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HUHI'UBUTOPBI HPK1 U CITIOCOBBI UX TIPUMEHEHUA
POJICTBEHHBIE 3AABKHU

JlanHas 3asiBKa MUCIPALIMBAET NMPUOPUTET HA OCHOBAHUU MPEABAPUTENILHONW MATEHTHOU
3asiBku CIITA Ne 62/184348, monannoit 25 uronst 2015 r. ITonHoe conepskaHue BhIIEYKa3aHHOU

3das1BKH BKJIFOUCHO B HaCTOﬂH_II/Iﬁ AOKYMEHT NIOCPEACTBOM CCHUIKH.

YPOBEHb TEXHUKH

I'emaTonosTuueckass mnporenuropHas kuHaza | (HPK1) mnpencrasmser coboit
reMaTONOITUUECKYIO BHYTPHUKJIETOUHYIO Ste20 cepuH/TpeoHMH KuHa3y. KuHa3Has akTHBHOCTb
HPK1 moxer ObITh CTUMYJIMPOBaHA AKTUBALMEH CUTHAJIOB, FEHEPHPYEMBIX PSIOM Pa3IMYHBIX
PEeLeNTOPOB KJIETOYHON MOBEPXHOCTH B N€MATONOSTUYECKUX KJIETKaX NP YYaCTHM JIMTAHAOB.
B3aumonelicTeue JUraHgoB WM ONOCPEAOBAHHOE AHTUTENAMU CLIMBaHUE T-KJIETOYHBIX
peuentopoB (TCR), B-knerounoro penenropa antureHa (BCR) (Liou et al., 2000, Immunity
12:399), peuentopa Tpanchopmupyromero dakropa pocta B (TGF-BR) (Wang et al., 1997. J.
Biol. Chem. 272:22771, Zhou et al, 1999, J Biol. Chem. 274:13133), peuenropa
spurponiostura (EPOR) (Nagata et al., 1999, Blood 93:3347) u Fas (Chen et al., 1999,
Oncogene 18:7370) moxer cTUMyJIupoBaTh KuHa3Hyk aktuBHOCTh HPKI1. Kaxnbiii u3
pPeLenToOpOB HMCHOJb3yeT YHUKAJIbHbIE, HO MHOTAA MEPEeKPbIBAIOLINECS MEXaHU3MBbI Iepenadu
curnana aas akrusauuu HPK1. HPK1 nelicTByer B kauecTBe MOHMXKAKOLIEro peryisaropa T- u
B-knetounbix ¢gynkuuii yepes ouoxummyeckne nytu AP-1, NFKB, Erk2 u Fos; nHanpumep,
HPK1 BeicTynana B KadeCTB€ HETaTUBHOIO pEryJsiTOpa mepenadud curhana B T-kieTkax
nocpeactsoM (ochopunupoBanuss U akTHBaUKM anantepHoro Oenka SLP-76 T-knerodHoro
peuenrropa (Di Bartolo et al., 2007, J. Exp. Med. 204:681), 4To nmpuBOOUT BIOCIEACTBHH K
noHWXKarome peryimsinqun  Ouoxummyeckux mnyteit AP-1 um Erk2. B B-kmerkax HPKI1
TIOHIDKAIOIIE PEryHupyeT nepenady curHajga B-kxierounsim pernentopoMm (BCR) mocpenctsom
dochopunuposanust SLP-76, npencrasistomero codoit nmapanor BLINK (Wang et al., 2012, J.
Biol. Chem. 287:11037).

CnenoBarenbHo, B Hactosuee Bpems HPKI1 paccMmaTpuBaroT B KauecTBE€ BO3MOKHOM
MUIIIEHH ]ISl TeParieBTHUECKOro BMemarenscTBa. Hampumep, coobmaercs, uro HPK1 mosker
NPEACTaBIATh COOOM HOBYIO MHIIEHBb JJisi IMMYyHOTepanuu paka (Sawasdikosol et al., Immunol
Res. 2012 Dec;54(1-3):262-5). A wuMeHHO, HampaBieHHOe paspyuenne amuteneidi HPK1
00yCJIOBIMBAET MOBBIICHHYIO MPOAYKIHI0 TUTOKMHOB Th1 T-kineTkamu B OTBET Ha BOBJICUECHUE

TCR. HPK1 (-/-) T-knerku nponudepupyroT ObICTpee, YeM HX SKBHUBAJCHT C aHAJOTUYHBIM



rafulOTHIIOM, W PE3UCTEHTHBl K TOAABIEHHIO, OMOCPENOBAHHOMY MpOCTarjaHguHoM E2
(PGE(2)). Uro Haubonee yauBUTENBHO, MBIIIH, MMOJyYUBIINE anonTuBHbld nepeHoc HPK1 (-/-)
T-KJ€eTOK, CTAHOBUIINCH PE3UCTEHTHBIMU K POCTY onyxosu jerkoro. Kpome toro, norepst HPK1
u3 neHapuTHeIX KieTok (DC) mpumaeT UM HUCKIFOYUTENBHYIO CHOCOOHOCTH MPEACTaBIICHUS
aaturena, no3sossis HPK1 (-/-) DC BeI3bIBaTh O0JI€€ CHIIbHBINA MTPOTHBOOIYXOJIEBBIH UMMYHHBIN

OTBET MPU UCIOJIb30BAHHNU B KAUCCTBC HpOTI/IBOpaKOBOI‘/'I BAaKIINHBI.

IIpu onenke crnocobHOCTH HHU3KOMOJEKysspHOoro uHruomropa HPK1 3axBarbiBath
(beHOoTUN MBI C HANPaBJIEHHBIM Pa3pyLIEHHEM IeHa Ba)XXKHO YUUTBHIBATh HEKATAJIUTHYECKHE
pomu Oenka. B wuactHOcTHM, XO0Ts mnomHopasmepHbli HPK1 moxer cnocoOctBoBate TCR-
OMOCPENIOBAHHON AaKTHBALMKU OMOXMMHYECKOTO IyTH SAEPHOro (pakropa 3HXaHCepa JIETKHX
Kanmna-uerneil aktuBupoBaHHbIX B-knerok (NF-kB), karanutuuecku HEAKTHBHBIA IPOAYKT
pacwernenuss HPK1-C moxer nopasnsate aktuBauuio NF-kB npu moBTOpHON CTUMYJISALIUU
TCR, npuBozas kK MHAYLHMPOBAHHON akTuBaumeil cmeptu kietok (AICD) (Brenner et al., FMBO
J. 2005, 24:4279). PaccmarpuBasi KaTaJIUTHYECKYI0O M HeKkataautudeckyo poiun HPK1 B
COBOKYITHOCTH, MOJKHO MpPEIINOJOXKHTb, 4YTO OJIOKHMpOBaHWE KHHA3HOH akTtuBHOCTH HPKI1
HM3KOMOJIEKYJIIPHBIM HHTHOUTOPOM MOXKET CrocoOCTBOBaTh akTuBauuu B- u  T-kierok,
NPUBOAS K HCKJIIOUUTENIBHOMY IPOTHUBOOIYXOJIEBOMY HMMYHHUTETY, IPH 3TOM TaKke
ciocobctByst AICD, momorasi mopnepskuBaTh Nepu(pepruvecKyr0 NMMMYHHYIO TOJEPAHTHOCTb.
Tounblie BoznericTBust nHrnouropa HPK1 nmoareepauuce Obl MpU TECTUPOBAHUH HA MBILIHMHBIX
MOJIENSIX paka, TaKUX KaK KCEHOTPAHCIUIAHTAThl CUHIEHHBIX OIyXOJed. YUWUThIBas TO, UTO
HPK1 He skcnipeccupyeTcss HU B KaKMX OCHOBHBIX OpraHax BHE réMaTOMO3THYECKOU CUCTEMBI,
MeHee BEpOSITHO, YTO MHruOurop kuHasHoW aktuBHOCTH HPK1 Oyner BbI3bIBaTH Kakue-i1uOO

Cepbe3HbIe TOOOYHBIE NEHCTBUS.

