememmBatror npu KT B Teuenue 5 4.
Peak1ioHHY10 CMeCh KOHLIEHTPUPYIOT NPHU MOHWKEHHOM AaBJIEHUHU C MOJTy4YeHHEM YKa3aHHOIO B
3aronoBke coenunenus (1,1 r, 100%) koTopoe MPUMEHSIIOT Ha CJIENYyIOIIel craann 0e3 Kakoil-
6o nanbHedimeit ouncrku;, 'H SIMP (400 MI'u, AIMCO-dg): 6 7,88 (wuc, 3H), 4,17 (¢, 2H), 4,14
(xB, J=6,8 I'y, 2H), 3,68 (1, J=5,0 I'y, 2H), 3,01 (xB, J=5,2 I'y, 2H), 1,21 (1, J=7,0 'y, 3H);
KX-MC: m/z 148,2 (M+1)".

Cragusi-c:  Cunte3 »H3tHa  2-(2-(2-(0en3o[d]oxca3on-2-uaamuno)-1-merun-1H-
0en3o[d]umMmnaason-5-kap0ookcaMHuI0)ITOKCH)aleTaTa

K  mnepememuBaemomy  pactBopy  2-(Oen3o[d]okcazon-2-unamuHO)-1-merui-1H-
6enzo[d]umunazon-5-kapoonosoii kucnotsl (150 mr, 0,48 mmons) B JIM®PA (2 mu) mpu 0°C
nobasisiroT N-stmnuusonponuiamut (0,26 mi, 1,46 mmonb) u HBTU (184 wmr, 0,48 mMMoub).
PeakiMOHHYIO CMeCh TMepeMelnuBaT B TedeHne 30 MuH, 3aTeM JO0aBISIIOT TpUQTOpalerar
stun  2-(2-amuHosToKCcH)auerata (129 wr, 0,53 wmmonb). PeakiMOHHYHO CMeCh 3aTeM
nepemermuBaroT npu KT B Teuenue 16 4. Ilocne 3aBepmenus peakimu (orcnexusaercs: TCX),
PEAKIMOHHYIO CMeCh Pa30aBISIFOT XOJIOMHOM BOIOH (6 MIT) M MEPEMEIINBAIOT B TEUEHHE 5 MUH.
BrinaBmee B 0Cagok TBEpIOE BEINECTBO (MIIBTPYIOT M CYLIAT MOJ BAKYYMOM C TOJYYEHHUEM
YKa3aHHOTO B 3arojioBke coemuHeHus (125 mr, 59%); 'H aMmp (400 MI'y, IMCO-dg): 6 12,3
(mc, 1H), 8,46 (wc, 1H), 8,08 (¢, 1H), 7,76 (n, J=8,4 I'n, 1H), 7,49-7,47 (m, 2H), 7,43 (7, 1=7.6
I'm, 1H), 7,21 (1, J=8,0 I'y, 1H), 7,14 (1, J=7,6 T'u, 1H), 4,15 (c, 2H), 4,12 (kB, J=7,0 'y, 2H),
3,65-3,62 (M, SH), 3,47 (xB, J=5,8 'y, 2H), 1,19 (1, J=7,0 'y, 3H); XKX-MC: m/z 438,1 (M+1)".

Crapus-d: CuHnre3 2-(2-(2-(0en3o[d]okca3zona-2-unamuno)-1-merua-1H-
oenszo[d]umuaazon-5-kap0oKcaMHI0)ITOKCH)YKCYCHON KHCJIO0TBI

K pacTBOpy 3TUI 2-(2-(2-(6en3o[d]okcazon-2-unamMuno)- 1-mermn- 1 H-
6enzo[d]umunaszon-5-kapbokcamuno)stokcu)anerata (110 wmr, 0,25 wmmone) B cMmecu
pacteopureneit TIT'® (1 wmu), stanona (1 mu) u Bomer (0,5 mu1) noOABJSIFOT MOHOTHUAPAT
rugpokcuna jutust (26 mr, 0,63 mmonb). Peakunonnyio cmech mnepememuBaroT npu KT B
TedeHre 3 4. PeaklMOHHYIO CMeCh KOHLIEHTPUPYIOT NPH TMOHMKEHHOM JaBJIEHUH, OCTaTOK
pactBopsitoT Bone (5 mi) u nmoakucisitor 1 N HCI ¢ mony4eHureM TBEpPIOro BEIIECTBa KOTOPOE
(GUIBTPYIOT U CyIIAT MOJ BAaKyyMOM C IMOJIyYE€HHEM yYKa3aHHOTO B 3aroyioBke coexauHeHus (80
mr, 78%); "H SIMP (400 MI'y, IMCO-de): & 12,60 (wc, 1H), 8,47 (c, 1H), 8,08 (¢, 1H), 7,77 (x,
J=8,4 T'u, 1H), 7,50-7,43 (m, 3H), 7,22 (1, J=7,6 Ty, 1H), 7,13 (1, J=7,2 T'u, 1H), 4,06 (c, 2H),
3,64 (uic, SH), 3,45 (xB, J=5,2 Ty, 2H); XKX-MC: m/z 410,4 (M+1)*.

IIpumep 30. DL-panunat ruapoxJopua 2-(2-(2-(6enso[d]okca3zon-2-unammuno)-1-

metuj-1H-6en3o|d|umugazon-5-kap6okcaMmuao)3TOKCH)3THIA
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Ycnosus: a) Ju-tper-Oytunnukapoonar, ['mnpokcun Hatpus, TI'®, Bona, KT, 16 4; b)
(mpem-0ytokcukapoonmn)sanun, HATU, JIUTIDA, IM®, 0°C - KT, 16 4; c) 4 N HCI B 1,4-
nuokcane, 1,4-muokcan, 10°C - KT, 16 4

Crapusi-a: Cunres (mpem-0yroxkcukap6oouun)-DL-panuna

K nepememmBaemomy pactBopy DL-Bamuna (2,0 r, 17,07 mmone) B TT'® (25 M) u
oot (20 mu) mpu KT noGammsror ruppoxcun Hatpust (0,82 r, 20,5 MMonbp) u Iu-TpeT-
Oyrunaukapbonar (4,09 r, 18,77 MMOJIb) U PEaKIIMOHHYIO CMECh IEPEMELINBAIOT B TeUeHue 16
y. Cmecp oxnaxparot g0 0°C, moakucnsator 1 N HCI u skcrparupyror EtOAc (2 X 50 mm).
OObenuHEHHBIE OpPraHUYECKHUE CJIOW IMPOMBIBAIOT HACBHIMEHHBIM pacTBOpoM conu (30 mi),
cymat Haja Oe3BOIHBIM CyJb(haTOM HATPUS U KOHLEHTPUPYIOT MOA BakyymMoM. HeouuieHHbIH

nponykT (1,8 r) npUMEHSIOT Ha CleAyroLIel cTaauu 0e3 Kakoi-Tu00 JanbHeHIeil OUUCTKY.

Crapusi-b: Cunre3 2-(2-(2-(0en3o[d]okcazon-2-naamuno)-1-merun-1H-
0enzo[d]umuaasoi-5-kap6oKkcaMHuI0)3TOKCH )3 THIT (mpem-6yroxkcuxkap6ouun)-DL-
BAJIMHATA

K nepeMennBaeMOMY pacTBoOpy 2-(6en3o[d]okcazon-2-unamMuHo )-N-(2-(2-

TUIPOKCUITOKCH )3Twi)- 1 -MeTuii- 1 H-6en3o[d Jumunaszon-5-kapbokcamuna (70 mr, 0,18 Mmosb) u
(mpem-6ytokcukapbonmn)-DL-pamuna (42 wmr, 0,19 mmonp) B JM®PA (5 mi) mpu 0°C
nobasnsiroT N-stuaumsonporwiamud (0,04 mi, 0,21 mmons) u HATU (80 mr, 0,21 mMMmounb).
Peakunonnyro cmech nepememuBaroT npu KT B Teuenue 16 4. Ilocne 3aBepuieHus peakuuu
(orcnexxuBaercss TCX), peakuMOHHYK cMech pa30aBisiOT XonogHoW Bomoidt (20 ) wu
skctparupyrot stnaneratoMm (2 X 30 mu). OObenMHEHHbIE OpPraHUYECKHe CJIOW MPOMBIBAOT
BOnO# (20 Mmu1), HACBIIIEHHBIM pacTBOpOM conu (20 mur), cymar Hajx Oe3BOIHBIM CyJb(aTrom
HATPUsl U KOHLEHTPUPYIOT MO BakyyMoM. OCTaTOK OYMINAIOT KOJIOHOYHOHM XpomaTorpadueit
combiflash ¢ npumenenuem 4,1% MeTaHonsa B AMXJIOPMETaHE B KadyeCTBE OJJIIOEHTA C
MOJTyYeHHEM yKa3aHHOTO B 3arojioske coenuuenus (40 mr, 38%); XKX-MC: m/z 595,7 (M+1)".
Cragusi-c: Cunre3 DL-Banumnara rugpoxiaopuga 2-(2-(2-(6en3o|d]oxca3oun-2-

unamuHo)-1-metun-1H-6en3o[d|umugaszon-5-kapookcaMua0)3TOKCH)3TUIA
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K mnepememmBaemomy pactBopy 2-(2-(2-(6en3o[d]okcazon-2-unamuso)- 1-metun- 1H-
Oenso[d]umMunazon-5-kapOOKCaMHI0 )3TOKCH )3TUI(mpem-0OyTokcukapOoonmn)-DL-sanunara (40
mr, 0,07 mmonb) B 1,4-guokcane (5 mi) npu 10°C nobGasmsiror 4 N HCI B 1,4-nuokcane (0,03 m,
0,13 MMonp) M peakuMOHHYIO cMmech mnepememmBaror npu KT B Tewenune 16 u. Ilocne
3aBepiieHust peakuuu (orcnexxkusaercss TCX), peakLMOHHYIO CMeChb KOHLIEHTPUPYIOT MpU
NOHIDKEHHOM IaBJICHUU M JHOPUIM3MPYIOT B TeueHHe 18 4 C MONy4eHHeM YKa3aHHOrO B
3aronoBke coeaunenus (19 mr, 53%) B Buae ruapoXiopuaa; 'H AMP (400 MI'u, IMCO-dg): 6
12,50 (¢, 1H), 8,52 (e, 1H), 8,40 (wc, 3H), 8,09 (c, 1H), 7,80 (n, J=8,4 I'u, 1H), 7,54 (n, J=7,6
I'n, 1H), 7,48 (n, J=7,6 T'u, 2H), 7,25 (1, J=7,2 T'u, 1H), 7,17 (1, J=8,0 I'u, 1H), 4,43-4,40 (m,
2H), 4,28-4,25 (m, 2H), 3,95 (wc, 1H), 3,70-3,67 (¢, 3H), 3,61-3,57 (M, 2H), 3.,45-3,44 (m, 2H),
2,15-2,11 (m, 1H), 0,97 (1, J=6,8 T'y, 3H), 0,92 (1, J=6,8 T'ry, 3H); KX-MC: m/z 495,1 (M+1)".

Hpumepsr 31 u 32. Cunrte3 1-mernn-2-((6-(trpudpropmerni)oenso|d]okcazon-2-
un)amuno)-1H-6en3o[d|umuaazon-5-kap0oHoBoii kucaorTsl u cuHTe3 N-(2-meTokcHITHI)-1-
MeTHJI-2-((6-(TpudTopmerni)doenso[d]oxcason-2-un)amuno)-1H-0en3o[d|umuaazo-5-

KapOokcamuaa
FaC 0 FaC
FaC OH  FiC OH FaC OH 3 \ o
|SENS PUEN S U S e G
NO, NH, N N

Me Me

| N
Me N
! NH
\ /@ D—NH f . HO \’(@ -
J O S e i ity
o Y 0 A
CF

CF4 3

Ycenosust: a) HNOs, Vieycnas kucnora, 0°C- KT, 16 4; b) 10% Pd/C, MeOH, H2, KT, 16
4, ¢) DTHiKCcaHTaH Kajus, tanon, Kunenue ¢ oOpatHbiM xonoamibaukoM, 16 4; d) SOCl,, Kar.
JIM®, kunenne ¢ oOpaTHbIM  XomomujbHUKOM, 3 4, e) NaH, 2-xyop-6-
(Tpudropmerin)denso[d]okcazon, 1,4-Anokcan, KT, 16 4; f) LiOH-H,O, TT'®, 3tanoxn, Bona,
60°C, 16 u4; g) 2-meTokcusTunamus, JIODA, TUIIDA, IIMD, 0°C - KT, 16 4

Crapusi-a: Cunres 2-Hutpo-5-(tpudropmernii)deHona

K pactBopy 3-(tpudropmermn)penona (5,0 r, 30,86 mmonb) B ykcycHo# kucnore (50
mit) nodasisiror 60% BOAHYIO a30THYHO Kucioty (3,5 mi) mo kamusiMm npu 0°C. 3arem cMech
NepeMelINBarOT MPU 3TOU TeMIepaType B TedeHue 1,5 4, U nepeMelunBanie NpoaOKAT MPH
KT B Teuenne 16 u. Cmech BbUTMBAIOT B JieasHyro BoAy (80 mur) u skcrparupyrotr EtOAc (2 X
100 mi). OOpenuHEeHHBIE OPraHUYECKHE CJIOW MPOMBIBAIOT HACBILIIEHHBIM pacTBOpoM coiu (50
MII), cymar Haja Oe3BOOHBIM Cynb(aTOM HATPUsl U KOHLEHTPUPYIOT B Bakyyme. OcraTok

OYMINAIOT KOJOHOYHOH Xpomarorpadueii combiflash ¢ npumenennem 5% sTunanerarom B
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reKCaHe B KaueCTBE JJIFOEHTA C TOJyUYeHUEM YKa3aHHOTO B 3aroioBke coenuuenwus (1,0 T, 16%);
'H SIMP (400 MI'ti, AMCO-dg): & 11,75 (uc, 1H), 8,06 (x, J=8,3 T, 1H), 7,41 (n, J=1,4 I'n,
1H), 7,32 (nn, J=1,4 'y, J=8,3 I'y, 1H); 2)KX-MC: m/z 206,0 (M-1)".

Craaus-b: Cunres 2-amuHo-5-(Tpudgropmerni)denona

K pactBopy 2-aurpo-5-(tpudropmerun)dpenona (1,0 r, 4,83 mmoinb) B meranose (15 m)
nobasisiror 10% Pd/C (100 mr) mox atmocdepoii a3ora. PeakiiMOHHYIO CMeCh IepeMeIlnBaioT
nox 0aJyIoHOM BOZIOpOAa B TedeHue 16 4. PeakiMoHHYIO cMech (GHIBTPYIOT Y4epe3 CIIOH LienuTa
U (uabTpaT KOHIEHTPUPYIOT TMOJA BAaKyyMOM C TMOJyYE€HHEM YKa3aHHOTO B 3arojIOBKe
coenuuenus (850 mr, 99%); 'H samP (400 MI'u, IMCO-dg): & 9,58 (e, 1H), 6,88 (¢, 1H), 6,86
(c, 1H), 6,66 (n, J=7,8 ', 1H), 5,18 (¢, 2H); XKX-MC: m/z 178,0 (M+1)".

Crapusi-c: Cunre3 6-(tpudpropmerni)oenso[d]okcazon-2-Tuoa

K pactBopy 2-amuHo-5-(Tpudropmerun)denona (850 mr, 4,8 mmonw) B aTanose (10 m)
npu KT nobasnsroT sTrnkcanTat kanus (1,69 r, 10,56 MMOIIb) U peakIMOHHYIO CMECh KHUIISITAT C
OOpaTHBIM XOJIOAMJIBHUKOM B TeueHHe 16 4. PeakuMoHHYIO CMechb KOHLEHTPUPYIOT TIOA
BAKyyMOM M pa30aBysitoT XojomHoi Bomoi (50 mun), moxmkmcisiror 1 N HCIL TlomyuenHoe
TBEPJIO€ BELIECTBO (QMIIBTPYIOT U CYIIAT MOJ BAKYYMOM C TOJYyYE€HHUEM YKa3aHHOTO B 3arOJIOBKE
coemunerns (1,0 T, 95%); 'H SAMP (400 MI'y, JIMCO-dg): & 14,2 (wc, 1H), 7,98 (c, 1H), 7,66
(n, J=8,4 T, 1H), 7,41 (1, J=7,8 ', 1H); KX-MC: m/z 217,9 (M-1)".

Crapgus-d: Cunre3 2-xjaop-6-(Tpudropmernn)oenso[d]okcazona

K pacrBopy 6-(Tpudropmermn)densol[d]okcaszon-2-tnona (500 wmr, 2,28 mmonp) B
tuonmwixyopuze (4 mn) npu KT nobasmstor numetnndopmamuy (KaTaTUTHUECKOE KOJIUYIECTBO)
U PEaKIMOHHYK) CMECh KUISTAT C OOpaTHBIM XOJOAMJIBHUKOM B TeueHue 3 4. PeakunoHHyO
CMeCh KOHLIEHTPHPYIOT, pa30aBisitoT XononHoi Boaoi (30 mi) u skcrparupyrot EtOAc (2 X 30
mi1). OObeHEHHbIE OPraHMYECKHe CIIOM MPOMBIBAIOT HACBIIEHHBIM PACTBOPOM conu (20 mi),
cymaT Haj Oe3BOOHBIM CyJb(aTOM HATPUS M KOHLEHTPUPYIOT HOA BAKYyMOM C IOJIy4EHHEM
YKa3aHHOT'O B 3arojioBke coeanHenus (290 mr, 57%); 'H saMP (400 MI', IMCO-dg): 6 8,31 (c,
1H), 7,97 (n, J=8,3 I'u, 1H), 7,80 (x, J=8,3 I'y, 1H).

Cragusi-e:  Cunre3 3tua  1-meTtmia-2-((6-(tpudropmerunn)denso|d]oxcazosn-2-
ui)amuHo)-1H-6ens3o[d]umuaason-5S-kapéokcunara

K pactBopy stun 2-amuno-1-metun-1H-6en3o[d]umunason-5-kapbokcunara (240 wr,
1,09 mmonb) B 1,4-nuokcane (8 mur) mpu 0°C nobasisiror rumpun Hatpusi (60% pucnepcus B

MuHepaipHOM — Macne) (109  wmr, 2,74 wmMmonb) 3ateM  100aBIAOT  2-XJ0p-6-

(Tpudropmermn)denso[d]okcazon (290 mr, 1,31 MMomb). PeakimOHHYI0 CMECh MepEMEIINBAIOT
npu KT B Teuenue 16 4. PeakuMOHHYIO CMeCh KOHLIEHTPUPYIOT, pa30aBISIOT XOJOIHON BOIOM
(15 mn) u nepememmBaror npu KT B Teuenme 30 mun. IlonmyueHHOe TBepmoe BELIECTBO
GUNBTPYIOT, CyIIaT MOA BaKyyMOM M OUYHMIIAIOT KOJOHOYHOH Xxpomatorpadueit combiflash c
npumeHeHueM 100% JIXM B kauecTBe 3JI0€HTA C TMOJYyYEHUEM YKa3aHHOTO B 3aroJIOBKE
coequnenus (150 mr, 34%); 'H aMmp (400 MI'u, IMCO-de): 6 12,40 (e, 1H), 8,25 (m, J=1.5
I'n, 1H), 7,89 (an, J=1,5 T, J=8,3 'y, 1H), 7,83 (c, 1H), 7,61-7,51 (m, 3H), 4,33 (xB, J=6,9 'y,
2H), 3,66 (¢, 3H), 1,36 (1, J=6,9 T'n, 3H); dKX-MC: m/z 405,30 (M+1)*.
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Cragus-f: Cunre3 1-metna-2-((6-(rpudropmernn)denso[d]oxcazon-2-ui)aMmuHo)-
1H-0en3o[d|umugazon-S-kap6onosoii kucaorel (Ilpumep 31)

K nepememuBaemomMy pactopy 3Tun 1-merun-2-((6-(tpudropmermn)denso[d]okcazon-
2-un)amuno)- 1 H-6en3o[d Jumunazon-5-kapbokcunara (80 wmr, 0,20 wMmonb) B cMecu
pactBopurenst TI'® (0,5 mu), stanHona (0,5 mu) u Bomow (0,25 mi) moOABIAIOT MOHOTHApPAT
ruapokcuaa qurus (20 mr, 0,50 mmonp). PeakuonHyro cmech HarpeatoT npu 60°C B TeueHHe
16 4. PeakuuonHyo cMech oxnaxkaaroT 10 KT 1 KOHUEHTpUpyOT NpyU NOHUKEHHOM JaBJICHUMU.
Ocratok pactopsitoT Boze, noakucisitor 1 N HCI ¢ monyyeHueM TBepAOro BemecTBa KOTOPOe
(UIBTPYIOT U CyLIAT MOJ BAaKyyMOM C IMOJyYE€HHEM YKA3aHHOTO B 3aroJIOBKE coeanHeHus (55
wmr, 81%); "H SIMP (400 MI', JIMCO-de): & 12,80 (urc, 1H), 12,40 (wc, 1H), 8,22 (¢, 1H), 7,89
(m, J=83 I'u, 1H), 7,84 (c, 1H), 7,63-7,53 (m, 3H), 3,67 (¢, 3H); ’KX-MC: m/z 377,05 (M+1)".

Craguss-g: Cunres N-(2-meToxcurTHI)-1-MeTHI-2-((6-
(Tpudropmernin)oenso|d]okcazon-2-uia)amuno)-1H-6en3o[d]umuaazon-5-kapoéokcamuna
(Ilpumep 32)

K mnepememmBaemomy pactBopy 1-merun-2-((6-(tpudropmerin)oenso[d]okcazon-2-
wi)amuHo)- 1 H-6en3o[d Jumunazon-5-kapoorosoii kuciotet (50 mr, 0,13 mmons) B IM®PA (1,5
i) mpu  0°C  pobGasmsror  N-stwmumsonponmnamud (0,02 mn, 0,13 mmone)
mudennndocpopunazun (0,02 mu, 0,13 Mmonp). PeakMOHHYIO CMeCh MEPEMEIINBAIOT B
teyerne 30 MuH, 3aTeM n00aBstOT 2-MeTokcrdTIIaMuH (0,01 mit, 0,13 MMOJTB) B PEaKIIUOHHYIO
cmech 3areM nepememnBaroT npu KT B Tewenme 16 u. Ilocne 3aBeplueHust peakLUH
(orcnexxuBaercss TCX), peakUMOHHYIO cMech pa30aBisilOT XojomHOW Bomou (15 ™)
NepeMeIINBa0T B T€YeHHe |5 MUH. NOJy4eHHOE TBEPAOE BEIIECTBO (PHIBTPYIOT, MPOMBIBAIOT
AUSTWIOBBIM 3QUPOM U CyLIaT IOA BaKyyMOM C IIOJY4YE€HHEM YKa3aHHOTO B 3aroJIOBKe
coenuuenns (28 mr, 49%); 'H SIMP (400 MI'n, IMCO-dq): & 12,40 (mc, 1H), 8,48 (c, 1H), 8,10
(c, 1H), 7,83 (¢, 1H), 7,79 (n, J=8,4 I'u, 1H), 7,61-7,51 (m, 3H), 3,67 (c, 3H), 3,48-3,44 (m, 4H),
3,30 (c, 3H); KX-MC: m/z 434,1 (M+1)".

IIpumep 33. Cunres N-(2-ruapoxcudTia)-1-merni-2-((6-

(rpudropmerni)oenso|d]okcazon-2-uin)amuno)-1H-6en3o[d]umuaazon-5-kapookcamuna
Me Me
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Yenosusti: a) 2-amunosTan- 1-on, HBTU, IUIT2A, IM®, 0°C - KT, 16 4

Yka3aHHOEe B 3aroJIOBKE COSNMHEHUE CUHTE3UPYIOT C MPUMEHEHHEM TOH K€ METOIUKH,
koropyto mnpumensitor s Ilpumepa 6 Cragum-e ¢ npumeHeHueM 1-meTui-2-((6-
(TpudropmeTmin)oenso[d]okcazon-2-min)amuHo)- 1 H-6er3o[d Jumunaszon-5-kapOOHOBOH KHCIIOTHI
B KaueCcTBe HCXONHbIX MaTepuajos (Bexoxn: 34%), 'H ssMP (400 MI'u, AMCO-dg): 6 12,40 (1uc,
1H), 8,39 (1, J=5,3 I'y, 1H), 8,10 (c, 1H), 7,82 (c, 1H), 7,80 (u, J=8,3 I'u, 1H), 7,61-7,51 (m,
3H), 4,72 (T, J=5,2 'y, 1H), 3,67 (c, 3H), 3,54-3,51 (m, 2H), 3,37-3,34 (M, 2H); KX-MC: m/z
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420,0 (M+1)".
IIpumep 34. Cunres N-(2-(2-ruapokcudTokcu)aTua)-1-merna-2-((6-

(Tpudropmernin)oenso|[d]okcazon-2-ui)amuno)-1H-6en3o[d]umuaaszon-S-kapoéokcamuaa

I}ne
b e
"?f },—-O A NH N rz,—o
HO N\©\ HOL/~0 W
0
cF, CF.

Ycnosus: a) 2-(2-amuHodTOKCH )3TaH- 1-01, HBTU, JUTIDA, IM®, 0°C - KT, 16 4

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHHE CUHTE3HUPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,

3

koropyro mnpumensitor s Ilpumepa 6 Cragum-e ¢ npumeHeHueM 1-meTui-2-((6-
(TpudropmeTin)oen3o[d]okcazon-2-mn)amuno)- 1 H-6en3o[d Jumunaszon-5-kapOOHOBOH KHCIIOTHI
U 2-(2-aMUHO3TOKCH )3TaH-1-01a B Ka4yecTBe MCXOAHBIX Marepuanos (Bexom: 50%); 'H saMmP
(400 MI'y, IMCO-de): 6 12,40 (e, 1H), 8,46 (e, 1H), 8,10 (c, 1H), 7,83 (c, 1H), 7,79 (7,
J=8,3T'y, 1H), 7,62-7,52 (m, 3H), 4,60 (e, 1H), 3,67 (c, 3H), 3,58-3,44 (M, 8H); XKX-MC: m/z
464,20 (M+1)".

IIpumep 35. Cunres N-(2-ruapoxcunponui)-1-mernn-2-((6-
(rpudropmernn)oenso|d]okcazon-2-uin)amuno)-1H-6en3o[d]umuaazon-S-kapoéokcamuna

VYKa3aHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO MPUMEHSIOT st coenuHeHus 1i ¢ mpuMeHeHueM |-amuHonponas-2-ona U 1-meTun-2-
((6-(Tpudropmermn)densol d|okcazon-2-wun)amuno)- 1 H-6en3o[ d [umunazon-5-kapboHoBOM
KHCJIOTBI B KAYECTBE HCXONHBIX MaTepuanos. 'H SAMP (400 MI'y, MCO-dg): § 12,30 (e, 1H),
8,35 (t, J=1,2 T'u, 1H), 8,10 (n, J=1,2 T'u, 1H), 7,82-7,79 (M, 2H), 7,61-7,51 (m, 3H), 4,76 (n,
J=4,0 I'n, 1H), 3,84-3,80 (M, 1H), 3,67 (c, 3H), 3,26-3,21 (m, 2H), 1,09 (», J=6,4 I'y, 3H); XKX-
MC: m/z 434,2 (M+1)*,

Ipumep 36. Cunres 1-meTua-N-(2-(muppoaunaus-1-un)rrui)-2-((6-
(Tpudropmernn)oenso|[d]okcazon-2-uin)amuno)-1H-6en3o[d]umuaazon-5-kapookcamuaa

VYka3zaHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYIO MPUMEHSIIOT 1isi coennnHenus 1i ¢ npumenenuem 2-(muppoauaus- 1-nin)stas- 1-aMmuaa u
1-metmi-2-((6-(tpudropmerun)oenso[d]okcazon-2-uia)amuno)- | H-6ensol d Jumunazon-5-
KapGOHOBOM KHCIOTHI B KA4eCTBE MCXOAHBIX Marepuanos. 'H SIMP (400 MI'u, JIMCO-de): &
12,30 (e, 1H), 8,39 (1, J=5,2 I'u, 1H), 8,09 (¢, 1H), 7,82 (¢, 1H), 7,77 (n, J=8,4 I'y, 1H), 7,61-
7,51 (m, 3H), 3,66 (c, 3H), 3,43-3,38 (M, 2H), 2,61 (1, J=7,2 T'u, 2H), 2,5 (M, 4H cnuTsIii C
nukoM JIMCO), 1,69 (uic, 4H); KX-MC: m/z 473,1 (M+1)".

IIpumep 37. Cunres 1-meTna-N-(2-(mnunepuaun-1-nia)3THa)-2-((6-
(Tpudropmernn)oenso|d]okcazon-2-uia)amuno)-1H-6en3o[d|umuaazon-S-kapoéokcamuaa

VYka3zaHHOE B 3arojIOBKE€ COCIUHEHHE CHHTE3HMPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO NMPHUMEHSIOT Ut coenuneHus 1i ¢ npumeHennem 2-(munepunus- 1-um)stas-1-aMmuHa u
1-metni-2-((6-(tpudropmernn)oenso[d]okcazon-2-muin)amuno)- | H-6enzol d Jumunazon-5-
KapOOHOBOM KHCIOTHI B KA4EeCTBE MCXOAHBIX Marepuanos. 'H SMP (400 MI'u, JIMCO-de): &
12,30 (e, 1H), 8,32 (1, J=5,6 I'u, 1H), 8,07 (¢, 1H), 7,82 (¢, 1H), 7,75 (1, J=8,0 I'y, 1H), 7,61-
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7,51 (m, 3H), 3,66 (¢, 3H), 3,41-3,36 (M, 2H), 2,43-2,32 (M, 6H), 1,53-1,38 (m, 6H); XKX-MC:
m/z 487,15 M+1)".
IIpumep 38. Cunres N-(2-(2-ruapoxcunponoxkcu)ITui)-1-mernn-2-((6-
(Tpudropmernin)oenso|[d]okcazon-2-uia)amuno)-1H-6en3o[d]umuaazon-S-kapoéokcamuaa
VYKa3zaHHOE B 3arojIOBKE€ COEUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
KOTOPYIO MPUMEHSIOT 1jisi coenuHeHust 1i ¢ npumeHeHneM 1-(2-aMHUHOSTOKCH)IPOMaH-2-01a U
1-metun-2-((6-(tpudropmermn)densol d]okcazon-2-mn)amuno)- 1 H-6en3ol dJumunazon-5-
KapBOHOBOM KHCIOTHI B KA4eCTBE MCXOAHBIX Marepuanos. 'H SIMP (400 MTI'u, JIMCO-de): &
12,30 (wc, 1H), 8,46 (T, J=5,6 T'u, 1H), 8,09 (¢, 1H), 7,83 (¢, 1H), 7,78 (n, J=8,8 'y, 1H), 7,62-
7,52 (m, 3H), 4,58 (0, J=4,4 T'y, 1H), 3,77-3,73 (M, 1H), 3,66 (c, 3H), 3,56 (T, J=6,0 'y, 2H),
3,45 (1, J=5,2 Ty, 2H), 2,29-2,23 (M, 2H), 1,04 (1, J=6,4 T'u, 3H); XKX-MC: m/z 478,2 (M+1)".
IIpumep 39. Cunres N-(2,3-auruapoxcunponui)-1-metTnn-2-((6-
(Tpudropmernin)oenso|d]okcazon-2-uia)amuno)-1H-6en3o[d]umuaazon-5-kapoéokcamuna
VYka3aHHOE B 3arojIOBKE€ COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO TPUMEHSIIOT st coeauHeHust 1li ¢ mpumeHenwem 3-amuHOmponas-1,2-guoma u 1-
meTHi-2-((6-(Tpudropmernn)denzold]okcazon-2-mn)amuno)- | H-6en3o[d]umunazon-5-
KapBOHOBOM KHCIOTHI B KA4ECTBE MCXOAHBIX Marepuanos. 'H SIMP (400 MI'u, JIMCO-de): &
12,40 (e, 1H), 8,39 (T, J=5,2 'y, 1H), 8,10 (¢, 1H), 7,84 (¢, 1H), 7,80 (n, J=8,4 I'n, 1H), 7,62-
7,53 (m, 3H), 4,87 (n, J=4,4 T'u, 1H), 4,62 (wc, 1H), 3,67 (c, 4H), 3,45-3,40 (m, 1H), 3,30 (2H
CIAMBAsCH ¢ BAaxHbIM mukom JIMCO), 3,25-3,19 (M, 1H); XKX-MC: m/z 450,15 (M+1)".
IIpumep 40. Cunre3 N-(2-(2-(aumeTrnaamuHo)aueTamMuao)dITHI)-1-MeTHI-2-((6-
(Tpudropmernin)oenso|[d]okcazon-2-uia)amuno)-1H-6en3o[d]umuaaszon-S-kapoéokcamuaa
VYKa3zaHHOE B 3arojIOBKE€ COEUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
kotopyto npumenstor misi Hpumepa 19 Cragum-c¢ ¢ npumenenneMm N-(2-aMHHO3THI)-2-
(mumeTuIaMHuHO)aLeTaMua Tpudropanerara u 1-metmn-2-((6-(tpudpropmerni)densold]okcazon-
2-un)amuHo)- 1H-Oen3o[d]JumMuna3on-5-kapOOHOBOM ~ KHUCJIOTBI B KAaueCTBE  MCXOIHBIX
matepuanos. 'H SIMP (400 MI't, IMCO-de): & 12,30 (wc, 1H), 8,47 (mc, 1H), 8,09 (c, 1H),
7,92 (wc, 1H), 7,83 (¢, 1H), 7,76 (n, J=8,4 T'u, 1H), 7,61-7,52 (m, 3H), 3,66 (¢, 3H), 3,38-3,35
(m, 4H), 2,86 (c, 2H), 2,19 (¢, 6H); XKX-MC: m/z 504,2 (M+1)".
Hpumep 41. Cunres 2-(2-(1-meTmia-2-((6-(tpudpropmerni)oenso|d]okcazon-2-

uia)amuHo)-1H-6ens3o[d|umunazon-5- KapﬁolccaMm(0)3T01ccn)y1ccycnoﬁ KHCJIOTBI
Me

HOY@: />~'NH a EtO\[(\ /\/Nm/@ # N;‘*O L HOY\ /\\/N7(©: )_Ng_o

CFg CF3
CFa

Ycnosust: a) atun 2-(2-amuHO3TOKCH)arerata Tpudropanerar, HBTU, JTUIIDA, JIMD,
0°C - KT, 16 4; b) LiOH-H,0, DTanon, TT'®, Bona, KT, 3 4

Crapgusi-a: Cunte3 3tHa 2-(2-(1-metuna-2-((6-(rpudropmernn)denso|d]oxcazon-2-
un)amuno)-1H-0en3o[d]umuaazon-S-kapookcammnao)ITokcu)anerar

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHUE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
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koTopyro npumeHstoT i Ilpumepa 29 Cragum-¢ ¢ npumenHeHueMm 1-merun-2-((6-
(Tpudropmermin)oensold]okcazon-2-min)amuno)- 1 H-6er3o[d|ummnaszon-5-kapOOHOBOH  KHCIIOTHI
U 3THI 2-(2-aMHUHO3TOKCH )alieTaTta TpUQTOpaLeTaT B KaueCTBe UCXOIHBIX MaTepuanos (Beixon:
65%); "H SAMP (400 MI't, IMCO-dg): & 12,38 (urc, 1H), 8,49 (uc, 1H), 8,10 (¢, 1H), 7,82 (c,
1H), 7,79 (n, J=8,8 T'u, 1H), 7,61-7,52 (m, 3H), 4,15-4,09 (M, 4H), 3,66-3,62 (m, SH), 3,48-3,46
(v, 2H), 1,19 (1, J=7,0 Ty, 3H); )KX-MC: m/z 506,1 (M+1)".

Craagus-b: Cunres 2-(2-(1-meTua-2-((6-(rpudropmernn)oensoldloxcazosn-2-
ui)amuHo)-1H-6en3o[d]Jumuaason-5-kap6okcaMmugo)IToKcn)yKCyCHOM KHCJIOTHI

VYka3aHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
kotopyro npumMensitoT st [lpumepa 29 Craguu-d ¢ npumenenuem st 2-(2-(1-metun-2-((6-
(Tpudropmermn)densold]okcazon-2-mn)amuno)- 1 H-6en3ol dJumunazon-5-
KapBOKCAMII0)3TOKCH)aLeTaTa B KauecTBe MCXOMHOro Marepuana (Bexon:75%); "H SIMP (400
MTI, IMCO-dg): 6 12,70 (e, 1H), 12,30 (e, 1H), 8,49 (wc, 1H), 8,10 (¢, 1H), 7,82-7,78 (M,
2H), 7,61-7,51 (m, 3H), 4,06 (c, 2H), 3,66-3,62 (m, SH), 3,48-3,41 (m, 2H); XKX-MC: m/z 478,2
(M+1)*.

IIpumep 42. Cunre3 N-(2-(2-ruapoxcH-2-MeTHJANPONOKCH)ITH)-1-MeTHI-2-((6-
(Tpudropmernn)oenso[d]okcazon-2-uin)amuno)-1H-6en3zo[d]lumuaazon-S-kapoéokcamuna

VYKa3aHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO MPUMEHSIOT it coenuHeHus 1i ¢ npuMeHeHnem 1-(2-aMUHO3TOKCH)-2-METUIITPOIIaH-
2-oma u 1-merun-2-((6-(rpudpropmermn)oensold]okcazon-2-min)amuHo)- 1 H-6en3o[d | umunazon-
5-kapGOHOBOH KHCIOTHI B KA4eCTBE HCXOAHBIX Marepuanos. 'H SAMP (400 MI't, IMCO-dg): &
12,40 (wc, 1H), 8,83 (c, 1H), 8,08 (c, 1H), 7,81 (c, 1H), 7,77 (n, J=8,4 T'u, 1H), 7,58-7,52 (m,
3H), 4,32 (wc, 1H), 3,66 (¢, 3H), 3,58-3,56 (M, 2H), 3,46-3,44 (m, 2H), 3,21 (c, 2H), 1,08 (c,
6H); XKX-MC: m/z 492,1 (M+1)*.

IIpumep 43. Cunres N-(2-(2-ruapoxcudTokcu)rTii)-1-mermi-2-((5-
(rpudropmernn)oenso|d]okcazon-2-uin)amuno)-1H-6en3o[d]umuaazon-5-kapoéokcamuaa

(e e, (e, ST = L
FsC NO,  FiC NO,  FiC NHp  FaC FaC N

M
i N
Me N H >_
) NH #—NH
N /Q: PN E HO\"/@ s 9, HOL -~ NNY@N —Q
/C[ PNHz = EIOC N g NS © g
EtO.C o

Ycenosus: a) NaOH, IMCO, 60°C, 16 4; b) 10% Pd/C, MeOH, H,, KT, 16 4; ¢)
OrtunkcaHTaH kajwsi, JT1aHoji, Kunenane ¢ obpatHeiM xomonuiabHuKOM, 16 4; d) SOCI,, Kar.
JIM®, kunennme ¢ oOpaTHeiM  xomomuwibHHKOM, 1 9, e) NaH, 2-xmop-5-
(Tpudropmermn)oenso[d]okcazon, 1,4-Auokcan, KT, 16 4; f) LiOH -H,0, TT'®, meranon, Boxa,
50°C, 16 u; g) 2-(2-amuHO3TOKCH )3TaH-1-001, HBTU, JUIIDA, IM®, 0°C - KT, 16 4

Crapusi-a: Cunres 2-Hutpo-4-(tpudropmerunit)denona
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K pactBopy 1-x710p-2-HuTpo-4-(Tpudropmermn)densona (10,0 r, 44,3 mmons) B IMCO
(100 mu) mpu KT nobasnsiror runpokcun Hatpus (4,44 r, 110,7 MMonb) 1 CMECh IEPEMELTUBAIOT
npu 60°C B Teuenue 16 4. Peakunonnyro cmech oxnaxnaroT 1o KT, pazbasnsor Bogoit (250 mi)
u skcrparupyror EtOAc (200 mn). Boamnweii cnoit mogkucisitor no pH~1 ¢ 3 N HCl u
skcrparupyroT EtOAc (2 X 250 mit), opraHndeckuil Coi MpOMBIBAIOT HACHIIEHHBIM PACTBOPOM
comu (50 mu), cymar Haj 0e3BOIHBIM CyJNb(paTOM HATPUsI U KOHLEHTPHUPYIOT IOJ BAKYYMOM C
NOJIy4eHHEM YKa3aHHOTO B 3arojioBke coenuneHus (7,0 r, 81%); 'H SIMP (400 MI'n, IMCO-
de): 6 11,99 (wuc, 1H), 8,22 (n, J=1,6 'y, 1H), 7,88 (an, J=2,0 T'y, J=8,8 I', 1H), 7,30 (n, J=8,8
I'n, 1H).

Cragus-b: Cunres 2-amuno-4-(tpudgropmerni)denona

K pactBopy 2-autpo-4-(tpudropmerun)denona (5,0 r, 24,15 mmons) B mMeranoie (50
mi1) nodasisiror 10% Pd/C (2,5 r) mon atMochepoit a3ora. PeakIMOHHYIO CMeCh IMepPeMEeInBa0T
noz 6aJUIOHOM BOJOpOZA B TeueHHe 16 4. PeakmoHHY0 cMeCh (PHIIBTPYIOT uepe3 CIION LeNnTa,
U (uUiIbTpaT KOHLEHTPUPYIOT IOA BAaKyyMOM C TIIOJyY€HHEM YKa3aHHOTO B 3arojIOBKE
coenunenus (3,0 r, 70%); 'H AamP (400 MI'y, AMCO-de): 6 9,85 (wc, 1H), 6,87 (n, J=2,0 I'y,
1H), 6,77-6,70 (M, 2H), 5,0 (¢, 2H); XKX-MC: m/z 178,1 (M+1)".

Crapus-c: Cunre3 S-(tpudpropmerni)oenso[d]okcazon-2-Tuoa

K pactBopy 2-amuno-4-(tpudpropmermn)dpenona (3,0 r, 16,9 mmons) B sTaHoNe (45 M)
npu KT noGasmstror sTnnkcanTar kanmus (6,78 r, 42,4 MMOIIb) 1 PEAKLIMOHHYIO CMECh KHITATSAT C
Oo0paTHBIM XOJIOAMJIBPHUKOM B TeueHHe 16 4. PeakuMoHHYI0 CMechb KOHLIEHTPUPYIOT TIOA
BaKyyMOM H pa30aBisiroT xosonHoi Bomoi (100 mu), mopkucisiror 3 N HCIL Beimasmee B
0CaJI0K TBEPOE BEIIECTBO (PUIBTPYIOT U CYLIAT IOJ BAKyyMOM C IOJYYEHHEM YKa3aHHOTO B
3aronoBke coenuHenwus (3,0 T, 81%); 'H amP (400 MI'u, IMCO-dg): 6 14,2 (e, 1H), 7,72 (xm,
J=8,4Tu, 1H), 7,64 (1, J=8,4 ', 1H), 7,51 (c, 1H); KX-MC: m/z 220,0 (M+1)".

Cragusi-d: Cunres 2-xy0p-5-(tpudropmernn)oenso[d]okcasona

K pacrBopy 5-(tpudrtopmermn)denso[d]okcazon-2-tuona (2,0 r, 9,1 wmmoab) B
tnonwixyopunae (10 mu) mpu KT noGasmstor N,N-mumermndopmamun (KaTaJIuTHUECKOE
KOJINYE€CTBO) U PEAKIHOHHYI) CMECh KHIATAT C OOPAaTHBIM XOJOAWJIBHUKOM B TeueHue | 4.
PeakunoHHYI0 CMECh KOHLIEHTPHPYIOT, pa30aBistOT XOJIOAHOH BOAOH (60 MIT) U SKCTPArHpyOT
EtOAc (2 X 100 wmu). OObenuHEHHBIE OPraHMYECKUE CJIOW MPOMBIBAIOT HACHIIEHHBIM
pactBopoMm coiu (50 mut), cymar Hajg Oe3BOAHBIM CYJIb(PAaTOM HATPUS U KOHLEHTPUPYIOT MOJ
BaKyyMOM C TIOJly4€HHEM YKa3aHHOTrO B 3arojioBke coemuHeHus (1,3 r, 65%); 'H Aamp (400
MI', IMCO-dg): & 8,23 (¢, 1H), 8,02 (1, J=8,8 I'y, 1H), 7,85 (1, J=8,8 'y, 1H).

Cragusi-e:  Cunre3 3tua  1-metwia-2-((5-(tpudropmernn)denso|d]oxcazosn-2-
ui)amuHo)-1H-6enzo[d]umuaason-S-kapdokcunara

K pacrBopy astun 2-amunOo-1-metmi-1H-06en3o[dumunazon-5-kapbokcunara (200 wr,
0,91 mmonb) B 1,4-nuokcane (10 mu) mpu 0°C pobasnstor ruapua Hatpus (60% nucnepcust B
MuHepaspHOM Macie) (91 wmr, 2,27 mMMonb) U NEpeMeIluBalOT B TeUeHHe 15 MHH 3aTeM
n00aBJsIOT 2-XJ10p-5-(TprdTopMmermn)oenso[d]okcazon (222 mr, 1,0 MMOJIb), 1 TepeMeITUBaAHNE

nponomxkaroT npu KT B Teuenne 16 4. PeaklMOHHYIO cCMeCh KOHLEHTPUPYIOT, Pa30aBIsIIOT
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xononHo# Bopo# (50 mu) u mopkucisitot 3 N HCI u skcrparupyrot stmnaneratom (2 X 50 m).
OObennHEeHHBIE OPraHMYECKHE CJIOM MPOMBIBAOT BOAOH (30 MII), HACBHIEHHBIM PacTBOPOM
comu (30 mu), cymar Hax Oe3BOAHBIM CyJb()ATOM HATPUS U KOHLEHTPUPYIOT IO BaKyyMOM.
OcraTok OYMIIAIOT KOJOHOYHOM Xpomarorpagueii combiflash ¢ mnpumenenuem 100%
IUXJIOPMETaHa B Ka4eCTBE AJIIOEHTA C MOJIyUYeHHEM YKa3aHHOTO B 3arojioBke coeauHeHus (150
mr, 40%); 'H SIMP (400 MI't, IMCO-de): & 12,41 (wc, 1H), 8,25 (¢, 1H), 7,90 (ax, J=1,2 Ty,
J=8,4 T'u, 1H), 7,67-7,64 (m, 2H), 7,57 (n, J=8,4 'y, 1H), 7,49 (n, J=8,4 T'u, 1H), 4,33 (s,
J=72Tu, 2H), 3,66 (c, 3H), 1,35 (1, J=7,2 T, 3H); KX-MC: m/z 405,00 M+1)".

Crapus-f: Cunre3 1-merna-2-((5-(rpudropmernn)denso[d]oxca3on-2-ni)amuHo)-
1H-6en30[d]uMuaaszo.1-5-kap60oHOBOH KHCIOTHI

K nepememuBaemomMy pactBopy 3T 1-mermn-2-((5-(tpudropmermn)denso[d]okcazon-
2-un)amuHo)- 1H-6en3o[dJumunazon-5-kapbokcunmara (150 wmr, 0,37 wMmonmp) B cMecH
pactBopureneii TI'® (2 wmu), meranona (2 M) u Bomou (2 mut) mOOABJSFOT MOHOTHAPAT
rugpokcuna jutus (78 mr, 1,85 mmonp). PeakimionHyto cMech HarpeBatoT npu S0°C B TeueHne
16 4. PeakumoHHyr0 cMech oxaaxaaroT 10 KT u KOHLUEeHTpUpPYIOT NpHU NMOHUKEHHOM J1aBJIEHUU.
Ocrarok pactopsitoT Bone (30 mu), mopkucnstor 10 pH ~2 ¢ 3 N HCl u mepememuBaroT B
TedeHue | 4. BrimaBimee B 0CaZoKk TBEpPHOE BELIECTBO (MIBTPYIOT M CYIIAT IMOJ BAKYYMOM C
TOJly4eHHeM YKa3aHHOro B 3aronmoske coemmuenus (140 mr, 100%); 'H SMP (400 MIi,
JIMCO-dg): 6 12,85 (tuc, 1H), 12,40 (wmc, 1H), 8,18 (¢, 1H), 7,87 (1, J=8,4 I'u, 1H), 7,67 (¢, 1H),
7,63 (m, J=8,4 T'u, 1H), 7,52 (n, J=8,4 I'u, 1H), 7,46 (x, J=8,0 I'u, 1H), 3,64 (c, 3H); )KX-MC:
m/z 377,1 M+1)*.

Cragus-g: Cunres N-(2-(2-ruapoxcudTokcu)ITHI)-1-MeTHI-2-((5-
(Tpudropmernn)oenso|[d]okcazon-2-uia)amuno)-1H-6en3o[d]umuaaszon-S-kapoéokcamuaa

K nepememmBaemomy pactBopy 1-merun-2-((5-(tpudropmernn)doenso[d]okcazon-2-
win)amuHO)- 1 H-6en3o[d Jumunazon-5-kapoonosoii kucnorsl (80 mr, 0,21 mmons) B IM®PA (5
mi1) ipu 0°C nobasisiror N-stunauusonponuwiamut (0,04 mi, 0,21 mmons) u HBTU (81 wmr, 0,21
MMOJIb). PeakIMOHHYI0 CMeCh MepeMEIINBAIOT B TeueHue 15 muH, 3aTeM no0aBisitoT 2-(2-
AMHHO3TOKCH )3TaH-1-01 (22 wmr, 0,21 MMoJb). PeakiMOHHYI0 CMECh 3aTeM MEePEeMENIUBAIOT TPH
KT B Teuenne 16 u. [Tocne 3aBepmenus peakuuu (orciekuBaercs TCX), peakIMOHHYKO CMeCh
pa3baBisiroT x0noaHON Boxou (30 mMiT) U mepeMelmuBarOT B TedeHue | 4. Beimasinee B 0camok
TBEPJIOE BEIIECTBO (PUIBTPYIOT U CYIIAT IOA BaKyyMOM. TBepIoe BEIIEeCTBO MEPEMEIINBAIOT B
nusTrioBoM 3¢upe (15 M), GUIBTPYIOT U CYIIAT MOA BAKYYyMOM C MOJYYSHHEM YKa3aHHOTO B
3arosioBke coenunenus (80 mr, 85%); 'H sMmP (400 MI'u, AIMCO-dg): 6 12,33 (mc, 1H), 8,46
(t,J=5,4Tnu, 1H), 8,09 (n, J=1,2 Ty, 1H), 7,78 (nn, J=1,6 I'n, J=8,4 'y, 1H), 7,68 (c, 1H), 7,64
(m, J=8,4 T, 1H), 7,52 (n, J=8,0 I'u, 1H), 7,48 (1, J=8,4 'y, 1H), 4,60 (1, J=5,2 T', 1H), 3,66
(c, 3H), 3,58-3,43 (M, 8H); XKX-MC: m/z 464,2 (M+1)".

Hpumepsr 44 u 45. Cunre3 1-mermia-2-((6-(tpudpropmeroxkcu)denso|d]okcasosn-2-
un)amuno)-1H-6en3o[dJumuaazon-S-kap6oHoBoii kucjaoTsl U cuHTe3 N-(2-MeTokcHITHI)-1-
MeTHJI-2-((6-(TpudTopmerokcu)denso[d]okcazon-2-un)amuno)-1H-6enso[d|umugaszon-5S-

kapbokcamuaa:
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Ycnosus: a) HNO;, YkcycHas kuciora, 15°C- KT, 16 4; b) 10% Pd/C, MeOH, H,, KT, 5
u; ¢) Hucynedun yriepoma, KOH, Dtanon, Kunenue ¢ oOpaTHbIM XOJOAUIBHUKOM, 6 4 d)
K>COs, Metunitonun, Aueronutpui, KT, 16 u; e) m-XIIBK, IXM, 0°C - KT, 6 u4; f) NaH, 2-
(Metuncynbsdonmn)-6-(tpupropmerokcu) Oenszo[dJokcazon, 1,4-uokcan, KT, 16 u; g)
LiOH -H,0, TT'®, Dtanon, Bona, 60°C, 16 4; u) 2-merokcusTnamut, [IODPA, IUTIDA, [IMO,
0°C - KT, 16 4

Crapusi-a: Cunres 2-HUTpo-5-(TpudTopMeToKcH)penosia

OCF3;

K pactBopy 3-(Tpudropmerokcu)denona (1 r, 5,6 Mmmoib) B ykcycHoi kuciore (10 m)
nobasysiror 60% BomHyr0 a3otHyro kuciory (1 m) mo kammim mpu 10~15°C. Cwmecs
NepeMelInBaroT MPU 5TOM TeMIiepaType B Tedenue 1,5 4 u nponosmkaroT nepememnsats npu KT
B TedeHue 16 4. CMech BBUIMBAIOT B JieAsHYIO Boay (20 mur) u skcrparupyror EtOAc (2 X 25
mit). OObeaMHEHHBIE OPTaHNUYECKUE CJIOU MPOMBIBAIOT HACHIIEHHBIM PAaCTBOPOM conu (25 mu),
cymar Hag O0e3BOAHBIM CyJb(paTOM HATPHUs U KOHLEHTPUPYIOT B Bakyyme. OCTaTOK OYMIIAIOT
xpomatorpadueit combiflash ¢ npumenennem 5% EtOAc B rekcaHe B KadecTBE SJIFOCHTA C
TOJIy4eHIEeM YKa3aHHOTO B 3aroyoBke coeanHernst (300 mr, 24%); 'H SIMP (400 MI'u, CDCls):
8 10.73 (c, 1H), 8,18 (n, J=9,6 'y, 1H), 6,99 (¢, 1H), 6,83 (n, J=9,2 T'u, 1H); XKX-MC: m/z
222,0 (M-1).

Craaus-b: Cunre3 2-amuHo-5-(Tpudgropmeroxcu)penosia

K pactBopy 2-auTpo-5-(TprdTopMeTokcu)dernona (300 mr, 1,35 mMmonb) B MmetaHoue (6
min) pobasmsiror 10% Pd/C (60 mr) mom armocdepoit asora. PeakuMOHHYKHO CMech
NEePEMEIINBAIOT IO Ta3000pa3HBIM BOAOPOAOM B TeueHHEe S5 Y. PeakIMOHHyK CMech
(GUIBTPYIOT Yepe3 CIIOH LeNuTa U KOHIEHTPUPYIOT MOl BAKYYMOM C MOJYYeHHEM YKa3aHHOTO B
3aronoske coemuHenns (250 mr, 96%); 'H SIMP (400 MI'y, JMCO-dg): §9.60 (c, 1H), 6,59-
6,57 (m, 2H), 6,53-6,50 (m, 1H), 4,68 (uc, 2H); KX-MC: m/z 194,0 (M+1) ™.

Crapus-c: Cunre3 6-(tpudpropmeroxcu)denso[d]lokcazon-2-Tnoaa

K pactBopy 2-amuno-5-(Tpudropmerokcu)penona (250 mr, 1,3 MMoub) B 3Taroe (5 M)
npu KT nobGasnsrorT mopomkoBelidi ruapokcun kamus (127 wmr, 2,3 mMMmonb) u aucyibhun
yraepona (1 mur, 17,0 mmonb). PeakiMOHHYIO CMECh KHUIISITAT ¢ OOPAaTHBIM XOJIOIUJIBHHKOM B
teueHne 6 u. Ilocne oxnaxnenus no KT, cmech KOHUEHTpUPYHOT 6 6akyyme. (OCTaTok
pazbasisirot xonoaHow Bopoi (100 mur), mopkucisitor 1 N HCI. TTonyueHHOE TBepaoe BEECTBO

GUIBTPYIOT U CYLIAT MOA BaKYyMOM C TMOJYYEHHEM YKa3aHHOTO B 3arojioBke coemuHeHus (200
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mr, 66%); 'H SIMP (400 MI'y, JIMCO-d): & 14,10 (e, 1H), 7,73 (¢, 1H), 7,32 (c, 2H); KX-
MC: m/z 235,9 (M+1)".

Crapgus-d: Cunre3 2-(MeTui1THO)-6-(TpHPTOpMeTOKCH)OEeH30[d]0KCa30/1a

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IPUMEHEHUEM TOH K€ METOAMKH,
KOTOPYIO IPUMEHSIOT s COEAMHEHUs 1b c NPUMEHEHUEM 6-
(Tpudropmerokcn)oenszo[d]okca3on-2-THona B KayecTBE ~ MCXOAHOIO  Marepuaia H
nepemeunsator npu KT B Teuenne 16 u (Boxon: 94%); 'H SAMP (400 MI'y, AMCO-dg): & 7,85
(n,J=1,6T'u, 1H), 7,73 (n, J=8,0 I'u, 1H), 7,37-7,34 (m, 1H), 2,77 (c, 3H); XKX-MC: m/z 250,1
(M+1)*.

Crapusi-e: Cunre3 2-(MeTwiacyab(pouun)-6-(rpudropmeroxkcu)denso[d]oxcazona

VYKa3zaHHOE B 3arojIOBKE COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO  TPUMEHSIOT Ui coeauHeHuss 1¢ ¢ mpuMeHeHHeM  2-(METHITHO)-6-
(TpudropmeTokcu)den3o[ d]okca3ona B KaueCTBE MCXOJHOTO MaTepHalia U MEPEeMElIuBaIOT MPH
KT B Teuenue 6 u (Boxom: 94%), 'H samP (400 MI'u, IMCO-de): 6 8,22 (c, 1H), 8,15 (n, J=8.8
I'm, 1H), 7,62 (1, J=8,8 'y, 1H), 3,67 (¢, 3H).

Cragus-f: Cunre3 »3tuan  1-mermia-2-((6-(tpudropmeroxcu)denso[d]oxcazon-2-
ni)amuHo)-1H-6ens3o[d]umuaason-S-kapdokcunara

K pacrBopy astun 2-amunO-1-metmi-1H-06en3o[d|umunazon-5-kapbokcmnara (100 wr,
0,46 mmonb) B 1,4-nuokcane (2 mi) npu KT nmoGammsror runapun Hatpus (60% npucrepcusi B
MuHepaipHOM Macie) (64 wmr, 1,6 MMmonb) 3areM [00aBiAOT  2-(METHICYIbPOHUI)-6-
(Tpudropmerokcu)oenso[d]okcazon (167 mr, 0,6 MMonb). PeakImOHHYIO CMeCh TIepEMEIIUBAIOT
npu KT B Teuenue 16 u. Ee 3areM KOHLEHTPHUPYIOT, Pa30aBIsIOT XONOAHOW BomoH (15 mu) u
nogkucysaoT 1 N HCI. IlonyueHHoe TBepaoe BEIECTBO (PUIBTPYIOT, CYIIAT IOJ BAaKyyMOM H
OYMIIAIOT KOJIOHOYHOH Xpomarorpaduein combiflash ¢ npumenennem 100% JIXM B kauectse
3JOEHTA C TONyYeHHEM YKA3aHHOTO B 3arojioBke coexmueHmst (30 mr, 16%); 'H SIMP (400
MTI'y, AMCO-de): 6 12,40 (wc, 1H), 8,24 (c, 1H), 7,89 (an, J=1,6 'y, J=8,4 I'u, 1H), 7,58-7,50
(m, 3H), 7,22 (n, J=8,0 'y, 1H), 4,33 (kB, J=7,6 I'u, 2H), 3,65 (¢, 3H), 1,35 (1, J=7,2 T'u, 3H);
KX-MC: m/z 421,0 (M+1)".

Crapgus-g: Cunre3 1-meTuji-2-((6-(tpudropmeroxcu)denso[d]okcazou-2-ni)amMuHo)-
1H-6en30[d]uMuaaszo.1-5-kap00oHOBOH KHCJOTHI

VYka3zaHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH JK€ METOAMKH,
KOTOpYyl0 mnpuMeHstoT pansg coeauHeHus 1h, ¢ npumenenuwem ostun  1-merun-2-((6-
(TpudropmeTokcu)oen3of d|okcazon-2-un)amuno)- | H-6enso[ d Jumunaszon-5-kapOokcunara B
KauecTBe UcXoaHoro marepuana (Bexon: 72%); 'H sMP (400 MI'u, IMCO-dg): 6 12,80 (mc,
1H), 12,30 (1uc, 1H), 8,20 (c, 1H), 7,88 (n, J=8,4 I'u, 1H), 7,58 (¢, 1H), 7,52 (n, J=8,8 I'y, 2H),
7,22 (m, J=8,0 ', 1H), 3,65 (c, 3H); KX-MC: m/z 393,0 (M+1)".

Craaus-h: Cunres N-(2-meToxcurTiia)-1-mernn-2-((6-
(Tpudropmeroxcu)denso|dlokcaszon-2-uia)amuno)-1H-6en3o[d|umuaaszon-S-kapdoxkcamuga

VYKa3aHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,

KOTOPYO  NPUMEHSIOT  and  coeauHeHuss 1li ¢ mpumeneHueM  1-metun-2-((6-
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(Tpudropmeroxcu)den3ol d|okcazon-2-un)amuno)- | H-6enzo[ d jumunaszon-5-kapOoHOBOH
KHCJIOTBI B KA4€CTBE MCXOMHOro martepuana (Bexom: 23%); 'H SIMP (400 MI't, AMCO-dg): &
12,30 (wc, 1H), 8,47 (T, J=5,2 'y, 1H), 8,08 (c, 1H), 7,78 (n, J=8,4 I'y, 1H), 7,57 (c, 1H), 7,52-
7,49 (m, 2H), 7,21 (n, J=8,4 I'y, 1H), 3,64 (c, 3H), 3.,48-3,44 (M, 4H), 3,28 (c, 3H); XKX-MC:
m/z 450,0 (M+1)*.

IIpumep 46. Cunre3 1-meTtun-N-(1H-nupa3zon-4-u)-2-((6-
(Tpudropmeroxcu)denso|d]okcazon-2-un)amuno)-1H-6enso[d]Jumuaason-5-kapdoxcamuaa

VYka3zaHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYEO MPUMEHSIIOT 1yuisi coenuuennsi 1i ¢ mpumenenuem 1H-nupason-4-amuba u 1-metun-2-
((6-(Tpudropmerokcu)oen3o[d]okcaszon-2-wmn)amuHo)- 1 H-6en3o[ d Jumunazon-5-kapOOHOBOIH
KHCJIOTHI B KAY€CTBE HCXONHBIX MaTepuanos. 'H SMP (400 MI'y, AMCO-dg): & 12,65 (e, 1H),
12,30 (e, 1H), 10,40 (c, 1H), 8,17 (n, J=1,2 I'n, 1H), 8,02 (wc, 1H), 7,89 (an, J=1,2 'y, J=8.4
I'n, 1H), 7,69 (wc, 1H), 7,58-7,49 (m, 3H), 7,21 (n, J=8,4 I'u, 1H), 3,67 (c, 3H); XKX-MC: m/z
458,0 (M+1)".

IIpumep 47. Cunre3 N-(1,3-auruapokcu-2-(ruapoKcuMeTHI)NponaH-2-ui)-1-
MeTHJI-2-((6-(TpudTopmeTokcu)denso[d]okcazon-2-un)amuno)-1H-6en3o[d|umugaszon-5-
KapOokcamuaa

VYKa3aHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO MIPUMEHSIIOT IS COEAVHEHHUs 1i c MIPUMEHEHUEM 2-amMHuHO-2-
(rugpokcumermn)npomnane-1,3-quona u - 1-mermn-2-((6-(Tpudropmerokcu)oensol d]okcazon-2-
wi)aMuHo)- | H-6en3o[d]umunazon-5-kapOOHOBOH KHCIOTHI B KAY€CTBE MCXOIHBIX MAaTEPHAJIOB.
'H SIMP (400 MI'ry, IMCO-de): & 12,30 (wc, 1H), 8,05 (c, 1H), 7,43 (n, J=8,4 I', 1H), 7,57 (c,
1H), 7,50 (», J=5,8 T'u, 2H), 7,26 (c, 1H), 7,21 (1, J=8,4 I'u, 1H), 4,83 (c, 3H), 3,71 (wc, 6H),
3,65 (¢, 3H); KX-MC: m/z 496,3 (M+1)*.

IIpumep 48. Cunre3 N-(1,3-auruapokcunponan-2-uji)-1-merui-2-((6-
(rpudropmeroxcu)denso|dlokcaszon-2-uia)amuno)-1H-6en3o[d]umuaazon-S-kapdoxkcamuna

VYKa3aHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYIO TPUMEHSIIOT it coeauHeHust li ¢ mpumeHenwem 2-amuHorponas-1,3-guoma u 1-
meti-2-((6-(Tpudropmerokcn)densold]okcazon-2-mn)amuno)- 1 H-6en3o[ d Jumunazon-5-
KapBOHOBOM KHCIOTHI B KA4ECTBE MCXOAHBIX Marepuanos. 'H SIMP (400 MI'w, JIMCO-de): &
12,30 (wc, 1H), 8,09 (¢, 1H), 7,88 (n, J=7,6 T'u, 1H), 7,81 (n, J=8,4 'y, 1H), 7,57 (n, J=1,2 Iy,
1H), 7,51 (n, J=8,0 I'u, 2H), 7,21 (ax, J=1,6 T'u, J=8,4 I'u, 1H), 4,66 (T, J=6,0 'y, 2H), 4,00-
3,95 (m, 1H), 3,65 (¢, 3H), 3,54 (T, J=6,0 T', 4H); XKX-MC: m/z 466,0 (M+1)".

IIpumep 49. Cunre3 N-(2-(2-(aumerniamMuHoO)aueTamMuao0)ITUI)-1-MeTHI-2-((6-
(Tpudropmeroxcu)doenso|dlokcaszon-2-uia)amuno)-1H-6en3o[d|umuaaszon-S-kapdoxkcamuga

VYKa3aHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
kotopyto mpumensitor s [lpumepa 19 Cragum-c¢ ¢ npumeHeHueMm N-(2-aMHHOSTHI)-2-
(IMMETHIIAMHMHO )alleTAMUT Tpudropanerara u I-meTun-2-((6-
(Tpudropmeroxcu)denzold]okcazon-2-un)amuno)- | H-6enzol d Jumunaszon-5-kapOoHOBOH
KHUCJIOTBI B KAYECTBE UCXOJHBIX MaTEPHUAJIOB. 'H amp (400 MI'y, AIMCO-dp): 6 12,0 (mc, 1H),
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8,45 (1, J=4,4 I'u, 1H), 8,07 (c, 1H), 7,91 (1, J=5,6 I'u, 1H), 7,75 (n, J=8,4 I'y, 1H), 7,56 (c,
1H), 7,50 (m, J=8,4 I'y, 2H), 7,21 (n, J=8,0 I'y, 1H), 3,64 (c, 3H), 3,36 (T, J=5,6 'y, 2H), 3,30
(2H cmuBasice ¢ BinaxkubiM mrkoMm JIMCO), 2,85 (c, 2H), 2,18 (c, 6H); XKX-MC: m/z 520,5
(M+1)".

IIpumep 50. Cunres 1-meTnn-N-(1-metun-1H-nupa3zon-4-ui)-2-((6-
(Tpudropmeroxcu)denso|d]okcazon-2-uin)amuno)-1H-6en3o[d]Jumuaason-5-kapdoxcamuaa

VYka3zaHHOE B 3arojIOBKE€ COEJUHEHHE CUHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
KOTOPYIO MPUMEHSIOT 1utsi coenuuenus 1i ¢ mpumenenuem 1-metun-1H-nupason-4-amuna u 1-
meti-2-((6-(Tpudropmerokcu)densol d]okcazon-2-mn)amuno)- 1 H-6en3ol d Jumunazon-5-
KapGOHOBOM KHCIOTBI B KAYECTBE MCXOAHBIX Marepuanos. 'H SMP (400 MI'u, IMCO-de): &
12,30 (wc, 1H), 10,40 (¢, 1H), 8,17 (c, 1H), 8,03 (c, 1H), 7,88 (n, J=8,0 I'y, 1H), 7,58-7,51 (m,
4H), 7,22 (n, J=7,6 T'u, 1H), 3,83 (c, 3H), 3,66 (c, 3H); KX-MC: m/z 472,0 (M+1)*.

IIpumep S1. Cunres 1-meTna-N-(okceran-3-ui)-2-((6-
(Tpudropmeroxcu)denso|dlokcaszon-2-uia)amuno)-1H-6en3o[d|umuaazon-S-kapdoxkcamuga

VYka3zaHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOIMKH,
KOTOPYIO NPUMEHSIOT A coenuHeHus li ¢ mpuMeHeHHeM okceTaH-3-aMuHa U 1-meTtun-2-((6-
(Tpudropmerokcu)densold]okcazon-2-un)amuno)- | H-6enzol d Jumunazon-5-kapOoHOBOH
KHCJIOTHI B KAYECTBE HCXONHBIX MaTepuanos. 'H SAMP (400 MI'y, IMCO-dg): § 12,30 (e, 1H),
9,07 (1, J=6,0 I'y, 1H), 8,10 (¢, 1H), 7,85(x, J=8,4 I', 1H), 7,57 (c, 1H), 7,52 (1, J=8,8 I'y, 2H),
7,21 (n, J=8,4 I', 1H), 5,05-5,00 (m, 1H), 4,78 (1, J=6,4 'y, 2H), 4,62 (1, J=6,4 I'y, 2H), 3,65
(c, 3H); KX-MC: m/z 448,0 (M+1)".

IIpumep  S2. Cunte3  N-((3-ruapokcuokceran-3-uia)merui)-1-mernn-2-((6-
(Tpudropmeroxcu)oenso|dlokcaszon-2-uia)amuno)-1H-6en3o[d]umuaaszon-S-kapdoxkcamuga

VYKka3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IPUMEHEHUEM TOH K€ METOAMKH,
KOTOPYIO MPUMEHSIOT i coequHeHust 1i ¢ npumeHenneM 3-(aMUHOMETUIT)OKCceTaH-3-oma u 1-
metui-2-((6-(Tpudropmerokcu)densold]okcazon-2-mn)amuno)- 1 H-6en3ol dJumunazon-5-
KapGOHOBOM KHCIOTBI B KA4eCTBE MCXOAHBIX Marepuanos. 'H SMP (400 MI'u, JIMCO-de): &
12,30 (wc, 1H), 8,54 (T, J=6,0 I'u, 1H), 8,10 (x, J=1,2 'y, 1H), 7,80 (an, J=1,2 T'y, J=8,8 I'w,
1H), 7,57 (n, J=1,6 I'u, 1H), 7,53-7,49 (M, 2H), 7,21 (an, J=1,6 'y, J=8,8 I', 1H), 5,88 (c, 1H),
4,52 (m, J=6,4 T'y, 2H), 4,41 (n, J=6,4 I'y, 2H), 3,65 (c, 3H), 3,59 (m, J=6,0 I'y, 2H); XKX-MC:
m/z 478,2 (M+1)*.

IIpumep 53. Cunres N-(2-ruapoxcudTin)-1-merTni-2-((6-
(Tpudropmeroxcu)denso|dlokcaszon-2-uia)amuno)-1H-0en3o[d|umuaazon-S-kapdokcamuga

VYKa3zaHHOE B 3arojIOBKE COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO IPUMEHSIOT [Tl coequHenust 1i ¢ npuMeHeHueM 2-aMMHO3TaH-1-oma u 1-metun-2-((6-
(Tpudropmerokcu)densold]okcazon-2-un)amuno)- | H-6ensol d Jumunaszon-5-kapOoHOBOH
KHCJIOTBI B KAYECTBE HCXONHBIX MaTepuanos. 'H SAMP (400 MI'y, MCO-dg): § 12,30 (e, 1H),
8,38 (1, J=5,2T1, 1H), 8,09 (&, J=1,2 ', 1H), 7,78 (nm, J=1,6 I'y, J=8,8 'y, 1H), 7,57 (c, 1H),
7,52-7,49 (m, 2H), 7,22 (n, J=8,0 I'y, 1H), 4,72 (1, J=5,2 T'y, 1H), 3,64 (c, 3H), 3,54 (xB, J=6,0
I'u, 2H), 3,37-3,30 (M, 2H); XKX-MC: m/z 436,0 (M+1)".
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IIpumep 54. Cunres 1-meTua-N-(2-(MeTHacy1b(OHUT)ITHIT)-2-((6-
(Tpudropmeroxcu)denso|dlokcaszon-2-uia)amuno)-1H-6en3o[d]umuaaszon-S-kapdokcamuga

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IMPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPY0 NPUMEHSAIOT Aisd  coenluHeHus 1i ¢ OpUMeHeHueM ruapoxjopuaa  2-
(Metuncynbponun)dTan-1-amuaa  u  1-merun-2-((6-(tpudropmerokcu)densold]okcazon-2-
win)amuHO)- 1 H-6en3o0[ d]Jumuna3on-5-kapOOHOBOH KHUCJIOTBHI B KQUE€CTBE MCXOIHBIX MAaTE€PHAJIOB.
'H SIMP (400 MI't, IMCO-dg): & 12,30 (wuc, 1H), 8,68 (1, J=5,2 'y, 1H), 8,09 (x, J=1,6 I'yy,
1H), 7,76 (an, J=1,6 T'y, J=8,4 T'u, 1H), 7,57 (¢, 1H), 7,53-7,50 (m, 2H), 7,27-7,20 (m, 1H), 3,70
(xB, J=6,0 T'u, 2H), 3,65 (c, 3H), 3,40 (1, J=6,8 I'y, 2H), 3,05 (¢, 3H); XKXX-MC: m/z 4979
(M+1)*.

[pumepsnt 55 u 56. Cunre3 2-((6-(2-meToxcudToKCcH)6eH30[d]oKca30/1-2-Hi1)aMUHO)-
1-meTnn-1H-0en3o[d]umunazon-5-kapooHoBoii KHCJIOThI Hu CHHTEe3 2-((6-(2-
MeToKcHITOKCcH)0eH30[d]okcazoa-2-un)amuno)-N-(2-meTokcndTna)-1-merni-1H-

Oen3o[d]ummnaason-S-kapéokcamuga

= OH s OH
a_ Me0” N b_ mMeo”™C M ¢ Meo™° 0
> - — )—SH
NO, NO, NH, N
Me

I:\/Ie
N>—-NH N
NH
HO N/ e 9 /\/E N/>_- o
N —~ = MeO N/
(e} O
OMe OM
©\o/\/ ij\o/\/ €

Ycnosus: a) 2-merokcusTtan-1-oa, Hatpuit, 100°C, 16 4; b) 10% Pd/C, MeOH, H,, KT,
16 u; ¢) DOrunkcanTan kanus, ItaHos, Kunenue ¢ obpatHbiM xononuwibHuKOM, 16 4; d) SOCl,,
Kar. JIM®, xurneHnue ¢ oOpaTHBIM XONOAMIBHUKOM, 2 4; e¢) NaH, stun 2-amuno- 1-metun-1H-
oenso[d]umunazon-5-kapookcunar, 1,4-uokcan, KT, 16 4; f) LiOH-H,0, TT'®, Oranon, Bona,
60°C, 8 u; g) 2-merokcustinamut, JODA, [IUTIBA, JIM®, 0°C - KT, 16 4

Crapusi-a: Cunre3 5-(2-MeTOKCHITOKCH)-2-HUTpPOdeHoIa

K nepememmnBaemoMy 2-metokcmdTas-l1-omy (50 wmm) mpu  0°C mobaBisroT
MeTajundeckuil Hatpuii (2,29 r, 95,46 MMOJIb) U peakIMOHHYIO cMech nepemermnnBaroT npu KT B
tedyeHue 30 MuH, 3aTeM n00aBisOT S-Prop-2-Hurpodenon (5,0 r, 31,82 mmorns). PeaknmonHyo
cmech HarpeBaroT 10 100°C B tewenme 16 u. Ilocne 3aBepuieHHst peakuuH (OTCIIEKHBAETCS
TCX), peakmmonHyo cMmech oxyaxnaroT no 0°C, pasbasnstor xonomHoi Bomou (200 mi) u
nogkucisror 1 N HCIL. mony4yeHHOe TBeplioe BELIECTBO (PHIIBTPYIOT M CYIIAT IOJ BaKYYMOM C
MOJIyYeHHUEeM YKa3aHHOTO B 3arosioBke coemuHeHust (4,0 r, 59%) Buge >Xentoro TBEPAOTrO
semectsa, 'H SIMP (400 MI', JIMCO-dg): § 10,93 (c, 1H), 7,96 (n, J=9,3 'y, 1H), 6,64-6,58
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(M, 2H), 4,19-4,17 (m, 2H), 3,67-3,65 (M, 2H), 3,30 (c, 3H).

Crapus-b: Cunre3 2-aMuHO-5-(2-MeTOKCHITOKCH)(peHOIa

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IMPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYI0 TPHUMEHSIOT JJisi coenuHeHuss le ¢ mnpuMeHeHHeM S5-(2-MeTOKCHUITOKCH)-2-
HUTpOo(EeHOa B KaUeCTBe UCXOoaHOro Marepuana (Bexon: 96%); XKX-MC: m/z 184,1 (M+1)".

Cranus-c: Cunre3 6-(2-merokcudToKcu)oen3o[d]okcazon-2-Tuosa

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHHUE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
kotopyro mnpumenstoT s [lpumepa 32 Cragum-¢ ¢ TpuUMEHEHHWEM 2-aMHUHO-5-(2-
METOKCHITOKCH)(EHOA B KadeCTBe HCXOXHOro Matepuana (Boxox: 76%), 'H SIMP (400 ML,
JIMCO-dg): 6 13,78 (¢, 1H), 7,29 (n, J=2,4 T'u, 1H), 7,19 (n, J=8,8 'y, 1H), 6,96 (nn, J=2,4 'L,
J=8 8 'y, 1H), 4,18-4,16 (m, 2H), 3,73-3,71 (m, 2H), 3,36 (c, 3H); dKX-MC: m/z 226,0 (M+1)*.

Crapgus-d: Cunre3 2-xj0p-6-(2-meTokcudTOKcH)0eH30[d]okcazona

VYKa3aHHOE B 3arojIOBKE COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyro  npumeHstor ansg  Ilpumepa 32 Cragun-d ¢ npumeHeHuem  6-(2-
METOKCHATOKCH )OeH30[d]okca30-2-THoNa B Ka4eCTBe MCXOJHOTO MaTepHhalia M MepeMeIInBaroT
B Teuenue 2 4 (Boxon: 69%); JKX-MC: m/z 228,05 (M+1)".

Cragusi-e: Cunrte3 3tHa 2-((6-(2-MeTokcHITOKCH)OeH30[d]oKca30.1-2-na)amuHO)-1-
metui-1H-6en3o[d]lumuaason-S-kap6oxcunara

VYka3zaHHOE B 3arojIOBKE€ COEIUHEHHE CHHTE3HPYIOT C IMPUMEHEHHEM TOH K€ METOIHKH,
KOTOPYIO NPUMEHSIOT Ais coequHeHus Ilpumepa 32 Ctagum-e ¢ npUMeHEHUEM 3THI 2-aMHUHO-
1-metui- 1 H-6enso[ d Jumuaaszon-5-kapbokcunara u 2-xn0p-6-(2-
METOKCHATOKCH )OeH30[d|okca3ona B KauecTBe MCXOAHbIX MaTepuaiios (Bexoxn: 24%); 'H ssMP
(400 MI', AIMCO-dg): 6 12,20 (tuc, 1H), 8,21 (g, J=1,5 I'u, 1H), 7,86 (an, J=1,5 T'y, J=8,3 'y,
1H), 7,49 (n, J=8,3 'y, 1H), 7,35 (7, J=8,8 I'u, 1H), 7,14 (n, J=2,4 T'u, 1H), 6,83 (nxn, J=2,4 'y,
J=8,8 'y, 1H), 4,33 (xB, J=7,2 'y, 2H), 4,12 (1, J=4,6 ', 2H), 3,67 (1, J=4,6 'y, 2H), 3,62 (c,
3H), 3,32 (¢, 3H), 1,35 (1, J=7,1 I', 3H); XKX-MC: m/z 411,0 (M+1)".

Crapus-f: Cunre3 2-((6-(2-meToxcudTOKCH)0eH30|d]okcazon-2-un)amuno)-1-meTu-
1H-6en30[d]uMuaa3zo1-5-kap00oHOBOH KHCJOTHI

VYka3zaHHOE B 3arojIOBKE€ COCUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,

KOTOPYKO  TpUMEHsIoT it coenunennss lh, ¢ mpumenenuem  stun  2-((6-(2-

METOKCHATOKCH )0eH30[ d|okca3oun-2-ui)amMuHo)- 1 -metun- | H-6enso[ d Jumunazon-5-
kapOoKcHiaTa B Ka4eCTBe UCXOAHOro Marepuana (Boexon: 77%); 'H sMmP (400 MI'u, AMCO-
de): 6 12,15 (e, 2H), 8,17 (n, J=1,5 'y, 1H), 7,85 (mn, J=2,0 I'u, J=8,8 I'n, 1H), 7,47 (n, J=8,3
I'u, 1H), 7,36 (m, J=8,3 I'u, 1H), 7,13 (x, J=2,4 T'u, 1H), 6,82 (an, J=2,4 ', J=8,3 'y, 1H), 4,12
(t, J=4,6 T, 2H), 3,67 (1, J=4,6 T'u, 2H), 3,62 (¢, 3H), 3,32 (¢, 3H); XKX-MC: m/z 383,0
(M+1)*.

Cragus-g: Cunrte3 2-((6-(2-metoxcudTOoKcH)OeH30[d]okca3ou-2-nia)amuno)-N-(2-
MeTokcHITHI)-1-MeTHi-1H-0en3o[d|umuaazon-S-kapdokcamuaa

VYka3aHHOE B 3aroJIOBKE€ COSIMHEHUE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,

KOTOPYIO MPUMEHSIIOT TUIs1 COEIMHEHUS 1i c MIPUMEHEHUEM 2-((6-(2-
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METOKCHATOKCH )OeH30[ d|okca3ou-2-ui)amMuHo)- 1 -merui- | H-6en3o[ d Jumunaszon-5-kapOoHOBOMA
KHCJIOTBI B KA4ECTBE MCXOMHOro Marteprana (Bexom: 29%); 'H SIMP (400 MI't, IMCO-dg): &
12,15 (we, 1H), 8,44 (T, J=5,4 I'u, 1H), 8,05 (», J=1,5 T'y, 1H), 7,75 (mn, J=1,4 T'y, J=8,3 I'yy,
1H), 7,45 (n, J=8,3 I'y, 1H), 7,35 (», J=8,3 'y, 1H), 7,13 (1, J=2,4 'y, 1H), 6,82 (an, J=2,4 I'y,
J=83 I'y, 1H), 4,12-4,10 (m, 2H), 3,68-3,66 (M, 2H), 3,62 (c, 3H), 3,49-3,43 (m, 4H), 3,32 (c,
3H), 3,28 (c, 3H); KX-MC: m/z 440,60 (M+1)".

IIpumep 57. Cunre3 N-(2-ruapoxcudTui)-2-((6-(2-merokcudTokcn)oenso[d]okcaszon-

2-nia)amuno)-1-meTwin-1H-6en3o[d]umunazon-5-kapookcamuaa
Me I}fle

N N
NH
J—NH H %
O N@ o 9a @
OM
o ~OMe Yo i i

Ycnosus: a) 2-amunosTan-1-o1, HBTU, AUIIDA, JIM®, 0°C - KT, 16 4

VYKa3aHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyto mnpumessitor s Ilpumepa 6 Cragum-e ¢ npumeHeHueMm  2-((6-(2-
METOKCHATOKCH )0eH30[ d|okca3o-2-ui)amMuHo)- 1 -metui- | H-6en3o[ d Jumunaszon-5-kapOoOHOBOIM
KHCJIOTBI B KA4ECTBE MCXOmHOro Marteprana (Bexon: 27%); 'H SIMP (400 MI'n, IMCO-dg): &
12,16 (wc, 1H), 8,35 (T, J=5,4 I'u, 1H), 8,05 (x, J=1,0 T'u, 1H), 7,75 (ax, J=1,5 I'u, J=8,3 Iy,
1H), 7,45 (n, J=8,3 I'u, 1H), 7,35 (n, J=8,8 T'u, 1H), 7,12 (n, J=2,4 I'y, 1H), 6,81 (ax, J=2,5 I'ny,
J=8,4 'y, 1H), 4,72 (wc, 1H), 4,11 (T, J=4,6 'y, 2H), 3,67 (T, J=4,6 'y, 2H), 3,61 (¢, 3H), 3,53
(T, J=5,3 Ty, 2H), 3,35 (1, J=6,0 'y, 2H), 3,32 (c, 3H); KX-MC: m/z 426,45 (M+1)".

Hpumep 58. Cunres N-(2-(2-ruapoxcudToKCH)ITHI)-2-((6-(2-
MeToKcHITOKCH)0eH30[d]okcazon-2-ua)amuno)-1-merun-1H-6en3o[d|umuaazon-5-

Kapéokcamuaa

Ycnosus: a) 2-(2-amuHodTOKCH )3TaH- -0, HBTU, JUTIDA, JIM®, 0°C - KT, 16 4

VYka3zaHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3MPYIOT C IPUMEHEHHEM TOH K€ METOIHKH,
kotopyto mnpumessitor s Ilpumepa 6 Cragum-e ¢ npumeHeHueMm  2-((6-(2-
METOKCHATOKCH )0eH30[ d|okca3o-2-ui)amMuHo)- 1 -metun- | H-6en3o[ d Jumunazon-5-kapOoHOBOM
KHCJOTBI U 2-(2-aMHHOSTOKCH )3 TaH-1-0J1a B Ka4ecTBe HCXONHBIX MaTepuanos (Boxox: 61%); 'H
SAMP (400 MI'u, IMCO-de): 6 12,15 (e, 1H), 8,41 (1, J=5,4 ', 1H), 8,05 (m, J=0,9 I'y, 1H),
7,74 (nn, J=1,5 'y, J=8,3 'y, 1H), 7,45 (1, J=8,3 'y, 1H), 7,35 (n, J=8,8 'y, 1H), 7,12 (1, J=1.,9
I'n, 1H), 6,82 (an, J=2,4 I'y, J=8,8 'y, 1H), 4,60 (wc, 1H), 4,13 (T, J=4,6 'y, 2H), 3,67 (T, J=4.6
I'u, 2H), 3,62 (c, 3H), 3,57-3,42 (m, 8H), 3,32 (¢, 3H); )KX-MC: m/z 470,25 (M+1)*.

IIpumeper S9 u 60. Cunres 2-((6-uzonponuidenso[d]okcazon-2-ui)amuno)-1-meTnn-

1H-6en30[d]umuaaszon-5-kap6oHoBoi KHCJIOTBI 7| CHHTE3 2-((6-
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uzonponuiadenso[d]okcazon-2-uia)amuno)-N-(2-meTokcudTi)-1-mermin-1H-

oenzo[d]umuaason-S-kapéokcamuga
Me Ve Me Me Me
b OH C
OH_2,, Me OH 2 Me —_— O, i,. O,
MBA@ ne P—sH Me =i
NO, NH; N N
Me Me
N N>_ >—-NH
NH 4
e, ETOYQ:I\{)— o _fo HOY@N )*o 9, Meo/\’
Me

N/
Q
o Me
Me
Me Me

Me

Ycenosus: a) NaNOs;, NaNO,, 3 M H,SO,4, XM, KT, 24 4; b) 10% Pd/C, MeOH, H,,
KT, 16 4; ¢) DTunkcaHTaT Kajus, 3TaHOJ, KUIMEHHe ¢ OOpaTHBIM XOJOMMJIBHUKOM, 16 4 d)
SOCl,, Kar. JIM®, kunerrie ¢ 0OpaTHBIM XOJOAMIbHUKOM, 2 4; €) NaH, sTun 2-amuno- 1 -meTu-
1H-6en30[d]umunazon-5-kapbokcunar, 1,4-luokcan, KT, 16 u; f) LiOH-H,0, TI'®, stanon,
Bona, 60°C, 5 4; g) 2-merokcusTinamut, JJODA, [TUTIDA, JIM®, 0°C - KT, 16 4

Crapusi-a: Cunre3 S-uzonponui-2-HuTpodeHona

K pactopy 3-uzonpormundenona (2,0 r, 14,7 mmons) B JIXM (30 mu) u 3 M cepHoii
KHUCJIOTHI (25 mi) noGasmsiror Hutpat Hatpus (1,37 r, 16,18 mmons) u Hurpur Hatpus (10 wr,
0,14 mmonp) mpu KT. 3arem cmecr mepememmBaroT B TeueHue 24 4. CMmech BBUIMBAIOT B
nensiayo Boxy (100 mur) u skcrparupyror XM (2 X 50 mu). OObenuHEHHBIE OPTaHUYeCKHe
CJIOM TIPOMBIBAIOT HACBIIIEHHBIM pacTBOPOM cosu (50 mur), cymar Hax Oe3BOJHBIM Cyib(aTrom
HATPUsl U KOHLEHTPHPYIOT B BakyyMe. OcTarok oummaroT xpomarorpadueit combiflash ¢
npuMeHeHneM 5% 3THIALleTaTOM B I'eKCaHe B Ka4eCTBE 3JIIOEHTA C MOJYYeHHEM YKa3aHHOTO B
3aronoBke coenunenus (500 mr, 19%); 'H ssmP (400 MTI'y, IMCO-dg): 6 10,76 (c, 1H), 7,86 (x,
J=8,8 I'u, 1H), 6,98 (n, J=1,5 I'u, 1H), 6,89 (an, J=1,5 T'u, J=8,3 I'n, 1H), 2,92-2,89 (m, 1H),
1,19 (m, J=6,9 ', 6H); XKX-MC: m/z 180,0 (M-1).

Cragus-b: Cunre3 2-amuHO-5-u3onponuwiadeHoa

VYka3zaHHOE B 3arojIOBKE COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYIO TPUMEHSIOT Ui COerHeHus le ¢ mpuMeHeHHeM S-u30mponui-2-HUTpodeHona B
KayecTBe UcxomaHoro marepuana (Boxonm: 86%), 'H sIMP (400 MI'y, AMCO-dg): ¢ 8,88 (uc,
1H), 6,50 (an, J=1,9 T'u, J=10,7 'y, 1H), 6,41 (m, J=2,0 T'u, 1H), 6,39 (x, J=2,0 I'u, 1H), 4,25 (c,
2H), 2,68-2,61 (M, 1H), 1,10 (m, J=6,8 'y, 6H); XKX-MC: m/z 152,15 (M+1)".

Crapus-c: Cunre3 6-uzonponuiidenso|[djokcazon-2-Tuona

VYKa3zaHHOE B 3arojIOBKE COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyro npumenstor ana  Ilpumepa 32 Craguu-¢ ¢ [OpuUMeHEHHEM  2-aMUHO-5-
usonponuideHona B KauecTBe MCXOAHOro Marepuana (Bexom: 68%); 'H SIMP (400 MIw,
JIMCO-de): 6 13,74 (¢, 1H), 7,41 (c, 1H), 7,20-7,13 (M, 2H), 3,0-2,93 (m, 1H), 1,21 (m, J=6,9 I'Ly,
6H); XKX-MC: m/z 194,15 (M+1)".

Crapus-d: Cunre3 2-xyop-6-uzonponuidenso[d]okcazona

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHUE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
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koTtopyro  mpumessitor g Ilpumepa 32 Cragum-d ¢ npumeHeHueM  O-
n3onponuioen3o[d]okca3on-2-Tnona B KayecTBE MCXOIHOTO MaTepHaja U NEepeMEIlNBAIOT B
Teuenue 2 4 (Boixox: 85%), 'H SIMP (400 MI'n, JIMCO-d): & 7,17 (¢, 1H), 7,02-6,97 (m, 2H),
2,96-2,86 (m, 1H), 1,19 (n, J=6,8 T', 6H); XKX-MC: m/z 196,0 (M+1)".

Crapusi-e: Cunre3 3tua 2-((6-uzonponuidenso|d]oxcasosn-2-uia)amuno)-1-merui-
1H-6en30[d]umuaa3zon-5-kapookcuaara

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHHUE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
koTopyro npuMensitoT ajisi [ipumepa 32 Crtaanu-e ¢ mpuMeHEeHUEM 3TUl 2-aMuHO- 1 -meTm- 1H-
Oenszo[d]umunazon-5-kapobokcunata u 2-xjop-6-u3onpomnmiden3o[dJokcazona B KadecTBe
UCXOAHBIX MaTepuajios (Bexom: 77%); 'H amP (400 MI'u, AMCO-de): 6 12,15 (wuc, 1H), 8,22
(m, J=1,0 I'u, 1H), 7,86 (ax, J=1,0 'y, J=8,3 T'u, 1H), 7,50 (m, J=8,3 I'u, 1H), 7,38 (n, J=8,3 I'ly,
1H), 7,33 (¢, 1H), 7,11 (n, J=7,8 'y, 1H), 4,33 (xB, J=7,0 I'u, 2H), 3,63 (c, 3H), 3,01-2,95 (™,
1H), 1,35 (1, J=7,0 ', 3H), 1,25 (1, J=6,8 I'ny, 6H); XKX-MC: m/z 379,1 (M+1)*.

Cragus-f: Cunre3 2-((6-uzonponundenso|[d]oxca3zon-2-un)amuno)-1-merun-1H-
O0en3o[d]umMmnaaszo/-5-kap0oHOBOH KUCJIOTHI

VYka3aHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYKO ~ TMpUMEHsroT st coegunennss lh ¢ npumenenuem  stun 2-((6-
usonponmiden3o| d]okcazon-2-min)amuno)- 1 -meTmn- | H-6enso[ d Jumupazon-5-kapOokcunara B
Ka4ecTBe MCXOAHOro MaTepuana u nepememusaroT rnpu 60°C B teyenue 5 4 (Beixom: 92%); 'H
AMP (400 MI'u, IMCO-de): 6 12,20 (wc, 2H), 8,18 (¢, 1H), 7,86 (n, J=8,3 T'u, 1H), 7,49 (x,
J=8,3 I'y, 1H), 7,39 (n, J=7,8 I'u, 1H), 7,33 (¢, 1H), 7,10 (n, J=7,8 T'u, 1H), 3,63 (c, 3H), 2,98-
2,97 (m, 1H), 1,25 (n, J=6,8 T', 6H); XKX-MC: m/z 351,20 (M+1)".

Crapus-g: Cunre3 2-((6-u3onponuadenso[d]okcazon-2-nia)amuno)-N-(2-
MeTokcudITHI)-1-MeTiwn-1H-6en3o[d|umuaazon-5-kapéokcamuaa

VYKka3zaHHOE B 3arojIOBKE€ COEUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
KOTOPYIO MPUMEHSIIOT [uisi coenuuenust 1i ¢ npumenennem 2-((6-usonpommidenso[d]okcazon-2-
wi1)aMuHoO)- 1 -meTui- 1 H-Oen3o[ d Jumunazon-5-kapOOHOBOM KUCJIOTBI B KAa4eCTBE MCXOIHOTO
matepuaia (Bexon: 69%); 'H saMP (400 MI'u, IMCO-de): & 12,15 (wuc, 1H), 8,44 (c, 1H), 8,07
(c, 1H), 7,75 (n, J=8,3 T'u, 1H), 7,46 (n, J=8,3 I'u, 1H), 7,37 (n, J=8,3 'y, 1H), 7,32 (¢, 1H), 7,09
(m, J=7,8 T'u, 1H), 3,63 (c, 3H), 3,48-3,44 (m, 4H), 3,28 (c, 3H), 2,98-297 (m, 1H), 1,25 (x,
J=6,8 T'i, 6H); XKX-MC: m/z 408,0 (M+1)".

IIpumep 61. Cunre3 N-(2-ruapoxcudTHII)-2-((6-n30nponuiadenso[d]oxcason-2-
un)amuno)-1-merun-1H-6en3o[d|umuaason-S-kapboxcamuga

VYKa3zaHHOE B 3arojIOBKE COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTtopyto  npumenstor ans Ilpumepa 6 Craaumu-e ¢ npumeHeHuem  2-((6-
usonponmiden3o[ d]okcazon-2-min)amuHo)- 1 -meTmi- | H-6en3o[ d jumunaszon-5-kapOoHOBOH
KHCJIOTBI U 2-aMMHO3TaH-1-0/1a B Ka4eCTBE UCXOAHBIX MaTepHasoB. 'H AMP (400 MI', AMCO-
de): & 12,50 (e, 1H), 8,43 (wc, 1H), 8,08 (c, 1H), 7,82 (n, J=8,0 I'u, 1H), 7,55 (m, J=8,2 I'y,
1H), 7,38-7,36 (M, 2H), 7,16 (n, J=8,0 'y, 1H), 3,67 (¢, 3H), 3,54 (n, J=5,6 'y, 2H), 3,36 (ks,
J=6,0 T', 2H), 3,02-2,99 (M, 1H), 1,25 (1, J=7,2 T'u, 6H); KX-MC: m/z 394,0 (M+1)".
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IIpumep 62. Cunres 2-((6-(audpropmerokcu)denso[d]lokcazon-2-ui)amuno)-1-meTu-

1H-6en30[d]uMuaa30/1-5-kap00HOBOMH KHCI0THI

F OH F on , HO OBn . F.HCO OBn 4 FoHCO OH
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Yenosus: a) KoCOs, bensunbpomun, IM®, KT, 16 4; b) KOH, Boma, 100°C, 30 u; c)
Hustun(6pommudropmermn)pocponar, KOH, AIIH u Boma (1:1), KT, 1 u; d) 10% Pd/C,
MeOH, H,, KT, 16 4, ) DTunkcaHTaH Kajivsi, 3TaHOJ, KUIIEHUE C OOPATHBIM XOJIOAUIIEHUKOM,
16 4; 1) SOC1,, Kar. IM®, kunenue ¢ oOpaTHbIM XOJOIWIBHUKOM, 2 4, g) NaH, sTun 2-amuHo-
1-metni-177-6en3o[dJumunazon-5-kapdokcunar, 1,4-nquokcan, KT, 16 4; 1) LiOH-H,0, TT' O,
staHon, Boaa, 60°C, 16 4

Crapusi-a: Cunres 2-(0eH3miokcu)-4-gprop-1-uuTpodensona

K nepememmBaemomy pactBopy S-¢rop-2-aurpodenona (10 r, 63,7 mmons) B MDA
(100 ™) mpu KT nobasmsiror xapOonar kanus (10,54 1, 76,43 mmonb) u Oenzundpomun (7,56
w1, 63,7 mmonb). Peakunonnyro cmech 3ateM nepememuBatoT npu KT B Teuenue 16 u. Iocne
3aBepueHus peakun (orcnexnsaercs TCX), peakIMOHHYIO cMech pa30aBisitoT Bogow (300 mur)
U sKcTparupyroT stwianeratoM (2 X 100 mi). O6bequHeHHbIE OPraHUYECKUEe CJION TIPOMBIBAIOT
xonoxgHoit Bomo# (2 X 200 mu), HaceimeHHbIM pactBopoMm comu (100 wmu), cymar Han
0e3BOAHBIM CyJabpaToOM HATpUs M KOHIEHTPUPYIOT IOX BakyyMoM. OCTaTOK OUYMIIAIOT
KOJIOHOYHOH Xpomarorpaduein combiflash ¢ nmpumenennem 5% EtOAc B rekcane B KauecTBe
SJII0EHTA C TMOJyYeHHUEeM yKa3aHHOro B 3arojioBke coemuHenus (12,0 r, 76%); 'H SIMP (400
MTI'u, IMCO-de): & 8,04 (mm, J=5,8 T'u, J=9,3 I'u, 1H), 7,48-7,34 (m, 6H), 7,02-6,97 (M, 1H),
5,33 (c, 2H).

Crapus-b: Cunre3 3-(0en3uiiokcu)-4-HuTpodeHona

K nepememmnBaemomy pacteopy KOH (7,93 r, 141,7 mmons) B Bome (70 mu) mpu KT
nobaBysiroT 2-(0en3unokcn)-4-¢prop-1-uutpodbenson (7,0 r, 28,3 MMOJIb) U PEAKLIMOHHYIO CMECH
nepememmBatoT npu 100°C B Teuenne 30 u. PeakuuonHyro cmech oxnaxparoT a0 KT,
pazbasisirot Bogoi (100 mun), mopkucisirotT 3N HCI u sxcrparupyrot stunanerarom (3 X 50 mo).
OObennHEHHBIE OpPraHUYECKHUE CJIOW IMPOMBIBAIOT HACBHIMEHHBIM pacTBOpoM coiu (50 wmu),
cymar Han Oe3BOOHBIM CynbhaToOM HATPUs M KOHLEHTPUPYIOT mon BakyyMoM. OcrtaTok
OYMINAIOT KOJOHOUHON XpoMmaTorpadueit combiflash ¢ npumenennem 20% EtOAc B rekcase B
Ka4yeCTBe JJIFOEHTA ¢ MOJIyYeHUEM YKa3aHHOTrO B 3arojioBke coenuHenwus (2,0 r, 29%); 'H ssMmP
(400 MI'u, AMCO-de): 6 10,88 (c, 1H), 7,90 (m, J=8,8 'y, 1H), 7,47 (T, J=7,4 'y, 2H), 7,41-7,39
(m, 2H), 7,36-7,32 (m, 1H), 6,69 (n, J=2,0 I'u, 1H), 6,49 (an, J=2,4 I'u, J=9,3 I'u, 1H), 5,25 (c,
2H); KX-MC: m/z 244,0 (M-1).

Crapus-c: Cunres 2-(0en3unokcu)-4-(aupropmeroxkcu)-1-uuTpodeHsona
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K nepememmBaemomy pactBopy 3-(6ensmnokcn)-4-aurpodenona (1,1 r, 4,49 mmons) B
aneronutpuie (6 mn) npu 0°C noGasisiroT rugpokcun kamust (5,02 r, 89,79 mmonb) B Boge (6
i) u gmatui(opomaudropmermn)pochonar (1,58 mu, 8,98 mMmonp). PeaknmnoHHy0 cMmech
nepememuBaroT npu KT B Teuenne 1 u u paszdasmisaror Bogoi (100 mur). PeakimoHHyo cMech
skcTparupyroT stunaneratoM (3 X 60 min). OObenuHeHHbIE OPraHUYeCKHE CJIOH MPOMBIBAIOT
HACBILIEHHBIM pacTBOpoM coiu (50 wmur), cymar Hajx Oe3BOIHBIM Cyib(paToM HATpus U
KOHLEHTPHUPYIOT Moz BakyyMoM. OCTaTOK OYMINAIOT KOJIOHOYHOW xpomarorpadueii combiflash
¢ npumeneHnem 10% EtOAc B rekcaHe B KaueCTBE HJIFO€HTA C TMOJYYEHHEM YKa3aHHOTO B
3arosioBke coequHenus (1,2 v, 91%); 'H saMP (400 MI'u, IMCO-de): & 8,04 (m, J=9,3 I'u, 1H),
7,64-7,27 (m, 6H), 7,26 (1, J=2,5 T'u, 1H), 6,93 (an, J=2,5T'y, J=8,8 'y, 1H), 5,34 (c, 2H).

Crapgus-d: Cunre3 2-amuHo-5-(nudropmerorcu)denosna

K pactBopy 2-(6en3unokcn)-4-(nupropmerokcu)-1-autpodensona (1,2 r, 4,07 mmorb) B
metaHojie (20 mu) nobdasisiroT 10% PdA/C (300 mr) mon atmocdepoit a3ota. PeakiioHHYI0 CMecCh
NepeMEIINBaOT Mo OaJUIOHOM BOJOpoAa B TedueHue 16 4. PeakumoHHyI cMech (QHIIBTPYOT
Yyepe3 CJIOHN LeNTa U KOHLEHTPHPYIOT MO BAKYYMOM C IMOJYYEHHEM YKa3aHHOTO B 3aroJIOBKE
coenunenus (600 mr, 84%); KX-MC: m/z 176,0 (M+1)".

Crapus-e: Cunre3 6-(aupropmeroxcu)denso[dlokcazon-2-Tuoaa

VYKa3aHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyro npumenstor ana  Ilpumepa 32 Craguu-¢ ¢ [OpuUMEHEHUEM  2-aMUHO-5-
(mudropmerokcu)derona B kauecTe HCXOXHOro Marepuana (Boixox: 81%); 'H SIMP (400 M,
IMCO-de): 6 13,96 (uic, 1H), 7,49 (n, J=2,0 I'u, 1H), 7,26 (n, J=8,3 I'u, 1H), 7,21 (t, J=73,2
I'u, 1H), 7,13 (an, J=2,4 'y, J=8,8 T'n, 1H); )KX-MC: m/z 218,0 (M+1)™.

Crapus-f: Cunres 2-xj0p-6-(audropmeroxcu)oenso|[d]okcazona

VYKka3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IPUMEHEHUEM TOH K€ METOAMKH,
kotopyto  npumenstor  anst Ilpumepa 32 Cragum-d ¢ npumeHeHuem  6-
(mudpTopmerokcn)oen3o[d]okca3on-2-THojla B Ka4eCTBE  HMCXOOHOIO  Marepuaia |
nepemMewnBaioT B Teuenue 2 4 (Boixox: 82%); 'H SIMP (400 MI'w, JIMCO-de): & 7,80 (x, J=8,8
I'n, 1H), 7,74 (n, J=2,5 Ty, 1H), 7,29-7,27 (m, 2H).

Cragusi-g: Cunre3 3tua 2-((6-(amdpropmeroxcu)denso|[dlokcaszon-2-uia)amuno)-1-
metui-1H-6en3o[d|lumuaason-5-kap6okcunara

VYka3zaHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH JK€ METOAMKH,
koTopyro npumensitoT ajisi [ipumepa 32 Craanu-e ¢ mpuMeHEHUEM 3Tl 2-aMuHO- 1-meTm-1H-
Oenso[d]umunazon-5-kapbokcunara u 2-xjop-6-(nudropmerokcn)oen3o[d]okcasona B KauecTne
HCXOMHBIX MaTepuanos (Boxom: 27%); 'H AMP (400 MI'y, JIMCO-de): & 12,20 (wc, 1H), 8,23
(n, J=1,0 I'u, 1H), 7,88 (nm, J=1,5 ', J=8,4 I'y, 1H), 7,53 (n, J=8,3 'y, 1H), 7,46 (n, J=8,3 I'y,
1H), 7,38-7,37 (m, 1H), 7,19 (c, 1H), 7,07-7,00 (M, 1H), 4,33 (xB, J=7,0 I', 2H), 3,64 (c, 3H),
1,35 (t, J=7,1 T, 3H); dKX-MC: m/z 403,0 (M+1)".

Crapusi-h: Cunre3 2-((6-(nndropmeroxcu)denso|djokcazon-2-un)amuno)-1-meTu-
1H-6en30[d]uMuaa3zo.1-5-kap0oHOBOH KHCIOTHI

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHUE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
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KOTOpY0  IpuMeHstoT  ana  coeauHenuss lh ¢ npumenenuem  stun  2-((6-
(nudpTopmerokcn)oensold|okcazon-2-na)amMuHo)- 1 -metin- 1 H-6en3o[ d Jumunazon-5-
kapOokcHuiaTa B KauecTBe UcxogHoro marepuana (Bexon: 93%); 'H sMP (400 MI'u, AMCO-
de): 6 12,80 (e, 1H), 12,40 (e, 1H), 8,19 (m, J=1,0 I'u, 1H), 7,87 (mn, J=1,4 'y, J=83 I,
1H), 7,52-7,46 (m, 2H), 7,38-7,00 (M, 3H), 3,64 (c, 3H); XKX-MC: m/z 375,0 (M+1)".

Ipumep 63. Cunrte3 2-((6-(audropmeroxcu)denso|djoxcaszon-2-ua)amuno)-N-(2-
MetokcudITHI)-1-MeTiwn-1H-6en3o[d|umuaazon-5-kapdokcamuaa

VYka3zaHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYIO IPUMEHSIOT TUIs1 COEIMHEHUS 1i c IIPUMEHEHUEM 2-((6-
(mudropmerokcu )den3o[d]okcazon-2-un)amuno)- 1 -metun- 1 H-6en3o[ d Jumunazon-5-kapOoOHOBOIM
KHUCJIOTBI U 2-METOKCH3TaH-1-aMHHa B KaueCcTBE HMCXOAHBIX MaTepUalioB; 'H saMmP (400 MI,
JIMCO-de): 6 12,25 (wc, 1H), 8,45 (1, J=5,2 'y, 1H), 8,07 (¢, 1H), 7,77 (n, J=8,4 ', 1H), 7,49-
7,45 (m, 2H), 7,37 (¢, 1H), 7,18 (c, 1H), 7,06-7,00 (M, 1H), 3,63 (c, 3H), 3,48-3,44 (M, 4H), 3,28
(c, 3H); KX-MC: m/z 432,0 (M+1)".

[Ipumep 64. Cunte3 2-((6-(zudropmeroxcu)denso|d]oxcazon-2-un)amuno)-N-(2-
ruapokcudTU)-1-metun-1H-6en3o[d|umunason-S-kapdoxcamuga

VYka3zaHHOE B 3arojIOBKE COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
kotopyto  mpumensitor g1 Ilpumepa 6  Craamu-e ¢ npumeHeHuem  2-((6-
(mudropmerokcu)densod]okcazon-2-unm)amuno)- 1 -metun- 1 H-6en3o[ d Jumunazon-5-kapOoHOBOIMA
KHUCJIOTBI U 2-aMHUHO3TaH-1-0J1a B KAU€CTBE UCXOAHBIX MaTEPUAJIOB, 'H sMP (400 MI'u, AMCO-
de): 0 12,30 (wc, 1H), 8,38 (1, J=5,6 T'u, 1H), 8,08 (c, 1H), 7,78 (n, J=8,4 I'u, 1H), 7,50 (x,
J=8,4Tu, 1H), 7,46 (n, J=8,4 I'u, 1H), 7,38-7,00 (M, 3H), 3,64 (c, 3H), 3,53 (T, J=6,4 T'y, 2H),
3,35 (xB, J=6,0 T'ny, 2H); XKX-MC: m/z 418,0 (M+1)".

IIpumep 65. Cunte3 N-(2-merokcHITHI)-1-MeTHII-2-((5-MeTHNOeH30[d]0KCA301-2-
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Ycnosus: a) 10% Pd/C, MeOH, H,, KT, 16 u; b) Otunkcanran xamusi, EtOH, Kunenwue ¢
oOparabIM xonoamibHUKOM, 16 1; ¢) KoCO3, Mel, ALIH, 0°C - KT, 3 4; d) m-XIIBK, IXM, 0°C
- KT, 3 u; e) SOCl,, Kar. IM®, XM, Kumnenue ¢ oOparHbIM XojomwibHUKOM, 4 4, f) 2-
meTokcudTaH-1-amuH, TOA, IXM, 0°C - KT, 16 u; g) 2 M merunamun B TT'®, JIUIIDA, [IMO,
70°C, 24 4; u) 10% Pd/C, MeOH, H,, KT, 16 u; 1) L{luanoren 6pomun, TI'®, H,0O, 50°C - 60°C,
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16 4; j) NaH, 5-metun-2-(meruncynsponnn)oensofd]okcaszon, 1,4-/Iuokcan, KT, 16 4

Crapusi-a: Cunre3 2-amuHo-4-metuipeHona

K pactBopy 4-mermn-2-uutpodenona (1,75 r, 11,4 mmonb) B meranose (15 mu)
nobasisror cycnensuto 10% Pd/C (500 mr B 5 mMn MeraHona) nmoj arMocdepoil azora. 3arem
PEAKLMOHHYI0 CMECh ePEMEIINBAIOT MOJ OAJIOHOM € ra3000pa3HbIM BOJOPOIOM B TeueHue 16
4. PeakMOHHYI0 cMeCh (DHIIBTPYIOT 4epe3 CJIOi LeiuTa M KOHLEHTPHUPYIOT IO BaKyyMOM C
NOJIy4eHHEM YKa3aHHOTO B 3arojioBke coenuHenus (1,3 r, 93%); 'H SIMP (400 MI', AMCO-
de): 0 8,62 (tuc, 1H), 6,49 (n, J=8,0 I'u, 1H), 6,38 (¢, 1H), 6,17 (n, J=8,0 I';, 1H), 4,36 (1uc, 2H),
2,07 (¢, 3H); KX-MC: m/z 124,2 (M+1)".

Cranusi-b: Cunre3 S5-meTunodenso[d]oxcason-2-Tuojia

K pactBopy 2-amuno-4-metmndenona (1,3 r, 10,5 mmonn) B stanone (15 mu) npu KT
n00aBIISIIOT 3TUIIKCAHTAT Kanus (3,7 T, 22,2 MMOJIb) M PEaKLIMOHHYIO CMECh KHITATAT C OOPaTHBIM
XOJIOAWIBHUKOM B TedeHHe 16 4. PeakuMOHHYI0 CMeCh KOHLEHTPUPYIOT MOJ BaKyyMOM U
pazbasisirot xononHou Boxow (30 mu), monkucnstor 1 N HCI. TTonydeHHOe TBepIOe BEIIEeCTBO
(UIBTPYIOT U CyIIAT MO BAKYYMOM C MOJIyY€HHEM YKa3aHHOTO B 3arojioBke coequHenus (1,3 ,
75%); 'H SIMP (400 MI', JIMCO-de): & 13,78 (c, 1H), 7,37 (n, J=8,0 T, 1H), 7,07-7,05 (m,
2H), 2,36 (c, 3H); KX-MC: m/z 166,1 (M+1)".

Crapusi-c: Cunre3 S-metun-2-(metunruo)oenso|[djoxcazona

K pacrBopy 5-mermnbenso[d]okcazon-2-tuona (1,3 r, 7,9 mmons) B aneronutpuie (15
i) npu 0°C mobamsiror kapGonat kammsa (1,3 r, 9,4 mmonb) u metwrionun (0,53 wmu, 8,7
MMOJIb) U PEAKILHOHHYIO cMech mnepemernnBatoT npu KT B Teuenue 3 4. PeakimoHHyIO cMech
KOHIIEHTPUPYIOT IMOA BakyyMoM u pasOasisitor Bogoit (30 mur), moakucimsiror 1 N HCL
ITonyueHHOE TBEpOE BELIECTBO (PUIBTPYIOT U CYLIAT MOJ BAKYYMOM C IOJIyY€HHEM YKa3aHHOTO
B 3arojioBke coenunenus (1,4 r, 99%); 'H amp (400 MI'u, AMCO-dg): 6 7,50 (m, J=8,0 I'w,
1H), 7,43 (¢, 1H), 7,11 (m, J=8,4 T'u, 1H), 2,74 (¢, 3H), 2,40 (c, 3H); KX-MC: m/z 180,1
(M+1)*.

Crapgus-d: Cunre3 S5-meTuji-2-(MeTuiicyjbgonmn)oenso[dlokcaszona

K pactBopy 5-merun-2-(meruntuo)densold]okcazona (350 mr, 1,95 mmons) B IXM (10
win) npu 0°C pobaBisiror  mema-xnoprniepOeH3oiHyro kuciory (2,14 r, 6,8 mmonb) u
peakuoHHy cMech nepeMemuBaroT mpu KT B Teuenne 3 4. PeakImOoHHYIO cMech pa30aBisIFOT
JAXM (100 mut), mpOMBIBAIOT HACBHIIIEHHBIM pacTBOpoM OukapboHara Hatpus (2 X 30 mm),
BonHBIM 1N ruapokcunom Hatpus (30 mur), Bomoit (30 mir), HACKIIEHHBIM pacTBOpoM coir (30
MII), Cywmar Haj Oe3BOOHBIM CyibpaTOM HATPUs M KOHLEHTPUPYIOT TOA BaKyyMOM C
NOJIy4€HHUEM TPOIYKTa KOTOPBIH Cpa3y MPHUMEHSIOT Ha CIeAyIoInel cranuu 0e3 Kakoi-nmndo
JOTIOJHUTETbHON Oo4urcTKH (340 Mr); 'H amP (400 MI'y, AMCO-d¢): 6 7,84-7,79 (m, 2H), 7,49
(n, J=8,4 I', 1H), 3,65 (c, 3H), 2,48 (¢, 3H).

Crapusi-e: Cunre3 4-xJ10p-3-HUTPOOEH30MIIXJIOpHIA

K pactBopy 4-xsop-3-uutpobensoiinoit kuciaorsl (15,0 r, 74,6 mmoinb) B AXM (150 mu)
npu 10°C pobGassiroT THOHMWIXIOpUA (15,9 Mut, 223,8 mmonb) u IM®PA (1 mut) U peak InOHHYIO

CMECh KHUIIATAT C O6paTHbIM XOJIOAUWJIBHUKOM B TCUCHHC 4 4, PeaKHI/IOHHyIO CMECH
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KOHLIEHTPUPYIOT IO BaKyyMOM C TOJYYE€HHEM IPOAYKTa KOTOPBIA Cpa3y NPUMEHSIOT Ha
crenyrouen cragun 0e3 Kakor-1u0o nonosHuTeabHON ounctku (15,0 r).

Crapus-f: Cunre3 4-xj0p-N-(2-MeTOKCHITHI)-3-HUTPOOEH3aMHuAA

K pacrBopy 2-merokcustan-l-amuna (5,1 r, 68,2 mmons) B JAXM (60 mu) mpu 0°C
nobasystroT TpudTUIamMuH (20 mut, 138,6 MMonb) 1 mepememuBatoT B TedeHne 10 muH. 3aTem
pactBop 4-xyop-3-Hurpodbensomnxiopuaa (15,0 r, 68,2 mmons) B JIXM (50 mu) nobaBisitoT K
pPEeakMOHHON cMecu U nepemewmnBaroT cogep:kumoe npu KT B Teuenue 16 4. PeakuuoHHyro
cMmech pazbasnsitor AXM (150 mu) u Bomoi (100 mur). OpraHuuecKuil CIOW OTAENSIIOT |
npoMbIBarOT Bopoi (150 mut), HackleHHBIM pacTBOpoM conu (100 mut), cymar Hajx Oe3BOAHBIM
Cyab(aToM HaTpUs U KOHLEHTPUPYIOT MOA BAKYYMOM C MOJIyY€HHEM YKA3aHHOTO B 3aroJIOBKE
coenunenns (18,5 r, 100%); 'H SAMP (400 MI't, IMCO-de): & 8,88 (uic, 1H), 8,51 (1, J=2,0 I'y,
1H), 8,14 (nn, J=2,0 ', J=8,4 I'u, 1H), 7,90 (&, J=8,4 'y, 1H), 3,49-3,42 (m, 4H), 3,30 (c, 3H).

Crapuss-g: Cunres N-(2-meTokcndTHI)-4-(MeTHIaMHUHO)-3-HUTpOOeH3aMu A

K pactBopy 4-xiop-N-(2-merokcustun)-3-aurpodenzamuna (18,0 r, 69,8 mmonb) B
JAM®A (180 mi) mpu 0°C pobasnsror JUITIA (12,5 mi, 69,8 mmons) u 2 M metunamus B TT' @
(70 wmn, 139,3 mmonb). PeakumonHyto cmech mnepemeurnBaror npu 70°C B Teuenwe 24 U
Peakunonnyro cmech oxnaxaaroT 1o KT, pasdasmsror Bonoit (200 mi) u skcrparupyot EtOAc
(2 X 250 mi). OObeIMHEHHBIE OPTaHUYECKHE CJIOU MPOMBbIBatoT Bogoi (100 mut), HACHIIEHHBIM
pactBopom comu (100 mi), cymar Hax O€3BOOHBIM Cyb(aToM HATPUA U KOHLIEHTPHUPYIOT TOA
BAKyyMOM C TIIOJIyY€HHEM TMPOAYKTAa KOTOPBIA MPUMEHSIOT Ha Ccleayroomeld cragun 0e3
nanbreiimeit ounctku (17,0 r, 96%), 'H amP (400 MI'y, AIMCO-dg): 6 8,65 (m, J=2,0 I'y, 1H),
8,54 (1, J=5,2 T'u, 1H), 8,42 (n, J=4,8 I'u, 1H), 8,02 (an, J=1,6 I'y, J=9,2 I'u, 1H), 7,03 (x,
J=9,2 'y, 1H), 3,46-3,40 (M, 4H), 2,98 (n, J=3,2 I'u, 3H), 3,26 (c, 3H); )KX-MC: m/z 254,1
(M+1)*.

Cragusi-h: Cunre3 3-amuno-N-(2-MeToKCHITH)-4-(METHIAMHHO)0eH3aMuAa

K pactBopy N-(2-metokcustun)-4-(MeTunamMuuo)-3-uutpodensamuna (6,0 r, 23,7
MMOJIb) B MeTanose (100 mn) nobasmsitor cycnensuro 10% Pd/C (1,2 r B 20 M MeTaHoJa) TIOA
atMoc(epoii a30oTa. PeaklMOHHYK CMeCh MEePEeMEIIMBAIOT TOJ OaUIOHOM C ra3o00pa3HbIM
BOIOPOOM B TedeHHe 16 4. PeakuuOHHyI0 cMech (QUIBTPYIOT uepe3 CJIOW LenuTa |
KOHLIEHTPUPYIOT MO/ BaKyyMOM C TMOJYYEHHEM YKa3aHHOTO B 3arojioBke coenuHeHus (4,0 r,
75%); 'H SIMP (400 MI', IMCO-dg): & 7,88 (r, J=5,2 'y, 1H), 7,11-7,06 (M, 2H), 6,34 (x,
J=8,0 I'y, 1H), 5,07 (wec, 1H), 4,54 (e, 2H), 3,42-3,34 (m, 4H) 3,27 (¢, 3H), 2,75 (n, J=2,8 'L,
3H); KX-MC: m/z 224,2 (M+1)*.

Crapgusi-i: Cunre3 2-amuno-N-(2-meToxcudTii)-1-merun-1H-6en3o[d|umuaazon-5-
KapOokcamuaa

K pactBopy 3-amunHO-N-(2-mMeTtokcusTun)-4-(Merunamuno)oensamuna (2,0 r, 8,92
mmodb) B TT'® (10 mur) u Bomoit (20 mui) mpu KT nobasnstor Opomun mmanoresa (1,04 r, 9,82
MMOJIb) U PEAKIIMOHHYIO cMech nepemMernnBaroT rmpu S0°C - 60°C B Teuenue 16 4. PeakinoHHyro
cmech oxnaxkaarT 10 KT u nmoxmenaunBaroT HACBIIEHHBIM PacTBOPOM OukapOOHaTa HaTpus,

skctparupyrot stunaneratoMm (2 X 100 mi). OObenuHEeHHbIE OPTaHUYECKUE CJION MPOMBIBAIOT



79

BOno# (50 mur), HaCBIIEHHBIM pacTBOpoM conu (50 mur), cymar Hax Oe3BOIHBIM CyJb(paTom
HATPUsl M KOHLEHTPHUPYIOT MOJ BaKyyMOM C TOJYYE€HHEM HEOUHIIEHHOrO IMPOAYKTa KOTOPOE
ounmarT xpomarorpadueit combiflash ¢ mpumenennem 5% wmeranona B JIXM B kadecTse
3JIF0EHTA C TIOJyYeHHEeM YKa3aHHOTO B 3arojioBke coequHenus (1,3 r, 59%); 'H sIMP (400 MI'w,
IAMCO-de): 6 8,26 (e, 1H), 7,66 (¢, 1H), 7,48 (n, J=7,6 I'y, 1H), 7,14 (n, J=8,0 I'y, 1H), 6,52
(e, 2H), 3,51 (c, 3H), 3,45-3,41 (m, 4H), 3,26 (c, 3H); dKX-MC: m/z 249,2 (M+1)".

Cragus-j: Cuare3 N-(2-meToxcmaTua)-1-meTna-2-((5-mernadenso[d]oxcason-2-
ui)amuHo)-1H-6en3o[d]umuaason-5-kapéoxcamuga

K pacTBopy 2-amuHO-N-(2-MerokcudTin)- 1 -metun- 1 H-6en3o[d Jumunason-5-
kapbokcamuma (300 mr, 1,2 mmonb) B 1,4-muokcane (5 mu) npu 10°C noOaBisrOT ruppun
Hatpusi (60% nucnepcuss B MHHEpalnbHOM Macie) (96 mr, 2,4 MMOJb) U MEPEeMEIINBAIOT B
teueHue 10 MuH 3areM n00aBISIOT S-meTni-2-(meruicynbdonmn)oen3o[d]okcazon (306 wmr,
1,45 mmonb) u nepememnBaroT npu KT B Teuenne 16 4. PeakiMOHHYI0 CMeCh racsiT XOJOXHOM
Bonoi (20 mi) u skcTparupyroT strnaneratoM (2 X 50 min). OObennHeHHbIE OpraHMYECKHE CIION
NPOMBIBAOT BOOH (30 MIT), HACBILIEHHBIM pacTBOpoM conu (30 min), cymar Hax Oe3BOAHBIM
Cyab(haToM HATPHsI M KOHLEHTPUPYIOT IO BAKYYMOM C MOJYYEHHEM HEOUHINEHHOTO MPOAYKTA,
KOTOpoe oummarT xpomarorpadueii combiflash ¢ nmpumenenuem 2% wmeranona B JAXM B
Ka4eCTBE 3JIFOEHTAa C MOJYYEHHEM YKa3aHHOIO B 3arojiopke coexmneHus (6 mr, 1%); 'H samP
(400 MI'u, AMCO-de): 6 12,2 (wc, 1H), 8,45 (T, J=5,2 'y, 1H), 8,08 (x, J=1,6 'y, 1H), 7,76 (ax,
J=1,2 T, J=8,0 I'u, 1H), 7,47 (n, J=8,4 I'y, 1H), 7,30 (n, J=8,4 I'uy, 1H), 7,26 (¢, 1H), 6,93 (x,
J=7,6 I'u, 1H), 3,62 (c, 3H), 3,50-3,42 (m, 4H), 3,29 (c, 3H), 2,49 (c, 3H);, KX-MC: m/z 380,2
(M+1)".

Ipumepst 66 u 67. Cunrtes 2-((5-¢propbenso|d]okcazon-2-uia)amuno)-1-merua-1H-
oenzo[d]Jumuaazon-5-kap0oHoBOii KHCJOTBI H  cuHTe3 2-((5-pTopOenso[d]okcazon-2-

ni1)amuHo)-N-(2-meTokcudTH)-1-MeTnia-1H-6en3o[d|umuaazon-5-kapdokcamuaa

OH OH Q o) d O
O e OO o o o w2 (som
F NO, F NH, F N F N F N

I'VIe
Me N)—NH
NH )—NH H ‘/©: 4
—e.—Eto />—_ \ . / )“O g, Meo’\’No " N%
F
F
Ycnosus: a) 10% Pd/C, MeOH, H,, KT, 16 u; b) Otunkcanran xamusi, EtOH, Kunenwue ¢
obparabM xojommibHUKOM, 16 1; ¢) KoCO;3, Mel, AIIH, KT, 16 4; d) m-XIIBK, IXM, 0°C -
KT, 4 u; e) NaH, stun 2-amuno- 1-metun-1H-6en30[dJumunazon-5-kapookcunar, 1,4-Jlnokcas,
KT, 16 q; f) LiOH-H,0, TI'®, Dranon, Bona, 60°C, 16 4, g) 2-merokcustiinamuH, [JODA,
JITIDA, IM®, 0°C - KT, 16 u
Crapusi-a: Cunre3 2-amuHo-4-gpropdenona

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHHE CUHTE3UPYIOT C MPUMEHEHHEM TOH K€ METOIUKH,
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kotopyro npumensiiotr 11 [lpumepa 32 Cragum-b ¢ npumenenuem 4-¢rop-2-aurpodenona B
KauecTBe MCXOMHOro martepuana (Beixom: 91%); 'H SAMP (400 MI'n, JIMCO-ds): & 8,88 (uc,
1H), 6,56-6,53 (m, 1H), 6,35 (nn, J=2,0 I'y, J=10,4 I'n, 1H), 6,13-6,08 (m, 1H), 4,78 (wc, 2H);
KX-MC: m/z 128,1 (M+1)".

Crapus-b: Cunre3s S-¢propoenso[djokcazon-2-Tuoaa

VYKka3zaHHOE B 3arojIOBKE€ COEUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
koTtopyto npumensitotr st [pumepa 32 Craguu-¢ ¢ npuMeHeHueM 2-amuHO-4-propdenona B
KauecTBe MCXOAHOro Marepuana (Bexon: 86%); 'H SIMP (400 MI'n, IMCO-dg): & 14,01 (uuc,
1H), 7,55-7,51 (m, 1H), 7,15-7,08 (M, 2H); XKX-MC: m/z 170,0 (M+1)*.

Crapusi-c: Cunres S-¢prop-2-(MeTtunruo)denso[dlokcazoina

VYka3zaHHOE B 3arojIOBKE COCUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOMIHKH,
KOTOPYIO NMPUMEHSIIOT JJisi coenuHeHust 1b ¢ npumenennem S-¢ropOenso[d]okca3on-2-Tuona B
KAuecTBe HCXOAHOTO MaTeprana (IepeMelnBaoT B Tederne 16 1) (Boixom: 92%); "H SIMP (400
MI'n, IMCO-de): 6 7,69-7,65 (m, 1H), 7,53 (an, J=2,4 T'y, J=8,8 I'u, 1H), 7,19-7,11 (m, 1H),
2,76 (¢, 3H); XKX-MC: m/z 184,1 (M+1)".

Crapgus-d: Cunre3 S-¢rop-2-(MeTmicyabdponni)oerso|dloxcazona

VYKa3zaHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO OPUMEHSFOT ~ JUIS COEAMHEHUs e ¢ npUMeHeHueM  S-¢rTop-2-
(MeTunTno)6enso[d]okcazona B KauecTBe MCXOAHOrO MarepHuaia (IepeMenInBalT B TeueHne 4
1) (Beixom: 99%); 'H SIMP (400 MI'y, IMCO-dg): & 8,05-8,01 (m, 1H), 7,94 (mx, J=2,4 T,
J=8,0 T'u, 1H), 7,57-7,54 (m, 1H), 3,67 (c, 3H); KX-MC: m/z 216,0 (M+1)".

Crapusi-e: Cunre3 3tHa  2-((5-¢propbenso|d]okcaszon-2-un)amuno)-1-merun-1H-
oenzo[d]lumuaason-S-kapooxcuiara

VYKka3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IPUMEHEHUEM TOH K€ METOAMKH,
KOTOPYIO TPUMEHSIOT JUIsi coequHeHus: 1g ¢ mnpuMeHeHueM STUl 2-aMuHO-1-merun-1H-
Oenzo[d]umunazon-S-kapobokcunata U  S5-prop-2-(Mermncynbdonmn)oen3o[d]okcazona B
Ka4ecTBe MCXOMHBIX MaTepuanos (Bexon: 26%); "H SAMP (400 MI'u, IMCO-dg): & 12,34 (uuc,
1H), 8,23 (¢, 1H), 7,88 (nn, J=1,6 I'u, J=8,4 I'u, 1H), 7,49 (n, J=8,0 I'y, 1H), 7,46-7,42 (m, 1H),
7,23 (nnm, J=2,4 'y, J=9,2 'y, 1H), 6,97-6,91 (m, 1H), 4,34 (xB, J=6,4 I'u, 2H), 3,64 (c, 3H), 1,36
(T, J=4,4 Ty, 3H); KX-MC: m/z 355,2 (M+1)".

Cragus-f: Cunre3 2-((5-¢propbenso|d]okcazon-2-uia)amuno)-1-merua-1H-
Oen3o[d]ummnaaszo/-5-kap0oHOBOH KUCJIOTHI

VYKa3aHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO pUMEHSIIOT it coequHenus: 1h ¢ mpumenenuem st 2-((5-¢propbensold]okcazon-2-
wi1)aMuHO)- 1 -meTmt- 1 H-Oen3o[ d Jumupaszon-5-kapbokcunata B Ka4eCTBe MCXOIHOTO MaTepuajia
(Boixom: 58%); 'H SIMP (400 MI't, IMCO-dg): & 12,8 (wc, 1H), 12,3 (mc, 1H), 8,19 (¢, 1H),
7,87 (n, J=8,4T'u, 1H), 7,51 (n, J=8,8 'y, 1H), 7.,45-7,42 (M, 1H), 7,24 (an, J=2,4 ', J=8,8 'Ly,
1H), 6,96-6,91 (M, 1H), 3,64 (c, 3H); XKX-MC: m/z 327,2 (M+1)".

Crapus-g: Cunre3 2-((5-¢propobenso|[d]okcazon-2-uia)amuno)-N-(2-meToxkcudrTn)-1-

metua-1H-6en3o[d|lumuaaszon-S-kap6oxkcamuaa
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VYKa3aHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO TpHUMEHSIOT misi coeawHenust 1li ¢ mpumenenuem 2-((5-¢propbenso[d]okcazon-2-
m1)aMuHO)- 1 -meTmt- 1 H-Oen3o[ d Jumumaszon-5-kapOoHOBOM KHUCIIOTHI U 2-METOKCHATHUJIAMHHA B
KauecTBe MCXONHbIX MaTepuanon (Brxom: 62%); 'H saMP (400 MI'u, IMCO-dg): & 12,2 (tuc,
1H), 8,20 (c, 1H), 8,06 (c, 1H), 7,76 (n, J=8,4 T'u, 1H), 7,44 (n, J=8,4 T'u, 1H), 7,40-7,37 (m,
1H), 7,20 (n, J=8,8 I'u, 1H), 6,89 (1, J=10,0 I'u, 1H), 3,63 (c, 3H), 3,50-3,45 (m, 4H), 3,09 (c,
3H); XKX-MC: m/z 384,2 (M+1)*.

Ipumepsr 68 u 69. Cunre3 2-((6-propdenso[d]okcazon-2-un)amuno)-1-merun-1H-
Oen3o[d]lumuaaszo-5-kap0oHoBoOi KHCJIOTBI M cuHTe3 2-((6-pTopden3o[d]okcazon-2-

uin)amMuHo)-N-(2-meTokcmdTHI)-1-MeTmii-1H-6en3o[dJumuaason-5-kapooxcamuaa

F. OH a F. H b F. ¢ F. d F.
2O 2 e - et e
NO»> NHs N N N

Me Me Me

’ !
N N N
NH
—NH J-NH H P
e, Eto\(@N yo L= HO N o b peo™N N N)F
o] N\i] (o] N\@\ (o]
F F F

Ycnosus: a) 10% Pd/C, MeOH, H,, KT, 16 4; b) Otunkcanran xanusi, EtOH, Kunenwue ¢
obparabM x0onoamIbHUKOM, 16 u; ¢) K,CO3, Mel, ALTH, 0°C - KT, 5 4; d) m-XTIBK, XM, 0°C
- KT, 4 4; e) NaH, stun 2-amuno- 1-meTmn- 1 H-6en3o[d Jumunazon-5-kapokcunar, 1,4- Jnokcas,
KT, 16 q; f) LiOH-H,0, TI'®, D3ranon, Bona, 60°C, 16 4, g) 2-merokcudtuinamut, [JODA,
JUIIDA, IM®, 0°C - KT, 16 4

Crapusi-a: Cunre3 2-amuHo-5-gpropdenona

VYKka3zaHHOE B 3arojIOBKE€ COEUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
Kotopyto npumensitoT a1 [lpumepa 32 Craaun-b ¢ npumenenunem 5-¢rop-2-autpodenona B
KauecTBe HCXOXHOTo Matepuana (Bbxox: 92%); 'H SIMP (400 MI', IMCO-dg): & 9,5 (wc, 1H),
6,54-6,51 (m, 1H), 6,46 (an, J=2,8 I'y, J=10,0 I'n, 1H), 6,37-6,32 (m, 1H); XKX-MC: m/z 128,2
(M+1)".

Crapus-b: Cunre3 6-¢propoenso[d]oxcazon-2-Tuoaa

VYka3zaHHOE B 3arojIOBKE COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyro npumensiiotT it [lpumepa 32 Cragum-¢ ¢ npuMeHeHneM 2-aMuHO-5-propdenona B
KauecTBe MCXOJHOro Marepuana (Bexon: 89%); 'H SIMP (400 MI't, IMCO-dg): & 13,94 (uc,
1H), 7,57 (mn, J=2,0 'y, J=8,4 I'u, 1H), 7,25-7,22 (m, 1H), 7,19-7,14 (m, 1H); XKX-MC: m/z
170,0 (M+1)".

Crapusi-c: Cunres 6-¢prop-2-(MeTtunruo)denso[dlokcazoia

VYka3zaHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO NMPUMEHSIOT At coenuHeHust 1b ¢ nmpumenenuem 6-propOenso[d]okca3on-2-Tuona B
KA4ecTBe MCXOHOro MaTepuana (IepeMelnBaoT B Tederne 5 u) (Bexon: 99%); "H SIMP (400
MI'n, AIMCO-de): & 7,67-7,63 (M, 2H), 7,24-7,18 (M, 1H), 2,75 (c, 3H); XKX-MC: m/z 184,0
(M+1)".
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Crapgus-d: Cunre3 6-¢rop-2-(MeTmicyabdponuni)oenso|dloxcazona

VYKa3aHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C IMPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYIO MPUMEHSIOT JUIs1 COEIMHEHUs 1c c IIPUMEHEHUEM 6-¢rop-2-
(MeTuntno)oenso[d]okcazona B KauecTBe MCXOAHOrO Marepuana (IepeMeLInBaloT B TeueHue 4
9) (Bexon: 95%); 'H SIMP (400 MI 1, JIMCO-de): 6 8,08-8,02 (M, 1H), 8,01-7,99 (m, 1H), 7,56-
7,46 (M, 1H), 3,67 (¢, 3H).

Cragusi-e: Cunrte3 3THa  2-((6-¢propdenso[d]okcazon-2-un)amuno)-1-merun-1H-
oenzo[d]lumuaason-5-kap6okcuiara

VYka3aHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYKO TPUMEHSIFOT IJisi coeauHeHuss 1g ¢ mnpumeHeHueM >Tunl 2-amuHO-1-metmi-1H-
Oenzo[d]umunazon-5-kapobokcunata u  O6-prop-2-(Metmncynbdonmn)oen3o[d]okcazona B
KauecTBe HCXONHBIX Marepuanos (Bexom: 28%); 'H SIMP (400 MI'n, IMCO-dg): & 12,3 (uuc,
1H), 8,23 (u, J=1,6 T'y, 1H), 7,88 (an, J=2,0 I'n, J=8,4 T'u, 1H), 7,52 (n, J=8,4 'y, 1H), 7,45-
7,41 (m, 2H), 7,10-7,04 (m, 1H), 4,33 (xB, J=6,8 'y, 2H), 3,64 (c, 3H), 1,35(t, J=7,2 T'u, 3H);
KX-MC: m/z 355,1 (M+1)".

Crapus-f: Cunres 2-((6-¢propodenso[d]okcazon-2-nia)amuno)-1-merna-1H-
Oen3o[d]ummnaaszo/-5-kap0oHOBOH KHCJIOTHI

K mnepememmBaemomy pactBopy oTmi 2-((6-¢pTopbenso[d]okcazon-2-min)amMuHO)-1-
metmi- | H-6ens3o[d Jumunazon-5-kapookcunara (45 wmr, 0,13 mMMonb) B cMeCH pPacTBOPUTEIS
TT'® (1 mu), sranona (1 mi) u Boasl (0,5 M) moOaBsit0T MOHOTHAPAT ruapokcuaa jutus (10

mr, 0,25 wmmonp). PeaknumonHyio cmech Harpesator npu 60°C B Teuenme 16 u mpu

nepeMelnBaHuy. PeakiinonHyo cmech oxnaxaaoT 10 KT 1 KOHIEeHTpUpYIOT Npu NOHUKEHHOM
nasneHnn. Ocratok pacteopstoT Boae (15 mi), moakucnsator 1 N HCI ¢ nonyuenunem TBepaoro
BEIECTBA KOTOPOe (PUIIBTPYIOT M CYIIAT IOJ BAKYyMOM C IOJIY4EHHEM YKa3aHHOTO B 3ar0JIOBKE
coenuHenwus (30 mr, 72%); 'H ssmMP (400 MI'u, AIMCO-dg): & 12,8 (tuc, 1H), 12,3 (e, 1H) 8,19
(n, J=1,6 I'u, 1H), 7,87 (an, J=1,6 I'u, J=8,4 I'u, 1H), 7,50 (n, J=8,8 'y, 1H), 7,46-7,41 (m, 2H),
7,09-7,03 (m, 1H), 3,63 (c, 3H); KX-MC: m/z 327,05 (M+1)".

Crangus-g: Cunres 2-((6-¢propoenso[d]okcazon-2-umx)amuno)-N-(2-meToxkcmdTu)-1-
metui-1H-6en3o[d|lumugaszon-5-kap6oxkcamuaa

K nepememmnBaemomy pactBopy 2-((6-¢propbenso[d]okcazon-2-mn)amuno)-1-metmi-1H-
6enzo[d]umunazon-5-kapoonosoii kuciotel (30 mr, 0,09 mmons) B JIMPA (2 mi) mpu 0°C
nobassiroT N-sTrnaunzonporuiaamud (0,03 mut, 0,18 mmone) u audenundocdopunasua (0,02
w1, 0,09 mmone). PeakInoOHHYIO CMeCh MepeMernuBaroT B TeueHne 30 MUH, 3aTeM JOOaBJISIOT 2-
MeToKcu3TUIaMuH (6 mr, 0,09 MMOIb), 1 peakLIMOHHYIO cMech 3aTeM nepememuBaroT npu KT B
teuenne 16 u. Ilocme 3aBepiienHusi peakiuu (orcnekupaercs TCX), peakIHMOHHYIO CMeCh
pa3daBIAOT XOJOMHOW BoOmou (6 Mi) u mepeMmemnBaroT B TedeHwe 15 muH. [lomydenHoe
TBEPJIOE BELIECTBO (PUIBTPYIOT, MPOMBIBAIOT IUATHIIOBBIM 3(HPOM M CyIIAT MOJ BAKYYMOM C
MOJIyYEeHUEM YKa3aHHOro B 3aroyioBke coenuHeHusi (20 mr, 58%) Bume Oenoro TBEpOOro
Bemectsa; 'H SMP (400 MI't, JIMCO-de): & 12,2 (wc, 1H), 8,45 (r, J=5,2 I'ny, 1H), 8,07 (x,
J=1,2Ty, 1H), 7,75 (nn, J=1,6 I'n, J=8,8 I'y, 1H), 7,49-7,40 (m, 3H), 7,08-7,03 (M, 1H), 3,63 (c,
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3H), 3,50-3,43 (m, 4H), 3,39 (¢, 3H); )KX-MC: m/z 384,1 (M+1)".

IIpumepnl 70 H 71. Cunres 6-¢Top-1-meTn-2-((6-
(Tpudropmertoxcu)doenso|dlokcaszon-2-uia)amuno)-1H-6en3o[d]umuaaszon-S-kapooHosoii
KHCJIOTBI H CHHTE3 6-¢Top-N-(2-meToxcudTHI)-1-MeTHI-2-((6-
(Tpudropmeroxcu)oenso|dlokcaszon-2-uia)amuno)-1H-6en3o[d|umuaaszon-S-kapdoxkcamuga

Me
- . o
F N ~/—NH
b c
MeO — MEO\T‘I“:EN»_NHQ —_— MeO\YI;j:N >/—O —_—
NH, X N
OCF,
f‘VIe Me
F. N F N
o 2—NH H »—NH
N —Q = MeOT N 7 Q
N
0O
OCF3 OCF;

VYenosust: a) Lmanoren 6pomun, TI'®, H,O, 60°C, 16 u; b) NaH, 2-(meruncynbdoHm)-
6-(tpudropmerokcu)denso[d]okcazon, 1,4-Huokcan, KT, 16 4; ¢) LiOH-H,O, TT'®, MeOH,
H,0, 60°C, 16 u; d) 2-merokcuyTinamus, JODA, TUTIDA, IM®, 0°C - KT, 16 4

Cragusi-a: CuHTe3 MeTHI 2-aMHHO-6-(pTop-1-meTni-1H-6ens3o[d]umuaason-5-
Kap0okcH/aTa

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
KOTOPYIO TpPUMEHsT i coenuHeHus 1f ¢ mpumeHenueM wmetun S-amuHO-2-¢rop-4-
(MeTnnamMuHO)O€H30aTa B KA4eCTBE MCXOJHOTO MaTepuaia u HarpesBatoT 60°C B Teuenue 16 u.
(Boixom: 89%); 'H SIMP (400 MI'n, IMCO-de): & 7,54 (n, 1=6,4 T'n;, 1H), 7,16 (x, J=11,6 I'ny,
1H), 6,69 (uc, 2H), 3,80 (c, 3H), 3,51 (c, 3H); XKX-MC: m/z 224,1 (M+1)".

Cranus-b: Cunres MeTHJI 6-¢rop-1-meTni-2-((6-
(Tpudropmeroxcu)denso|d]okcazon-2-un)amuno)-1H-6enso[d]umuaaszon-5-kapdoxcunara

VYka3zaHHOE B 3arojIOBKE€ COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYIO TPUMEHSIIOT Uil COeAMHEHUs! 1g ¢ mpUMEHeHHeM MeTHJ 2-aMUHO-6-¢Top-1-meTu-
1H-6en30[d]umunazon-5-kapbokcumara u 2-(meTucyibHOHM )-6-
(tpudropmerokcu)benso[d]okcasona B KkadecTBe MCXONHbIX Marepuaos (Bsixom: 18%); 'H
SAMP (400 MI'n, AMCO-dg): 6 12,3 (e, 1H), 8,10 (x, J=6,0 I'n, 1H), 7,95-7,51 (m, 3H), 7,22
(m, J=8,4 'y, 1H), 3,87 (¢, 3H), 3,61 (¢, 3H); XKX-MC: m/z 425,1 (M+1)".

Crapgusi-c: Cunre3 6-¢prop-1-merni-2-((6-(tpudpropmeroxcu)denso[d]oxcazosn-2-
un)amuHo)-1H-0en3o[d]Jumuaazon-5-kap0oHoBoil KHCJIOTHI

VYka3aHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOpYI0 mpuMeHsitoT ansi coexuHeHust 1h ¢ nmpumenenmem mermn 6-Qrop-1-mernn-2-((6-
(Tpudropmeroxcu)densold]okcazon-2-un)amuno)- | H-6enzol dJumunaszon-5-kapOokcunara B
KauecTBe ucxomaHoro mMarepuana u TI'®D, meraHosa U BOAbI B KauecTBe pactBopureneit (2:2:1)
(Boixom: 66%); "H SIMP (400 MI't, IMCO-de): & 13,0 (muc, 1H), 12,3 (urc, 1H), 8,08 (1, J=6,0
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I'm, 1H), 7,59 (¢, 1H), 7,53-7,49 (m, 2H), 7,22 (n, J=7,2 I'n, 1H), 3,61 (c, 3H); XKX-MC: m/z
411,1 (M+1)".

Crapus-d: Cunrte3 6-¢rop-N-(2-meTokcurTIi)-1-meTun-2-((6-(rpudropmeroxcu)-
oenzo[d]oxca3on-2-un)amuno)-1H-0en3o[dJumunason-S-kapdoxcamuaa

VYKa3zaHHOE B 3arojIOBKE€ COEUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
KOTOPYKO TPUMEHSIOT Juid coexuHeHus 1i ¢ npumenenuem  6-drop-1-mernn-2-((6-
(Tpudropmerokcu)densold]okcazon-2-mn)amuno)- 1 H-6enso[dJumunazon-5-kapOoHoBOMH
KHCJIOTHI M 2-METOKCHITIIAMIHA B KAaUeCTBE HCXOAHBIX Marepuainos (Bexom: 48%); 'H SIMP
(400 MI'u, IMCO-dg): & 12,3 (e, 1H), 8,18 (n, J=4,0 I'u, 1H), 7,86 (1, J=6,4 I'u, 1H), 7,58 (c,
1H), 7.52-7,49 (m, 2H), 7,21 (n, J=9,2 T'y, 1H), 3,61 (c, 3H), 3,47-3,44 (m, 4H), 3,29 (c, 3H);
KX-MC: m/z 468,1 (M+1)".

[Mpumep 72. CuHnre3 2-(0en3o[d]okcazon-2-uaammnno)-6-gprop-N-(2-(2-

THAPOKCHITOKCH)ITIWI)-1-MeTni-1H-0en3o[d]lumuaason-S-kapéoxcamuga
Me Me

Me F N F I\‘I>_
F N NH ] [ )N
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MeQ N N N
0 \Iij o \@
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VYenosust: a) NaH, 2-xnop6enso[d]okcason, 1,4-/uokcan, KT, 16 4; f) LIOH -H,0, TT'®,
MeOH, H,0, 60°C, 16 u; g) 2-(2-amunosToKcH)3Tal-1-0o1, HBTU, JUIIDA, IM®, 0°C - KT,
16 4

Crapusi-a: Cunre3 merua 2-(6enso[d]oxcaszon-2-nnamuno)-6-¢rop-1-mernn-1H-
oenzo[d]lumupaason-5-kap6oxcuiara

VYka3aHHOEe B 3aroJIOBKe€ COEIMHEHUE CHHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
koTtopyro npumerstoT i [Ipumepa 32 Cragum-e ¢ mpuMeHeHHEM MeTHI 2-aMHHO-6-(rop-1-
metmi- 1 H-6enso[d]umunason-5-kapOokcunara u  2-xjopOen3o[d]okca3ona B KadyecTBe
UCXOMHBIX MaTepuaios (Bexon: 66%); 'H SAMP (400 MI'y, JIMCO-dg): 6 12,25 (mc, 1H), 8,09
(m, J=6,0 I'u, 1H), 7,55-7,44 (m, 3H), 7,24-7,22 (m, 1H), 7,17-7,12 (m, 1H), 3,86 (¢, 3H), 3,60 (c,
3H); XKX-MC: m/z 341,0 (M+1)".

Cragusn-b: Cunre3 2-(0en3o[d]okca3zon-2-naamuno)-6-gprop-1-merna-1H-
oen3o[d]lummnaazon-5-kapooHOBOMH KHCI0THI

Yka3aHHOE B 3aroJIOBKE COSINMHEHUE CHHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
KOTOPYIO TpuMeHsIoT it coenuHenus: lh ¢ mpumenenuem wmetmn 2-(6en3o[d]okcazon-2-
WIaMHHO)-6-rop-1-mermn-1H-6en3o[d|umunazon-5-kapbokcuiata B Ka4eCTBE HCXOIHOTO
marepuana i merasona, TT'® u Boxsl (2:2:1) B kasecTBe pactopurens (Boxon: 75%); 'H SIMP
(400 MI'u, IMCO-de): & 12,80 (tuc, 2H), 8,07 (n, J=6,8 I'u, 1H), 7,50-7,44 (m, 3H), 7,22 (T,



85

J=6,8 T'u, 1H), 7,15-7,11 (m, 1H), 3,60 (c, 3H); ’KX-MC: m/z 327,0 (M+1)*.

Craaus-c: Cunres 2-(0en3o[d]okcazon-2-naamuno)-6-prop-N-(2-(2-
THAPOKCHITOKCH)ITHI)-1-MeTun-1H-0en3o[d]lumuaaszon-S-kapdokcamuga

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHUE CUHTE3UPYIOT C MPUMEHEHHUEM TOH K€ METOIUKH,
KoTopyto mpumensitoT aisi [Ipumepa 6 Cragum-e ¢ npumeneHuem 2-(6enso[d]okcazon-2-
uiaMuHo)-6-drop-1-merui- 1 H-6enso[ dJumunazon-5-kapOoHOBOM KHCJIOThI u 2-(2-
AMHHOSTOKCH )3TaH-1-01a B KayecTBE MCXOAHBIX MarepuaioB (Bwixom: 49%); 'H SIMP (400
MI'u, IMCO-dg): & 12,20 (e, 1H), 8,15 (wc, 1H), 7,86 (n, J=6,4 T'u, 1H), 7,50-7,47 (m, 2H),
7,43 (n, J=8,0 I'u, 1H), 7,23-7,19 (M, 1H), 7,14-7,10 (m, 1H), 4,60 (wc, 1H), 3,60 (¢, 3H), 3,57-
3,51 (m, 4H), 3,48-3,31 (m, 4H); XKX-MC: m/z 414,05 (M+1)".

Ipumep 73. Cunres 2-((5-¢prop-1H-6en3o[d|umuaazon-2-un)amuno)-1-mernn-1H-
Oen3o[d]umMmnaaszos-5-kap0oHOBOH KHCJIOTHI

Me e
Me Me § /= N N/ N H
o e o OO e Ty = 0,
O R TG

o]
F

Venosust: a) 1,1'-tuokapbonmnanumunaszon, ALIH, 60°C, 16 4; b) 4-¢pTopbenzon-1,2-
muamuH, EDC-HCI, IM®, 100°C, 16 4; ¢) LiIOH-H,O, TT'®, MeOH, H,0, 60°C, 16 u

Crapusi-:a:  Cunres »d3tua 2-(1H-ummaazoa-1-xkapdoruoamupno)-1-merunn-1H-
oenzo[d]lumuaason-S-kapookcuiara

K pactBopy sTun 2-amuno-1-mermn-1H-6en30[d|umunason-5-kapookcmnara (1,0 r, 4,5
mMmoiib) B aueronutprie (20 ) npu KT nobasnsrot 1,1'-THokapbonunauumunaszon (1,06 r, 5,9
MMoJIb) U niepemernBaroT npu 60°C B Teuenne 16 4. Peakimonnyo cmech oxnaxaaroT 10 KT u
nepememnBaioT B TedyeHue 30 muH. [lonyueHHOE TBeprOe BEIECTBO (PUIBTPYIOT U CYIIAT MOJ
BAKyyMOM C IIOJIyY€HHEM YKa3aHHOTO B 3arojlOBKE COEAMHEHHUS KOTOPBIH MPUMEHSIIOT Ha
cnenyrotneii cranquu 0e3 nanpHeitmei ouuctku (1,1 r, 73%); 'H sIMP (400 MI'u, IMCO-de): 6
13,4 (e, 1H), 8,68 (c, 1H), 8,41 (7, J=1,6 ', 1H), 8,03 (c, 1H), 7,99 (nn, J=1,2 'y, J=8,8 I'1y,
1H), 7,75 (n, J=8,4 I'y, 1H), 7,01 (n, J=1,2 I'u, 1H), 4,35 (x8, J=7,2 'y, 2H), 3,79 (¢, 3H), 1,36
(t,J=6,8 1, 3H).

Craaus-b: Cunre3 3tua 2-((5-¢prop-1H-6en3o[d]umuaazon-2-un)amuno)-1-metui-
1H-6en3o[d]umuaason-S-kapéokcuiaara

K nmepememuBaemomy pacteopy 3t 2-(1H-umunazon-1-kapoorunoamuno)-1-merun-1H-
6enso[d]umunazon-5-kapbokcunara (900 wmr, 2,74 mmons) B JIM®PA (15 ™) nobaBmisroT
EDCHCI (1,05 1, 5,47 mmonp) u HarpeBatoT 10 60°C B TeueHue 10 muH. PeakioHHYIO cMech
oxjaxnatoT 1o KT, 3atem nobasnstor 4-propbenson-1,2-nuamun (345 mr, 2,74 MMonp) U ee
HarpesatoT ripu 100°C B teuenne 16 4. Peakunonnyro cmech oxnaxknarot 10 KT, pasdasmsroT
Bonoit (30 mu) m skcrparupyror EtOAc (2 X 50 mu). OObenuHeHHbIH OpraHUYecKUd CION
NpOMBIBAIOT BOOH (30 MIT), HACBILIEHHBIM pacTBOpoM conu (30 mun), cymar Hax Oe3BOAHBIM
cynabaroM HaTpUs M KOHLEHTPUPYIOT IOJ BAaKyyMOM C IIOJIyY€HHEM OCTaTKa, KOTOPBIH

ounmarT xpomarorpadueit combiflash ¢ npumenenunem 0,5% meranona B JIXM B kauecTse



86

3JIOEHTA C TMOJYYEHHEM YKa3aHHOro B 3arosioBke coenuHeHus (200 mr, 21%); XKXX-MC: m/z
354,2 (M+1)".

Cragusi-c:  Cunres 2-((5-¢prop-1H-6en3o[d]umuaazon-2-ua)amuno)-1-merna-1H-
O0en3o[d]umMuaaszo/1-5-kapOooHOBOH KUCIOTHI

K nepemenmBaemomy pactBopy 3T 2-((5-¢prop-1H-6en3o[dJummunazon-2-um)amuHo)-1-
metui- 1 H-6enso[d]Jumunazon-5-kapbokcunara (200 mr, 0,57 MMOJB) B CMECH PacTBOPHUTENS
TT'® (5 mu), meranomna (5 mut) u Bozbl (S5 Mit) 1oOaBISIOT MOHOTUAPAT rHApokcuaa Jutus (119

mr, 2,83 mmonb). PeakunonHyro cmech HarpeBatoT npu 60°C B TeueHue 16 u mpu

nepeMeInuBaHuU. PeakmoHHy0 cMech oxaakaarT 10 KT 1 KOHLEHTPUPYIOT NPH MOHMKEHHOM
nasnennn. Ocratok pacteopsitoT Boge (15 mu), noakucsror 1 N HCI ¢ monyuennem TBepaoro
BEIIECTBA, KOTOPOE PHIIbTPYIOT M CYIIAT IMOJ BAKYYMOM C MOJIy4€HHEM YKa3aHHOTO B 3ar0JIOBKE
coennuenust (150 mr, 81%); "H SIMP (400 MI', IMCO-de): & 12,2 (e, 2H), 8,04 (c, 1H), 7,75
(m, J=8,0 T'u, 1H), 7,32-7,26 (M, 2H), 7,13 (n, J=8,4 'y, 1H), 6,88 (1, J=8,0 I'u, 1H), 3,62 (c,
3H); XKX-MC: m/z 326,05 (M+1)*.

pumep 74. Cunres 1-2-(auMeTHIAMMHO )3THI)-2-((6-
(rpudropmeroxcu)denso[dlokcaszon-2-uia)amuno)-1H-6en3o[dJumuaaszon-S-kapoonosoii

KHCJI0TbI

NMe, NMe; NMe2

cl NH g NH ¢ N
a — —|
/@ /C[ /C[ E'OT(©:N/ Nz
Et0,C NO, Et0,C NO, E10,C NH; d

NMEZ

NMe-> S
N
d N
/©: VA . /@I\%_N')-'—-o
Et0,C N o HOL N
OCF, OCF;

Ycnosusi: a) N N'-numermmoran-1,2- quamun, JTUIIDA, IM®, 60°C, 16 u; b) 10% Pd/C,
MeOH, H,, KT, 16 4; c¢) Lwanoren Opomun, TI'®d, H,O, 60°C, 16 u; d) NaH, 2-
(Metuncynbdonmn)-6- (tpudropmerokcu)oenzo[d]okcazon, 1,4-Juokcan, KT, 16 u; e)
LiOH -H,O, TT'®, EtOH, H,0, 60°C, 16 4

Crapusi-a: Cunres 3tua 4-((2-(IUMeTHIAMHHO)3THJI)aAMHHO)-3-HUTPOOEeH30aTa

K pactBopy stun 4-xnop-3-autpodenszoara (5,0 r, 21,8 mmonn) B IM®PA (40 M) npu
KT nmobasnsror AUIIDA (9,5 mu, 54,4 MMonb) u N' N'-numerunsran-1,2-nuamun (2,871, 32,7
MMOJIb) U PEAKIIMOHHYIO CMeCh nepeMemnBaroT npu 60°C B TeueHne 16 4. PeakIMOHHYIO CMeCh
oxnaxnaroT 1o KT, paszdasnstor xonmogHor Bomon (250 mi) m mepememnBaroT B TedeHue 10
MUH. BpImaBmee B 0Cagok TBEpPHOE BELIECTBO (PHIBTPYIOT W CyIIAT IOJ BAaKyyMOM C
MOJIyYEHUEM YKa3aHHOTO B 3arojioBke coeauHeHus (4,8 r, 92%); 'H samMP (400 MI'u, IMCO-
de): & 8,65 (T, J=4,4 I', 1H), 8,62 (n, J=2,0 T'u, 1H), 7,79 (nn, J=2,0 'y, J=8,8 'y, 1H), 7,13
(m, J=9,2 I'n, 1H), 4,32-4,26 (M, 2H), 3,47-3,43 (M, 2H), 2,57-2,52 (m, 2H), 2,22 (c, 6H), 1,33-



87

1,28 (m, 3H); KX-MC: m/z 282,2 (M+1)".

Craaus-b: Cunre3 3Ttua 3-amuHo-4-((2-(AMMeTHIAMHHO)3THI )aMHHO)0eH30aTa

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IMPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYKO ~ TMPUMEHSIIOT Ayl coeAuHeHuss le ¢ mpumeHeHueM — >tun  4-((2-
(TMMETUIAMHMHO)3THIT)aMUHO)-3-HUTPOOEH30aTa B KAa4decTBE HCXOAHOIO Marepuana M
nepeMeInnBaioT B Teuernue 16 4. (Boixom: 67%); 'H SMP (400 MI'n, JIMCO-dg): & 7,23 (ux,
J=2,0Tn, J=8,0 'y, 1H), 7,18 (n, J=2,0 I'u, 1H), 6,45 (n, J=8,4 I', 1H), 5,09 (wuc, 1H), 4,68 (c,
2H), 4,18 (xB, J=6,8 'y, 2H), 3,19-3,15 (M, 2H), 2,49-2,46 (m, 2H), 2,18 (¢, 6H), 1,26 (1, J=6,8
I'n, 3H); XKX-MC: m/z 252,2 (M+1)".