B cBere BblmeckazaHHOTO B JaHHOH 00JIACTH TEXHUKH CYLIECTBYET HEOOXOIUMOCTH B

HOBBIX COEIMHEHHsIX, cTocoOHbIX nHrnouposats HPK1.

KPATKOE OIIMCAHUWE U30bPETEHU A

3asBUTENb OOHAPYKWJI, YTO HEKOTOpPbIE THEHONMHMPHUIWHOBBIE COCOUHEHHS SIBISIFOTCS
uaruouropamu HPK1 (cym. mpumep B). Onu Taxxke o0nanar0T HHTHOUPYIOIIUMHU aKTHUBHOCTSIMU
no otHomeHuro K FLT3 u LCK (cam. mpumep C). Kpome Toro, 66U10 IpOAEMOHCTPHUPOBAHO, YTO
HEKOTOpbIE THEHONMMPHUINHOBBIE COeMHEeHN B kKauecTBe nHrnouropos HPK1 o ornensHoCcTH M
B KOMOMHanmu ¢ antutenamu K PD-1 sBisiroTcst 3¢ eKTUBHBIMU B TOKJIMHUYECKHX MOAEISX C
HEKOTOPHIMU THUIAMU pPaKOBBIX KJeToKk (cm. mpumep E). KonkperHble kKOMOMHHpOBaHHBIE

TEpaAImu, PaCKpbITBIE B HaCTOALLIEM AOKYMEHTE, ACMOHCTPUPYIOT HEOKUJAHHYIO
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OMOJIOTHYECKYI0 aKTHBHOCTD CO 3HAYUTEIbHBIMU MIPOTUBOPAKOBBIMU IEHCTBUSAMU. B yacTHOCTH,
Opyd  HUCHOJb30BaHWMM KoMmOmHaumu uHruomropoB HPK1 wu anturen k PD-1  Obumn
MPOAEMOHCTPUPOBAHBI 3HAYUTEJIbHBIE OTBETHI B pesynbrate Onokaasl PD-1/PD-L1 B kieTkax
kapuuHOoMbl TosicTor kumku CT26.WT. Ha ocHOBE 3THUX OTKPBITHI B HACTOSIIIEM JOKYMEHTE
PaCKPBITHl THEHONMMPUIUHOBBIE COSNMHEHUS, UX (hapMalleBTHUECKHE KOMITO3UIIUU U CIIOCOOBI UX

MNPUMCHCHUA.

OnuH U3 BapUAaHTOB OCYLIECTBJIEHUS H300pETEHUs MPEACTaBiIsieT cOOOil cCoequHEHUe,

MPEACTaBICHHOE CTPYKTYpHOU opmyioii (I):

(D;

Wi ero (papMareBTHUECKH MPUEMIIEMYIO COJIb. 3HAUEHHsI KQXKIOH M3 NePEeMEHHBIX NPHBEICHDI

HUXKE.

Eme onuH #3 BapHaHTOB OCYIIECTBJICHUS HW300pETEHHs] MPENCTaBIseT COOOi
(hapMaLieBTUYECKY0 KOMITO3UIIMIO, COAep KAy (hapMalleBTHUECKH TMPUEMIIEMbI HOCHTENb
wii pa3daBUTENh M COEAUHEHHE, MPENCcTaBlieHHOe CTpYyKTypHOUH ¢opmynoi (I), omucanHoe

BBILIIE, WX €r0 (PapMaLeBTUUECKU PUEMIIEMYIO COJIb.

Eme oanH W3 BapuMaHTOB OCYIIECTBJICHUS M300pPETEHHUS] MPENCTaBJISIET COOOH Crocod
JedeHuss CyOBeKTa, CTpajaroLero 3a0ojieBaHHEM, KOTOpoe MokeT peryiuposatrbess HPKI,
BKJIFOYAIOLTNI BBeneHHEe CYOBeKTy 3((EKTUBHOTO KOJMYECTBA COCJUHEHHs CTPYKTYPHOH

dopmyisl (I) unu ero papmareBTHUIECKH TPUEMIIEMOIN COJTH.

Eme ognH W3 BapHMaHTOB OCYIIECTBJICHUS] M300PETEHUS MPENCTaBJISET COOOH Crocod
uarnouposanus aktusHocTH HPK 1 y cyOpexTa, Hy)KIaroImerocs B MHFTHOMPOBAHUN aKTUBHOCTH
HPK1, Bxmouarommii BBeneHHE CYObeKTy 3(P(PEKTUBHOIO KOJHYECTBA COEAMHEHUs,

NPEACTaBIEHHOTO CTPYKTYpHOH popmynoii (I), nmu ero ¢papMareBTHUECKH TPUEMIIEMON COJH.

Eme onuH w3 BapuHaHTOB OCYIIECTBIEHHsS H300PETEHUs] MpeAcTaBisieT CcoOoil
COeIMHEHUEe, TPEACTABICHHOE CTPYKTypHOU ¢opmynon (I), umm ero ¢apmaneBTHUECKH
MPUEMJIEMYIO COJib, IUI1 NPUMEHEHUs B Tepanuu. B HEKOTOpPBIX BapHaHTax OCYLIECTBJIEHUS

Tepamnusi HalpaBjeHa Ha JiedeHHe paka y cyObekTa. B KkadecTBe ajbTepHATHBBI, TEparus
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npenHasHadeHa Ui uHruOupoBanus aktuBHocTh HPKI1 y cyOmekra, Hyskmaromerocst B

uHrnoOuposanuu aktusHoctd HPK 1.

Eme onumH #3 BapHMaHTOB OCYINECTBICHUS H300PETEHHs] TPENCTAaBIsAET COOOM
NPUMEHEHUE COEOUHEHUs, TMPEACTABIEHHOrO CTPykTypHOUl Qopmynoni (I), wumm ero
dapmManeBTHYECKH TNPHEMJIEMON COJIM, IJIsI TPOW3BOACTBA JIEKAPCTBEHHOIO CPEACTBA IS

JIe4eHus CyObeKTa, CTPAJAIOIIEro PaKOM.

Eme onuH #3 BapHMaHTOB OCYINECTBIECHUS H300PETEHHs] TPENCTaBIsAET COOOM
NPUMEHEHUE COEMHEHMs, NPEACTaBICHHOrO0 CTPYKTypHbIMU Gopmyiaamu (I), wumm ero
(bapMareBTHYECKH TNPHEMJIEMON COJM, IJIs1 NPOW3BOACTBA JIEKAPCTBEHHOIO CpPEACTBA IS
urrubuposanus aktusHocT HPK1 y cyOpekTa, HykaaroImerocsi B MHFTMOMPOBAHUN aKTHBHOCTHU

HPK1.

HacTositnee nzoOpereHune Takke OTHOCUTCS K CITOCO0Y JieYeHUs1 CyObeKTa, CTPAAaloLIero
pakoM, BKJIIOHaroieMmy BBeneHue cyOwbekTy 3¢ dexrtuBHoro kxommuectsa uHruoOuropa HPKI
(HampuMep, COEAMHEHHs, MPEACTaBIEHHOTO CTPYKTypHOW ¢opmynoir (I)) wmm  ero
(dapmaneBTHYECKH TTpHEeMIIEMOI cosu, U 3()(HEeKTUBHOrO BTOPOro NMPOTHBOPAKOBOTO JICUEHHS
(HanmpuMep, XHMHOTEpPAIeBTUYECKOrO AareHTa, HAINPaBJICHHOTO TEPANeBTHYECKOro AareHra,
pazuoTepanuy MM XHPYPrHYECKOro BMeEINATeNbCTBA). B OZHOM M3 MHPUMEPOB BTOpPOE

NPOTUBOPAKOBOE JICYCHHE NIPEACTaBIsieT cobor uHrnourop PD-1.