Crapus-c: Cunres 3THI 2-amuHo-1-(2-(aumeTnaamuHo)ITHI)-1H-
oenzo|[d]lumuaason-5-kap6okcuiara

VYKa3aHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYKO TpUMEHsIOT st coequHeHuss 1f ¢ npumenenmem stun  3-amuHO-4-((2-
(IMMETHIIAMHUHO )3 THIT)aMUHO )0€H30aTa B Ka4eCTBE MCXOIHOrO MaTepuana u HarpesaroT 60°C B
teuenue 16 4. (Boixon: 26%); XKX-MC: m/z 277,2 (M+1)".

Cragus-d: Cunres 3THI 1-(2-(aumeTHIAMHHO)3THI)-2-((6-
(TpudTopmerokcu)denso[d]okcazon-2-un)amuno)-1H-6enso[d]Jumuaason-5-kapdokcunara

VYKa3aHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYKO TNPUMEHSAIOT Mg CcOoeauHeHus 1g ¢ m[puMeHeHueM STl 2-aMuHOo-1-(2-
(mumerunamuno)>Tun)- 1 H-Genso[dJumupazon-5-kapOokcunara  u  2-(MeTUICYIb(pOHII)-6-
(tpudropmerokcu)oenso[d]okcazona B KauecTBe HCXONHBIX MaTepuanoB (Beixom: 26%); 'H
SMP (400 MI'u, JIMCO-dg): 6 12,4 (e, 1H), 8,25 (g, J=1,2 'y, 1H), 7,87 (nn, J=1,2 'y, J=8.,4
I'n, 1H), 7,59-7,57 (m, 2H), 7,51 (n, J=8,4 'y, 1H), 7,22 (1, J=8,8 I'u, 1H), 4,36-4,26 (M, 4H),
2,68 (xB, J=6,8 T'ny, 2H), 2,22 (c, 6H), 1,35 (T, J=6,8 ', 3H); dKX-MC: m/z 478,1 (M+1)".

Cranus-e: Cunres 1-(2-(aumeTHIAMHHO)ITHI)-2-((6-
(Tpudropmerorcu)oenso|dlokcaszon-2-uia)amuno)-1H-6en3o[d]umuaazon-5-kapoonosoii
KHCJIOTHI

VYka3aHHOE B 3arojIOBKE COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO NMpUMEHSIOT Uit coenuneHus: 1h ¢ npumenennem >t 1-(2-(QUMeTHIAMUHO )3 THIT)-2-
((6-(Tpudropmerokcu)oensod|okcazon-2-nn)amuno)- 1 H-6en3o[ d [umunazon-5-kapOokcunara B
KauecTBe HCXOAHOro Martepuana (Beixom: 18%); 'H SAMP (400 MI'n, JIMCO-ds): & 12,8 (uc,
1H), 12,3 (e, 1H), 8,20 (x, J=1,6 T'u, 1H), 7,86 (ax, J=1,6 I'n, J=8,4 I'y, 1H), 7,59-7,51 (m,
3H), 7,21 (n, J=8,4 I'y, 1H), 4,27 (1, J=6,4 I'u, 2H), 2,79-2,66 (M, 2H), 2,21 (c, 6H); XKX-MC:
m/z 450,1 (M+1)*.

IIpumeper 75 u 76. Cunres 1-(2-metoxcudTI)-2-((5-(Tpudropmeroxcu)-1H-
oenzo[d]lumuaason-2-uia)amuno)-1H-6en3o[d|umnaazon-5-kap6oHoBOH KHCJIOTHI H CHHTE3
N,1-0uc(2-metoxcudTHI)-2-((S-(Tpudropmeroxcu)-1H-6en3o[djumugazon-2-nir)ammuno)-

1H-6en30[d]umuaazon-S-kapdoxkcamuga
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Ycnosus: a) 2-merokcudtan-1-amun, JIMCO, 60°C, 16 4; b) 10% Pd/C, MeOH, H,, KT,
16 4; ¢) Huanoren Opomun, TI'®, H,O, 60°C, 16 u4; d) 1, T-ruokapbonminuumunazon, AITH,
60°C, 16 u4; e) 4-(tpudropmerokcu)denson-1,2-muamun, EDC-HCI, [IM®, 100°C, 16 u4; f)
LiOH-H,0, TI'®, MeOH, H,0, 60°C, 16 4; g) 2-merokcudtinamuH, JJODA, JIUTIDA, [IMO,
0°C -KT, 16 4

Crapusi-a: Cunres 31U 4-((2-MeTOKCHITHI)aMHHO)-3-HUTPoOeH30aTa

K pactBopy 3tun 4-xmnop-3-aurpodensoara (10 r, 43,7 mmons) B JIMCO (100 mi) mpu
KT nobapnsitor 2-merokcusTan-l-amuna (7,5 mia r, 87,3 MMOjb), U PEAKLHOHHYI CMeECh
nepemernuBaroT npu 60°C B Teuenue 16 4. Peakumonnyro cmech oxnakaarot 10 KT, pasdasisiroT
xonogHON Bomon (250 mi) M mepememuBalOT B TeueHWe | 4. BrimaBiiee B ocamok TBepaoe
BEIIECTBO (UIBTPYIOT W CYIIAT IO BAaKyyMOM C IOJyY€HHEM YKa3aHHOIO B 3arojlOBKe
coemuuerns (12 T, 100%); 'H SIMP (400 MI'u, IMCO-de): & 8,61 (1, J=2.4 I'u, 1H), 8,54 (c,
1H), 7,97 (an, J=1,6 I'ny, J=8,8 T'u, 1H), 7,18 (m, J=9,2 I'u, 1H), 4,29 (xB, J=6,8 I'y, 2H), 3,60
(e, 4H), 3,31 (c, 3H), 1,31 (1, J=6,8 I', 3H); XKX-MC: m/z 269,1 (M+1)*.

Crapus-b: Cunre3 3tui 3-amuHo-4-((2-MeTOKCHITIII)AMHHO)0€eH30aTa

VYKka3zaHHOE B 3arojIOBKE€ COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYIO MPUMEHSIOT il coefnHeHus1 le ¢ mpuMeneHneM 3T 4-((2-MeTOKCHITHII)aMHHO)-3-
HUTPOOEH30aTa B Ka4eCTBe UCXOAHOro mMarepuana (Breixon: 75%), 'H stMP (400 MI'y, AMCO-
de): 6 7,22-7,17 (m, 2H), 6,46 (n, J=8,4 ', 1H), 5,20 (T, J=7,6 T'u, 1H), 4,74 (wc, 2H), 4,18 (x5,
J=7,2Tn, 2H), 3,53 (1, J=5,6 'y, 2H), 3,30-3,26 (M, SH), 1,26 (T, J=7,6 'y, 3H); XKX-MC: m/z
239,1 (M+1)".

Cragusi-c: Cunre3 3tma 2-amuHo-1-(2-meroxcusTun)-1H-0en3o[d|umuaazon-5-
Kap0okcuiaTa

VYKa3aHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYKO TPUMEHSIOT [Isi  coenuHeHus 1f ¢ mnpumenenwem 5tun  3-amuHO-4-((2-
METOKCHITUJI)aMHUHO)O€H30aTa B KayecTBE HCXOAHOrO MaTepuaia U HarpeBaroT mpu 60°C B
Teuenue 16 4. (Boxon: 73%); XKX-MC: m/z 264,1 (M+1)".

Cragus-d: Cunre3 3tun 2-(1H-ummpason-1-kap6ormoamuno)-1-(2-mMeToKcHITHII)-
1H-6en30[d]umunason-S-kapéoxcuiaara

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHHE CUHTE3UPYIOT C MPUMEHEHUEM TOH e METOAMKH,
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KOTOPYIO NMPHUMEHSIIOT JJIs1 COeAnHeHus 12a ¢ mpUMEeHEHNEeM 3THIT 2-aMHHO- 1 -(2-MeTOKCHUITHI)-
1H-6en30[d Jumunazon-5-kapbokcunara u 1,1'-TnokapOoHMIINUMIIA30]1a B KAYECTBE UCXOIHBIX
marepuanos (Boixox: 60%); 'H AMP (400 MI'n, IMCO-de): & 13,5 (mc, 1H), 8,66 (c, 1H), 8,42
(c, 1H), 8,01-7,97 (m, 2H), 7,78 (n, J=8,8 I'y, 1H), 7,01 (¢, 1H), 4,54 (1, J=4,8 I'y, 2H), 4,35
(xB, J=7,2T1, 2H), 3,74 (T, J=4,8 'y, 2H), 3,20 (c, 3H), 1,35 (1, J=7,2 I'y, 3H).

Cragusi-e:  CuHTE3  3THJI 1-(2-meToxcuaTHI)-2-((5-(TpHPTOpMeTOKCcH)-1H-
oenszo[d]Jumuaazon-2-nia)amuno)-1H-6en3o[d|umuaazon-5-kapookcuiara

VYka3zaHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYKO MNPUMEHSIFOT st coenuHeHust 12b ¢ npumenenuem stun  2-(1H-ummpason-1-
kapboTuoamuno)-1-(2-merokcustun)- 1 H-6en3o[ d Jumunazon-5-kapbokcunara u 4-
(Tpudropmerokcu)oenson-1,2-nuaMrHa B KauecTBe MCXOAHBIX MarepuanoB (Bexoxm: 38%);
KX-MC: m/z 464,0 (M+1)".

Crapus-f: Cunres 1-(2-meToxcmdTHA)-2-((S-(TpHpTOpMeTOKCcH)-1H-
oenzo[d]lumuaason-2-uia)amuno)-1H-6en3o[d|umuaazon-5-kap6oHoBoOI KHCIOTHI

VYka3aHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOpYI0 TpuMeHs'oT ansi coenuHeHus lh ¢ npumenennem stun 1-(2-meroxcusTiin)-2-((5-
(rpudropmerokcn)- 1H-6en3o[d|umunazon-2-nn)amuno)- 1 H-6enso[d |Jumunazon-5-
kapOOKcHiiaTa B KauecTBe HCXOAHOro Martepuajia u TI'®D, mMeTaHojga W BOABI B Ka4eCTBE
pacreopurereit. (Boixom: 65%); 'H SIMP (400 MI', IMCO-dq): & 12,3 (uc, 3H), 8,08 (x, J=1,2
I'n, 1H), 7,74 (nn, J=1,6 T'y, J=8,4 I'y, 1H), 7,41 (n, J=8,4 I'u, 1H), 7,36-7,31 (m, 2H), 7,02 (x,
J=8,0 T, 1H), 4,32 (T, J=5,2 I'y, 2H), 3,71 (T, J=6,0 I', 2H), 3,25 (¢, 3H); KX-MC: m/z 436,0
(M+1)".

Cragus-g: Cunres N,1-6uc(2-meroxkcudTna)-2-((5-(tpudropmeroxcu)-1H-
oenso[d]umuaazoun-2-nin)amuno)-1H-0en3o[d|umuaazon-S-kapookcamuaa

VYka3zaHHOE B 3arojIOBKE COEMHEHHE CUHTE3UPYIOT C MPUMEHEHUEM TOH k€ METOIUKH,
KOTOPYIO TMPUMEHSIOT 1Js1 coenuHeHuss 1i ¢  npumeHenuem 1-(2-merokcustmn)-2-((5-
(Tpudropmerokcu)-1H-06en3o[d |Jumunazon-2-un)amuno)- 1 H-6enso[d ] umunazosn-5-kapOoHOBO
KHCJIOTBI M 2-METOKCHITHIAMHHA B Ka4eCTBE MCXOMHBIX Marepuanos (Beixom: 2%); 'H SIMP
(400 MI', IMCO-de): & 12,23 (e, 1H), 8,26-8,23 (m, 1H), 7,58-7,53 (m, 1H), 7,43-7,38 (M,
1H), 7,30-6,37 (M, SH), 4,50-4,48 (m, 2H), 3,86-3,80 (M, 2H), 3,32 (c, 3H), 3,27-3,25 (m, 4H),
3,16 (c, 3H); KX-MC: m/z 493,1 (M+1)".

[pumepsi 77 H 78. Cunres 1-(2-meTokcHITHI)-2-((6-
(Tpudropmeroxcu)denso[dlokcaszon-2-uin)amuno)-1H-6en3o[dJumnaazon-S-kapoonosoii
kucjaoTel U cuHTe3 N,1-0mc(2-mMeTokcmITHI)-2-((6-(TpHdpTOpMeTOKCH)OeH30[d]oKCca30.1-2-

un)amuHo)-1H-6en3o[d]Jumuaazon-S-kapookcammaa
OMe OMe

. N H Y
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Ycnosus: a) NaH, 2-xnop-6-(tpudropmerokcu)denso[d]okcazomn, 1,4-Auokcan, 0°C -
90°C, 16 u4; b) 2-meTokcmaTrnamus, JJODPA, IUIIDA, IIM®D, 0°C - KT, 16 4

Crapgusi-a: Cunre3 1-(2-meTtoxcudTHN)-2-((6-(TpHPTOpMeTOKCH)OEeH30[d]0KCA301-2-
un)amuno)-1H-0en3o[dJumuaazon-S-kap0oHOBOI KHCJIOTHI

K pactBopy atun 2-amuHo-1-(2-meroxcusTiin)- 1H-0en3o[dumunazon-5-kapOokcunara
(200 wr, 0,76 mmonb) B 1,4-muokcane (10 mu) mpu 0°C poGamnsror ruapun Hatpusi (60%
aucnepcus: B MuHepaibHOM Macie) (107 mr, 2,66 MMOJTb) U TIepeMEIIUBaroT B TeueHne 10 MuH.
2-Xnop-6-(rpudropmerokcu)oenso[d]okcazon (270 wmr, 1,14 wmmonb) 00aBISIOT K
peakMOHHON cMecu U mnepemewnBaioT npu 90°C B TeueHue 16 4. PeaklMOHHYIO CMecCh
oxynaxnaroT 10 KT. PacTtBopurenb BhIMapUBAIOT, M OCTATOK Pa30aBISIFOT XOJIOAHOW BomoH (20
mit), monkucysitor 1IN HCl. PeakumoHHYHO CMeCh DKCTpPArupyroT dTujaneratoM (2x50 m).
OObenuHEeHHBI OPraHUYEeCKUI CJIOW TPOMBIBAIOT BOAOW (30 MJI), HACHIIIEHHBIM PacTBOPOM
comu (30 mun), cymar Hajg Oe3BOAHBIM CYJIb(PATOM HATPUS U KOHLEHTPUPYIOT MO BAKYYMOM.
Ocrarok oummarotr xpomarorpagueri combiflash ¢ nmpumenennem 2% wmeranona B JIXM B
Ka4eCTBe JIFOCHTA C MOJYYEeHUEM YKa3aHHOTO B 3arosioBke coenuHenus (70 mr, 21%); 'H sMP
(400 MI'y, IMCO-de): 6 12,8 (e, 1H), 12,3 (we, 1H), 8,20 (x, J=1,6 'y, 1H), 7,86 (ax, J=1,2
I'm, J=8,0 I'u, 1H), 7,58-7,52 (m, 3H), 7,22 (n, J=7,2 'y, 1H), 4,36 (1, J=4,8 ', 2H), 3,74 (T,
J=5,6 T'u, 2H), 3,24 (c, 3H); KX-MC: m/z 437,05 (M+1)".

Crapus-b: Cunre3 N,1-0uc(2-meToxcHITHIT)-2-((6-
(TpudTopmeroxkcu)denso|dlokcaszon-2-uia)amuno)-1H-0en3o[d|umuaaszon-S-kapdoxkcamuga

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C IMPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO TpPHUMEHSIT i coeauHeHus 1i ¢ npumeHeHueMm 1-(2-metokcusTiin)-2-((6-
(Tpudropmerokcu)oensol d|okcaszon-2-un)amuno)- | H-6enso[d Jumunazon-5-kapOoHOBOMH
KHCJIOTBI U 2-METOKCH3THIIAaMHHA B KauecTBe UCXOAHbIX MaTepuanioB (Bexom: 2%); 'H sMP
(400 MI'u, IMCO-dg): 6 12,30 (tuc, 1H), 8,45 (e, 1H), 8,08 (¢, 1H), 7,75 (n, J=8,4 'y, 1H),
7,56 (¢, 1H), 7,53-7,50 (m, 2H), 7,21 (n, J=8,4 I'u, 1H), 4,35 (1, J=4,8 'y, 2H), 3,73 (T, J=5,2
I'u, 2H), 3.48-3,43 (m, 4H), 3,28 (c, 3H), 3,24 (¢, 3H); dKX-MC: m/z 494,15 (M+1)*.

IIpumep 79 H 80. Cunres 1-(terparuapo-2H-nupan-4-umi)-2-((6-
(rpudropmertorxcu)denso|dlokcaszon-2-uin)amuno)-1H-6en3o[d|umuaazon-5-kapoonosoii
KHCJIOTBI " CHHTE3 N-(2-meToxcumdT)-1-(TeTparuapo-2H-nupan-4-unm)-2-((6-
(Tpudropmerorkcu)denso|dlokcaszon-2-uia)amuno)-1H-6en3o[d|umuaazon-S-kapdokcamuga
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Ycnosus: a) Imanoren Opomup, TI'®, H,O, 60°C, 16 4, b) NaH, 2-xmop-6-
(Tpudropmerokcu)denso[d]okcazomn, 1,4-Juokcan, KT, 16 u; ¢) LiOH-H,O, TT'®, EtOH, H,0,
60°C, 16 u4; d) 2-meTokcmdaTunamus, JJOPA, TUIIDA, IMD, 0°C - KT, 16 1

Crapusi-a: Cunre3 3TUI 2-amuHo-1-(Terparuapo-2H-nupaun-4-nia)-1H-
oenzo[d]lumuaason-S-kapooxcuiara

VYKka3zaHHOE B 3arojIOBKE€ COEUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
KOTOPYIO MPHUMEHSIOT i coenuHeHus: 1f ¢ mpumenenunem stun 3-amuHo-4-((Terparungpo-2H-
nupaH-4-1i1)aMuHO)OeH30aTa B KaueCTBe MCXOAHOro Marepuana u HarpesatoT 1o 60°C. (Bexon:
92%); 'H SIMP (400 MI'n, IMCO-dg): & 7,71 (¢, 1H), 7,55 (un, J=1,6 I'y, J=8,4 T'y, 1H), 7,41
(n, J=8,0 I'u, 1H), 6,65 (uc, 2H), 4,50-4,48 (m, 1H), 4,28 (xB, J=7,2 ', 2H), 4,05-4,01 (m, 2H),
3,47 (1, J=11,2 T'u, 2H), 2,36-2,32 (M, 2H), 1,72 (n, J=10,4 I'u, 2H), 1,31 (1, J=6,8 T'u, 3H);
KX-MC: m/z 290,1 (M+1)".

Cragusi-b: Cunre3 3tuan 1-(terparuapo-2H-nupan-4-ui)-2-((6-(Tpudropmerorcu)-
oenzo[d]okca3on-2-un)amuno)-1H-0en3o[dJumuaason-S-kapéokcuiara

K pactBopy sTun 2-amuHO-1-(Terparuapo-2H-nupan-4-un)-1H-6en30[d|umunazon-5-
kapOokcunara (100 mr, 0,35 mmonb) B 1,4-guokcane (2 mur) nmpu KT noGasmnstrotT ruppun HaTpust
(60% mucniepcust B MuHepaigbHOM Macne) (34 mr, 0,86 MMoub) U epeMeInnBaroT B TeueHune 10
MUH. 2-xJ0p-6-(TpudTopmerokcu)oenzo[d]okcazon (99 1, 0,41 wMmonb) HOOABISAIOT K
peakuuoHHOM cmecu u nepememmBaroT npu KT B Teuenne 16 4. PeakuuoHHyr0 cmechb
KOHLIEHTPUPYIOT U pa3daBisaoT xonogHoi Boaoi (30 mu) u nepememmbaroT npu KT B Teuenue
5-10 MMH. MONy4YeHHOE TBEPAOE BEINECTBO (PHIBTPYIOT, CYLIAT MO BAKyyMOM U OYHILNAIOT
xpomarorpadueii combiflash ¢ npumenennem 100% JIXM B kauecTBe 3JIIOEHTA C MOJYYEHUEM
yKa3aHHOTO B 3arojioBke coenuHeHus (60 mr, 35%); 'H saMP (400 MI'y, IMCO-dg): 6 12,40
(e, 1H), 8,29 (», J=1,6 I'y, 1H), 7,86 (mm, J=1,2 I'y, J=8,0 I'y, 1H), 7,74 (x, J=8,4 I'y, 1H),
7,58 (o, J=1,6 T'u, 1H), 7,52 (n, J=8,4 'y, 1H), 7,21 (nn, J=1,6 T'y, J=8,8 I'u, 1H), 4,97-4,93 (m,
1H), 4,33 (xB, J=7,6 I'u, 2H), 4,07-4,03 (m, 2H), 3,56 (1, J=9,2 'y, 2H), 2,63-2,55 (m, 2H), 1,79
(m,J=9,2 T, 2H), 1,35 (1, J=6,8 T'wg, 3H); dKX-MC: m/z 491,1 (M+1)*.

Cranus-e: Cunres 1-(rerparuapo-2H-nupan-4-umn)-2-((6-
(rpudropmertorxcu)denso|dlokcaszon-2-uin)amuno)-1H-6en3o[d|umuaazon-5-kapoonosoii
KHCJIOTBI

VYka3zaHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH JK€ METOAMKH,
KOTOPYIO MpHUMEHsIOT st coenuHenns lh ¢ npumenenuem stun 1-(terparunpo-2H-nupan-4-
w)-2-((6-(Tpudropmerokcn)denzol d]okcazon-2-mn)amuno)- 1 H-6en3o[ d Jumunazon-5-
kapOokcHaTa B KauecTBe ucxomgHoro marepuana (Bexom: 71%); 'H sMmP (400 MI'u, AMCO-
de): 6 12,8 (e, 1H), 12,50 (e, 1H), 8,24 (n, J=1,6 I'y, 1H), 7,86 (an, J=1,2 'y, J=8,8 I'y, 1H),
7,71 (n, J=8,0 I'u, 1H), 7,58 (n, J=1,2 ', 1H), 7,53 (n, J=8,8 ', 1H), 7,22 (1, J=10,4 'y, 1H),
5,01-4,92 (m, 1H), 4,05 (mn, J=4,0 I'y, J=11,2 I'u, 2H), 3,58-3,53 (M, 2H), 2,67-2,57 (M, 2H),
1,78 (m, J=10,0 ', 2H); KX-MC: m/z 463,1 (M+1)".

Cragus-f: Cunres N-(2-metoxcmdTN)-1-(TeTparuapo-2H-nupan-4-um)-2-((6-

(Tpudropmeroxcu)doenso|dlokcaszon-2-uia)amuno)-1H-6en3o[d]umuaaszon-S-kapdoxkcamuga
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VYka3aHHOE B 3aroJIOBKE€ COEIMHEHHUE CUHTE3UPYIOT C MPUMEHEHUEM TOMH K€ METOIUKH,
KOTOPYIO TPUMEHSIOT st coenuHeHust li ¢ nmpumenenunem 1-(terparunpo-2H-nupan-4-nm)-2-
((6-(Tpudropmerokcu)oenso|d]okcaszon-2-wmi)amuHo)- 1 H-6en3o[ d Jumunazon-S-kapOOHOBOIA
KHUCJIOTBI U 2-METOKCHU3TUJIAMUHA B Ka4eCTBE MCXOAHBIX MaTepuanos (Beixon: 76%); 'H AMP
(400 MI'u, AMCO-de): 6 12,3 (wuc, 1H), 8,48 (1, J=5,2 I'y, 1H), 8,13 (», J=1,2 I'y, 1H), 7,76
(nm, J=1,6 T'y, J=8,8 ', 1H), 7,68 (1, J=8,0 I'u, 1H), 7,57 (¢, 1H), 7,52 (n, J=8,4 'y, 1H), 7,21
(m, J=8,8 I'y, 1H), 4,98-4,92 (m, 1H), 4,07-4,04 (m, 2H), 3,56 (1, J=1,2 'y, 2H), 3,49-3,44 (m,
4H), 3,28 (c, 3H), 2,67-2,58 (m, 2H), 1,78 (1, J=9,6 I'y, 2H); XKX-MC: m/z 520,2 (M+1)".

Ipumep 81. Cunre3 N-(2-meroxcwITHI)-1-(TeTparuapo-2H-nupan-4-mi)-2-((5-
(tpudropmeroxcu)-1H-6en3o[d|umuaason-2-uia)amuno)-1H-6enso|d|umuaazon-5-

KapOokcamuaa
o 0
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Ycnosusa:  a) 1,1'-tmokapbonmnmuumupazon, ALIH, 60°C, 16 4, b) 4-
(Tpudropmeroxcu)oenson-1,2-nuamun, EDC-HCI, IM®, 100°C, 16 4; ¢) LiOH-H,0, TT'®,
EtOH, H,0, 60°C, 16 u4; d) 2-metokcudtunamus, JJPDPA, JIUTIDA, IM®D, 0°C - KT, 16 4

Crapus-a: Cunres >tua 2-(1H-umupgaszon-1-kap6ormnoamuno)-1-(terparugpo-2H-
nupan-4-un)-1H-6en3o|d]Jumunazon-5-kapookcunara

VYka3zaHHOE B 3arojIOBKE€ COCUHEHHE CHHTE3HPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYIO TPUMEHSIOT Ui coearHeHus: 12a ¢ mpuMeHeHueM 3Tui 2-amuHo- 1-(Terparunpo-2H-
nupan-4-un)-1H-6en3o[dJumunazon-5-kapbokcunara u  1,1'-TuokapOOHUIOUUMHIIA30a B
KauecTBe MCXOMHBIX MaTepuanos (Bexon: 72%); 'H SAMP (400 MI't, IMCO-dg): & 13,50 (uuc,
1H), 8,64 (¢, 1H), 8,43 (c, 1H), 7,98 (n, J=4,4 'y, 1H), 7,96-7,94 (m, 1H), 7,09 (c, 1H), 6,72
(mc, 1H), 5,05-5,00 (m, 1H), 4,36-4,26 (m, 2H), 4,06-4,02 (M, 2H), 3,60 (1, J=11,6 T'u, 2H),
2,54-2,50 (m, 2H), 1,86 (m, J=9,6 ', 2H), 1,37-1,33 (M, 3H).

Crapgusi-b: Cunre3 3tua 1-(terparuapo-2H-nupan-4-un)-2-((5-(tpudropmeroxcu)-
1H-6en30[d]umuaazon-2-ua)amuno)-1H-6en3o[d|umugazon-5-kapdokcunara

VYka3zaHHOE B 3arojIOBKE COCJUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIKO TMPUMEHSIFOT st coenuHeHust 12b ¢ npumenenuem stun  2-(1H-umumpason-1-
kapboTuoamuno)- 1-(rerparunpo-2H-nupan-4-un)-1H-6en3o[d|Jumunazon-5-kapbokcunara u 4-
(tpudropmerokcu)oen3on-1,2-1uaMHHa B KauecTBe HCXONHBIX Marepuanos (Buixom: 46%); 'H
AMP (400 MI'u, AMCO-de): 6 12,3 (wc, 1H), 8,12 (n, J=6,4 T'u, 1H), 7,95 (¢, 1H), 7,74 (nn,
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J=2,0Tn, J=8,4 I'u, 1H), 7,57 (n, J=8,4 I'u, 1H), 7,37-7,32 (M, 2H), 7,06 (ax, J=1,6 'y, J=8.,4
I'n, 1H), 4,97-4,90 (m, 1H), 4,32 (x8B, J=6,8 I'y, 2H), 4,08-4,05 (M, 2H), 3,51 (T, J=11,6 'y, 2H),
2,67-2,55 (m, 2H), 1,75 (m, J=9,6 'y, 2H), 1,07 (T, J=8,4 T'y, 3H); XKX-MC: m/z 490,0 (M+1)".

Cragusi-c: Cunres 1-(terparuapo-2H-nupan-4-un)-2-((S-(rpudpropmeroxcn)-1H-
oenzo[d]lumuaason-2-uia)amuno)-1H-6en3o[d|umuaazo/-5-kapooHOBOH KHCIOTHI

VYKka3zaHHOE B 3arojIOBKE€ COEUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
KOTOpYIO mpuMeHsitoT aisi coenuHenus lh ¢ npumenenuem stun 1-(terparunpo-2H-nupan-4-
wn)-2-((5-(rpudropmerokcn)- 1H-6en3o[d [umunazon-2-un)amuno)- | H-6en3o[ d Jumunazon-5-
kapOoKkcHiaTa B KauecTBe UcXomaHoro marepuana (Boxom: 55%); 'H smMP (400 MI'u, AMCO-
de): 6 12,7 (wuc, 3H), 8,04 (¢, 1H), 7,80 (n, J=8,4 I'y, 1H), 7,65 (n, J=8,8 I'u, 1H), 7,42-7,35 (M,
2H), 7,12 (n, J=8,0 I'u, 1H), 4,93 (wuc, 1H), 4,08-4,05 (M, 2H), 3,54-3,48 (m, 2H), 2,61-2,58 (M,
2H), 1,77 (n, J=10,0 T'u, 2H); XKX-MC: m/z 462,15 (M+1)".

Cragus-d:  Cunres  N-(2-metoxkcwaTmi)-1-(trerparuapo-2H-nupan-4-ui)-2-((5-
(tpudropmeroxcu)-1H-6enso[dlumunason-2-uia)amuno)-1H-6enso|d|umuaazon-5-
KapOokcamuaa

VYka3aHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO TPUMEHSIOT st coenuneHust 1li ¢ nmpumenenunem |-(terparunpo-2H-nmpan-4-nm)-2-
((5-(rpudropmeroxcn)- 1 H-6en3o[ d]umunazon-2-un)amuno)- 1 H-6enso[ d jumunazon-5-
KapOOHOBOM KHCJIOTBI U 2-METOKCHITHUJIAMHUHA B KadeCcTBE HCXONHBIX MarepuanoB (Bwixon:
42%); "H AMP (400 MI'y, JIMCO-de): & 12,2 (mc, 2H), 8,37 (t, J=5,6 T'u, 1H), 8,02 (1, J=1,6
I'n, 1H), 7,64 (nn, J=1,2 'y, J=8,0 I'y, 1H), 7,52 (n, J=8,8 I'u, 1H), 7,53-7,30 (m, 2H), 7,03 (x,
J=8,0 I'y, 1H), 4,98-4,89 (m, 1H), 4,08-4,05 (M, 2H), 3,51-3,43 (m, 6H), 3,28 (c, 3H), 2,67-2,58
(m, 2H), 1,75-1,73 (m, 2H); XKX-MC: m/z 519,1 (M+1)".

Ipumepsr 82 u 83. Cunre3 2-((5-xjop-1H-0en3o[d]umuaazon-2-un)amuno)-1-
metnia-1H-6enso[dlumunazon-5-kapoonosoii  kuciaorel u  cuHre3  2-((5-xaop-1H-
oenzo[d]umuaason-2-ui)amuno)-N-(2-merokcudTu)-1-meTuii-1H-6enso|dJumunazon-5-

Kapbokcamuaa
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Ycnosust: a) 4-xnopbenson-1,2-nuamun, EDC-HCI, IM®, 100°C, 16 4; b) LiOH -H,0,
TT'®, EtOH, H,0, 60°C, 16 4; ¢) 2-merokcudTinamut, JJODA, [IUTIDA, IM®, 0°C - KT, 16 4

Cragusi-a: Cunrte3 3tua 2-((5-xaop-1H-6en3o[d|umuaazon-2-uia)amuno)-1-meTu-
1H-6en30[d]umunason-S-kapéokcuiaara

Yka3aHHOE B 3aroJIOBKE COSIMHEHUE CHHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
KOTOPYIKO TNPUMEHSIFOT st coenuHeHuss 12b ¢ npumenenuem stun  2-(1H-umumpason-1-
kapOotnoamuno)-1-mermn- 1 H-6en3o[ d Jummunason-5-kapbokcunara " 4-xnopbenzon-1,2-
JUaMHHA B Ka4eCTBE UCXOMHBIX MaTepuaios (Bexon: 24%), 'H amp (400 MI'u, IMCO-de): 6
12,2 (wc, 2H), 8,10 (¢, 1H), 7,76 (», J=8,4 I'u, 1H), 7,40-7,29 (M, 3H), 7,09 (nm, J=1,2 I'y,
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J=8,4 I'u, 1H), 4,31 (xB, J=6,8 'y, 2H), 3,64 (c, 3H), 1,35 (1, J=6,8 I'y, 3H); KX-MC: m/z
370,05 M+1)*.

Cragusi-b: Cunres 2-((5-xsop-1H-0en3o[d|umuaason-2-un)amuno)-1-merun-1H-
O0en3o[d]umMuaaszo/1-5-kapOooHOBOH KUCIOTHI

VYka3aHHOE B 3aroJIOBKE COEIMHEHUE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
KOTOpPYI0 mpuMeHsitoT 1t coeauHenuss lh ¢ npumenenuwem stun  2-((5-xmop-1H-
6enso[d]umunaszon-2-mn)amMuHo)- 1 -metun- 1 H-6en3o[d Jumunazon-5-kapOokcunata B KauecTBe
ucxonnoro Marepuana (Bexon: 84%); 'H saMP (400 MI'u, IMCO-dg): 6 12,3 (e, 3H), 8,07 (c,
1H), 7,76 (n, J=8,0 I'u, 1H), 7,37-7,29 (m, 3H), 7,07 (a, J=7,6 T'u, 1H), 3,63 (c, 3H); KXX-MC:
m/z 342,0 M+1)*.

Crapus-c: Cunre3 2-((5-xmop-1H-6en3o|d|umuaazon-2-ua)amuno)-N-(2-
MeTokcHITHI)-1-MeTia-1H-0en3o[d|umunazon-5-kapookcammuaa

VYka3aHHOEe B 3aroJIOBKe COENMHEHUE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
KOTOPYIO MPUMEHSFOT AJisi coenuHenus 1i ¢ npumenennem 2-((5-xnop-1H-6en30[d|umunazon-2-
w1)aMuHO)- 1 -meTmit- 1 H-Gen3o[ d Jumunazon-5-kapOoHOBOW KHUCIIOTHI H 2-METOKCHATUJIAMHUHA B
KA4ecTBe HCXONHBIX Marepuanos (Bexom: 49%); 'H SIMP (400 MI'n, JIMCO-dg): & 12,2 (uc,
2H), 8,36 (c, 1H), 7,99 (¢, 1H), 7,66 (n, J=7,2 T'u, 1H), 7,35 (n, J=8,4 I'u, 1H), 7,30-7,28 (m,
2H), 7,06 (n, J=8,4 I'u, 1H), 3,62 (¢, 3H), 3,48-3,43 (M, 4H), 3,17 (c, 3H); XKX-MC: m/z 399,1
(M+1)*.

Hpumepsr 84 u 85. Cunre3 1-3Ttun-2-((6-(tpudropmeroxcu)denso|[d]okcazon-2-
un)amuno)-1H-0en3o[dJumuaazon-S-kapooHoBoii  kucaorbl u  cuHTre3 1-3THA-N-(2-
MeTOKCHITHJI)-2-((6-(TpudTopmerorcu)denso|d]okcazon-2-uia)amuno)-1H-

oenzo[d]umuaason-S-kapéoxcamuaa
Me Me.

H N, d N
Cl N._.Me N. Ve D—NH D—NH
O 2 O G e Lt e L
Et0,C NO,  EtOC NO, EtO,C NH, 5 4 N
OCF4

5]

M
[ .
4 f H #—NH
s HOY@N r}‘_o -_— Meo/\/N‘(@N N},—O
\ﬁ] o
OCFy @
OCFq

Ycnosus: a) Bogn. stunamus, JIM®, 60°C, 16 4; b) 10% Pd/C, MeOH, H,, KT, 16 4; ¢)
Inanoren Opomu, TT'® H,O 60°C, 16 9, d) NaH, 2-xJ10p-6-
(Tpudropmerokcu)oenso[d]okcazon, 1,4-uokcan, KT, 16 u; e) LIOH-H,O, TT'®, EtOH, H,0,
60°C, 16 u; f) 2-meTokcustunamus, [JODPA, IUIIDA, IMD, 0°C - KT, 16 4

Cragusi-a: Cunres 31ua 4-(3THIAMHUHO)-3-HUTpPOOeH30aTa

Me.
Q

2 2

K pactBopy atun 4-xmop-3-aurpodensoara (4,0 r, 17,5 mmons) B IM®PA (100 min) npu
KT noGammsaror stunamus (2,24 mn (70% BoxHbl pacTtBop), 34,9 MMOJb), U PEAKIMOHHYIO

cMech nepememnBaroT npu 60°C B TeueHue 16 4. Peakuunonnyro cmech oxnaxnaroT a0 KT,
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pa3baBisirOT xosonHONW Boxmod (200 mu) M mepeMernnMBalOT B TeueHue 15 mMuH. Beimasmee B
0CaJI0K TBEPOE BEIIECTBO (PMUIBTPYIOT U CYLIAT IOJ BAaKyyMOM C IOJYYEHHEM yKa3aHHOTO B
3arosioBke nponykra (3,0 r, 63%);, 'H samP (400 MI'u, IMCO-de): & 8,62 (m, J=2,0 T'u, 1H),
8,51 (1, J=5,2 'y, 1H), 7,97 (nn, J=2,0 I'u, J=9,2 I'n, 1H), 7,14 (n, J=9,2 I'u, 1H), 4,29 (ks,
J=6,8 I'y, 2H), 3,49-3,42 (m, 2H), 1,33 (1, J=5,2 'y, 3H), 1,23 (1, J=7,2 T'y, 3H); KX-MC: m/z
239,0 (M+1)".

Crapusi-b: Cunre3s 3Ttun 3-amuHo-4-(3THJIAMUHO)0eH30aTa

VYka3zaHHOE B 3arojIOBKE€ COCUHEHHE CHHTE3MPYIOT C IMPUMEHEHHUEM TOMW K€ METOIHKH,
KOTOPYIO TMPHUMEHSIOT JUisl CcoenuHeHuss le C  mpuMeHeHweM STul  4-(3TMIaMHHO)-3-
HUTpOOEH30aTa B Ka4eCcTBe UCXOAHOro MaTepuaia (Boxon: 79%) u HEOUHINEHHOE COEUHEHUE
NPUMEHSIFIOT Ha CIIenyoIel craann 0e3 Kakon-1100 OYHCTKHL.

Cragus-c: Cunre3 3Tua 2-amuHo-1-3tuia-1H-0en3o[dJumunazon-5S-kap6okcunara

VYKa3aHHOE B 3arojIOBKE COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYKO  TMPUMEHSAIOT s coenudeHnuss 1f ¢ mpumeHeHueM 3Tun  3-aMUHO-4-
(sTHnaMuHO)GeH30aTa B KadecTBe MCXOmHOro Marepuana (Bexon: 74%); 'H SIMP (400 MI'w,
JIMCO-dg): 6 7,70 (c, 1H), 7,58 (an, J=1,6 T'y, J=8,4 'y, 1H), 7,23 (n, J=8,4 I'u, 1H), 6,66 (1c,
2H), 4,27 (xB, J=7,2 T'u, 2H), 4,05 (xB, J=6,8 I'u, 2H), 1,31 (T, J=6,8 ', 3H), 1,20 (T, =76
Iy, 3H); XKX-MC: m/z 234,1 (M+1)*.

Cragus-d: Cunres »3tua  1-3tHia-2-((6-(tpudropmeroxkcu)denso[d]oxcazosn-2-
ui)amuHo)-1H-6ens3o[d]umuaason-S-kapdokcunara

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C IMPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYKO MPUMEHSIIOT Uil coenuHeHuss 1g ¢ mnpuMeHeHweM 3Tui  2-aMuHO-1-3Tui-1H-
Oenzo[d]umunazon-5-kapbokcunara u  2-xyop-6-(tpudpropmerokcu)oenso[d]okcazona B
Ka4ecTBe MCXOMHBIX MaTepuanos (Boxom: 54%); 'H SIMP (400 MI'w, JIMCO-dg): & 12,3 (i,
1H), 8,25 (n, J=1,6 I'u, 1H), 7,88 (nn, J=2,0 I'y, J=8,8 I'u, 1H), 7,60-7,57 (m, 2H), 7,51 (xz,
J=88 T, 1H), 7,22 (an, J=1,6 I'u, J=8,8 I'u, 1H), 4,33 (xB, J=7,2 ', 2H), 4,22 (xB, J=7,6 'Ly,
2H), 1,37-1,31 (M, 6H); XKX-MC: m/z 435,05 (M+1)".

Crapgusi-e: Cunre3 1-3tui-2-((6-(rpudgropmeroxcu)den3o|d]oxcazos-2-ui)ammuHo)-
1H-6en30[d]uMuaaszo1-5-kap00oHOBOH KHCJOTHI

VYka3zaHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOpPYl0 mpuMeHsitoT 11 coeguHeHuss 1h ¢ npumenenuem stun  1-3Trn-2-((6-
(TpudropmeTokcu)oensof d|okcazon-2-un)amuno)- 1 H-6en3o[d Jumunazon-5-kapbokcunara B
KauecTBe HCXOMHOro Matepuana (Buixom: 75%); 'H SAMP (400 MI'n, JIMCO-ds): & 12,8 (uc,
1H), 12,3 (wc, 1H), 8,21 (¢, 1H), 7,88 (n, J=8,0 I'u, 1H), 7,58-7,57 (m, 2H), 7,52 (n, J=8,4 I'y,
1H), 7,20 (n, J=9,6 'y, 1H), 4,22 (x8, J=7,6 'y, 2H), 1,33 (1, J=6,8 I'y, 3H); KX-MC: m/z
407,0 M+1)".

Cragusa-f: Cunres 1-3Tn-N-(2-meTokcHITHIT)-2-((6-
(Tpudropmeroxcu)denso|dlokcaszon-2-uia)amuno)-1H-6en3o[d|umuaaszon-S-kapdoxkcamuga

VYKa3aHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,

KOTOPYO  MHPUMEHSIOT sl coeguHeHus  1i ¢ npumenHenuem  1-3Tun-2-((6-
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(TpudropmeTokcu)densol d|okcazon-2-un)amuno)- | H-6enzo[ d jumunaszon-5-kapOoHOBOH
KHCJIOTBI U 2-METOKCHU3TUJIAMUHA B Ka4eCTBE MCXOAHBIX MaTepuanos (Bexon: 58%); 'H AMP
(400 MI'n, AMCO-de): 6 12,3 (tuc, 1H), 8,46 (c, 1H), 8,09 (c, 1H), 7,77 (1, J=8,4 I'u, 1H), 7,56-
7,50 (m, 3H), 7,21 (n, J=8,0 I'y, 1H), 4,22 (x8, J=7,6 'y, 2H), 3,48-3,44 (m, 4H), 3,28 (c, 3H),
1,32 (T, J=7,6 T, 3H); XKX-MC: m/z 464,1 (M+1)".

IIpumep 86. Cunre3 1-3Ta-N-(2-ruapoxcudTi)-2-((6-

(Tpudropmeroxcu)denso|d]okcazon-2-un)amuno)-1H-6enso[d]Jumuaason-5-kapdoxcamuaa
Me Me
]

NH /)—NH

HO ﬂ ' 0 == HO/\/N },—o

S ot G
OCF

Ycnosus: a) 2-amunosTan-1-o1, HBTU, IUIIDA, JIM®, 0°C - KT, 16 4

K mnepememmBaemomy pactBopy 1-3tui-2-((6-(tpudropmerokcu)oenso[d]okcazon-2-

OCF,

win)amuHO)- | H-6en30[d Jumunaszon-5-kapbonosoit kucnotsl (60 mr, 0,14 mmons) B IM®PA (1
mu1) ipu 0°C nobassiror N-stunauusonpomuiamud (0,02 M, 0,14 mmons) u HBTU (52 wmr, 0,14
MMOJIb). PeaklMOHHYI CMech MepeMemnBaloT B TedeHHe 30 MUH, 3areM HOOAaBISIOT 2-
amMuHO3TaH-1-011 (8 mr, 0,14 MMonp) u nepememBarne npogokarT npu KT B teuenne 16 u.
ITocne 3aBepmienust peakuuu (orcnexuBaercs TCX), peakUMOHHYIO CMeCh pa30aBISIOT
xonoxHo# Bono# (15 M) u nepememuBaroT B TeueHue 15 muH. [loaydeHHOe TBEpIOE BELIECTBO
(GUIBTPYIOT, TPOMBIBAIOT USTHIOBBIM 3(HUPOM M CyIIaT IOJ BAaKyyMOM C IIOJyYE€HUEM
yKa3aHHOTO B 3arojioBke coenuneHus (20 mr, 30%) Buae 0enoro TBepAaoro BELIECTBA, 'H samP
(400 MI'u, IMCO-de): & 12,3 (e, 1H), 8,37 (1, J=4,8 I'y, 1H), 8,09 (¢, 1H), 7,78 (n, J=8,4 I'Ly,
1H), 7,56-7,49 (m, 3H), 7,21 (n, J=8,0 I'y, 1H), 4,72 (1, J=5,6 'y, 1H), 4,22 (xB, J=7,2 I', 2H),
3,53 (xB, J=5,2 T'y, 2H), 3,39-3,37 (m, 2H), 1,32 (T, J=8,0 'y, 3H); XKX-MC: m/z 450,1 (M+1)".
Ipumepsr 87 u 88. Cunres 1-((rerparmapodypan-3-uia)meruni)-2-((6-
(Tpudropmertorcu)-6en3o[dlokcazon-2-un)amuno)-1H-6en3o[d|umuaason-5-kapoonosoi
kucaoTbl H  cuHTe3  N-(2-merokcmdTHn)-1-((Terparuapodypan-3-uia)meruni)-2-((6-

(Tpudropmeroxcu)denso|dlokcaszon-2-uia)amuno)-1H-6en3o[d|umuaazon-S-kapdokcamuga
O

Cl N d
NH; —
JogEn ,E;I hL JCE e o L
EtO:C N02 EtO.C EtOLC

o}

o
N 7 NH
EtO 2—Nd ’>_ . Meo’\/ >_
5 5
8 N
OCF; OCF,

Ycnosust: a) (terparuapodypan-3-mwin)meranamus, JUIIDA, TI'®, 60°C, 16 4; b) 10%
Pd/C, MeOH, H,, KT, 16 u; ¢) lluanoren Opomun, TI'®, H,O, 50°C, 16 4; d) NaH, 2-xmop-6-
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(Tpudropmerorcu)denso[d]okcazomn, 1,4- duokcan, KT, 16 u; e) LIOH -H,O, TT'®, EtOH, H,0,
60°C, 16 u; f) 2-meTokcuatunamu, [JODPA, AUIIDA, IMD, 0°C - KT, 16 1

Crapus-a: Cunres 3THJ 3-nutpo-4-(((terparuapodypan-3-
HWJI)METHJI)aAMHHO)0eH30aTa

K pactBopy stun 4-xnop-3-uutpodensoara (2,0 r, 8,7 mmons) B TT'® (40 mu) mpu KT
nobasisiror JJUIIDA (4,6 mi, 26,1 mmons) u (Terparuapodypan-3-un)meranamus (1,06 r, 10,5
MMOJIb), 3aTeM PEAKLMOHHYI0 cMech nepemerinBatoT npu 60°C B Teyenue 16 4. PeakunoHHYO
cMmech oxnaxaaroT 10 KT, pa3dasnstoT xonoaHoit Bonoit (200 M) 1 MepeMeLIBalOT B TEUESHUE
1 4. Brimagsiee B 0Ca0K TBEPIOE BEIIECTBO (PUIIBTPYIOT U CYIIAT MOJ BAKYYMOM C TIOJy4YE€HUEM
YKa3aHHOT'O B 3arojioBke coenunenus (2,4 r, 94%), 'H sMP (400 MI'y, IMCO-dg): 6 8,62-8,59
(m, 2H), 7,97 (nn, J=2,0 T'y, J=9,2 T'u, 1H), 7,20 (n, J=8,8 I'n, 1H), 4,29 (xB, J=7,6 ', 2H),
3,82-3,77 (m, 1H), 3,73-3,69 (m, 1H), 3,66-3,60 (M, 1H), 3,53-3,50 (m, 1H), 3,45-3,40 (m, 2H),
2,67-2,58 (m, 1H), 2,03-1,95 (m, 1H), 1,69-1,63 (M, 1H), 1,31 (1, J=7,2 I'u, 3H); XKX-MC: m/z
295,0 (M+1)".

Crapus-b: Cunre3 3THI 3-amuHo-4-(((Terparuapodypan-3-
WJI)MEeTHJI)AMHHO)0eH30aTa

VYKa3zaHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYI0O NPUMEHSIOT il CoequHeHHs le ¢ TNPUMEHEHHWeM JSTWI  3-HHUTPO-4-
(((rerparunpodypaH-3-ui)METHI)aMUHO )OeH30aTa B KadecTBe MCXOAHOro Marepuana (Beixon:
86%); 'H SIMP (400 MI', IMCO-de): & 7,20 (mm, J=2,0 T'y, J=8,0 T'y, 1H), 7,16 (1, J=2,0 I'ny,
1H), 6,46 (n, J=8,0 I'y, 1H), 5,26 (wuc, 1H), 4,75 (¢, 2H), 4,18 (xB, J=7,2 'y, 2H), 3,77-3,73 (m,
2H), 3,64-3,62 (m, 1H), 3,49-3,47 (m, 1H), 3,07 (1, J=6,4 'y, 2H), 2,50-2,49 (m, 1H), 2,11-1,98
(m, 1H), 1,63-1,48 (m, 1H), 1,26 (1, J=7,2 'y, 3H); dKX-MC: m/z 265,1 (M+1)*.

Cranus-c: Cunre3 3tuan  2-amuHo-1-((terparuapodypan-3-uia)mernn)-1H-
oenszo[d]umuaazon-5-kapéokcuiara

VYKka3zaHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYKO  TNpUMEHsIOT i coenuHeHuss 1f ¢ mpumeHeHuem 3tun  3-aMUHO-4-
(((TerparunpodypaH-3-1iT)METHI)aMUHO )OeH30aTa B Ka4eCTBE MCXOAHOro Marepuana (Bwxon:
79%); "H SIMP (400 MI', IMCO-dg): & 7,70 (¢, 1H), 7,58 (mn, J=1,6 ', J=8,4 T'n, 1H), 7,27
(n, J=8,4 T'u, 1H), 6,71 (c, 2H), 4,27 (xB, J=6,8 I'y, 2H), 4,03 (n, J=8,0 'y, 2H), 3,78-3,71 (m,
1H), 3,63-3,59 (M, 2H), 3,48-3,41 (M, 1H), 2,72-2,68 (m, 1H), 1,85-1,79 (m, 1H), 1,65-1,58 (m,
1H), 1,31 (1, J=7.2 ', 3H); KX-MC: m/z 290,1 (M+1)".

Crapus-d: Cunre3 3THI 1-((rerparuapodypan-3-un)merni)-2-((6-
(TpudTopmeroxkcu)denso[d]okcazon-2-un)amuno)-1H-6enso[d]umuaaszon-5-kapdokcunara

VYKa3aHHOE B 3arojIOBKE COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyro npumenstoT st [lpumepa 32 Craauu-e ¢ npuMeHEHHEM 3THI 2-aMUHO- 1-3Tmi-1H-
oenzo[d]umunazon-S-kapobokcmiata u  2-xJjop-6-(Tpudropmerokcrn)oenso[d]okcazona B
KA4ecTBEe HCXONHBIX Marepuanos (Buixom: 44%); 'H SIMP (400 MI't, JIMCO-dg): & 12,4 (uc,
1H), 8,26 (n, J=1,6 T'u, 1H), 7,88 (mn, J=1,6 I'u, J=8,4 'y, 1H), 7,63 (n, J=8,4 I'u, 1H), 7,59 (c,
1H), 7,52 (n, J=8,4 T'u, 1H), 7,22 (n, J=7,6 T'y, 1H), 4,33 (xB, J=7,2 'y, 2H), 4,20-4,18 (m, 2H),
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3,88-3,86 (m, 1H), 3,70-3,56 (m, 3H), 3,80-3,78 (M, 1H), 1,94-1,91 (m, 1H), 1,73-1,71 (m, 1H),
1,35 (1, J=7,2 Ty, 3H); XKX-MC: m/z 491,15 (M+1)".

Cragusi-e: Cunte3 1-((terparnapodypan-3-ua)merun)-2-((6-(rpudropmeroxcn)-
oenzo[d]okca3on-2-un)amuno)-1H-0en3o[djumuaaszon-S-kap0oHOBOH KHCJIOTHI

VYKa3zaHHOE B 3arojIOBKE€ COEUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
KOTOpYIO mpuMeHsitoT aisi coenuHenus lh ¢ npumenenuwem stun 1-((terparuapodypan-3-
win)metun)-2-((6-(tpudpropmerokcu )oensof dJokcazon-2-un)amuHo)- 1 H-6enso[ d [umunazon-5-
kapOoKcHaTa B KauecTBe UCXOoAHOro Marepuana (Boxom: 76%); 'H smP (400 MI'u, AMCO-
de): 6 12,8 (tuc, 1H), 12,3 (we, 1H), 8,21 (¢, 1H), 7,87 (n, J=8,0 I'u, 1H), 7,62-7,58 (m, 2H), 7,53
(n, J=8,8 'y, 1H), 7,21 (n, J=8,4 ', 1H), 4,19 (n, J=7,6 T'y, 2H), 3,89-3,84 (M, 1H), 3,70-3,58
(m, 3H), 2,89-2,85 (m, 1H), 1,98-1,90 (m, 1H), 1,76-1,68 (m, 1H); XKX-MC: m/z 463,1 (M+1)".

Crapusa-f: Cunre3 N-(2-metoxcuaTmia)-1-((terparuapodypan-3-unin)meru)-2-((6-
(Tpudropmeroxcu)denso|dlokcaszon-2-uia)amuno)-1H-6en3o[d|umuaazon-S-kapdokcamuga

VYka3aHHOE B 3arojIOBKE€ COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO MPUMEHSIOT Uit coennHenus 1i ¢ mpumenenuem 1-((terparuapodypas-3-min)MeTn)-
2-((6-(Tpudropmerokcu )oen3o[d]okcazon-2-un)amuno)- | H-6enzo[ d Jumunazon-5-kapOoHOBOH
KHCJIOTBI U 2-METOKCHU3TUJIAMUHA B Ka4eCTBE MCXOAHBIX MaTepuanos (Bexox: 18%); 'H AMmP
(400 MI'n, AMCO-de): 6 12,3 (tuc, 1H), 8,47 (c, 1H), 8,09 (c, 1H), 7,77 (n, J=7,6 I'u, 1H), 7,60-
7,50 (M, 3H), 7,21 (#, J=8,0 I'y, 1H), 4,18 (wuc, 2H), 3,87 (e, 1H), 3,67-3,57 (M, 3H), 3,47 (1uc,
4H), 3,28 (c, 3H), 2,88 (wuc, 1H), 1,92 (e, 1H), 1,73 (wc, 1H); XKX-MC: m/z 520,15 (M+1)".

IIpumepsi 89 H 90. Cunres 1-(2-(meTnicyabpoHnI)ITHI)-2-((6-
(Tpudropmertoxcu)doenso|dloxcaszon-2-uia)amuno)-1H-6en3o[d]umuaaszon-S-kapooHosoi
KHCJIOTBI " CHHTE3 N-(2-meToxcndTHI)-1-(2-(MeTHACYIBLGOHMIT)ITHIT)-2-((6-

(Tpudropmeroxcu)denso|d]okcazon-2-un)amuno)-1H-6en3o[d]Jumuaason-5-kapdoxcamuaa
SO;Me OgMe SOzMe

cl S d
a NH b NH c N —_—
— " mo PN
EtO,C NO:  Eosc NO2 Et0,C NH; N
o
SO, Me CoMe iozrwe

N N N
NH H P—NH
2—NH e HO - i N
EtOWKCEN o —_— N z,_ T N )F
R N c
OCF, OCF;

OCF3

Ycnosus: a) ruapoxyiopun 2-(MetuncyibponHmn)atan-1-amuna, JUITDA, IM®, 60°C,
16 4; b) 10% Pd/C, MeOH, H,, KT, 16 4; ¢) LHluanoren 6pomun, TI'®, H,O, 50°C, 16 4; d) NaH,
2-x70p-6-(TpudTopmerokcu)oenso[d]okcazon, 1,4-Huokcan, KT, 16 u; e) LiOH-H,O, TI' O,
EtOH, H»O, 60°C, 16 u; ) 2-meTokcuatunamus, JOPA, IUIIDA, IM®, 0°C - KT, 16 4

Cragusi-a: Cunres 3tua 4-((2-(MeTHJCyab(OHUI)ITHI)AMHHO)-3-HUTPOOEeH30aTa

VYka3aHHOE B 3aroJIOBKE COSIMHEHUE CHHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,

KOTOPYIO IPUMEHSIOT IJIsI COENUHEHHs 3a C NMPUMEHEHUEeM 3Tui 4-xJop-3-HUTpoOeH30aTa U
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rugpoxjopuaa  2-(MeTWICyab(OHUIT)ITaH-1-aMIHa B KauecTBe MCXOOHBIX MAaTepUaoB U
HarpesatoT 110 60°C. (Beixon: 89%); 'H saMP (400 MI'y, IMCO-dg): 6 8,69 (T, J=6,0 I', 1H),
8,63 (m, J=2,0 I'u, 1H), 8,02 (gaxm, J=2,0 'y, J=8,8 ', 1H), 7,20 (u, J=9,2 I'u, 1H), 4,30 (B8,
J=6,8 I'n, 2H), 3,89 (kB, J=5,6 ', 2H), 3,52 (T, J=6,8 'y, 2H), 3,08 (c, 3H), 1,30 (T, J=6,8 I'Ly,
3H); XX-MC: m/z 317,0 (M+1)".

Cragus-b: Cunre3 3tui 3-amuno-4-((2-(MeTHICyIb(POHUIT)ITHIT)AMHUHO)0eH30aTA

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHHUE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
KOTOPYKO ~ TNPUMEHSIOT st coeauHeHuss le ¢ mpumeHeHueM  >Tun  4-((2-
(MeTUIICYTb( OHUIT )3 THIT)aMUHO)-3-HUTPOOEH30aTa B KayeCTBE MCXOMHOro marepuana (Bexon:
86%); 'H SIMP (400 MI', AMCO-dg): & 7,24-7,20 (m, 2H), 6,52 (n, J=8,4 T'u, 1H), 5,45 (t,
J=5,2 T, 1H), 4,72 (c, 2H), 4,19 (xB, J=7,2 T'u, 2H), 3,58 (xB, J=6,4 T'u, 2H), 3,38 (T, J=6.,8
'y, 2H), 3,03 (c, 3H), 1,26 (T, J=6,8 'y, 3H); XKX-MC: m/z 287,0 (M+1)".

Crapus-c: Cunres 3THI 2-amuHo-1-(2-(MeTnicyabponna)atun)-1H-
oenzo|[d]lumuaason-S-kapbokcuiara

VYka3aHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYKO TpPUMEHSIOT [Isi  coenuHeHus 1f ¢ mnpumenenmem 5tun  3-amuHO-4-((2-
(MeTHIICY b OHIIT)ITHI)aMHHO)BEH30aTa B KA4eCTBe HCXOIHOro Marepuana (Boixon: 86%); 'H
AMP (400 MI'u, AMCO-d¢): 6 7,71 (g, J=1,2 T'q, 1H), 7,61 (an, J=1,6 I'u, J=8,4 'y, 1H), 7,28
(m, J=8,4 I'u, 1H), 6,75 (c, 2H), 4,47-4,40 (m, 2H), 4,30 (xB, J=7,6 I', 2H), 3,55 (1, J=6,8 'Ly,
2H), 3,03 (c, 3H), 1,31 (T, J=6,8 'y, 3H).

Crapus-d: Cunre3 3THI 1-(2-(MmeTnacyabgorum)I3THI)-2-((6-
(Tpudropmeroxcu)oenso|dlokcaszon-2-uia)amuno)-1H-6en3o[d|umuaaszon-S-kapdokcuaara

VYKa3zaHHOE B 3arojIOBKE€ COEUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
KOTOPYIO TMPUMEHSIOT sl coenuHeHus 1g ¢  mnpuMeHeHWeM OTwil  2-aMHHO-1-(2-
(metuncynbponun)atin)- 1 H-6enso[ d Jumunazon-5-kapOokcunara u 2-x710p-6-
(tpudropmerokcu)benso[d]okcasona B kauecTBe HCXOHBIX Marepuaios (Boxom: 24%); 'H
SAMP (400 MI'u, IMCO-dg): 6 13,4 (wuc, 1H), 8,25 (g, J=1,6 T'u, 1H), 7,89 (an, J=1,2 T'u, J=8,0
I'n, 1H), 7,63-7,61 (m, 2H), 7,54 (n, J=8,8 T'u, 1H), 7,56-7,51 (m, 1H), 4,61 (1, J=6,8 I'y, 2H),
4,34 (x8, J=7,2 T'u, 2H), 3,73 (d), J=6,8 T'u, 2H), 3,14 (¢, 3H), 1,35 (1, J=7,6 'y, 3H);, XKX-MC:
m/z 513,05 (M+1)*.

Crapus-e: Cunres 1-(2-(meTniacyabdonnn)aTu)-2-((6-
(rpudropmertoxcu)denso|dlokcaszon-2-uia)amuno)-1H-6en3o[d|umuaaszon-S-kapoonosoii
KHCJIOTBI

VYKa3zaHHOE B 3arojIOBKE COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO MPUMEHSIOT 1uist coenuHennst 1h ¢ mpumenernem stun 1-(2-(MeTHICY Ib()OHMI)3THI)-
2-((6-(Tpudropmerokcu )oenso[d]okcazon-2-un)amuno)- | H-6enzo[dJumuaazon-5-kapbokcumnara
B KauecTBe MCXOmHOro Matepuana (Bexox: 17%); 'H SIMP (400 MI'y, JIMCO-de): & 12,8 (uc,
1H), 12,4 (wc, 1H), 8,20 (mn, J=1,2 I'u, 1H), 7,88 (an, J=1,2 I'n, J=8,0 'y, 1H), 7,61-7,59 (m,
2H), 7,54 (n, J=8,4 I'u, 1H), 7,22 (n, J=8,8 ', 1H), 4,61 (1, J=6,8 'y, 2H), 3,72 (1, J=6,8 'Ly,
2H), 3,14 (¢, 3H); KX-MC: m/z 484,9 (M+1)".
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Crapus-f: Cunres N-(2-meTokcndTH)-1-(2-(MeTHACYILGOHMUIT )ITHT)-2-((6-
(Tpudropmeroxkcu)denso|dlokcaszon-2-uia)amuno)-1H-0en3o[d|umuaaszon-S-kapdoxkcamuga

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IMPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYIO MPUMEHSIFOT JJisi coenuHenust 1i ¢ npumenennem 1-(2-(MetuicyabpoHui)stun)-2-((6-
(Tpudropmerokcu)oensol d|okcaszon-2-un)amuno)- | H-6enso[d Jumunazon-5-kapOoHOBOMH
KHCJIOTHI U 2-METOKCHATUJIAMHHA B KauecTBE MCXOAHBIX MaTtepuanos (Bexox: 32%); 'H sMP
(400 MI'u, IMCO-de): 6 12,30 (wc, 1H), 8,48 (1, J=5,2 T'u, 1H), 8,08 (¢, 1H), 7,77 (n, J=8.,4
I'n, 1H), 7,67-7,54 (m, 3H), 7,21 (n, J=9,6 T'u, 1H), 4,60 (1, J=6,8 T'u, 2H), 3,74 (1, J=10,8
NOATBEPKIEHUE KOHCTAaHThI coueTanus i, 2H), 3,48-3,44 (m, 4H), 3,28 (¢, 3H), 3,14 (c, 3H);
KX-MC: m/z 542,0 (M+1)".

Ipumep 91. Cunre3 2-((6-0pomodenso[d]okcazon-2-um)amuno)-1-mernn-1H-

Oen3o[d]umMmnaaszos-5-kap0oHOBOH KHCJIOTHI
Br 0 Nl;v;__
Br OH Br OH 8r o) c o d gNH
LG suiNa o R s R el
Br

Me
r
V/

N}—NH

e HO. N y O
N
Br

Venosust: a) SnCl2-2H,0, EtOH, Kunenue ¢ obpaTtHbIM XoJoauiabHUKOM, 4 u; b)
Orunkcantal kanusi, EtOH, Kunenue ¢ oOparubm xonoamisHukom, 16 4; ¢) SOCl,, Kar. IM®,
Kunenne ¢ oOpatHeiM xomomunbHukoM, 3 4, d) NaH, stun 2-amuno-1-merwmn-1H-
6enso[d]umunaszon-5-kapookcunar, 1,4-JIuokcan, KT, 16 4; e¢) LiOH-H,O, TI'®, EtOH, H,0,
60°C, 16 u

Crapusi-a: Cunre3 2-aMuHo-5-0pompeHoa

K pacrBopy 5-06pom-2-nutpodenona (4,0 r, 18,35 mmonb) B atanone (60 m) mpu KT
nobGasysiror SnCl,-2H,0 (20,6 1, 91,74 MMOJIb) M PEAKLIMOHHYIO CMECh KHIATAT C OOpaTHBIM
XOJOAWIBHUKOM B TeueHue 4 4. Peakiinonnyro cMech oxnaxaaroT 10 KT, koHueHTpupyoT npu
NOHMKEHHOM JaByieHuH. OCTaToK pa30aBisiFOT BOOH (20 MIT) M MOIIETAYUBAIOT HACHIIEHHBIM
BOIHBIM pacTBOPOM OukapOOHaTa HATpHs, SKCTparupyror stmianeratom (2 X 100 mo).
OObenuHEeHHBI OpPTaHUYECKUI CJIOW TPOMBIBAIOT BOAOW (50 MJI), HACHIIIEHHBIM PacTBOPOM
comu (30 mur), cymar Hag Oe3BOAHBIM CYiIb(aTOM HATPUS U KOHLEHTPUPYIOT TMOJ BaKyyMOM C
MOJIyYEeHUEM YKa3aHHOTO B 3arojioBke coenuHenwus (2,4 r, 70%); 'H sMP (400 MI'u, IMCO-
de): 0 9,44 (wc, 1H), 6,75 (n, J=2,4 'y, 1H), 6,67 (nn, J=2,0 ', J=8,4 ', 1H), 6,51 (1, J=8.4
Iy, 1H), 4,65 (wc, 2H); XKX-MC: m/z 190,0 (M+1)*.

Crapus-b: Cunre3 6-6pomben3o|d]okca3on-2-Tuoaa

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
kotopyro npumensoT i [Ipumepa 32 Craauu-¢ ¢ npuMeHeHueM 2-aMuHO-5-OpomdeHona B
KauecTBe UcxoaHoro marepuana (Bexox: 98%); 'H sMP (400 MI'y, AMCO-dg¢): 6 14,0 (uuc,
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1H), 7,84 (n, J=1,6 I'y, 1H), 7,47 (an, J=1,6 'y, J=8,4 I'u, 1H), 7,18 (x, J=8,4 'y, 1H); XKX-
MC: m/z 227,9 (M-1).

Crapus-c: Cunre3 6-0pom-2-x0p0Oen3o[d]okcazona

K pactBopy 6-Opombenso[d]okcazon-2-tnona (2,89 r, 12,56 MMoib) B THOHMIXJIOpUIE
(20 mi) mpu KT nobasmsiror N,N-mumerundpopmamun (0,2 Mi1), ¥ peakIMOHHYIO CMECh KUIISITAT C
OOpaTHBIM XOJIOAMIBHUKOM B TeueHHe 3 4. PeaklMOHHYI0 CMeCh KOHLIEHTPHUPYIOT, pa30aBisioT
xoJonHoH Bomoi (50 mur) u skcrparupyrot EtOAc (2 X 50 mu). O0benuHeHHbIE OpraHU4ecKue
CJIOM TIPOMBIBAIOT HACHIIIEHHBIM BOJAHBIM pPacTBOpoM OukapOonata Hatpus (50 wmu),
HACBIIEHHBIM pacTBOpoM conu (40 ™), cymar Haj Oe3BOAHBIM CyJb(paToM HaTpus |
KOHLIEHTPUPYIOT TOJ BAKYYMOM C MOJIyYEHHEM YKa3aHHOTO B 3arojioBke coenuHeHus (2,8 T,
96%); "H SAMP (400 MI'u, IMCO-dq): & 8,14 (c, 1H), 7,72 (n, J=8,8 'y, 1H), 7,62 (mx, J=2,0
I'u, J=8,8 T', 1H).

Cragus-d: Cunre3 3ta  2-((6-6pombenso|d]okca3zon-2-un)amuno)-1-merun-1H-
oenzo|[d]lumuaason-S-kapbokcuiara

VYka3aHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyro npumensitoT ajisi [ipumepa 32 Craauu-e ¢ mpuMeHEeHUEM 3TUJ 2-aMuHO- 1-meTmn-1H-
Oenso[d]umunazon-5-kapbokcunata u 6-6pom-2-xyopben3o[d]okcazona B Ka4eCTBE HUCXOTHBIX
marepuanos (Bexon: 20%); 'H SIMP (400 MI'y, JIMCO-de): & 11,56 (uc, 1H), 8,23 (x, J=1,6
I'u, 1H), 7,88 (an, J=1,6 'y, J=8,4 I'u, 1H), 7,72 (n, J=1,6 T'u, 1H), 7,54 (n, J=8,8 I'y, 1H),
7,38-7,36 (m, 2H), 4,33 (xB, J=7,2 I', 2H), 3,64 (c, 3H), 1,35 (1, J=7,2 T'y, 3H); KX-MC: m/z
416,9 (M+1)".

Cragusi-e: Cunre3 2-((6-0pomoben3o[d]okca3on-2-un)amuno)-1-merun-1H-
O0en3o[d]umMuaaszo/-5-kapOooHOBOH KUCJIOTHI

VYKka3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IPUMEHEHUEM TOH K€ METOAMKH,
KOTOPYIO MPUMEHSIOT 1uisi coenuHenns 1h ¢ npumenenuem stun 2-((6-6pombenso[d]okcazon-2-
win)aMuHoO)- 1 -meTui- 1 H-6enso[ d Jumunazon-5-kapOokcuiata B KaueCTBE MCXOIHOTO MaTepuasia
(Beixox: 75%); 'H SIMP (400 MI't, IMCO-d): & 12,8 (wc, 1H), 12,3 (wc, 1H), 8,19 (¢, 1H),
7,87 (n, J=8,4 I'y, 1H), 7,71 (n, J=1,6 T'y, 1H), 7,51 (n, J=8,8 'y, 1H), 7,42-7,35 (M, 2H), 3,64
(c, 3H); KX-MC: m/z 388,9 (M+1)".

Ipumep 92. Cunre3  N-(2-rugpoxcudTHII)-2-((6-MeTokcubenso[d]oxcaszoun-2-

un)amuno)-1-merun-1H-6en3o[d|umunason-S-kapdoxkcamuga
F\C[OH
a Me0\©:OH b MeO\CEOH ¢ MeO fo) MeO.
I P — \©: >_ d \©:0
#—SH —» Cl —Em
NO, NO> NH: N N/>—

Me

Me Me [
N N "
H 7N
/N J—NH H
E‘O\N/Q:N - i H N FQ S o™~ N N),—o
OMe CMe CMe

Ycnosus: a) NaOMe, MeOH, 60°C, 40 4; b) 10% Pd/C, MeOH, H,, KT, 16 4; c)

Orunkcantal kanmust, EtOH, Kunenue ¢ obpatabiM xonogunsaukoMm, 16 u; d) SOCl,, Kar. IM®,
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Kunenne ¢ oOparapiM xomomgmibHuKOM, 2 4, e) NaH, »tun 2-ammuo-1-merwmn-1H-
oenso[d]umunazon-S-kapookcunart, 1,4-Anokcan, KT, 16 4; f) LiOH-H,0, TI'®, EtOH, H,0,
60°C, 16 4, g) 2-amunostan-1-on, HBTU, TUIIDA, AM®, 0°C - KT, 16 4

Crapusi-a: Cunre3 S-meTokcu-2-Hurpodenosa

K nepememmBaemoii cycnensuu merokcuna Harpus (0,86 r, 18,35 mMmonb) B MeTaHone
(50 mn) mpu KT noGasnsiror pactBop S-¢rop-2-aurpodenona (3,0 r, 19,1 Mmonp) B MeTaHOI€e
(40 mu) uepe3 mINpUL, M PEAKUHOHHYIO cMech HarpeBaioT npu 60°C B Teuenume 40 wu.
Peakunonnyro cmech oxnaxaaroT 10 KT, racsat xonomgHow Bonoit (S0 mu), moakucisirotr 1 N HCI
U dKcTparupyroT sTraneratoM (2 X 100 mir). O0benuHEHHbIH OpraHUYeCKHi CJION MPOMBIBAIOT
Bonoi (50 MuT), HACBIIIEHHBIM pacTBOpOM cosu (50 mut), cymar Hajx OGe3BOIHBIM CyJb(arom
HATPUsl U KOHIEHTPUPYIOT Mo BakyymoM. OctaTok ouHimaroT xpomartorpadueii combiflash ¢
npuMeHeHneM 3% STHIAeTaTOM B TeKCaHE B Ka4eCTBE HJIOCHTA C MOJYYEHHEM YKa3aHHOTO B
3aronoBke coenuHeHus (2,0 r, 62%); 'H ssMP (400 MI'u, IMCO-dg): 6 10,94 (c, 1H), 7,97 (x,
J=9,6 I'u, 1H), 6,63 (n, J=2,4 I'y, 1H), 6,59 (nn, J=3,0 'y, J=9,2 I'u, 1H), 3,83 (¢, 3H); XKX-
MC: m/z 167,95 (M -1)".

Crapus-b: Cunre3 2-amuHo-5-MeToKCcH(eHOIa

VYKa3zaHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO TNPUMEHSIOT Uil COeOUHEHHs le ¢ TIpUMEHEHHEM S-MEeTOKCH-2-HUTpodeHOoNIa B
KauecTBe HCXONHOro Matepuana (Boxox: 96%); 'H SIMP (400 MI', IMCO-dg): & 8,8 (uic, 1H),
6,49 (n, J=8,4 I'y, 1H), 6,30 (», J=2,1 I'u, 1H), 6,18-6,14 (M, 1H), 3,58 (c, 3H); XKX-MC: m/z
140,15 (M+1)".

Cragusi-c: Cunre3 6-merokcudenso|djokcazon-2-Tuosa

VYKa3zaHHOE B 3arojIOBKE€ COEUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
Kotopyto npumensitoT i [Ipumepa 32 Craauu-¢ ¢ npuMeHeHneM 2-aMHUHO-5-MeTOKCH(eHoma
B KayecTBe MCXOAHOro marepuana (Bexon: 72%), 'H sMP (400 MI'y, IMCO-dg): 6 13,7 (c,
1H), 7,21 (n, J=2,4 T'u, 1H), 7,13 (n, J=8,4 I'y, 1H), 6,88 (nn, J=2,0 I'u, J=8,4 I'y, 1H), 3,77 (c,
3H); KX-MC: m/z 182,0 (M+1)".

Crapgus-d: Cunre3 2-xjaop-6-merokcudenso[dlokcaszona

VYka3zaHHOE B 3arojIOBKE€ COCUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
kotopyto  mpumesstor 11 Ilpumepa 32 Cragum-d ¢ npumeHeHueM — O-
MeTtokcubeH3o[d]okca3zon-2-Trona B KadecTBE HMCXOAHOrO MaTephasia M TEePEMEIIMBAT B
Teuenue 2 4 (Bexon: 91%); XKX-MC: m/z 184,0 (M+1)".

Cragusi-e: Cunre3 3tua 2-((6-meroxcudenso[d]oxcaszon-2-uia)amuno)-1-merun-1H-
oenzo[d]lumuaason-S-kapbokcuiara

VYKa3aHHOE B 3arojIOBKE COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyro npumensitoT aisi [lpumepa 32 Craanu-e ¢ mpuMeHEeHUEM 3TUl 2-aMuHO- 1-meTmn-1H-
Oenso[d]umunazon-S-kapobokcmiata u  2-xjop-6-merokcuben3o[d]okcazoa B KauecTse
HCXOMHBIX Matepuanos (Bexon: 18%); 'H SIMP (400 MI'n, IMCO-dg): & 12,3 (urc, 1H), 8,21
(n,J=1,4Tu, 1H), 7,87 (nn, J=1,2 'y, J=8,4 'y, 1H), 7,50 (7, J=8,0 I'uy, 1H), 7,36 (1, J=8,4 I'Ly,
1H), 7,13 (m, J=2,0 I'u, 1H), 6,83 (nn, J=2,4 I'n, J=8,4 I'u, 1H), 4,33 (B, J=6,8 I', 2H), 3,82
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(c, 3H), 3,62 (¢, 3H), 1,35 (1, J=7,2 T'y, 3H); XKX-MC: m/z 367,0 (M+1)".

Cragus-f: Cunres 2-((6-meToxcubenso[d]okca3zon-2-ua)amuno)-1-merun-1H-
O0en3o[d]umMuaaszo/-5-kap0ooOHOBOH KHCJIOTHI

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IPUMEHEHUEM TOH K€ METOAMKH,
KOTOpPY0  mpuMeHstoT s coeguHenuss 1lh ¢ npumenenuwem  stun  2-((6-
metokcuben3o[ d]okcazon-2-mn)amuno)- 1 -metui- 1 H-6enso[ d Jumunason-S-kapOokcunara B
KadyecTBe UcxonHoro marepuaia (Bexon: 79%); 'H SMP (400 MI'y, IMCO-dg): & 12,5 (uuc,
2H), 8,17 (¢, 1H), 7,85 (nn, J=1,6 T'u, J=8,4 I'u, 1H), 7,47 (n, J=8,4 I'u, 1H), 7,37 (n, J=8,8 I'y,
1H), 7,12 (n, J=2,0 T'u, 1H), 6,82 (nn, J=2,4 T'u, J=8,8 'y, 1H), 3,79 (¢, 3H), 3,62 (¢, 3H); XKX-
MC: m/z 339,0 (M+1)*.

Cranus-g: Cunres N-(2-ruapoxcuaTia)-2-((6-meroxcudenso[d]okcazo-2-
un)amuno)-1-merun-1H-6en3o[d|umunazon-S-kapdoxkcamuga

VYKa3aHHOE B 3arojIOBKE COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyto  npumenstor ans Ilpumepa 6 Craaumu-e ¢ npumeHeHuem  2-((6-
meTokcuben3o[d]okca3on-2-ui)amuHo)- 1 -metun- 1 H-6en3o[ d Jumunazon-5-kapOOHOBOM KUCIOTHI
M 2-aMHHOSTaH-1-01a B Ka4yeCTBe MCXOAHBIX MarepranoB (Bexom: 59%); 'H SIMP (400 MI'w,
JIMCO-dg): 6 12,18 (e, 1H), 8,35 (1, J=5,2 T'u, 1H), 8,05 (n, J=1,2 T'u, 1H), 7,75 (an, J=1.,6
I'm, J=8,4 ', 1H), 7,45 (n, J=8,4 I'u, 1H), 7,35 (n, J=8,4 'y, 1H), 7,11 (n, J=2,4 'y, 1H), 6,81
(mn, J=2,4 Ty, J=8,8 I'u, 1H), 4,72 (wc, 1H), 3,78 (¢, 3H), 3,61 (c, 3H), 3,53 (1, J=6,0 'y, 2H),
3,35-3,30 (m, 2H); XKX-MC: m/z 382,0 (M+1)".

HOpumepsr 93 u 94, Cunres 1-((3-ruapoxcuoxceraH-3-ua)meru)-2-((6-
(Tpudropmertoxcu)doenso|dloxcaszon-2-uia)amuno)-1H-6en3o[d]umuaaszon-S-kapooHosoi
KHCI0TBI W cuHTe3  1-((3-ruapokcuokceran-3-ua)meruii)-N-(2-meTokcHdTu)-2-((6-

(Tpudropmeroxcu)denso|d]okcazon-2-un)amuno)-1H-6en3o[d]Jumuaason-5-kapdoxcamuaa

s GO
by
0 e} fe)

O H:
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Ycnosus: a) Hurpomeran, TOA, KT, 16 u; b) 10% Pd/C, MeOH, H,, KT, 3 4; ¢) 3-
(ammaOMeTIIT)OKCeTaH-3-01, JJUTIDA, JIM®, 60°C, 16 u; d) 10% Pd/C, MeOH, H,, KT, 16 4; e)
Inanoren Opomun, TI' O, H,O 50°C, 16 9, f) NaH, 2-xJ10p-6-
(Tpudropmeroxcu)oenso[d]okcazon, 1,4-TAuokcan, KT, 16 4; g) LiIOH -H,O, TTI'®, EtOH, H,0,

2
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60°C, 16 4, u) 2-meTokcumdyTrinamut, JJIODA, TUIIDA, IIM®, 0°C - KT, 16 4

Crapgus-a: Cunre3 3-(HUTPOMETHII)OKceTaH-3-01a

K pactBopy oxceran-3-ona (10,0 r, 138,9 mmonb) B HUTpOoMeTane (25 mu) npu 0°C
n00aBysA0T TpuaTHNIAMUH (5 M1, 347,2 MMOJIB) U PEakLMOHHYIO cMech nepeMernnBaroT npu KT
B TeueHHe 16 4. PeakIMOHHYI0 CMeCh KOHLEHTPUPYIOT NPU NMOHWKEHHOM naBjeHuu. OCTaTok
OYMIIAIOT KOJOHOYHOW xpomartorpadueii combiflash ¢ npumenennem 40% »>THiauerata B
reKcaHe B KaueCTBE 3JIFOEHTA C MOJyYeHHEeM YKa3aHHOro B 3arojioBke coenunenus (14,0 r, 77%)
B BHE OJIeIHO-KenTol xkunkoct, 'H SIMP (400 MI'u, CDCl3): & 4,82 (¢, 2H), 4,71 (n, J=8,0
I'n, 2H), 4,61 (n, J=8,0 ', 2H), 3,53 (c, 1H).