Hacrosiee n3obpereHne Tak:ke OTHOCUTCS K CIIOCOOY JieueHus: CyObekTa, CTPaTarouero
pakoM, BKJIFOYAKOIEeMy BBeneHHe cyOwbekTy 3¢ dexruBHOro Konmuectsa uHruomropa HPKI1
(HampuMep, COENWHEHWs], TPENCTABIEHHOrO CTpyKTypHOU (opmynoit (I)) wmm  ero
(apMareBTHYECKH TIpUeMIIEMON coii, U 3()p(HEKTUBHOTO KOJIUYECTBA UMMYHOMOIYJIUPYIOIIEro
areHTa, TAKOro Kak MHrHOUTOP KOHTPOJIBHBIX TOYEK (Hampumep, aHTuTeno k PD-1, antHuTeno k
CTLA4 wmu antuteno k PD-L1) wnu warubutop oxucneHus tpuntodana (Hampumep,
uaru6utop IDO1, IDO2 wmu TDO2). B oqHOM U3 NMPUMEPOB UMMYHOMOIYJUPYIOUIUN areHT

npeacTaBisieT co0oit antuteno k PD-1.

B ogHOM W3 BapMaHTOB OCYIIECTBJIEHHsS] HACTOSINErO HM300PETEHHs JIOMOJHUTENBHO
npemyokeHo npumeneHne uHruomropa HPK1 (Hampumep, coenwHeHus, NpenCTaBIEHHOTO
crpykrypHoit ¢popmyaoii (I), unm ero GpapManeBTHUECKH MPUEMIIEMOI COJIN) ISl TPOU3BONICTBA
JIEKapCTBEHHOIO CPEACTBA ANl JIeUeHHs CyOBEKTa, CTPAJAIoLIero PakoM, B KOMOWHALUU C
uaruoburopom PD-1, Takum kak HuBomymMad, memOponmsymad, muamnusymad, BMS 936559,
MPDL3280A, MSB0010718C wmu MEDI4736. IlpenmouturensHo wuHruOutop PD-1

npexacrasisier coboii HuBomyMad. B kaudecTse anbrepHaTuBbI, MHrHOUTOp PD-1 mpencrasnser



coboit nemOponu3zymad. B ogHOM M3 BapuaHTOB ocymecTBiaeHus: nuHruourop PD-1 npencrasnser

coboli aurureio k PD1.

B opnoit u3 anprepnatmB wuHruoOutop HPK1 BBOmAT BMecte ¢ 3(ddexTHBHBIM
KOJINYECTBOM OIHOH Mtk O0JIee MPOTUBOPAKOBBIX TEPAINUH, U MPEANOUTUTEIPHO B KOMOMHALINN

¢ uaruouropom PD-1.

KPATKOE OIIMCAHHUE 'PAOUYECKHNX MATEPHAJIOB

@dur. 1 nemoHCTpupyer HHruOupymolnee neicrsue coequHeHus npumepa A30 B
otHoueHnu Qochopunuposanust SLP-76 no cepuny 376 B ctumynupoBaHHbIX 0oi-CD3 knerkax

Jurkat E6.1.

@wur. 2 npenctasiseT coO0H rpaduk, WILTFOCTPUPYIOIIUI MPOLIEHT UHIMOUPOBAHMS POCTA
OMyXOJIU TMOCJe BBeACHHs coenrHeHus: Al Mo OTAENbHOCTH U B KOMOWMHAIIMHM C AHTHTEJIOM K

PDI.

dur. 3 nHeMOHCTpUpyeT JAelicTBue coenuHeHus mnpumepa A30 B Mmoxenu
MPOrpPECCUPOBAHUSA 3a0oneBaHus EAE ((pxcTIEpUMEHTAIBLHOTO ayTOMMMYHHOT'O

sHIedanoMuenura).

ITOJAPOBHOE OITMCAHUE U30BPETEHMA

B nmepBoM BapuWaHTE OCYIIECTBIEHHs H300pETEHHE OTHOCUTCS K COEIMHEHHIO,
npencrasieHHomy Gopmyoii (1):
—
S
N\ 7 Y
(RgIm \R5

\

Rs

@;
WK ero (hapMaleBTHYECKU MTPUEMIIEMON COJH, THE:

onuH 3 X1, X2 u X3 mpeACTaBisieT co00M S, KaKIblil U3 IBYX OCTAJIBHBIX HE3ABUCHUMO
npencrasisier cobori CR, rme R mpencraensier coboit -H, -F, -Cl, -Br, -CN, -NH,, -OH,
HeoOs3arenpHO 3ameweHHbINH (C1-Ce)ankun, nHeoOsi3atenbHO 3amerneHHbIH (C1-Ce)ankokcw,

HeoOsi3arenpHO 3amerneHHbId  -(CH2)u(C3-Cio)uuknoankun, HeoOsI3aTENbHO 3aMEINeHHbIN -
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(CH2)n-3-7-4sieHHBIT MOHOLMKJIMYECKUN TETEePOLUKINI, HeoOs3aTelbHO 3aMeleHHbIA -
(CHa)ubenun, HeoOs3atenmbHO  3amemeHHbIH  -(CH2)n-5-7-wieHHBII ~ MOHOLMKJINYECKUH
rerepoapwmy, HeoOs3aTenbHO  3amemieHHbi  -(CHz)n-mocTukoBblil  (Cs-Cio)uuknoanku,
HEeOoOsI3aTeNIbHO  3aMEeIEeHHbIIN -(CH2)n-6-12-uneHHBIi ~ MOCTHKOBBIN TFETEPOLIUKIINIL,
HeoOs3arenbHO  3amemieHHbI  -(CHz)n-7-12-uneHHbli  OWMIMKIMYECKWH TeTepoapuyl MU
HeoOs13arenbHO 3amerneHHbIH ~(CHa )n-7-12-uneHHbIi OMIUKINYECKUN TeTepoapu;

Y npencrasisier codoit ¢Bsizb, -CHaz-, -C(=0)-;

R, mpencrasnser coboit -NRR® unn -OR?!;

R®B kaxxaoM ciyyae HE3aBUCUMO TpencTaBisier coboii -H, Heobs3aTenbHO 3aMereHHbIH
(C1-Ce)ankun, HeoOszarenpHO 3amemeHHbIH -(CH2)n(Cs-Cro)uuknoankun, HeoOs13aTeNbHO
3ameteHHbIi -(CH2)n-3-10-unennslii rerepounkiini, HeoOsi3areapbHO 3amermeHHbId -(CHa)u(Ce-
Cio)apun, HeoOsi3aTenbHO 3amerneHHblid -(CHz)y-5-10-ueHHbI reTepoapui, HeoOs13aTeNIbHO
3amenieHHblil -(CHz)p-MocTHkOBBIN (Cs-C12)IUKIOANKII WM HEOOS3aTENIbHO 3aMELIeHHBIH -
(CHz)y-6-12-4€HHBIH MOCTUKOBBIH I'€TEPOLIMKIINI,

R B kasx0M ciydae HesaBucumo npescTasiser codoit —H mmu -(C1-Ce)ankum;, umm

R?* u R® Bmecre ¢ aTromMoM a3oTa, K KOTOPOMY OHH MpPHCOEIHHEHb, 0Opa3yloT
HeoOs13aTenbHO 3aMerneHHbIN ~(C3-Cio)reTeponnKIIm,