Craaus-b: Cunre3 3-(aMmuHOMeTHT)OKCeTAH-3-0J1a

K pacrBopy 3-(Hutpomermn)okceran-3-on (5,0 r, 37,6 mmonb) B meraHoiae (80 wmu)
nobasisroT a cycnensuo 10% Pd/C (2,0 r B 20 M1 MeTaHosa) o arMocepoii azora. 3arem
PEAKIMOHHYIO CMECh MEPEMELINBAIOT MO OAJJIOHOM € Ta3000pa3HbIM BOOPOIOM B TEUEHHE 3
4. PeakIMoHHyI0 cMech (MIBTPYIOT 4Yepe3 CIIOW LeNIUTa U KOHLEHTPUPYIOT IMOJ BaKYyMOM C
NOJy4eHHEM YKa3aHHOTO B 3arofioBke coequHenus (3,8 T, 98%); XKX-MC: m/z 104,2 (M+1)".

Crapus-c: Cunre3 3THI 4-(((3-ruapoxcuoKceTaH-3-WJI)METHI)AMHHO)-3-
HUTpoOeH3oaTa

VYKa3aHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO MPUMEHSIFOT JJIsl COSAMHEHHsI 3a ¢ MPUMEHeHHneM 3T 4-xJiop-3-HuTpobensoara u 3-
(aMHMHOMETIIT)OKCEeTaH-3-0j1a B KaueCTBE UCXOMHBIX MaTepuasioB, HarpeBatoT 10 60°C (Bexon:
54%); 'H SIMP (400 MI't, JIMCO-dg): & 8,62 (1, J=1,6 I'n, 1H), 8,53 (¢, 1H), 7,99 (mux, J=2,0
I'm, J=9,2 T'u, 1H), 7,29 (n, J=9,2 I'y, 1H), 6,35 (¢, 1H), 4,51 (n, J=6,8 I', 2H), 4,44 (1, J=6,8
I'n, 2H), 4,29 (xB, J=7,2 I'y, 2H), 3,75 (n, J=5,2 I'u, 2H), 1,31 (T, J=6,8 'y, 3H); )KX-MC: m/z
297,1(M+1)*.

Cragusa-d: Cunres ITHJI 3-amuuo-4-(((3-ruapoxcuoxceran-3-
WJI)METHJI)AMHHO)0eH30aTa

VYKa3aHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYIO TMPHUMEHSIOT [Uid coequHeHus le ¢ mpumeneHueM >tunl 4-(((3-ruppokcuokceraH-3-
FLIT)METHIT)aMHHO)-3-HUTPOGEH30aTa B Ka4eCTBe HCXONHOro Mateprana (Boxon: 95%); 'H SIMP
(400 MI'u, AMCO-de): 6 7,23-7,20 (M, 2H), 6,57 (n, J=8,4 'y, 1H), 5,96 (wmc, 1H), 5,04 (uc,
1H), 4,75 (c, 2H), 4,46-4,43 (M, 4H), 4,19 (xB, J=7,2 ', 2H), 3,40 (n, J=5,6 'y, 2H), 1,26 (T,
J=6,8 T', 3H); KX-MC: m/z 267,1 (M+1)".

Cragusi-e:  Cunte3 3tHn  2-amuHOo-1-((3-ruapoxcuoxceran-3-uia)mern)-1H-
oenzo[d]lumuaason-S-kapookcuiara

VYKa3aHHOE B 3arojIOBKE COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOpPYIO MNpuMeHstoT i coeauHeHus 1f ¢ npumenenuwem ostun  3-amuHo-4-(((3-
T'HIPOKCUOKCETaH-3-UI)METHI)aMUHO JOeH30aTa B KadecTBe HCxogHoro marepuana (Bwixon:
70%); "H SIMP (400 MI'w, JIMCO-dg): & 7,72 (¢, 1H), 7,59 (mn, J=1,6 'y, J=8,0 T'y, 1H), 7,35
(n, J=8,0 I'y, 1H), 6,56 (c, 2H), 6,45 (c, 1H), 4,55 (n, J=6,4 I'u, 2H), 4,43 (1, J=6,0 I'y, 2H),
4,34 (¢, 2H), 4,28 (B, J=6,8 ', 2H), 1,32 (1, J=5,2 T'y, 3H); XKX-MC: m/z 292,1 (M+1)".
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Cragus-f: Cunres ITHI 1-((3-ruapoxcuoxkceran-3-ua)meTun)-2-((6-
(TpudTopmeroxcu)denso[d]okcazon-2-un)amuno)-1H-6enso[d]Jumunaszon-S-kapdoxkcunara

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IMPUMEHEHHUEM TOH K€ METOAMKH,
koTopyro npumenstor ans Ilpumepa 32 Craaum-e ¢ npuMeHeHueM 5Tun 2-amuHo-1-((3-
rUApOKCUOKceTaH-3-uwi)meTun)- | H-6enso[d Jumunaszon-5-kapbokcuiara u 2-x710p-6-
(tpudropmerokcu)oenso[d]okcasona B KauecTBe HCXOMHBIX MaTepuanoB (Boixom 18%); 'H
SAMP (400 MI'u, IMCO-dg): 6 12,4 (wuc, 1H), 8,24 (g, J=1,6 T'u, 1H), 7,85 (nn, J=1,6 T'y, J=8,4
I'n, 1H), 7,60-7,58 (m, 2H), 7,53 (1, J=8,4 'y, 1H), 7,23 (an, J=1,2 'y, J=8,8 I'u, 1H), 6,18 (c,
1H), 4,79 (n, J=6,8 I'y, 2H), 4,50 (wc, 2H), 4,46 (n, J=6,8 I'n, 2H), 4,33 (kB, J=6,8 'y, 2H),
1,35 (T, J=7,6 T, 3H); )KX-MC: m/z 493,0 (M+1)".

Crapus-g: CuHnre3 1-((3-ruapoxcuoxceran-3-ua)meTu)-2-((6-
(Tpudropmertoxcu)denso|dlokcaszon-2-uia)amuno)-1H-6en3o[d]umuaazon-5-kap6onosoii
KHCJIOTBI

VYka3aHHOE B 3arojIOBKE€ COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO TNpUMEHsIOT ans coeauHeHus lh ¢ nmpumenenuem stun 1-((3-rugpokcuokceraH-3-
wi)metun)-2-((6-(tpudpropmerokcn)oenso d|okcazon-2-un)amuHo)- | H-6en3o[ d Jumunazon-5-
kapOoKkcHiaTa B KauecTBe ucxomgHoro marepuana (Bexom: 49%); 'H sMP (400 MI'u, AMCO-
de): 0 12,8 (e, 1H), 12,3 (e, 1H), 8,19 (m, J=1,2 I'n, 1H), 7,84 (nn, J=1,2 I'y, J=8,0 Iy,
1H),7,60-7,52 (m, 3H), 7,22 (an, J=1,6 I'y, J=8,4 I'y, 1H), 6,18 (¢, 1H), 4,79 (1, J=6,4 I'u, 2H),
4,51 (¢, 2H), 4,46 (n, J=6,4 T, 2H); dKX-MC: m/z 465,1 (M+1)".

Crapgus-h: Cunre3 1-((3-ruapoxcuoxceran-3-uia)meru)-N-(2-meToxcHdITHII)-2-((6-
(Tpudropmeroxcu)doenso|dlokcaszon-2-uia)amuno)-1H-6en3o[d]umuaaszon-S-kapdoxkcamuga

VYKa3zaHHOE B 3arojIOBKE€ COEUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
KOTOPYIO MPUMEHSIOT 1uis coennHenus 1i ¢ npumenennem 1-((3-ruapokcroKceTan-3-1ui)MeTH)-
2-((6-(Tpudropmerokcu ))oen3o[ dJokcazon-2-un)amuno)- 1 H-6en3o[d|umunazon-5-kapOoHOBOIM
KHCJIOTBI U 2-METOKCHATHUJIAMHUHA B KAUeCTBE MCXOIHBIX MaTepuanoB. HeouuIneHHbIH MPOAYKT
ounmarT xpomarorpadueir combiflash ¢ mpumenenuem 2% wmeranona B JIXM B KkadecTBe
SJIOEHTA C TIOJIyYEeHHEM YKa3aHHOrO B 3aroNioBke coemunenns (Boixom: 28%); 'H SMP (400
MTI', AIMCO-de): 6 12,3 (e, 1H), 8,43 (1, J=5,2 'y, 1H), 8,07 (c, 1H), 7,73 (n, J=8,8 'y, 1H),
7,58 (¢, 1H), 7,55-7,51 (m, 2H), 7,21 (n, J=8,4 I'u, 1H), 6,17 (c, 1H), 4,79 (n, J=6,8 I'y, 2H),
4,50 (c, 2H), 4,46 (n, J=6,4 I'ny, 2H), 3,49-3,43 (m, 4H), 3,28 (¢, 3H); XKX-MC: m/z 522,0
(M+1)*.

Hpumep 95. Cunre3 N-(2-ruapoxcu3tuia)-1-((3-rugpoxcuokceraH-3-uja)MeTHI)-2-
((6-(TpudrTopmeroxcu)doenso[djokcazoi-2-uia)amuno)-1H-0en3zo[d|umuaazon-5-

KapOokcamuaa
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Ycenosusi: a) 2-amunostan- 1-on, HBTU, TUIT2A, IM®, 0°C - KT, 16 4

VYKa3aHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C IMPUMEHEHHUEM TOH K€ METOAMKH,
koTopyro npumessitoT a1 Ilpumepa 6 Craagumu-e ¢ npumeHenueM 1-((3-rugpokcuokceraH-3-
win)metun)-2-((6-(tpudpropmerokcu)oensol d|okcaszon-2-un)amuHo)- | H-6enso[ d jumunazon-5-
KapOOHOBOM KHCIIOTHI M 2-aMHUHOATaH-1-0J1a B Ka4eCTBE NCXOIHBIX MaTepraioB. HeounieHHbIH
NPOAYKT OYMINAIOT xpomartorpadueii combiflash ¢ mpumenenunem 3% wmeranona B JIXM B
Ka4eCTBe 3JIF0EHTA C TOJTyuYeHHEeM YKa3aHHOTO B 3aroyioBke coenunenus (Boxon: 15%); 'H AMP
(400 MI'u, AMCO-de): 6 12,3 (wuc, 1H), 8,35 (T, J=5,6 T'u, 1H), 8,07(n, J=1,2 'y, 1H), 7,73 (ax,
J=1,6 T'u, J=8,4 I'u, 1H), 7,58 (c, 1H), 7,58-7,51 (m, 2H), 7,22 (an, J=1,2 ', J=10,0 I'u, 1H),
6,17 (c, 1H), 4,80 (n, J=6,8 I'u, 2H), 4,71 (1, J=5,2 'y, 1H), 4,51 (c, 2H), 4,46 (n, J=6,4 I'Ly,
2H), 3,55-3,51 (M, 2H), 3,37-27 (m, 2H); XKX-MC: m/z 508,45 (M+1)".

pumepnt 96 u 97. Cunre3 2-((6-x10p6en3o|d]okcazon-2-uia)amuno)-1-merua-1H-
Oen3o[d]lumuaaszon-5-kap6oHoBOH KHCJOTBI H  cHHTe3 2-((6-x10p6en3o[d]okca3on-2-

un)amMuHo)-N-(2-ruapokcustun)-1-merun-1H-6enzo[d|umugaszon-5-kapdoxcamuga
Me

N
Cl o)
al OH cl c J—NH
eI o T s e Sr ]
NH, N
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Ycnosus: a) Dtunkcanran kanusi, EtOH, Kunenue ¢ oOpaTHbIM XONIOAMIBHUKOM, 16 d;
b) SOCl,, Kar. IM®, Kunenue ¢ oOpaTHbIM XOnonwibHUKOM, 3 4; ¢) NaH, stun 2-amuno-1-
metwi- 1 H-6enso[dJumunazon-5-kapookcunar, 1,4-Huokcan, KT, 16 u; d) LiOH-H,O, TI'®,
EtOH, H,0, 60°C, 16 u4; e) 2-amunoatan-1-on , HBTU, JUTIDA, IM®, 0°C - KT, 16 4

Crapusi-a: Cunre3 6-xjopoenso[d]okcazon-2-Tuosa

Yka3aHHOe B 3aroJIOBKE€ COEIMHEHUE CHHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
koTopyro npumensiioT Uit Ilpumepa 32 Craauu-¢ ¢ NpUMEHEHUEM 2-aMHHO-5-XJopdeHomna B
KauecTBe HCXOMHOro Marepuana (Beixom: 69%); 'H SAMP (400 MI'n, JIMCO-ds): & 14,0 (uc,
1H), 7,73 (n, J=2,0 T'u, 1H), 7,35 (an, J=1,6 T'u, J=8,0 I'u, 1H), 7,23 (n, J=8,8 I'u, 1H), XKX-
MC: m/z 184,0 (M-1)".

Crapus-b: Cunre3 2,6-guxsiopoen3o[d]oxca3ona

Yka3aHHOEe B 3aroJIOBKE COSNMHEHUE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
koTopyro npumensitoT st [lpumepa 32 Cragun-d ¢ npuMmenenneM 6-xyopoen3o[d]okcazon-2-
THONA B KAY€CTBE HCXOAHOro Marepuana (Boixom: 69%); 'H SIMP (400 MI'w, IMCO-dg): & 8,01
(m,J=1,6Tu, 1H), 7,77 (n, J=8,4T'u, 1H), 7,51 (nn, J=2,0 'y, J=8,4 'y, 1H).

Cragusi-c:  Cunres »3tHa  2-((6-xsop0enso[d]okcazon-2-un)amuno)-1-merunn-1H-
oenzo[d]lumuaason-S-kapooxcuiara

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHHE CUHTE3UPYIOT C MPUMEHEHHEM TOH e METOIUKHY,
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koTopyro npumensitoT ais [lpumepa 32 Craanu-e ¢ mpuMeHEeHUEM 3TUJ 2-aMuHO- 1-meTmi-1H-
oenso[d]umunazon-S-kapobokcmnata u 2,0-guxjopbenszo[d]okcazona B KayecTBE HCXOMHBIX
matepuaios (Bexon: 24%); 'H sMP (400 MI'u, AMCO-d): 6 12,3 (wc, 1H), 8,23 (m, J=1,6 I'y,
1H), 7,88 (n, J=8,0 I'u, 1H), 7,60 (n, J=2,0 I'u, 1H), 7,53 (un, J=8,4 I'u, 1H), 7,44 (n, J=8,0 I'Ly,
1H), 7,25 (mn, J=2,0 I'n, J=8,0 I'u, 1H), 4,33 (xB, J=7,2 'y, 2H), 3,64 (c, 3H), 1,35 (T, J=7.,2
I'n, 3H); )KX-MC: m/z 369,0 (M-1).

Crapus-d: Cunre3 2-((6-xnopoen3o[d]oxcazon-2-un)amuno)-1-merun-1H-
0en3o[d]umMmnaaszo/-5-kap0oHOBOH KHUCJIOTHI

VYka3aHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYIO MPUMEHSIIOT [uisi coenuuenusi 1h ¢ mpumenenuem stun 2-((6-xnopbensold]okcazon-2-
wi)aMuHoO)- 1 -meTmi- 1 H-6en3o[d Jumunazon-5-kapbokcunara B Ka4eCTBE MCXOIHOTO MaTepuasia
(Boixoxn: 81%); 'H SIMP (400 MI'n, IMCO-de): & 12,8 (wc, 1H), 12,3 (wc, 1H), 8,19 (1, J=1,2
I'm, 1H), 7,87 (an, J=1,6 T'u, J=8,4 'y, 1H), 7,59 (n, J=2,0 'y, 1H), 7,51 (n, J=8,4 'y, 1H),
7,45 (n, J=8,4 T'u, 1H), 7,24 (an, J=2,0 'y, J=8,4 'y, 1H), 3,64 (c, 3H); XKX-MC: m/z 342.9
(M+1)*.

Crapusi-e: Cunre3 2-((6-xmopoen3o[d]oxca3ou-2-un)amuno)-N-(2-ruaporcu3dTui)-1-
metui-1H-6en3o[d|lumugaszon-5-kap6oxkcamuaa

VYka3aHHOE B 3arojIOBKE COCIUHEHNE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyro npuMeHstoT Uit [lpumepa 6 Ctagun-e ¢ npumenenneM 2-((6-xnopbensold]okcazon-
2-un)amuHO)- 1 -meTmin- 1 H-0en3o[d]umnaaszon-5-kapOOHOBOH KHUCIOTHI U 2-aMHUHO3TaH-1-07a B
KauecTBe MCXONHbIX MaTepuanioB (Bexom: 53%); 'H sMP (400 MI'u, IMCO-dg): & 12,3 (tuc,
1H), 8,37 (T, J=5,6 'y, 1H), 8,08 (c, 1H), 7,78 (n, J=8,4 I'u, 1H), 7,58 (x, J=2,0 'y, 1H), 7,49
(n, J=8,8 'y, 1H), 7,44 (n, J=8,4 'y, 1H), 7,24 (an, J=2,0T'y, J=8,4 'y, 1H), 4,72 (1, J=5,2 T,
1H), 3,64 (c, 3H), 3,55-3,51 (M, 2H), 3,37-3,33 (M, 2H); XKX-MC: m/z 386,1 (M+1)".

Mpumepst 98 u 99. Cunre3 1-merna-2-((6-(2,2,2-Tpudroparoxcu)denso[d|okcaszon-
2-nn)amuno)-1H-0en3o[dlumugazon-5-kap6oHoBoii kuca0ThI U cHHTE3 N-(2-MeTOKCHITHII)-
1-meTna-2-((6-(2,2,2-tpudroparoxcu)denszo|[d|oxcazon-2-uin)amuno)-1H-

0enzo|[d]ummnaason-S-kapdokcamuga

F. OH F. OBn E.Co O, OBn Fal O OH FiC. O o] FiC. O
c d ~ 3 0,
(SSC L GOt & S S Gl PCo g Ge S
NO, NO, NO, NH N N

H

O, XF3 0. -CF; O._-CF3
Eo‘le N\ ) Me N\ f Me N\ }
N }——O N >—‘O N o]
LI H—NH g, H—NH LY H H—NH
EtO. N HO N Meo/\’N N

o] o) o}

Ycnosust: a) bersunopomun, K,COs, IM®, 0°C - KT, 16 u4; b) tpudropstanon, NaH,
TT'®, 0°C - KT, 3 4; ¢) 10% Pd/C, MeOH, H,, KT, 16 u; d) Orunkcantan kamusi, EtOH,
Kunenne ¢ obpatHbiM xonoamibHuKoM, 16 1; e) SOCl,, Kar. IM®, Kunenue ¢ obpaTHbIM
xononwibHUKOM, 2 u; f) NaH, stun 2-amuno-1-merun-1H-6en3o[dumunason-5-kapOokcunar,
1,4-Tnokcan, KT, 16 4; g) LiOH-H,0, TT'®, EtOH, H,0, 60°C, 16 u; 4) 2-MeTOKCH3THJIAMHH,
JODA, TUIIDA, IM®D, 0°C - KT, 16 4
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Crapus-a: Cunres 2-(0eH3minokcu)-4-¢gprop-1-uuTpodensona

K mepememmBaemomy pactBopy S-¢rop-2-aurpodenona (8,0 r, 50,9 mmons) B JIMDA
(80 mi) mpu 0°C mobasnsroT kapboHat kanus (14,0 r, 101,8 mmonb) u Oenzundpomun (5,4 mi,
45,8 MMoOnb) U peakMOHHYI cMech nepememnBaroT npu KT B Teuenue 16 4. PeakimoHHyro
cMmech pazbamisiroT Bomoit (200 M) M sKkcTparupyroT stwimanerarom (2 X 200 m).
OObenuHeHHBI OpraHuueckuii cinoil mpombsiBaloT Bomoi (2 X 200 MII), HACHIIEHHBIM
pactBopoM comu (50 mur), cymar Hajx Oe3BOAHBIM CYJIb(ATOM HATPHs M KOHLEHTPUPYIOT TOA
BakyymMmoM. Ocratok oummaror xpomarorpadueri combiflash ¢ npumenennem 10%
STUJIALIETATOM B TIeKCaHE B KAUeCTBE OJJIIOCHTA C TMOJIyY€HHEM YKAa3aHHOTO B 3aroJIOBKE
coenunenus (8,0 r, 64%); 'H smP (400 MI'u, AMCO-de): 6 8,06-8,02 (m, 1H), 7,47-7,36 (™,
6H), 7,05-6,95 (M, 1H), 5,33 (c, 2H).

Crapus-b: Cunre3 2-(6en3uiiokcu)-1-autpo-4-(2,2,2-tpudrop3Tokcu)deH3oia

K pactBopy tpudropstanona (0,23 mi, 3,24 mmons) B TT'® (10 min) npu 0°C nobaBmsiroT
rugpun Hatpusi (60% mucnepcusi B MuUHEpasibHOM Macie) (194 mr, 4,86 MMOIIb) MOPLUSIMH |
nepemMeInuBaroT B TedeHne | 4. 3arem pactBop 2-(6ensunokcn)-4-grop-1-uutpodenzon (400 wmr,
1,62 mMMounb) mOOaBISIFOT K peakLMOHHOW cMmecH u nepememmBaroT npu KT B TedeHue 2 4.
PeakimoHHYI0 CMeCh KOHIIEHTPUPYIOT U pa30aBisitoT xosiomHoi Bomou (20 mut). TBepnbrid
0CanoK (HUIBTPYIOT M CyIIAT IMOJ BAaKyyMOM C IIOJNYYEHHEM YKa3aHHOIO B 3aroJIoBKe
coenunenws (350 mr, 66%), 'H stMP (400 MI'u, AMCO-dg): 6 8,01 (1, J=9,2 T'u, 1H), 7,48-7,33
(M, SH), 7. 11(n, J=2,8 I'uy, 1H), 6,82 (nn, J=2,4 I'u, J=8,8 T'n, 1H), 5,32 (c, 2H), 4,94 (ks,
J=8,8 I'y, 2H).

Cragus-c: Cunres 2-aMmuHo-3-(2,2,2-TpudropaToxcu)penosia

K pactBopy 2-(6eH3unokcu)-1-uutpo-4-(2,2,2-tpudropatokcu)densona (350 mr, 1,07
MMOJib) B MertaHoje (10 wmm) goGammstor 10% Pd/C (50 mr) mom armocdepoii aszora.
Peak1oHHy0 cMech MepeMeInnBaroT 1oy 6aJIOHOM € ra3000pa3HBIM BOAOPOJOM B TeueHue 16
4. PeakMOHHyI0 cMech (QUIBTPYIOT 4Yepe3 CJIOH LeauTa M KOHLEHTPUPYIOT MOJ BAaKyyMOM C
MOJyYEHUEM YKa3aHHOTO B 3aroyioBke coearHenus (210 mr, 95%), 'H amP (400 MI'u, IMCO-
de): 6 6,51 (n, J=8,8 'y, 1H), 6,38 (1, J=2,4 I'u, 1H), 6,28 (nx, J=2,8 I'u, J=8,8 'y, 1H), 4,48
(xB, J=8,8 T'nt, 2H); ’KX-MC: m/z 208,0 (M+1)".

Crapgus-d: Cunre3s 6-(2,2,2-tpudropiTokcu)denso[d]okcazon-2-Tuona

VYka3zaHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH JK€ METOAMKH,
koTopyro mnpumessitor i Ilpumepa 32 Cragum-¢ ¢ npuMeHeHueM 2-amMuHO-5-(2,2,2-
TpudTOpaTOKCH)pEeHONA B Ka4ecTBe HCXORHOro Matepuaina (Bexox: 79%); 'H SIMP (400 MIw,
JIMCO-de): 6 13,8 (tuc, 1H), 7,38 (n, J=2,4 I'u, 1H), 7,18 (n, J=8,8 'y, 1H), 7,01 (an, J=2,4I'L,
J=8,8 ', 1H), 4,79 (xB, J=8,8 T'nt, 2H); JKX-MC: m/z 250,0 (M+1)*.

Crapusi-e: Cunre3 2-xyop-6-(2,2,2-Ttpudroparokcu)denso[d]okcazona

VYka3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
kotopyro npumenstor ansi Ilpumepa 32  Craaum-d ¢ npumeneHueM  6-(2,2,2-
TpudropsTOoKCH)OeH30[d]oKca3zon-2-THONA B KaYeCTBE MCXOIHOIO MaTepHaja U MEePEMELINBAIOT
B Teuenne 2 4. (Bexon: 87%); 'H SAMP (400 MI'u, IMCO-de): & 7.69 (n, J=8.8 T'ni, 1H), 7,60
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(m,J=2,4 T, 1H), 6,15 (nn, J=2.4 ', J=8,8 ', 1H), 4,85 (xB, J=8,8 'y, 2H).

Crapgusa-f: Cunre3 3tun 1-mernia-2-((6-(2,2,2-tpudropatokcu)doenso[d]oxcazon-2-
un)amuHo)-1H-0en3o[d]Jumunazon-S-kapookcuaara

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHUE CUHTE3UPYIOT C MPUMEHEHHUEM TOH K€ METOIUKH,
koTopyro npumeHsitoT as lpumepa 32 Craauu-e ¢ mpuMeHeHUeM 3TUI 2-aMuHO- 1-meTmn-1H-
6enso[d]umunazon-5-kapbokcunara u  2-xj0p-6-(2,2,2-tpudropatokcu)oenso[d]okcazona B
Ka4yecTBe MCXOOHBIX MaTepuanoB (Beixox: 21%); 'H amp (400 MI'u, IMCO-de): 6 12,3 (iuc,
1H), 8,22 (n, J=1,6 T'u, 1H), 7,88 (nn, J=1,2 'y, J=8,0 I'u, 1H), 7,51 (1, J=8,4 I'u, 1H), 7,39 (7,
J=8.4Tmn, 1H), 7,29 (n, J=2,4 T'n, 1H), 6,94 (an, J=2,4 T'u, J=8,4 T'u, 1H), 4,77 (xB, J=8,8 I'ny,
2H), 4,33 (xB, J=7,2 T'u, 2H), 3,63 (¢, 3H), 1,35 (1, J=7,2 T'u, 3H); XKXX-MC: m/z 435,35
(M+1)*.

Crapus-g: CuHnre3 1-meTn-2-((6-(2,2,2-rpudroprToxcu)denso[dloxcazon-2-
un)amuno)-1H-0en3o[d]Jumunazon-5-kap0oHoBo# KHCJIOTHI

VYka3aHHOEe B 3aroJIOBKe COENMHEHUE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
KOTOPYIO NpUMEHsIOT st coefuHeHus lh ¢ npumenenmem stun  1-merun-2-((6-(2,2,2-
TpudTopaToKCcH)OeH30[d]oKcazon-2-mn)amuHo)- | H-6er3o[d|umunazon-5-kapObokcunara B
KauecTBe UCXOAHOro marepuana (Bexom: 62%), 'H amp (400 MI', AMCO-dg): & 12,5 (uc,
2H), 8,18 (o, J=1,2Tu, 1H), 7,86 (nx, J=1,6 I'u, J=8.4 T'u, 1H), 7,48 (xn, J=8.8 ', 1H), 7.40 (m,
J=8.8T'u, 1H), 7,29 (m, J=2,4 T'u, 1H), 6,93 (mn, J=2,4 T'u, J=8,8 T'u, 1H), 4,77 (xB, J=9,2 I'Ly,
2H), 3.62 (¢, 3H); KX-MC: m/z 407,0 M+1)".

Craaus-h: Cunres N-(2-meroxcudTi)-1-merui-2-((6-(2,2,2-
TpudTopIToKcH)oen3o[dlokcazon-2-umn)amuno)-1H-0en3o[dJumuaazon-S-kapdokcamuaa

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHUE CUHTE3UPYIOT C MPUMEHEHHUEM TOH K€ METOIUKH,
KOTOPYI0 TNPHUMEHSIOT 1yt coeauHeHuss 1li ¢ mpumenenuem  1-merun-2-((6-(2,2,2-
TpudTopaTOoKCH)OeH30[d]okcazo-2-un)amuHo)- | H-Genso[ d]umunason-5-kapOOHOBON  KHCIOTHI
U 2-METOKCHUATHJIAMHHA B Ka4eCTBE UCXOMHBbIX MaTtepuanoB (Bexon: 70%); 'H amp (400 MI'L,
JIMCO-dg): 6 12,2 (e, 1H), 8,4 (1, J=5,6 ', 1H), 8,06 (¢, 1H), 7,75 (n, J=8,0 T'u, 1H), 7,46 (x,
J=8,0 I'u, 1H), 7,39 (n, J=8,0 I'u, 1H), 7,28 (x, J=1,6 ', 1H), 6,93 (nn, J=2,4 T'u, J=8,4 T'Ly,
1H), 4,77 (xB, J=8.8 'y, 2H), 3,62 (c, 3H), 3,48-3,43 (m, 4H), 3,28 (c, 3H); XXX-MC: m/z 464,0
(M+1)*.

pumep 100. Cunres N-(2-ruapoxcudTuin)-1-merna-2-((6-(2,2,2-

TpudTop3IToKcH)den3o[dlokcazon-2-um)amuno)-1H-0en3o[dJumuaazon-S-kapdoxkcammuaa

QOVCFB /@/O\/CFa
Me N Me N
\l \!
N 0 g N ;O
J—NH * H J—NH
HO. N Lo~ N

0 Q

Ycnosus: a) 2-amuHosTas-1-o1, HBTU, AUIIDA, IM®, 0°C - KT, 16 4
VYka3zaHHOE B 3arojIOBKE€ COEAWHEHUE CUHTE3UPYIOT C MPUMEHEHUEM TOM K€ METOIUKH,
kotopyro mnpumensitor s Ilpumepa 6 Craauu-e ¢ npumeHeHueM 1-metun-2-((6-(2,2,2-

TpudTopaTokcu)oen3o| dJokcazon-2-min)amuHo)- | H-6en3o[d|umunazon-5-kapOOHOBOM  KUCIIOTBI
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¥ 2-aMHHOSTAH-1-01a B Ka4yeCTBe MCXOAHBIX MaTepuanoB (Bexon: 63%); 'H SIMP (400 MI'w,
JAMCO-dg): & 12,5 (wuc, 1H), 8,42 (1, J=5,2 'y, 1H), 8,07 (c, 1H), 7,81 (n, J=8,4 I', 1H), 7,53
(n, J=8,4 'y, 1H), 7,40 (n, J=8,8 ', 1H), 7,32 (n, J=2,4 'y, 1H), 6,98 (an, J=2,4 'y, J=8,8 'y,
1H), 4,80 (xB, J=8,8 I', 2H), 3,66 (c, 3H), 3,54 (1, J=6,4 I'y, 2H), 3,36 (xB, J=6,0 'y, 2H);
KX-MC: m/z 450,0 (M+1)".

Ipumepsr 101 u 102, Cunrte3 2-((6-(2-ruapoxcudToxcu)denso[d]oxcaszoun-2-
wi)amuHo)-1-metun-1H-0en3o[d|lumuaazon-5-kapoonosoii kucaoTbl u cuHted 2-((6-(2-
rHAPOKCHITOKCH)0eH30[d]okcazoa-2-uin)amuno)-N-(2-meTokcmd T )-1-merui-1H-

6eH30[d]anlaso.u-5 -kap0okcamMuaa
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VYenosust: a) KOH, Boma, 100°C, 30 4; b) (2-OpomsToKcH)(TpeT-OyTHI)AUMETHIICHIIAH,
K>COs, IM®, 130°C, 4 4; ¢) 10% Pd/C, MeOH, H,, KT, 16 u; d) Otunkcanran xamus, EtOH,
Kunenne ¢ obpatubiM xonmonunbHuKOM, 16 4; e) KoCOs3, Mel, ALIH, KT, 16 4; f) m-XIIBK,
XM, 0°C - KT, 4 u; g) NaH, stun 2-amuno-1-metun- 1 H-6en3o[d Jumunaszon-5-kapOokcuiar,
1,4-Tuokcan, KT, 16 4; 1) LiOH-H,0, TI'®, EtOH, H,0, 60°C, 16 u; 4) 2-MeTOKCHITHIIAMUH,
HDDA, TUIIDA, IM®, 0°C - KT, 16 u

Crapgusi-a: Cunre3 3-(0eH3mnokcu)-4-Hurpodenosia

K nepememuBaemoii cycnensun 2-(6ensmnokcu)-4-¢rop-1-uutpobensona (4,0 r, 16,2
mmosb) B Bope (70 mu) mpu KT npobasmstror rumpokcun kamms (4,53 1, 80,9 mmonb) u
peakunoHHyr cMmech mnepememuBaroT npu 100°C B Teuenue 30 4. PeakuMOHHYIO CMeCh
oxnaxnatotT 1o KT, pasbasmsror Bogoi (50 mun) u momkucisitor 1 N HCl m skcrparupyroT
stunaneratoM (3 X 100 mur). OObeaHEHHBIH OPraHMYECKUH CJIOH MPOMBIBAIOT Bomow (50 mu),
HACBHIIEHHBIM pacTBopoM conu (50 ™), cymar Han Oe3BOAHBIM CynbpaToOM HATPHUs U
KOHLIEHTPUPYIOT TOJ BAKYyMOM C TIOJYYE€HHEM OCTaTKa, KOTOPBIH OYHUINAIOT XpoMaTorpadueit
combiflash ¢ npumenenuem 20% 3TUNALETATOM B I'eKCaHE B KAUE€CTBE AJIOEHTA C MOJyUYeHUEM
yKasaHHOTo B 3aronoske coeaunenus (1,5 T, 38%); 'H AMP (400 MI'y, IMCO-de): & 10,88 (c,
1H), 7,90 (n, J=8,8 I'u, 1H), 7,49-7,47 (m, 2H), 7,43-7,40 (m, 2H), 7,35 (n, J=6,8 'y, 1H), 6,69
(n,J=2,4Tu, 1H), 6,49 (nxn, J=2,4 'y, J=9,2 I'y, 1H), 5,25 (c, 2H).

Cragus-b: Cunres (2-(3-(0en3u0KCH)-4-HUTPOPEHOKCH)ITOKCH )(mpem-
Oymu/1)AMMeTHIICHJIAHA

K nepememunBaemomMy pacteopy 3-(6ensmnokcu)-4-aurpodenona (1,5 r, 6,1 mmons) B
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IM®A (15 mn) nmpu KT pobasnstor kapOonar xamus (2,1 r, 153 wmmomp) u (2-
opomatokcu)(mpem-oymun)numverwicunad (1,75 r, 7,3 MMOIb) B TepPMETUYHO 3aKPBITOU
npobupke u HarpeBaroT npu 130°C B Teuenue 4 4. PeakunoHHyo cmech oxyaxnaot a0 KT,
pazbasisiror Bomoit (50 mur) m skcTparupyroT stmianeratoM (2 X 50 mur). OObenuHeHHbIH
OpraHuyeckuii cioi npomeiBatoT BoAoH (2 X 500 mur), HachIIEHHBIM pacTBOpoM conu (30 mi),
cymaT Haj Oe3BOOHBIM CyJb(aTOM HATPUS U KOHLEHTPUPYIOT MO BAKYYMOM C IOJyYeHHEM
ocTaTKa KOTOpOe OuMIIarT Xxpomartorpadueii combiflash ¢ npumenenuem 5% sTunaueratom B
reKCaHe B Ka4eCTBE JJIIOCHTA C MOJyYeHHEeM YKA3aHHOTO B 3arojioBke coenuHenus (8,0 r, 64%);
'H SIMP (400 MI'w, JIMCO-dg): 8 7,96 (n, J=8,8 'y, 1H), 7,49-7,47 (m, 2H), 7,43-7,39 (m, 2H),
7,36-7,34 (m, 1H), 6,89 (1, J=2,4 'y, 1H), 6,67 (an, J=2,4 'y, J=9,2 I'u, 1H), 5,32 (c, 2H), 4,17
(t,J=4,4Tu, 2H), 3,92 (1, J=4,8 'y, 2H), 0,86 (c, 9H), 0,02 (c, 6H).

Cragus-c: Cunres 2-amMuHO0-5-(2-((mpem-
Oy THIAMMETHJICHITIIT )OKCH )ITOKCH ) (peHo1a

VYka3aHHOE B 3arojIOBKE€ COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO TNPUMEHSIOT ans  coeawHeHust le ¢ mpumeHerneM  (2-(3-(Genszmiokcu)-4-
HUTPO(EHOKCH)3TOKCH )(mpem-OyTHI)IUMETUIICUIIaHA B KAuecTBE HMCXOOHOrO MarepHuaia
(Boixom: 87%); 'H SAIMP (400 MI', IMCO-dg): & 6,47 (n, J=8,0 I'y, 1H), 6,30 (x, J=2.8 I'y,
1H), 6,15 (anm, J=2,4 I'y, J=8,4 I'y, 1H), 3,84-3,80 (m, 4H), 0,87 (c, 9H), 0,02 (c, 6H); XKX-MC:
m/z 284,1 (M+1)*.

Cragus-d: Cunres 6-(2-((mpem-
Oy THIAMMETHJICHITHIT)OKCH )ITOKCH ) 0eH30[d]okca30.1-2-THOIAa

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
kotopyro npumeHstoT st IIpumepa 32 Cragum-¢ ¢ npuMeHeHHeM 2-aMuHO-S-(2-((mpem-
Oy THIITMMETHIICHITIIT)OKCH )3TOKCH )peHOoNIa B KadecTBe MCXOonHoro marepuana (Bexon: 77%).
HeounimeHnHoe coeqnHeHne NPUMEHSIOT Ha Cieayrolneil craqun 6e3 Kakux-1u00 aHaTUTHYECKHX
TaHHBIX.

Cranus-e: Cunres 6-(2-((mpem-0y THIIAUM e THJICHITHJI)OKCH )3TOKCH )-2-
(MeTnnTHO)OeH30[d]0KCca3z0mna

VYka3zaHHOE B 3arojIOBKE€ COCUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO  TNpHUMEHSIOT  ainsi  coeguHenms 1b ¢ npumenenumem  6-(2-((Tpert-
Oy THIIAMMETHIICHITAIT)OKCH )3TOKCH )OeH30[ d |okca30-2-THoNa B Ka4eCTBE UCXOAHOTO MaTepHuaa
¥ TepeMemnBaioT B Tedenne 16 4. (Bexon: 80%); 'H SIMP (400 MI', JIMCO-ds): & 7,50 (x,
J=8,8 I', 1H), 7,28 (n, J=2,4 'y, 1H), 6,91 (an, J=2,8 I'y, J=8,8 I'y, 1H), 4,06 (1, J=4,4 I'L,
2H), 3,92 (1, J=5,2 ', 2H), 2,27 (c, 3H), 0,86 (¢, 9H), 0,2 (c, 6H); KX-MC: m/z 340,0 (M+1)".

Crapus-f: Cunres 6-(2-((mpem-0yTHIAAUMETHIICHIIHI )OKCH )ITOKCH )-2-
(MeTnacyabponuna)denso|dlokcazon

VYka3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYO  NPUMEHSAIOT  Ans  coenuHeHus  le ¢ npumeHeHuem  6-(2-((mpem-
Oy THIIAMMETHUIICHITAIT)OKCH )3TOKCH )-2-(MeTUTHO )0eH30[dJokca3ona B KadyecTBE HCXOOHOTO
MaTepHasa U [epeMelnBaioT B Tedenne 4 1 (Bexon: 100%); 'H SIMP (400 MI', JIMCO-de): &
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7,90-7,89 (m, 1H), 7,55 (m, J=8,0 I'u, 1H), 6,99-6,97 (m, 1H), 4,10 (1, J=4,8 ', 2H), 3,95 (T,
J=5,2Tu, 2H), 3,62 (c, 3H), 0,85 (c, 9H), 0,2 (¢, 6H).

Crapus-g: Cunres ITHI 2-((6-(2-((mpem-
Oy THIAMMETHJICHIIHII)OKCH ITOKCH )0eH30[d]okca3oa-2-un)amuno)-1-metua-1H-
oenzo[d]lumuaason-S-kapooxcuiara

VYKka3zaHHOE B 3arojIOBKE€ COEUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
KOTOPYIO TPUMEHSIOT JUIsl coequHeHust 1g ¢ mnpuMeHeHHeM STuil 2-aMuHO-1-merun-1H-
Oenso[d]umunazon-5-kapobokcunara u - 6-(2-((mpem-Oy TUITUMETHIICHITUI ) OKCH )3TOKCH )-2-
(mMeTmncyabhonm)benso[d]okcasona B kauecTBe MCXOHHBbIX Marepuanos (Bexom: 17%); 'H
AMP (400 MI'u, IMCO-de): 6 12,2 (e, 1H), 8,21 (n, J=1,6 T'u, 1H), 7,86 (an, J=1,6 Ty, J=8.4
I'n, 1H), 7,49 (n, J=8,0 T'u, 1H), 7,35 (n, J=8,4 I'n, 1H), 7,12 (n, J=2,4 T'u, 1H), 6,81 (an, J=1,6
I'm, J=8,0 I'u, 1H), 4,32 (xB, J=7,6 'y, 2H), 4,06-4,04 (m, 2H), 3,94-3,92 (M, 2H), 3,62 (c, 3H),
1,35 (1, J=6,8 T', 3H), 0,88 (c, 9H), 0,2 (c, 6H); ’KX-MC: m/z 511,1 (M+1)".

Cragusi-h:  Cunre3  2-((6-(2-ruapoxcudToxcu)oenso|[d]oxcaszon-2-uia)amuno)-1-
metuj- 1H-6en3o[d|lumuaaszon-5-kap60H0BoIl KHCI0THI

K MEePEMEIINBAEMOMY pacTBopy 3THUI 2-((6-(2-((mpem-
Oy THITTUMETUIICHITIIT)OKCH )3TOKCH )OeH30[ d Jokca3on-2-u)amuno)- 1 -metun- 1 H-
oenso[d]umunazon-S-kapookcmiara (80 mr, 0,15 mmonb) B cmecu pactBoputesss TI'® (2 mi),
sraHosia (2 mu) u Bomoi (1 ™) moOaBisiFOT MoHOrMApar ruppokcuna jurtus (32 wr, 0,78
MMOJb). PeakunonHyro cmech HarpeBaioT mpu 60°C B TeueHue 16 4 mpu mepeMeLIMBaHWU.
Peakimonnyro cmech oxmaxaarorT A0 KT ¥ KOHHEHTPHUPYIOT NMPH MOHMKEHHOM JaBJICHUU.
Ocrarok pacteopsitoT Bozxe (20 mur) u nogkucisitor 1 N HCIL monydeHHOe TBeproe BEIecTBO
(GUIBTPYIOT U CyIIaT MOJ BAaKyyMOM C IOJIy4Y€HHEM yKa3aHHOrO B 3aroyioBke coeauHeHus (50
mr, 87%); 'H SIMP (400 MI'n, JIMCO-dg): & 12,8 (e, 1H), 12,3 (wc, 1H), 8,16 (1, J=1,6 I'y,
1H), 7,85 (an, J=1,6 'y, J=8,4 T'y, 1H), 7,46 (n, J=8,4 I'u, 1H), 7,36 (n, J=8,4 I'u, 1H), 7,12 (x,
J=2,4Tu, 1H), 6,82 (an, J=2,4 T'u, J=8,4 'y, 1H), 4,85 (uc, 1H), 4,01 (T, J=4,8 'y, 2H), 3,75-
3,73 (M, 2H), 3,66 (c, 3H); XKX-MC: m/z 369,0 (M+1)".

Cragusi-i: Cunre3 2-((6-(2-ruapoxcudTorcu)oenso[d]okcazon-2-uia)amuno)-N-(2-
MeTokcHITHI)-1-mMeTwia-1H-6en3o[d|umunazon-5-kapookcammuaa

VYka3zaHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO MPUMEHSIOT TUIs1 COEIMHEHUS 1i c MIPUMEHEHUEM 2-((6-(2-
TUIPOKCHATOKCH )OeH30[d|okcazon-2-min)amMuHo)- 1 -metun- | H-6en3o[ d Jumunazon-5-kapOOHOBOM
KHCJIOTHI M 2-METOKCHATHUJIAMHHA B KQ4eCTBE MCXOIHBIX MaTepuajioB. HeouuIneHHbIH MPOAYKT
ounmarT xpomarorpadueit combiflash ¢ mpumenenuem 4% wmeranona B JIXM B kadecTse
smoenta (Boxon: 17%); 'H SIMP (400 MI'u, IMCO-dg): & 12,2 (wc, 1H), 8,43 (t, J=5,2 Ty,
1H), 8,05 (n, J=1,2 Ty, 1H), 7,75 (nn, J=1,6 T'u, J=8,4 I'u, 1H), 7,45 (», J=8,8 'y, 1H), 7,35 (7,
J=8,4T'u, 1H), 7,12 (n, J=2,4 I'y, 1H), 6,82 (nn, J=2,8 'y, J=8,8 I'y, 1H), 4,11 (1, J=4,4 I'Ly,
2H), 3,66 (T, J=4,4 I'u, 2H), 3.61 (c, 3H), 3.,49-3,41 (m, 4H), 3,28 (wc, 1H), 3,24 (¢, 3H);, XKX-
MC: m/z 426,4 (M+1)".

IIpumep 103. Cunres 2-((6-(2-ruapoxcudTokcn)oenso[d]okcazon-2-ua)amuno)-N-(2-
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ruapoxkcudTU)-1-merun-1H-0en3o[d|umunason-S-kapdoxkcamuga
Me
Me [

: N, H
N H N
N b
e LSS v ans
o By e T N e
) O/\/o © o

Ycnousi: a) 2-amunosTan-1-on, HBTU, JJUII2A, IM®, 0°C - KT, 16 4

VYKka3zaHHOE B 3arojIOBKE€ COEUHEHHE CHHTE3UPYIOT C IPUMEHEHUEM TOH K€ METOAMKH,
kotopyto mpumesstor a1 Ilpumepa 6 Craamu-e ¢ npumenenuem  2-((6-(2-
TUIPOKCUITOKCH )OeH30[d|okca3o-2-ui)aMuHo)- 1 -metui- | H-6en3o[ d Jumunazon-5-kapOoOHOBOM
KHUCJIOTHI U 2-aMHUHO3TaH-1-0jJla B KAa4eCTBE MCXOIHBIX MaTepuayioB. HeouuIneHHbIH MPORYKT
ounmarT xpomarorpadueir combiflash ¢ mpumenennem 6% wmeranona B JIXM B kadecTBe
3JIOEHTA C TIOJIyYeHHEM YKa3aHHOIO B 3aroyioBke coenunenns (Boxom: 18%); 'H SMP (400
MTI', IMCO-de): 6 12,05 (e, 1H), 8,35 (1, J=5,2 I'u, 1H), 8,05 (¢, 1H), 7,75 (m, J=8,0 I'w,
1H), 7,45 (n, J=8,4 I'y, 1H), 7,35 (n, J=8,4 ', 1H), 7,11 (n, J=2,4 ', 1H), 6,82 (nxn, J=2,8 I'Ly,
J=8,8 I', 1H), 4,85 (wc, 1H), 4,72 (T, J=4,8 'y, 1H), 4,01 (T, J=4,8 'y, 2H), 3,72 (xB, J=4,4
I'u, 2H), 3,61 (c, 3H), 3,53 (kB, J=5,6 ', 2H), 3,37-3,33 (m, 2H); XKX-MC: m/z 412,0 (M+1)".

IIpumep 104. Cunres 2-((6-(2-ruapoxcudTokcu)oenso[d]oxcaszon-2-uia)amuno)-N-(2-

(2-ruapoxcudTorcu)ITIi)-1-metun-1H-6en3o[d|umuaason-S-kapboxkcamuga

e o
N H N, H
N, N
»” )’—0 —ab- H I\-’?’. }I_o
HO N /""'--/N N
o) HO~/"0 o

OH OH
ON ON

Ycnosus: a) 2-(2-amuHodTOoKCH )3TaH-1-00, HBTU, JUIIDA, IM®, 0°C - KT, 16 4

VYKa3zaHHOE B 3arojIOBKE€ COEMHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
koTopytro  mpumeHstor 1y Ilpumepa 6 Craauu-e ¢ npumeHeHuem  2-((6-(2-
THIPOKCUITOKCH )0eH30[d|okcas3om-2-un)amMuHo)- 1 -metin- 1 H-6en3o[d Jumunazon-5-kapOoHOBOI
KHUCJIOTBI U 2-(2-aMMHOSTOKCH)3TaH-1-0Jla B Ka4eCTBE MCXOAHBIX MarepuaioB. HeounrneHHbIH
NPOAYKT OYMINAIOT Xpomartorpadueii combiflash ¢ mpumenennem 10% wmeranona B IXM B
Ka4eCTBe 3JIF0EHTA C TIOJyYEeHUEM YKa3aHHOTO B 3arojioBke coeannenus (Boexon: 18%); 'H sIMP
(400 MI'u, IMCO-dg): 6 12,05 (e, 1H), 8,41 (e, 1H), 8,04 (c, 1H), 7,74 (n, J=8,4 'y, 1H),
7,45 (n, J=8,4 I'u, 1H), 7,35 (n, J=8,8 I'y, 1H), 7,11(c, 1H), 6,82 (x, J=6,8 'y, 1H), 4,61 (1c,
2H), 4,01 (T, J=4,4 I'u, 2H), 3,72 (1, J=4,8 'y, 2H), 3,66 (c, 3H), 3,57-3,43 (M, 8H); XKX-MC:
m/z 456,3 (M+1)*.

[Ipumep 105. Cunres THAPOXJIOpUIA N-(2-amun03TII)-2-((6-(2-
ruapokcudITOKcH)0en3o|d]okcaszon-2-uia)amuno)-1-meTui-1H-6enso[d|umugazon-5-

KapOokcamuaa
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Ycnosus: a) Tper-OyTun (2-amunoatun)kapoamar, HBTU, JUTIDA, IM®, 0°C - KT, 16
g; b) HCI, 1,4-Tuokcan, 0°C - KT, 3 4

Crapusi-a: Cunre3 tper-Oytma (2-(2-((6-(2-ruapoxcudToxcu)denso[d]oxcazon-2-
un)amuno)-1-merun-1H-6en3o[d|umuaason-S-kapdoxkcamugo)ituin)kapbamara

K  mepememuBaemMomy  pactBopy  2-((6-(2-ruapokcusTokcH)oen3o[d]okcazon-2-
wi)aMuHoO)- 1 -meTm- 1 H-Genso[ d Jumunazon-5-kapbonosoii kucnorsl (100 mr, 0,27 mMmonb) B
JIM®A (2 mi) npu 0°C gobassiror N-stuguusonponunamud (0,09 mi, 0,54 mmons) u HBTU
(102 wmr, 0,27 mmonb). PeakIMOHHYIO CMeCh MepeMelmnBaloT B TedueHne 30 MHH, 3aTeM
nobasysitoT mpem-OyTun(2-amuHosTun)Kapoamar (48 wmr, 0,30 MMoOnbp) W TepeMelINBaHUE
npoposwkatoT npu KT B Teuenune 16 u. Ilocne 3aBeplieHuss peakuuy, peakLMOHHYK) CMECh
pasbasmsiror Bozmoit (15 mur) m mepememuBaroT B TeueHwe 15 muH. IlonmydenHoe TBepmoe
BEINECTBO (UIBTPYIOT, CyIIAT IMOA BAaKyyMOM C IOJYYEHHEM HEOUMIIEHHOTO IPOAYKTA,
KOTOpBIN ounmaroT xpomarorpadueit combiflash ¢ npumenenunem 3% wmeranona B JIXM B
Ka4yeCTBe 3JIF0OCHTA C MOJIyYeHHEM YKa3aHHOTO B 3arojioBke coenunenus (70 mr, 50%); 'H saMP
(400 MI'u, IMCO-dg): 6 12,20 (tuc, 1H), 8,39 (e, 1H), 8,05 (¢, 1H), 7,73 (n, J=8,4 I'y, 1H),
7,45 (n, J=8,4 I'u, 1H), 7,35 (7, J=8,0 'y, 1H), 7,11 (1, J=2,0 I'y, 1H), 6,91 (e, 1H), 6,82 (nx,
J=2,0Tn, J=8,4 I'u, 1H), 4,85 (wc, 1H), 4,01 (1, J=4,8 'y, 2H), 3,72 (wc, 2H), 3,61 (c, 3H),
3,30 (2H cauBasicey ¢ BnaxxubiM ukom JIMCO), 3,12 (a, J=6,0 T'u, 2H), 1,38 (c, 9H); XKX-MC:
m/z 511,3 (M+1)*.

Craaus-b: Cunres THAPOXJIOpHIA N-(2-amun03THIT)-2-((6-(2-
ruapokcuITOKCcH)0en3o|[d]okcazon-2-uia)amuno)-1-merui-1H-6enszo[d|umunazon-5-
Kapbokcamuaa

K NepeMeLINBAEMOMY pacTBopy mpem-oyTun(2-(2-((6-(2-

TUIPOKCUATOKCH )OeH30[d|okcazon-2-ui)amMuHo)- 1 -metun- | H-6en3o[d Jumunazon-5-
kapOokcamuzno)stui)kapdbamara (70 mr, 0,14 mmonp) B 1,4-muokcane (3 mi) npu 0°C nobasnstoT
4 M HCI B 1,4-nuokcane (1 mu) u nepememmBaroT npu KT 3 u. PeaknmonHyr cmech
KOHLIEHTPUPYIOT TPHU MOHIKEHHOM JABJIEHHU M OCTATOK PACTHPAIOT C JUITUIIOBBIM 3(UPOM U
pacTBOpuUTENb OTTOHAIOT. IloNydeHHOE TBEpAOe BEIECTBO CYIIAT MO/ BAKYYMOM C MOJyYeHHEM
YKa3aHHOTO B 3aTOJIOBKE COeAMHEH s (35 Mr, 57%); 'H SIMP (400 MI'ty, IMCO-de): § 12,5 (uic,
1H), 8,78 (c, 1H), 8,12-8,07 (m, 4H), 7,90 (n, J=8,0 I'u, 1H), 7,56 (a, J=8,4 I'y, 1H), 7,36 (x,
J=8,4Twu, 1H), 7,18 (¢, 1H), 6,88 (1, J=8,0 ', 1H), 4,02 (wuc, 2H), 3,73 (1uc, 2H), 3,66 (c, 3H),
3,56 (xB, J=5,2 Ty, 2H), 3,02 (xB, J=5,6 'y, 2H); dKX-MC: m/z 411,2 (M+1)*.
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IIpumep 106. Cunres N-(2-((4,5-auruapo-1H-umuaazon-2-nia)amuHo)3Tug)-2-((6-(2-

ruapoxcudIToKcu)0en3o|[djokcaszon-2-uia)amuno)-1-meTui-1H-6enso[d|umuaazon-5-

kap0okcamuaa
e Me
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Venosust: a) N'-(4,5-nuruppo- 1 H-umunason-2-mn)sras-1,2-quamun, HBTU, JIUIIDA,
JIM®, 0°C - KT, 16 u

VYka3aHHOE B 3arojIOBKE COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
kotopyto mpumessitor s Ilpumepa 6 Craguu-e ¢ npumeHeHueMm  2-((6-(2-
TUIPOKCUATOKCH )OeH30[d|okcazon-2-ui)aMuHo)- 1 -metui- | H-6en3o[ d Jumunazon-5-kapOOHOBOIM
KHUCJIOTBI U Nl—(4,5—ILI/IFI/II[pO—lH—I/IMI/II[aSOJ'I—Z—I/IJ'I)BTaH—1,2—I[I/IaMI/IHa B Ka4eCTBE HUCXOIHBIX
marepuanos (Boixox: 58%); 'H SAMP (400 MI'n, JIMCO-dg): & 8,73 (uc, 1H), 8,49 (c, 1H), 8,05
(c, 1H), 7,75 (n, J=8,4 I'u, 1H), 7,41 (n, J=8,0 I', 1H), 7,31 (n, J=8,4 I'n, 1H), 7,08 (m, J=2.0
I'm, 1H), 6,79 (nn, J=1,6 'y, J=8,0 I'n, 1H), 4,86 (wc, 1H), 4,00 (T, J=4,8 ', 2H), 3,72 (1uc,
2H), 3,60-3,55 (m, 7H), 3,43 (wc, 2H), 3,30 (2H cnuBasice ¢ BnaxabsiM ukom [IMCO); KX-
MC: m/z 479,2 (M+1)".

Hpumepsr 107 u 108. Cunte3 2-((5-¢prop-6-(Tpudropmerni)oenso|[d]oxcazon-2-
ui1)amuHo)-1-metun-1H-0en3o[d|umuaazon-S-kapooHoBoii kuca0Thl U cuHTe3 2-((5-drop-
6-(Tpudpropmerni)denso[dlokcaszon-2-ua)amuno)-N-(2-rugpoxcudTui)-1-meruia-1H-

oenzo[d]umuaason-S-kapéokcamuaa

FgC OH F3C H F3C OH F3C F.C
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Ycenosus: a) HNO; (65-70%), AcOH, 0°C - KT, 2 4; b) 10% Pd/C, MeOH, H,, KT, 16 u;
¢) Orunkcantan kamusi, EtOH, Kunenue ¢ obparabim xomonuiasHuKOM, 16 4; d) SOCI,, Kar.
JIM®, Kunenue ¢ oOpaTHbIM XojomwibHukoM, 2 4, e€) NaH, stun 2-amwuuo-1-merun-1H-
oenso[ d]umunazon-5-kapookcunart, 1,4-Inokcan, KT, 16 4; f) LiOH-H,0, TI'®, EtOH, H,0,
60°C, 16 4, g) 2-amuHosTan-1-on, HBTU, TUIIDA, AM®, 0°C - KT, 16 4

Crapusi-a: Cunres 4-grop-2-HuTpo-3-(Tpudpropmerni)penoia

K pactBopy 4-¢drop-3-(tpudropmerun)denona (1 r, 5,6 mmonb) B ykcycHO# kuciore (20
mut) nobasisitoT 60% BOIHYIO a30THYIO KHCIOTY (3 MJI) B YKCYCHOW KucyoTe (5 M) MO Karuisim
npu 10~15°C. PeakllMOHHYIO CMeCh NEPEMELINBAIOT IIPU KOMHATHOH TeMIepaType B TeUeHue 2

4. 3aTeM CMeChb BBUIMBAIOT B JensHyro Boay (50 mi) u skcrparupyoT EtOAc (3 X 50 mm).
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OObennHEeHHBIE OPTaHUYECKHE CIION MPOMBIBAIOT BONOH (2 X 50 M), HACBILIEHHBIM PACTBOPOM
comu (30 mu), cymar Haj O0e3BOAHBIM CYJIb()ATOM HATPUS U KOHLEHTPUPYIOT IMOJ BAaKyyMOM C
NOJIy4eHHEM HEOUYHMIIEHHOIO IPOAYKTAa KOTOpOe OYHMINArT xpomarorpadueit combiflash ¢
npumeHeHueM 5% EtOAc B rekcaHe B KadyeCTBE JJIO€HTAa C MOJYYEHHEM YKAa3aHHOIO B
3aronoBke coenuHeHus (700 mr, 22%); 'H AMP (400 MI'u, IMCO-dg): 6 11,71 (tuc, 1H), 8,14
(m, J=10,4 T'u, 1H), 7,44 (n, J=5,6 'y, 1H); KX-MC: m/z 224,0 (M-1)".

Cranus-b: Cunre3 2-amuno-4-gprop-5-(tpudpropmeruni)denona

VYka3zaHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYIO NPUMEHSIOT il coequHeHuss le ¢ mpumeHeHweM  4-¢rop-2-HUTpO-5-
(tpudropmerin)beHona B KauecTBe HCXOmHOro Matepuana (Boxox: 82%); "H SIMP (400 MIw,
JIMCO-de): 6 9,54 (c, 1H), 6,78 (n, J=7,2 'y, 1H), 6,48 (n, J=13,2 'y, 1H), 5,5 (1uc, 2H).

Crapus-c: Cunre3 S-¢prop-6-(Tpudropmernn)denso[d]oxcazon-2-Tuona

VYKa3aHHOE B 3arojIOBKE COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyto mnpumensitor ansi Ilpumepa 32 Craamu-¢ ¢ npuMeHeHHeM 2-aMHHO-4-(rop-5-
(tpudropmerin)heHona B KauecTBe HCXOMHOro Mateprana (Boxom: 82%); 'H SIMP (400 MIw,
JIMCO-de): 6 14,4 (e, 1H), 8,10 (m, J=5,6 T'u, 1H), 7,43 (n, J=9,6 I'y, 1H); KX-MC: m/z
236,0 (M-1)".

Crapus-d: Cunre3 2-xjop-5-¢pTop-6-(Tpudpropmernn)denso[d]oxcazona

VYKa3aHHOE B 3arojIOBKE COEJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
kotopytro mpumenstor ansi  Ilpumepa 32 Craguu-d ¢ npumeneHuem  S-¢rop-6-
(TpudropmeTmin)oen3o[d]okca3on-2-THoa B Ka4eCTBE UCXOJHOTO MaTepuaja U MepeMeInBarOT
B TeueHue 2 4 (Beixom: 99%), 'H stMP (400 MI'u, AMCO-dg): 6 7,74 (n, J=6,0 I'u, 1H), 7,30 (x,
J=10,0 I'y, 1H).

Cragusi-e:  Cunres 3tua  2-((5-¢prop-6-(Tpudropmerni)denso[d]oxcazon-2-
wi)amuHo)-1-metun-1H-0en3o[dlumugazon-S-kapooxcuaara

VYKka3zaHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
koTopyro npumensitoT ajisi [ipumepa 32 Crtaanu-e ¢ mpuMeHEeHUEM 3TUl 2-aMuHO- 1-meTm- 1H-
Oenszo[d]umunazon-S-kapobokcunata u 2-xjop-5-prop-6-(Tpudropmerin)denso[d]okcazona B
KauecTBe MCXOMHBIX MaTepuanos (Bexox: 52%); 'H SAMP (400 MI'u, IMCO-dg): & 12,43 (uuc,
1H), 8,22 (n, J=1,6 I', 1H), 7,88 (nxm, J=1,6 I'u, J=8,4 I', 1H), 7,83 (1, J=6,0 I', 1H), 7,75 (7,
J=8,4 I'u, 1H), 7,41 (n, J=11,2 I'n, 1H), 4,33 (xB, J=7,2 'y, 2H), 3,66 (c, 3H), 1,35 (1, J=7,2
', 3H); KX-MC: m/z 423,0 (M+1)".

Crapgus-f: Cunre3 2-((5-¢rop-6-(Tpudropmerni)doenso|[dloxcazon-2-uia)amuno)-1-
meTuj-1H-6en3o[d|lumuaazon-5-kap60H0BoI KHCI0THI

VYKa3aHHOE B 3arojIOBKE COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOpYI0O mpuMeHstoT ansi  coeguHenns lh ¢ npumenenwem st 2-((5-¢rTop-6-
(Tpudropmermn)denzo[d]okcazon-2-mn)amuno)- 1 -merun- 1 H-6enso[ d Jumunazon-5-
kapOoKkcHiaTa B KauecTBe UcXogHoro marepuana (Bexon: 86%); 'H sMP (400 MI'u, AMCO-
ds): 6 12,4 (e, 2H), 8,20 (c, 1H), 7,89 (1, J=8,4 I'u, 1H), 7,84 (n, J=6,4 'y, 1H), 7,55 (7, J=8.8
I'u, 1H), 7,44 (n, J=11,2 ', 1H), 3,67 (¢, 3H); KX-MC: m/z 395,1 (M+1)".
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Craaus-g: Cunre3 2-((5-¢grop-6-(rpudropmerni)denso[d]oxcason-2-ni)amuno)-N-
(2-ruapoxcurTun)-1-merun-1H-6en3o[d|umuaazon-S-kapdoxkcamuga

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IMPUMEHEHHUEM TOH K€ METOAMKH,
kotopyto mnpumenstoT a1 Ilpumepa 6 Craaum-e ¢ npumeneHueMm 2-((5-¢rop-6-
(Tpudropmetin)denso[d]okcazon-2-un)amuno)- 1 -merun- 1 H-6enso[ d [umunazon-5-kapOoHOBOM
KHCJIOTHI M 2-aMHHO3TaH- 1-0/1a B KauecTBe HCXOMHBIX MaTepuanos (Bexon: 72%); 'H SIMP (400
MTI'n, IMCO-de): & 12,35 (e, 1H), 8,40 (wc, 1H), 8,09 (c, 1H), 7.84-7,79 (m, 2H), 7,54 (7,
J=8,4 T'y, 1H), 7,44 (n, J=11,6 T'u, 1H), 4,50 (wc, 1H), 3,67 (¢, 3H), 3,54 (1, J=6,4 'y, 2H),
3,38-3,33 (m, 2H); XKX-MC: m/z 438,0 (M+1)".

Ipumep 109. Cunre3 N-(2-meToxkcudITHI)-1-MeTHI-2-(0Kca30010[5,4-blnupuaun-2-

unamuno)-1H-6en3o[d|umuaazon-5-kapéoxcammnaa

Ny ~OH Ny OH N N N}—
= R 20 20, NH
| : u _bb LI - RI d /
2—SH —= | />—C\ — = FEtC o e
Z N, Z NH, N A~ Ny Q S

(@] N/|\|

Ycnosus: a) 10% Pd/C, MeOH, H,, KT, 16 u; b) Tuodocren, TT'®, KT, 16 4; ¢) SOCl,,
Kar. IM®, Kunenne ¢ obpatHbiM xononuiabHukoM, 2 4, d) NaH, stun 2-amuno-1-merun-1H-
oenso[d]umunazon-5S-kapookcunar, 1,4-Aunokcan, KT, 16 u; e) LiOH-H,0, TT'®, EtOH, H,0,
60°C, 16 u; f) 2-metokcustan-1-amun, JJODA, [TUIIDA, IM®, 0°C - KT, 16 4

Cragus-a: CuHTe3 3-aMHHONUPUANH-2-0/1a

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHUE CUHTE3UPYIOT C MPUMEHEHHUEM TOH K€ METOIUKH,
KOTOPYIO NMPUMEHSIOT JJisl cCoequHeHus1 1e ¢ nmpuMeHeHneM 3-HUTPOIUPUINH-2-0Jla B Ka4eCTBe
ucxoaHoro Matepuaia (Beixom: 85%); 'H sMmP (400 MI', IMCO-dg): & 11,3 (e, 1H), 6,59
(mm, J=2,0 T'y, J=6,8 T, 1H), 6,43 (an, J=2,4 I'u, J=6,8 I'y, 1H), 5,98 (1, J=6,0 'y, 1H), 4,97
(e, 2H); dKX-MC: m/z 111,25 (M+1)*.

Crapus-b: Cunre3 okca3ono[5,4-bjnupuaun-2-Tuona

K pactBopy 3-amunonmupuaus-2-onma (500 mr, 4,5 mmons) B TI'® (15 mu) mpu KT
nobasysiroT THodocred (0,41 mu, 5,4 MMOJIb) MEIJIEHHO B TeYeHHe 15 MUH U MepeMelnnBaroT
npu KT B Teuenune 16 4. PeakInOHHYIO CMECh racsiT HaChIIIEHHbIM BOAHBIM PACTBOPOM XJIOPUAA
amMoHus (9 MIT) U KOHUEHTpUPYIOT. BogHbii cioli moamenaunBaroT 10 N ruapokcHIoM HaTpus
(5 mn) um skcrparupyroT sTHnaneratom (2x30 mt), BomHbid cinod nomkuciasiror 1 N HCIL u
skcTparupyrot stminaneratoM (2 X 100 mu). Opranudeckuil cjiod cymar Hajg Oe3BOAHBIM
CysibaTOM HATPUST W KOHICHTPUPYIOT IMOA BAKyyMOM C TMOJYYEHHEM OCTaTKa, KOTOPBIH
ounmarT xpomarorpadueit combiflash ¢ mpumenenunem 2% wmeranona B JIXM B kadecTse
3JIOEHTA C TMOJYYEHHEM YKa3aHHOro B 3arosioBke coenuHeHus (200 mr, 29%);, XKX-MC: m/z
153,15 (M+1)".

Crapus-c: Cunres 2-xJi0pokca3o0.10[5,4-bjnupuauna
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K pactBopy okcazonol5,.4-blnupunnn-2-trona (200 mr, 1,31 MMonb) B THOHHIXJIOpPHIE
(5 mi) mpu KT nobasmstror N,N-numerunpopmamun (1 xKarmmo) U peakOHHYI CMECh KHUIISTAT
¢ oOpaTHBIM XOJOAMJIBHMKOM B TedyeHHe 2 4. PeakunoHHYI0 CMeChb KOHLEHTPHUPYIOT NpHU
MOHMKEHHOM JIaBJIGHUU M HEOUMIIEHHOE COeIUHEHHE NMPHUMEHSIOT Ha cliefyromei cranuu 0e3
KaKoi-ub0 nampHeimeit ounctku (220 mr), 'H SIMP (400 MI'ty, IMCO-ds): & 8,40 (mn, J=1,6
I'u, J=4,8 I'y, 1H), 8,26 (ax, J=1,2 I'y, J=7,6 I'y, 1H), 7,56-7,53 (M, 1H); XKX-MC: m/z 155,1
(M+1)*.

Cragusi-d: Cunre3 3tna  1-mermi-2-(okca3o.o[5,4-bjnupuaun-2-naamuno)-1H-
oenzo|[d]lumuaason-5-kap6okcuiara

VYka3zaHHOE B 3arojIOBKE€ COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOIHKH,
koTopyro npumensitoT ajisi [lpumepa 32 Crtaauu-e ¢ mpuMeHEHUEM 3TUl 2-aMuHO- 1-meTmi- 1H-
Oenso[d]umunazon-S-kapOokcunaTa u 2-XJOpoKca3ono[S.4-b]nupunruHa B Ka4eCcTBe HUCXOIHBIX
matepuaios (Bexomn: 20%); 'H amP (400 MI'y, IMCO-de): 6 8,24 (¢, 1H), 8,02 (m, J=5,2 I'y,
1H), 7,89 (an, J=1,6 I'y, J=8,8 ', 1H), 7,79 (n, J=7,2 I'u, 1H), 7,56 (n, J=8,4 I'y, 1H), 7,29-
7,26 (M, 1H), 4,33 (xB, J=7,2 I'u, 2H), 3,67 (¢, 3H), 1,35 (1, J=6,8 I'y, 3H); XKX-MC: m/z
338,15 (M+1)".

Cragus-e: Cunres 1-meTHJI-2-(0KCca3010[5,4-b|nupuaun-2-unamuno)-1H-
O0en3o[d]umMmnaaszo/-5-kap0oHOBOH KHCJIOTHI

VYKa3aHHOE B 3arojIOBKE COEJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO NpUMeHSIOT it coenmHeHus lh ¢ mpumenenmem >tun 1-metwn-2-(okcazono|5,4-
bnupuann-2-nnamuno)- 1 H-6en3o[d|umunazon-5-kapOokcminara B~ KaueCTBE  HCXOIHOTO
marepuana (Boixom: 54%); 'H SIMP (400 MI', IMCO-ds): & 12,8 (¢, 1H), 12,4 (wc, 1H), 8,20
(c, 1H), 8,01 (&, J=5,2 I'u, 1H), 7,89 (n, J=8,0 I'u, 1H), 7,79 (n, J=7,2 I'u, 1H), 7,54 (n, J=8,0
I'u, 1H), 7,28-7,25 (M, 1H), 3,67 (c, 3H); ’KX-MC: m/z 310,1(M+1)".

Cragus-f: Cunre3  N-(2-meroxcmdTHI)-1-MeTHI-2-(0KCca30.10[5,4-b|nupuann-2-
unamuno)-1H-6en3o[d|umuaazon-5-kapéoxcammuaa

VYKa3aHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYIO TpUMEHSIIOT st coenmHeHuss 1li ¢ mpumenenuem 1-mermi-2-(okcasonol5,4-
b]mupunun-2-unamuno)- 1 H-0en3o[dJumMuaazon-5-kapOoHOBOM KHCIIOTBI u 2-
METOKCHATHIAMHHA B KA4eCcTBE HCXONHBIX Marepuanos (Bexom: 38%); 'H SAMP (400 ML,
JIMCO-dg): 6 12,38 (uc, 1H), 8,47 (c, 1H), 8,09 (c, 1H), 8,0 (n, J=3,6 I'u, 1H), 7,79-7,77 (m,
2H), 7,52 (n, J=8,4 'y, 1H), 7,27-7,24 (m, 1H), 3,66 (c, 3H), 3,48-3,44 (M, 4H), 3,28 (c, 3H);
KX-MC: m/z 367,2 (M+1)".

IIpumep 110. Cunrte3 N-(2-ruapoxcudTui)-1-merunu-2-(oxcaszonolS,4-blnupuaun-2-

unamuHo)-1H-6en3o[d|umuaazon-S-kapdoxcamuga
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Ycnous: a) 2-amunostan-1-on, HBTU, [IUTIDA, IM®, 0°C - KT, 16 4
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VYka3aHHOE B 3aroJIOBKE€ COEIMHEHHUE CUHTE3UPYIOT C MPUMEHEHUEM TOMH K€ METOIUKH,
koTtopyto npumenstoT s Ilpumepa 6 Craaumu-e ¢ npumeHeHueMm 1-merui-2-(okcasomnolS,4-
b]mupunun-2-unamuno)- 1 H-0en3o[d|umMnaaszon-5-kapOOHOBOM KUCIOTHI M 2-aMUHO3TaH- 1-051a B
KauecTBe MCXONHbIX MaTepuanos (Bexom: 51%); 'H saMP (400 MI'u, IMCO-dg): & 12,3 (tuc,
1H), 8,38 (wuc, 1H), 8,09 (¢, 1H), 8,01 (1, J=4,4 I'u, 1H), 7,80-7,76 (m, 2H), 7,52 (1, J=8,4 I'L,
1H), 7,25 (T, J=6,8 'y, 1H), 4,72 (wc, 1H), 3,66 (c, 3H), 3,53 (wc, 2H), 3,35 (xB, J=6,0 I'ny,
2H); KX-MC: m/z 353,0 (M+1)*.

Ipumepsr 111 u 112. Cunre3 1-meTnia-2-(oxcazouo[4,5-bjnupuaun-2-unamuno)-1H-
Oen3o[d]umuaaszon-5-kapooHoBoii KuCJAOTBI H cuHTe3 N-(2-MeToKCHITHI)-1-MeTHII-2-

(oxca3zo0.10[4,5-b|nupuaun-2-nnamuno)-1H-6en3o[dJumunazon-5-kap6oxkcamuaa
Me
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Ycnosus: a) CS,, EtOH, Kunenue ¢ obparasiM xonomuwibankoM, 12 4; b) SOCl,, Kar.
JIM®, Kunenue ¢ oOpaTHbIM XojomwibHukoM, 2 4; ¢) NaH, stun 2-amwuuo-1-merun-1H-
oenso[d]umunazon-5-kapookcmnar, 1,4-{uokcan, KT, 16 u; d) LiOH-H,0, TT'®, EtOH, H,0,
60°C, 16 u; e) 2-meTokcusTan-1-amun, JOPDPA, JJUTIDA, IM®, 0°C - KT, 16 g

Crapusi-a: Cunre3 okca3oi10[4,5-bjnupuaunne-2-tuoaa

K pactBopy 2-amuHonupuauH-3-oia (2,2 r, 20 mmons) B stanone (40 mu) mpu KT
nobassror ruppokcun kamus (1,68 r, 30 mMmonb) um pucynbpua yraepoma (15 wmm).
PeakuMoHHYI0 CMeCh KUISITAT ¢ OOpaTHBIM XOJOAMIBHUKOM B Te4eHue 12 4, 3aTeM OXJIaXKIaroT
no KT, pa3baBnsroT Bomoit (75 Mi1) M HEWTPATU3YIOT JIEASTHOW YKCYCHOH KuciaoToi. Teepablit
0CaZoK (HUIBTPYIOT M CyIIAT MOJ BAaKYyMOM C TMOJYYEHHEM YKa3aHHOTO B 3arojiOBKe
coenunenus (1,8 r, 59%); 'H saMmPp (400 MI'u, IMCO-dg): & 14,5 (¢, 1H), 8,23 (anm, J=1,2 T'y,
J=5,2 Tu, 1H), 7,88 (an, J=1,6 T'u, J=84 T'u, 1H), 7,29-7,26 (M, 1H); XKXX-MC: m/z 153,1
(M+1)*.

Crapus-b: Cunre3 2-xmopoxkca3om0[4,5-bjnupuaunna

VYka3zaHHOE B 3arojIOBKE€ COSIUHEHHE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
koTopyro npumMeHsroT 1 [lpumepa 32 Cragun-d ¢ mpumeHnenuneM okcaszono[4,5-b | nupuann-2-
THOJIAa B KAYE€CTBE UCXOHOTO MaTepHaja 1 HarpeBaroT B TeueHue 2 4. (Bexox: 100%); 'H samP
(400 MI'u, AMCO-de): 6 8,01 (mn, J=1,6 I'u, J=5,6 I'n, 1H), 7,61 (mn, J=1,2 'y, J=8,0 ', 1H),
7,10-7,06 (m, 1H); XKX-MC: m/z 155,01 (M+1)".

Cragusi-c:  Cunres »3tHa  1-metna-2-(okcazono[4,5-blnupuaun-2-unamuno)-1H-
oenzo[d]lumuaason-S-kapookcuiara

VYka3zaHHOE B 3arojIOBKE€ COEIUHEHUE CUHTE3UPYIOT C MPUMEHEHUEM TOM K€ METOIUKHU,

koTopyro npuMmeHsitoT as [pumepa 32 Craauu-e ¢ mpuMeHEHUEM dTUN 2-aMuHO- 1-meTmi-1H-
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Oenso[d]umunazon-S-kapOokcmiaTa u 2-XJopokca3ono[4,5-b]nmupunrHa B Ka4ecTBe HMCXOIHBIX
marepuanos (Bexox: 32%); 'H SIMP (400 MI't, IMCO-dg): & 7,98 (c, 1H), 7,94 (n, J=4,4 'y,
1H), 7,62 (n, J=9,2 I'u, 1H), 7,36 (n, J=7,2 I'y, 1H), 7,21-7,18 (M, 1H), 6,77-6,74 (m, 1H), 4,32-
4,26 (m, 2H), 3,57 (¢, 3H), 1,38 (1, J=6,8 'y, 3H); KX-MC: m/z 338,15 (M+1)".

Cragus-d: CuHnre3 1-meTu1-2-(okca3oo0[4,5-bjnupuaun-2-unnamuno)-1H-
Oenso[d]umuaazon-5-kap0oHOBOI KHCJIOTHI

VYka3zaHHOE B 3arojIOBKE€ COEJUHEHHE CUHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
KOTOPYIO NpUMEHSIOT it coenuHeHus lh ¢ nmpumenenunem stun 1-merun-2-(okcaszono[4,5-
bnupuaun-2-unamuno)- 1 H-6en3o[d|umunaszon-5-kapOokcunata B~ KauyeCcTBE  HCXOIHOTO
matepuana (Bexon: 73%); 'H ssMP (400 MTI'u, IMCO-dg): 6 12,83 (e, 1H), 12,44 (wc, 1H),
8,26-8,23 (m, 2H), 7,89 (n, J=8,4 I'u, 1H), 7,78 (n, J=7,6 I'u, 1H), 7,75 (n, J=8,4 'y, 1H), 7,12-
7,09 (m, 1H), 3,72 (c, 3H); KX-MC: m/z 310,15 (M+1)".

Crapusi-e:  Cunres  N-(2-mMetokcudTHI)-1-MeTHI-2-(0Kca30q0[4,5-blnupuaun-2-
unamuHo)-1H-6en3o[d|umuaazon-5-kapéoxcammuaa

VYka3zaHHOE B 3arojIOBKE COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOIHKH,
KOTOPYIO TIPUMEHSIFOT st coenmHeHust 1i ¢ mpumeneHuem 1-mermi-2-(okcasonol4,5-
b]mupunun-2-nnamuno)- 1 H-0en3o[d|umuaason-5-kapOoHOBOM KHCJIOThI u 2-
METOKCHATHIAMHHA B KA4eCTBE HCXONHBIX Marepuanos (Bexom: 53%); 'H SAMP (400 ML,
JIMCO-de): 6 12,4 (uc, 1H), 8,48 (e, 1H), 8,23 (n, J=4,4 I'n, 1H), 8,13 (c, 1H), 7,79-7,75 (c,
2H), 7,53 (n, J=8,4 'y, 1H), 7,11-7,08 (m, 1H), 3,67 (c, 3H), 3,48-3,44 (M, 4H), 3,29 (c, 3H);
KX-MC: m/z 367,2 (M+1)".

IIpumep 113. Cunres N-(2-ruapoxcuaTi)-1-merni-2-((5-
(TpudTopmeTnia)okcasoofS,4-bjnupuaun-2-nn)amuno)-1H-6enzo[d|umuaazon-S-
KapOokcamuaa
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Ycnosus: a) stun (E)-5,5,5-tpudrop-4-okconent-2-enoar, NaOEt, EtOH, 90°C, 2 u;
b)10% Pd/C, MeOH, H,, KT, 16 u; ¢) Tuodocren, TI'®, KT, 16 u; d) SOCl,, Kar. [IMD,
KWIeHne ¢ oOpaTHhIM XojomwibHukoM, 3 4; e) NaH, astun 2-amuHo-1-merun-1H-
oenso[ d]umunazon-5-kapookcunar, 1,4-uokcan, KT, 16 4; f) LiOH-H,0, TI'®, EtOH, H,0,
60°C, 16 4, g) 2-amunosTan-1-on, HBTU, JTUIIDA, AM®, 0°C - KT, 16 4

Cragusi-a: CuHre3s 3-HUTPO-6-(TpudTOPMETHI)NHPUANH-2-0]1a

K pactBopy 2-mmrpoaueramupa (5,0 r, 47,8 mmonp) B stanone (25 mu) mpu KT
nobasysiroT TIi (E)-5,5,5-Tpudrop-4-okconenr-2-eHoar (11,24 r, 57,3 mmonb) u 25% 3Tokcun

Hatpus B 3TaHone (25,9 mu, 95,3 mmonb). Peakunonnyro cmech nepememmusaroT npu 90°C B



121

teyeHne 2 4. Peakmonnyro cMech oxnaxaatoT 1o KT, pasdasinstor Bogoi (50 Mit), HOOKHUCISIOT
IN HCl u skcrparupyrot EtOAc (2 X 150 mu). O0benuHeHHbIE OPraHUYeCKUE CIIOU IPOMBIBAIOT
HACBIIEHHBIM pacTBopoM conu (50 mi), cymar Haj Oe3BOAHBIM CyJabpaToM HaTpus H
KOHLIEHTPUPYIOT IO BaKyyMOM C TOJYYE€HHEM OCTaTKa KOTOpOe OYMIIAI0T Xpomarorpadueit
combiflash ¢ npumenenuem 50% EtOAc B rekcaHe B KauecTBe JJIIOEHTA C IOJYYEHHUEM
yKa3aHHOTO B 3aronoske coemuuenns (1,5 r); 'H AMP (400 MI't, IMCO-dg): & 8,58 (1, J=8.,4
I'u, 1H), 7,84 (wuc, 1H), 7,51 (7, J=7,6 T'y, 1H).

Craaus-b: Cunre3 3-amuHo-6-(TpudTOpMeTHI)IUPHANH-2-0/1a

VYka3aHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYIO  TPUMEHSIFOT  JUIi  COCIUHEHHS le ¢ mnpumeHeHneM  3-HHUTPO-6-
(TpUbTOPMETHIT)IHPHANH-2-01]4 B Ka4eCTBE MCXOXHOrO Marepuana (Beixom: 82%); 'H SIMP
(400 MI'u, IMCO-de): & 11,7 (wuc, 1H), 6,88 (e, 1H), 6,69 (e, 1H), 5,60 (c, 2H); XKX-MC:
m/z 179,1 M+1)*.

Crapusi-c: Cunre3 S-(tpudpropmerni)okcazono]S,4-bjnupuaune-2-Tuona

VYka3aHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
kotopyto npumessitoT 11 Ilpumepa 109 Cragum-b ¢ npumeHenuem 3-amMuHO-6-
(TprGTOPMETHI)THPUANH-2-0/la B KauecTBe HCXOXHOrO Marepuana (Beixom: 65%); 'H SIMP
(400 MI'u, AMCO-de): 6 7,81-7,75 (M, 2H); KX-MC: m/z 219,0 (M-1).

Cragus-d: Cunres 2-xaop-5-(tpudropmerui)okcaszonolS,4-bjnupuauna

VYKa3aHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTtopyro  mpumesstor  ana  Ilpumepa 32 Cragum-d ¢ npumeHeHueM  5-
(Tpudropmermn)okcazonolS,4-b|nupunun-2-Trona B kauecTse UcXxoaHOro marepuana (Bexon:
74%). HeouuineHHOEe COEOMHEHUE TPHUMEHSIOT Ha CleAyrolned craguu 0Oe3 manbHeieit
OYHUCTKH.

Cragusi-e: Cunre3 3t 1-metui-2-((5-(rpudpropmerni)okcasonol5,4-bjnupuaun-2-
ui)amuHo)-1H-6en3o[d]umunason-5-kapéoxkcunara

VYKa3aHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
koTopyro npumensitoT aiisi [ipumepa 32 Crtaauu-e ¢ mpuMeHEeHUEM 3TUll 2-aMuHO- 1-meTmi-1H-
6enzo[d]umunaszon-5-kapbokcunara u 2-xyop-S-(Tpudropmerni)okcasonolS,4-bjmupuaaa B
KAuecTBe HCXOMHBIX Marepuanos (Bexom: 43%); 'H SIMP (400 MI'n, IMCO-dg): & 12,5 (uc,
1H), 8,27 (c, 1H), 7,93-7,89 (m, 2H), 7,75 (1, J=12,4 I'u, 1H), 7,62 (n, J=8,4 I'u, 1H), 4,34 (xs,
J=6,8 T'u, 2H), 3,71 (c, 3H), 1,35 (1, J=7,2 T, 3H); )KX-MC: m/z 406,1 (M+1)*.

Cragusa-f: Cunre3  1-metna-2-((S-(rpudpropmeruni)okcasonolS,4-blnupuaun-2-
un)amuno)-1H-6en3o[d]umuaazon-5-kap0oHoBOI KHCJIOTHI

VYKa3aHHOE B 3arojIOBKE COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO NpUMEHsI0T nns  coenuHeHus 1h ¢ npumeneHuem stun  1-merun-2-((5-
(Tpudropmermn)okcazonolS,4-bnupunnn-2-mn)amuno)- 1 H-6en3o[dJumuaason-5-kapbokcunara
B KA4ecTBe MCXONHOro Matepuana (Bexox: 75%); 'H SIMP (400 MI'y, JIMCO-de): & 8,20 (uc,
1H), 7,74-7,70 (m, 2H), 7,55 (n, J=6,8 I', 1H), 7,09 (n, J=8,4 I'u, 1H), 3,62 (c, 3H); )KX-MC:
m/z 378,1 (M+1)*.
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Cragus-g: Cunres N-(2-ruapoxcuaTa)-1-merTni-2-((5-
(TpudTopmerni)okcasono]S,4-blnupuaun-2-nn)amuno)-1H-6enzo[d|umuaazon-5-
kap0okcamuaa

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IPUMEHEHUEM TOH K€ METOAMKH,
kotopyto mnpumensitor st Ilpumepa 6 Craguu-e ¢ npumeHeHueMm 1-metmn-2-((5-
(TpudTopmeTiT)oKcazomno[5,4-bmupunun-2-nn)amuHo)- 1 H-6en30[d Jumunason-5-kapOoHOBOM
KHCJIOTHI M 2-aMHUHOATaH- 1-0J1a B Ka4eCTBE UCXOMHBIX Marepuaios (Bexon: 28%); 'H SIMP (400
MTI'u, AMCO-dg): 6 8,22 (wc, 1H), 7,78 (uc, 1H), 7,60 (a, J=8,0 I'u, 1H), 7,51 (wc, 1H), 7,31
(n, J=8,4I'u, 2H), 4,70 (T, J=5,2 T'u, 1H), 3,67 (¢, 3H), 3,50 (xB, J=5,2 I'u, 2H), 3,36 (kB, J=6,0
I'n, 2H); KX-MC: m/z 421,1 (M+1)".

Ipumep 114. Cunte3 N-(2-(2-ruapoxcudToKCcH)ITHI)-1-MeTHI-2-(THA3010[4,5-
b]nupa3zun-2-unamuno)-1H-6en3o[d|umugaszon-5-kap6oxkcamuaa
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Ycnosus: a) O-stunkapOonmsornonuanarunart, 1,4-Auokcan, KT, 16 4; b) 6 M HCI, 1,4-
Huokcan, 50°C, 4 4; ¢c) NaOH, H,0, 120°C, 16 4; d) atun 3-amunaO-4-(MeTHIIaMUHO)0SH30aT,
1,1’-tuokapSonmngunmunazon, EDC, [IM®, 100°C, 18 4; e) LiOH-H,0, TT'®, EtOH, H,O0,
60°C, 16 u; f) 2-(2-amunosTOKCH )3TaH-1-001, HBTU, JJTUIIDA, AIM®, 0°C - KT, 16 4

Cragusi-a: Cunres 114a

K nepememmBaemMoMy pactBopy nupasuH-2-amuna (2,0 mr, 21,0 mmonb) B 1,4-1nuokcane
(20 mn) mpu KT pobGasmsror O-stunkapOonmsormonmanatumar (3,03 r, 23,1 mmomab) u
nepememnBatoT npu KT B Teuenue 16 4. PeakiMOHHYIO CMECh KOHLIEHTPUPYIOT IO BAKYYMOM.
K octatky no0aBisifOT 3THJIALIETAT, W BBINABIIEE B OCAJOK TBEPIOE BELIECTBO (PUIBTPYIOT U
CyLIaT MOJA BaKyyMOM C TOJy4eHHEM yKa3aHHOrO B 3arojioBke coemuuenus (2,0 r, 42%); 'H
AMP (400 MI', IMCO-dg): 6 12,07 (¢, 1H), 11,76 (c, 1H), 9,67 (c, 1H), 8,50 (c, 2H), 4,24 (s,
J=72Tu, 2H), 1,27 (1, J=7,2 T, 3H); KX-MC: m/z 227,0 M+1)".

Cragus-b: Cunre3 3tuiaruaszonol4,5-bjnupasun-2-unkapéamara

K nepememmusaemomy pacteopy 114a (1,8 r, 7,96 mmonp) B 1,4-muokcane (9 wmu)
nobasysror 6 M HCI (18 mut) u nepememmuBatoT npu S0°C B Teuenne 4 4. PeakIMOHHYIO cMeCh
oxjnaxnaoT 10 KT u nmonydeHHOE TBepAoe BEIECTBO (PIIIBTPYIOT M CyIIAT IMOJ BaKyyMOM C
MOJTlyYeHUEM YKa3aHHOTO B 3arojioBke coepuHenus (1,5 r, 84%); 'H smPp (400 MI'u, IMCO-
de): 6 12,60 (e, 1H), 8,58 (n, J=3,2 I'u, 1H), 8,44 (n, J=2,4 I'u, 1H), 4,29 (xB, J=6,8 'y, 2H),
1,30 (1, J=7,6 T, 3H); KX-MC: m/z 225,0 (M+1)".

Crapus-c: Cunre3 Tua3onol4,5-bjnupazun-2-amuna

K pactBopy atun Tnazono[4,5-b]nupasun-2-unkapbamara (500 mr, 2,23 MMOJb) B BOIE
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(5 M) nobapnsroT ruapokcun HaTpus (267 mr, 6,69 Mmonp) u HarpesaroT npu 120°C B TeueHne
16 u. Peakuuonnyro cmech oxnaxaaroT A0 KT, nmonkucasror 1 N HCL Ilonyuennoe tBepnoe
BEIECTBO (UIBTPYIOT M CYIIAT IO BAaKyyMOM C IIOJYYE€HHEM YKa3aHHOTO B 3aroJIoBKe
coenunenus (300 mr, 88%); 'H amP (400 MI'u, AMCO-de): 6 8,42 (c, 2H), 8,23 (n, J=2,8 I'y,
1H), 8,03 (n, J=2,8 T', 1H); XKX-MC: m/z 153,1 (M+1)".

Cragusa-d: Cunre3 »3tua  1-mernia-2-(tuazonol[4,5-bjnupa3zun-2-unamuno)-1H-
oenszo[d]umuaazon-5-kapéokcuiara

VYka3zaHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYIO  NPUMEHSIFOT sl COCAMHEHHsT 2¢ ¢ TNpPUMEHEHHeM OTHJI  3-aMuHO-4-
(MeTmnamuHO)OeH30aTa 1 THA30No[4,5-b]nupasuH-2-aMuHa B Ka4yeCTBE MCXOIHBIX MATEPUAJIOB
(Boixom: 9%); 'H SIMP (400 MI'u, IMCO-dg): & 12,63 (wc, 1H), 8,44 (1, J=2,4 I'y, 1H), 8,33
(c, 1H), 8,23 (n, J=2,8 ', 1H), 7,91 (nn, J=1,2T'1, J=8,4 I'y, 1H), 7,60 (n, J=8,4 'y, 1H), 4,33
(xB, J=7,2 T, 2H), 3,67 (c, 3H), 1,35 (m, J=7,2 'y, 3H); KX-MC: m/z 355,0 (M+1)".

Crapusi-e: Cunre3 1-meTn-2-(Tuazonol[4,5-bjnupazun-2-unamuno)-1H-
O0en3o[d]umMmnaaszo/-5-kap0oHOBOH KUCJIOTHI

K mepememmBaemomy pactBopy 3T 1-meTwn-2-(traszono[4,5-b]nupa3sun-2-uiaMuHO)-
1H-6en30[dlumunazon-5-kapbokcunara (60 mr, 0,17 mmonp) B cmecu pactBopurenst TI'® (1
mi1), stanona (1 mut) u Bogsr (0,5 M) gobaBIsSIFOT MOHOTHApPAT ruApokcuaa jutust (35 mr, 0,85
MMOJb). PeakunonHyo cmech HarpeBaroT mpu 60°C B TeueHwe 16 4 mpu mepeMeLIMBaHWU.
Peakunonnyro cmech oxnaxnaroT A0 KT u KOHLUEHTpUPYIOT NpPU TMOHMKEHHOM MaBJICHHH.
HeounmenHslii MpOAYKT MPUMEHSIOT HEMOCPEACTBEHHO Ha cienyromeit craguu (40 mr), KX-
MC: m/z 326,95 (M+1)".

Crapus-f: Cunre3 N-(2-(2-ruapoxcudToKCH)3ITHI)-1-MeTHI-2-(THA30J10[4,5-
b]nupa3un-2-unamuno)-1H-0en3o[d|umugazon-S-kapooxkcamuaa

VYka3zaHHOE B 3arojIOBKE COEMHEHHE CUHTE3UPYIOT C MPUMEHEHUEM TOH k€ METOIUKH,
koTopyto npumensitor s [lpumepa 6 Craamu-e ¢ npumenenueM 1-metun-2-(tuazonol4,5-
b]nupaszun-2-unamuno)- 1 H-6en3o[dJumuaazos-S-kapOoHOBOM KHCJIOTBI u 2-(2-
AMHHOSTOKCH)3TaH-1-0/1a B KauecTBe HCXONHBIX MaTepuanoB (Buxom: 59%); 'H SIMP (400
MTI'y, AMCO-de): 6 12,60 (e, 1H), 8,46-8,41 (M, 2H), 8,20-8,14 (M, 2H), 7,78 (c, 1H), 7,56 (c,
1H), 4,60 (1, J=4,8 I'u, 1H), 3,70 (c, 3H), 3,59-3,43 (M, 8H); ’KX-MC: m/z 414,05 (M+1)".

IIpumepsr 115 u 116. Cunre3 2-((6-uuxaonponuadenso|dlokcason-2-un)ammuno)-1-
metuj-1H-6en3o|d|umugazon-5-kap6oHoBoii KHCJIOTHI U CHHTE3 2-((6-
uukJgonponuiadenso[djoxcazon-2-nin)amuno)-N-(2-merokcuaTui)-1-merna-1H-

Oenzo[d]ummuaason-S-kapéokcamuga
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VYenosust: a) Luknonponunboponosas kucnora, Pd(OAc),, TpuuukiorekcuinochuH,
K5PO4 Tonyon, H,O, 100°C, 16 4; b) PtO,, EtOH, TI'®, H,, KT, 4 u4; ¢) DTuUNKcaHTaH Kausi,
EtOH, Kunenue c¢ oOpatubiM xomomwibHukOM, 16 4, d) SOCIl,, Kar. IM®, Kunenue c
obOpatHbiM XojomwibHukoM, 3 4; e) NaH, stun 2-amuno-1-merun-1H-6en3o[d]umunazon-5-
kapookcunar, 1,4-{uokcan, KT, 16 4; f) LiOH-H,O, TI'®, EtOH, H,O, 60°C, 16 4, g) 2-
MeTokcudTaH- 1-amuH, [IODA, JIUTIDA, JIMD, 0°C - KT, 16 4

Crapusi-a: Cunre3 S-uukjaonponuii-2-HuTpodeHosia

K mnepememuBaeMoMy pactBopy S-Opom-2-Hutpodenona (2,0 r, 9,17 mmonb) u
UKJIONPOMUIO0poHOBOM KucaoThI (1,02 1, 11,92 mMonb) B Tonyoste (40 mir) nobasisiroT docdar
kamust (6,81 r, 32,1 mmons), Tpunukiorekcmidpochun (0,25 r, 0,91 mmons) u Bomy (2 ).
PeakunoHHyI0 CMeCh MPOAYBAIOT ra3000pa3HbIM a30TOM B TedueHue 10 MHMH U 3aTeM auarerar
namwtanus (0,1 r, 0,45 MMoib) 10OABISIFOT K PEAKLIMOHHOW cMecH U ee HarpesatoT rpu 100°C B
teyerrne 16 4. PeakumonHyro cmech oxnaxnarotr a0 KT, ¢unbrpyroT depes cioil uenura u
npoMbiBatOT dTmwianeratoM (150 wmur). Opraduueckuil CJOH MPOMBIBAIOT HACHIIEHHBIM
pactBopoM coiu (50 mu), cymat Hajx O€3BOAHBIM CyJIb()AaTOM HATPUS U KOHLEHTPUPYIOT IOA
BAKyyMOM C TIOJy4€HHEM OCTaTKa, KOTOpBI ouuimaroT xpomarorpadueri combiflash ¢
npuMmeHeHneM 100% rekcaHe B KauecTBE DJIFOEHTA C MOJYYEHHEM YKa3aHHOTO B 3aroJIOBKe
coequnenns (0,9 r, 55%); 'H SIMP (400 MI'u, JIMCO-dg): & 10,72 (wc, 1H), 7,82 (n, J=8,8 I'y,
1H), 6,82 (n, J=2,0 I'u, 1H), 6,68 (an, J=2,0 ', J=8,8 ', 1H), 1,99-1,94 (M, 1H), 1,08-1,03 (M,
2H), 0,78-0,74 (m, 2H).

Cragus-b: Cunre3 2-aMuHO-S-uuKI0oOnponuifpeHona

K pactBopy S-umknonponui-2-aurpodenona (1,75 r, 11,4 mmons) B sTanoae (4 mi) u
TI'® (4 mn) nobapnsror PtO, (12 mr). PeakimoHHYIO0 cMeCh MEpeMEInBaroT MoJ OAJIOHOM C
ra3zoo0pasHbIM BOAOpoAoM B TeueHne 4 4. Ee puiubTpyroT yepes cioil ueianta 1 KOHUEHTPUPYIOT
MOJT BAKYYMOM C TIOJIy4eHUEM YKa3aHHOTO B 3aroyioBke coemuueHus (250 mr, 100%); 'H samp
(400 MI'u, AIMCO-de): 6 8,99 (e, 1H), 6,61-6,59 (m, 1H), 6,45 (1, J=2,0 I'u, 1H), 6,43-6,34 (M,
1H), 5,35 (wuc, 2H), 1,74-1,65 (m, 1H), 0,80-0,75 (m, 2H), 0,48-0,44 (m, 2H).

Crapus-c: Cunre3 6-uukaonponuiader3o|[dlokcazon-2-Tuoaa

VYKka3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyro npumenstor ana  Ilpumepa 32 Craguu-¢ ¢ [OpuUMEHEHHEM  2-aMUHO-5-
LUKITONpONIEeHoNa B KauecTBe MCXOAHOro Marepuana (Bexom: 90%); 'H SIMP (400 MIw,
IMCO-de): 6 13,72 (e, 1H), 7,22 (¢, 1H), 7,11-7,04 (m, 2H), 2,02-1,98 (m, 1H), 0,98-0,94 (m,
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2H), 0,71-0,67 (m, 2H); XKX-MC: m/z 190,05 (M-1).

Crapus-d: Cunre3 2-xjop-6-unkaonponuidenso|djoxcazona

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IMPUMEHEHHUEM TOH K€ METOAMKH,
koTtopyro  mpumesstor  ana  Ilpumepa 32 Cragumn-d ¢ npumeHeHueM  O-
uukionporuiaden3o[d]okca3on-2-Tuona B KauecTBe MCXOAHOro martepuana (Bexom: 98%); 'H
SAMP (400 MI'u, IMCO-de): 6 7,59 (n, J=8,0 I'y, 1H), 7,46 (c, 1H), 7,18 (n, J=8,4 'y, 1H),
2,09-2,01 (m, 1H), 1,02-0,99 (m, 2H), 0,75-0,74 (m, 2H); XKX-MC: m/z 194,0 (M+1)".

Cragusi-e: Cunre3 »3tHa  2-((6-uukgonponuiaberso|[d]oxcazon-2-uia)amuno)-1-
metu-1H-6en3o[d]lumuaason-5-kap6oxcunara

VYka3zaHHOE B 3arojIOBKE COEITUHEHHE CHHTE3HPYIOT C MPUMEHEHHUEM TOH K€ METONHKH,
koTopyro npumensitoT ajisi [lpumepa 32 Crtaauu-e ¢ mpuMeHEHUEM 3TUl 2-aMuHO- 1-meTmi- 1H-
Oenszo[d]umunazon-S-kapookcmnata u 2-XJop-6-uukionponmioeH3o[d]okcasoa B KadecTBe
MCXOIHBIX Matepuanos (Buxom: 27%); 'H SIMP (400 MI't, IMCO-dg): & 12,3 (uc, 1H), 8,22
(c, 1H), 7,87 (n, J=8,4 T'u, 1H), 7,50 (n, J=8,4 T'u, 1H), 7,33 (n, J=8,4 T'u, 1H), 7,15 (¢, 1H),
6,97 (m, J=6,8 'y, 1H), 4,35-4,27 (m, 2H), 3,62 (c, 3H), 2,02-1,98 (m, 1H), 1,36-1,30 (m, 3H),
0,97-0,92 (m, 2H), 0,71-0,67 (m, 2H); KX-MC: m/z 377,2 (M+1)".

Crapgus-f: Cunre3 2-((6-uuxkjgonponundenso|d]okcaszon-2-un)amuno)-1-merun-1H-
O0en3o[d]umMmnaaszo/-5-kap0oHOBOH KHCJIOTHI

VYKa3aHHOE B 3arojIOBKE COEJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOpYI0O  IpuMeHstoT  ana  coeguHenuss lh ¢ npumenenuem  stun  2-((6-
ukonporuiaoden3ol dJokcazon-2-mn)amuno)- 1 -merun- 1 H-6enso[ d|lumunazon-5-kapOokcunara B
KauecTBe ucxoaHoro marepuana (Bexox: 81%); 'H sMP (400 MI'u, IMCO-de): & 13,5-11,2
(e, 2H), 8,18 (c, 1H), 7,91 (n, J=8,4 I'u, 1H), 7,58 (n, J=8,4 T'u, 1H), 7,34 (n, J=8,4 I'y, 1H),
7,22 (c, 1H), 7,04 (n, J=8,4 I'u, 1H), 3,67 (c, 3H), 2,06-2,02 (m, 1H), 1,00-0,95 (m, 2H), 0,72-
0,68 (M, 2H); XKX-MC: m/z 349,0 (M+1)*.

Crapus-g: Cunres 2-((6-unxnonponuiadenso[d]oxcaszon-2-ua)amuno)-N-(2-
MeTokcudITHI)-1-mMeTwin-1H-6en3o[d|umunazon-5-kapookcammuaa

VYka3aHHOE B 3arojIOBKE COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO PUMEHSIIOT JUTst coenuHenus 1i ¢ mpumeHennem 2-((6-uuknonponmidensol d]okcason-
2-un)amuHO)- 1 -meTmi- 1 H-6en3o[d[umMuaazon-5-kapOoHOBOM KUCIOTH U 2-METOKCUITHIIAMHHA B
KAuecTBe HCXONHBIX Marepuanos (Bexom: 46%); 'H SIMP (400 MI'n, JIMCO-dg): & 12,2 (uc,
1H), 8,44 (1, J=5,2 T, 1H), 8,06 (1, J=1,6 I'u, 1H), 7,75 (n, J=8,4 'y, 1H), 7,46 (n, J=8,4 I'y,
1H), 7,33 (n, J=8,0 'y, 1H), 7,14 (c, 1H), 6,96 (an, J=1,6 I'u, J=8,4 I'y, 1H), 3,62 (c, 3H), 3,48-
3,43 (M, 4H), 3,28 (c, 3H), 2,02-1,98 (m, 1H), 0,96-0,92 (m, 2H), 0,70-0,66 (M, 2H); XKX-MC:
m/z 406,2 (M+1)*.

IIpumep 117. Cunres N-(2-(2-ruapoxcudToxcu)ITHI)-1-MeTni-2-((7-

(rpudropmernn)oenso[d]okcazon-2-uin)amuno)-1H-6en3o[d]umuaazon-S-kapoéokcamuaa
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Ycenosus: a) NaNO;, NaNO,, H,SO4, IXM, KT, 16 4; b)10% Pd/C, MeOH, H,, KT, 4 4;
¢) Orunkcantan kanws, EtOH, kunenue ¢ oOparHbiM xononuibHukoMm, 16 9; d) SOCI,, Kar.
JIM®, xurneHue ¢ oOpaTHbIM XOJomwibHUKOM, 2 4, e) NaH, stun 2-amwuuo-1-merun-1H-
Oenso[d]umunazon-5-kapookcunart, 1,4-Iuokcan, KT, 16 4; f) LiOH-H,0, TI'®, EtOH, H,0,
60°C, 16 4, g) 2-(2-amuHO3TOKCH )3TaH-1-051, HBTU, [TUTIBA, IM®, 0°C - KT, 16 4

Crapusi-a: Cunres 2-HUTpo-6-(Tpudpropmernii)penona

K 3 M cepnoii kuciotsl (25 mi) nepememuBaroT npu KT no0aBisioT HUTpAT HATpUA
(1,73 1, 20,37 wmmonp) u Hurpur Hatpus (100 wmr) 3arem po0aBISAOT pacTBOp 2-
(Tpudropmermn)dpenona (3,0 r, 18,52 mmons) B JIXM (40 mu1) 1 nepeMeIinBaroT B Te4eHue 16 .
Cmech BBUTMBAKOT B JeAsHyro Bonmy (50 ™) um askcrparmpyror AXM (2 X 100 wm).
OObennHEeHHbIE OPraHMYECKHE CJIOM MPOMBIBAOT BOMOHW (50 MII), HACBHIIEHHBIM PacTBOPOM
comu (50 mu), cymar Hajg O€3BOAHBIM CYJIb(PATOM HATPUS U KOHLEHTPUPYIOT MO BAKYYMOM.
Ocrarok ounmarot xpomarorpadueii combiflash ¢ mpumenenuem 5% 3TunaneraTomM B reKCaHe B
Ka4yeCcTBe JJIIOEHTA C MOJIyYeHUEeM YKa3aHHOro B 3arojioBke coenuHenwus (1,3 r, 40%); 'H AmP
(400 MI', AMCO-de): 6 11,34 (wuc, 1H), 8,27 (nn, J=1,6 I', J=8,4 'y, 1H), 8,00 (nn, J=1,2 I'Ly,
J=7,6I'u, 1H), 7,21-7,17 (M, 1H).

Cragusi-b: Cunre3s 2-amuHo-6-(Tpudropmerni)penona

VYka3aHHOE B 3aroJIOBKE COEIMHEHUE CUHTE3UPYIOT C MPUMEHEHHUEM TOH K€ METOIUKH,
KOTOPYIO MPUMEHSIOT [Jisi coenuHeHus: le ¢ mpumeHeHueM 2-HUTPO-6-(Tpudropmerun)deHona B
Ka4eCTBE HCXOIHOTO MaTepHala H MepeMeInnBaoT B Tedenne 4 1 (Boxon: 90%); 'H SAMP (400
MTI'n, AMCO-dg): 6 6,88-6,84 (M, 1H), 6,75-6,70 (M, 2H), 6,50 (wuc, 2H); XKX-MC: m/z 178,05
(M+1)".

Crapus-c: Cunre3 7-(tpudpropmerni)oenso|d]oxcazon-2(3H)-Tuona

VYka3zaHHOE B 3arojIOBKE COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
kotopyro npumenstor ans  Ilpumepa 32 Craaumu-¢ Cc nOpuMeHeHueM 2-aMHHO-0-
(tpudropmeTI)beHona B Ka4eCTBe HCXOAHOro Marepuana (Boixomx: 65%); "H SIMP (400 MIw,
JIAMCO-de): 6 14,28 (wc, 1H), 7,59-7,53 (M, 2H), 7,49-7,45 (M, 1H); dKX-MC: m/z 218,1 (M-1)".

Crapgus-d: Cunre3s 2-xjaop-7-(Tpudropmernn)oenso[d]okcazona

VYKa3aHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTtopyro  mpumesstor i Ilpumepa 32 Cragum-d ¢ npumeHeHueM  7-
(rpudropmermn)denso[d]okcazon-2(3H)-Tnona B KayecTBe HCXOAHOTO  MaTepuana U
nepememuBaroT B Teuenue 2 4 (Bexon: 84%); 'H AMP (400 MI'w, JIMCO-de): & 8,11 (x, J=8,0
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I'm, 1H), 7,84 (n, J=7,6 'y, 1H), 7,64 (1, J=7,2 T, 1H).

Cragusi-e:  Cunre3 3tua  1-metmia-2-((7-(rpudropmerunn)denso[d]oxcazon-2-
ui)amuHo)-1H-6ens3o[d]umuaason-S-kapdokcunara

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IPUMEHEHUEM TOH K€ METOAMKH,
koTopyro npumeHsitoT as llpumepa 32 Craauu-e ¢ mpuMeHEHUEM dTUJ 2-aMuHO-1-meTtmn-1H-
6enso[d]umunaszon-5-kapbokcunara u 2-xjop-7-(tpudpropmerni)oenzo[d]okcazona B kKayecTse
UCXOIHBIX MaTepuanoB (Bexon: 36%), 'H sIMP (400 MI'y, IMCO-dg): 6 12,41 (c, 1H), 8,26 (x,
J=1,6 T'u, 1H), 7,90 (nn, J=1,6 T'u, J=8.4 I'u, 1H), 7,75 (n, J=6,4 T'u, 1H), 7,57 (n, J=8,4 I'L,
1H), 7,44-7,38 (m, 2H), 4,33 (xB, J=6,8 ', 2H), 3,67 (¢, 3H), 1,35 (m, J=6,8 'y, 3H); XKX-MC:
m/z 405,0 (M+1)*.

Cragusa-f: Cunres 1-merni-2-((7-(tpudpropmerni)denso[d]oxcason-2-uia)amuHo)-
1H-6en30[d]uMuaaszo1-5-kap00oHOBOH KHCIOTHI

VYKa3aHHOE B 3arojIOBKE COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOpyr0 mpumensitor g coenuHeHuss lh ¢ mpumenenuwem stun  1-metun-2-((7-
(Tpudropmermn)denso[d]okcazon-2-mn)amuno)- 1 H-6en3o[ d Jumunaszon-5-kapbokcunara B
KauecTBe MCXOMHOro Mareprana (Beixon: 75%); 'H SIMP (400 MI'n, IMCO-dg): & 12,83 (uuc,
1H), 12,40 (e, 1H), 8,22 (n, J=1,6 T'u, 1H), 7,89 (an, J=1,2 'y, J=8,4 I'u, 1H), 7,75 (n, J=8.4
Ty, 1H), 7,55 (m, J=8,0 Ty, 1H), 7,43-7,37 (m, 2H), 3,67 (¢, 3H); XKX-MC: m/z 377,0 M+1)".

Crapus-g: CuHres N-(2-(2-ruapoxcudTokcu)ITHI)-1-MeTni-2-((7-
(Tpudropmernn)oenso|[d]okcazon-2-uia)amuno)-1H-6en3o[d]umuaazon-S-kapoéokcamuaa

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C IMPUMEHEHHEM TOH K€ METOAMKH,
koropyto npumensitor s Ilpumepa 6 Cragum-e ¢ npumeHeHueM 1-metun-2-((7-
(Tpudropmetin)denso[d]okcazon-2-wmn)amuno)- 1 H-6en3o[d Jumuaazon-5-kapOOHOBOH  KHUCTOTHI
¥ 2-(2-aMHHOSTOKCH)3TaH-1-071a B KayecTBe HCXONHBIX Marepuanos (Buxom 61%); 'H SIMP
(400 MI'u, AMCO-de): 6 12,30 (e, 1H), 8,46 (1, J=5,2 'y, 1H), 8,10 (n, J=1,2 I'u, 1H), 7,80-
7,73 (m, 2H), 7,53 (n, J=8,4 T'u, 1H), 7,42-7,38 (m, 2H), 4,60 (e, 1H), 3,67 (¢, 3H), 3,58-3,43
(v, 8H); XKX-MC: m/z 464,1 (M+1)*.

IIpumep 118. Cunres N-(2-(2-ruapoxcumrTokcu)ITni)-2-((1-mernn-1H-

oenzo[d]umuaason-2-uia)amuno)oenso|[d]okcazon-5-kapookcamuaa
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Ycnosus: a) Bonn. metunamus, IM®, 60°C, 16 u; b) 10% Pd/C, MeOH, H,, KT, 16 u;
¢) Huanoren Opommn, TI'®, H,O, 50°C, 16 u; d) NaH, stun 2-xmop6en3o[d]okcazon-5-
kapbokcunar, 1,4-/luokcan, KT, 16 4; e) LiOH-H,O, TI'®, EtOH, H,O, 60°C, 16 u4; f) 2-(2-
aMUHO3TOKCH )3TaH-1-on, HBTU, JUIIDA, IIM®, 0°C - KT, 16 4



128

Crapusi-a: Cunre3 N-MeTHJI-2-HUTPOAHUJINHA

K pacrBopy 1-¢pTop-2-uutpodbenzona (1,0 r, 7,08 mmons) B IM®PA (3 mi) mpu KT
nobasysiror MetunamuH (1 mi, 40% BomHBINH pacTBOp, 35,4 MMOJIB) U PEAKIMOHHYIO CMECH
nepemernuBaroT rnpu 60°C B Teuenue 16 4. Peakumonnyto cmech oxnaxkaarot 10 KT, pasdasimsiroT
xoyionHo# Bomoi (50 mu) u mepemewmnBarOT B TeueHue 2 4. IlonyueHHOe TBepaOe BEIIEeCTBO
(UIBTPYIOT M CYLIAT MO BAKYYMOM C MOJYYEHHEM MPOAYKTA BUJE JKEJITOTO TBEPAOTO BEIIECTBA
(700 mr, 75%); "H SIMP (400 MI'ti, IMCO-d): & 8,14 (urc, 1H), 8,06 (mn, J=1,2 Ty, J=8,8 I'y,
1H), 7,57-7,53 (m, 1H), 6,98 (n, J=8,8 'y, 1H), 6,69-6,66 (M, 1H), 2,96 (n, J=4,8 'y, 3H); XKX-
MC: m/z 153,0 (M+1)".

Craausi-b: Cunres N'-merunéensoun-1,2-quamuna

VYka3aHHOe B 3aroJIOBKe COENMHEHUE CHHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
KOTOPYIO MPUMEHSIOT st coequHeHuss le ¢ mpumeHeHneM N-MeTWI-2-HUTPOAHUJIMHA B
Ka4yecTBe UCXoqHOro Marepuana (Bexon: 98%); 'H sIMP (400 MI'u, AMCO-dg): 6 6,52-6,48 (m,
2H), 6.41-6,34 (M, 2H), 4,45 (wuc, 2H), 2,68 (c, 3H); dKX-MC: m/z 123,2 (M+1)*.

Cranusi-c: Cunre3 1-metuii-1H-6en3o[d]umugazon-2-amuna

Yka3aHHOEe B 3aroJIOBKe COSNMHEHUE CUHTE3UPYIOT C MPUMEHEHHEM TOH K€ METOIUKH,
KOTOPYIO TMPUMEHSIIOT it coenuHenust 1f ¢ mpumeHneHuem N'-meTunbenson-1,2-quaMuna B
KauecTBe HCXOMHOro Marepuana (Bexon: 83%); 'H ssMP (400 MI'u, AMCO-d): 6 7,11-7,09 (m,
2H), 6,94-6,87 (m, 2H), 6,37 (¢, 2H), 3,78 (¢, 3H).

Crapus-d: Cunre3 3THI 2-((1-merun-1H-6en3o[d]umuaason-2-
ni)amuHo)0en3o[d]okcazon-5-kap6okcuiaara

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHUE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
koropyto npuMeHstoT st llpumepa 32 Cragum-e ¢ npumeHeHuem 1-merun-1H-
Oenso[d]umunazon-2-amuHa u 3THa  2-xJjopOen3o[d]okcazon-5-kapOokcunara B KauecTBe
ucxoaHbix Marepuaios (Bexon: 31%); 'H stMP (400 MI'u, AMCO-dg): 6 12,20 (wuc, 1H), 7,99
(m, J=1,6 Ty, 1H), 7,76-7,74 (m, 1H), 7,64-7,62 (m, 1H), 7,52 (n, J=8,0 T'u, 1H), 7,45-7,43 (m,
1H), 7,26-7,23 (m, 2H), 4,32 (xB, J=7,6 T'u, 2H), 3,63 (c, 3H), 1,35 (T, J=6,8 'y, 3H); XKX-MC:
m/z 336,95 (M+1)".

Crapusi-e: Cunre3 2-((1-merun-1H-6en3o|d|umuaazon-2-
uin)amuHo)oen3o[d]okca3o-5-kap60HOBOIT KHCI0THI

VYka3aHHOe B 3aroJIOBKe COENMHEHUE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
KOTOpYKO TpuMeHsitoT misa  coeauHeHuss lh ¢ npumenenuwem stun  2-((1-merun-1H-
Oenso[ d]umunazon-2-un)amMuHo )oen3o[d|okca3on-5-kapbokcunata B KaueCTBE  HMCXOIHOTO
matepuaia (Bexon: 78%); 'H sMmP (400 MI'u, IMCO-dg): 6 12,80 (mc, 1H), 12,22 (wc, 1H),
7,98 (n,J=1,6 Ty, 1H), 7,76 (an, J=2,0 I'u, J=8,4 I'u, 1H), 7,67-7,63 (m, 1H), 7,52 (1, J=8,4 I'y,
1H), 7.47-7,45 (m, 1H), 7,28-7,21 (m, 2H), 3,68 (c, 3H); dKX-MC: m/z 309,1 (M+1)*.

Cragusa-f: Cunres N-(2-(2-ruapoxcudTokcu)3TH)-2-((1-metua-1H-
oenzo[d]umuaason-2-uia)amuno)oenso[d]oxcazon-S-kapookcamuaa

VYka3aHHOE B 3aroJIOBKE€ COSIMHEHUE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,

koTopyto mnpumeHnsroT 11 Ilpumepa 6 Cragum-e ¢ npumeHenuem 2-((1-merun-1H-
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6enso[d]umunazon-2-uin)amuno )oen3o[d|okca3on-5-kapOoOHOBOIA KHUCJIOTBI u 2-(2-
AMUHODTOKCH)3TaH-1-0Jla B Ka4eCTBE WCXOAHBIX MaTepHaioB. HeOuUWIneHHBI MPOAYKT
ounmarT xpomarorpadueit combiflash ¢ mpumenennem 9% wmeranona B JIXM B kadecTse
smoenTa (Bexon: 64%), 'H amPp (400 MI'u, IMCO-dg): 6 12,30 (tc, 1H), 8,48 (T, J=5,2 I'Ly,
1H), 7,92 (c, 1H), 7,65-7,62 (m, 2H), 7,48-7,45 (m, 2H), 7,28-7,22 (M, 2H), 3,63 (c, 3H), 3,57-
3,35 (v, 8H); XKX-MC: m/z 396,2 (M+1)".

Ipumep 119. Cunres 2-(6enszo[d]okcazon-2-unamuno)-N-(2-MeTokcHITOKCH)-1-

metui-1H-6en3o[d|lumuaaszon-5-kap6oxkcamuaa
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Ycnosust: a) 1-6pom-2-merokcustan, TOA, JIM®, 60°C, 16 4; b) I'mgpar runpasuHa,
MeOH, xureHue ¢ OOpaTHBIM XOJONWIBHUKOM, 4 4; ¢) 0-(2-METOKCHITHII)IUAPOKCUIIAMUH,
HADDA, TUIIDA, IM®, 0°C - KT, 16 u

Craausi-a: CuHres 2-(2-MeTOKCHITOKCH)U30UHA0UH-1,3-1u0Ha

K nepememmBaemomy pactBopy N-ruppoxcudramumuzna (4,6 r, 28,2 mmons) B MDA
(15 mo) mpu KT nobasmnsror TpusTrinamus (8,0 mit, 56,4 mmone) u 1-6pom-2-merokcustan (4,0
M1, 42,3 MMoup). PeakuinonHyo cmech 3ateM nepememnsatoT npu 60°C B reuenue 16 4. [Tocne
3aBepiieHus: peakuuu (orciexuBaercs TCX), peakiuoHHyr cmech oxyaxkaalor 10 KT,
pazbaBmsiroT xosonHoW Bomoi (100 mut) m skcTparmpyroT sTHimaneratom (2 X 100 mo).
OObenMHEHHBIE OPTaHUYECKUE CJIOH MPOMBIBAIOT X0J0AHOH Bonoi (2 X 200 Mit), HACHIIEHHBIM
pactBopoMm coiu (50 mut), cymar Hajn Oe3BOAHBIM CyJb(PAaTOM HATPUS U KOHLEHTPUPYIOT TOX
BaKyyMOM C TIOJly4E€HHEM YKa3aHHOTO B 3aroyioBke coemuHeHus (2,8 r, 45%); 'H sMP (400
MTI'n, AMCO-de): 6 7,86 (c, 4H), 4,26 (1, J=4,4 T'u, 2H), 3,65-3,63 (M, 2H), 3,25 (¢, 3H); XKX-
MC: m/z 222,20 (M+1)".

Cragus-b: Cunre3 O-(2-MeTOKCHITHI)rHAPOKCHIAMUHA

K mnepemermmBaeMomMy pacTBOpy 2-(2-MEeTOKCUITOKCH)U3OMHAOMH-1,3-nnoHa (2,8 T,
12,6 mmonp) B metanone (75 min) npu KT nobasnsrot ruapar ruapasusa (0,95 1, 19,0 mmons) u
KHIATAT ¢ OOpaTHBIM XOJIOAWJIBHUKOM B TeueHHe 4 4. 3areM peakLHOHHYI0 CMECh OXJIAKAAIOT
no KT, ¢unerpyror u ¢unbrpar KOHUHEHTPUPYIOT. IlonyueHHBIH OCTATOK MEpPEeMEIINBAIOT B
mmsTiwioBoM 3¢upe (30 mi) u punbTpyror. PuibTpaT KOHUEHTPUPYIOT IOA BaKyyMOM C
TOJy9eHHEM YKa3aHHOTO B 3arojioBke coenunenus (550 mr, 48%); "H SIMP (400 MI'u, JIMCO-
ds): 0 5,50 (c, 2H), 3,84-3,82 (m, 2H), 3,58-3,56 (m, 2H), 3,39 (c, 3H).

Crapusi-c: Cunre3 2-(0en3o|d]okca3zon-2-unamuno)-N-(2-meTokcudITOKCH)-1-MeTHI-
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1H-6en30[d]umuaason-S-kapdokcamuga

VYka3aHHOE B 3aroJIOBKE€ COSIMHEHUE CHHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
KOTOPYIO NMPUMEHSIOT st coennHenus 1i ¢ mpumenenuem 2-(6enso[d]okcason-2-umamMuHo)-1-
metmi- | H-6enso[d Jummnazon-5-kapOoHOBOH KUCTOTH B O-(2-METOKCHATHII)THIPOKCHIIAMUHA B
KauecTBe MCXOAHbIX Marepuanos (Bexox: 20%); 'H sIMP (400 MI'y, IMCO-dg): 6 12,28 (c,
1H), 11,73 (c, 1H), 8,01 (c, 1H), 7,64 (n, J=8,3 I'u, 1H), 7,48 (n, J=7,8 'y, 2H), 7,44 (n, J=7.8
I'u, 1H), 7,22 (1, J=7,8 T'y, 1H), 7,12 (1, J=7,9 T'u, 1H), 4,04 (1, J=4,2 'y, 2H), 3,63 (c, 3H),
3,59 (1, J=4,2 Ty, 2H), 3,31 (¢, 3H); XKX-MC: m/z 382,0 (M+1)".

Ipumep 120. Cunre3 2-(6enzo[d]oxcazon-2-unamuno)-N-(2-ruapokcunponoxkcu)-1-

metui-1H-6en3o[d|lumugaszon-5-kap6oxkcamuaa
0
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VYenosust: a) 2-merunokcupan, JUITDA, Opomun TerpadyTUiIaMMOHHMS, TOTYOJI, KATICHNE
¢ oOparHeiM xonomwibHUKOM, S5 4, b) 6N Bomn. HCI, KT, 16 u; c) ruppoxmopun 1-
(ammHOOKCH )Iponan-2-oma, HBTU, JUIIDA, IM®, 0°C - KT, 16 4

Crapusi-a: Cunre3 2-(2-ruipoOKCHNIPONOKCH )U30MHA0NH-1,3-1HOHA

K nepemermnBaeMoMy pacTBOpy 2-THAPOKCUU30MHIONNH-1,3-11oHa (5,0 1, 30,65 MMoIb)
u 2-mermiokcupana (4,1 mi, 61,3 mmone) B Tosyode (50 mu) npu KT nobasmsror AUITDA (0,6
mi, 3,1 mmonb) u 6pomun Terpadbyruiaammonust (0,99 r, 3,1 Mmmonb). PeakiimoHHyI0 cMech 3aTeM
KHUISITIT C OOpaTHBIM XOJOOWJIBHUKOM B TeueHue S5 4. Cmech oxnaxpaioT a0 KT,
KOHLIEHTPUPYIOT NPHU MOHMKEHHOM JaBiieHuu u skctparupyroT EtOAc (2 X 100 mi) u Bonoi
(50 mu1). OOBenuHEHHbIE OpPraHUYECKHE CJIOM MPOMBIBAOT Bomoi (30 M), HACHILEHHBIM
pactBopom coiu (30 mut), cymat Hajg O€3BOAHBIM CYJIb()AaTOM HATPUS U KOHLEHTPUPYIOT TOA
BakyyMoM. OCTaTOK OUMIIAIOT KOJIOHOYHOH Xpomarorpadueii combiflash ¢ mpumenenunem 100%
IUXJIOPMETaHa B KQUECTBE 3JIFOEHTA C IMOJIyYeHUEM YKa3aHHOTO B 3arojioBke coenuHenus (4,0 T,
59%); "H SIMP (400 MI', IMCO-de): & 7,85 (c, 4H), 4,80 (1, J=4,8 'y, 1H), 4,03-4,00 (v, 1H),
3,96-3,93 (m, 2H), 1,14 (1, J=6,0 'y, 3H); KX-MC: m/z 222,1 (M+1)".

Cragus-b: Cunre3 ruapoxmaopuaa 1-(amuHoOKcH)IponaH-2-01a

PactBop 2-(2-ruppokcunponokc)uzonHnonus-1,3-quona (2,0 r, 9,0 mmons) B 6 N
BONHOW XyiopuctoBogoponHor kucnore (15 mu) nmepememmBator npu KT B Teuenme 16 u.
BrimaBmiuii TBepAbIi OCaIOK B PEAKIUOHHOW CMeCH YAANSOT (uibTpauued, u (QuibTpar
KOHLIGHTPUPYIOT TPH TMOHWKEHHOM JaBJIEHMH C TIIOJyY€HHEM YKa3aHHOIO B 3arojIOBKE
coenuHeHus: B Buae ruppoxsopuna (1,0 r), HeouyHIIeHHOE COeNMHEHHE IPHUMEHSIOT Ha

cnenyrolei cranuu 0e3 najbHermel OUuCTKY.
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Cragusi-c: Cunrte3 2-(06en3o|d]oxca3zon-2-unamuno)-N-(2-ruapoxcunponokcu)-1-
metu-1H-6en3o[d|lumuaaszon-S-kap6oxkcamuaa

K  nepememmnBaemomy  pactBopy  2-(Oenzo[d]okcazon-2-unamuHO)-1-meruin-1H-
6en3o[d]umunazon-5-kapoonosoii kucnorsl (100 mr, 0,32 mmons) B JIMPA (5 mi) npu 0°C
nobasysroT N-stunaunzonponunamus (0,06 mi, 0,32 mmons) u HBTU (122 wmr, 0,32 mMmonb).
Peak1oHHYI0 CMech mepeMelnnBaroT B TedeHne 30 MHH, 3aTeM J00aBISIOT THMApOXJopHun 1-
(amunHOOKCH)Iponan-2-oma (41 mr, 0,32 Mmonp) u nepememmnBanue nponovkaroT npu KT B
teyenre 16 4. Ilocrme 3aBepiuenuss peakiuu (orcnexkuBaercs TCX), peaklMOHHYK) CMeCh
pa3baBisiroT  XosonmHOW Bomod (20 Mu1) W 9KcTparupyroT stwianeratom (2 X 50 m).
OObenMHEHHBIE OPraHMYECKHE CJIOM MPOMBIBAOT BOMOHW (30 MII), HACBHIIEHHBIM PacTBOPOM
comu (30 mut), cymar Hajg Oe3BOAHBIM CYJIb(PATOM HATPUS U KOHLEHTPUPYIOT MO BaKYYMOM.
Ocrarok ouniarot npenaparusHoi BOXKX ¢ nmonydeHneM yka3aHHOTO B 3arojIOBKE COSAMHEHMUS
(35 wmr, 28%)).

Jeranu ciocoba ouncTku npenaparusHoil BOXKX:

PA3BABJIEHUE: TT'®:ALIH:BOJIA

INOABMKHASA ®A3A A: 100% Bopna

I[NOABMKHASA ®A3A B: 100% ALHETOHUTPUJI

I'PAJIMEHT: 0/10, 6/20, 10/80

ITOTOK: 15 mn/mun

KOJIOHKA: Luna (250%21,1x5 Mkm)

'H SAMP (400 MI'n, JIMCO-d): & 12,30 (mc, 1H), 11,7 (mc, 1H), 8,01 (x, J=1,2 Iy,
1H), 7,63 (an, J=1,2 Ty, J=8,0 I'u, 1H), 7,48 (n, J=8,8 'y, 2H), 7,43 (n, J=7,6 'y, 1H), 7,21 (T,
J=7,6 T, 1H), 7,12 (1, J=7,6 I', 1H), 4,90 (uc, 1H), 3,92-3,89 (m, 1H), 3,78-3,74 (m, 2H), 3,63
(c, 3H), 1,10 (n, J=6,4 T'y, 3H); XKX-MC: m/z 382,05 (M+1)".

IIpumep 121. Cunres 2-(6en3o[d]oxcazon-2-naamuno)-N-(2-(2-

(aumeTnaamMuHO)aueTamMuao)ITokcu)-1-meTua-1H-6en3o[dlumugazon-S-kap6okcamuaa
o
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VYenosust: a) Tper-Oytuin(2-runpokcustin)kapdbamar, DIAD, tpudenundocun, TI'O,
0°C - KT, 16 4; b) TOK, AIXM, 0°C - KT, 3 u4; ¢) numerwirnuaus, HATU, TUTIDA, IM®, 0°C
- KT, 16 4; d) rugpat rugpasuHa, METAHOJI, KUIIEHHE C OOPAaTHBIM XOJIOAWIBHUKOM, 4 4, e) N-(2-
(amuHOOKCH )3 TIN)-2-(auMmeTunamuHo Janeramun, HBTU, [IUTIDA, IM®, 0°C - KT, 16 4

Cragus-a: Cunres mpem-0yTUa (2-((1,3-A1MOKCOU30MHIOTHH-2-

WII)OKCH)ITHI)KapbamaTa
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K nepememinBaemomy pacTBopy 2-rungpokcunzounnonus-1,3-auona (5,0 r, 30,67 Mmmounb)
B TT'® (150 mu) mpu 0°C nmobasisitor Tper-OyTun (2-ruapokcustiui)kapdbamar (4,93 r, 30,67
mMmoib) U Tpupenundpochun (8,03 r, 30,67 mmonb). PeakiMOHHYIO CMeCh MEPEeMEIINBAIOT B
tedeHue 10 MuH 3ateM n00aBiAOT nuusonponmi azoaukapdbokcunar (6,19 r, 30,67 Mmonp) u
nepemernBanue nponosrkaroT npu KT B reuenue 16 4. PeakiioHHy0 cMech pa30aBIisitOT BOIOH
(50 mu) u skcrparupyrot stunaneratoMm (2 X 100 mu). OObequHEHHbIE OpraHUYeCKHe CJIOU
NPOMBIBAIOT BOAOH (50 MJI), HACBILIEHHBIM pacTBOpOM coju (50 mut), cymar Hax Oe3BOIHBIM
cyab(paroM HaTpus M KOHLIEHTPUPYIOT NOJ BakyymMoM. OCTaTOK OYMIIAIOT KOJOHOYHOM
xpomarorpadueri combiflash ¢ npumenernem 10% sTunanerara B rekCaHe B KAU€CTBE DJIFOCHTA
C TIOJIlyYEeHHEM YKa3aHHOrO B 3aroyioBke coeawHenus (12,0 T, HAMOJOBHHY YHCTOE), KOTOPOE
MPUMEHSIIOT Ha CleAyromel ctannu 0e3 Kakoh-Tnbo najibHeUIell OuuCTKY; 'H amPp (400 MI'L,
JIMCO-de): 6 7,86 (c, 4H), 6,82 (e, 1H), 4,13 (1, J=5,6 T'u, 2H), 3,28-3,27 (m, 2H), 1,37 (c,
9H); KX-MC: m/z 207,0 (M-Boc)*.

Crapus-b: Cunres coJIb TPUPTOPYKCYCHOMH KHCJIOTBI 2-(2-
AMHHO3TOKCH)U30UHA0UH-1,3-1H0HA

K  nepememmBaemomy  pactBopy  mpem-Oytun  (2-((1,3-THOKCOM3OMHIONNH-2-
wi)okcu)atun)kapbamara (12,0 r, 39,08 mmons) B AXM (150 mm) mpu 0°C mobapnsiroT
TpudropykcycHyro kucioty (20 mu) u nepememnBaroT npu KT B Teuenne 3 4. PeakimoHHyro
CMeCh KOHLIEHTPUPYIOT O] BAKYYMOM, OCTaTOK MEPEMELINBAIOT B TUITUIOBOM 3dupe (50 mi),
U BBINIABIIEE B OCAJOK TBEPIOE BELIECTBO (MIBTPYIOT M CYIIAT MO BaKyyMOM C HOJY4YEHHUEM
YKa3aHHOTO B 3arojioBke coenuHenwus (3,8 r, 32%); 'H amp (400 MI'u, IMCO-dg): 6 8,05 (mc,
3H), 7,90 (c, 4H), 4,34 (1, J=5,2 'y, 2H), 3,38 (xB, J=7,2 I'1, 2H).

Cragus-c: Cunres 2-(mumeTunamuHo )-N-(2-((1,3-1M0KCOM30MHI0THH-2-
HJI)OKCH)ITHJI)aLieTaMuaa

K nepememnBaemMoMy pactBopy TpudTopauerata 2-(2-aMHHO3TOKCH)U30MHIOMMH-1,3-
nuona (1,0 r, 4,85 mmoinb) B IM®PA (15 mun) ipu 0°C nobasnsitoT numeTwiriauiuH (499 wmr, 4,85
MMOJTb), N-stunauusonporunamud (1,69 mm, 9,7 mmons) u HATU (2,02 r, 5,34 mmonsb), u
peakunoHHyr cMmech nepememmnBaroT npu KT B Teuenume 16 u. Ilocne 3aBepiueHust peakuuu
(orcnexuBaercss TCX), peakMOHHYIO CMeCh pa30aBisiFOT BOmoH (50 MJI) M 3KCTParupyroT
stunaneratoM (2 X 50 mi). OObenMHEHHbIE OPraHUYECKUE CJIOU MPOMBIBAIOT Bomou (30 mui),
HACBIIEHHBIM pacTBopoM conu (30 ™), cymar Han Oe3BOAHBIM CyJbpaToM HaTpUs H
KOHIEHTPUPYIOT TOJ BakyyMoM. OCTaTOK OYHINAIOT KOJOHOYHOM Xpomarorpadueii combiflash
C IpUMeHeHueM 2% MeTaHOJa B AUXJIOPMETaHe B KaUeCTBE SJIF0EHTA C MOJy4YeHHEM YKa3aHHOIO
B 3arojioBke coenunenus (280 mr, 29%); XKX-MC: m/z 292,1 (M+1)*.

Crapus-d: Cunre3 N-(2-(AaMHHOOKCH)ITHJI)-2-(AUMETHIAMHHO)aLleTAMHIA

K mnepememuBaemomy pactBopy 2-(aumermnaMuHO)-N-(2-((1,3-11uOKCOM30MHIOINH-2-
win)okcn)atun)aneramuna (280 mr, 0,96 mmonp) B metanose (5 min) npu KT noGasmsror rugpar
rugpasuHa (0,3 Mu1) U KUOATAT ¢ OOpPaTHBIM XOJOAMJIBHUKOM B TeueHHe 4 4. PeaknmoHHyIO
cMech oxyaxaaroT A0 KT 1 KOHLUEHTpUPYIOT HAa POTOPHOM ucnapurene. I1onydeHHbli 0CTaToK

nepeMeIInBaloT B ANSTHIIOBOM >dupe (30 mi) u punbTpyroT. PuUiIbTPaT KOHLUEHTPUPYIOT IMOA
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BAKYYMOM C TOJy4YEHHEM YKa3aHHOTO B 3aroyioBke coexmuerns (120 mr, 77%); "H SIMP (400
MI', CDCl3): 6 7,39 (e, 1H), 5,50 (wuc, 2H), 3,73 (1, J=5,2 T'y, 2H), 3,57-3,47 (m, 2H), 2,96
(c, 2H), 2,29 (c, 6H).

Crapus-e: Cunre3 2-(0en3o[d]okca3zon-2-naamuno)-N-(2-(2-
(aumMeTHIIaMHHO)aneTaMu10)3ToKCcH)-1-MmeTHa-1H-6en3o[dJumuaazon-5-kapéoxkcamuaa

K  mnepememmuBaemomy  pactBopy  2-(Oen3o[d]okcazon-2-unamuHO)-1-metui-1H-
6enso[d]umunaszon-5-kapoonosoii kuciaotel (80 mr, 0,26 mmonb) B JIMPA (2 mu) npu 0°C
nobasysitoT N-stumauuzonporuiamud (0,04 mi, 0,26 mmons) u HBTU (98 wr, 0,26 MMoIb).
PeakioHHy0 CcMech mepememinBaloT B TedeHue 30 wmuH, 3areM no0aBistoT  N-(2-
(amuHOOKCH )3T )-2-(nuMeTnnamuHo)aunetamun (41 wmr, 0,26 MMmonb). PeakiMoOHHYIO CMech
3areM nepememuBaroT npu KT B Teuenue 16 u. [Tocne 3aBepineHus: peakiuu (OTCIEKHBACTCS
TCX), peakunoHHYIO CMeChb pa30aBISAIOT XONomHOW Bomod (15 MIJI) W 3SKCTParupyroT
stunaneratoM (2 X 20 mu). BopHblil cnoli KOHIEHTPUPYIOT oA BakyymoMm. IlomyueHHBIH
OCTaTOK OYMIIANT criocobom mpenapatuBHON BOXKX ¢ monmydeHneM yKa3aHHOTO B 3aroJjiOBKe
coepunenus (10 mr, 9%).

Heranu ciocoba ouncTky npenaparusHoil BOXKX:

PA3BABJIEHUE: TT'®:ALIH:BOJIA

TTOJABUXHAA ®A3A A: 10 MM BomHOTO arierata aMMOHHUS

INOABMKHASA ©A3A B: 100% ALHETOHUTPUJI

I'PAAUEHT: T/%B: 0/10, 10/50, 17/65, 19/90

ITOTOK: 15 mn/mun

KOJIOHKA: Phenomenex Luna (250%21,2x5 Mkm)

'"H SIMP (400 MI't, IMCO-dg): & 12,30 (¢, 1H), 11,60 (mc, 1H), 8,01 (wmc, 2H), 7,64
(m, J=8,8 I'u, 1H), 7,49-7,42 (m, 3H), 7,20 (t, J=8,0 I'y, 1H), 7,12 (1, J=8,0 I'y, 1H), 3,90 (c,
2H), 3,63 (c, 3H), 3,41 (xB, J=6,0 I'u, 2H), 2,89 (¢, 2H), 2,32 (c, 6H); )KX-MC: m/z 4522
(M+1)".

IIpumep 122. Cunres N-(2-(aumeTrniamuno)3IToKCcH)-1-MeTHI-2-((6-

(rpudropmernn)oenso|d]okcazon-2-uin)amuno)-1H-6en3o[d|umuaazon-5-kapoéokcamuna

o) 8]
[;\;{(N—OH A @N'O\ b O e,
0 @] NMe>

CF3

Ycnosust: a) runpoxnopun 1-xmop-2-numerminamunostada, TOA, IM®, 60°C, 16 4; b)
I'mnpat runpasuna, MeOH, kunenne ¢ 0OpaTHBIM XOJOAMIBHUKOM, 4 4; ¢) 2-(amuHookcn)-N,N-
numetwiaTad-1-amun, HBTU, JUII2A, IM®, 0°C - KT, 16 u
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Craausi-a: Cunres 2-(2-(1MMeTHJIAMHHO)3TOKCH)H30MHAO0ANH-1,3-110HA

VYKa3aHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C IMPUMEHEHHUEM TOH K€ METOAMKH,
koTopyro npuMeHstoT Ui Ilpumepa 119 Craguu-a ¢ npumenenneM N-ruapokcudramumuna u
rugpoxjopuaa  1-xjop-2-AMMeTHIAMHHOATaHA B KAuecTBE HCXOIHBIX MaTepuaioB ©u 4
SKBUBAJIEHTOB TpudTIiIaMuHa (Beixon: 17%); 'H amp (400 MI'u, IMCO-de): & 7,86 (c, 4H),
4,21 (1, J=5,4 Ty, 2H), 2,61 (1, J=5,4 T'y, 2H), 2,18 (¢, 6H); KX-MC: m/z 235,1 (M+1)*.

Crapus-b: Cunre3 2-(amunooxkcu)-N,N-numeTndTan-1-amuna

VYka3zaHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
kotopyto  npumensitor s IIpumepa 119  Cragum-b ¢ npumenHenuem  2-(2-
(IMMETHIIAMHHO )3 TOKCH )M30UHAONMH- 1,3-1MOHa B KadecTBe HCXomHOro marepuana (Bwxon:
34%); "H AMP (400 MI'n, IMCO-dg): & 5,88 (e, 2H), 3,58 (t, J=5,9 I', 2H), 2,38 (1, J=5,9
I'n, 2H), 2,13 (¢, 6H); KX-MC: m/z 105,20 (M+1)".

Crapus-c: Cunres N-(2-(aumeTniamuHo)ITOKCH)-1-MeTHI-2-((6-
(rpudropmernin)oenso|d]okcazon-2-uia)amuno)-1H-6en3o[d|umuaazon-S-kapookcamuna

VYka3aHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koropyto mnpumensitor s Ilpumepa 6 Cragum-e ¢ npumeHeHueM 1-metun-2-((6-
(TpudropmeTmin)oen3o[d]okcazon-2-mn)amuHo)- 1 H-6er3o[d Jumrnaszon-5-kapOOHOBOH KHCIIOTHI
u 2-(amuHOOKCH)-N,N-mumeTnisTaH-1-aMruHa B Ka4decTBe HMCXOAHBIX MarepuaioB (Bexon:
15%); 'H SIMP (400 MI'ti, IMCO-de): & 12,40 (e, 2H), 8,01 (¢, 1H), 7,82 (c, 1H), 7,66 (x,
J=1,5Tu, 1H), 7,64 (n, J=1,5 I'u, 1H), 7,61-7,51 (m, 2H), 3,99 (1, J=5,4 I'y, 2H), 3,66 (c, 3H),
2,55 (T, J=5,3 Ty, 2H), 2,22 (¢, 6H); XKX-MC: m/z 463,50 (M+1)".

IIpumep 123. Cunres 2-(0enzo[d]okca3zon-2-unammuno)-N-(2-
(nmMeTnaaMuHO0)ITOKCH)-1-MeTHII-1H-0en30[d]umuaazon-S-kapdokcamuaa

VYKka3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IPUMEHEHUEM TOH K€ METOAMKH,
kotopyto mnpumeHsitoT s Ilpumepa 6 Craauu-e ¢ mnpumeHeHueM 2-(aMuHOOKCH)-N,N-
auMeTHidTal-1-amuaa U 2-(6enso[d]okcazon-2-unamuno)- 1-metui- 1 H-6enso[ dJumunaszon-5-
KapOOHOBOW KHUCJIOTHI B KAUECTBE UCXOTHBIX MATEPHAJIOB.

'H SIMP (400 MI', JIMCO-de): & 12,30 (wc, 1H), 8,00 (¢, 1H), 7,63 (1, J=8,4 'u, 1H),
7,48 (n, J=8,4 I'u, 2H), 7,43 (n, J=8,0 I'u, 1H), 7,21 (1, J=7,2 T'y, 1H), 7,12 (T, J=7,6 'y, 1H),
3,99 (1, J=6,0 I'u, 2H), 3,82 (c, 3H), 2,56 (1, J=5,2 'y, 2H), 2,32 (¢, 6H); XKX-MC: m/z 395,1
(M+1)*.

IIpumep 124. Cunres N-(2-meToxcudToKCH)-1-MeTHI-2-((6-

(Tpudropmernn)oenso|d]okcazon-2-uia)amuno)-1H-6en3o[d]umuaazon-5-kapoéokcamuaa
Me Me

N N NH
Ho\ﬂ/C[,\‘?_N'_/| o —= Meo\/\o,ﬂ\((@:r\{ o
! R ¢
CF CF3

3

Ycnosus: a) O-(2-merokcustun)ruapokcuwiamut, JODPA, TUTIDA, IM®, 0°C - KT, 16
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VYKa3aHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYO  NPUMEHsIOT  And  coeauHeHuss 1li ¢ mpumeHeHueM  1-metun-2-((6-
(Tpudropmetmin)oenso[d]okcazon-2-mn)amuno)- 1 H-6en3o[d Jumunaszon-5-kapOOHOBOH KHCIIOTHI
1 O-(2-METOKCHITHI)HAPOKCHIAMIHA B KAYeCTBE MCXOAHBIX Marepuanos (Bexom: 28%); 'H
SMP (400 MI'u, IMCO-dg): 6 12,39 (wuc, 1H), 11,72 (c, 1H), 8,03 (¢, 1H), 7,83 (c, 1H), 7,67 (x,
J=8,3 I', 1H), 7,61 (&, J=8,3 I'y, 1H), 7,57-7,52 (m, 2H), 4,04 (1, J=4,4 I'y, 2H), 3,66 (c, 3H),
3,59 (1, J=4,4 Ty, 2H), 3,30 (¢, 3H cnut ¢ IMCO); XKX-MC: m/z 450,15 (M+1)".

IIpumep 125. Cunres N-(2-ruapokcudTokcu)-1-merni-2-((6-
(rpudropmerni)oenso|d]okcazon-2-uin)amuno)-1H-6en3o[d]umuaazon-5-kapookcamuaa

Me Me

N N
>—NH 4 § J—NH
HO N )/_o — HO\/\OJ N N/ 0
Q N\@\ O f ]
CF CFs

3

Ycnosus: a) 2-(amuHOOKCH)3TaH-1-00, HBTU, TUIIDA, IM®, 0°C - KT, 16 4

VYka3zaHHOE B 3arojIOBKE€ COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koropyto mnpumensitor s Ilpumepa 6 Cragum-e ¢ npumeHeHueM 1-metun-2-((6-
(TpudropmeTiin)oen3o[d]okcazon-2-min)amuHo)- 1 H-6er3o[d Jummnaszon-5-kapOOHOBOH  KHCIIOTHI
¥ 2-(AMHHOOKCH)3TaH-1-01a B KauecTBe MCXOHBIX MaTepuanoB (Bexom: 51%); 'H SIMP (400
MI'u, IMCO-de): 6 12,39 (e, 1H), 11,73 (¢, 1H), 8,04 (¢, 1H), 7,84 (¢, 1H), 7,68 (n, J=8,3 I'Ly,
1H), 7,61 (m, J=8,3 T'u, 1H), 7,57-7,53 (m, 2H), 4,78 (c, 1H), 3,94 (T, J=4,9 I'u, 2H), 3,67 (c,
3H), 3,66-3,63 (M, 2H); XKX-MC: m/z 436,15 (M+1)".

IIpumep 126. Cunres N-(2-ruapokcudTokcu)-1-merni-2-((6-

(Tpudropmeroxcu)denso|d]okcazon-2-un)amuno)-1H-6en3o[d]Jumuaason-5-kapdoxcamuaa
Me

Me
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Ycnosus: a) 2-(amuHOOKCH )3TaH-1-0om, HBTU, [IUTIDA, IM®, 0°C - KT, 16 4

VYka3zaHHOE B 3arojIOBKE COCJUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koropyto mnpumensitor s Ilpumepa 6 Cragum-e ¢ npumeHeHueM 1-metui-2-((6-
(TpudropmeTokcu)oen3ol d]okcazon-2-un)amuno)- | H-6enzo[ d Jumunazon-5-kapOoHOBOH
KHCJOTBI M 2-(AMHHOOKCH)3TaH-1-0lla B KauecTBe MCXONHBIX Marepuanos (Berxom: 58%); 'H
SAMP (400 MI'u, IMCO-de): & 12,30 (e, 1H), 11,72 (c, 1H), 8,02 (m, J=1,0 I'u, 1H), 7,66 (x,
J=6,9 I'u, 1H), 7,58 (c, 1H), 7,53-7,51 (m, 2H), 7,22 (n, J=8,3 I'y, 1H), 4,78 (T, J=5,6 'y, 1H),
3,94 (1, J=4,7 T'uy, 2H), 3,64-3,62 (m, SH); KX-MC: m/z 451,9 (M+1)".

IIpumep 127. Cunres N-(2-meToxcudToKCH)-1-MeTHI-2-((6-

(Tpudropmeroxcu)doenso|dlokcaszon-2-uia)amuno)-1H-6en3o[d]umuaaszon-S-kapdoxkcamuga
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Ycnosus: a) O-(2-merokcuatun)ruapokcunamud , JJOPA, JTUIIDA, IM®, 0°C - KT, 16

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHHUE CUHTE3UPYIOT C MPUMEHEHHUEM TOH K€ METOIUKH,
KOTOPYIO  MPUMEHSIOT 1 coenuHeHuss 1li ¢ mpumenenueM  1-metun-2-((6-
(TpudropmeTokcu )den3of d]okcazon-2-un)amuno)- | H-6enzo[ d Jumunazon-5-kapOoHOBOT
KUCITOTBI U O-(2-METOKCHUAITUI)IHIPOKCHUIIAMUHA B KAueCTBE MCXOIHBIX MaTepuayioB (Berxon:
28%); "H SIMP (400 MI', IMCO-dq): & 12,30 (e, 1H), 11,70 (c, 1H), 8,01 (n, J=1,4 'y, 1H),
7,65 (nn, J=1,5 T'y, J=8,3 I'u, 1H), 7,58 (n, J=1,5 'y, 1H), 7,53-7,49 (M, 2H), 7,22 (un, J=1,5
I'm, J=8,3 I'u, 1H), 4,05-4,02 (M, 2H), 3,64 (¢, 3H), 3,61-3,58 (M, 2H), 3,31 (¢, 3H); XKX-MC:
m/z 466,0 (M+1)*.

pumep 128. Cunres N-(2-ruapoxcu3aToxcu)-2-((6-(2-
MeTOKCHITOKCH)OeH30|d]okca3zon-2-un)amuno)-1-merun-1H-6en3o[d|umugazon-5-
KapOokcamuaa

VYKa3zaHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
kotopyro npuMensitoT 171 [Ipumepa 6 Craauu-e ¢ npuMeHeHneM 2-(aMHHOOKCH)3TaH-1-01a u
2-((6-(2-meTokcuaTokcu )oen3o[ dJokcaszon-2-mi)amuno)- 1 -metun- | H-6en3o[ d Jumunazon- 5-
KapOOHOBOM KHCIOTHI B KA4eCTBE MCXOAHBIX Marepuanos. 'H SIMP (400 MI'u, JIMCO-de): &
12,20 (e, 1H), 11,68 (¢, 1H), 7,98 (c, 1H), 7,63 (n, J=8,0 I'u, 1H), 7,46 (n, J=8,4 'y, 1H), 7,35
(n, J=8,8 T'u, 1H), 7,12 (c, 1H), 6,82 (n, J=8,8 T'u, 1H), 4,78 (¢, 1H), 4,11 (wc, 2H), 3,93 (uuc,
2H), 3,67-3,61 (m, 7H), 3,32 (¢, 3H cnuBasich ¢ BnaxabiM mukoMm JIMCO); XKX-MC: m/z 4422
(M+1)".

pumep 129. Cunres N-(2-ruapoxcudTokcu)-2-((6-(2-
ruaApoKcUITOKCH)0eH30[d]okcazon-2-uin)amuno)-1-meTui-1H-6enszo[d|umunazon-5-

Kapbokcamuaa
hl.fle
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Ycnosus: a) 2-(amuHOOKCH )3TaH-1-0o1, HBTU, TUTIDA, IM®, 0°C - KT, 16 4

VYKa3aHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
kotopyro mnpumessitor s Ilpumepa 6 Cragum-e ¢ npumedeHuem  2-((6-(2-
TUIPOKCUATOKCH )OeH30[d|okcazon-2-min)amMuHo)- 1 -metui- | H-6en3o[ d Jumunazon-5-kapOOHOBOA
KHUCJIOTBI U 2-(AMHHOOKCH)3TaH-1-0J]a B KadyecTBE HCXOIHBIX MaTepuaioB. HeouuimeHHbIH
NpoAyKT ouuinaroT xpomarorpadueii combiflash ¢ npumenenuem 10% wmeranona B JIXM B

Ka4yeCcTBe JJIF0EHTA C MMOJyYeHUeM YKa3aHHOTO B 3arojioBke coeannenus (Brexon: 14%); 'H samP
(400 MI'u, AIMCO-d¢): 6 12,15 (e, 1H), 11,67 (¢, 1H), 7,98 (¢, 1H), 7,63 (n, J=7,6 I'u, 1H),
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7,45 (n, J=8,8 I'y, 1H), 7,35 (m, J=8,4 I'u, 1H), 7,11(c, 1H), 6,82 (n, J=8,8 I'u, 1H), 4,83 (1,
1H), 4,77 (wc, 1H), 4,01 (1, J=4,4 T'u, 2H), 3,93 (1, J=4,4 'y, 2H), 3,72 (wc, 2H), 3,61 (imc,
5H); XKXX-MC: m/z 428,2 (M+1)".

IIpumep 130. Cunre3 2-((5-¢prop-6-(Tpudpropmerni)denso|dlokcaso-2-na)aMuHo)-
N-(2-ruapoxcudTokcu)-1-merna-1H-6en3o[d|umugazon-S-kapéokcamuaa

e e
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Ycnosus: a) 2-(amuHoOKcH )aTaH-1-o1, HBTU, TUTIDA, IM®, 0°C - KT, 16 4

VYka3aHHOE B 3arojIOBKE€ COCUHEHHE CHHTE3HPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
koTopytro mnpumeHsitoT st Ilpumepa 6 Craaum-e ¢ npumeneHuem  2-((5-¢rop-6-
(TpudropmeTiin)oen3o[d]okcazon-2-min)amuHo)- 1 -meTn- | H-6en3o[ d Jumunason-5-kapOoHOBOH
KHCJIOTBI M 2-(AMHHOOKCH)3TaH-1-0/la B KauecTBe MCXONHBIX Marepuanos (Bexom: 61%); 'H
SAMP (400 MI'u, IMCO-de): & 12,45 (e, 1H), 11,74 (c, 1H), 8,03 (¢, 1H), 7,85 (&, J=5,6 I'y,
1H), 7,68 (n, J=8,4 I'u, 1H), 7,55 (n, J=8,0 I'u, 1H), 7,45 (n, J=11,2 T'u, 1H), 4,50 (wc, 1H),
3,94 (1, J=4,4 Ty, 2H), 3,66 (¢, 3H), 3,64-3,63 (M, 2H); )KX-MC: m/z 454,1 (M+1)*.

pumep 131. Cunres N-(2-ruapoxkcustokcn)-1-merunn-2-((6-merni-4,5,6,7-
TeTparuapodenso[d]tuazoun-2-ua)amuno)-1H-6en3o|d]lumugazon-S-kapéokcamuaa

e e
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Ycnosus: a) 2-(amuHoOKCcH )aTaH-1-o1, HBTU, JTUIIDA, JIM®, 0°C- KT, 16 4

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHHUE CUHTE3UPYIOT C MPUMEHEHHUEM TOH K€ METOIUKH,

HO,C

koTopyto npuMeHsitoT i1 [Ipumepa 6 Craauu-e ¢ npumeHenuem 1-metun-2-((6-merun-4,5,6,7-
terparuapodensofd]ruazon-2-un)amuno)- 1 H-6en3o[d|Jumuaazon-5-kapOOHOBOM KHCIOTHI U 2-
(AMHHOOKCH)3TaH-1-0J1a B KauecTBe HCXOMHBIX MaTepuaios (Bexon: 43%); 'H SIMP (400 MIw,
JIAMCO-de): 6 12,05 (e, 1H), 11,56 (¢, 1H), 7,83 (c, 1H), 7,55 (mn, J=1,0 I'y, J=8,3 'y, 1H),
7,35 (m, J=8,3 I'y, 1H), 4,78 (e, 1H), 3,92 (T, J=4,9 I'n, 2H), 3,63-3,61 (M, SH), 2,67-2,59 (M,
1H), 2,50 ( 2H cnusasics ¢ mukom JIMCO), 2,18-2,11 (m, 1H), 1,87-1,84 (m, 2H), 1,46-1,43 (™,
1H), 1,05 (n, J=6,3 T'y, 3H); dKX-MC: m/z 402,2 (M+1)".