R B kakaoM ciyuae HE3aBUCHMO IIpeACTaBiseT coboit —H, HeobGs3aTensHo
3amerneHHbIH (C1-Ce)ankui, HeoOs3aTenbHO 3amerneHHbIi (C3-Cio)IuKI0amKui, Heo0s3aTeTbHO
3aMelleHHbli 3-10-uneHHbli rerepoukiIm, HeoOs3aTenbHO 3amerneHHbId (Cs-Cio)apun uiu
HEeo0s13aTeNIbHO 3aMeIleHHbIN 3-10-4IeHHBIH reTepoaput, Wi

kaxabid u3 Ry u R3 HesaBucumo npencrasisier codoi -H umm -(C1-Ce )amkm,

kaxkabid U3 R4 u Rs HezaBucumo npencrasisier codoit -H, HeoOs13aTenbHO 3aMeIeHHBIH
(C1-Ce)anmkun, HeobszarenbHO 3aMenieHHbIH (C3-Cio)UUKIOANKII, HeOOSI3aTEIbHO 3aMeleHHbIN
3-10-uneHHbIi TeTepouukIni, HeoOs3aTenbHO 3amemneHHbld (Cs-Cio)apui, HeoOs3aTenbHO
3aMelIeHHbIH  5-10-ujieHHbI reTepoapui, HeoOS3aTeNbHO 3aMelneHHbI MOCTHKOBBIH (Ce-
C12)IMKJIOQTKWT WM HEOOS3aTeNIbHO 3aMeleHHbINH 0-12-4JIeHHbI MOCTUKOBBIN Me€TEPOIMKJIII,
WIH

Rs m Rs BMecTe ¢ aroMoM a30Ta, K KOTOPOMY OHH NPHCOEIUHEHBI, O0pasyroT
HEeo0s13aTeNIbHO 3aMEIeHHbIH 4-10-4IeHHBIH TeTepOLMKIINII, HEO0sI3aTeIbHO 3aMelleHHbIH 5-10-
YJIEHHBbIH TreTepoapui WJIH HeOoOsI3aTeNIbHO 3aMEINeHHbId  6-12-4JieHHbIIT MOCTHKOBBIN
TeTePOLIKIINIT,

R¢ B kaxxmom ciyudae He3aBUCHUMO npexacrtasisier coboii -F, -Cl, -Br, -CN, -NH», -OH, -
(C1-Co)amkun, -(C1-Ces)ramorenankmi, -(C»-Ce)amkenun, -(Cz-Ce)ankunami, (Cs3-Ce)auKmoankun,

-(C1-Ces)anxoxcu, -(C1-Ce)ranorenankokcu, -(C1-Ce)ankmnen-OH wnu -(Ci-Ce)ankunen-NHy;



m cocransier 0, 1, 2 wnu 3; u
n cocrasysieT 0, 1 wnm 2.
Bo BTOpoM BapumaHTe OCYIIECTBICHHUS W300pETeHUs TMPENJIOKEHO COENMHEHUE,

npexacrasieHHoe CTpyKTypHOI popmynoii (I-A)-(I-C), (II-A)-(11-C) umm (I11I-A)-(I111-C):
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Rs

(I11-C),

win ero (apmauneBTHUECKH TpUEMJIeMas COJIb. 3HAUEHHUs NEPEMEHHbIX B CTPYKTYPHBIX
dopmynax (I-A)-(I-C), (II-A)-(II-C) u (III-A)-(III-C) sBnsArOTCS TAaKUMH, KaK OIHCAHO JIs
cTpykTypHO# popmyisl (I).

B TperbemM BapuaHTe OCYLIECTBIEHUS H300pPETEHUS NPEAJIOKEHO COEIUHEHUE,
npencrasieHHoe cTpykrypHoit popmynoi (I), (I-A)-(I-C), (II-A)-(II-C) umu (III-A)-(1I1-C), rme
R4 m Rs BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHM IMPUCOEAWHEHbI, 00pa3yroT 4-7-4JeHHBbIR
MOHOLMKJINYECKUI TeTepOLUKINI WIN 6-12-4JIeHHBbI MOCTHKOBBIM TIeTepOLMKIN, rae 4-7-
YJIEHHBbI MOHOLMKJIMYECKUN TeTePOLMKINI WU 6-12-4l€HHBII MOCTHUKOBBIM Te€TepOLUKINII
HeoOsi3aTenbHO 3ameleH 1-3 rpynnamu, BeiOpanabiMu u3 -F, -Cl, -Br, -CN, -NH>, -OH, okco, -
(Ci-Cy)ankuna, -(Ci-Cy)ramorenankuna, -(Ci-Cslankokcu, -(Ci-Cs)ranorenankoxcu, -(Ci-
Cq)ankuneH-OH wmmn -(C1-Cs)ankunen-NH,. 3Ha4deHHs OCTaJIbHBIX TIEPEMEHHBIX SIBJISTFOTCS
TaKUMH, KaK OMUCAHO JJIsl CTPYKTYypHO! dopmyibl ().

B derBepTOM BapuaHTE OCYIIECTBJICHUS HW300pPETEHUS MPEIJIOKEHO COETUHEHHUE,
npezacrasieHHoe ctpykrypHoi popmynoit (I), (I-A)-(I-C), (II-A)-(I-C) umu (II1-A)-(II1-C), roe
R?* B kaxknmom cnydae HeszaBucumo mnpexactariser coboir -H, -(Ci-Ce)amkun, -(CH2)a~(Cs-
C~)umxnoankwun, -(CHz)n-4-7-uneHHbili MOHOLMKIIMYeCKHH reTepounkini, -(CHz)n-MOCTHKOBBIH
(Ce-Cro)umknoankun, Heobsi3aTenbHO 3amerneHHbld -(CH2)n-5-10-4ueHHbIN TeTepoapuit, Win -
(CH2)p-6-12-unennbiii  moctukoBbid  rerepormkimm, rtae -(Ci-Ce)ankumn, -(CHz)n-(Cs-
C~)umxnoankui, -(CHz)n-4-7-uneHHbili MOHOLMKIIMYeCKHH reTepounkimi, -(CHz)n-MOCTHKOBBIH
(Cs-Crz)uuknoankmn, -(CHz)p-5-10-unennenii  rerepoapun  win  -(CHz)p-6-12-uneHHbrii
MOCTHKOBBIN T'€TEPOLMKIINII, HEO0s3aTeNIbHO 3aMelleH 1-3 rpynnamu, BeiOpanHbiMu u3 -F, -Cl, -
Br, -CN, -NH,, -OH, oxkco, -(Ci-Cs)ankuna, -(Ci-Cs)ranorenankuna, -(Ci-Cs)ankoxcu, -(Ci-
Cy)ranorenankokcu, -(C1-Cq)ankunen-OH nmn -(C1-Cq)ankunen-NHz, 1 3HaueHHsT OCTaJIbHBIX
NEPEMEHHBIX SIBJISTFOTCSI TAKMMHM, KaK OIMCAHO BBIIE Ul CTPYKTYpHOH (opmyns! (1), wmu B

TPETHEM BAPHUAHTEC OCYIICCTBIICHUSA.

B ngTOoM BapmaHTe OCYIIECTBJICHHS HM300pETEHHs TPEANIOKEHO COEIUHEHHE,

npezncrasieHHoe cTpykTypHoit popmynoii (I), (I-A)-(I-C), (II-A)-(I-C) umu (II1-A)-(II1-C), roe



R mpencrasisier coboit H, -F, -Cl, -Br, -OH, -(Ci-Cs)ankun, -(Ci-Cs)ranorenankmn, -(Ci-
Cyankokcu, -(Ci-Cqlankmnen-OH wnmu  4-7-djieHHBIH  MOHOIMKJIMYECKUN TeTEePOLIUKIIII,
HeoOs3aTeNbHO 3aMelneHHbIi 1-3 rpynmnamu, BeiOpanasivu u3 -F, -Cl, -Br, -OH, -(C1-C4)ankmuna,
-(C1-Cy)ranorenankumna win -(C1-C4)anKoKCH, U 3HAYCHHST OCTAJIbHBIX MEPEMEHHBIX SIBIISTFOTCS
TaKUMH, KaK OTMKMCAHO BBILIE Ui CTPYKTypHOU (opmysbl (I), win B TpeTheM WIIM YE€TBEPTOM

BapHaHTE OCYILIECTBIEHUS.