[Mpumep 132. Cunres 2-((6-aneTnadenso|[d]oxcazon-2-uia)amuno)-N-(2-

MeToKCcHITOKCH)-1-MeTHn-1H-0en3o[d]lumuaazon-5-kap6oxkcamuaa
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Ycnosus: a) 10% BonH. pactBop NaOH, xureHue ¢ oOpaTHBIM XOJNOIUIBHUKOM, 4 4; b)
OrunkcanTat kanusi, EtOH, kunenue ¢ obpatHbiM xonoauibHUKOM, 16 1; ¢) K,CO;3, Mel, AITH,
KT, 3 u; d) NaBH4, MeOH, 0°C - KT, 1 u; e) TBDMSCI, umugazon, AXM, 0°C - KT, 2 4; f) M-
XIIBK, XM, 0°C - KT, 4 u; g) NaH, stun 2-amuno-1-merun-1H-6en3o[d]umunazon-5-
kapookcunar, 1,4-nuokcan, KT, 16 4; h) ®TBA B TIT'®, TT'®, 0°C - KT,16 u; 1) [lepuogunan
Hecca-Maprtuna, JIXM, 0°C - KT, 1 4; j) LiOH H,0, TTI'®, EtOH, H,0, 60°C, 16 4; k) O-(2-
meTokcrsTu)ruapokcwiamun, HBTU, [TIUTIDA, IM®, 0°C - KT, 16 4

Crapusi-a: Cunres 1-(4-amuHo-3-ruapokcugenun)itad-1-ona

Cwmech 6-aunermndenso[d]okcazon-2(3H)-ona (5,0 r, 28,2 mmomnb) B 10% BOmHOM
runpokcune Harpusi (50 M) KUMATAT € OOpPAaTHBIM XOJIOOWIBHHKOM B TeueHue 4 4.
Peaximonnyto cmech oxnaxaawoT Ao KT, nonkucnsator 3 N HCI, 3arem nogmenauusarot no pH
~8 HACBIEHHBIM PAacTBOPOM KapOoHaTa HaTpus. BbimaBiiee B 0OCagoK TBEpHIOE BELIECTBO
(GUIBTPYIOT U CYLIAT MO BAKYYMOM C TOJY4YeHHEM YKa3aHHOTO B 3arojioBke coenuHenwus (4,1 T,
98%); 'H SIMP (400 MI', IMCO-dg): & 9,34 (c, 1H), 7,28 (un, J=2,0 I'y, J=8.4 I'y, 1H), 7,22
(n,J=2,0Tu, 1H), 6,58 (&, J=8,4 'y, 1H), 5,44 (c, 2H), 2,36 (c, 3H).

Crapusi-b: Cunre3 1-(2-mepkanToben3o[d]okca3o1-6-ua)3Tan-1-ona

VYKka3zaHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
kotopyto nmnpumenstor ansi  Ipumepa 32 Craamu-¢ ¢ npumeHeHuem 1-(4-ammno-3-
runpokcudenun)tan-1-ona (Bexon: 100%); 'H stMP (400 MI'y, AMCO-dg): 6 14,2 (e, 1H),
8,04 (c, 1H), 7,94 (n, J=8,0 I'u, 1H), 7,33 (n, J=8,0 'y, 1H), 2,60 (c, 3H); KX-MC: m/z 192,02
(M-1).

Crapus-c: Cunre3 1-(2-(meTtuntuo)oenso[d]okcazon-6-ui)sran-1-ona

VYKa3zaHHOE B 3arojIOBKE€ COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO MPUMEHSIOT Ui coenuHeHust 1b ¢ npumenennem 1-(2-mepkanTobensold]okcazon-6-
Wi1)3TaH-1-0Ha B kKadecTBe ucxomHoro marepuana (Bexox: 78%); 'H AMP (400 MI'u, IMCO-
de): 6 8,22 (c, 1H), 7,98 (n, J=8,4 'y, 1H), 7,73 (n, J=8,0 ', 1H), 2,80 (c, 3H), 2,67 (¢, 3H).

Crapus-d: Cunre3 1-(2-(meTunTno)oenso[d]oxcazon-6-uia)rran-1-oaa

K nepememmBaemomy pacteopy 1-(2-(merunruo)denso[d]okcazon-6-un)stan-1-ona (4,1
r, 19,8 mmonb) B meranone (80 mm) npu 0°C nmobasmstror Oopruzxpun Hatpus (1,12 r, 29,7

MMOJIb) U PEAKIHOHHYI0 CMECh NEPEMEINUBAIOT B TedeHue | 4. PeakunoHHYI0 cMmech racsr
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xonmogHoi Bomod (100 mum) m skcrparupyror EtOAc (2 X 150 wmim). OOwenuHeHHbIE
OpraHMYECKHe CJION MPOMBIBAIOT BOOH (50 MIT), HACBIIIEHHBIM pacTBOpoM coiu (50 mut), cymar
Ha Oe3BOAHBIM Cysib(haTOM HATpUs M KOHLEHTPUPYIOT IOA BAKYYMOM C IIOJyY€HHEM
yKa3aHHOTO B 3arojioBke coenuHeHus (4,1 r, 100%);, 'H sMP (400 MI'ny, IMCO-dg): 6 7,57-
7,53 (m, 2H), 7,31 (nn, J=1,2 'y, J=8,0 I'u, 1H), 5,28 (m, J=3,6 I'u, 1H), 4,85-4,80 (m, 1H), 2,74
(c, 3H), 1,35 (1, J=6,4T'n, 3H).

Crapusi-e: Cunre3 6-(1-((mpem-0yTHIAAUM e THIICHIIHI )OKCH )3 THIT)-2-
(meTnTHO)0eH30[d]oKca3zona

K nepememmBaemomy pactBopy 1-(2-(merunaruo)denso|d]okcaszon-6-un)atan-1-ona (4,1
r, 19,6 mmonb) B JAXM (80 mu) mpu 0°C pobGammsror mmupazon (2,0 r, 29,4 mmonb) u
nepeMennBaroT B TeueHue S5 muH, 3ateM npobasimstor TBDMSCI (3,5 r, 23,5 mmonb) u
nepemermuBaroT npu KT B Teuenune 2 4. PeakumoHHyro cMmech pasdasisitor Bomoi (100 mu) u
skcrparupyroT XM (2 X 150 mur). O0benuHEeHHbIE OPraHUYECKHE CJIOU MPOMBIBAIOT BOO#H (50
MJI), HACBIIIEHHBIM pacTBopoM comu (50 M), cymar Han Oe3BOOHBIM CyJIb(aTOM HATPUS H
KOHLIEHTPUPYIOT TOJA BaKyYMOM C MOJYYEHHEM YKa3aHHOTO B 3arojioBke coenuHeHus (0,0 T,
100%); "H SIMP (400 MI'n, JIMCO-dg): & 7,63-7,61 (M, 2H), 7,36 (1, J=8,0 I', 1H), 5,08 (B,
J=6,4 T'n, 1H), 2,80 (c, 3H), 1,42 (un, J=6,0 'y, 3H), 0,91 (c, 9H), 0,2 (¢, 6H); KX-MC: m/z
324,1 M+1)*.

Cragus-f: Cunre3 6-(1-((mpem-0y THAANM € THJICHJIHIT ) OKCH )3 THI )-2-
(MeTnacyabgponunn)denso[dlokcazona

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C IMPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYHO ~ NPUMEHSAIT  ans  coenauHeHus  le ¢ npumeHenuem  O-(1-((mpem-
Oy THIIAMMETHIICHITAIT )OKCH )3 THI )-2-(MeTunTHo )oeH3o[ dJokcazona B KauecTBe  MCXOAHOTO
MaTepHana ¥ IepeMelnBaioT B Tedenue 4 1 (Bexom: 100%); 'H SIMP (400 MI', JIMCO-de): &
7,96-7,49 (m, 3H), 5,14-5,11 (m, 1H), 3,66 (c, 3H), 1,40 (x, J=6,0 I'u, 3H), 0,88 (c, 9H), 0,2 (c,
3H), -0,2 (c, 3H).

Crapus-g: Cunres ITHI 2-((6-(1-((mpem-
Oy THIAMMETHJICHITIT )OKCH P TI )0en3o|d]okcazoni-2-uin)amuno)-1-meTui-1H-
oenzo[d]lumuaason-5-kap6okcuiara

VYka3zaHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYEO TMPUMEHSIFOT IJisi coeauHeHuss 1g ¢ mnpumeHeHueM 3Tunl 2-amuHO-1-metmn-1H-
Oenso[ d]umunazon-5-kapOokcunara u 6-(1-((mpem-0y TUIIUMETHIICUITII ) OKCH )3 THIT)-2-
(metmicynbhonm)benso[d]okcasona B kadecTBe MCXONHBIX Marepuanos (Boixom: 31%); 'H
AMP (400 MI'u, IMCO-de): 6 12,3 (e, 1H), 8,23 (n, J=1,6 I'u, 1H), 7,87 (an, J=1,6 'y, J=8.4
I'n, 1H), 7,51 (n, J=8,8 I'u, 1H), 7,42-7,39 (M, 2H), 7,20 (m, J=8,0 T'u, 1H), 5,0 (x, J=6,4 I'ny,
1H), 4,32 (xB, J=7,6 'y, 2H), 3,63 (¢, 3H), 1,40-1,33 (M, 6H), 0,87 (¢, 9H), 0,001 (c, 3H), -0,036
(c, 3H).

Cragusi-h: Cunre3 3tua 2-((6-(1-rugpoxcudTui)oenso|[d]okcazon-2-uia)amuno)-1-
metu-1H-6en3o[d]lumuaason-S-kapooxcunara

K NepPEMEIINBAEMOMY pacTBopy STHJ 2-((6-(1-((mpem-



140

Oy THIIAMMETHIICHITAIT)OKCH )3 THIT)OeH30[ d |okca3omn-2-uin)amMuHo)- 1 -metmn- 1 H-
6enzo[d]umunazon-5-kapookcunara (1,4 r, 2,8 mmonp) B TT'® (30 M) mpu 0°C pobasmsror 1 M
OTBA B TT'D (5,7 mi, 5,7 MMOJTb) U peaKLIMOHHYIO cMech nepemennBaroT pu KT B reuenue 16
4. PeakIMOHHYI0 CMeCh TracAT HACHIIEHHBbIM pacTBOpOM xjopuna ammoHus (50 mi) wu
skctparupyroT EtOAc (2 X 100 mur). OObeanHEeHHbIE OPraHHMYECKHEe CIIOM MPOMBIBAIOT BOAOM
(30 M), HaceIEHHBIM pacTBOpoM coiu (30 mur), cymar Haj Oe3BOIHBIM CyJIb()aTOM HATPUS U
KOHLIEHTPUPYIOT MOJ BakyymMoM. OCTaTOK NepeMeIIMBAIOT B INEHTaHE B TeueHue 15 MuH u
MIOJIy4€HHOE TBEPJ0€ BELIECTBO (PHIIBTPYIOT M CyIIAT MO BAKYYMOM C MOJYYEHHEM YKa3aHHOTO
B 3aroyioBke coenuuenus (1,1 r, 100%); 'H AmP (400 MI'uy, AMCO-dg): 6 12,3 (g, 1H), 8,23
(c, 1H), 7,87 (n, J=8,4 'y, 1H), 7,51 (n, J=8,4 I'u, 1H), 7,41-7,39 (m, 2H), 7,19 (n, J=7,6 I'Ly,
1H), 5,16 (wc, 1H), 4,80 (wc, 1H), 4,33 (xB, J=7,2 'y, 2H), 3,63 (c, 3H), 1,40-1,35 (M, 6H);
KX-MC: m/z 381,15 (M+1)".

Crapus-i: Cunres 3tua 2-((6-anerundenso[d]okcazon-2-un)amuno)-1-mernn-1H-
oenzo|[d]lumuaason-S-kapbokcuiara

K mnepememmBaemomy pactBopy otui  2-((6-(1-rumpokcusTrn)oen3o[d]okcazon-2-
wi1)aMuHO)- 1 -metun- 1 H-6enso[ d [umunazon-5-kapdokcunara (1,1 r, 2,9 mmons) B JIXM (30 M)
npu 0°C nobasmstroT nepuonunan Jlecca-Maprtuna (1,47 1, 3,5 MMOJIb), 1 PEAKLIMOHHYIO CMECH
nepemMeInnBaoT B TeueHue 1 4. PeaknmoHHyo cMeck pazdasisiror JAXM (100 min), Bonmoit (50
mut). OpraHuyecKkuil CIoi MPOMBIBalOT HACHIEHHBIM pacTBOpoM OmkapOonaTa Hatpus (2 X 50
mut), Bogoi (50), HachlmeHHBIM pacTBOpoM conu (30 mu), cymar Hax Oe3BOAHBIM CyJb(aTom
HATPUsI U KOHLEHTPUPYIOT MO BAKYYMOM C IOJIy4€HHEM YKa3aHHOTO B 3arOJIOBKE COETUHEHUS
(540 wr, 49%); 'H SIMP (400 MI'n, JMCO-dg): & 12,4 (mc, 1H), 8,26 (c, 1H), 8,00 (c, 1H),
7,91-7,89 (m, 2H), 7,58-7,51 (m, 2H), 4,34 (xB, J=6,8 'y, 2H), 3,87 (¢, 3H), 2,66 (¢, 3H), 1,35 (T,
J=6,8 Ty, 3H); XKX-MC: m/z 379,15 (M+1)".

Cranus-j: Cunres 2-((6-auernadenso|d]okcaszon-2-uia)amuno)-1-mernua-1H-
0en3o[d]-umuaazon-5-kap0GoHOBOH KHCJIOTHI

VYKa3aHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYIO NMpUMEHSIOT Uit coennuenust 1h ¢ npumenennem stun 2-((6-auermndensod]okcason-
2-un)amuHO)- 1-metui- 1 H-6en3o[d|Jumunazon-5-kapOokcunata B~ Ka4deCcTBe  HCXOIHOIO
matepuana (Bexon: 68%); 'H amPp (400 MI'y, IMCO-de): 6 12,8 (e, 1H), 12,4 (c, 1H), 8,21
(c, 1H), 7,99 (c, 1H), 7,82-7,79 (m, 2H), 7,59-7,52 (m, 2H), 3,67 (c, 3H), 2,66 (c, 3H); XKX-MC:
m/z 351,1 (M+1)*.

Craagus-k: Cunres 2-((6-aueTnaodenso[d]oxcazon-2-uia)amuno)-N-(2-
MeToKCHITOKCH)-1-MeTHn-1H-0en3o[d]lumuaazon-5-kap6oxkcamuaa

VYKa3aHHOE B 3arojIOBKE COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
kotopyro  mpumensitor st [lpumepa 6  Craamu-e ¢ npumeHeHuem  2-((6-
anetmioeH3o[d]okcazon-2-min)amuHo)- 1 -met- 1 H-6en30[ d Jumunaszon-5-kapOOHOBOH  KHCIIOTHI
1 O-(2-METOKCHITHI)HAPOKCHIAMIHA B KAYeCTBE MCXOAHBIX Marepuanos (Bexom: 42%); 'H
SAMP (400 MI'y, AIMCO-de): 6 12,4 (e, 1H), 11,7 (¢, 1H), 8,02-7,99 (c, 2H), 7,99 (an, J=1,6
I'm, J=8,4 I'u, 1H), 7,68-7,63 (M, 1H), 7,54-7,51 (m, 2H), 4,04 (T, J=4,4 'y, 2H), 3,66 (c, 3H),
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3,60 (1, J=4,4 T'y, 2H), 3,22 (¢, 3H), 2,60 (c, 3H); KX-MC: m/z 424,15 (M+1)".
IIpumep 133. Cunres N-(2-ruapoxcudTi)-2-((6-(2-ruapoxcunponaH-2-

un)oenso[d]okcazon-2-un)amuno)-1-merun-1H-0en3o[djumuaazon-S-kapdokcamuaa

Me " !\IAe I}/Ie
N N_ H N, H
N N N
»’ 0, Y/ 4 c
g . q Iy b, H s —
HO Me ——m ~N N ~N N
o TaSO Y Me TRSO A Me
o] OH
o Me
e
o
y/
¥ \\gN /]
S~ N
OH
Me

Ycnosus: a) 2-((Tper-OyTUunauMeTHICHINI)OKCH )3Tal- 1 -amun, HBTU, TUTIDA, [IMO®,
0°C - KT, 16 4; b) CH3MgBr B nustusnosom adupe, TT' @, 0°C, 30 mun, ¢) PTBA B TT O, TT' D,
0°C-KT, 44

Cragus-a: Cunres 2-((6-aueTnaodenso[d]okcazon-2-uia)amuno)-N-(2-((mpem-
Oy THJIANMETHICHINI)OKCH )ITHI)-1-MeTnn-1H-0en3o[d]umuaazon-S-kapookcamuaa

VYKa3aHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
kotopyro  mpumensitor gt Ilpumepa 6  Craamu-e ¢ npumedHeHuem  2-((6-
anetmioen3o[d]okcazon-2-min)amuHo)- 1 -met- | H-6en3o[ d Jumunaszon-5-kapOOHOBOH  KHCIIOTHI
u  2-((mpem-OyTUNIUMETHIICHIINIT)OKCH)3TaH- 1 -aMIHa B KauecTBE MCXOIHBIX MAaTEpUAJIOB
(Beixon: 48%); JKX-MC: m/z 508,25 (M+1)".

Crapus-b: Cunre3 N-(2-((mpem-0yTHIAMM e THIICHIIHT )OKCH )ITHJT)-2-((6-(2-
ruapoxcunponan-2-mi)oenszo[d]okcazon-2-uia)amuno)-1-mernia-1H-0en3o[d|umuaazon-5-
kapOokcamuaa

K nmnepememmBaemomy pactBopy 2-((6-aunermndensold]okcazon-2-mn)amuno)-N-(2-
((mpem-OyTHIIMMETHIICUIINI )OKCH )3 THI )- 1 -MeTi- | H-6en3o[d Jumunaszon-S-kapbokcamuga
(200 wr, 0,39 mmonb) B TI'® (5 M) nmpu 0°C pobasnstor 3 M OpoMua MeTHJIMarHusi B
austuioBoM 3¢upe (0,13 mi, 0,39 MMOITB), U PEAKLIMOHHYIO CMECh NEPEMELINBAIOT B TEYCHUE
30 MuH. PeakIIMOHHYIO CMECh racsiT HACHIIIEHHBIM BOIHBIM PacTBOPOM XJjopuaa ammoHnus (20
M) u 3kctparupyroT stmianeratoMm (2 X 50 wm1). OObenuHEHHbIE OpraHUYECKHE CJIOU
NPOMBIBAIOT HACKHIIEHHBIM pacTBOpoM cod (30 mut), cymart Hag O€3BOAHBIM CyJIb(aTOM HATPUsI
¥ KOHLIEHTPUPYIOT IO/ BAKYYMOM C TOJIYY€HUEM YKa3aHHOTO B 3aroyioBke coenuHerus (100 mr,
crude); XKX-MC: m/z 524,3 (M+1)".

Crapus-c: Cunres N-(2-ruapoxcudTii)-2-((6-(2-ruapoxcunponaH-2-
un)oenso[d]okcazon-2-un)amuno)-1-meruin-1H-6en3o[d|umuaazon-S-kapdoxcamuaa

VYKka3zaHHOE B 3arojIOBKE COCIUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
kotopyro npumeHnsroT a1 Ilpumepa 132 Craauu-h ¢ npumenenuem N-(2-((mpem-
Oy THITIUMETUIICHITIIT)OKCH )3T )-2-((6-(2-Tunpokcumnpomnan-2-ui)oen3ol d Jokcazon-2-
wi1)aMuHO)- 1 -meTmit- 1 H-Oenzo[ d Jumupaszon-5-kapbokcaMuga B Ka4eCTBE UCXOQHOTO MaTepuasa
U TIepeMeIInBaioT B TeueHue 4 4. HeouniueHHpli MPOAYKT OYUINAIOT CIOCOOOM MpenapaTuBHOM
B2XX (Beixon: 6%).
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Heranu ciocoba ouncTku npenaparusHoil BOXKX:

PA3BABJIEHUE: ALITH:BOJIA

ITOABMKHAA ®A3A A: 0,1% MypaBbuHasi KUCJIOTa B BOZE

INOABMIKHAS ®A3A B: 100% ALHETOHUTPUJI

I'PAJIMEHT: 0/10,2/10,6/100,10/100, 11/10, 12/10

ITOTOK: 1,0 mi/mMuH

KOJIOHKA: Kinetex C-18 (250x21,1x5 mMkm)

'H SIMP (400 MI'n, AMCO-dg): & 12,23 (wc, 1H), 8,35 (wc, 1H), 8,06 (¢, 1H), 7,76 (x,
J=6,8 I'u, 1H), 7,51 (c, 1H), 7,46 (n, J=8,4 I'y, 1H), 7,37 (1, J=8,4 ', 1H), 7,30 (n, J=8,4 I'Ly,
1H), 5,03 (wc, 1H), 4,73 (e, 1H), 3,62 (c, 3H), 3,53 (wuc, 2H), 3,35-3,34 (m, 2H), 1,47 (¢, 6H);
KX-MC: m/z 410,2 (M+1)".

IIpumep 134. Cunres N-(2-(2-ruapoxcudTokcH)ITHI)-1-MeTHA-2-((6-(THA301-4-

un)oenszo[d]okcazoun-2-un)amuno)-1H-6en3o[d|lumunazon-5-kapookcamuaa
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VYenosust: a) AlCl;, IM®, 2-6Gpomanermixmnopua, 0°C - 75°C, 2,5 4; b) ®opmamun,
P2S5, 1,4-nuokcaH, kumneHue ¢ oOpatHbiM xonomwnbHuKoM, 18 u1; ¢) NaOH, H,O, xuneunue ¢
obOpatHbiM xononwibHuKOM, 16 u; d) Ortunkcantan kamus, EtOH, kxunenume ¢ oOpaTHbIM
xononuibHUKOM, 16 4; ¢) K,COs3, Mel, AIIH, KT, 4 4; f) m-XIIBK, IXM, 0°C - KT, 4 4; g)
NaH, stun 2-amuHo- 1-metun-1H-6en30[d Jumunasos-5-kapookcunar, 1,4-nuokcan, KT, 16 ; u)
LiOH -H,O, TI'®, EtOH, H,0, 60°C, 16 u; k) 2-(2-amunostokcu)atan-1-on, HBTU, JTUTIDA,
JIM®, 0°C - KT, 16 4

Crapusi-a: Cunres 6-(2-opomanermi)oenso|[djoxcazon-2(3H)-ona

JIM®A (5,75 mn, 74 mmonb) nobasisiroT o kamisim k AlCl; (34,5 1, 259,3 mmonb) u
cmech nepemernBaroT npu 45°C B Teduenue 30 muH. 3atem O6en3o[d]okcazon-2(3H)-on (5,0 r, 37
MMOJIb) U 2-Opomanermixiopun (4,6 v, 55,5 MMoJb) HOOABNISIOT K PEaKIMOHHON CMECH H
nepememmBatoT npu 75°C B Teuenue 2 4. Peaknmonnyro cmech oxnaxkaaroT 10 KT u BeutnBatot
Ha Jiel U nepeMelmuBaloT B TedeHue 10 muH. BpinmaBiiee B 0CagoK TBEPAOE BEIIECTBO
(GUIBTPYIOT U CYIIAT IO BAKyYMOM C TMOJYYEHHEM YKa3aHHOTO B 3arojioBke coenuHenws (4,0 T,
42%); "H SIMP (400 MI't, IMCO-de): & 12,13 (e, 1H), 7,90-7,87 (m, 2H), 7,23 (1, J=7,6 T'n,
1H), 4,89 (c, 2H); XKX-MC: m/z 253,9 (M-1)".

Crapus-b: Cunre3 6-(Tuaszon-4-un)oenso[d]oxcaszon-2(3H)-ona

K nepememnBaemomy pactBopy ¢opmamuna (5,49 mu, 137,7 mmonb) B 1,4-auokcaHe
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(100 M) mpu KT noGasmsror nenracyibdun ¢ochopa (6,1 r, 27,5 MMONb) U HarpeBaroT MpH
100°C B Teuenue 2 4. BpImaBinee B OCagoK TBEPAOE BEINECTBO YIOASIIOT (UIBTPALUEd H
¢unpTpar nobaensroT K 6-(2-Opomanerun)oenso[d]okcazon-2(3H)-ony (13,5, 13,7 mmorns).
Peakuuonnyo cmech nepememnBaroT npu 100°C B TeueHume 16 4 M KOHLEHTPUPYIOT Ha
pOTOpHOM ucnapurene i ynaineHus 1,4-nuokcana. OcraTok pasbasnsioT sTunaneratoM (150
mi), Bogod (100 mu) m skcrparupyror. OpraHudeckuil cioil mpombiBaroT Bojod (50 mi),
HACBIIEHHBIM pacTBOpoM conu (50 mut), cymar Hag Oe3BOAHBIM CyJibpaToM HATpHUS U
KOHIEHTPUPYIOT Tmox BakyymoMm. OcraTok ouMmarT Xxpomarorpadueidi combiflash ¢
npuMeHeHrueM 30% STUIALETaTOM B FEeKCaHE B KAUECTBE SJIFOEHTA C MOJYYSHHEM YKa3aHHOTO B
3aronioBke coenunenus (1,2 r, 40%); 'H ssMP (400 MI'u, IMCO-dg): & 11,72 (c, 1H), 9,18 (x,
J=1,6 I'u, 1H), 8,12 (n, J=1,2 I'u, 1H), 7,88 (¢, 1H), 7,83 (m, J=8,0 I'y, 1H), 7,15 (&, J=8,0 I'Ly,
1H); XKX-MC: m/z 219,0 (M+1)".

Cragus-c: CuHre3 2-aMuHO-5-(THa30/-4-11)PeHoaa

K nepememmuBaemomy pactBopy 6-(Tuazon-4-un)denso[d]okcazon-2(3H)-ona (600 wmr,
2,75 mmonp) B Boge (6 mu) npu KT nobasmstror ruppokcunom Hatpus (1,09 r, 27,5 mmons) u
HarpeBatoT npu 100°C B Teuenme 16 u. Peakumonnyio cmech oxnaxaaroT no KT, racsar
HACBILIICHHBIM PACTBOPOM XJIOPUAA aMMOHHUSI W JKCTparupyror stuiarneratom (100 w).
Opraandeckuii CIOM MPOMBIBAIOT BOAOH HACBIIIEHHBIM pacTBOpoM coiu (50 mur), cymar Hax
0€3BOAHBIM CYJb()ATOM HATPUS U KOHLEHTPUPYIOT MOA BAKyYMOM C MOJYYEHHUEM YKa3aHHOTO B
3aronoske coexuuenns (400 mr, 76%); "H SAMP (400 MI', JIMCO-de): 8 9,13 (mc, 1H), 9,06
(n,J=1,2Tu, 1H), 7,65 (n, J=1,6 I', 1H), 7,31 (n, J=1,2 'y, 1H), 7,19 (n, J=7,6 I'y, 1H), 6,61
(m,J=8,4T'u, 1H), 4,71 (wc, 2H); KX-MC: m/z 193,0 (M+1)".

Cragus-d: Cunre3 6-(tuazou-4-un)oenso[d]okcazon-2(3H)-tuona

VYKka3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IPUMEHEHUEM TOH K€ METOAMKH,
kotopyro mnpumeHstoT s [lpumepa 32 Craamu-¢ ¢ npuMeHeHHeM 2-aMuHO-5-(Tuazon-4-
un)berona (Boixox: 92%); 'H SIMP (400 MI't, IMCO-dg): & 13,99 (c, 1H), 9,22 (x, J=1,6 T’
1H), 8,23 (n, J=1,6 I'y, 1H), 8,10 (n, J=1,2 ', 1H), 7,99 (an, J=1,6 'y, J=8,4 'y, 1H), 7,31 (7,
J=8,4Tu, 1H); KX-MC: m/z 234,95 (M+1)".

Crapusi-e: Cunre3 2-(MeTHITHO)-6-(THA30/1-4-171)0eH30[d]oKcazoa

VYka3zaHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO TMPUMEHSIOT i coennHeHus: 1b ¢ mpumenennem 6-(tuason-4-mn)densold]okcazon-
2(3H)-TuoHa B KauecTBE WCXOMHOIO MaTepuaja MepeMelnnBaroT B TedeHue 4 yacoB (Bexon:
84%); "H SAMP (400 MI'n, JIMCO-de): & 9,21 (e, 1H), 8,24-8,23 (m, 2H), 8,01 (1, J=8,4 I'ny,
1H), 8,69 (n, J=8,4 ', 1H), 2,78 (¢, 3H); KX-MC: m/z 249,0 (M+1)".

Crapgus-f: Cunre3 2-(MeTnicyib(oHu)-6-(THa30-4-11)0eH30[d]okcazona

VYKa3aHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO TPUMEHSIOT sl coeauHeHuss 1¢ ¢ mnpumeHeHueM 2-(MeTunTno)-6-(tnason-4-
min)ben3o[d]okcazona B KadecTBE HMCXOAHOIO MarepHaja M IEepeMeIlnBalOT B TeueHne 4 4.
HeounimenHoe coennHeHe MPUMEHSIOT Ha CIEAYIOIeH cTaguu 0e3 Kakux-1100 aHAIUTHYECKUX

JIaHHBIX.
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Crapus-g: Cunre3 3THI 1-meTna-2-((6-(Tnazon-4-uia)oenso[d]oxcaszon-2-
ui)amuHo)-1H-6enso[d]umuaason-S-kapdokcunara

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IMPUMEHEHHUEM TOH K€ METOAMKH,
KOTOPYKO TNPUMEHSIIOT Uil coefauHeHuss 1g ¢ npumeHeHueM O5Tuil 2-amuHO-1-metmn-1H-
6enzo[d]umunaszon-5-kapbokcunara u 2-(MeTuincyabpoHun)-6-(Tuaszon-4-mn)densold]okcaszona
B KAUECTBE MCXOHBIX MaTepuanos (Bexox: 26%); 'H SIMP (400 MI'w, IMCO-de): & 12,4 (uc,
1H), 9,20 (n, J=4,4 T'u, 1H), 8,25 (c, 1H), 8,22 (c, 1H), 8,08 (c, 1H), 7,92-7,87 (m, 2H), 7,54-
7,50 (m, 2H), 4,33 (xB, J=7,6 I'u, 2H), 3,66 (c, 3H), 1,35 (1, J=6,8 I'y, 3H); XKX-MC: m/z
420,05 (M+1)".

Cragusi-h: Cunre3 1-meTni-2-((6-(Tuazon-4-min)oenso|djoxcaszon-2-uia)amuno)-1H-
Oen3o[d]uMmnaaszo/-5-kap0oHOBOH KHUCJIOTHI

VYKa3aHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOpYI0 TnpuMeHstoT ansi coenuHeHus lh ¢ npumenennem stn 1-metwn-2-((6-(tuason-4-
wn)0en3o[ d]okcazon-2-min)amuno)- | H-6en3o[d Jumunazon-5-kapOokcunara B KavecTBe
MICXOJIHOTO MaTepHaNa ¥ MepeMelnBaioT B Teuenne 5 1 (Boxom: 71%); 'H SAMP (400 MI'w,
JIMCO-de): 6 9,16 (c, 1H), 8,00 (c, 1H), 7,95 (¢, 1H), 7,81 (¢, 1H), 7,77 (n, J=8,0 ', 1H), 7,66
(n, J=8,4 I'u, 1H), 7,20 (», J=7,6 I'u, 1H), 7,06 (n, J=8,4 I'u, 1H), 3,59 (c, 3H); XKX-MC: m/z
392,1 (M+1)".

Cragus-i: Cunre3 N-(2-(2-ruapoxcu3aTokcu )3Tua)-1-meTu-2-((6-(Tuazon-4-
un)oenso[d]okcazon-2-un)amuno)-1H-6enso[d]lumugazon-5-kapéokcamuaa

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3MPYIOT C IMPUMEHEHHEM TOH K€ METOAMKH,
kotopyro npumesstoT Uit Ilpumepa 6 Craguu-e ¢ npumeHeHuem 1-metmn-2-((6-(tnazon-4-
un)6en3o[ d]okcazon-2-un)amuno)- | H-6en3o[d Jumunazon-5-kapboHoBOl ~ kucnotel u  2-(2-
AMHHOSTOKCH)3TaH-1-oa B Ka4decTBe WCXOAHBIX MaTepuaynoB. HeouuineHHBIH NPORYKT
ounialoT xpomarorpaduein combiflash ¢ npumenennem 20% wmeraHona B JIXM B kauecTse
smoenta (Boixon: 28%); 'H SAMP (400 MI'u, JMCO-de): & 12,3 (mc, 1H), 9,19 (c, 1H), 8,45
(e, 1H), 8,13-8,04 (m, 3H), 7,91 (n, J=7,6 T'u, 1H), 7,77 (n, J=8,4 ', 1H), 7,51 (n, J=8,0 I'Ly,
2H), 3,66 (c, 3H), 3,56-3,44 (m, 8H); XKX-MC: m/z 479,05 (M+1)".

Ipumep 135. Cunrte3 N-(2-(2-ruapoxcudToKcH)ITHI)-1-MeTHI-2-((6-(3-MeTHI-2-
OKCOOKCca30IuaANH-5-nn)0en3o[d]okcazon-2-uia)amuno)-1H-6en3o[d|umugazon-5-

Kapbokcamuaa
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Ycnosus: a) NaBHy, MeOH, 0°C - KT, 1 4; b) 40% BonH. metuinamus, KT, 30 MuH; ¢)
KU, IM®, 100°C, 16 4; d) POCl;, TOA, kuneHue ¢ oOpaTHBIM XOJOMWIBHUKOM, 5 U, €)
NaHCO;, 6ensunxnodopmuar B Tonyose, auerod, H,O, 0°C - KT, 16 4; f) LiIOH-H,0, TI' @,
EtOH, H,O0, 80°C, 16 u; g) 2-(2-((Tper-Oy THIANMETHIICHIINIT )OKCH )3TOKCH )3TaH- 1-amuH, HBTU,
JUTIDA, IM®, 0°C - KT, 16 4; h) Pd/C, H,, MeOH, KT, 6 4; 1) 5-(2-xnop6en3o[d]okca3on-6-
wi)-3-MeTmnokcazonunud-2-oH, NaH, 1,4-nuokcan, KT, 3 gaca; j) @TBA, TT'®, KT 16 4.

Crapusi-a: Cunre3 6-(2-0pom-1-ruapoxcudTii)oenso|[d]oxcazon-2(3H)-ona

K nepememmuBaemomy pactBopy 6-(2-Opomanerun)oensold]okcazon-2(3H)-ona (4,0 T,
15,62 mmonb) B Meranone (50 mu) npu 0°C pgobGasnsiror Gopruapua vatpus (587 wr, 15,62
MMOJIb) TIOPLUSIMHU U PEAKLIMOHHYIO CMECh MEPEMEIINBaIOT B TeueHune | 4. PeakunonHyo cMmech
racaT Bozo# (100 mMi1) 1 KOHLIEHTPUPYIOT IPU MOHMKEHHOM JIABJICHUH AJIS YIAJIEHUs] METAHOJIA.
Bonnsiit cnoit skcrparupyror EtOAc (3 X 100 mi). OOpenuHeHHblE OpPraHUYECKHE CIIOU
IPOMBIBAIOT HACBIIIIEHHBIM pacTBOpOM couu (30 mit), cymat Hag O€3BOJHBIM CyJIb()AaTOM HATPHS
U KOHLIEHTPHUPYIOT IOJl BAKyyMOM C IOJYYEHHUEM YKa3aHHOTO B 3aroyiopke coenuHenus (4,0 r,
99%); KX-MC: m/z 257,9 (M+1)*.

Cragusi-b: Cunre3 6-(1-ruapoxcu-2-(merunamuno)3Tui)oenso|d]okcaszon-2(3H)-
OHa

Cwmecp 6-(2-6pom-1-rugpokcustuin)oensold]okcazon-2(3H)-ona (4,0 r, 15,5 mMmonp) B
40% BonHoM Metunamuue (20 mn) nepemernuBaroT npu KT B Teuenne 30 muH. PeakunonHyro
CMECh KOHLIEHTPHPYIOT TOJ BaKyyMOM M OCTAaTOK OYHINAIOT Xpomarorpadueii combiflash ¢
npumeHeHueM 5% wMeranona B JAXM B kauecTBe 3JIO€HTA C TOJYYEHHEM YKA3aHHOTO B
3aronoBke coenuaenus (1,8 r, 56%), 'H amP (400 MI'y, IMCO-dg): 6 11,8 (e, 1H), 8,9 (uuc,
1H), 7,47 (n, J=1,2 I'u, 1H), 7,28 (nn, J=1,2 I'n, J=8,0 I'u, 1H), 7,17 (n, J=8,0 ', 1H), 5,68 (T,
J=4,8 T'y, 1H), 4,29 (1, J=6,4 I'u, 1H), 3,81-3,74 (m, 2H), 1,24 (c, 3H); )KX-MC: m/z 209,05
(M+1)".

Cragusi-c: Cunre3 6-(3-MeTHj-2-0Kco0KCa30auAUH-5-11)0eH30[d]okca3zon-2(3H)-
OHa

K nepememmuBaemMoMy pactBopy 6-(1-rugpokcu-2-(MerunamMuHo )3T )0eH30[d]okcazon-
2(3H)-ona (1,8 r, 8,65 wmmoms) B JM®PA (20 wmn) npu KT pobasmsror 1,1-
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kapOorunauumunazona (1,54 r, 9,52 mmone). Peakimonnyro cmech HarpesatoT 10 100°C mpu
nepemMeInnBaHuy B TedeHue 16 4. PeakimonHyro cMmech oxnaxaaroT 10 KT, pasbasmsror Bonoit
(100 M) u skcrparupyroT strianeratoM (3 X 100 mu). OObennHeHHBIN OpraHUYecKUil CIIoN
IPOMBIBAIOT HACBIEHHBIM pacTBOpoM couu (50 mut), cymar Hag O€3BOAHBIM CyJIb(AaTOM HATPUs
U KOHLEHTPUPYIOT mnoj BakyymoM. OcraTok ouunmaroT Xxpomartorpadueii combiflash ¢
npuMmeHenneM 1% weranona B JIXM B kadecTBe SJI0€HTA C MOJYYEHHEM YKa3aHHOTO B
3arosioBke coenuHenus (500 mr, 25%); 'H samP (400 MI'u, AMCO-d6): 6 7.22 (¢, 1H), 7.09 (x,
J=8,0 'y, 1H), 7,01 (m, J=8,0 I'u, 1H), 3,57-3,54 (m, 1H), 3,45-3,41 (m, 1H), 3,34-3,30 (m, 1H),
2,16 (c, 3H).

Crapus-d: Cunre3 5-(2-x10p6en3o|d]oxca3zom1-6-11)-3-MeTHIOKCAZ0JIHANH-2-0HA

B 50 ™ kpyriomoHHyrw KoyuOy 3arpyxkaroT  60-(3-MeThi-2-O0KCOOKCAa30JdHINUH-5-
win)0en3o[d]okcazon-2(3H)-on (500 wmr, 2,14 mmons) u POCI; (0,98 mn, 10,68 mmonb), 3atem
MeneHHo nobasisirorT TpudTHiamuH (1,51 mu, 10,68 mmons) npu 0°C. PeakunoHHYIO CMech
HArpeBarOT 10 KUMEHUs ¢ OOpaTHBIM XOJIONWJIBHMKOM B Te€deHHEe 5 4. PeakunoHHYI cMech
oxnaxknaror a0 KT, BeUTMBAIOT Ha Jieq W S3KCTparupyrot stuiamneratom (2 X 50 ).
OObenuHEHHBI OPraHUYECKUIH CJIOH MPOMBIBAIOT HACBIIIEHHBIM PacTBOpOM OukapOoHaTa
Hatpust (2x50 wmu), Bomo#t (50 mur), HacelmeHHbIM pacTBOopoM conu (30 wmi), cymar Haf
0e3BOAHBIM CynbpaToM HATpUs M KOHIEHTPUPYIOT MOX BakyyMoM. OCTaTOK OYMIIAIOT
xpomarorpadueii combiflash ¢ mpumenenuem 50% EtOAc B rexcane B KadeCTBE 3JIFOEHTA C
TOJyYeHHeM YKa3aHHOTO B 3arojoBke coexmuenns (120 mr, 22%); 'H SIMP (400 MI'i, JIMCO-
d6): 6 7.58 (c, 1H), 7.35 (an, J=1,6 I', J=8,0 I'u, 1H), 7.19 (n, J=7,6 I'u, 1H), 4,64 (wc, 1H),
4,23-4,19 (M, 1H), 4,16-4,11 (m, 1H), 2,46 (c, 3H).

Crapusi-e:  CuHre3 3tHa  2-(0mc((0en3uiokcu)kapooHun)amuHo)-1-merun-1H-
oenszo[d]umuaazon-5-kapéokcuiara

K nmnepememmBaeMoMy pacTBOpy OTuil 2-aMuHO-1-merui-1H-6enso[d]umunason-5-
kapbokcunara (1,0 r, 3,24 mmonb) B aneroHe (10 mu) u Bozme (10 mu) npu 0°C moGaBnsiroT
Oukapbonat Harpus (722 mr, 6,88 mmoinp) u Oersmxyoppopmuar (1,2 mi, 4,22 mmons, 50% B
tonyoJjie). PeakunonHyo cMech niepeMernuBaroT npu KT B TedeHue 16 4. PeakuoHHYIO CMeCh
pazbasisiror Bomoit (100 mut) m skcrparupyrot stwnaneratoM (2 X 100 mur). OObenuHeHHbIH
OpPTaHWYECKUH CJIOH MPOMBIBAIOT HACBIIIEHHbIM pacTBOpoM cosu (50 ™), cymar Hax
0e3BOAHBIM CyJIb(aTOM HATPUsl M KOHIEHTPHUPYIOT MO BakyyMoM. HeouunineHHOe coennHeHue
NPUMEHSIIOT Ha CIenyromei craquu 6e3 kakoh-nmubo najapHewmeld ounctku (2,2 T, 99%); XKX-
MC: m/z 488,2 (M+1)".

Crapus-f: Cunres 2-(((0en3unokcu)kapoonun)amuHo)-1-merna-1H-
Oen3o[d]ummnaaszo/-5-kap0oHOBOH KUCJIOTHI

K nmepememmBaemomy pactBopy 3Tui 2-(6uc((6eH3mnokcn)kapOOHMIT)aMHUHO)- | -MeTHII-
1H-6en30[d Jlumunason-5-kapbokcunara (2,2 r, 4,52 mmonb) B cmecu pactBoputenss TT®@ (15
mi1), aTarona (15 mut) u Boxs! (10 mur) 7oOaBISIFOT MOHOTHIPAT TUAPOKcUAa uTus (948 wmr, 22,6
MMOJb). Peakunonnyro cmech HarpeBaroT mpu 80°C B TeueHue 16 4 mpu mepeMeLIMBaHUU.

Peakunonnyro cmech oxnaxaaroT 10 KT M kOHUEHTpUPYHOT IpU MOHMKEHHOM [aBJICHUU.
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Ocrarok pactBopsiroT Boae (30 mu), moakucisatot 1 N HCI u skcrparupyrort stunanerarom (2 X
150 mi). OObenUHEHHBINH OPraHUYECKUN CIIOH MPOMBIBAIOT HACBIIIEHHBIM pacTBOpOM coiu (50
MII), CywaTr Haj Oe3BOOHBIM CyJabpaTOM HATPUS U KOHLEHTPUPYIOT IIOA BaKyyMOM C
NOJIy4eHHEM HEOUHIIEHHOTO COEIWHEHHs KOTOpOe MPUMEHSIOT Ha Clenyrolled craauu Oe3
kakoh-mmbo nanpHeiimein ounctku (1,4 r, 95%); XKX-MC: m/z 326,1 (M+1)".

Cranus-g: Cunres OeH3HI (5-((2-(2-((mpem-
Oy THJIAMME THJICHJIHIT)OKCH )3TOKCH )3THI)Kapoamon)-1-meTun-1H-6en3o[d|umugazon-2-
Wi)kapbamara

VYka3zaHHOE B 3arojIOBKE COCUHEHHE CUHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyro  npumenstor  ansg Ilpumepa 6  Cragum-e ¢ [puUMeHeHHeM  2-
(((6enzunokcu)kapOboHmT)aMuHO)- 1 -MeTni1- 1 H-Oen3o[ d [umunazon-5-kapOOHOBOM KUCIOTHI U 2-
(2-((mpem-0y TN IUMETUIICHITIIT )OKCH )3TOKCH )3TaH- 1 -aMiUHa B Ka4eCTBE HCXOAHBIX MAaTEPUAJIOB
(Boixom: 66%); "H SIMP (400 MI'n, IMCO-dg): & 12,20 (e, 1H), 8,42 (r, J=5,2 'y, 1H), 7,85
(c, 1H), 7,68 (1, J=8,4 I'u, 1H), 7,41-7,33 (M, 6H), 5,08 (c, 2H), 3,66 (1, J=5,2 I'y, 2H), 3,54-
3,38 (m, 9H), 0,81 (c, 9H), 0,03 (¢, 6H); dKX-MC: m/z 527,25 (M+1)*.

Craagus-h: Cunres 2-amuH0-N-(2-(2-((mpem-
Oy THIIAMMETHJICHITIIT )OKCH )ITOKCH )3TH ) - 1-MeTni-1H-0en3o[d|umuaazon-5-
KapOokcamMuaa

K pacTBopy OeH3HI (5-((2-(2-((mpem-

Oy THIITUMETUIICHUITIIT )OKCH )3TOKCH )3THIT )kKapOamoudn)- 1 -metus- | H-6en3o[ d Jumunazon-2-
wi)kapbamara (320 mr, 0,61 mmonb) B metanosne (8 mu) mobasmsiror 10% Pd/C (40 mr) mox
aTMoc(epoii azora. 3aTeM pPeaKIHOHHYIO0 CMeCh IePEeMELINBAI0T MO/ OAJNIOHOM C Ta3000pa3HBIM
BOJIOPOJIOM B TeueHHe 6 4. PeakIMOHHYI0 cMech (UIBTPYIOT dYepe3 CIOH LenuTra |
KOHLIEHTPUPYIOT TMOJ BaKYyMOM C IOJIyY€HHEM YKa3aHHOTO B 3arojioBke coenuHeHus (170 mr,
71%); 'H SAMP (400 MI'n, JIMCO-dg): & 8,22 (1, J=4,8 I', 1H), 7,65 (¢, 1H)), 7,45 (1, J=8.,0
I'n, 1H), 7,14 (», J=8,0 T'u, 1H), 6,52 (¢, 2H), 3,69 (1, J=4,8 'y, 2H), 3,55-3,46 (M, 7H), 3,41-
3,37 (M, 2H), 0,84 (c, 9H), 0,01 (c, 6H); ’KX-MC: m/z 393,65 (M+1)*.

Cragusi-i: Cunre3  N-(2-(2-((mpem-0yTHIAMMeTHICHIINII)OKCH )3TOKCH )3 THI)-1-
MeTHJI-2-((6-(3-MeTHI-2-0Kco0Kca3oMuaANH-5-m1)0en3o|d]okcaszon-2-uia)amuno)-1H-
oen3o|[d]ummnaason-S-kapéokcamuga

VYka3aHHOe B 3aroJIOBKe COENMHEHUE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
kotopyro npumeHsitoT aisi [lpumepa 32 Craaum-e ¢ npumenenneMm 2-amuHO-N-(2-(2-((mpem-
Oy THJITUMETHUIICHITIIT )OKCH )3TOKCH )3T )- 1 -MeTun- | H-6en3o[d Jumunazon-5-kapbokcamuna u 5-
(2-xnop6en30[ d]okcazon-6-m)-3-MeTHIOKCA30HINH-2-0OHa B KaYeCTBEe MCXOJHBIX MaTEPHAJIOB
nmepemMewnBaoT B Teuenne 3 4 (Boixom: 74%); 'H SAIMP (400 MI'n, IMCO-dg): & 11,74 (uc,
1H), 8,43 (1, J=5,2 'y, 1H), 8,05 (n, J=1,2 T, 1H), 7,77 (nn, J=1,6 T'u, J=8,4 'y, 1H), 7,56 (7,
J=8,4 T, 1H), 7,42 (n, J=1,2 I'u, 1H), 7,25 (un, J=1,6 T'u, J=8,4 T'u, 1H), 7,15 (x, J=8,0 I'L,
1H), 4,87 (1, J=7,2 'y, 1H), 4,35 (1, J=9,2 I'y, 1H), 3,82-3,76 (M, SH), 3,68 (1, J=5,2 I'y, 2H),
3,54-3,52 (m, 2H), 3,48-3,31 (M, 2H), 2,62 (c, 3H), 0,84 (¢, 9H), -0,01 (¢, 3H), -0,02 (¢, 3H);KX-
MC: m/z 609,3 (M+1)".
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Cragus-j: Cunres N-(2-(2-ruapoxcudTokcu )3TH)-1-MeTHI-2-((6-(3-MeTHI-2-
OKCOOKCa301uaANH-5-nin)0en3o[d]okcazon-2-uia)amuno)-1H-6en3o[d|umugazon-5-
kap0okcamuaa

K NepPEeMEIIUBAEMOMY pacTBopy N-(2-(2-((mpem-
Oy THIITUMETUIICUITIIT )OKCH )3TOKCH )3THI)- 1 -MeTu-2-((6-(3-MeThI-2-0OKCOOKCa30IU I H-5-
wn)0en3o[ d]okcazon-2-un)amuno)- 1 H-6en3o[ d Jumunazon-5-kapbokcamuna (30 mr, 0,05 Mmmosb)
B TI'® (2 mu) mpu 0°C pmobasnsitor 1 M @TBA B TI'® (0,1 mMi1) M peakLMOHHYIO CMECh
nepememnBatoT npu KT B Teduenne 16 4. PeakiMOHHYHO CMECh racsT HACBILIEHHBIM PaCTBOPOM
xjopuaa ammonus (10 mi) u skcrparupyrot EtOAc (2 X 30 mut). O0bequHeHHbIE OpraHUYECKHe
CJIOM TPOMBIBAOT BoaoW (20 Mut), HAChIEHHBIM pacTBOpoM conu (20 mut), cymar Hax
0e3BOAHBIM CyJIb()ATOM HATPUST U KOHLEHTPUPYIOT TOA BAKYYMOM C IOJIYyYEHHEM OCTaTKa,
KOTOpBIH ounmaroT xpomarorpadueit combiflash ¢ npumenenunem 5% wmeranona B JAXM B
Ka4eCTBe HJIFOCHTA C MOJyYeHHEM YKa3aHHOTO B 3aroyioBke coenuHenus (14 mr, 58%); 'H sMP
(400 MI'u, IMCO-de): & 11,8 (wuc, 1H), 8,43 (1, J=5,2 I'u, 1H), 8,06 (¢, 1H), 7,78 (1, J=8,8 I'Ly,
1H), 7,57 (n, J=8,0 I'u, 1H), 7,38 (¢, 1H), 7,21 (m, J=8,0 I'y, 1H), 7,13 (», J=7,6 'y, 1H), 4,87
(t, J=8,0 I'm, 1H), 4,59 (¢, 1H), 4,35 (T, J=9,2 I'y, 1H), 3,82 (T, J=9,2 I'y, 1H), 3,78 (c, 3H),
3,56-3,41 (m, 8H), 2,63 (c, 3H); KX-MC: m/z 495,2 (M+1)".

pumep 136. Cunres N-(2-(2-ruapoxcudTokcn)3TH)-1-MeTHI-2-((6-

mMop¢oaunobenso[dlokcazon-2-uia)amuno)-1H-6en3o[d|umuaaszon-S-kapdokcamuga
o

O/\l Q fe]
F OH K/N CH b K,N OH K/N N
T O = O = O O
2 NO; NH; N N

EtC
L I

o}

Zo\\r2-§

h QY©:N>_> [ I NM}-
—NH
NH H H 2—NH

Q e Q

Ycnosus: a) Mopdonun, AIH, 60°C, 2 4; b) 10% Pd/C, MeOH, H,, KT, 3 u; ¢)
OrunkcanTan kanus, EtOH, kunenue ¢ obpatHeiM xononunbHuKOM, 16 4; d) SOCl,, Kar. IM®,
XM, KT, 1 4; e) NaH, stun 2-amuno- 1-meTun- 1 H-6en3o[d|umunason-5-kapookcunar, 1,4-
Huokcan, KT, 16 u; f) LiOH-H,0, TT'®, EtOH, H,0, 60°C, 16 4; g) 2-(2-aMUHO3TOKCH )3TaH- -
on, HBTU, TUIIBA, IM®, 0°C - KT, 16 4

Crapusi-a: Cunre3 S-mopdoauno-2-aurpodenona

K mnepememmBaemMomy pactBopy S-drop-2-Hurpodenona (5,0 r, 31,84 mmonb) B
anerorutpuiie (50 mu) npu KT ngobasnstor mopdonnsa (8,31 1, 95,54 MMOJIb) U peaKIMOHHYIO
cMech HarpeBaroT mnpu 60°C B TeueHue 2 4. PeakumoHHyro cmech oxnaxpatorT no KT,
pa30aBisIOT X0N0NHON Bozoit (300 MuT) M BhINMABIIEE B OCAOK TBEPIAOE BELIECTBO (PHIIBTPYIOT U
CyLIAT MOJA BaKyyMOM C TOJYYEHHEM yKa3aHHOTO B 3aroyioBke coemuHeHus (5,0 r, 70%); 'H
AMP (400 MI'u, IMCO-de): 6 10,9 (wc, 1H), 7,88 (n, J=9,2 I'u, 1H), 6,65 (an, J=2,4T'1, J=9,6
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I'n, 1H), 6,44 (n, J=2,8 I'u, 1H), 3,70 (1, J=5,2 'y, 4H), 3,41 (T, J=4,8 'y, 4H); )KX-MC: m/z
225,1 (M+1)".

Crapus-b: Cunre3 2-amuHo-5-mop¢posnnodeHona

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IPUMEHEHUEM TOH K€ METOAMKH,
KOTOPYIO TNPHUMEHSIOT Ul coeAuHeHus le ¢ npuMeHeHHeM S5-Mop(OJHHO-2-HUTpO(eEHOIa B
Ka4eCTBE MCXOIHOTO MaTepuaja v nmepeMennBaoT B TeueHue 3 4 (Brixon: 81%); 'H SIMP (400
MTI'u, AMCO-de): & 8,8 (wc, 1H), 6,48 (n, J=8,0 T'u, 1H), 6,33 (n, J=2,4 'y, 1H), 6,19 (an,
J=2,8 T'u, J=8,8 I', 1H), 3,68 (T, J=5,2 'y, 4H), 2,84 (1, J=4,8 'y, 4H); XKX-MC: m/z 195,1
(M+1)*.

Crapusi-c: Cunre3 6-mopdoaunodenzo|d]oxcazon-2(3H)-Tuona

VYKa3zaHHOE B 3arojIOBKE COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyto npumenstor ans  Ilpumepa 32 Craguu-¢ ¢ 1OpuUMeHeHUHEM  2-aMUHO-5-
mophonnHodeHona B KauecTBe MCXOAHOro Marepuana (Beixom: 75%); 'H SIMP (400 MIw,
JIMCO-dg): 6 13,6 (¢, 1H), 7,14 (n, J=2,4 'y, 1H), 7,09 (n, J=8,8 I', 1H), 6,91 (an, J=2,4 I'L,
J=88 T, 1H), 3,73 (1, J=4,4 T'w, 4H), 3,10 (1, J=4,8 'y, 4H); KX-MC: m/z 237,1 (M+1)".

Crapgus-d: Cunre3 2-xyop-6-mopdoaunodenso[d]oxcazona

K pactBopy 6-mopdonmuaodbenso[d]okcazon-2(3H)-tuona (500 mr, 1,12 mmons) B IXM
(10 mi) mpu KT nobasnsror TroHMmxaopun (0,79 miu, 10,6 mmonb) u qumermndopmamun (0,2
MII), U PEeaKkIHOHHYIO cMech nepememunBatoT npu KT B Teuenme 1 u. PeakumoHHyroo cmech
BBUIMBAIOT Ha XOJOAHYK Boay (50 wi1), mMOALIENavnBaIOT HACBIIIEHHBIM PacTBOPOM
OoukapOoHara HaTpus U SkcTparupyroT AXM (2 X 50 mu). OObenuHEeHHBIE OPraHUYECKUE CIIOU
IPOMBIBAIOT HACBILEHHBIM pacTBOpoM couu (30 mut), cymar Hag O€3BOAHBIM CyJIb(AaTOM HATPUs
U KOHLEHTPUPYIOT moj BakyymMoM. Ocratok ouumaroT Xxpomarorpadueii combiflash ¢
npuMmenenneM 30% EtOAc B rekcaHe B KauecTBe SJIIOEHTAa C IOJyYE€HHEM YKa3aHHOTO B
3arosioBke coenuHenus (300 mr, 60%); 'H amP (400 MI'u, IMCO-dg): 6 7,56 (n, J=8,8 I'Ly,
1H), 7,29 (0, J=2,4 T'u, 1H), 7,09 (an, J=2,4 'y, J=8,8 'y, 1H), 3,75 (1, J=4,8 T'y, 4H), 3,16 (T,
J=48 I'u, 4H); XKXX-MC: m/z 239,0 (M+1)".

Crapgusi-e: Cunre3 3tua 1-metui-2-((6-mopdonunnodenso[d]oxcazosn-2-uir)ammno)-
1H-6en3o[d]umuaason-S-kapéokcuiaara

VYka3zaHHOE B 3arojIOBKE COCJUHEHHE CHHTE3MPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyro npumensitoT st [ipumepa 32 Craanu-e ¢ mpuMeHEHUEM 3Tl 2-aMuHO- 1-meTmi-1H-
Oenso[d]umunazon-S-kapobokcmnata u  2-xjop-6-mopdonunodenzo[d]okcazona B KadecTBe
MCXOMHBIX MaTepuanos (Bexon: 37%); 'H SIMP (400 MI't, IMCO-dg): & 12,2 (uc, 1H), 8,20
(n,J=1,2Tu, 1H), 7,86 (nn, J=1,6 'y, J=8,4 'y, 1H), 7,49 (7, J=8,4 ', 1H), 7,33 (1, J=8,4 I'Ly,
1H), 7,09 (», J=2,4 T'u, 1H), 6,87 (an, J=2,4 I', J=8,8 I'u, 1H), 4,32 (xB, J=8,4 I', 2H), 3,76
(t, J=4,4 'y, 4H), 3,61 (c, 3H), 3,09 (1, J=4,8 I'u, 4H), 1,35 (1, J=7,2 'y, 3H); XKX-MC: m/z
422,1 (M+1)".

Cragusa-f: Cunre3 1-merunna-2-((6-mopgonannodenso[djokcazon-2-uia)amuno)-1H-
O0en3o[d]umMuaaszo/-5-kap0ooOHOBOH KUCJIOTHI

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHUE CUHTE3UPYIOT C MPUMEHEHUEM TOH K€ METOIUKH,
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KOTOPYIO TpUMEHsI0T ans  coeauHeHus 1lh ¢ mpumenenuem ostun  1-mertun-2-((6-
mophomaobensod]okcazon-2-un)amuno)- 1 H-Oenso[d [umuaazon-5-kapbokcunara B KadecTBe
ucxoxHoro Matepuaia (Bexon: 71%), 'H smP (400 MI'u, AMCO-dg): 6 12,5 (wc, 1H), 8,16 (x,
J=1,2 T, 1H), 7,85 (n, J=8,4 T'u, 1H), 7,46 (n, J=8,4 I'u, 1H), 7,34 (n, J=8,8 I'u, 1H), 7,08 (x,
J=2,0T, 1H), 6,86 (nn, J=2,0 'y, J=8,8 I'u, 1H), 3,76 (T, J=4,4 I'n, 4H), 3,61 (c, 3H), 3,09 (T,
J=4,4 Tu, 4H); XKX-MC: m/z 394,0 (M+1)".

Crapus-g: Cunres N-(2-(2-ruapoxcudTokcu)ITH)-1-MmeTHi-2-((6-
mopdoannobenso[d]-okcazon-2-un)amuno)-1H-6en3o[djumuaazon-5-kapookcamuaa

VYka3aHHOE B 3arojIOBKE COCUHEHHE CHHTE3MPYIOT C MPUMEHEHHUEM TOH K€ METOAMKH,
kotopyto mnpumensitor s Ilpumepa 6 Cragum-e ¢ npumeHeHueM 1-meTun-2-((6-
mophonuaoben3o[d]okcazon-2-min)amuHo)- 1 H-6en3o[ d [umunazon-5-kapOOHOBOM KHCIOTHI U 2-
(2-aMHHO3TOKCH)3TaH-1-0/a B KauecTBe HCXOMHbIX MaTepuainos (Bexom: 98%); "H SIMP (400
MTI'u, IMCO-dg): 6 12,4 (mc, 1H), 8,49 (1, J=4,8 'y, 1H), 8,05 (n, J=1,2 'y, 1H), 7,78 (7,
J=72Tu, 1H), 7,52 (n, J=7,2 T'u, 1H), 7,34 (n, J=8,4 T'u, 1H), 7,15 (c, 1H), 6,94 (n, J=7,2 I'y,
1H), 3,86 (wuc, 4H), 3,64 (c, 3H), 3,56-3,54 (M, 4H), 3,47-3,45 (m, 4H), 3,14 (wc, 4H), XKX-MC:
m/z 481,2 (M+1)*.

IIpumep 137. Cunre3 N-(2-(2-ruapokcudToKcH)ITHI)-1-MeTHA-2-((6-(MUppOTHAUH-

1-nn)6en3o[d]okcazon-2-un)amuno)-1H-6en3o[dJumuaazon-S-kapookcammuaa

N

QH Q. d C\ 0,

F OH a C‘V OH _b-_ 5 \CE >=S — />—C|
> NH2 N N

O O

Ycnosus: a) [Mupponunun, Aueronurpmn, 100°C, 12 4; b) 10% Pd/C, MeOH, H,, KT, 4
4, ¢) OtunkcantaH kamus, JtaHon, Kunenue ¢ obpatHeiM xojomuwibiukoM, 16 4; d) SOCI,,
XM, 0°C, 1 u4; e) NaH, stun 2-amuno- 1-metun-1H-6en3o[d|umunazon-5-kapdbokcunar, 1,4-
Huokcan, 0°C - KT, 4 u; f) LiOH-H,O, TI'®, Dtanon, Boma, 60°C, 16 u; g) 2-(2-
AmuHosTOKCH)3Tan-1-o1, HBTU, JJUTIDA, IM®, 0°C - KT, 16 4

Crapusi-a: Cunres 2-HUTpO-5-(nuppoauaul-1-uia)denona

K pactBopy 5-¢Top-2-autpodenona (2,0 r, 12,73 mmonb) B aneronurpuiie 20 mMir) npu
KT nobasnsrot muppomnuaus (3,15 mi, 38,21 mmone) u nepemernuBarot npu 100°C B Teuenue 12
4. PeakIMOHHYI0 CMeCh KOHLEHTPUPYIOT IOJ BAaKyyMOM M OCTAaTOK OYHINAIOT KOJOHOYHOH
xpomarorpadueti combiflash ¢ mpumenernem 30% sTunanerara B rekCaHe B KQUeCTBE JIFOEHTA
C TIOJIy4YE€HHEM YKa3aHHOTO B 3arojioBke coenunenus (1,5 r, 57%); 'H samP (400 MI'y, AMCO-
de): 6 7,85 (1, J=9,2 I'y, 1H), 6,28 (nnm, J=2,4 I'y, J=9,2 I'y, 1H), 6,02 (n, J=2,4 I', 1H), 3,39-
3,36 (M, 4H), 1,98-1,94 (v, 4H).

Craaus-b: Cunre3 2-amuHo-5-(nuppoauaun-1-uia)denona
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K pactBopy 2-Hutpo-5-(mupponuaus-1-um)penona (1,5 r, 7,20 mmons) B metanose (300
i) pobasmsror 10% Pd/C (300 mr) mom armocdepoii asora. PeaknmoHHYHO CcMech
NepeMeIInBaloT 1o OaJuIOHOM BOAOpoAa B TeueHHe 4 4. PeaklLMOHHYIO cMeCh (UIBTPYIOT
qyepes CJI0i 1enuTa, U QUIbTPaT KOHLUEHTPUPYIOT MO BaKYYMOM C MOJy4€HHEM HEOUUIIIEHHOTO
coenunenue (1,3 ) KOTOPBII MPUMEHSIOT Ha CAEAYIOLIeH cTanquu 0e3 Kakoh-1ubo nanbHeien
OYHMCTKH U MOATBEPKIAEHUS CTPYKTYPbI AaHAIUTUUYECKUMHU METOIAMH.

Cragusi-c: Cunres 6-(nuppoauaut-1-uia)denso[djoxcason-2(3H)-Tuona

K pactBopy 2-amunO-5-(upponuaus-1-un)denona (1,3 r, 7,30 mmons) B sTanoue (13
wut) ipu KT noGassitor sTrnkcantar kamus (2,3 r, 14,6 MMOJIb) U PEAKLIMOHHYIO CMECh KHIIATST
¢ OOpaTHBIM XOJOAMJIBPHMKOM B TeueHHe 16 4. PeaklMOHHYIO CMeCh KOHIIEHTPHPYIOT MO
BAaKyyMOM M pa30aByisitoT XxojomHoi Bomoi (50 mun), moxmkmcisitor 1 N HCIL IonyuenHoe
TBEPJIO€ BELIECTBO (DMIIBTPYIOT U CYIIAT MOJ BAKyYMOM C TOJIYyYE€HHUEM YKa3aHHOTO B 3ar0JIOBKE
coenunenust (0,8 r, 50%) KOTOpBI MNPUMEHSIOT HA Cienyroled cranuu Oe3 maibHEWIeH
ounctki, 'H SIMP (400 MI', JIMCO-dg): & 13,50 (wc, 1H), 7,03 (z, J=8,4 I'u, 1H), 6,65 (x,
J=2,0 I'u, 1H), 6,46 (mn, J=2,0 I'y, J=8,4 I'y, 1H), 3,22-3,19 (M, 4H), 1,97-1,94 (M, 4H); XKX-
MC: m/z 220,9 (M+1)".

Crapgus-d: Cunre3 2-xjop-6-(nuppoynann-1-un)denso[d]oxcazona

K pactBopy 6-(mmpponuans-1-un)denso[d]okcazon-2(3H)-tuona (400 mr, 1,82 MMmorb) B
AXM (10 mi) mpu 0°C pobasnsror THOHMIXJIOpHA (0,66 My, 9,09 MMONB) U PEAKLIMOHHYIO
cmech nepevemmBaroT mpu 0°C B TeueHue 1 4. PeakuuonHyro cMech racst Bomoit (20 mui),
skcrparupyioT EtOAc (2 X 50 wmu). OObenuHeHHble OpPraHUYeCKHEe CJIOH IPOMBIBAIOT
HACBHIIEHHBIM pacTBOpoM OmkapOonaTta Hatpus (30 Mu1), HachIIEHHBIM pacTBOpoM conu (30
MJI), cymar Haa Oe3BOOHBIM Cynb(paToOM HATPUS W KOHLEHTPHPYIOT IIOA BAKyyMOM C
HOJIyUYeHHeM YKa3aHHOro B 3arosoBke coenuHeHust (300 mr, 74%) KOTOpBIH NMPUMEHSIOT Ha
cnenyrouien craauu 06e3 JanbHeHIel OuncTKy, 'H sIMP (400 MI'u, CD;0OD): 6 6,91 (n, J=8.,4
I'u, 1H), 6,48 (1, J=2,0 I'y, 1H), 6,42 (nn, J=2,4 'y, J=8,8 I'u, 1H), 3,21-3,16 (M, 4H), 1,96-1,91
(m, 4H).

Cragusi-e: Cunre3 »H3tua  1-merni-2-((6-(nuppoanaun-1-un)denso|d]oxcazon-2-
ui)amuHo)-1H-6ens3o[d]umuaason-5S-kapéokcunara

K nepememuBaeMoMy pacTBopy OTuin 2-amMuHO-1-metni-1H-6en3o[dumunazon-5-
kapOokcunara (200 mr, 0,91 mmons) B 1,4-nmuokcane (5 mir) npu 0°C no6aBasSIOT THAPUA HATPUS
(60% mucniepcust B MuHepanbHOM Macine) (73 mr, 1,82 MMoinb) u nepemeninBaroT B Tederne 30
MHUH 3aTeM J00aBisOT 2-xJ0p-6-(mmpponuans-1-un)denso[d]okcazon (243 mr, 1,09 mmons).
Peaknmonnyro cmech nepememmunarot npu KT B TeueHue 4 4 1 3aTeM racsat XOJOIHOHN Boaoi (20
i) u skcrparupyroT EtOAc (2 X 50 mu). OObenrHEHHbIE OPTaHUYECKUE CIIOM MPOMBIBAIOT
Bono# (30 mur), HaCBIIEHHBIM pacTBOpoM conu (30 mur), cymar Hajx Oe3BOIHBIM CyJb(paTrom
HATPUsl U KOHLEHTPUPYIOT NoJ BakyyMoM. OCTAaTOK OYMIIAIOT KOJOHOYHOH Xpomarorpadueit
combiflash ¢ mpumenenuem 3% wmertanona B JIXM B KayecTBe BJIOCHTa C MOJyYCHHEM
yKa3aHHOTO B 3arojioBke coenuHenus (150 wmr, 40%); 'H sMP (400 MI'u, IMCO-de): 6 12,10
(e, 1H), 8,18 (n, J=1,6 I'u, 1H), 7,85 (an, J=1,2 I'n, J=8,4 I'u, 1H), 7,46 (n, J=8,4 I'y, 1H),
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7,29 (n, J=8,8 I'y, 1H), 6,64 (n, J=2,0 I'n, 1H), 6,46 (mn, J=2,0 I'y, J=8,4 I'u, 1H), 4,32 (xB,
J=6,8 I'y, 2H), 3,60 (c, 3H), 3,26-3,23 (M, 4H), 1,99-1,95 (m, 4H), 1,35 (1, J=6,8 I'ry, 3H); XKX-
MC: m/z 406,2 (M+1)".

Crapus-f: Cunre3 1-meTnia-2-((6-(nuppoauaun-1-uia)oenso[d]okcason-2-
wi)amuHo)-1H-6en3o[d]umuaason-5-kap6oHoBoIl KHCJIOTHI

K NepeMeIINBAEMOMY pacTBopy STUT 1-metun-2-((6-(nmupponuaus- 1-
wn)0en3o[ d]okcazon-2-un)amuno)- | H-6en3o[d Jumupazon-5-kapbokcunara (150  wmr, 0,37
MMOJIb) B cMmecu pactBopuress [TI'® (2 mu), sranon (2 mu) u Boma (1 mut)] moOaBnsirOT
MoHoruapat ruapokcunaa Jutust (77 wmr, 1,85 mMMoib). PeakimoHHYI0 CMeCh HArpeBarOT IMPH
60°C B Teuenue 16 4. PeaxkuumonHyro cmech oxnaxnaawT a0 KT u koHUeHTpupyrT mnpu
NOHMWKEHHOM pAaBiieHuu. OctaTok pactBopsoT Bozae, moxakucisawoT 1 N HCI ¢ nonyuenuem
TBEPJIOTO BEINECTBA KOTOpPOe (QUIBTPYIOT M CYLIAT MO BAKyYMOM C MOJYYEHHEM YKa3aHHOTO B
3aronoBke coenuHenws (120 mr, 86%); 'H saMP (400 MI'uy, AMCO-dg): & 7,87 (c, 1H), 7,61 (x,
J=7,6 I'u, 1H), 7,00 (n, J=8,4 I'u, 1H), 6,95 (x, J=7,6 'y, 1H), 6,50 (¢, 1H), 6,31 (&, J=7,2 I'L,
1H), 3,52 (c, 3H), 3,25-3,21 (M, 4H), 1,97-1,93 (M, 4H); 2)KX-MC: m/z 376,0 (M-1).

Cragus-g: Cunre3 N-(2-(2-ruapoxcudTokcu)ITHI)-1-MeTna-2-((6-(muppoauaun-1-
un)oenso[d]okcazon-2-un)amuno)-1H-6en3o|d|lumugazon-5-kapéokcamuaa

K nepememuBaemomy pactBopy 1-metun-2-((6-(nmupponuaus-1-mn)den3o[d]okcazon-2-
win)amuHO)- 1 H-6en30[d Jumunaszon-5-kapoonosoit kuciote! (120 mr, 0,32 mmons) B JIM®A (5
mut) npu 0°C nobasistror N-strnanuzonpormiaamut (0,08 mi, 0,48 mmone) 1 HBTU (180 wr,
0,48 Mmoub). PeakinoHHyIO0 cMech IepeMelnnBaioT B TeueHne 30 MuH, 3aTeM 100aBisoT 2-(2-
aMHHOSTOKCH)3TaH-1-om (80 wmr, 0,48 mmonb) u nepememnBanue mnpopopkaroT npu KT B
teuenne 16 u. Ilocne 3aBepmienuss peakuun (orcnexxkusaercs TCX), peakLUMOHHYIO CMeCh
paszbaBnsiroT XonogHoH Bomoi (20 mur) u skctparupyroT EtOAc (2 X 50 min). OObenuHeHHbIe
OpraHMYecKHe CJION MPOMBIBAIOT BOAOH (25 MIT), HACBIIIEHHBIM PACTBOPOM couu (25 M), cymaTt
Hay Oe3BOAHBIM CyJb(AaTOM HATPUS M KOHLEHTPUPYIOT MOA BakyyMoM. OCTaTOK OYHINAIOT
crnocoboM ouuCTKH mpenapatuBHO BOXKX ¢ monydeHHMeM YKa3aHHOTO B 3aroJjiOBKe
coenunenus (15 mr, 10%);

Heranu ciocoba ouncTku npenaparusHoil BOYXKX:

PA3BABJIEHUE: TT'® +Aueroautpuin:Boga (50:50)

ITOJABNKHAA ®A3A A: 0,1% MypaBbrHasi KUCJIOTA B BOZE

IMOABNXKHASA ®A3A B: Aueronutpu (100%)

I'PAJAUEHT: T/%B: 0/15, 10/35

CKOPOCTbB ITIOTOKA: 15 mi/mun

KOJIOHKA: Agilent ZORBAX XDB C18 (150%21,2%5 Mkm)

'H SIMP (400 MTI'ti, AMCO-dg): & 12,0 (e, 1H), 8,40 (r, J=52 'y, 1H), 8,03 (c, 1H),
7,73 (n, J=8,4 I'n, 1H), 7,43 (n, J=8,4 I'y, 1H), 7,28 (1, J=8,4 I'u, 1H), 6,63 (wuc, 1H), 6,46 (1uc,
1H), 4,63 (c, 1H), 3,59 (c, 3H), 3,57-3,39 (M, 8H), 3,24 (uuc, 4H), 1,97 (wc, 4H); )KX-MC: m/z
465,20 (M+1)".

IIpumep 138. Cunte3 N-(2-(2-ruapoxcudTokcu)ITuia)-1-merna-2-((6-((terparugpo-



153

2H-nupan-4-un)oxcu)oenso|dlokcaszon-2-uia)amuno)-1H-6en3o[d|umuaazon-S-

KapOokcamuaa
O. o) Q.
F OH O CH o oH d O/ \@:CB—-CI
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Ycnosus: a) Terparunpo-2H-nupan-4-on, NaH, JIM®A, 60°C, 16 4; b) 10% Pd/C,

MeOH, H,, KT, 6 wu4; c¢) ostunkcantoreHar kamusi, EtOH, xumnsdyenwe ¢ oOpaTHBIM

Zy 2z

xonoguwibHUKOM, 16 4; d) SOCl,, Kar. JIM®, xunsyeHne ¢ 0OpaTHBIM XOJIOAMIBHUKOM, 3 4 €)
NaH, stun-2-amuno-1-merun-1H-0en3o[d|umunason-5-kapbokcunar, 1,4-muokcan, KT, 16
yacos; f) LIOH-H,O, TI'®, EtOH, H,0, 60°C, 16 4, g) 2-(2-amuHo3TOKCH )3TaH-1-01, HBTU,
JUIIDA, IM®, 0°C - KT, 16 u.

Crapusi-a: Cunres 2-Hutpo-5-((terparuapo-2H-nupan-4-ui)okcu)penona

K pactBopy Terparuapo-2H-nupan-4-ona (2,27 mi, 22,29 mmons) B JIM®PA (15 mi) npu
10°C pobGammsror rumpun Hatpus (60% mucnepcus B MuHepanbHoM Macne) (1,27 r, 31,84
MMOJIb) U MEPEMELINBAIOT B TEUEHHE 5 MUH, 3aTeM 100aBIsiOT S-rop-2-Hutpodenon (1,0 r,
6,37 MMOJIb) K pEaKLIMOHHON cMecH U nepeMernnBaroT rnpu 60°C B redenue 16 4. PeakunonHyro
cmech oxnaxpgatroT no KT, racar xonomnoit Bomoi (100 mu) m Hefirpamusyror 1 N HCL
Brinasmee B 0Cajok TBEpIOE BEINECTBO (PUIBTPYIOT M CYLIAT IMOJ BAKYyMOM C IOJNy4eHHEM
yKasaHHOTO B 3aronoBke coexmuenus (1,0 T, 33%); 'H SIMP (400 MI't, JIMCO-de): & 10,90
(e, 1H), 7,95 (», J=9,2 I'y, 1H), 6,68 (n, J=2,0 I'y, 1H), 6,63 (ax, J=2,4 I'y, J=9,2 I'y, 1H),
4,71-4,68 (m, 1H), 3,86-3,82 (M, 2H), 3,52-3,49 (m, 2H), 1,99-1,97 (m, 2H), 1,64-1,56 (m, 2H).

Cragus-b: Cunre3 2-amuno-5-((terparuapo-2H-nupan-4-ui)oxcu)penosa

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHHE CHHTE3UPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
KOTOPYIO MPHUMEHSIOT JUIst coeanHeHus le ¢ mpumenenueM 2-HuUTpo-S-((terparuapo-2H-nupan-
4-um)oxcu)(peHoa B Ka4eCTBE UCXOAHOTO MaTepHaja 1 MepeMenInBaoT B TeueHne 6 4 (Boxon:
87%); "H SAMP (400 MI'n, JIMCO-de): & 9,0 (muc, 1H), 6,47 (1, J=8,4 I'n, 1H), 6,32 (n, J=2,8
I'n, 1H), 6,21 (a0, J=2,4 I'n, J=8,4 I'u, 1H), 4,22-4,17 (m, 1H), 3,83-3,78 (m, 2H), 3,44-3,40 (m,
2H), 1,89-1,85 (m, 2H), 1,54-1,45 (m, 2H); XKX-MC: m/z 209,95 (M+1)*.

Crapusi-c: Cunte3 6-((terparuapo-2H-nupan-4-un)oxcu)denso[d]okcazon-2(3H)-
THOHA

VYka3aHHOE B 3aroJIOBKE€ COEIMHEHHUE CUHTE3UPYIOT C MPUMEHEHUEM TOMH k€ METOIUKH,
KoTopyro npuMeHsIoT Ui Ilpumepa 32 Cragum-¢ ¢ npuMeHeHHeM 2-aMUHO-5-((TeTparuapo-
2H-nupas-4-um)okcn)eHona B KauecTBe HCXOmHOro Marteprana (Bexon: 75%); 'H SIMP (400
MI', IMCO-dg): 6 13,74 (wuc, 1H), 7,30 (n, J=2,4 I'u, 1H), 7,12 (7, J=8,8 I'y, 1H), 6,92 (ax,
J=2,4Tn, J=84TIu, 1H), 4,59-4,53 (M, 1H), 3,87-3,82 (m, 2H), 3,47-3,40 (M, 2H), 1,98-1,93 (M,
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2H), 1,61-1,52 (M, 2H); )KX-MC: m/z 252,1 (M+1)".

Cragus-d: Cunres 2-xaop-6-((rerparuapo-2H-nupan-4-unin)oxcu)denso[d]oxcasona

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IMPUMEHEHHUEM TOH K€ METOAMKH,
kotopyro npumMeHstoT s Ilpumepa 32 Craguu-d ¢ npumenenuem 6-((terparunpo-2H-nupan-
4-unm)oxcu)oenso[d]okcazon-2(3H)-TroHa B kKauecTBe UCXOMHOro Marepuana (Beixom: 25%); 'H
SAMP (400 MI'y, JIMCO-dg): 6 7,59 (n, J=8,8 I', 1H), 7,47 (n, J=2,0 I', 1H), 7,02 (nn, J=2,0
I'u, J=8,8 I'y, 1H), 4,62-4,59 (m, 1H), 3,85-3,77 (m, 2H), 3,49-3,43 (m, 2H), 1,97-1,94 (M, 2H),
1,61-1,52 (m, 2H); XKX-MC: m/z 254,1 (M+1)".

Cranus-e: Cunres 3THI 1-meTna-2-((6-((rerparuapo-2H-nupan-4-
un)oxkcu)oenso|[dlokcazon-2-uia)amuno)-1H-6en3o[d|umuaaszon-S-kapdokcuaara

VYKa3zaHHOE B 3arojIOBKE COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyro npumensitoT ajisi [lpumepa 32 Craauu-e ¢ mpuMeHEHUEM 3TUN 2-aMuHO- 1-meTm- 1H-
6enzo[d]umunaszon-5-kapbokcunara u 2-xyop-6-((Terparuapo-2H-nmupan-4-
nm)okci)benso[d]okcazona B KadecTBe HCXOMHBIX MaTepuanoB (Buixom: 23%); 'H SIMP (400
MI', AIMCO-de): 6 12,20 (e, 1H), 8,21 (x, J=1,2 T'u, 1H), 7,85 (ax, J=1,6 I'y, J=8,4 'y, 1H),
7,49 (n, J=8,4 I'u, 1H), 7,35 (n, J=8,8 I'u, 1H), 7,19 (», J=2,4 I'y, 1H), 6,85 (an, J=2,0 I'L,
J=8,8 I'u, 1H), 4,56-4,54 (m, 1H), 4,32 (xB, J=7,2 'y, 2H), 3,88-3,85 (M, 2H), 3,62 (c, 3H),
3,51-3,44 (m, 2H), 2,00-1,98 (M, 2H), 1,61-1,58 (M, 2H), 1,35 (xB, J=6,8 I', 3H); XKX-MC: m/z
437,2 (M+1)".

Crapus-f: Cunres 1-meTna-2-((6-((rerparuapo-2H-nupan-4-
un)oxcu)oenso[dlokcazon-2-un)amuno)-1H-0en3o[d|umuaaszon-S-kap0oHoBOH KHCJIOTHI

VYKa3zaHHOE B 3arojIOBKE€ COEJUHEHHE CHHTE3UPYIOT C IMPUMEHEHUEM TOH K€ METOAMKH,
KOTOPYIO IpUMeHSIOT ans coenuHenus lh ¢ npumenenunem stun 1-merun-2-((6-((terparunpo-
2H-nupaH-4-un)okcu)oen3o[dJokcazon-2-un)amuHo)- 1 H-6en3o[d Jumunaszon-5-kapbokcunata B
Ka4yecTBe MCXomHoro marepuaia (Bexon: 67%); 'H ssMP (400 MI'u, AMCO-de): 6 12,40 (1uc,
1H), 8,17 (», J=1,2 T'u, 1H), 7,86 (nn, J=1,2 'y, J=8,4 ', 1H), 7,49 (n, J=8.,4 I'u, 1H), 7,36 (x,
J=5,6 T'u, 1H), 7,20 (n, J=2,4 T'u, 1H), 6,86 (nn, J=2,4 'y, J=8,8 I'y, 1H), 4,57-4,53 (m, 1H),
3,88-3,84 (m, 2H), 3,62 (c, 3H), 3,51-3,44 (M, 2H), 2,00-1,95 (m, 2H), 1,61-1,58 (m, 2H); XKX-
MC: m/z 409,1 (M+1)*.

Crapgus-g: Cunre3 N-(2-2-ruapokcudTokcu)rTui)-1-merun-2-((6-((trerparuapo-2H-
nupan-4-mn)oxkcu)denso[d]oxcazon-2-um)amuno)-1H-6enso[dJumuaazon-S-kapdoxkcamuaa

VYKa3aHHOE B 3arojIOBKE€ COCIUHEHHE CHHTE3HPYIOT C MPUMEHEHHEM TOH K€ METOAMKH,
koTopyro npuMensitoT s [Ipumepa 6 Craguu-e ¢ npumenenneM 1-mermi-2-((6-((terparunpo-
2H-nmpan-4-mn)okcu )oen3o[ d]okcazon-2-min)amuHo)- 1 H-6er3o[d Jumunazon-5-kapOoHOBOH
KHUCJIOTBI U 2-(2-aMHHO3TOKCH)3TaH-1-0J1a B Ka4eCTBE MCXOAHBIX MarepuaioB. HeounrmeHHbIH
NPOAYKT ouMIIaroT xpomarorpadueii combiflash ¢ nmpumenennem 4% wmeranona B JIXM B
kauecTse smoenTa (Bexox: 40%); 'H SIMP (400 MI'u, AMCO-dg): & 12,17 (uc, 1H), 8,44 (,
J=5,6 I'n, 1H), 8,05 (&, J=1,2 I'y, 1H), 7,74 (nn, J=1,6 I'n, J=8,4 I'u, 1H), 7,46 (n, J=8,4 I'L,
1H), 7,34 (n, J=8,4 I'u, 1H), 7,18 (n, J=2,0 I'u, 1H), 6,84 (ax, J=2,4 I'u, J=8,8 I'y, 1H), 4,62
(e, 1H), 4,57-4,51 (m, 1H), 3,89-3,84 (m, 2H), 3,61 (c, 3H), 3,55-3,33 (m, 10H), 1,98-1,95 (M,
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2H), 1,61-1,57 (m, 2H); KX-MC: m/z 496,2 (M+1)*

IIpumeper 139, 140 u 141. Cunres 1-(2-(6enso[d]okca3on-2-uaamuno)-1-merunn-1H-
oenzo[d]lumuaason-5-ui)-2,2,2-Tpudropitan-1-ona, CHHTE3 OKCHMA (Z)-1-(2-
(0en3zo[d]okcazon-2-unamuno)-1-merunna-1H-6enso[d]lumugazon-5-uni)-2,2,2-rpudpropsran-1-
oHa u cuHTe3 N-(5-(1-ammHo0-2,2,2-TpudproprTui)-1-merun-1H-0ens3o[d]umuaason-2-

ni)oenso[d]okcason-2-amuna
FaC. 2 FC l-— Me LA MeL />_NH2
NO, FaC NOs FiC NH; FiC N
o] (o] o fo) o

hllle Me Me

NN > -
N »#—NH #—NH
. r;‘?” 7::N f cmm/(:IN >=N g F3C\(©N #N
T RS S T
o}

VYcnosus: a) Konu. H,SO,, neimsimass asornas kucnora, 0°C - KT, 2 u; b) Bons.
metmnamuH, [IM®, 0°C - KT, 2 4; ¢) XKeneso, konu. HCl, MeOH, 0°C - KT, 1 4, 60°C, 1 4; d)
uanoren Opomua, TI'®, Boma, 60°C, 16 u; e) 2-XmopbeH3okca3on, ruapua Hatpus, 1,4-
mnokcal, 0°C - KT, 16 u; f) rugpoxaopun ruipOKCUIAMUHA, alleTaT KaJlus, STaHOJ, KUIIEHUE C
oOpatHbeM xononmibHUKOM, 16 4; g) LiAIH4 (1M pactsop B TT'®), TT'®, 10°C, 4 4

Crapusi-a: Cunres 2,2,2-tpudrop-1-(4-¢prop-3-uurpodennn)dtan-1-ona

K pacteopy 2,2,2-tpudrop-1-(4-propdpennn)stan-1-ona (3,0 r, 15,62 MMonb) B KOHIIL
cepHoii kucnore (12 mun) mpu 0°C nmoGaBnsArOT ABIMAIIYIO a30THYIO kucinoty (0,9 mi) u
nepememnBaroT pu KT B Teuenue 2 4. PeakunoHHy0 cMech racst xonoaHoi Boxoi (100 mi) u
sKCTparupyrot stminaneratoM (200 mut). Opranuueckuii CI0H MPOMBIBAIOT XOJIOAHON BoxoH (2 X
50 mu1), HaCBIEHHBIM pacTBOpoM conu (50 mut), cymaTt Hax O0e3BOAHBIM CyJIb()aToOM HATpHsi U
KOHLIEHTPUPYIOT MOJA BAaKyyMOM C MOJY4YeHHEM YKa3aHHOIO B 3arojiopke coenuHeHus (3,5 T,
94%) KOTOpBI MPUMEHSIOT Ha CIenyromeil cTaquu 0e3 AaibHeWIIeld OYHCTKY, 'H sMP (400
MTI', IMCO-dg): & 8,80 (1, J=6,8 I';, 1H), 8,37 (n, J=8,8 'y, 1H), 7,54 (1, J=9,4 'y, 1H).

Cranus-b: Cunres 2,2,2-tpudrop-1-(4-(MeTnnamuno)-3-aurpodenui)dTan-1-ona

K nepememuBaemomy pactBopy 2,2,2-tpudTop-1-(4-¢pTop-3-HuTpodenmn)stan-1-oHa
(3,5 1, 14,7 mmonb) B JIM®A (17,5 mi) npu 0°C nobassiror 40% BoaHbIi MeTHiamMuH (3,5 M)
U pPEaKUUOHHYIK cMmech nepememusBaroT npu KT B Tedenne 2 4. PeakMOHHYHO CMeCh
pasbaBmsiror xonmonHoW Bomoit (100 mur) m skctparupyror sTHianeratom (2 X 100 mo).
OObennHEeHHBIE OPTaHUYECKHE CIION MPOMBIBAIOT BONOH (2 X 50 MiT), HACBILIIEHHBIM PAaCTBOPOM
comu (50 mu), cymar Haj O0e3BOAHBIM CYJIb()ATOM HATPUS U KOHLEHTPUPYIOT IMOJ BAaKyyMOM C
NOJIyYeHHUEM YKa3aHHOTO B 3arojioBke coenuHeHust (3,3 r, 89%) KOTOpBIH MPHUMEHSIOT Ha
cnenyromel cranuu 0e3 MaJbHEWIIed OYHUCTKH, 'H amp (400 MI'u, IMCO-de): 6 8,99 (1uc,
1H), 8,69 (c, 1H), 8,05 (n, J=9,2 T'y, 1H), 7,19 (n, J=9,2 I'n, 1H), 3,06 (n, J=4,8 'y, 3H); XKX-
MC: m/z 247,1 (M-1).

Craausi-c: Cunres 1-(3-amuno-4-(MeTuyiaMuHo)penn)-2,2,2-tpudpropatan-1-ona

K nepeMeLInBaeMOMY pacTBopy 2,2,2-tpudrop-1-(4-(MeTunaMuHo)-3-
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HuTpodenmn)stan-1-ona (2,0 r, 8,1 mmonb) B Meranosne (20 mi) nmpu 0°C nobaBnsoT xene3o
(2,25 1, 40,3 MMOnb) W KOHL. XJOPUCTOBOAOpOAHYI kucinory (5,0 wmu, 40,3 mMonb).
Peaxinonnyto cMece nepememnsaroT npu KT B Teuenue 1 4 u 3ateM HarpesaroT nipu 60°C npu
nepemMelnuBaHuM B TedeHue eme 1 4. Peakuumonnyro cmech oxnaxaaroT no KT, pasbasmsror
meraHona (30 M) u GuABTPYIOT Yepe3 cioil uenauta. PUIbTPAT KOHLIEHTPUPYIOT U pa3OaBIIIOT
Bogoi (50 wu1), mMOAIIENauMBAaIOT HACBHINEHHBIM pPacTBOPOM OnkapOoHaTa HaTpus U
skctparupyroT EtOAc (2 X 50 mi). O0benuHeHHbIE OpraHMYECKHe CJIOU MPOMBIBAIOT BOO# (30
MJT), HACBIIEHHBIM pacTBOpoM comu (30 M), cymar Hajx Oe3BOAHBIM Cyib(aToM HATpHS H
KOHIIEHTPUPYIOT MOJA BaKyyMOM C TOJYYEHHMEM YKa3aHHOTO B 3arojioBke coemuHenus (1,5 T,
84%) KOTOpBIM MPUMEHSIOT Ha CIEeAyIoIel cTaguu 0e3 najbHeHIneld OYHCTKY, 'H sMP (400
MTI'n, AIMCO-de): 6 7,35 (1, J=8,4 I'u, 1H), 7,21 (c, 1H), 6,50 (n, J=8,8 T'uy, 1H), 6,30 (wc, 1H),
4,96 (c, 2H), 2,85 (n, J=4,8 T'y, 3H); ’KX-MC: m/z 218,90 (M+1)".

Crapgus-d: Cunre3 1-(2-amuno-1-merun-1H-6en3o[d|Jumuaazon-5-un)-2,2,2-
TpudTopITaH-1-oHa

K nepeMeLInBaeMOMy pacTBopy 1-(3-amunO-4-(MeTHnamMuHO ))pennn)-2,2,2-
tpudropstan-1-ona (1,0 r, 4,6 mmons) B TI'® (10 m) u Bome (10 mi) mpu KT nmobamsiror
nuanoreH O6pomuz (0,58 r, 5,5 MMonb) M peakIMOHHYIO CMech mepememnBaroT npu 60°C B
TedeHne 16 4. PeakMOHHYIO CMeCh KOHLEHTPUPYIOT NMPU MOHMKEHHOM MABIIEHHH, U OCTATOK
pazbaBisiroT Bozmoi (50 M), MOAIIENaYNBAIOT HACHIIEHHBIM PACTBOPOM OMKapOOHATa HATPUS U
skcrparupyoT EtOAc (2 X 100 mir). OObenHEHHbIE OpraHUYeCKHe CJIOU MPOMBIBAIOT BOAOH
(50 M), HaceIeHHBIM pacTBOpoM conu (500 mur), cymar Hag 0e3BOAHBIM CYJIb()AaTOM HATPHUS U
KOHLIEHTPUPYIOT MOJ BAKyyYMOM C IOJIyY€HUEM YKa3aHHOT'O B 3arOJIOBKE COEIUHEHMs KOTOPBIN
NPUMEHSIIOT Ha CleAyrollel craauu Oe3 manbHeiiel ounuctku (900 mr, 81%); 'H SIMP (400
MTI'n, IMCO-de): & 7,75 (c, 1H), 7,70 (m, J=8,4 I'u, 1H), 7,38 (m, J=8,4 I'u, 1H), 6,96 (c, 2H),
3,58 (¢, 3H); KX-MC: m/z 244,1 (M+1)*.

Cranusi-e: Cunre3 1-(2-(06en3o[d]okca3on-2-unamuno)-1-merua-1H-
oenszo[d]umunazon-5-un)-2,2,2-rpudroparan-1-ona

K nepememuBaemomy pactBopy 1-(2-amuno-1-metmn-1H-6en3o[d]umunazon-5-um)-
2,2,2-rpudropatan-1-ona (900 wmr, 3,70 mmonsb) B 1,4-auokcane (20 mu) nmpu 0°C moGamsroT
rugpun Hatpusi (60% nucnepcuss B MuHepaidbHOM Macne) (518 wr, 12,96 mmonb) u
NepeMeIIBaroT B TeUeHHEe |5 MUH 3aTeM 100aBIsOT 2-xy0pbeH3okcazon (567 mr, 3,70 MMOIb).
Peakunonnyro cmech nepememusaroT npu KT B Teuenue 16 4. PeakiinoHHYO CMeCh 3aTe€M racsit
xosionHol Bomow (30 mi) u sxctparupyroT EtOAc (2 X 50 mut). O0benuHEeHHbIE OpraHHYECKHe
cion TpoMbIBatOT Boxod (30 mur), HachILeHHBIM pacTtBopoM comu (30 M), cymar Haf
0e3BOAHBIM CynbpaToM HATpUs M KOHLEHTPUPYIOT MOXA BakyyMoM. OCTaTok OYHINAIOT
KOJIOHOUHOH xpomarorpadueii combiflash ¢ mpumenennem 100% JIXM B KadecTBe 3JIOCHTA C
TOJyYeHHeM YKa3aHHOTO B 3arojioBke coexunernus (700 mr, 52%); 'H SIMP (400 MI'w, JIMCO-
de): & 12,50 (e, 1H), 8,35 (¢, 1H), 7,97 (n, J=8,8 ', 1H), 7,67 (1, J=8,8 I'y, 1H), 7,52-7,46 (m,
2H), 7,25 (1, J=7,8 T, 1H), 7,16 (1, J=7,8 T'y, 1H), 3,67 (¢, 3H); XKX-MC: m/z 361,1 (M+1)".

Crapus-f: Cunre3 oxcuma (Z)-1-(2-(0enzo[d]oxca3ou-2-unamuno)-1-merun-1H-
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oenso[d]lumuaazon-5-umn)-2,2,2-rpudropatan-1-ona

K mnepememuBaemomy pactBopy  1-(2-(0enso[d]okcazon-2-unamuno)-1-merun-1H-
6enzo[d]umunazon-5-un)-2,2,2-rpudropstan-1-ona (700 mr, 1,94 mmons) B staHone (20 mu)
npu KT nobasmnsiroT ruapoxyopua rugpokcuiamuta (405 mr, 5,83 mmonb) u auerat kanus (572
mr, 5,83 mmonb). PeakiuonHyro cmech mnepemewmnBatoT npu 80°C B Teuenue 16 u. Ilocne
3aBepmeHus: peakuuu (orcnexkusaercs TCX), peakUMOHHYIO CMeCh KOHLEHTPUPYIOT TIpH
NOHIDKEHHOM JaBJIeHUU | pa3OasiisitoT Bopol (50 mun) u skcrparupyror EtOAc (2 X 100 mo).
OObenMHEHHbIE OPraHMYECKHe CJIOM MPOMBIBAOT BOMOHW (50 M), HACBHILIEHHBIM PacTBOPOM
comu (30 mut), cymar Hajg Oe3BOAHBIM CYJIb(PATOM HATPUS U KOHLEHTPUPYIOT MO BaKyYMOM.
OcTraTok OYMIIAIOT KOJIOHOYHOH Xpomartorpadueii combiflash ¢ npumenennem 2% meranona B
JAXM B KauecTBe 3JIFOEHTA C MOJYUYEHHUEM YKa3aHHOTO B 3arojioBke coenuneHus (500 mr, 68%);
'H SIMP (400 MI'n, IMCO-dg): & 13,05 (wc, 1H), 12,40 (mc, 1H), 7,81-7,76 (m, 1H), 7,59-7,53
(M, 1H), 7,48-7,46 (M, 2H), 7,41-7,37 (M, 1H), 7,24 (1, J=7,4 'y, 1H), 7,15 (1, J=7,6 'y, 1H),
3,65 (c, 3H); KX-MC: m/z 376,1 (M+1)".

Cranus-g: Cunres N-(5-(1-amuno-2,2,2-tpu¢dpropatun)-1-merna-1H-
oenzo[d]umuaason-2-uia)denso[d]oxcazon-2-amuna

K nmnepememuBaemomy pactBopy okcuma (Z)-1-(2-(6enso[d]okcazon-2-unamuHo)-1-
metui- 1 H-6enso[dlumunazon-5-un)-2,2,2-tpudropatan-1-ona (300 mr, 0,80 mmons) B TT'® (5
vin) npu 10°C pobGasmstor 1 M pacrBop amomorunpuna jutust (1,6 mm, 1,60 mmorns).
Peakumonnyio cmech nepememnBairoT npu 10°C B teuenne 4 u. Ilocne 3aBepiueHus peakuuu
(orcnexxuBaercss TCX), peakunoHHyro cmecb racat IN rugpokcumom Hatpust (5 wui),
pazbasisirot Bomoii (10 M) u sxcrparupyroT EtOAc (2 X 30 mur). OObeanHeHHbIE OPraHUYECKHe
clon TpoMbIBatOT Boxod (20 mut), HachlleHHBIM pacTBopoM conu (20 wmu), cymar Han
0e3BOHBIM CyJb(aTOM HATPUsi W KOHLEHTPUPYIOT NOA BakyyMoM. OCTaToKk OYHINAIOT
cnocobom npenapatiBHoi BOXXX ¢ mony4yeHnem ykasaHHOTO B 3arojioBke coenunenus (100 mr,
35%).

Heranu cniocoba ouncTku npenaparusHoil BOYXKX:

PA3BABJIEHUE: TT'®+AITH:BOJIA (50:50)

ITOABUKHAA ®A3A A: 0,1% MypaBbuHasi KUCJIOTa B BOZE

INOABMXKHASA ®A3A B: 100% AHETOHUTPUJI

I'PAJJUEHT: T/%B: 0/15, 10/40

CKOPOCTB ITIOTOKA: 15 mi/mun

KOJIOHKA: Kinetex C-18 (250%21,1x5 Mkm)

'H SIMP (400 MT'i, JIMCO-de): 8 12,20 (e, 1H), 7,73 (c, 1H), 7,46-7,36 (m, 4H), 7,20
(t, J=7,2 I'n, 1H), 7,10 (1, J=7,2 T'y, 1H), 4,59-4,57 (m, 1H), 3,61 (¢, 3H); )KX-MC: m/z 3623
(M+1)".

JlBa U30oMepa 3TOro COeAMHEHMsI OTAEIAIT OUUCTKON XupanpHoi BOXXX

Heranu ciocoba ouncTku xupanbHoi BOXXX

PA3BABJIEHUE: UIIC:IXM (90:10)

ITOJABMKHAA ®A3A A: 0,1% DA B rekcane
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IMOJABUXKHAA ®A3A B: UTIC:IXM (90:10)%

U30KPATHBIM: A:B (40:60)

CKOPOCTD ITOTOKA: 15 mn/mun

AHaJIUTHYECKHE JaHHbIE MUKa-1:

'H SIMP (400 MT'u, IMCO-dg): & 12,20 (e, 1H), 7,73 (c, 1H), 7,46-7,36 (m, 4H), 7,20
(t,J=7,2 Ty, 1H), 7,10 (T, J=7,2 T'y, 1H), 4,59-4,57 (m, 1H), 3,61 (c, 3H);, XKX-MC: m/z 362,05
(M+1)*.

AHATHTHYECKHE TAHHbIE MHKA-2:

'H sAMP (400 MTI'y, AMCO-dg): & 12,20 (e, 1H), 7,73 (¢, 1H), 7,46-7,36 (m, 4H), 7,20
(t,J=7,2 T'u, 1H), 7,10 (T, J=7,2 T'y, 1H), 4,60-4,58 (M, 1H), 3,61 (c, 3H); XKX-MC: m/z 362,05
(M+1)*.

[Mpumep 142. Cunres 1-(2-(0enszo[d]okca3zon-2-naamuno)-1-merna-1H-

oenszo[d]lumunazon-5-umi)-2,2,2-rpudroparan-1-oia
Me
N H N
Sy e,
FaC 0@ oK o
@]

VYenosust: a) bBoprunpun Harpus, MeOH, 0°C - KT, 1 4

K nepememmBaemomy pactBopy 1-(2-(6enso[d]okcazon-2-unamuno)- 1-merun- 1H-
6enzo[d]umunazon-5-mn)-2,2,2-rpudropstan-1-ona (50 mr, 0,14 mmons) B metanosne (3 mu) npu
0°C nmoOGassror Ooprunpun Hatpus (6 mr, 0,15 MMOJIb) 1 PEAKLIMOHHYIO CMECH IEPEMELTUBAIOT
npu KT B Teuenne 1 4. PeakiimonHyro cMech racst xojogHow Boxol (10 mir) u 3KCTparupyroT
EtOAc (2 X 20 wmu). OObenuHeHHBbIE OpPraHUYECKHE CJIOM MPOMBIBAIOT Bomou (15 wu),
HACBILIEHHBIM pacTBOopoM coiu (15 wmur), cymar Han Oe3BOIHBIM Cyjb(paToM HATpus U
KOHLIEHTPUPYIOT 1MoA BakyyMoM. OCTaTOK OUHMINAIOT KOJOHOUHOM XpoMaTorpadueit combiflash
¢ npumeHeHueM 2% wmeraHona B JXM B kayecTBe OJFO€HTA C TMOJYYEHHUEM YKA3aHHOTO B
3arosioBke coenunenus (40 mr, 80%); 'H samP (400 MI'u, AIMCO-dg): 6 12,30 (wc, 1H), 7,77
(c, 1H), 7,46-7,34 (m, 4H), 7,20 (T, J=7,6 T'y, 1H), 7,10 (T, J=7,6 T'y, 1H), 6,90 (1uc, 1H), 5,24-
5,22 (m, 1H), 3,62 (c, 3H); KX-MC: m/z 363,30 (M+1)".

Ipumep 143. Ananu3 ELISA nas usmepenusi remokcuresnasbi-1 yenosexa (HMOX-
1) B im3aTe HepG2

PearenThl ¥ TEXHUUECKHE 3aMETKU:

ELISA wummoOunu3oBaHHOe aHTHTENO, craHgapT HO-1, Bropu4yHOE aHTUTENO H
crpentaBuand HRP nocrasnsior u3 DuoSet IC Human total HO-1 ELISA or R&D systems
(DYC3776-2). Cybcrparabim  koktediem  siisiercss KPL  LumiGLO  pesepBHblit
XEMIUTIOMUHECLEHTHBIH cyOcTpar (54-71-00). @BP seasercst Corning Cellgro Cell Culture (21-
040-CV). 10 x ®bP+0,05% tween 20 (OPBPT) ot KPL.

Bce wHKyOmpoBaHHs IUIaHIIETa MPOBOAAT IPU KOMHATHOH Temneparype (20°C) B
3aKPBITOM SILIUKE.

ITnanmer ELISA obGpabatbiBaroT BpyuHy0. Bee 3arpy3ku mpoBOAST MHOTOKaHAJIbHON



159

nuneTkoil. [ImaHmeTs! OnyCcTOMAT BBITPSIXUBAHUEM B PAKOBHUHY U MPOMOKAHHEM OyMa KHBIMU
NOJIOTEHIIAMH /IS YAAJIEHHS JIF0OOro OCTaBIIerocs: pearenra. IlpompiBaHue MmiiaHmera mpoBOIsAT
3arpy3koii Bcex unyHok PBP+0,05% tween 20 (®BPT) ¢ mnpumeneHuem OyTeuH C
nyibBepusaTopoM, BeITpsixuBaHueM @OBPT u  mpomokaHueM ruaHimera OyMasKHBIMHU
MOJIOTEHLIAMU.

Ioaroroska muanmera ELISA:

autu-HO-1  mmmoOmnu3oBaHHOe  aHTUTEeNno  cocraBmsier 1440  Mkr/mnm  mocie
BoccTaHoBjeHus: B ®BP. Dto antuteno passomat a0 8 Mkr/ma B ®BP u 50 mxn Ha nyHKY
n00aBsirOT B 384 nyHOUHBIH MtaHmeT greiner «lumitrac 200». MTHKyOUpPYIOT B T€YEHHE HOUH.

[Mnanmersr onycromaroT, U 100 mxn ®BbP+1% ABC no0aBisiroT BO BCE JIYHKH.
WNukyOupyroT 90 MUHYT NP KOMHATHOH TeMIepaType.

Ionroroska ju3ata HepG2:

Knetkn KyJbTUBUPYHOT B 906-IyHOYHOM IUIAHLIETE [UIsi KyJbTUBUPOBAHUS TKAaHHU,
npoMbiToM DBP, u 3arem manmer 3amopaxusatroT npu -70°C B TeueHue Houu. [lnaHmiers
HArpeBaroT 10 TeMIIePaTyphl JbAa B eMKOCTU O JbaoM. 20 Mk @BP, 0,5% Triton X100, 1 MM
OATK ¢ 1 x HALT™ parudutopamMu mpoTeasbl JOOABIAIOT B KAKAYIO JYHKY, U IUIAHIIETHI
UHKYOHUPYIOT B TeueHHe | yaca.

JInzaTel 3amopakuBatoT npu -20°C B TeueHUE HOYM.

Usmepernne HMOX1 (“HO-17)

B nomunpornunenoBom  384-nmyHounom  mraHmere, HO-1  dgenmoseka  (mocne

BoccraHosieHus: B ®bP+0,5% Triton+1 MM D3/1TK) cepuiino pasBoast u3 20 HI/MJ 2-KpaTHO B
®bP+0,5% triton-X100, 1 MM OJTK ¢ nomyuenuem 12-TouedyHON CTaHAAPTHON KpPUBOM,
BKJIFOUAsl HYJIEBYIO TOUKY.

A nonmunponuieHoBoM 96-nyHouHoM muaHiere, HepG2 nusar passogsr ot 1 no 20 B
paszbasurene # 4 u3 Habopa DUOSET, B KOTOpOM Taxe pa3BOIAAT aHATUTUYECKUI CTAaHAAPT.

@®BP+1% BSA onycromatot u3 manmera ELISA u nodasisiror 30 MK Bcex 00pas3LoB u
CTaHAapThl (peKoMeHAyoTCs nyOnukarel). [LnaHmer nHKyOupyoT 90 MUHYT.

IInanmer onycrowaroT 1 npomeiBaroT 4 paza ¢ @bPT.

Pazsenennoe HO-1 Bropuunoe antuteno no 200 ur/mi B @bP+1% ABC u nobasnstoT
30 Mkt BO Bce iyHKH. MTHKYOHpyroT 90 MUHYT.

IInanmer onycrowaroT U npomeiBaroT 4 pasza ¢ ®bPT.

Hobapnsror 30 min crpentasunuHa HRP mpu 1/200 B ®BP+1% ABC (ucxopnas
KOHIICHTpALUs CTPENTaBUINHA He 0003Ha4YeHa) BO Bce TyHKU. MHKyOupyroT 30 MUHYT.

IInanmer onycrowaroT U npomseiBaroT 4 pasza ¢ ®bPT.

PasBomst pesepBHbIi peareHT Lumiglo B komuuecTBe ABe 4acTu Oydepa K OOHON HacTh
cyocrpara lumiglo. Jlo6assror 30 Mkt BO Bee TyHKH. THKYOHPYIOT 5 MUHYT.

H3mMepsroT XeMWIIOMHUHECLEHLHIO Ha spectramax MS ¢ npumenennem 150 mc
WHTETpaLyH.

B tabnune 1 Hike nepeunciensl ECsy 1 kpaTHOCTE M3MeHeHus ypoBHeit 0enka HMOX1

yenoseka oTHocuTesnnbHO JIMCO koHTposns pu 00paboTKe TUITOBBIMU COENUHEHUSMU.
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IIpumep 144. Kunernyeckasi pacCTBOPUMOCTh

10 mxa 10 MM ucxoanoro pacrsopa JIMCO anuksotupytoT B 490 Mk pactsopa [IMCO
u ornenpHO 490 Mk ¢ocharno-conesoii Oydep dynbOexkko, pH 7,4 pactsop B 1,2 M 96-
JYHOUYHbIE MJIaHIETh! ABaxAbl. KOHeuHble KOHLIeHTpauuu cocTaBisioT 200 MkM TecTupyemMoro
coenuHenusi. OOpasiel MHKYOUpyroT mpu 25°C npu BeTpsixuBanuu npu 200 00./MUH. B TeUeHHe
16 4. OOpasusl nentpudyrupyror npu 3500 00./mMuH. B Teuenune 20 muH mpu 25°C, u
HAJI0CaJJOYHYIO KUAKOCTh noasepraoT BOXKX ananusy.

KI/IHCTI/I‘IGCKYIO PaCcTBOPUMOCTD USMEPAIOT C IPUMEHCHUEM CIICAYIOIIECTO YPABHCHUA !
TecTupyemasi KOHI. MKM X IUKOBYIO ILIONA/Ik coe/iIMHeRus R ofipasie ®CBJ (2% pacTBop » JIMCO)

KuHeTHYecKaa pacTBOPHMOCTbL B MKM =
pa P MM koBad nOWAAL coeguHeHHA B 100% AMCO

JlaHHBIE  KMHETUYECKON  pacTBOPUMOCTH  THUIIOBBIX  COCIMHEHUN  HACTOALLETO

u300peTeHus npeacTapiieHbl B Tabnuie 1 Huxe.

Tabauua 1
Makcu
MaJIbHA
p PactBO
a1
UM HaumeHoBaHue EC50 pumoc
CrpykTtypa KpaTHOC
ep IUPAC (MxM) Th
Th
Ne (MxM)
HHAYKI]
17071
[2-(2-
Cp TUIPOKCUITOKCH )3THIT
aB lamun 1-metun-2-(6-
F>r0
Hu | ¥ . o Tpu(PTOPMETOKCH-
s N N/\/O\/\OH 0,9>X< HO
TE HN— H OeH30THa301-2-
/
Jb uinamMuHo)- 1H-
1 OeH30uMHIIa301-5-
KapOOHOBOW KHCIIOTHI
Me |, 2-(6enzo[d]okcazoi-
\
N , N\“/O 2-UnaMuHO)- 1-MeTnII-
1h NN 1H- 4,4% 7-38 HO
HO Oen3o[d]umunazon-5-
© KapOOHOBAsT KUCJIOTA
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1i

2-(6en3o[d]okcazon-
2-nnamMuHo)-N-(2-
METOKCHATHI)- 1 -
metmi-1H-
6enzo[d]umunazon-5-

kapOoKcamuz

0,8*

6-15

HO

2d

OCF,4

1-(rerparunpo-2H-
nupan-4-un)-2-((6-
(TpudTopmerokcu)
6en3o[d]tuazon-2-
win)amuHO)- 1 H-
oenso[d]ummnazon-5-

KapOOHOBAs KUCIIOTA

H/J{

10 (n=2)

HO

2e

N-(2-merokcusThn)-1-
(rerparunpo-2H-
nupan-4-uin)-2-((6-
(Tpudropmerokcn)
Oenzo[d]Tuazon-2-
min)amuHo)- 1 H-
oenso[d]ummnazon-5-

kapOoKkcamu

3,8%

20-33

HO

3d

1-(1-
METUJIUIIEPUIUH-4-
wi)-2-((6-
(TpudropmerokcH)
6en3o[d]tuazon-2-
win)amuHO)- 1 H-
oenso[d]umunazon-5-

kKapOOHOBAs KUCJIOTA

9,2%

13

HO

3e

N-(2-merokcusThn)-1-
(1-meTunnunepuauH-
4-wnm)-2-((6-
(Tpudropmeroxcn)
Oenzo[d]Tuazon-2-

min)amuHo)- 1 H-

1,1*

6-46

HO
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oenso[d]ummnazon-5-

KapOoKcaMug

4d

1-(1-
METHJINUPPOITUANH-3-
w)-2-((6-
(TpudTopmerokcH)
6en3o[d]tuazon-2-
win)amuHO)- 1 H-
oenso[d]umunazon-5-

KapOOHOBAs KUCJIOTA

4,7%

29-33

HO

de

N-(2-merokcusThn)-1-
-
METUIMUPPONTUINH-3-
wi)-2-((6-
(Tpudropmerokcn)
Oen3o[d]tuazon-2-
win)amuHo)- 1 H-
oenso[d]ummnazon-5-

KapOokcamMuz

H/JL

19

HO

MeO

N-(2-meTokcuaTmn)-1-
meTuia-2-((4,5,6,7-
terparuapodenszo[d]r
Ma30J1-2-1J1)aMHHO )-
1H-
oenso[d]umunazon-5-

KapOOKcaMug

1,3%

7-12

HO

2-((6,6-numeTnI-
4,5,6,7-
terparuapodbenzo[d]r
Ma30J1-2-H1JT1)aMHHO )-
N-(2-(2-
THIPOKCUITOKCH )ITHIT

)-1-metun-1H-

3.0

41

8.1
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oenso[d]ummnazon-5-

KapOoKcaMug

N-(2-(2-
THAPOKCUITOKCH )3 THIT
)-1-metun-2-((6-
mertmin-4,5,6,7-
teTparuapodenszo[d]r
Ma30J1-2-1JT1)aMHHO )-
1H-
oenso[d]ummnazon-5-

KapOOKcaMug

2,7*

27

7,2

2-((5,6-gurunpo-4H-
nukJjonenTald|tuazon
-2-m)amMuHO)-N-(2-
METOKCHATHI)- 1 -
metui-1H-
oenso[d]ummnazon-5-

KapOokcaMuz

2,5%

5-8

6.9

ruapoxyopun N-(2-(2-
TMAPOKCUITOKCH )3 THIT
)-1-metun-2-((4,5,6,7-
TeTParugpoTHa3oo[S,
4-cnupunuH-2-
win)amuHO)- 1 H-
oenso[d]umunazon-5-

KapOOKcaMug

HO

2,8

10

2-((5-auerun-4,5,6,7-
TeTparuapoTHazonols,
4-c|nupunus-2-
mi)aMuHO )-N-(2-(2-
THIPOKCUITOKCH )3 THIT
)-1-metun-1H-

oenso[d]umunazon-5-

HO

8,6
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KapOoKcaMuzg

11

2-((6,7-nurunpo-4H-
nupano[4,3-d]tuazon-
2-nm)amMuHO)-N-(2-
METOKCHATHI)- 1-
meri-1H-
oenso[d]umunazon-5-

KapOOKcaMug

6.6

HO

12

MeO

2-((1H-
oenso[d]ummnazon-2-
m1)aMuHO )-N-(2-
METOKCHATHI)- 1 -
metui-1H-
oenso[d]ummnazon-5-

KapOoKcaMuzg

4,5

5.5

HO

13

OCF;

1-metun-2-((5-
(TpudTopmMeToxcH)-
1H-
6enzo[d]umunazon-2-
ui)amuHo)- 1 H-
oenso[d]umunazon-5-

KapOOHOBAs KUCJIOTA

1,9%*

6-27

HO

14

OCF;

N-(2-merokcusTnn)-1-
MeTu-2-((5-
(TpudTopmeroxcH)-
1H-
oenso[d]ummnazon-2-
win)amuHo)- 1 H-
oenso[d]ummnazon-5-

KapOoKcaMuz

2,3%

6-25

4,2
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15

HO,C

1-metun-2-((1-merun-
5-(TpudTopmeToxcu)-
1H-
oenso[d]umunazon-2-
wi)amuHo)-1H-
6enzo[d]umunazon-5-

KapOOHOBAs KUCJIOTA

5,3%

11-13

HO

16

H
oo
H N 7
N N
o S

2-(6en3o[d]okcazon-
2-unamuHo)-N-(2-
THIPOKCUATHIN)- -
metui-1H-
oenso[d]ummnazon-5-

KapOOKcaMu

0,7*

8-27

11,7

17

2-(6en3o[d]okcazon-
2-unamMuHo)-N-(2-(2-
THIPOKCHUITOKCH )3 THIT
)-1-metun-1H-
oenso[d]ummnazon-5-

KapOokcaMuzg

1,4%

11-40

11,6

18

ruapoxyopun N-(2-
AMHHOJTHII )-2-
(6enzo[d]okcazon-2-
WJIAMUHO)- 1 -MeTuI-
1H-
oenso[d]umunazon-5-

kapOokcamuaa

0,7*

41-52

12,4

19

2-(6en3o[d]okcazon-
2-unaMuHo)-N-(2-(2-
(IMMeTHUIAMHHO)
areTaMuI0)3TI)-1-
metmi-1H-
oenso[d]ummnazon-5-

KapOoKcaMuzg

1,8%

14-26

HO
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20

2-(6en3o[d]okcazon-
2-unamuHo)- 1-meTni-
N-(2-
MopdonnHosTHN)- 1 H-
6enzo[d]umunazon-5-

kapOoKcamuz

1.0

7.3

21

2-(6en3o[d]okcazon-
2-unamuHo)-N-(2-
(IMMEeTUIAMIHO )3 TUIT
)-1-metun-1H-
oenso[d]ummnazon-5-

KapOOKcaMug

1,1

14

H/JA

22

2-(6en3o[d]okcazon-
2-unamMuHo)-N-(2-
((4,5-purugpo-1H-
UMHIA30J1-2-
WIT)aMHHO )3THI)- 1 -
metui-1H-
oenso[d]ummnazon-5-

KapOokcaMuz

HO

18

3.5

23

2-(6enzo[d]okcazoi-
2-unamuHo)-N-(2-
CUAPOKCHUIIPOTHI)- 1-
meti-1H-
oenso[d]umunazon-5-

KapOOKCcaMug

2,1%

25-61

>20

24

2-(6en3o[d]okcazon-
2-unamuHo)-N-(2,3-
TUTHIIPOKCHUTIPOTIFI )-
1-metun-1H-
oenso[d]ummnazon-5-

KapOoKcaMuz

HO

49

12,4
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25

2-(6en3o[d]okcazon-
2-unamMuHo)-N-(2-(2-
THJIPOKCHUITPOTIOKCH)3
t!n)-1,6-numern-
1H-
6enzo[d]umunaszon-5-

KapOOKCcaMug

2,2

26

6.1

26

2-(6en3o[d]okcazon-
2-unamuHo)-N-((3-
I'UJIPOKCHOKCETaH-3-
WI)METHN)- | -MeTHII-
1H-
oenso[d]ummnazon-5-

KapOoKcaMu

2,0

26

8.6

27

2-(6en3o[d]okcazon-
2-unaMuHo)-N-(2-(2-
TUJIPOKCH-2-
METHJIPOTIOKCH )3THIT
)-1-metun-1H-
oenso[d]ummnazon-5-

kapOoKkcamu

HO

17

10,6

28

2-(6en3o[d]okcazon-
2-UaMUHO)- 1 -MeThII-
N-(2-(mupponuaus-1-
win)atun)- 1 H-
oenso[d]umunazon-5-

KapOOKcaMug

1,6*

41

11,3

29

2-(2-(2-
(6enzo[d]okcazomn-2-
WJIAMHUHO)- 1 -MeTuI-
1H-
oenso[d]ummnazon-5-
KapOOKCaMUII0)3TOKC

H)YKCYCHas KUCJIOTA

HO

12

19.3
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30

DL-Banunar
ruapoxyiopun 2-(2-(2-
(6enzo[d]okcazomn-2-
WJIAMUHO)- 1 -MeTu-
1H-
6enzo[d]umunazon-5-
KapOOKCaMUII0)ITOKC

U)3THNIA

3,5%

25-53

3.2

31

CF,

1-metun-2-((6-
(Tpudropmernn)oens
o[d]okcazon-2-
win)amuHO)- 1 H-
oenso[d]ummnazon-5-

KapOOHOBAs KUCIIOTA

1,1*

25-29

14,9

32

CF3

N-(2-merokcusTnn)-1-
MeTri-2-((6-
(TpudTopmerni)
Oenzo[d]okcazon-2-
min)amuHo)- 1 H-
oenso[d]ummnazon-5-

kapOoKkcamu

0,5%

14-50

1.4

33

H
-
N NS
N
o 0.
CF3

N-(2-ruapoKcusThII)-
1-metua-2-((6-
(Tpudropmernin)oeHs
o[d] okcazon-2-
win)amuHO)- 1 H-
oenso[d]ummnazon-5-

KapOoKcaMug

0,3*

32-45

0.9

34

N-(2-(2-
THIPOKCHUITOKCH )ITHIT
)-1-meTun-2-((6-
(TpudTopmern)
Oenzo[d]okcazon-2-
win)amuHo)- 1 H-

oenso[d]umunazon-5-

0,8*

31-36

8.0
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KapOoKcaMuzg

35

N-(2-
UPOKCUIIPOITHIN)-1-
MeTui-2-((6-
(Tpudropmerin)Oens3
o[d] okca3omn-2-
win)amuHo)- 1 H-
Oen3o[d]umunazon-5-

KapOOKcaMug

1,2%

37

<2

36

1-metun-N-(2-
(mupponuanH-1-
wn)3Tui)-2-((6-
(Tpudropmernin)oens
o[d] okcazon-2-
win)amuHo)- 1 H-
Oenzo[d]umunazon-5-

KapOoKcaMuz

1,3%

42

2.8

37

1-meTun-N-(2-
(munepuaun-1-
w)atun)-2-((6-
(Tpudropmernin)oeHs
o [d]okcazon-2-
win)amuHO)- 1 H-
Oen3o[d]umunaszon-5-

KapOOKcaMug

HO

28

<2

38

N-(2-(2-
TUIPOKCHUITPOTIOKCH )3
in)-1-metun-2-((6-
(TpudTopmerni)
Oen3o[d]okcazon-2-
win)amuHo)- 1 H-
Oenzo[d]umunazon-5-

KapOokcaMuz

1,3%

30

<2
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39

N-(2,3-
TUTHIPOKCHUIIPOTIILI )-
1-metua-2-((6-
(Tpudropmernn)oeHs
o [d]okcazon-2-
wi)amuHo)-1H-
oenso[d]umunazon-5-

KapOOKcaMug

0,95*

56-82

2,1

40

o} CF3
HN o}
’)\ /L\

N-(2-(2-
(mMMeTHUIaMHUHO )aleT
amMuz0) 3TH)-1-
MeTrin-2-((6-
(Tpudropmernin)oens
o[d]okcazon-2-
win)amuHo)- 1 H-
Oen3o[d]umunazon-5-

KapOoKcamuz

0,69*

56-93

0.5

41

2-(2-(1-metun-2-((6-
(Tpudropmernin)oeHs
o[d] okcazon-2-
wi)amuHo)-1H-
6en3o[d]umunazon-5-
KapOOKCaAMUII0)ITOKC

1) YKCYCHAsl KUCJIOTa

4,8%

35-39

13,8

42

N-(2-(2-ruppokcu-2-
METHJITPOTIOKCH )3THIT
)-1-metun-2-((6-
(Tpudropmernin)oens
o [d]okcazon-2-
win)amuHo)- 1 H-
oenso[d]ummnazon-5-

KapOoKcaMuz

2,3%

29

3.6
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43

FiC

N-(2-(2-
THIPOKCUITOKCH )3 THIT
)-1-metun-2-((5-
(TpudTopmerni)
oenso[d]okcazon-2-
wi)amuHo)-1H-
oenso[d]umunazon-5-

KapOOKcaMug

1,3%

56

8,0

44

1-metun-2-((6-
(TpudTopmeroxcu)oe
H30[d] okcazomn-2-
win)amuHO)- 1 H-
oenso[d]ummnazon-5-

KapOOHOBAs KUCIIOTA

1,3%

9-14

HO

45

N-(2-merokcusTnn)-1-
MeTri-2-((6-
(Tpudropmerokcn)
Oenzo[d]okcazon-2-
min)amuHo)- 1 H-
oenso[d]ummnazon-5-

kapOoKkcamu

0,64*

10-28

0.2

46

1-metua-N-(1H-
nupaszo-4-mm)-2-((6-
(Tpudropmerokcu)
6en3o[dJokcazon-2-
win)amuHO)- 1 H-
oenso[d]ummnazon-5-

KapOoKcaMug

2,2%

14-20

<5

47

N-(1,3-guruapokcu-2-
(TUAPOKCHMETHIT)TIPO
naH-2-ui)- 1-mernn-2-
((6-
(TpudTopmerokcu)oe
H30 [d]okcaszon-2-

min)amuHo)- 1 H-

1,6*

13-16

<2
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Oenzo[d]umunazon-5-

KapOoKcaMug

48

N-(1,3-
IOUTHIPOKCHUITPOTIaH-
2-un)-1-metun-2-((6-
(TpudTopmerokcu)oe
H30[d] oxcazom-2-
win)amuHO)- 1 H-
Oen3o[d]umunazon-5-

KapOOKcaMug

2,0%

13-20

3.9

49

OCF3

N-(2-(2-
(IMMeTUIaMIHO )areT
amMuzo0) 3Tri)- 1-
MeTui-2-((6-
(TpudTopmeroxcu)oe
H30[d] okcazomn-2-
win)amuHo)- 1 H-
Oenzo[d]umunazon-5-

KapOokcamMuz

0,8*

14-23

<2

50

1-metun-N-(1-meTmn-
1H-nupazon-4-wun)-2-
((6-
(TpudTopmerokcu)oe
H30[d] oxcazomn-2-
win)amuHO)- 1 H-
Oen3o[d]umunazon-5-

KapOOKcaMu

HO

12-18

4,0

51

1-metnn-N-(okceraH-
3-un)-2-((6-
(TpudTopmerokcun)oe
H30 [d]okcazomn-2-
win)amuHo)- 1 H-

Oenzo[d]umunazon-5-

1.4%

30-57

<2
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KapOoKcaMuzg

52

N-((3-
I'MJPOKCHOKCETaH-3-
WI)METHN)- 1 -MeTH-2-
((6-
(TpudTopmerokcu)oe
H30[d] okcazom-2-
win)amuHO)- 1 H-
oenso[d]ummnazon-5-

KapOOKcaMug

1.0

27

<2

53

N-(2-runpoxcusThII)-
1-metua-2-((6-
(TpudTopmeroxcu)oe
H30[d] okcazomn-2-
win)amuHo)- 1 H-
oenso[d]ummnazon-5-

KapOokcaMuz

1,1*

29-38

7.3

54

1-metun-N-(2-
(MeTuncynbGHOHMIT)IT
wi)-2-((6-
(TpudTopmerokcu)oe
H30 [d]okcazomn-2-
win)amuHO)- 1 H-
oenso[d]umunazon-5-

KapOOKcaMug

3,2%

31-37

HO

55

2-((6-(2-
METOKCHU3ITOKCH)OEH30
[d] okcazon-2-
WT)aMHHO)- | -MeTHII-
1H-
oenso[d]umunazon-5-

KapOOHOBAs KUCJIOTA

4,5

15

HO
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56

2-((6-(2-
METOKCHITOKCH)OEH30
[d]okcazomn-2-
mi1)aMuHO)-N-(2-
METOKCHATHI)- 1-
metui-1H-
oenso[d]umunazon-5-

KapOOKcaMug

1,4%

21-38

9.7

57

N-(2-rugpoKcusThII)-
2-((6-(2-
METOKCHU3ITOKCH)OEH30
[d]okcazomn-2-
WJT)aMHHO)- | -MeTHII-
1H-
oenso[d]ummnazon-5-

KapOoKcaMuzg

1,2*

34-40

11,2

58

N
H N

HO g~ N 0

OM

g M

N-(2-(2-
THIPOKCUITOKCH )ITHIT
)-2-((6-(2-
METOKCHITOKCU)OEH30
[d]okcazon-2-
WJT)aMHHO)- | -MeTHII-
1H-
oenso[d]umunazon-5-

KapOOKCcaMug

1,7%

41-60

7.7

59

Me
Me

2-((6-
usonponuidenso[d]
OKCa30J1-2-UJT)aMHHO )-
1-metun-1H-
oenso[d]ummnazon-5-

KapOOHOBAs KUCJIOTA

3.3

30

HO

60

2-((6-
usonpomnuidenso[d]ok
ca30J1-2-1i1)aMuHO)-N-

(2-meTokcuaTIN)- 1-

0,7*

42-56

0.9
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MeTui-1H-
Oenzo[d]umunazon-5-

KapOokcaMuzg

61

e Me
>‘Q\N,Me
HN (0]
=\ s

N-(2-runpoxcusTui)-
2-((6-
usonponuideHso[d]ok
Ca30J1-2-H1i1)aMUHO)- 1 -
metui-1H-
6en3o[d]umunazon-5-

KapOOKcaMug

1.5

60

1,2

62

2-((6-
(mudpTopmerokcu)oeH
30 [d]okcazon-2-
WT)aMHHO)- | -MeTHII-
1H-
Oenzo[d]umunazon-5-

KapOOHOBAs KUCJIOTA

5,1%

15-24

16,2

63

2-((6-
(nudpropmerokcu)oeH
30 [d]okcazon-2-
m1)aMuHO)-N-(2-
METOKCHATHI)- 1-
merui-1H-
6en3o[d]umuaazon-5-

KapOOKcaMug

1,3%

11-15

0.8

64

2-((6-
(mudpTopmerokcu)oeH
30 [d]okcazon-2-
W1)aMHuHO )-N-(2-
THIPOKCUATHN)- -
metui-1H-
Oen3o[d]umunazon-5-

KapOoKcaMuzg

1,8%

11-18

2,0
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65

Me—-O

N-(2-merokcusTnn)-1-
MeTu-2-((5-
MeTunoen3o[d]okcazo
1-2-un)amuHo)-1H-
6enzo[d]umunazon-5-

kapOoKcamuz

1,2*

15-42

HO

66

2-((5-
¢dropbenzo[d]okcazon
-2-11)aMHHO)- 1 -
metui-1H-
oenso[d]ummnazon-5-

KapOOHOBAs KUCJIOTA

5.4%

19-22

HO

67

2-((5-
¢dropbenzo[d]okcazon
-2-m)amMuHO)-N-(2-
METOKCHATHI)- 1 -
metui-1H-
oenso[d]ummnazon-5-

KapOokcaMuzg

0,91*

18-56

<5

68

2-((6-
¢drTopbenso[d]okcazon
-2-1J1)aMUHO)- 1 -
metui-1H-
oenso[d]umunazon-5-

KapOOHOBAs KUCJIOTA

2,0%

16-21

HO

69

Me—0

2-((6-
¢dropbenzo[d]okcazon
-2-m)amMuHO)-N-(2-
METOKCHU3THI)- 1 -
metui-1H-
oenso[d]ummnazon-5-

KapOoKcaMuz

0,66*

13-36

<5
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70

6-¢rop-1-meTun-2-
((6-
(TpudTopmerokcu)oe
H30[d] okcazomn-2-
wi)amuHo)-1H-
6enzo[d]umunazon-5-

KapOOHOBAs KUCJIOTA

3,2%

8-11

HO

71

6-¢prTop-N-(2-
METOKCHATHI)- 1-
MeTri-2-((6-
(TpudTopmeroxcu)oe
H30[d] okcazomn-2-
win)amuHO)- 1 H-
oenso[d]ummnazon-5-

KapOoKcaMuz

0,73*

8-12

0.3

72

2-(6en3o[d]okcazon-
2-unaMuHo)-6-¢prop-
N-(2-(2-
THIPOKCUITOKCH )ITHIT
)-1-metun-1H-
6enzo[d]umunazon-5-

kapOoKcamuz

1,1*

31-72

2,7

73

2-((5-¢prop-1H-
oenso[d]umunazon-2-
WJT)aMHHO)- | -MeTHII-
1H-
oenso[d]ummnazon-5-

KapOOHOBAs KUCJIOTA

2,9%

8-12

HO

74

HO,C

1-(2-
(IMMEeTHUIAMIHO )3 TUIT
)-2-((6-
(Tpudropmerokcn)
Oenzo[d]okcazon-2-
win)amuHo)- 1 H-

oenso[d]umunazon-5-

3,6*

17-28

HO
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KapOOHOBAs KUCJIOTA

75

HO,C

1-(2-meTokcuaTII)-2-
(5
(TpudTOopMeTOKCH)-
1H-
Oenso[d]umunazon-2-
win)amuHO)- 1 H-
oenso[d]umunazon-5-

KapOOHOBAs KUCJIOTA

0,37*

15-25

11,6

76

OGF,

N,1-6mc(2-
METOKCHATHI )-2-((5-
(TpudTopmMeToxcH)-
1H-
oenso[d]ummnazon-2-
win)amuHo)- 1 H-
oenso[d]ummnazon-5-

KapOokcaMuz

2,7*

18-20

HO

77

OMe

1-(2-merokcuaTII)-2-
((6-
(TpudTopmerokcu)oe
H30[d] oxcazom-2-
win)amuHO)- 1 H-
oenso[d]umunazon-5-

KapOOHOBAs KUCJIOTA

4,1%

27-28

HO

78

OMe

N,1-6mc(2-
METOKCHATHI )-2-((6-
(TpudTopmeroxcu)oe
H30 [d]okcazomn-2-
win)amuHO)- 1 H-
oenso[d]ummunazon-5-

KapOoKcaMuzg

2,2%

21-23

HO
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79

1-(rerparunpo-2H-
nupan-4-muin)-2-((6-
(TpudTopmerokcn)
Oenzo[dJokcazon-2-
wi)amuHo)-1H-
6enzo[d]umunazon-5-

KapOOHOBAs KUCJIOTA

4,0%

27-51

12,4

80

N-(2-merokcusThn)- 1-
(rerparunpo-2H-
nupan-4-un)-2-((6-
(TpudTopmerokcH)
6en3o[d]okcazon-2-
win)amuHO)- 1 H-
oenso[d]ummnazon-5-

KapOoKcaMuz

1,9%

22-23

HO

81

OCF3

N-(2-merokcusTnn)-1-
(rerparunpo-2H-
nupan-4-uin)-2-((5-
(TpudTopmMeToKcH)-
1H-
6enzo[d]umunazon-2-
uin)amuHO)- 1 H-
oenso[d]umunazon-5-

KapOOKCcaMug

2,3%

19-30

HO

82

Cl

2-((5-xmop-1H-
oenso[d]umunazon-2-
WJT)aMHHO)- | -MeTHII-
1H-
oenso[d]ummnazon-5-

kKapOOHOBAs KUCJIOTA

2,4%

29-33

HO

83

Cl

2-((5-xyop-1H-
oenso[d]ummnazon-2-
m1)aMHuHO)-N-(2-
METOKCHATHI)- 1 -

metui-1H-

1,8%

16-21

HO
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oenso[d]ummnazon-5-

KapOoKcaMug

84

1-3Tmn-2-((6-
(Tpudropmeroxcu)de
H30[d] okcazon-2-
win)amuHO)- 1 H-
oenso[d]umunazon-5-

KapOOHOBAs KUCJIOTA

5.4

17

HO

85

1-3Tua-N-(2-
METOKCHATHI )-2-((6-
(TpudTopmerokcu)oe
H30 [d]okcazomn-2-
win)amuHo)- 1 H-
oenso[d]ummnazon-5-

KapOoKcaMuz

1,3%

13-36

3.3

86

1-3Tun-N-(2-
TUIPOKCUITHIN)-2-((6-
(TpudTopmerokcu)
oenso[d]okcazon-2-
wi)amuHoO)-1H-
6en3o[d]umunaszon-5-

KapOOKCcaMug

1,3%

15-32

7.1

87

OCF,

1-
((rerparunpodypan-
3-um)mernn)-2-((6-
(TpudTopmeroxcu)oe
H30[d] oxcazomn-2-
win)amuHo)- 1 H-
oenso[d]ummunazon-5-

kapOOHOBAs KUCJIOTA

6.8

21

HO
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88

N-(2-merokcusTnn)-1-
((rerparunpodypan-
3-mm)mernn)-2-((6-
(TpudTopmerokcu)oe
H30[d] okcazon-2-
wi)amuHo)-1H-
oenso[d]umunazon-5-

KapOOKcaMug

1,5%

13-37

3.9

89

1-(2-
(MeTucybOHMIT)IT
wi)-2-((6-
(TpudTopmeroxcu)oe
H30 [d]okcazomn-2-
win)amuHo)- 1 H-
oenso[d]ummnazon-5-

KapOOHOBAs KUCJIOTA

HO

10

HO

90

N-(2-merokcuaTnn)-1-
@-
(MeTuncynbhOHUIT)IT
m)-2-((6-
(Tpudropmeroxcn)de
H30 [d]okcazomn-2-
win)amuHO)- 1 H-
oenso[d]umunazon-5-

KapOOKCcaMug

4.8

22

HO

91

2-((6-
Oopombenso[d]okcazon
-2-11)aMHHO)- 1 -
metwi-1H-
oenso[d]ummnazon-5-

KapOOHOBAs KUCJIOTA

2,5%

17-26

2,6

92

N-(2-runpoxcusTn)-
2-((6-
MeTokcudeH3o[d]okca

30J1-2-UJT1)aMUHO)- 1 -

1,4*

12-20

3.5
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metmi-1H-
oenso[d]ummnazon-5-

KapOokcaMuzg

93

1-((3-
I'MJPOKCHOKCETaH-3-
win)metin)-2-((6-
(TpudTopmerokcu)oe
H30[d] okcazom-2-
win)amuHO)- 1 H-
oenso[d]umunazon-5-

KapOOHOBAs KUCJIOTA

HO

22

HO

9

1-((3-
I'UJIPOKCUOKCETaH-3-
wi)metTni)-N-(2-
METOKCHATHI )-2-((6-
(TpudTopmeroxcu)oe
H30[d] okcazomn-2-
win)amuHo)- 1 H-
oenso[d]ummnazon-5-

KapOokcamMuz

1.3

28

0.3

95

N-(2-runpoKcusTHI)-
1-((3-
T'UJIPOKCHOKCETaH-3-
wi)MeTui)-2-((6-
(TpudTopmeroxcu)oe
H30[d] okcazomn-2-
win)amuHO)- 1 H-
oenso[d]ummnazon-5-

KapOoKcaMu

1.6

21

HO

96

2-((6-
xnopbenso[d]okcazon
-2-W1I1)aMHHO)- 1 -
metui-1H-

oenso[d]umunazon-5-

2,8%

39-56

HO
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KapOOHOBAs KUCJIOTA

97

2-((6-
xjopbenso[d]okcazon
-2-un)amMuHo)-N-(2-
THAPOKCUITHI)- 1-
metui- 1H-
oenso[d]ummnazon-5-

KapOOKcaMu

1,4%

33-51

<5

98

OCH,CF4

1-metua-2-((6-(2,2,2-
TpudTOPITOKCH)OEH30
[d]okcazomn-2-
win)amuHo)- 1 H-
oenso[d]ummnazon-5-

KapOOHOBAs KUCJIOTA

4,1%

36-56

HO

99

Q OCH,CF;4
_Me
HN@N O‘Q
=

N-(2-merokcusTnn)-1-
metmin-2-((6-(2,2,2-
TpUPTOPITOKCH)
Oenzo[dJokcazon-2-
min)amuHo)- 1 H-
oenso[d]umunazon-5-

KapOoKcamu

0,92%

25-31

0.4

10

o) OCH,CF;
_Me
HN>—Q\N 0
=L

N-(2-rugpoKcusThII)-
1-metun-2-((6-(2,2,2-
TpudTOPITOKCH)OEH30
[d]okcazomn-2-
win)amuHO)- 1 H-
oenso[d]ummnazon-5-

KapOOKcaMug

1,2*

24-35

5.3

10

2-((6-(2-
THIPOKCUITOKCH )OeH3
o[d] okcazon-2-
WT)aMHHO)- | -MeTHII-
1H-

oenso[d]ummnazon-5-

HO

21

HO
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KapOOHOBAs KUCJIOTA

10

2-((6-(2-
T'HAPOKCUITOKCH)OEH3
o[d] okcazon-2-
wi)aMuHO)-N-(2-
METOKCHATHI)- 1-
metui-1H-
oenso[d]umunazon-5-

KapOOKcaMug

1,3%

26-40

5.3

10

2-((6-(2-
THIPOKCHUITOKCH )OeH3
o[d] okcazon-2-
m1)aMHuHO )-N-(2-
THIPOKCUATHN)- -
metui-1H-
oenso[d]ummnazon-5-

KapOokcaMuz

3,1*

37-39

>20

10

HO/\/O

O“’( N O
HN_<, :@AH OH
N

2-((6-(2-
T'HAPOKCUITOKCH)OEH3
o[d] okca3omn-2-
win)amMuHO)-N-(2-(2-
THIPOKCUITOKCH ) THIT
)-1-metun-1H-
oenso[d]umunazon-5-

KapOOKcaMug

3,7

23

6.6

10

O.
HO™ ™~

ruapoxyiopun N-(2-
aMUHOITHN )-2-((6-(2-
THIPOKCHUITOKCH )OeH3
o[d] okcazon-2-
WT)aMHHO)- | -MeTHII-
1H-

oenso[d]umunazon-5-

4,1

36

HO
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kapOokcamuaa

10

HO/\/O

N-(2-((4,5-nuruapo-
1H-nmugazon-2-
WJT)aMHHO )3T )-2-
((6-(2-
THIPOKCUITOKCH)
6en3o[dJokcazon-2-
WJT)aMHHO)- | -MeTHII-
1H-
Oen3o[d]umunazon-5-

KapOOKcaMu

HO

HO

10

2-((5-¢pTop-6-
(Tpudropmernin)oens
o[d] okcazon-2-
WT)aMHHO)- | -MeTHI-
1H-
Oenzo[d]umunazon-5-

KapOOHOBAs KUCJIOTA

4,5

45

HO

10

2-((5-¢prop-6-
(Tpudropmernin)oeHs
o[d]okcazon-2-
wi1)aMuHO )-N-(2-
THIPOKCUATHIN)- -
metui-1H-
Oen3o[d]umunazon-5-

KapOOKcaMu

L.5

29

0.3

10

N-(2-merokcusThn)-1-
MEeTHUJI-2-
(okcazono[ 5,4-
b|nupuann-2-
wiaMuHo)- 1H-

Oenzo[d]umunazon-5-

6.1

26

7.4
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KapOoKcaMuzg

11

N-(2-runpoxcusTui)-
1-meTun-2-
(okcazono[5,4-
bmupuann-2-
uinamMuHo)- 1H-
oenso[d]umunazon-5-

KapOOKcaMug

7,6

60

18.9

11

1-merun-2-
(okcazono[4,5-
bmupuann-2-
minaMuHo)- 1H-
oenso[d]ummnazon-5-

KapOOHOBAs KUCIIOTA

HO

HO

11

N-(2-merokcuaTnn)-1-
MeTHUJI-2-
(okcazono[4,5-
bnupuann-2-
mnamuHo)- 1H-
6en3o[d]umunaszon-5-

KapOOKCcaMug

HO

15

HO

11

N-(2-rugpoKcusThII)-
1-metun-2-((5-
(TpudTopmermiT)okcas
ono [5,4-b]nupunus-
2-un)amuHo)- 1 H-
oenso[d]ummnazon-5-

KapOoKcaMug

HO

20

9.1
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11

N-(2-(2-
THIPOKCUITOKCH )3 THIT
)-1-metun-2-
(Tnazomnol[4,5-
b]nupasun-2-
mnamuHo)- 1H-
oenso[d]umunazon-5-

KapOOKcaMug

HO

33

12,2

11

2-((6-
ukonporuidensof d
Jokcazon-2-
WJT)aMHHO)- | -MeTHII-
1H-
oenso[d]ummnazon-5-

KapOOHOBAs KUCIIOTA

6.2

71

HO

11

2-((6-
ukionpormuidensof d
Jokcazon-2-
mi1)aMuHO)-N-(2-
METOKCHATHI)- 1 -
metui-1H-
6en3o[d]umunazon-5-

KapOOKcaMug

3,0%

32-38

HO

11

N-(2-(2-
THIPOKCUITOKCH ) THIT
)-1-meTun-2-((7-
(TpudTopmern)
6en3o[d]okcazon-2-
win)amuHo)- 1 H-
oenso[d]ummnazon-5-

KapOoKcaMug

1.8%

38

1,2

11

N-(2-(2-
THIPOKCUITOKCH )ITHIT
)-2-((1-meTun-1H-

oenso[d]ummnazon-2-

8,0

24

HO
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W1)aMruHO )0eH30[ d ok

ca3oui-5-kapOokcamun

11

2-(6en3o[d]okcazon-
2-unamuHo)-N-(2-
METOKCHITOKCH)-1-
metui-1H-
oenso[d]umunazon-5-

KapOOKcaMug

0,6*

47-65

0.5

12

2-(6en3o[d]okcazon-
2-unamMuHo)-N-(2-
TUJIPOKCHUITPOTIOKCH )-
1-metun-1H-
oenso[d]ummnazon-5-

KapOoKcaMuzg

2,0

26

6.5

12

2-(6en3o[d]okcazon-
2-unaMuHo)-N-(2-(2-
(IMMeTHUIaAMHHO)
alieTaMu/10 )3TOKCH)-
1-merun-1H-
6enzo[d]umunazon-5-

kapOoKcamu

1,4%

22-23

9.0

12

N-(2-
(IMMEeTUIAMIHO )3TOK
cu)-1-metun-2-((6-
(TpudTopmern)
Oen3o[d]okcazon-2-
win)amuHo)- 1 H-
oenso[d]ummnazon-5-

KapOoKcaMug

0.4%

51-67

5.1

12

Me,N

2-(6en3o[d]okcazon-
2-unamMuHo)-N-(2-
(IMMEeTHUIAMIHO )3TOK

cn)-1-merun-1H-

HO

22

10,5
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Oenzo[d]umunazon-5-

KapOoKcaMug

12

N-(2-
METOKCHITOKCH)-1-
MeTui-2-((6-
(Tpudropmernin)oeHs
o[d] okca3omn-2-
win)amuHO)- 1 H-
Oen3o[d]umunazon-5-

KapOOKcaMug

0,2%

31-52

<2

12

CF4

N-(2-
THIPOKCUITOKCH)- 1 -
MeTuj-2-((6-
(Tpudropmernin)oens
o[d] okcazon-2-
win)amuHo)- 1 H-
Oenzo[d]umunazon-5-

KapOokcaMuz

0,3*

32-59

3.5

12

N-(2-
THAPOKCUITOKCH)-1-
MeTui-2-((6-
(TpudTopmerokcu)oe
H30[d] oxcazom-2-
win)amuHO)- 1 H-
Oen3o[d]ummnazon-5-

KapOOKcaMug

0,5*

33-37

2,1

12

N-(2-
METOKCHUITOKCH)-1-
MeTuj-2-((6-
(TpudTopmerokcun)oe
H30[d] okcazomn-2-
win)amuHo)- 1 H-

Oenzo[d]umunazon-5-

0,5*

27-36

<2
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KapOoKcaMuzg

12

N-(2-
THIPOKCUITOKCH)-2-
((6-(2-

METOKCHITOKCH )OEH30
[d] okxcazon-2-
WJT)aMHHO)- | -MeTHII-
1H-
oenso[d]ummnazon-5-

KapOOKcaMug

1,2*

48-75

4,7

12

HO

N-(2-
THIPOKCUITOKCH)-2-
((6-(2-
THIPOKCUITOKCH )OeH3
o[d] okcazon-2-
WJT)aMHHO)- | -MeTHI-
1H-
6enzo[d]umunazon-5-

KapOoKcamu

3,4%

54-58

14,1

13

HO

2-((5-¢prop-6-
(Tpudropmernin)oeHs
o[d]okcazon-2-
wi1)aMuHO )-N-(2-
THIPOKCUITOKCH)- -
metui-1H-
oenso[d]ummnazon-5-

KapOoKcaMu

0,74%*

42

<2

13

N-(2-
THIPOKCUITOKCH)- 1 -
MeTHI-2-((6-MeTw-
4,5,6,7-

terparuapodbenzo[d]r

.4%

35-62

6.7
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Ma30J1-2-1JT1)aMHHO )-
1H-6en30[d]
MMHUIa307-5-

KapOokcamuz

13

2-((6-auetunbenso[d]
OKCa30J1-2-UJT)aMHUHO )-
N-(2-
METOKCHUITOKCH)- 1 -
meti-1H-
oenso[d]umunazon-5-

KapOOKcaMug

L.5

39

3,1

13

N-(2-rugpoxcusThII)-
2-((6-(2-
TUJIPOKCUIIPOINAH-2-
wi1)0en3o[d]okcazon-
2-un)aMuHoO)-1-
metui-1H-
oenso[d]ummnazon-5-

KapOokcaMuzg

5.3

17

9.2

13

N-(2-(2-
THAPOKCUITOKCH )3 THIT
)-1-metun-2-((6-
(Trazon-4-
mi1)0en3o[d]okcazon-
2-un)amuHo)-1H-
oenso[d] umunazon-5-

KapOOKcaMug

1,4%

42-70

<2

13

N-(2-(2-
THIPOKCHUITOKCH )3 THIT
)-1-metun-2-((6-(3-
MeTHUJI-2-
OKCOOKCA30JIMIUH-5-
wi1)0en3o[d]okcazon-
2-un)amuHo)-1H-

oenso[d] umunazon-5-

HA

HO
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KapOoKcaMuzg

13

N-(2-(2-
THAPOKCUITOKCH )3 THIT
)-1-metun-2-((6-
mopdoarrodenso[d]o
KCa30J1-2-1J1)aMHHO )~
1H-
oenso[d]umunazon-5-

KapOOKcaMug

2,9%

36

10,6

13

N-(2-(2-
THIPOKCHUITOKCH )3 THIT
)-1-meTun-2-((6-
(mupponuanH-1-
ni1)0en3o[d]okcazon-
2-unm)amuHo)-1H-
oenso[d]ummnazon-5-

KapOokcaMuz

1,3%

24-70

6.9

13

N-(2-(2-
TMAPOKCUITOKCH )3 THIT
)-1-metun-2-((6-
((rerparunpo-2H-
nupan-4-
un)okcn)oenso[d]okca
30J1-2-

W1)aMuHO )0eH30[ d ok

ca3oui-5-kapOokcamun

2,0%

20

HO

13

1-(2-
(6enzo[d]okcazomn-2-
WJIAMHUHO)- 1 -MeTuI-
1H-
oenso[d]umunazon-5-

wi)-2,2,2-

2,6

21

<2
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TpudTOopsTaH-1-0H

14

okcuM (Z)-1-(2-
(6enso[d]okcazon-2-
WJIAMHHO)- 1 -MeTHII-
1H-
6en3o[d]umunazon-5-
wi)-2,2,2-

TpudTopsTaH-1-0HA

HO

19

HO

14

N-(5-(1-amuno0-2,2,2-
TpudTOpaTIIN)-1-
metui-1H-
Oenzo[d]umunazon-2-
wi1)0en3o[d]okcazon-

2-aMuH

3,6*

22

9.0

14

1-(2-
(6enzo[d]okcazomn-2-
WJIAMUHO)- 1 -MeTu-
1H-
oenso[d]umunazon-5-
wi)-2,2,2-

TpudTopsTaH-1-01

3,3%

27

HO

* Cpennee misi2 wiin HeCKoJbkux onpeneneHuii ECs

HO=ne onpeneneno

HA=He akTUBHO

IIpumep 145. Anaaus hERG

Knerounble THHUM U KJIETOYHAA KyJbTYpa

Knerounyro muamo HEK 293, crabmnbHo skcmpeccupyromyro kaHan hERG channel

(Cat# K1236) mnokymator y Invitrogen. Kinerkm kynptuBupytor B 85% DMEM,

nuanusupoBanHoit ®TC, 0,1 MM NEAA, 25 MM HEPES,

CTpenTOMHIMHA U 5 MKr/MJI Onactuumanaa u 400 MKr/MIT TeHETULIMHA.

nonnepxkuBatoT oT ~40% no ~80% konduoeHTHOCTH. [0 aHaNM3a, KIETKH TEPEeHOCIT Ha

MOKPOBHBIE CTEKJIA NpPU 5 X 10° kmerok/Ha 6 CM HAIIKK U KJIETOYHOI KyJIbTYypbl U

Knetku paspensrot ¢ npumenenneMm TrypLE™ Express npumMepHO TpU pa3a B HEAENO U

MHIYLUPYIOT JOKCUIIMKJINHOM IpU 1 MKI/MJI B TeueHue 48 4acoB.

100 Exn/mn neHunujuinHa-
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Hoay4yenue pacTBopoB

1) Buemnuii pactsop (8 MM): 132 NaCl, 4 KCl, 3 CaCl,, 0,5 MgCl,, 11,1 rimoko3st u 10
HEPES (pH nosonsar no 7,35 ¢ NaOH)

2) Bayrpennuii pactsop (B8 MM): 140 KCl, 2 MgCl,, 10 OI'TK, 10 HEPES u 5 MgATP
(pH nosomst no 7,35 ¢ KOH)

3) hERG Toxu TtectupyroT B mnpucyrctBuu 10 MKM KOHLEHTpaLMU COEIUHEHHs C
koHeuHoH koHueHTpauuen JIMCO 0,1%.

JKCNEePUMEHTAJIbHASL METOAHKA

1) CHUMArOT TOKPOBHOE CTEKJIO C YAIIKK C KYJbTYPOH KJIETOK U MOMEIIAT €ro Ha
MPEeIMETHBIN CTOJMK MUKPOCKOIA B TEPMOCTAaTUPOBAHHYIO BaHHY.

2) OmpenensiroT KelaeMyr KJIETKy ¢ npuMmeHeHueMm 10x oOwekruBa. PacmonmararoT
KOHYUK D3JIEKTPOJAa TMOJ MHKPOCKONOM C mpuMeHeHueM 10X oObekTHuBa, (OKyCHUpYs Hax
TUTOCKOCTBIO KJIETOK. Kak TOJIbKO HAaKOHEYHHMK OKa3alcsi B (JOKyCe, MPOIBUTAIOT 3JIEKTPOA BHU3
B HANpaBJIEHUH KJIETOK C TMPUMEHEHHEM IpyOOil HACTPOWKHM MaHHIYJIATOPA, OIHOBPEMEHHO
nepemMeniasi OObEKTHB TaK, YTOObI HAKOHEYHHK OCTaBaICs B (POKyCe.

3) Haxonsch HEMOCPENCTBEHHO HAA KJIETKOW, mepekiro4aroT Ha 40X OOBeKTUB H
UCTIONB3YIOT TOYHYIO HACTPOHKY MAaHUMYJSTOPa TakK, YTOOBI MPHONM3UTHCS K MOBEPXHOCTH
KJIETKH HEOOJIbLITIMH IIaraMH.

4) IIpuMEHSIOT OCTOPOXKHOE OTCAChIBAHHE 4epe3 OOKOBOHM MOPT 3JIEKTPONOAEPIKATENs
111 00pa30BaHMs TATAOMHOTO YIIJIOTHEHHUS.

5) Ucnonp3yror Cfast 1y ynaneHus eMKOCTHOTO TOKA, KOTOPBIM COBIIAAeT CO CTaauei
HanpspkeHus. [lonydaroT KOHPUIypanuio BCell KIETKH, MPUMEHsST OBTOPSIOIIeecs,, KOPOTKOE,
CHJIHOE OTCAChIBAHHUE JI0 TE€X MOp, MOKa MeMOpaHHasl avyka He Pa3opBeTCs.

6) YcTaHaBIMBAalOT MeMOpaHHBIA mMoTeHIHan Ha -00 MB B 3TOT MOMEHT, YTOOBI
rapaHtupoBathb, 4To kaHajgbl hERG He oTkpbIThl. CKauku €MKOCTHOIO TOKa 3aTE€M OTMEHSIOT C
npuMmeHenueM Cslow Ha ycumurere.

7) YcTaHaBIMBAKOT UCXOAHBIN MoTeHIUaN Ha -90 MB B Teuenue 500 Mc; 3aMUCHIBAIOT TOK
npu 50 k' u punbTpyroT npu 10 k['11. Tok yreuxu tectupyrot npu -80 MB B Teuenue 500 mc.

8) Tok hERG BbI3bIBatoT aenossipusanueil npu +30 MB B TeueHue 8 cexyHp, a 3aTem
HaIpsKeHUe BO3BpawaroT 10 -50 mMB B Tedenue 5,2 ceKyHAbI U yAaJeHUs WHAKTUBALUU U
HaOJIFOIEHNS 32 IEAKTHBHPYIOLINM CJIEOBBIM TOKOM. MaKCHUMaJbHBIN pa3Mep CJIEIOBOrO TOKa
UCTIONB3YIOT JIsA onpenenieHus amruntyasl Toka hERG.

9) 3amuceiBalOT TOK B TeueHHe 120 CeKyHI IUId OLEHKH CTa0WIBbHOCTH TOKa. Jlis
BBEICHUSI COCUHEHHMH NMPUMEHSIOT TOJIbKO CTAaOWJIBbHBIE KJIETKH C NapaMeTpPaMH PEruCTpPaLiH
BbIIIIE€ TIOPOTOBBIX.

10) CHauanma K KJ€TKaM MPHMEHSIOT KOHTPOJb C HOCHUTENEM, YTOOBl YCTAHOBHTH
UCXONHBIH ypoBeHb. Kak Tonmpko Obuto obHapyxkeno, uto Tok hERG crabunmsuposancs B
TedeHue S5 MUHYT, NPUMEHsT Tectupyemoe coeauHenne. Tox hERG B mnpucyrcrsuu
TECTHPYEMOTO COEIMHEHUS PErHCTPUPYIOT B T€UEHNE MPUOIU3UTENBHO S MUHYT 10 JOCTHKEHUS

CTa0MJIBHOTO COCTOSIHMS, M 3aT€M PEerucTpupyroT 5 mporoHok. [[ns obecmedeHus XOpoIIMX
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noKasaresel KyJbTUBHPOBAHHS KIETOK M OINEPALUi, MOJIOKUTENbHBIH KOHTPOJIb, NOGETHIINA, C
KOHLIEHTpaLUen 5 103 TaKXKe UCIONIBb3YIOT IJIsi TECTUPOBAHUS TOM K€ MAPTUU KJIETOK.

AHaJIN3 JaHHBIX

Crnenyrouiye KpUTepUHU NPUMEHSIIOT U1 ONIPEAEIeHHs IPUEMIIEMOCTH JAHHBIX.

HcxonHoe conpoTuBierne memoOpansl >1 I'Q;

Toxku yreukn < 50% OT KOHTPOJIBHOTO MTUKA CJIEAOBBIX TOKOB B JIFOOOE BpeMs,

ITukoBas cinenoBast aMmuuTyaa >250 nA;

Conporusienune memOpansl Rm >500 MQ;

Comnporusnenue nocrymna (Ra) <10 MQ;

Kaxymasics paspsimka mIKOBOro Toka <2,5% Ha MUH.

JlaHHble, OTBEYAOINNE BbIIMIEYKA3aHHbIM KpUTepusM, s kadectBa Toka hERG nanee
AHAIM3UPYIOT Ha CIEAYIOIIUX CTaUsX.

1) Homo wunrubuposanusi Toka hERG paccyuThIBalOT ¢ NMpUMEHEHHEM CIIENYIOINero
yPaBHEHUSL.

IIpumeuanue: nporpammy PatchMaster nnu Clampfit npUMeHSIIOT A SKCTparupoBaHUs

IMMKOBOI'O TOKA U3 UCXOAHBIX JaHHBIX.

1 - TMKOBOM C1eJ0BOH TOKcoe quuenns

HHrubupoBaHue MHUKOBOIO TOKA = — — x 100
[TUKOBBIA cNeJOBON TOKyocurens

2) J10303aBUCUMYIO KPUBYIO TECTUPYEMBIX COSTUHEHUN CTPOST C 10oJIell HMHruOUPOBaHUS
Toka hERG npoTuB KOHLIEHTpaLMK TECTUPYEMBIX coeuHeHu ¢ npuMmeHenuem Graphpad Prism
6,0 ¥ MOATOHSIFOT K CHTMOHMIAJIbHON J0303aBUCUMON KPUBOW ¢ BapraOeIbHbIM HAKJIOHOM.