B mecrom BapuaHTe OCYLIECTBIEHHsS H300pETEHHs MPEMAJIONKEHO COCIHHEHHE,
npezncrasieHHoe cTpykTypHoi popmynoii (I), (I-A)-(I-C), (II-A)-(II-C) unu (II1-A)-(II1-C), roe
R4 m Rs BMecTte ¢ atomMoMm a30Ta, K KOTOPOMY OHH TpPHCOEOHHEHBI, 00pa3yrT —N-
ANKWINUIEPA3HHWT WA MOPGONUHWI, TIIe MUIePasHHUI WM MOP(ONUHMI HeoOs3aTeIbHO
3ameuieH 1-2 rpynmamu, BbiOpanHbiMu w3 -F, -Cl, -Br,-OH, -(Ci-Cs)ankuma, -(Ci-
Cy)ramorenankmna wim -(C1-C4)ankoKCH, U 3HAYEHUs] OCTAIbHBIX IEPEMEHHBIX SIBIISIOTCS
TAKUMHM, KaK OMHCAHO BbILIE AJsI CTPYKTYpHOH (opmyisl (I), wim B TpeTbeM, 4eTBEPTOM HIIN

IIAATOM BapHUAHTE OCYILIECCTBIICHUA.

B cenpMoM BapmaHTe OCYLIECTBIEHHUsS] H300pETEHUs] NPEIOKEHO COEAHHEHHE,
npezacrasienHoe ctpykrypHoi popmynoii (I), (I-A)-(I-C), (II-A)-(II-C) umu (III-A)-(II1-C), roe
R?®* B kaxkmom ciyuyae HesaBucuMo mpexnctasisier coboi -H, -(CHz)u-(Cs-Ce)umkmoankun, -
(CH2)u-3-6-unennsbiii rerepouukyui, rae -(CHz)n-(Cs-Ce)umxnoankun unu -(CHz)n-3-6-uneHHbIH
reTepoOLMKIUI HeoOsi3aTeNIbHO 3amerteH 1-3 rpymmnamu, BeiOpanHbiMu u3 -F, -Cl, -Br, -CN, -
NH,, -OH, -(Ci-Cs)ankuna wnu -(Ci-Cs)ankokcu; u n cocrapiuser O wiu 1, ¥ 3HAYEHUS

OCTaJIbHBIX IEPEMEHHBIX SIBJIIFOTCS TAKUMH, KaK OMHCAHO BBIIIE ISl CTPYKTYpHOU (opmyisr (1),

HJIU B TPETHEM, UETBCPTOM, IIATOM HIJIN IIECTOM BaPHUAHTEC OCYILICCTBIICHUS.

B BOCPMOM BapuaHTe OCYLIECTBJIEHHUs H300pETeHUs] TMPENIOKEHO COEAMHEHHE,
npezacrasieHHoe cTpykrypHoit popmynoii (I), (I-A)-(I-C), (II-A)-(I-C) umu (III-A)-(II1-C), roe
R mpencrasisier cobori H, -(Ci-Cs)ankun, -(C1-Cs)ankokcu, N-mumnepasuHui, HeoOs3aTeIbHO
3amerneHHbI —CO2-(C1-C4)ankuiom, U 3HAYEHHUs] OCTAJIbHBIX MMEPEMEHHBIX SIBISTIOTCS TAKUMH,
KaK OMKCAHO BBILIE AJIsi CTPYKTypHOU (opmyuisl (I), MU B TPETbEM, YETBEPTOM, MSITOM, IIECTOM

WJIN CEIbMOM BapHaHTe OCyIlecTBiIeHus. B kauecTse anprepHaTuBbl, R npeacrasisier coboit H.

B nmeedATOoM BapmaHTe OCYLIECTBIEHUsI W300pETEHUS TMPEIJIOKEHO COEANHEHHE,
npezncrasieHHoe cTpykrypHoi popmynoii (I), (I-A)-(I-C), (II-A)-(I-C) umu (II1-A)-(1I1-C), roe
Ry mw Rs BmecTe ¢ aromom a30Ta, K KOTOPOMY OHH IPHCOEAHHEHBI, 00pasyoT —N-
METHJITUITEPASHHII UM MOPQOTUHII, 00a M3 KOTOPBIX HEOOS3aTeNbHO 3aMeIleHbl OTHUM WU

ABYMsSI METUJIAMU, U 3HAYCHUS OCTAJIbHBIX NNEPEMECHHBIX SABJIAIOTCA TAKUMU, KaK OMUCAHO BBILIEC
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s cTpykrypHou Qopmynsl (I), wim B TpeTbeM, YETBEPTOM, IISITOM, IIECTOM, CEABMOM KU

BOCbMOM BAapHUaHTE OCYLIECCTBJICHUSA.

B nmecsiToM BapuaHTe OCYILIECTBICHHs H300pETEHHs] MPEAJIOKEHO COENUHEHUE,
npexacrasiaeHHoe cTpykrypHoit popmynoit (1), (I-A)-(I-C), (II-A)-(II-C) umu (III-A)-(II1-C), roe
R* B xaxmom cinyudae HesaBucumo mpencraBiusier coboit —H;  -(C3-Ce)umkioanku,

HEOOSI3aTEIBLHO 3aMeLeHHbII —OH;

; -(CHz)n-Teparuapo-2H-nupas; MOPQOTMHMIT,
NUMEePUINHII, HeoOs3aTenbHO 3aMemneHHblii —F, —OH nnm merunom; wnu terparuapodypas; u
n cocraBnsier O wnn 1, ¥ 3HAYEHUS OCTAJBHBIX NEPEMEHHBIX SIBJSIIOTCS TAKMMH, KaK OMHCAHO
BBILIE JUJIs1 CTPYKTYpHOH popmyinsl (I), unm B TpeTbeM, YETBEPTOM, ISITOM, LIECTOM, CEIbMOM,

BOCbMOM HWJIH ACBATOM BAPUAHTEC OCYLICCTBIICHUSA.

H3o0pereHne Takke BKIHOYAET COENUHEHMs, IPENCTaBIEHHBbIE CTPYKTYpPOH W/UIH
OIMCaHHbIE C MOMOIIBIO HA3BAHUS B WILTIOCTPATUBHBIX NMpuMepax. M3o0pereHne BKIIIOYAeT Kak
HelTpanbHyo (opmy (cBOOOIHOE OCHOBAHHWE) 3TUX COCOUHEHHH, TaK U MX (papMaleBTHYECKH
npuemieMble coiu. JledyeHns ¢ MOMOLIBIO W/WIM NPUMEHEHUS 3THX COEIMHEHUIH BKIIOYAIOT

HEeHTpaNbHYI0 GOPMY 3TUX COSAMHEHHH, a TAK)Ke UX (hapMaLeBTHYECKH PUEMIIEMbIE COJIH.

TepMuH «ankui», MCIOAB3YEMBIH MO OTAEIBHOCTH WJIM B Ka4eCTBE YACTH OOJBLIErO
(dparmMenTa, TAKOro Kak «aJKOKCH» WJIH «TaJlOTEHAIKWI» M TOMY IOAOOHbIE, O3HAYaer
HACBIIEHHBI amu(aTuyeckrii HEPa3BETBJICHHbIM WM PAa3BETBJICHHBIH OXHOBAJIEHTHBIN
yIJIeBOAOPOAHBIN panukai. Eciu He yka3aHO HWHOe, ajKWibHas rpymnma oOblMHO umeer 1-6
aromoB yriepona, m. e., (C1-Ce)ankmn. Ilpu ucnonb3oBaHuu B HactosimeM nokymeHTe «(Ci-
Ce)ankmipHasiy rpymnna o0O3HA4YaeT pagukajia, uMmermmid or | 1o 6 aroMoB yriepona,
PacTOJIOXKEHHBIX JIMHEHHO WIIKM Pa3BeTBICHHO. lIpuMepr! BKIIIOYAIOT METUJ, STUJI, H-IIPOIHII,

U3O-TIPOIMUIT U T. 1.

«AJKOKCH» O3HAYaeT aJKWJIbHBIN paguKa, IPUCOEANHEHHBIN Yepe3 CBSI3bIBAIOLINI aTOM
KHCJIOpoaa, npeactasieHHblid kak —O-anmkui. Hanpumep, «(C1-Cs)ankokcny BKIIFOYAET METOKCH,

STOKCH, TIPOTIOKCH U OYTOKCH.

TepMuHBl «rajOreHalKUI» M «rajJOre€HaJKOKCH» O3HAYaKT aIKWI WIM aJlKOKCH, B
3aBHCHMOCTH OT KOHKPETHOTO Cilydasi, 3aMELIEHHBbI ONHUM WM OOjiee aTOMaMU TajoreHa.
Tepmun «ranoren» o3zHadaer F, Cl, Br wmu I IlpennodtuTensHO rajoreH B raJloreHaJIKujIe Win

raJIOTeHAIKOKCH TpeAcTaBiisieT codoii F.

«AJIKEHWJ» O3HA4YaeT PAa3BETBJIICHHBIM WM HEPA3BETBJEHHBIN  OJHOBAJICHTHBIN
YIJIEBOJOPOIAHBIN paavKal, COAEP KAILIUN MO MEHbLIEH Mepe OJHY ABOWHYIO CBSI3b. AJIKEHUJ

MOKET OBITb MOHO- WA MOJIMHCHACBILICHHBIM, W MOXET CYLCCTBOBATL B E- mm Z-
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koH(urypaunu. Ecnm He yka3aHO HMHOE, alKeHWIbHAs Tpynna OObIMHO HMeeT 2-0 aTOMOB
yraepona, m. e., (C2-Ce)ankenun. Hanmpumep, «(C2-Ce)ankeHu» o3Ha4aeT pagukal, IMEIOIIUN

2-6 aTOMOB yIJIepOAa, PACIOJOKEHHBIX JIMHEHHO WU Pa3BETBIECHHO.

«ANKMHMJI» O3HAuaeT pa3BETBJEHHBbI WM HEPa3BETBIECHHBIH OAHOBAJEHTHbIN
YIJIEBOAOPOAHBIM pagUKal, COAECpPKALIUN [0 MEHbLIEH Mepe OIHYy TPOWHYIO CBsA3b. Eciu He
yKa3aHO WHOE, aJKUHWIbHAs rpynna oObMHO uMeeT 2-6 atomoB yriepoma, m. e., (Ca-
Co)ankuann. Hampumep, «(Cz-Ce)ankuHmI» O3Ha4aeT paaukall, HMEIuid 2-6 aToMoB

yIJepoaa, PacroioKeHHbIX JIUHENHO UIIH Pa3BETBIEHHO.

«ukmoankmm 03Ha4YaeT HACBHIIEHHbIA an(paTHIeCKUi HIUKJINISCKUN YTIeBOJOPOIHbIHI
panukal, OObIMHO coaepsKaliuii 3-8 aToMoB yriiepona B koubLe, 7. e., (C3-Cg)uukmoankui. (Cs-
Cg) LMKIJIOANKUII BKJIFOYAET, HO HE OrPaHUYEH MEPEeYHCIIEHHBIM, HUKJIOMPOIWI, LHUKJIOOYTHIL,

HMUKJIONICHTHJI, MUKJIOTCKCHJI, HUKJIOTCIITHUITI U LIUKJIOOKTHUIJIL.

IIpy ucnonp30BaHUU B HACTOALLEM AOKYMEHTE TEPMHUH «MOCTHKOBBIN», UCIOJIb3yEMbI
IO OTAENBHOCTH WM B KAuecTBE YacTH OOJNbIIEro (QparMeHTa, TaKOro Kak «MOCTHUKOBBIH
LUKJIOATKUID» HWIM «MOCTUKOBBI TIETEPOLUKIMII», OTHOCUTCS K KOJIBLIEBOM CHCTEME,
BKJIFOUAIOLIEH ABA KOJIbLIA, UMEKOLINX TP COBMECTHBIX CMEXXHBIX aTOMOB KOJIbIa. MOCTUKOBBIN
LUKJIOATKHII OOBIYHO COAEPKUT 6-12 aToMOB yryieposia B Koyblie. MOCTUKOBBIN T€TEPOLMKIIII
00OBbIMHO UMeeT 6-12 aTOMOB B KOJIbIlEe, BHIOPAHHBIX M3 YIJIEPOJa U MO MEHBIIEH Mepe OIHOIo
(o6braHO OT 1 10 4, Kak mpaBmwio OT 1 10 2) reTepoaToMoB (HampuMep, KUCIOPOAa, a30Ta MU

Cepbl).

TepMuH «apuin», HCMOMB3YEMbIH MO OTAEIBHOCTH MJHM B KAayeCTBE YacTU OOJbLIETO
(parMeHTa, TAaKOrO KaK «apWIAKWI», «apHJIAIKOKCH» WIH «apUJIOKCHAIKIUD), O3HA4YaeT
kapOoumkindeckoe apomarudeckoe Kosmblo. OH Takke BKIOYAaeT (PEHUIBHOE KOJBLIO,
KOHJIEHCUPOBAaHHOE C LMKJOAJKWIBHONW rpynnod. TepMuH «apuin» MOXKET HCHOJIb30BAThCS
B3aMMO3aMEHSIEMO C TEPMUHAMH «aPIJIbHOE KOJBIOY», «KapOOIMKINYECKOE apOMaTHYeCKOe
KOJIBLIO», «apujibHas TPyNIa» H «KapOOLMKINYECKas apoMaThdecKas Tpymma». ApHibHas
rpymnmna oOB[MHO MMEET OT INECTH A0 YEThIPHAILATH aTOMOB B Kojble. [IpuMepsl BKIFOYAKOT
dbenun, HadpTwi, aHtpaueHwt, |, 2-murunponadtun, 1,2,3,4-rerparunpoHadTiu, GTopdheHu,
WH/IaHWI, UHACHWI U TOMY NOJOOHBIE. «3aMelIeHHast apIIbHAs TPYIINAa» 3aMelLIeHa MPH JIF000M
ONHOM MIM OoJiee 3aMelIaeMOM aTOMe KOJIbIa, MPEACTABIAIOMUM COOOH YIIepOaHBIH aTOM

KOJIbLIA, CBSA3AHHBIN C BOJOPOJIOM.