Hannbie hERG 11 BBIOpaHHBIX COCMHEHUI B pyYHOM aHaju3e (pUKCANY MOTeHLIHaNa
npenctaBieHbl B Tabnume 2 Hike. A uMeHHO, 3HaueHuss hERG u3MepstoT TONBKO AJist
COEMHEHHH, KOTOpbIE MOKA3bIBAIOT PACTBOPUMOCTb >5 MKM. TOUHOCTb U3MEpEHUsI aKTUBHOCTH

hERG He Obl1a BO3MOXKHOM J1s1 COGAMHEHUH C PACTBOPUMOCTBIO HIDKE 5 MKM.
R

R/(:[N’)_ 'i)=~

R, R: meTnn

Tabnuma 2
HHruéup
oBaHHUe
ID# X Ry R>
hERG @
10 MmxM
CpaBaurenbp 1 | S -CONHCH,CH,OCH,CH,OH -OCF; 66%
CpaBaurenb 2 | S -CONHCH,CH,;NHCOCH,;N(Me), -OCF; 93%
Coenunenue A | S -CONHCH,CH,;0CH,CH,0OH -H 20%
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Ip. 7' S -CONHCH,CH,OCH,CH,0H -CH3 6%

Tlp. 34 o) -CONHCH,CH,0CH,CH,0H -CF; 61%
TIp. 122 0 -CONHOCH,CH;N(Me), -CF; 87%
Tlp. 31 o) -COOH -CF; 0%

IIp. 137 O -CONHCH,CH,OCH,CH,OH -N-nupponunun | 18%
Ip. 16 0 -CONHCH,CH,OH H 35%
Ip. 17 0 -CONHCH,CH,0CH,CH,0H H 16%
Ip. 18 0 -CONHCH,CH,NH, H 12%
Ip. 19 0 -CONHCH,CH,NHCOCH;N(Me), | H 29%
Tlp. 23 0 -CONHCH,CH(OH)CHj H 24%
Ip. 25 0 -CONHCH,CH,0OCH,CH(OH)CH; | H 8%

Ilp. 26 0 -CONHCH,C(OH)(-CH,OCH>-) H 18%
Ilp. 20 O -CONHCH>CH,-N-morpholine H 59%
Tlp. 123 0 -CONHOCH,CH,N(Me), H 54%
Ip. 28 0] -CONHCH,CH,-N-ntupponuanse H 64%
Tp. 121 0 -CONHOCH,CH,NHCOCH,N(Me), | H 66%
Tlp. 69 0 -CONHCH,CH,0Me F 38%
Tlp. 56 0 -CONHCH,CH,OMe -OCH,CH,OMe | 35%
Ip. 57 0 -CONHCH,CH,OH -OCH,CH,OMe | 15%
IIp. 58 0 -CONHCH,CH,0OCH,CH,OH -OCH,CH,OMe | 11%
TIp. 128 0 -CONHOCH,CH,0OH -OCH,CH,OMe | 18%
Ilp. 62 0 -COOH -OCHF, 13%
Tp. 44 0 -COOH -OCF; 15%
Ip. 86° 0 -CONHCH,CH,OH -OCF;3 64%
Ip. 53 0 -CONHCH,CH,OH -OCF; 70%
Ip. 13 NH |[-COOH -OCF; 34%
Ip. 75° NH |-COOH -OCF; 9%

Ip. 73 NH |[-COOH -F 5%

Tlp. 14 NH [ -CONHCH,CH,0OMe -OCF; 87%

1. Ilpumep 7 siBnsieTcst coenuHeHueM TeTparuapodenso[d|Tnazona BMECTO COSAMHEHHS

OeH3oTHasoa.

2. R sBJIsteTcst STUIIOM.
3. R asisercs CH,CH,OMe.

IIpumep 146. Anaaus

ces3biBanusg Bach 1

HA MUHKpoMacmITabHbIH TepMmodopes

(MST)/ananus
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KpaTtkoe onucanue 3xcnpeccuu/npoayuupoBanus oeaxka

BACH1 w4enoseka (ID xoncrpykuuu: 10xHIS-GP-BACHI1(aal79-736)-Thrombin-
FLAG) sxcnpeccupyroT B KieTKax HaceKoMbIx Sf9. Ouucrtky OenKkoB MPOBOAAT C MOMOIIBIO
apduHHON Xxpomarorpaguu ¢ TOCIENYIOIIeH 3KCKIF3HOHHON Xpomatorpadueii. KauecTso
NIOJIy4€HHOTO Oelika OLIEHUBAIOT ¢ oMouIbio anajn3a SDS-PAGE.

IIpunuun anaausa

Texunonormss MST ocHOBaHa Ha M3MEpEHHM IBI)KEHHUs Oejka MO TeMIepaTypHOMY
rpanueHty. Takum oOpaszom, (JIyOpECHeHTHO MedeHbIl OeNIOK 3arpyskarT B KaNMUISIPBI, TOe
uH(ppakpacHblil Jlazep HarpeBaeT HeOosbLIOW 00BeM. J[0 M BO BpeMsi HArpeBaHHS H3MEPSIFOT
UHTEHCUBHOCTh (DJIyOPECLIEHIIMH B MeCTe OOJY4YEeHHS M KOJMYECTBEHHO OLIEHHUBAIOT IMOTEPIO
dayopecueniuu B pokyce MK nazepa.

JIBa OCHOBHBIX (pakTOpa CIOCOOCTBYIOT M3MEHEHHUIO CUrHana ¢uryopecueHmn. [lpexne
Bcero, Tak HaspBaeMblii 3¢dekr TRIC (WM3MeHeHHWE WHTEHCHUBHOCTH, CBSI3aHHOE C
TEMIepaTypoil) BBI3BAH TEMIIEPATYPHOH 3aBHCHMOCTBIO KBAaHTOBOrO BbIxoaa (iyopodopa.
37ech cTeneHb TEMIEPATypPHOI 3aBUCHMOCTH 3aBUCUT OT XUMUYECKOW Cpenibl, KOTOpasi MOKET
OBITh N3MEHEHA CBSI3BIBAHUEM JINTAHA (HapUMep, COeMHEHUs, TIeNTHAA) ¢ MULIeHb0. Kpome
Toro, 3HaueHue Kd Mexay NuraHzioM U MHIIEHBIO MOXKET 3aBUCETb OT TemrmepaTyphl. Bo-
BTOPBIX, TepMO(Ope3, KOTOPBIH OMpenessieTcss Kak ABIKEHHE (PIyOpeCHeHTHBIX MOJEKYN I10
TEMIIEPaTyPHOMY I'PAJAUEHTY, SIBISIETCS OCHOBHBIM (pakTopoM m3MeHeHus: payopecuenuuu. [lpu
5TOM [BIKEHHE Oelka MO TPagueHTy 3aBUCUT OT TMAPOAWHAMHMYECKOrO paawuyca, 3apsaa u
TMIPAaTHONW OOOJOYKH. DTH CBOMCTBA MOTYT M3MEHHUTBCS MPH acCOLMAMM MEYEHOro Oenka ¢
APYTUM BHIOM, Hampumep, coenuHeHueM. Takum oOpasoMm, MST ompenenser pasnu4usi B
ABIDKEHUU Oellka C yBeJIHMYSHNEM KOHLIEHTPALUH JJUTaHAa: UCXOSl U3 3TOTO, MOXKHO ONPEeNUTh
JOJIO CBSI3AHHOTO C JIMTaHAoM Oesnka u 3HaueHue Kd.

IIporokoa ananuza MST

st onpenenenust Kd coenmnenuii, ces3pBaromux BACHI, npuMeHstOT cienyromuii
MIPOTOKOJ: 10xHIS-GP-BACH1(aal79-736)-Thrombin-FLAG  (3KCHpecCHpOBaHHBI U
OYMINEHHbIH B Proteros) (yopecleHTHO METST 4epe3 ero JH3UHOBBIE OCTATKU (KpacHTENb
NHS-NT.647 2 nokoneHus).

DKCHepUMEHThI IPOBOASAT C UCIIOJIb30BAHUEM 3KCIepHUMEHTaNbHON ycTaHoBkH Monolith
NT.115 Pico, NanoTemper Technologies, ¢ ycraHoBieHHOH cpeaHeil MouiHocTh0 MST u
MOLITHOCTBIO BO30YxkneHus 2% npu Temmepatype peakuuu 25°C.

10 BM ¢nyopecuentHo wmeuenoro BACHI1 HaHOCAT Ha peakIHOHHBIN Oydep,
conepxammuit 50 MM HEPES pH 8,0, 100 MM NaCl, 5% rmunepun, 0,05% Tween20 u 1 MM
DTT B peakunonHoMm odveme 8 Mk ¢ momomipid Monolith NT.115 Premium Capillaries.
CoenuHeHnss MPUMEHSIIOT B MakCUMaJdbHOW KoOHUeHTpamuu 103 mMxM ¢ 15 mocnemyrommmu
pasBeneHusiMH (akTopa 2.

Hannasie Kd mist BeiOpanabix coennHeHni B ananu3ze MST npencrasiens! B Tabnuie 3
HUXKE.

Tabmuma 3.
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Homep npumepa Kd (mxM) omubka Kd (mxM)
17 0,25 0,051

33 0,26 0,051

56 0,25 0,15

112 0,56 0,13

124 0,20 0,089

U3 naHHBIX, TpeACTaBIEHHbIX B Tabaume 3 BbIIE, MOXET OBITh CHEJaHO
NPEATIONIOKEHUE, YTO COSUHEHHS O HACTOSIIIEMY U300pETEHHIO TakKe CBsI3bIBatOTCs ¢ Bachl.

Ipumep 147. Huaykropsr HMOX1 no wun300peTeHHI0 CHJIBHO YBEJIHYHBAKIOT
skcnpeccuro HMOXT1 in vitro.

Buioenenue PHK u koiuuecmeennas oueHKa IKCnpeccuu 2eHoe

briio mokaszano, uto umHaykuusa skcnpeccun HMOX1 cHuaer Ba3OOKKIJIIO3HOHHBIE
kpmbel  (VOC), B 4YacCTHOCTH, TeM-HHAYLHPOBAHHYIO BA30OKKJIIO3MIO Yy MbIIEH C
ceprioBuaHOKIIeTouHOU OonesHpro (SCD) (Belcher JD, et al. Antioxid Redox Signal 2017,
26:748-762; Krishnamoorthy S, et al. JCI Insight 2017, 2:¢96409). Knerku HepG2 BrICEBatoT
npu TWIOTHOCTH 250 ThIC./MyHKY B 12-TyHOYHBIE IUIAHIIETHI I KYJbTHBHPOBAHUS TKAaHEH,
HOKPBIThIE KOJTareHoM (kostareH [, u3 CyXOXKHJIMI KPBICMHOTO XBOCTa (TOHKOE MOKPBITHE
mianmera); ENZO Life Sciences) B TedueHune npubnmsurenbHo 24 dacoB. IlocessHHbIE KIIETKH
3ateM 00padaThIBAIOT TUTPOBAHUEM JI03bI COEMHEHNs 13 npumepa 17 win qumernidymaparom
(AM®) (axruBatop Nrf2; Fisher Scientific) uepe3 cmeHy cpenpl, ¢ OHOJOrHYECKUMH
TPOEKPAaTHBIMU MOBTOpaMHU i Kaxkaod oOpaborku. IlpumepHo udepes 24 dvaca oOpaboTku
KJIETKH BU3YaJIbHO MPOBEPSIIOT, YTOOB! MOATBEPAUTH OTCYTCTBHE TOKCUYHOCTH, BOSHUKIIEH MPU
obpabotke coenuHenueM. (OOpaboraHHbie KkieTku mpombiBatoT @DBP,  orcackiBaroT,
obOopaunBaroT B maparuieHKy u 3amopaxuBatoT npu -80°C mepen Bwimenenuem PHK. PHK
BBIIEJSIIOT C TpuMeHeHueM Habopa st Bbimedenuss Machery-Nagel (NucleoSpin® RNA:
katayjor 740955.250) u 3areM KOJMYECTBEHHO omnpenesitoT ¢ npumeHenuem ThermoFisher
Nanodrop.

PHK pasBonsaT anst ananmsa skcrnpeccuu reHo Nanostring. Passenenue PHK Ha Bxone
200 wr PHK mnpoomsar Ha mpubope Nanostring, KOTOpbIii paboTaer ¢ CHCTEMOH
npodunupoBarus nCounter® SPRINT u mporpammoii nSolver4.0, xaprpumxem nCounter®
SPRINT, nabtopom pearentoB nCounter® SPRINT u Oydepom rubpummszammu nCounter®
SPRINT. AHanu3 mnpoBOOSAT BPYYHYK) C HCIHOJb30BaHHEM HeOOpaOOTaHHBIX IaHHBIX,
nonyueHHbIx u3 mporpammel nSolver4,0. CLTC, POLR2A, RPL27 u TBP wucnons3yioT B
Ka4eCTBE STAJOHHBIX I'€HOB Ui HOpManu3auuu. JlaHHble NMpencTaBiieHbl rpaduyecku B BHIE
KPaTHOTO U3MEHEHHs N0 CpaBHEHHIO ¢ oOpaboTkoit JJMCO.

Otnocurensubie ypoBHu MPHK rema HMOXI1 B knerkax HepG2, oOpabortaHHbBIX
coenuHeHneM npumepa 17 wmu MO, usmepstoT ciocodaMu, ormucaHHbIME Bbitie. HeoOxonumo
OTMETHUTD, YTO AJI1 CPABHUTEIBHOIO aHAJIN3a SKCIPECCUU T€HOB MEXy COEAMHEHHUEM IpUMepa

17 n IM® xnerku HepG2 0oOpabarbiBaroT TECTUPYEMbIM COEIMHEHHEM B TedeHue 24 4acoB
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(pesynbratrhl Mokazansl Ha Gur. 1).

bruio oOHapy)keHO, YTO WMHAYLHUPOBAaHHAS COCOUHEHHEM U3 mpumepa 17 skcrpeccus
HMOX1 namHoro cunpHee, 4yeM 1i1st apyroro akrusaropa Nrf2 IM® (¢ur. 1A). Hampumep, 30
MKM coenuHenus u3 npumMepa 17 nunayuupyet skcnpeccuro HMOXI B 4 pasa Beilie, yem 250
MKM [IM®.

OtnocutensHbie ypoBHn MPHK Taxike cpaBHUBAIOT Ui HECKOJbKHMX Apyrux Bachl-
YyBCTBUTENIbHBIX I'eHOB B KieTkax Hep(G2, oOpaboraHHbIX coennHeHueM npumepa 17, mpoTtus
aktuBaropa Nrf2 JIM®. Kpome Ttoro, coemmnenue mnpumepa 17 u JM® wunnyumpyer
skcrpeccuro FTHI1 co cpaBHMMBIM KpaTHBIM yBenudeHueM (¢ur. 1B).

Ipumepsr 148. Uuaykropst HMOX no n3o0peTeHn0 YMEHbIIAIT BA300KKJIIO3HIO
y mbimeid SCD u nosbimarT geranbusblii remoraodun (HbF) y mbimeit SCD

Cxema oosuposanus undyxmopoe HMOX metmam HbSS Townes ¢ cepnoguonsimu
KlemKamu

Mpbimam HbSS Townes ¢ ceprnioBUAHBIMHU KJIETKAMH Yepe3 MEPOPAIbHBIN JKETyTOUHBIA
30H]] OJIUH pa3 B CyTKU BBOJST HOCUTENb UM COEMHEHNE NpuMepa 17, mepedncieHHOe HUXKE, B
TedyeHue 8 nHell. UToObl CBECTH K MUHUMYMY 3KCIIEPUMEHTAIBbHYIO HECOTJIACOBAHHOCTb, CBEKHN
COCTaB FOTOBSIT K&KABIH I€Hb M BCTPSIXUBAIOT MEPeN TeM, Kak HabUpaTh TECTUPYEMOE H3/IEIIHE B
LIMNPUL JJIs KaKIOTO JO3UPOBAHUSA, W AO3UPOBAHHUE BBINOJHAET OAMH U TOT K€ UEJOBEK B
TedyeHue AHsA. J[03y mocienHero JHs BBOAAT 4epe3 JKeIYAOYHBbIM 30HA 3a 4 4yaca 10 WHPY3uH
reMUHAa, OTIMCAHHOMN HUIXKE.

1. Hanmonmuurens (0,5% macc./06. Tween 80 B 0,45% macc./00. METHIILIEIUTIONIO3BI)

2. coenunenue u3 IIpumepa 17 (nozuposka 10 mr/kr I10)

3. coenunenue u3 [Ipumepa 17 (nozuposka 25 mr/kr I10)

4. coenunenue u3 [lpumepa 17 (no3uposka S0 mr/kr I10)

N3mepenue Ba300KKJIIO3HH (€TA3)

CaM1IOB U caMOK MbIIIeH C CeprOBHIHBIMY KJIETKAMU B BO3pacTe MpUMepHO 12 Henenb
B3BELINBAIOT mepen omepauueil. JKUBOTHBIX aHECTE3UPYIOT CMechio keramuHa (106 mr/kr) u
kcmnasuHa (7,2 MI/KT) M XUPYPTHYECKUM IMyTeM HMILIAHTUPYIOT KaMepbl CIIUHHON KOXHOM
cknanku (DSFC). B TOT ke neHb aHeCTe3MPOBAHHBIX MBbIIIEH MOMENIAIOT HA CHEeLHaTbHBINA
MIPEAMETHBIN CTOJUK AJI1 MHTPABUTAIBHOW MUKPOCKONNH, U 20-22 TeKyLIUX MOAKOKHBIX BEHYJI
B okHe DSFC otbupator u kaprupyrot. [locne orOopa BeHys U KapTHPOBAHUS, XJIOPUA TeMUHA
(2,677 mM; Frontier Scientific), pacTBOpEHHBIN B CTEPUIBHOM COJIEBOM PAacTBOPE, COAEPIKALIEM
kapbonatr Harpus (11,36 mMM; Sigma-Aldrich) u D-copbur (9,59 mM; Sigma-Aldrich),
¢unbTpyroT (0,22 MKM), pasBomaT 1:10 B cTepuibHOM cosneBOM pactBope (267,7 MkM remuHa,
KOHEUHasi KOHIICHTpAIWsi) U BJIMBAIOT B XBOCTOBbIE BeHbI Mblmien (0,012 mi/r, 3,2 MKMOJb
reMa/kr mMaccol Tea). Bce oroOpaHHbIE BEHYJIBI IOABEPTAIOT TOBTOPHOMY HCCIIEIOBAHUIO Uepes3
1 4 mocne nHQY3UM reMUHa W MOACYUTHIBAIOT KOJMYECTBO CTaTU4deckux (0e3 MoToka) BEHYJN U
BBIPAKAIOT MX Kak JONI0 cTa3a. Yepe3 dyerblpe uaca mnocie HHQY3UHM TeMHHA, MBbIIIEH
ymepBisitoT B atmochepe CO,, M medeHu, Cene3eHKU U TOYKH BBIHUMAKOT, MIHOBEHHO

3aMOpakUBAIOT U XpaHAT npu -85°C.
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H3zmepenue F-knemox

I'enmaprHU3NPOBAHHYIO LETBHYIO KPOBb COOMPAIOT uepes 4 yaca rnocie nHPy3uu reMruHa
U3 HIKHEH nooi BeHsl Mbimeii HbSS Townes, KOTOpbIM BBeIeH HOCUTENb HJIM COSIUHEHUE U3
npumMepa 17. F-kneTku OkpalnBarOT B Ma3kax LENbHON KpoBu no merony Kueiixayspa-betke ¢
UCTIONb30BaHUeM Habopa [uist OKpammBaHusi (perajbHbIX KJeTOK (Simmler) B COOTBETCTBHU C
MHCTPYKUMSAMH TpousBoauTens. F-kineTku u oblee KOJIMIeCTBO HPUTPOLIUTOB MOACYUTHIBAIOT B
4 OoTAENbHBIX MUKPOCKONMMYECKUX MOisX npu 100X yBenuueHuu Ajid KakaoW MbIu. F-kinetku
BBIPAKAIOT KaK JIOJIFO OT OOINEero 4ucja SpUTPOLUTOB (T.€. KPAaCHBIX KJIETOK KpoBH). B kauecTse
MOJIO’KUTEIBHOTO KOHTPOJISL UCTIONIB3YIOT MYTIOBUHHYIO KPOBB IJI0ZA YEIOBEKa.

Baszookkiro3us sBiseTCS OTINYUTENbHBIM NTpu3HakoM SCD. JI71s olieHKH TOro, MOTyT Jiu
ONMHUCaHHbIE COEOUHEHUs 3(P(PEKTHBHO CHUKATH BA30OKKIIIO3HMIO, WHAYLUPOBAHHYK) T'€MOM
BA30OKKJIIO3MIO  (CTa3) W3MEpSIOT B MOAKOXKHBIX BeHyinax wmbimed HbSS-Townes ¢
CEpIIOBUAHBIMU KJIETKAMH C HMIUJIAHTUPOBAHHBIMU KaMepaMH CIUHHOW KOXHON CKJIaJKU
(DSFC) B cootBercTBUM €O crmocoOamu, omucaHHbIME Bbime. Kak mokasaHo Ha ¢ur. 2,
MHUKPOCOCYIAUCTBIA cTa3 ObUT 3HAYMTENBHO CHIDKEH y Mblteld HbSS-Townes, koTopsIM BBEAEHO
coefluHeHHe U3 rnpumepa 17, mo CpaBHEHHUIO C MbILIAMH, KOTOPbIM BBEJEH HOCUTENb Yepe3 OUH
yac nocne nHQpy3uu rema. Kpome Toro, coenuHenne u3 npumepa 17 10303aBUCHMO HHTHOHPYET
cta3 mukpococynos (¢ur. 2). s coennnenus u3 npumepa 17, cra3 cHmwkaercs 10 ~17% mpu
nosuposke 10 mr/kr, 10 ~12% npu nosuposke 25 MI/kr u 10 ~5% npu no3uposke SO MI/Kr.

ITpu nocraToyHO BRICOKMX KOHIEHTpauusax, HbF moxxer nHrnbupoBate noamMepusanmio
remoryiodbuna S (HbS) u mocnenyromuii remonns u Bazookkmo3uio (Krishnamoorthy S, et al. JCI
Insight 2017, 2: €96409). [Ina ouenku toro, Moryt jau uaaykropel HMOX mo Hacrosmemy
n3o0perenuo 3¢gdextuBHo ysennuuath HbF, F-knerku (T.e. HbF-conepskamue 3puTponuTsr)
U3MEPSIIOT KaK JOJMI0 OT OOIIEro KOJHYEeCTBA HPUTPOLIUTOB B COOTBETCTBHU C ONHCAHHBIMU
Bole criocobamu. Kak mokasano Ha ¢wur. 3, mnonst F-kieTok 3HAUYNUTENBHO YBEIUYUBAETCS Y
mbimedi HbSS-Townes, KOTOpbIM BBEIEHO COEAMHEHHE W3 mpuMepa 17, MO CpPaBHEHHUIO C
MBILIAMH, KOTOPBIM BBEIEH HOCUTeNb. B uactHocTH, noms F-kierok ysennuusaercs 1o ~55-70%
IPU BCEX TECTHPOBAHHBIX J103aX COEAMHEHUs U3 npumepa 17, Gonee yeM BABOE, YEM Yy MBbIIIEH,
KOTOpPbIM BBEIEH HOCHUTENb. YBeiauueHue naonu F-kjerok, mMmo-BUIMMOMY, HE SBISETCS
710303aBUCUMBIM.

Pesynbrarhl, Moka3aHHbIE BBILIE, JTEMOHCTPUPYIOT, YTO COEAUHEHHUs MO HACTOALIEMY
u3o0perennio sABIsIOTCA MHAYKTOopamMu HMOX U CBSI3BIBAOIUMH areHTaMu/UHTHOUTOpaMH
Bach 1 u moryT ucnione3oBatbest auist gederns SCD, o kpaliHeil Mepe, myTeM cBsi3piBaHust Bach
1, yBenmuenust akrusHoctd HMOX1, yennuennst HbF u yMeHbIeHUsT BA30OKKITFO3UH.

[pumep 149. Yposuu rayraruona (GSH) B nepBHYHBIX HI0TETHAJBHBIX KJIETKAX
YyeJioBeKa.

[TepBuuHbBIe 3HIOTENHANBHBIE KIeTKU JeroyHoii aprepun uenoseka (HPAEC) (Lonza #
C(C-2530), kyIbTUBHPOBAHHBIE B Cpele AJIsI POCTa SHAOTEIHANBHBIX KJeToK-2 (cpena EGM2,
Lonza # CC-3162), BeiceBatoT B Oenblii 96-nyHouHbIH mianmer (Corning® # 3610) mpu 12,5

TBIC. KJIETOK Ha JIyHKY 1 nomemaroT npu 37°C B 5% CO,. YUepes 18-24 4 nocne nocesa KIETKU
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o0pabaThIBalOT COeqUHEHHEM H3 mpuMepa 17 myreM cMeHbl cpeabl. Uepe3 24 dwaca mocie
00paboTKU COoenMHEHHEM KIIeTKH 0OpadaThIBAIOT C HCIONIB30BAHHEM CBEKEIPUTOTOBICHHOTO
ucxoxHoro remuHa (Sigma-Aldrich # 51280 B 0,IN NaOH) otanenbHO Wi ¢ COEAMHEHHEM W3
npumepa 17. Uepe3 30 MHHYT TIeéMHHOBOIO CTpecCa KJIETKM BHU3YaJbHO IPOBEPSIOT Ha
TOKCHUYHOCTB, NPU 3TOM TOKCHYHOCTb He OoTMedaroT. Cpeay OTCachlBalOT U MPOBOAST AHAJN3
GSH-Glo™ Ha rayratuon (Promega # V6911) B COOTBETCTBHU C IPOTOKOJIOM MPOU3BOIUTEIIS.
Bo Bpemsi cuuThIBaHHs HCIONB3YIOT MeMOpany rmuiaHmera ¢ OenbiM aHoMm (PerkinElmer #
6005199). Ananu3 mpoBOAAT ¢ mpuMeHeHneM Softmax Pro.

PesynbraTel mokazansl Ha Gurype 4. XoTsi TeMUH UHIYLHUPYET OKUCIUTEIbHBIN CTPECC B
NEPBUYHBIX HHAOTEIHAIBHBIX KJIETKAX JIETOUHOW apTepHH YeJOBeKa, TEM CaMbIM CHIKAs
ypoBau GSH, npensaputenbHas uHkyOanust ¢ uHaykropom HMOX/maruburopom Bach 1
(nanpumep, coemuHEHNEM U3 TIpuMepa 17) 3aIMUIIAET STH KJIETKH OT OKUCIUTENbHOTO CTpecca,
OTOCPETOBAHHOTO TEMHHOM.

IIpumep 150. Ixcnpeccusi reHa B ePBUYHbBIX JHAOTEIHAIBHBIX KJIETKAX YeJ10BeKa

BocnanutenpHble COCTOSHHUSI B HHAOTEIHANBHBIX KJIETKAX YBEJIHYUBAIOT SKCIPECCHIO
monekyn anre3uu, Takux kak VCAM-1, ICAM-1 u E-cenekTuH, NOCpeACTBOM Iepenavu
curHanoB NF-kB. Dupnorenmanphbple kiaetku HMOX1 -/- neMOHCTPUPYIOT TOBBIIIEHHYIO
skcipeccnio VCAM-1 B otBer Ha ctumyssinuio TNF mo cpaBHEHUIO C 3HIOTEIHAIBHBIMU
knerkamu HMOX +/+. Cum. Seldon et al., J Immunol December 1, 2007, 179 (11) 7840-7851.

IlepBuuHBIe 3HIOTENHANBHbBIE KiIeTKU JerouHoil aprepun uenoseka (HPAEC) (Lonza #
CC-2530) BriceBaroT B 12-nyHounsle mianmersl (TrueLine # TR5001) mo 200 Teic. K€TOK Ha
ayHky u nomemaroT npu 37°C B 5% CO,. Uepes 18-24 1 mocne moceBa kieTku 00pabaThIBAIOT
coenuHeHneM u3 mpumepa 17 myrem cmeHbl cpenbl. Uepes 24 wyaca mocie oOpaboTku
coenuHeHneM kieTku obpabarbiBaroT Tobko 10 Hr/mi TNFo (Invitrogen # PHC3015 B H,0)
WM coequHeHneM u3 npumepa 17. Uepes 4 yaca 0OpabOTKH KJIETKH BH3YaJIbHO IPOBEPSIOT HA
TOKCHUYHOCTb, MPH 3TOM TOKCHYHOCTb He oTMedeHa. Cpeay OTCAachIBAIOT, KJIETKH OIWH pa3
npombiBatoT 1x @BP (Corning # 21-040-CV), orcachiBaroT A0cyxa, 000pavYMUBAIOT B MAPATUICHKY
u nomemator npu -80°C no Beimenenuss PHK. PHK Boimensitor ¢ npumeHeHHEM HaOOpOB
NucleoSpin® (MACHEREY-NAGEL # 740955.250, USA) B COOTBETCTBHH C MPOTOKOJIOM
Habopa. PHK ucnone3yrot mist co3nanus k/IHK ¢ npumenennem Hadopa High-Capacity cDNA
Reverse Transcription Kit (ThermoFisher # 4368814, USA) B 20 mxkn peakuusix. I[locne
3aBepienus: ooparHoi Tpanckpunimu kJIHK passoxst Bomoii 1:10. 20 vr k/IHK cmemmBaroT ¢
Bonoit, 1IQ™ SYBR® Green Supermix (BioRad # 170-8886) u 300 uHM mnpaiimepom (IDT #
NM _001078) nnst obmedi 10 MKJI peakumu U 3arpykarot B 384-1yHOUHbIe OeJble TUIAHIIEThI IS
k[I[IP u 3arem anamusupytor ¢ npumenennem BioRad CFX384. HcxonHbie naHHBIE
SKCIIOPTHPYIOT U3 mporpamMmuoro odecneuenus (Biorad CFX Manager, USA) u uMnopTupyoT B
snekTpoHHyto Tabmuny (Microsoft Excel, USA). ns pacuera xparnoctu m3meHeHus:, ACt ms
Kakaoro odpasna paccuntbiBaloT kak Ct (mpeacrapisiromero narepec resa) - Ct (cpenHero st
5TanoHHbIX TeHoB). AACt 3arem BeHCIAIOT Kak ACt (3KCIIepUMEHTaNbHOTO 00pasia) - CpeaHsist

ACt (koHTpOBHOM rpyIbl). KpaTHOCTh H3MEHEHHS pACCUUTBHIBAIOT KaK 2AACT,



202

PesynbraTe! mokasaHsl Ha ¢urype 5. B yacTHOCTH, NMepBUYHBIE SHIOTEINATBHbIE KIETKU
4YeJI0BeKa aKTUBUPOBaHbl ¢ nomowpro ctumyssiunu TNF-o. Hampumep, TNF-o manyuupyer
SKCIIPECCUIO MOJIEKYJIBI anre3un cocyaucTbix kieTok (VCAM) B mepBUYHBIX 3HIOTEIHAIBbHBIX
KJIETKax JIETOYHON apTepuu uenoBeka. Takke, mpenBapuTenbHas 00paOOTKa HHAYKTOPOM
HMOX/unruduropom Bach 1 (nanpumep, coenunennem n3 npumepa 17) camxaer sty TNF-o-
OMOCPEOBAHHY AaKTHBALMIO SHAOTENUAJTbHBIX KJIETOK, O 4€M CBHUAETEIbCTBYET CHUXECHUE
sKcrpeccuu Mosiekyibl aaresaun VCAM-1.

Ipumep 151. Uccnenosanne PK

Camuam wmbimern CS7BL/6 B Bospacte 9-10 Hexmenb mepopasibHO BBOIAT S50 wMr/kr
TECTHPYEMOTO COSUHEHHUsI, COCTaBJIEHHOTO ¢ 5% Macc./00. tween 80 u 0,5% METHIILENTIONO3BL.
Uepes 0,5 u 4 4 mocyie nO3UPOBaHUS COOMPAIOT LIENBbHYIO KPOBb, KMBOTHBIX YMEPILIBISIOT U
coOuparoT TKaHH ToJIOBHOro Mo3ra. OOpas3ipl KpOBH HEMEIJIEHHO MOMELIAIT Ha Jied U
nertpudyrupyrotr B Teuenne 60 muH npu 4°C B Teyenue 3 muH npu 14000 ob/muH nns
NOJIy4eHHUsl Tuta3Mbl. [1ma3My MepeHOCAT MUNETKOW B MPENBAPHUTENIBHO MEYEHbIE MPOOUPKH
Onnennopda u xpanst npu -80°C 1o aHanmza.

OO0pa3ip!l TKaHH TOJOBHOTO MO3ra COOMPAOT M NMPOMBIBAIOT CBEXHUM JeastHbIM 0,9%
pactBopom NaCl, ObicTpo CymaT u 3aTeM 3aMOPaXKMBAIOT HAa CYXOM JIbIY/SKHIKOM a30Te H
xpasasar npu -70 £ 10°C po ananmuza. ['OMOreHU3aIu0 NMPOBOIAT ¢ MpUMeHeHHeM (ochaTHO-
coneBoro Oydepa m ucmonp3yroT ans aHanusa. buoaHanu3 mposoasT ¢ nmpumeHeHuneMm JKX-
MC/MC (API 4000).

PesynbraTe! ucnbiranuii npeacrasiensl B Tabnune 4 Hiwke. Coenunenue us [Ipumepa 56
MOKA3aJ10 XOpollee IPOHUKHOBEHUE B MO3T.

Tabnuua 4

ITpumep 17 ITpumep 56

Q HO

@

I
Me

N
H

Martpuua O-ﬁ‘u—é;r: :@1 o~

H

Mo Q
IN 7
—(N —é‘N ﬁ)l\uzvom:
md

CpaBuurenp 1**

0,54 44 0,54 44 lu 44
[ Imazma
4235+ 771 [72 £ 38 42390 £ 428 [281 £ 318 2073 £ 137[288 + 124
(ar/mun)
Mosr (ar/r) |[188 + 83 H/JT* 4227 £ 600 [122 + 153 H/ T H//T

* He TOCTYITHO

** Coenunenne u3 Ilpumepa 17 u coennaenue u3 [Ipumepa 56 u3MepsroT B OTHOM U TOM
e uccaenoanuu. CpaBHUTENb 1 U3MEPSIOT B NPEAbIAYLIEM UCCIEA0BAHUN.

IIpumep 152. Uccnenosanue DI

Camuam wmpimeln C57BL/6 B Bospacre 9-10 Henmenb mepopaipHO BBOAAT S50 Mr/kr

HOCHUTEJISI WJIM COeUHEHHUs, COCTaBJIeHHOTo ¢ 5% macc./00. tween 80 u 0,5% MeTHIIIIEIITIONO3bI.
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B yxazanHble MOMEHTHI BpeMeHH (3 u 6 yacoB uiu 4 u 8 4acoB MOCiE BBENEHUS NIO3BI, KaK
MOKAa3aHO B pE3yJIbTaTax HIKE) COOMPAIOT LENbHYIO KPOBb, JKUBOTHBIX YMEPLIBISIIOT H
cobuparoT neueHb. OOpasibl KPOBU NMEPEHOCIT BO (i1akoHbl, coneprxkamue 4 Mxi 10% macc./00.
OATK, uentpudyrupyror npu 6000 o6/munH B TeueHue 8 mpu temmneparype Hwke 10°C mnsa
noiydeHus: miasmMbl. OOpasubl 3aMOPAXKMBAIOT M TO3XKe 00pabaThIBAIOT Uil ONpeneseHHs
yposreii 6enka HMOX1, kak yka3aHO HIKe:

Yposuu 6enxka HMOX 1: neyeHb MbIIIH

Ipurorosnenue Oydepa Juisi TOMOreHU3 AU/ JIN3UCA

Bydep ans roMOreHn3anuu roToBsIT B COOTBETCTBUH C TaOHLel A.

Ta6auua A. [Ipurorosnenue Oydepa A TOMOreHU3aLUU

Hcxoanpiii | Koneunnin | O0bem
Hepes (Ameresco #J848-100 mu) IM 25 MM 2,5 Mn
NaCl (BostonBioProducts #A28Q12R) 5M 300 MM 6 M
MgCl, (Sigma #7786-30-3) IM 1,5 MM 150 mkn
SATK (Ameresco #E177-500 mu) 0.5M 20 MM 4 MK
Triton X-100 (Sigma #T8787-250 mu) 100% 0,10% 100 Mk
MiliQ H20 91,246 mkn
Koneunblii 00bem 100 ma

Henocpencteenno nepen ucnonszoBanneM aodasnsatoT DTT (ThermoScientific # R0O861)
1o koHeyHoW koHueHTpaumu 5 MM u 100X Halt Protease & Phosphatase Inhibitor Cocktail
(ThermoScientific # 78440) no koHeuHON KOHLIeHTparun 1X.

[NonyueHue oOpa3LOB MEUSHU MBIIIN

OOpasupl MedeHn H3MEeNbYaloT B CTYIKE C MECTHMKOM B YCJIOBHSAX 3aMOPa’KUBAHUS.
U3MenbueHHYI0 TKaHb MEPEHOCST B MPEIBAPUTENIbHO OXJakaeHHble nmpoOupku Bead Ruptor
OMNI (OMNI International, Cat#19-628). 1 mx O6ydepa nist romorennsauuu (+ DTT u HALT)
n00aBJISIOT K M3MEJIbUYEHHON TKAaHU, U MpOOHMPKU momemaroT Ha jen. OOpasiel 3arpyKarwT H
nponyckaroT uepe3 Bead Ruptor co ckopocTeio 5,64 m/c B TeueHune nByx 20 cek nukios ¢ 10 cex
NepepbIBOM MEXIy LUKJIaMH, U 00pas3lbl HEMEIJIEHHO BO3BpALIAOT HA Jien. Bech marepualn
NEPEHOCAT B HOBYIO OXJIXKIEHHYIO 2 Mul pobupky dnmennopga. OOpasipl HeHTpUPYrupyoT B
tedeHue 5 munyT rpu 2000 06/muH npu 4°C. CynepHaTaHT MEPEHOCAT B CBEKYIO OXJIAKICHHYIO
1,7 mn npobupky Onmenpopda. O6pasusl HeHTPUPYrUPYIOT B TeueHHe S mMuHYT mpu 2000
00/muH npu 4°C. CynepHaTaHT, COCTOSIIIUI U3 LIUTO30JII 1 MHUKPOCOM, MEPEHOCST B CBEXKYIO
OXJIKIEeHHYI mpobupky OImmenHmoppa obdwvemom 1,7 mu. OOpasuer xpanst mpu -80°C.
KonudecTBeHHbI aHamu3 oOpa3loOB MHUKPOCOM IMPOU3BOISAT C MOMOLIBKD aHanmm3a Pierce 660
(ThermoFisher Cat # 22660) c¢ mpenBapuTenpHO pasBeneHHbIMH craHaaptamu  AbC
(ThermoFisher Cat # 23208) B nuanazone 125-2000 mxr/mi. Kaxnprii o6pasen pa30asisitoT 10
10 ar/mxi gast BBoga ELISA 0,5 Mkr B 50 MKJI.

IIpuroToByieHNE PEareHTOB JUISl aHAIH3a

Bce pearents! ans aHanusa Obutn npeacrasieHbl B Habope Heme Oxygenase 1 (HOI)
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Mouse SimpleStep ELISA (Abcam #ab204524). Ilepex wuCIoOnb30BaHMEM BCE pEAreHTHI
YPABHOBELINBAIOT O KOMHATHOH Temrepatyphl. IIpomeBounsiii Oydep 1X Wash Buffer PT
nonydatroT passeneHueMm 1X Wash Buffer PT 1:10 neunonusuposannoii Bomou. Koxreinp
aHTuren rotosaT nyreM passenerus 10X Capture Antibody u 10X Detector Antibody no 1X B
Antibody Diluent 5BI. Crangmapr Oenka reMOKCHreHa3bl | MBIIIH BOCCTAHABJIUBAIOT C
npumeHenuem 500 Mk Oydepa ans romorennzaunu (Tadbnuna A), CMELIMBAIOT U BbIIEPIKUBAIOT
IpU KOMHATHOM Temneparype B TedeHue 10 MuHyT 1o pasBeneHus. CTaHAAPTHYIO KPHUBYIO M3
BOCBMHU TOYEK CTPOSIT MyTEM Pa3BeEHUsI UICXOAHOTO CTaHAapTa 1: 2 misi CTanaapTHON KpUBOU B
nuarnasone ot 10000 mo 156,3 mr/mi.
Heme Oxygenase 1 (HO1) Mouse SimpleStep ELISA

50 Mk Bcex OOpa3lOB M CTAHAAPTOB HOOABJSIOT B COOTBETCTBYIOLIHE JIYHKU B JBYX

sk3emiuisipax. SO Mk kokreina 1X Antibody Cocktail noGasnsiror B kaxayro nyHKy. Inanmer
IePMETUYHO 3aKPBIBAIOT M HMHKYOHMPYIOT INpPH KOMHATHOW TeMIlepaType Ha IneHKepe s
ianmeTos npu 400 o6/mMuH. Yepe3 onuH Yac MHKYOALMU KOKTEWIb aHTHTEN OTCACBIBAIOT U
JYHKHU TPUKIBI MPOMBIBAIOT 350 MK mpoMbiBouHBIM Oydepom 1X Wash Buffer PT, nonHOCTBIO
oTcachlBasi MexAy Kaxaon craaueil. Ilocie TOro, kak MOCIENHIO MPOMBIBKY OTCACBHIBAKOT
7ocyxa, B KaKAyK JyHKY noOasistror 100 min cyOctpata TMB M muiaHmer MHKYOHPYIOT B
TEMHOTE NPU KOMHATHOW TeMIiepaType B TedeHre 10 MUHYT Ha LIefkepe Uil IUIAHIIETOB MpU
400 o6/mun. ITocne 10 munyTHON MHKyOarmu, 100 MK cTom-peareHTa HOOABISIOT B KAXKAYIO
ayHky. IlmaHmer BCTpsxuBarOT €O ckopocTbio 400 o0/MuH B TedeHwe | MHUHYTBHI IS
nepememuBanus. Softmax Pro 7.0.3 ucnons3ytot nist cunrsiBanus OD npu 450 HM, a Takxke s
aHaJIn3a.

YpoBHHU 0ejika reMoKcHreHasbl 1 B niasme mMbimei

IIpurorossieHNe peareHTOB AJIs aHAINU3a

Bce pearents! st ananusa npenocrasiensl B Habope Heme Oxygenase 1 (HO1) Mouse
SimpleStep ELISA (Abcam #ab204524). ITpombiBounsiii Oydpep 1X Wash Buffer PT nonyuarot
passenennem 1X Wash Buffer PT 1:10 nenonusuposanHoil Bogoii. Kokreinp anTUTENM rOTOBAT
pasBenennem 10X Capture Antibody u 10X Detector Antibody no 1X B Antibody Diluent 5BI.
Crannmapt Oenmka TeMOKCHreHa3bl | MBIIIM BOCCTAHABIMBAIOT ¢ TNpuMeHeHHeM 500 MK
pasbaButens s obpasma Sample Diluent NS, mnepeMemmnBaroT M BBIACPKHBAOT TPU
KOMHATHOW TemmepaTrype B TeueHue 10 muHyT A0 passenenus. CTaHOAPTHYIO KPUBYIO W3
BOCBMH TOYEK CTPOSIT MYTEM Pa3BEIEHUsI UCXOIHOrO cTannapra 1:2 najs cTaHgapTHOU KPUBOU B
nuarnaszone ot 5000 no 78,1 nr/m.

ITpurorosyienue o0pasna mjaa3mMbl

ITepen ELISA, 3aMOpOKEHHYIO IJIa3My pPa3MOPaKUBAIOT Ha Jibay. OOpasubl IMmia3mbl
pazbassiroT 1:10 B pasbasurene mnst odpasua Sample Diluent NS 10 kOHEYHON KOHIICHTPALMH B
mazme 10%.

Heme Oxygenase 1 (HO1) Mouse SimpleStep ELISA

50 Mk BceX OOpas3lOB M CTAaHAAPTOB JOOABJSIIOT B COOTBETCTBYIOLIHE JIYHKHU B JBYX

sx3emruipax. S0 Mk kokreina 1X Antibody Cocktail nobasmstror B xakayro nyHky. Ilnanmer
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IePMETUYHO 3aKPBIBAIOT M HMHKYOHMPYIOT IpH KOMHATHOW TeMmeparype Ha Lielkepe s
riaHmeTos npu 400 o6/mMuH. Yepe3 onnH yac MHKYOAaLMU KOKTEWIb AHTHTEN OTCACBIBAIOT U
JYHKHU TPUAKIbI TpoMeIBatoT 350 Mk mpoMbiBouHbIM Oydepom 1X Wash Buffer PT, nonnocTsio
OTCachiBasi MEXAy Kaxaou craguein. Ilocie TOro, kax IMOCJIEIHIO MPOMBIBKY OTCAaChIBAIOT
A0CyXa, B KaXAywo JyHKy nobOasmsror 100 mkn cyOcrpara TMB u mnanmer MHKyOHpYIOT B
TEMHOTE NP KOMHATHOHN TemrepaType B TedeHue 10 MUHYT Ha Lieiikepe s IUIAHLIETOB MPU
400 o6/muH. TTocne 10 munyTHOU MHKyOauu, 100 MK CTON-peareHTa HOOABISIOT B KAXKAYEO
ayHky. [IlnaHimer BCTpsSXUBAKOT €O ckopocTbio 400 0o0/MMH B TedyeHwe | MUHYTBHI JJIsI
nepemernuBanus. Softmax Pro 7.0.3 ucnons3ytot mist cuursiBanus OD npu 450 HM, a Takxke is
aHaIn3a.

Tunosble coeaHEHNs] HACTOSIIETO OMUCAHUS TECTUPYIOT, U PE3yJIbTaThl TECTUPOBAHUS
npencrasieHbl B Tabmuue 5. YpoBHM Oenka B mula3Me M TEUEHH, OLEHEHHbIE C IOMOIIBIO
anamm3za ELISA HMOX1 wmbimu (Ha®op) M CpaBHMBAIOT C COTJIACOBAHHBIMHU IO BPEMEHH
KOHTPOJIbHBIMH MBILIAMH C HOCHTEJIEM MJISl TOJYyYeHHUs] KpaTHOCTH WHAyKumu. KapOoHoBbIE
KHCJIOTBl TOKa3bIBAIOT yMepeHHoe yBenndeHune Oenmka HMOX1, XOTs KOHLEHTpauuu ObLIH

3HauuTeIbHO BhIle ECso (30-100x).

Tabmuua 5
Konuentpa
HMOX1 beaox uus B bejsiok B
ECspu miiasmel (3 ne4eHH, nedenu (3 4,
(MmxM) 4, 6 9) MKM 34,6 | 6 4)
a)
CpaBHuTenb 1,1x 12,2 1,6x
1
0.9
50 mMr/kr 1,3x 1,3 3,2x
Ananusz 667
Ilp. 13 Kap6oHos 1,1x 63 1,8x
50 Mr/xr ast 1,9
AHanus 667 KHCJIOTa 0.8x >4 L.2x
Ip. 44 Kap6onos 1,0 217 1,6x
50 Mr/xr ast 2,0
AHanus 667 KHCJIOTa LIx 162 2,1x
Ip. 17 1,7x* 11 3,3x*
50 mr/kr 14
Anamms 702* LIx* 4.9 3, 1x*
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*MOMEHTbI BpEMEHHU COCTABIAOT 4 U 8 yacoB BMeCTO 3 U 6 4acoB.
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®OPMYVYJIA H30BPETEHUA

1. CoennHenue, mpeaCcTaBIeHHOE CTPYKTYpHOH popmyioit (I):

R (Ro)n
N N
e ad
N*I}I/Lx

H (D;

Wi ero (apMaLeBTHUECKU TIpUeMiieMast CoJib, Te:

Kombio A siBisiercst S5-7-4jieHHBIM MOHOIIMKJIMYECKHUM LHUKJIOAJTKUIIOM, S-7-4JIeHHbIM
MOHOLMKJIUYECKUM FeTePOLIMKIIHIIOM, S-0-4JIeHHBIM T'eTEPOAPHIIOM HITH (PEHUIIOM,

X siBsiercst -S-, -O- unu —NRb—;

ecnmu X SBISIETCS -S- U KOJbLO A siBisieTcst peHmsioM, To R siBisiercst 3-7-4jieHHBIM
MOHOLIMKJIMYECKUM TeTePOLMKJIMIIOM, HEOOs3aTeIbHO 3aMEIeHHbIM OIHON HMJIM HECKOJbKHUMHU
rpynaMu, BBIOPAHHBIME U3 TPYMIIbL, cocTosimen u3 rajorena, -CN, -OH, -(C;-Cy)ankuna, -(Cy-
Cyranorenankuna, -(Ci-Cgq)runpokcuankmia, -(Ci-Cylankokcu, -(C;-C4)raJloreHajiKoKCu © -
NRR?;

eciii X SBISIETCS -S- W KOJBLO A  SBISETCS 5-7-4jJ€HHBIM MOHOLMKJIMYECKHM
[UKJIOAJIKAJIOM, 5-7-4JIeHHBIM MOHOIMKJIMYECKUM TETEPOLUKINIOM WU  S-6-4JIeHHBIM
rerepoapwiom; uiu eciu X sieisiercs -O- unm —NRb—; t0 R sBisiercst -H, -(C1-Cy)ankumiom wiu -
(CH,);3-7-4JIeHHBIM MOHOIMKJIMYECKHM reTeporukiamioM, rue -(Ci-Cy)ankun umn 3-7-41eHHbI]
MOHOIMKJIMYECKUH T'€TEePOLMKINI, MPenCcTaBleHHbIl R, HeoOs3aTenbHO 3aMelneH OfHON Hin
HECKOJIbKUMH TPYMIaMHy, BBIOPaHHBIMU W3 TPYIIbI, cocTosmel u3 ranoreHa, -CN, -OH, -(C;-
Cyankuma, -(C;-Cy)ramorenankmna, -(Ci-Cy)runpokcuankuna, -(Ci-Cg)amkoken, -(Ci-
Cy)ranorenankokcy, -SO,R? u -NRR?;

kakneii R; He3aBucumo sBisiercsi -H, ramorenom, -(CH,) COOH, -(CH,)CO(C;-
Cyankuiom,  -(CHy)xCOO(C;-Cy)ankusiom, —(CHz)pC(=O)NRaR3, -CH(CF;)NRR3, -
C(=NOH)CF; wm -CH(CF;)ORj3, rtme (C;-Cylankun B rpymme, mpeacTaBieHHOH Rj,
HeoOs3aTeIbHO 3aMEIleH OIHOW WIJIH HECKOJbKUMH TPYINaMH, BbIOPAHHBIMH W3 TPYIIIIbI,
cocrosimieir w3 ramoreHa, -CN, -OH, -(C;-Cy)rumpokcuankuna -(C;-Cylankokcu, -(Ci-
C,)ranorenankokcu u -NR*R?;

kaxkabii R, HesaBucumo siBisiercss -H, ramorenom, CN, -(Ci-Cg)amkunom, -OH, -(C;-
Cyankokcu, -COOH, -C(=0)(Ci-Cyankunom, -C(=0)O(Ci-Cylankunom, -C(=O)NR*(C;-
Cyankunom, -NR'R?, 3-6-ujleHHbIM MOHOLMKJIMYECKUM HMKJIOAJKUIOM, -O(CH,);3-7-uneHHbIM
MOHOLIMKJIMYECKUM TeTePOLMKIIHIIOM, 3-7-4JI€HHBIM MOHOIUKJIHYECKHM TeTePOLMKIHIIOM HJIH
5-6-unennbiM rerepoapwioM, rae -(Ci-Cyankmn, -(Ci-C4)amKoOKCH, TeTepOLMKIMI WU
reTepoapul, mpeacTaBiieHHble R, win B rpyrme, npeacTaBieHHON R,, HeoOs3aTeIbHO 3aMeIeHbI
OITHOM WJIH HECKOJIbKMMH TPYIIAMH, BBIOPAHHBIME U3 TPYIIIBI, COCTOsIeH u3 rajorena, -CN, -
OH, -(C;-Cy)ankuna, -(Ci-Cy)anmkoken, -(Ci-Cq)ranorenankmna, -(Ci-Cq)runpokcuankuna, -(Ci-
Cy)ranorenankokcu u -NR*R?;

kaxapii R3 nesaBucumo sBnsercs H, (Ci-Cg)ankunom, (Ci-Cy)anxoken, -(CHa)pi3-7-

YJIEHHBIM MOHOLMKJIMYECKMM reTepotMkanioM, -(CHz),iNH3-7-uneHHBIM MOHOLMKINYECKUM
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PeTEPOLMKIIIOM,  5-6-uieHHbIM — retepoapuiioM, -O(CH2)ppNRC(=0)(Ci-Cy)ankunom, -
(CH»)O(CH,),nO(C=0)(C-Cy)ankmiom mmu (CH,)pnNRC(=0)(Ci-Cy)ankunom, rae auxui,
AJIKOKCH, TeTepOapuI WIH FeTePOLHKINI, MPEACTaBIeHHbIe R3 win B rpymme, npeacTaBieHHOMI
R3

cocrosieit u3 ranorena, -CN, -OH, -(C;-Cy)ankuna, -(C;-Cy)ranorenankuna, -(C;-Cy)ankoxcw, -

, HeoOs3aTeIbHO 3aMelIeHbl OJHOW MJIM HECKOJIbKUMH TPYIaMu, BHIOPAHHBIMU U3 TPYIIIbI,
(Ci-Cy)runpokcuankuna, -(C;-Cy)ramorenankokcu, -(Ci-Cg)xapbokcuankokcu, -S(0)(C-
Cy)ankuna, -(C;-Cy)runpokcuankokcu u -NR*R?;

kaxabii R* Hezapucumo siensiercst -H unu -(C1-Cy)ankumnom;

kaxabii R° Hesapucumo siBisercs -H wu -(C1-Cyankunom; rme -(Ci-Cy)amku,
MIpeCTaBIeHHbIH R®, HeOOs3aTeNbHO 3aMelleH ONHOW WM HECKOJNbKHMH rpyIamu,
BbIOpaHHbiMU W3 ranoreHa, -CN, -OH, -(Cs;-Ce)umknoankuna, ¢eHwna, 3-7-4JI€HHOTO
MOHOLIMKJTNYECKOTO TeTePOLIMKIIUIIA U S-6-4JIEHHOTO reTepoapuia;
1 paBHO O unu 1;
k paBuo O, 1, 2, 3 unnu 4;
m pasHO 0, 1, 2, 3 wnn 4;
n pasuo 0, 1, 2, 3 unu 4,
ppasuo 0, 1, 2, 3 unu 4,
pipaBuo 0, 1,2, 3 umu 4; u
P2 paBHO 2, 3 umm 4.

2. CoenuHenue 110 1. 1, e COeAUHEHHNE MPEACTaBIEHO CTPYKTYpHOH opmystoii (11):
R14QN'R N,_Q(R2)1 wnn 2
- /
H ();

WM ero (papMaLeBTHUECKU TpUeMIieMast CoJib.
3. CoenunHenue 1o 1. 1, e CoequHEeHNe MPencTaBIeHO CTPYKTypHOU hopmyioi (IT7):
R, R unm 1

A I F e

-~ 1unm 2

N I,\| X
H ar;

WK ero (papMaleBTHYECKU TpUeMJIeMasi COJb.

4. CoenuHenne no 1. | win 2, rae COeAMHEHUE MPEICTABIEHO CTPYKTYPHOU (opMyIoi
(II-A):

R14QNIR . ’Q/Rz
\ 7/
A
A
H

WIH ero (papMaLeBTHUECKU IpUeMiieMast CoJlb.

(I-A);

5. Coenunenue no 1. 1 wim 2, rae coenuHeHNe MPeACTaBIeHO CTPYKTYPHOH GopMyoit
(II-B):
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R =\_-R
R1 ‘ — N2
N N
N |l\| 0
H (II-B);

HJIN €TI0 Q)apMaI_[eBTI/ILIeCKI/I npuemiieMast COJib.

6. CoenuHenue 1o n. | win 2, rae COeNnHEeHne MPEeACTaBIeHO CTPYKTYpHOH (popMytoit

(II-C):
,R AR
R1 N N \ / 2
A M
NT NN
H R (11-C);

WK ero (papMaLeBTHUECKU pHUemMieMast CoJb.
7. Coenunenue o m. 1 wiu 3, rae COeNMHEHNe MPEACTABICHO CTPYKTYPHOH (GopMyIIoit
IT-A):

R v 1
R .
1 N N \ >
A A Re
N l?] S
H

WK ero (papMaLeBTHUECKU IpUeMIIeMast COJlb.

ar-A);

8. Coengunenne mo m. 6 win ero (apMareBTHUECKH MPUEMIIeMasi COJIb, OTINYAIOIIEeCs
TeM, YTO R® sgsnsercs -H wm -(C1-Cy)ankunom, rne -(Ci-Cy)amkun, mpencTaBiIeHHBIH Rb,
HeoOs3aTeIbHO 3aMelleH OAHOW WJIM HECKOJIbKUMH IPYIIaMu, BbIOpaHHBIMU U3 rajoreHa, -CN
u -OH.

9. Coenunenue no yrodomy u3 mn. 1-3 umm 5-8 i ero gapmaneBTH4eCKy mpuemiiemMas
coJib, oTiuuaromeecs: TeM, 4to R sBisiercst -(Ci-Cy)ankmnom, HeoOs3aTeIbHO 3aMELICHHbIM -
(C1-Cy)anmkokcw; WA -(CH,);3-6-ueHHbIM MOHOITUKJINYECKHM reTePOIUKITUIIOM,
HEeoO0s3aTeIbHO 3aMELIEHHBIM OJTHOM MJIM HECKOJbKMMH TPYINAaMU, BHIOPAHHBIMH W3 TPYIIIIBI,
cocrosimmeir w3 ramoreHa, -CN, -OH, -(C;-Cyankuna, -(C;-Cs)ramorenankmna, -(Ci-
Cy)ruppoxcuankuna, -(Ci-Cq)ankokcu, -(Ci-Cy)ranorenankokcu u -NR'R?.

10. Coenunenue no mrobomy u3 1. 1-8 wiu ero gapmaneBTUYECKH pueMiiemMasi COJlb,
OTJIMYAIOIIEeCsT TeM, YTO R sBISeTCS a3eTUOUHWIOM, a3emaHmwioM, MOP(OIUHIIOM,
MUPPOUAUHIIIOM, MHIIEPUANHUIIOM, MUMEPA3UHIIOM, OKCETAHWUJIOM, TeTparuapodypaHuiom
WIA TETPAruAPONMUPAHUIOM, KaKIObIM W3 KOTOPBIX HEOOS3aTeNbHO 3aMelleH OJHOW WM
HECKOJIbBKUMH TPYMIIaM{, BBIOPAaHHBIMH W3 TPYIIBL, cocTosmed u3 raioreHa, -OH, -(Ci-
Cy)ankuna u -NHa.

11. Coequnenue no modomy u3 mm. 1-10 uiu ero ¢papmManeBTUYECKU MPUEMIIEMasi COJIb,
ormuyaromeecss teMm, 49ro Ry sBmsercs  -(CH)COOH, -(CH;)xCO(C;-Cy)ankummiom,
HEOOs3aTEIbHO 3aMEIIEHHBIM TaJOr€HOM, -(CHz)pC(ZO)NRaR3, -C(=NOH)CF; wummu -
CH(CF3;)NR"R;.

12. Coenunenue no modomy u3 mm. 1-11 unu ero dapmaneBTUYECKH pUeMiIeMasi COJlb,
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otnu4yaromeecs: TeM, 4ro Ry siBiasiercs H; ramoreHom; CN; -(Ci-Cy)amkunom, HEOOs3aTENBHO
3amemeHHbIM  rajoreHoM; -(C;-Cy)ankokcu, HeoOs13aTeNbHO 3aMEIIEHHBIM TaJIOTeHOM,
runpokcy, merokcu wim 31okcH; -C(=0)(C;-Cy)ankuioM, 3-4-4IeHHbBIM MOHOLUKINYECKHM
nukioankuiaoM;, -O(CH,);3-7-4ieHHBIM MOHOLMKJIMYECKUM TeTePOLUKIUIOM, 3-7-4JIEHHbIM
MOHOLMKJIMYECKUM TeTePOLUKIUIOM WM S-0-4JIeHHBIM T'€TepOapIIIOM, I/ie TeTEePOLIUKINI UITH
reTepoapu, peAcTaBjIeHHble Ry Win B rpyIme, npeacTaBieHHoi Ry, HeoOs3aTeIbHO 3aMeleHb
rajjoreHoMm, ruapokcu ik -(C;-Cy)ankokcu.

13. Coenunenue no mrodomy u3 nm. 1-3, 5-9, 11 unm 12 wnm ero dapmaueBTudecku
npuemjiemMasi CoJib, oTiM4aromeecss Tem, 4yro R sBnsercs -(Ci-Cj)anmkuiaom, HeoOsi3aTeNbHO
3amemeHHbiM MeTokcu wim -SO,CHj; -(CHy)rerparunpodypanmnom; -(CHj)okceraHumom,
HEOOs3aTeIbHO  3aMEINEHHbIM  TUAPOKCH, MHUPPOJUAWHWIOM, [UIEPUIUHUIOM,  WJIH
TETPArUAPONUPAHUIIOM; i€ MUPPOTUIANHUI WIIA MUNIEPUIUHIIT HeoOs3aTebHO 3amernieH -(C-
Cy)ankunom.

14. Coenunenue no modomy u3 mm. 1-13 wnu ero gapmaneBTUYECKH MPUEMIIEMasi COJIb,
oTinuuaroneecs TeM, uro R; sBasercsa -COOH, -C(=0)CF;, -CH(CF;)(NH,), -C(=NOH)CF; unu
-C(=0O)NHRs.

15. Coenunenue no modomy u3 mm. 1-14 unu ero ¢papmManeBTUYECKH MPUEMIIEMasi COJIb,
otnnyaromeecs teM, uTo Rz asnsercs (Ci-Cyankunom, (Ci-Cylankokcn, (CHy)p3-6-4neHHBIM
MoHOLMKIHYecKuM retepouukaunoM  unu  (CHy)puNHC(=0)(C;-Cy)ankunom, rae ajikui,
AJKOKCH WM TEeTepOLUKJINI, MpeAcTaBleHHble R3; wnm B rpynme, npencrasieHHONW Rs,
HeoOs3aTeIbHO 3aMEIIeHbl OJHON WM HECKOJBbKUMH TPYIIaMH, BBIOPAHHBIMH U3 TPYIIIBI,
cocrosimeir w3  ramoreHa, -OH, -(C;-Cyanxuma, -(C;-Cyranorenankuna, -(Ci-
Cyruppokcuankuna, -(Ci-Cylankokcn, -(Ci-Cg)ranorenankokcu, -S(O)(Ci-Cq)amkuna, -(Ci-
Cy)ruppokcuankokcu u -NR*R”.

16. Coenunenue no modomy u3 mm. 1-15 wnn ero gapmarneBTH4ecKy npuemiieMasi CoJb,
otnuyaromeecss TeM, 4ro R, sBisiercs H; ramoreHom; CN; -(Ci-Cy)amkunom, HeoOsi3aTENbHO
3ameimeHHbIM  rajoreHoM; -(C;-Cy)ankokcu, HeoOs3aTeNbHO 3aMEIIEHHbIM TaJIOTeHOM,
runpokcu, Merokcu  win  9tokcu;  -C(=0)(Ci-Cy)ankumom;  muksionporwioM,  O-
TETPAruAPONUPAHUIIOM; N-TTUPPOTUAMHUIOM, UJTH THA3OJIHIIOM.

17. CoenuHeHue 1o 1. 5, rie COEAMHEHUE MPENCTaBICHO CTPYKTypHOI dopmymoit (11I-
B):

1
H (I1-B);

wH ero papMaleBTHYECKU TPHeMIIeMasi COJb.

18. Coenunenne no mobomy u3 mm. 1-17 unu ero gpapmaneBTUYECKU MpUEMIIeMasi COJIb,
OTJIMYAKOLIEECs TEM, UYTO

R sBasercsa -COOH mnu -C(=0O)NHR3,

R3 sBisiercst -(C-Cy)ankxunom, -ruapokcu(Ci-Cylankmnom, -metokcu(Ci-Cy)ankmiom, -
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amuHO(C1-Cy)ankuiom, -(C1-Cy)ruppokcunankokcu(C-Cq)ankmiom 140051 -
(CH2)p2NHC(=O)(numetunamuno(C;-C4)ankunom).

19. Coenunenne no modomy u3 mm. 1-18 unu ero dapmaneBTUYECKH MpUeMiIeMasi COJb,
rne R, sensercs H, ramorenom, -(C;-Cg)ramorenanmkusioMm, -(Ci-Cy)ramorenankokcu, -(Ci-
C4)ankokcu, HeoOs13aTeNIbHO 3aMEIEHHBIM METOKCH UJTH -N-TTUPPOTHIUHUIIOM.

20. Coenunenue o jgrodomy u3 . 1-19 unm ero gapmareBTHYeCKU MpUeMIieMasi COJb,
oTnuyaroreecst TeMm, uro R, sasmstercs H, F, CF;, OCHF,, OCF;, OCH,CH,OCH;3; unu -N-
MUPPOJTUIUHHIIIOM.

21. Coenunenue o modomy u3 mm. 1-20 wiu ero papManeBTUYECKH MPUEMIIEMAast COJIb,
OTJIUYAIOIIEECS] TEM, YTO

R, sisiercs H, Ry sisiercst -C(=0O)NH(C;-Cy4)ankunom, HeoOsS3aTebHO 3aMEIEHHBIM -
OH, NH,, OKCETaHUIIOM 153051 -(C1-C4)ruipoKCHAIIKOKCH, 503051 -
C(=O)NH(CH>),»NHC(=O)(numetunamuno(C;-Cy)ankunaom); uim

R, sBnsiercs F, R sBnsiercs -C(=0)NH(merokcu(C;-Cy)ankunom); wim

R, SIBJISIETCSI -N-nmupponunuauiom, R, SIBJISIETCSI -C(=O)NH((C;-
Cy)runpoxkcuankokcu(Ci-Cy)amkunom),

R, aBasercsa CF;, OCHF, unu OCF;, R; sBiaserca -COOH; niu

R, sBnsercs OCH,CH,OCHj;, R; sBisiercs -C(=O)NH((C;-C4)runpokcuankokcu(C-
Cyankunom), -C(=O)NH(ruapokcu(C;-Cy)ankunom), -C(=0)NH(merokcu(C-Cy)ankmiom) wim
-C(=O)NH(ruapoxcu(C;-C4)amKokcn).

22. Coenunenue no 1. 17 unu ero gpapManieBTHUECKH IIpUeMIIeMast COJb, OTIHYAIOLIEeCs
TEM, YTO

R sBasiercst -C(=0O)NH(C-Cy)ankunom, HeobszarenpHo 3amemeHHbIM -OH, NH,, -(C;-
C,4)- ankokeu wn -(C;-C4)ruipoKCHANTKOKCH, U

R, sBistercs H niin OCH,CH,OCHs.

23. Coenunenue 1o 1. 22 Wi ero GpapMaleBTHYECKU IPUeMIIeMast COJlb, OTIHYAIOLIEeCs
TEM, YTO

R, sBisiercsa H.

24. Coenunenue 1o 11. 23 win ero gpapMareBTHYeCKH puemMiieMasi Cojib, OTJIHYAOLIeeCs
TEM, YTO

R, sBnsiercst -C(=O)NH(C;-Cy)ankmnom, 3amereHHbIM -(C-C4)rHIPOKCHATKOKCH.

25. CoenuHeHue 1o 1. 24, OTIINYAIOIIEECs TEM, YTO COSTUHEHUEM SIBIISIETCS:

2-(6en3o[d]okcazon-2-unamMuHo)-N-(2-(2-ruspokcHdTOKCH)3TII)- 1 -MeTnin- 1 H-
6en3o[ d]Jumunazon-5-kapbokcaMun win ero papManeBTHIECKH pruemMiIeMasi CoJlb.

26. CoenuneHue 1o 1. 22 win ero GpapMaleBTHUECKH IPUEMIIEMast COJb, OTIHNYAIOLIEeCs
TEM, YTO

R sBrsiercst -C(=O)NH(C-Cy)ankmnom, 3amemeHHbIM -(C-Cy)ankokcu, u

R, sBasiercs OCH,CH,OCH;.

27. CoenuHeHue 10 M. 26, OTIMYAIOIIEECS TeM, YTO COEAUHEHUEM SIBJISIETCSI:

2-((6-(2-meTokcuaTOoKCH )0eH30[ d|okcazo-2-1mi1)aMuHO )-N-(2-MeTOKCUA THII)- | -MeTHII-
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1H-6en30[d Jumunazon-5-kapbokcamua uiu ero papMaleBTHIeCKH MPUeMiIeMasi COJib.
28. Coemmuaenne mo n. 1 wim ero ¢apMmaleBTHUECKH TNpUeMieMasi COJib, T

COCIUHCHHUEM SABJIACTCA

/
N>_
H ~—NH
\o/\/i\l N / o
N
OCFs |
/
N
H 4~—NH
MeQ” N O
o)
CFs  wumu
Q ,Me
N N N
o/ N Y ;OO
o~ H A M
HO N N0

29. @apmaueBTHUECKAs KOMIIO3ULIUS, copaepskamas (apMaleBTHUECKH PUEMIIEMBbIH
HOCHUTEINIb WM pa30aBHUTENb U COENUHEHHE 1O JIoOoMy u3 mm. 1-28 mnm ero ¢apmaneBTHUECKH
PUEMIIEMYIO COJIb.

30. Cnocob yBemuueHust akTuBHOCTH wmiau koiamdectBa HMOX-1 y  denoseka,
BKJIFOUAIOLINH: BBEAECHUE YeNoBeKy 3(p(EeKTHBHOIO KOJINYECTBA COEIUHEHHUS 10 JI0O0OMYy U3 I
1-28 wunmmu  ero (QapmaneBTUYECKH TNpUEMIEMON coiau Win  3(PQPEeKTUBHOE KOJIUYECTBO
(bapMaLeBTHYECKOW KOMITO3ULUH 1O 11.29.

31. Croco0 axTtuBaimu (akropa TpaHckpunimu Nrf2 y dyenoBeka, BKIIOYAOLIHN:
BBEICHUE 4eJIOBEeKY 3(PPEeKTHBHOrO KOJMYECTBA COEAMHEHUs MO Jrobomy u3 mm. 1-28 mimm ero
dapmaneBTHUECKH TpuUemMieMol coiu wik 3()(HEKTUBHOTO KOJHUYecTBa (hapMaleBTHUECKOM
KOMITO3ULIMH 1O 11.29.

32. Cniocob camkenus konmdectBa ROS y uenoBeka, BKIIOUAOLIHNA: BBEICHHE YEJIOBEKY
3¢ (eKTUBHOrO KOJIMYECTBA COENUHEHMs MO Jro0oMmy m3 mm. 1-28 wmmm ero ¢apmaneBTudecku
PUEMJIEMYIO COJIb UJTH 3(h(PEKTUBHOTO KOTHYeCTBa (hapMaleBTHUECKONH KOMITO3UILIUU TI0 11.29.

33. Criocol neueHus 3a00IeBaHUs], HAPYIIEHUS WA COCTOSTHUS, BKITFOYAKOIINI BBEICHHE
4yenoBeKy 3((eKTUBHOrO KONMWYeCTBa COENMHEHUsT 1o Jrobomy wu3 nmn. 1-28 wim ero
dapmaneBTHUECKH TpUeMiIeMON coiau wik 3()(EKTUBHOTO KOJMUYecTBa (hapMaleBTHUECKOM
KoMro3uiuu mo 1m.29, rae 3a0ojeBaHHEM, HAPYLIEHHEM WM COCTOSHHUEM sBisiercs: (1)
¢ubposnoe 3aboneBanue, BrIOYas (GuOposHoe 3adoneBaHMe JIETKHX, XPOHHUYECKOE
oOctpykruBHoe 3aboneBanue nerkux (COPD), mamonarndeckuii ¢pubpo3 JErkux, CapKkoOHI03,
¢ubpo3HOe 3ab0neBaHNe MIEYEHH, B TOM YHCJIE BbI3BAHHOE AJIKOTOJIbHBIM LIUPPO30M, CT€ATO30M,
XOJIECTa30M, TOOOYHBIM JI€HCTBHEM JIEKAPCTBEHHBIX CPEICTB W BUPYCHOH HH(QEKIHeH,

¢ubpo3Hble 3a00neBaHMA KOXH, CKJIEPOAEpMHsl WM Icopuas;, (i1) HelpomereHepaTUBHOE
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3a0oneBaHne, BKIOYas arakcuro Ppunpeiixa, OonesHb Anbireiimepa, Oonesnp IlapkuHCOHA,
OOKOBOI aMHOTPOPHUUECKUH CKJIEPO3, PACCESHHBIH CKJIepO3, [ereHepaTHBHOE 3a00JeBaHUE
yepenHo-Mo3roporo Hepsa wwin cuHapoM Illapko-Mapu-Tyra;, (ii1) cepaedyHO-COCYAUCTOE
3a0oneBaHue, BKIIOYAsi THIIEPTEH3UIO, THIIEPXOJIECTEPUHEMUIO, aTEPOCKIIEPO3, apTEPUOCKIIEPO3,
TpoMOO3, OCTpPBIH  KOPOHapHbIH TpoMOO3, TpomOO3 TriyOOKMX BeH, 3al0ojeBaHue
nepudepuIeckux COCYIOB, 3aCTOHHYIO CEPACYHYI0 HEIOCTATOYHOCTb, OCTPBIH KOPOHAPHBIN
CHHAPOM, HENOCTATOYHOCTb apPTEePHAIbHONW (HUCTYNbI Ul AMAIN3A, HLIEMHIO-pernepdysuio,
NIEPBUYHYIO JIETOUYHYIO THIIEPTEH3UIO, IEPBUYHYIO JIETOYHYIO apTePHATBHYIO TUIIEPTEH3UIO HIIN
BTOPUYHYIO JIETOYHYIO apTEePHATBHYIO THIIEPTeH3HIO; (1v) 3a00JIeBaHue MOYeK, BKIIFOYAs OCTPOe
MOBPEXKIACHNUE TOYEK, MOJHKUCTO3 MOYEK, CHHAPOM AJBIIOpPTa, AHA0ETUYECKyr HedpomaTHio,
TJIOMEPYJIIPHBIA HE(QPHUT, BOJYAHOUHBIA HEQPHUT, CEPIOBHUAHO-KIETOYHYI HeQpOmaTHio u
OCTpBIi TYOYJISIpHBINA HEKPO3; (V) BOCIAIHUTENbHOE 3a00JI€BaHNe, BKIIFOYAsl aCTMY, XPOHHUYECKOE
OOCTpyKTHBHOE 3a0OJieBaHHWE JIETKHX, UAWONaTH4deckwii (uOpPo3  JIETKUX, CHHOPOM
BOCIMAJICHHOTO KHUINEYHUKA, Oone3Hb KpoHa, Nennakuro, S3BEHHBIH KOJUT, XPOHHUYECKOE
BOCTIAJIUTENIbHOE 3a00JIeBaHUE KHIIEYHUKA, CKICPOAEPMHIO, AEPMATUT, CUCTEMHYIO KPACHYIO
BOJTYaHKY, 330(arut, BaCKyJIUT, MAHKPEATUT, TEHANHUT, OCTEOAPTPUT, PEBMATOUAHBIN apTPUT,
AHKWIO3UPYIOIIHA CHOHIWINT WM XPOHMYECKOE BOCIHAJICHHWE TOJIOBHOTO Mo3ra, (Vi)
3a0oneBaHNe TM€YEHH, BKIIOYAS BBI3BAHHYIO JIEKAPCTBEHHBIMU CPEACTBAMHU MEUEHOYHYIO
TOKCHUYHOCTD, HEAJIKOTOJIbHBIH CTE€ATOrenaTuT, MHPEKINOHHBIN renatut B mim nHpEeKInOHHbIH
rematut C; (vii) 3aboneBaHue a3, BKJIIOYAas KOHBIOHKTHBUT, IJIAYKOMY, YBEHUT, paHy IJiasa,
TpaBMy TIJla3a, TPAHCIUIAHTATbl POTOBMLBL, 3HAOTEIUANBHYIO IUCTPOPHUIO  POTOBHIIBL
JeTeHepaIfio JKEeNTOro IISITHA, KAaTapakTy, JIETKYI0 PEeTHHONATHUIO, NUTMEHTHBIH pPETHHMT,
ANMa0eTUUECKYI0 PETHHONATHIO W  PETHHONATHIO HEJOHOLIeHHbIX; (Viil) 3abosjeBaHue
IIUTOBU/IHOW  JKene3bl, BKJIOYas Oone3sHb ['peiiBca, (DOUTUKYJISAPHYIO aA€HOMY WU
nanuuBsIipHble U (QOJUTHKYJISIpHBIE KApLUHOMBI, (1X) BUpYCHast MHQEKIHs, BKIFOUash MH(EKIH,
BbI3BaHHbIE BUPYCOM HMMMyHOAe(dUIIUTa 4ejoBeka, rematutoM B, rematutom C wiu BEUpyCcOM
repreca; (X) ocTeonopos; (Xi) HapyueHHe, CBsI3aHHOE ¢ OepeMEHHOCTBIO; (Xil) SHAOMETPHO3;
(xiil) pmaber, BKIOYas caxapHblii nguaber 1-ro Tuma, caxapHbli auaber 2-ro THIIA,
reCTalMOHHbIN nuader, mpennuabeTHdyecKue COCTOSHUS, TUIEPTIMKEMHIO, MeTa0OIHMYECKHit
CHHIPOM WJIM BTOPUYHOE COCTOSIHHE, BO3HHKILIEE B Pe3yJIbTaTe AHA0ETHYECKOrO COCTOSIHUS,
(xiv) pak; (xv) KOKHOe 3a00JieBaHUE, BKIIIOUAsl IEPMATHUT, CKJIEPOJEPMHIO WM TIcopHas; (Xvi)
MUTOXOHJIpHaJIbHbIE 3a00JIEBaHUs, TaKUe KaK MUTOXOHAPHAIbHBIE MHUOTATHH, HACIEICTBEHHAS
ontudeckas Heriponatus Jlebepa (LHON), MuOKJIOHHYECKAs STIIIIENICHS C PBAHBIMH KPACHBIMU
BosokHamMu (MERFF), muroxonnpuanpHas SHIENTaJOreHMHOMNATHS, JTAKTOALNUA03 H HHCYJIBTHI
(MELAS) wmu cunapom Jlm; (Xvil) reMaTtoliorM4eckoe HapyLIeHHEe, TaKoe KakK aHeMHs
Haiimorna bidkdana, mMuenoaucriasuuecKkuii CUHAPOM, CEPIIOBHIHO-KIETOYHAS aHEMHsS H
Oera-tanecemus, wiu (Xvill) MbIIIEUHbIe 3a00JI€BaHUSA, TaKHE€ KaK MBIIIEYHAst IUCTPOQUs
JfoeHHa, MbIedHass AUCTPOdUsl Tosca KOHEUHOCTel, MmbimeuHas aucrpodusi bekkepa,
MHOTOHUYECKast AUCTPOPUsS U paOTOMHUOIH3.

34. Coenunenue 1o groOomy u3 mm. 1-28 uian ero gapmaeBTUYECKH MpUemMiieMast CoJib
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wii (papmaneBTHYECKas KOMITO3UIMA MO M. 29 1yt jedeHus 3a00JIeBaHUs, HAPYIIEHHUs WA
COCTOSIHUSA 1O 1. 33 y UeJOBeKa, BKJIIOYAIOINEro BBEICHHE CYOBEKTY, HY KIAIOIIEMYCsl B 3TOM.

35. IlpumeHenune coenuHeHHs 1o JoOomy u3 nm. 1-28 unmm ero (apmaneBTHUECKH
npuemjeMol conmu Wik (apMaleBTHYECKON KOMIO3UIHMHM 1O M. 29 i TOJydeHHus
JIEKapCTBEHHOIO CPEACTBa IJIS JIeYeHUs 3a00NIeBaHUs, HAPYIIEHHsT MM COCTOSIHUS MO M. 33 'y
YeJIOBEeKa, BKIIOYAIOIIEr0 BBEACHHE CYOBEKTY, HYKAAIOMIEMYCS B TOM.

36. Ilpumenenune coexmHeHHs NO JroOomy u3 nm. 1-28 winm ero QapmaneBTHYECKH
pUeMJIEMON COKM WK (DapMalleBTHUECKONH KOMITO3ULIMK MO 1. 29 1is JieueHust 3a00seBaHMs,
paccTpoiCTBa WJIM COCTOSIHUS IO M. 33 y 4YeJoBeKa, BKIIIOYAKOIIErO BBEAEHHE CYOBEKTY,

HYXIAIOMEMYCS B OTOM.
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