TepMI/IH «rETECPOApUI?, ((FeTepoapOMaTH‘{eCKHﬁ)), «TETEPOAPUIIBHOC KOJIBLIO»,
«rerepoapuiibHasd rpyImra», «rerepoapoMaTUiCCKOE KOJIbLIO» U «TE€TEPOAPOMATUYICCKAS IPyIIIia»

B HACTOALIEM JOKYMCHTE NCIIOJIB3YHOTCA B3aUMO3aMECHACMO. «Ferepoaplxm» npu UCTIOJIb30BaHUN
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10 OTACJIBbHOCTH WJIM B BUJAEC 4aCTHU OOoJIBIIETO (I)parMeHTa, TAKOI'0 KaK «Tre€T€POoapUIaIKHUID> HIINU
«reTepoapuilaJIKOKCu», OTHOCHUTCA K apOMATUYCCKUM KOJIBLIEBBIM I'pyIIaM, UMCHOIIUM OT IIATH
A0 YCTbIpHAAUATH aTOMOB KOJIblA, BbI6paHHbIX nu3 yrjepoaa v 1o MeHbIIeH MEpPE OOAHOIO
(o6braHO OT 1 110 4, Kak mpaBmyo OT 1 10 2) reTepoaroMoB (HarpuMep, KUCIOPOAA, a30Ta MK
Cepr). «Ferepoaplxm» BKJIKOYA€T MOHOLUMKIIMYCCKHUE KOJIbLIA W IIOJHUIUKINYCCKHUEC KOJIbLA, B
KOTOPBIX MOHOLMKJINYECKOE TeTePOapOMaTUYECKOE KOJIbLO KOHIEHCUPOBAHO C OJHHMM WU
OoJjiee U3 apUIIBHOTO, FETEPOLMKIIMIIBHOTO HIIA TeTepoapoMaTudeckoro konen. Kak TakoBoi, «5-
14-uneHHbIN rerepoapurn» BKIHOYACT MOHOLIUKIIHYICCKUE, 6I/IL[I/IKJ'II/ILIGCKI/IG WU TPULUKIINYCCKUEC

KOJIBIIEBBIC CUCTCMBI.

ITpumepbl MOHOIMKJIUECKHUX S-6-YJICHHBIX Me€TePOapUIbHBIX TPYIII BKIIIOYAIOT (DypaHUIT
(narmpumep, 2-¢pypanun, 3-pypanni), nMugasonun (Hanpumep, N-UMUAA30IMI, 2-UMUA30JIHIL,
4-uMuna3onui, S-MMHUIA30JIIIT), U30KCA30IMI (HarpuMep, 3-M30KCa30Iui, 4-M30KCa30JIuI, S-
W30KCA30JIIII), OKCAANa30jmil (Hampumep, 2-OKCaaMa3OJII, S-OKCaJMa3Ojmil), OKCA30JIHII
(Hampumep, 2-0KCca3oImiI, 4-0KCa30JIiI, S-0KCA30JIMI), MUPA30IHI (Hanpumep, 3-mupasonu, 4-
NUpa3oNwt), MNUPponua (Hanpumep, |-mUPpOHI, 2-MUPPOTMS, 3-TIHPPONMI), MUPUIMIT
(Hanpumep, 2-nUPUAWI, 3-TIUPUAMI, 4-TTUPUANIT), TUPUMHUIUHUI (HAIpUMep, 2-TTHPUMHUAHHIIL,
4-MUPUMUAMHWI, S-TTUPUMUAWHWI), THUPHAA3UHWI (HAarmpuMep, 3-MUPHOA3UHII), THA3OJIUI
(Hanmpumep, 2-THA30JMI, 4-THA30JUJ, S5-THA30JIMIT), W30THA30JWI, TPHA30JWI (Hampumep, 2-
TPHUA3OIMJ, S-TPUA30JIIII), TETPA3oNwil (HampuMep, TETPA3OIMi) M TUEHHNI (Hampumep, 2-
THEHWI, 3-TUeHw1). [IpuMepbl MOJUIUKINYECKUX apPOMATUYECKUX T'e€TePOAPHIIbHBIX TIPYIIII
BKJIIOYAKOT KapOazonuy, OeHsumupasonui, OeHzoTueHw, OeHzodypanun, uzobeHzodypanm,
UHIO M, OeH30TpHua3ojwi, OeH30THA30J M, OEH30KCA30JWI, XWHOJUHUJ, W30XHHOIHMHHIII,
WHIA30JIWI, WU3OMHAONMWI, AKPUIWHWI WK OEH3M30KCA30JIMI. «3aMelIeHHAas TeTepoapuiibHas
rpynma» 3amemeHa mnpu JOoM OomHOM WM 0ojiee 3aMeIaeMbIX aTOMax —KOJbLA,
NPEACTABISIIOINX COOOH aToM yriiepoAa KOJblla HMJIM aTOM a30Ta KOJbLd, CBSI3AHHBIA C

BOZIOPOZIOM.

«'eTepOLMKINIT) O3HAYAET HACBILIEHHbIM WJIM HEHACBILEHHBIN HeapoMaTudeckun 3-12-
YJIEHHBIH KOJBIIEBOU paguKaj, HeoOs3aTeNIbHO CONep KAl OaHy Win Oojiee NBOWHBIX CBSI3EH.
On Moxer OBITb  MOHOLUMKJIMYECKHM,  OHIMKIMYECKHUM,  TPHULUKIUYECKUM  WIH
KOH/IEHCUPOBAHHBIM. [ €TepOLUKIOaNKull COfepkUT OT 1 10 4 reTepoaToMOB, KOTOPbIE MOTYT
OBITb OMHAKOBBIMH HMJIHM pa3HbIMH, BbIOpaHHBIX M3 N, O mmm S. I'eTeponuKImiIbHOe KOJbIO
HEeoOsI3aTeNIbHO  CONEPIKUT OAHY WM Ooyee [IBOWHBIX CBsi3el W/mnM HeoOs3aTeabHO
KOHJIEHCHPOBAHO C OJXHHUM HJIM OoJjiee apOMAaTUYECKUMHU KOJbLAMU (Harmpumep, (peHHIbHBIM

konbiioM). [lompasymeBaeTcsi, 4YTO TEPMHUH «TeTEPOLMKIIIDY BKJIIOYAET BCE BO3MONKHBIC
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u3oMepHble  ¢Gopmbl. IIpuMepbl TeTEepOLMKIOANKHAIA BKIIOYAIOT, HO HE OTrPaHHYECHbI
NEPEUYNCICHHBIM,  a3€THAUHWI,  MOPQONMHWI,  TUOMOP(ONMHWI,  TUPPOIHIUHOHUI,
NUPPOIUAVHWI, NUIEPUAUHUI, MUMNEPA3SHMHWI, THAAHTOUHWI, BaJepOJaKTaMWJ, OKCHUPAaHMWII,
OKCETaHWJ, AWTHUIPOUMHA30J, IUTUAPOPYpPAaHWI, IUTUAPONUPAHUI, TUTHAPONHPUIUHUILI,
OUTUAPONUPUMHUIVHMNIL, JUTHAPOTUEHNUTI, OUrUApPOTHO(EHMI, JUTHAPOTUONUPAHMNII,
TETPAruAPOMMHIA30J,  TETPAruApoPypaHuy,  TETPArUAPONUPAHWI,  TETPArHIPOTHUEHUI,
TeTParuApONUPUIUHNIL, TETParuApONUPUMHUANHIIL, TETPArHAPOTHOPEHIIT 51

TETPAruAPOTUOIIUPAHAIL. HpI/IMepr MNOJIMIUKIIMYECKHUX reTCPOLUKIIOAIKUIIBHBIX rpymni

BKJIFOUAKOT AUTUAPOUHOOINII, AUTUAPOU3OUHIONII, I[I/IFI/II[pO6eH3I/IMI/II[a30J'II/IJ'I,
OUTUAPOOEH30TUEHWT, auruapodeH3odypaHm, OUTHIPON300eH30(pypaHuI,
AUTHAPOOEH30TPUA3 O, AUTHIPOOEH30THAZONII, IUruIpoOeH30KCaA30IIHI,
JOUTUAPOXMHOMHUI, TETPAruAPOXUHOIHHIII, TUTUAPOU3OXMHOJUHHII,

TETPAruAPOU3OXUHOJUHWIL, AUTUAPOUHAA3O0INII, OUTUAPOAKPHUAWHUI, TETPAruApOaKpUIUHNIL,

I[HFHI[pO6eH3H30KC330JTHJT, XpOMaH, XpOMEH, U30OXPOMaH U N30XPOMEH.

Hexotopsle U3 coenuHeHNH, ONMMCAHHBIX B HACTOSALIEM JOKYMEHTE, MOT'YT CYLIECTBOBATh
B Pa3jMYHbIX CTEPEOM3OMEPHBIX WIJIM TayTOMEpHBIX (popmax. CTepeon3omepsl NPEACTaBISIOT
co0OH COemUHEHUs], Pa3IMYAIOIINecs] TOJbKO CBOMM IPOCTPAHCTBEHHBIM DACIIOJIOKEHUEM.
Korma packpeiToe cOeAMHEHHE HAa3BAHO WJIM MPEACTaBICHO C TOMOINBI CTPYKTYphl 0Oe3
yKa3aHUsl CTEPEOXUMHH, IOAPA3yMEBAETCs, YTO HAa3BaHHE WJIM CTPYKTypa OXBATHIBAET BCE
BO3MOXKHBIE CTEPEOM30MEpPBI, T€OMETPUYECKHE H30MEphl, BKJIOYAs MO CYMIECTBY YUCThIE

CTEPECO- UJIU TCOMETPUUIECCKHUE N30OMEPDI, a TAKKE UX KOM6I/IH8.L[I/II/I.

B HekoTOpBIX Ciydasx CyIIECTBYIOT TayTOMEpHbIE (DOPMBbI PACKPBITBIX COCAMHEHUI,

TaKue KaK TAyTOMEPHbBIE CTPYKTYPBbI, IPEACTABIEHHbIE HIKE:

Rq

N_R5
Ra

Rs

Taytomep

HeO6XOI[I/IMO MOHUMATh, YTO KOrjga OMUCAaHHOC B HACTOALNEM AOKYMECHTC COCAWHCHUC

NPEICTABICHO CTPYKTYPHOH (POPMYJION HIIM OXapaKTEPHU30BAHO XUMHYECKHUM HA3BaHHEM, BCE
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OCTAJIbHBIC TAYyTOMCPHBIC (I)OprI 9TOTr0 COCAUHEHUS, KOTOPBIE MOT'YT CYLIECTBOBATH, OXBAYCHDbI

CTPYKTYPHOM (HOPMYJION.

Hekotopple H3 pPAaCcKpBITBIX COEAWHEHUH MOTYT CYLIECTBOBATb B  Pa3JIMYHBIX
crepeon3somMepHbix  (opmax.  Crepeom3oMepbl  NPEACTABISIIOT  COOOM  COENMHEHMS,
pa3IMyaIoOUIuecss TOJBKO CBOMM  TMPOCTPAHCTBEHHBIM  PACTIONIOXKEHHEM. JHAHTHOMEPHI
NPEACTABISIIOT COOOH Mapbl CTEPEON30MEPOB, 3€PKaJIbHbIE OTPAKEHUS KOTOPHIX HE COBIMANAIOT
MpU HAJIOKCHHH, Yalle BCEro rnoTomMy, 4TO OHU COACPIKAT ACUMMETPHUYCCKHU 3aMeHIeHHbII>'I aToOM
yriaepoaa, BBIMOJHSIOMUN POJb XUPATBHOTO LEHTpa. « JHAHTHOMEPY» O3HA4YaeT Mmapy MOJIEKYIL,
SABJIOLNUXCA 3CPKAJIbHBIMU OTPAKCHUAMU APYr Apyra U HE COBHIAAANOIIUX IMPU HAJIOKCHUU.
JuactepeoMepbl MPEACTABISIIOT COOOH  CTEpeoM3OMeEphl, coneplkalue aBa MM - Oosee
aCUMMETPHYECKH 3aMEIleHHbIX aTOMOB yriiepona. «I'eoMerpuueckue u3oMepbl» MPeICTaBISIIOT
coOOl CTepeon30MepBl, Pa3IMYAIOIIUEeCcs] OpPUEHTALMell aTOMOB 3aMeCTUTENell OTHOCUTEIbHO
IBOWHOW  YINIEPOA-YIJIEPOAHON CBs3HM, KapOOLMKJIMYECKOrO KOJbLlda WM MOCTUKOBOM

OULIMKJINYECKON CUCTEMBI.

Korma reomerpudeckuil u3oMep NPEACTaBIE€H C MOMOILIBIO HA3BAHUS WJIM CTPYKTYPBI,
HIOZIPa3yMeBAETCsl, YTO FeOMETPUYECKasi H30MEPHAs! YUCTOTa HA3BAHHOTO WIIN MPEACTaBIEHHOTO
reOMeTPUYECKOrO U30Mepa COCTABJISIET MO MeHbiueil mepe 60 macc.%, 70 macc.%, 80 macc.%,
90 macc.%, 99 macc.% wmm 99,9 macc.%. I'eoMeTpUYECKyr0 U30OMEPHYIO YHUCTOTY OINPENENSIFOT
IeJIeHHEM MacChl HA3BAaHHOT'O WJIM IMPEACTaBJIEHHOTO EOMETPUYECKOrO0 M30Mepa B CMECH Ha

OO0IIYI0 MacCy BCEX FEOMETPUUECKUX U30MEPOB B CMECH.

Korga crepeoxumusi paCKpbITOrO COCIMHEHHs] HAa3BaHA WJIM MPEICTaBJIEHA C MOMOIIBIO
CTPYKTYpPBbI, HA3BaHHbBIA WJIM TPEICTABIIEHHBIH CTEPEON30OMEP UMEET YUCTOTY MO MEHbBIIEH Mepe
60 macc.%, 70 macc.%, 80 macc.%, 90 macc.%, 99 macc.% uau 99,9 macc.% OTHOCHTEILHO BCEX
OCTaJIbHBIX CTEPEOM30MEPOB. UMCTOTAa B MACCOBBIX IMPOLIEHTaX OTHOCHTEJIBHO BCEX OCTAJbHBIX
CTEPEeOH30MEPOB TMPENCTABIsIeT COOON OTHOIIEHHWE MACChl OJTHOTO CTEpPeor3oMepa K Macce
OCTaJIbHBIX CcTepeon3omepoB. Korma oauH >HAHTHOMED HAa3BaH WM TOKAa3aH C ITOMOIIBIO
CTPYKTYpPBI, HA3BAaHHbIN WJIM TMPEACTABJICHHBIM SHAHTHOMEP HMEET ONTUYECKYK) YHUCTOTY IO
MeHbluel mepe 60 macc.%, 70 macc.%, 80 macc.%, 90 macc.%, 99 macc.% umu 99,9 macc.%
(Tak’ke Ha3bIBAEMOH «SHAHTHOMEPHOW dHCTOTOW»). OmnTuyeckas UYHCTOTA B MAaCCOBBIX
MPOILIEHTAX MPENCTaBIsieT COOON OTHOIIEHHE MAacChl SHAHTUOMEPA K CyMMe MacChl SHAHTHOMEpPA

" MacCChbI €10 OIITUYCCKOI0 U30MEpa.

Korna crepeoxumusi pacKpbITOrO COE€MHEHHs] Ha3BaHa WJIU IPEJCTaBIeHa C MOMOLIbIO
CTPYKTYpPbl, W Ha3BaHHas WM TIPEACTaBICHHAs CTPYKTypa OXBaTbIBAE€T OoJjiee OJHOTO

crepeouzomepa (Hampumep, B Ciydae Mapbl AHACTEPEOMEPOB), MOAPA3YMEBAETCS, YTO
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BKJIOUYEHBI OAWH H3 OXBAUCHHBIX CTCPCOU3OMEPOB UJIIHU mo6a;[ CMECh OXBAUCHHBIX
crepeon3omepoB. HeoOxoanmo Takke MOHMMATh, YTO CTEPEOM3OMEPHAs YMCTOTa HA3BAHHBIX
WIN NPEACTABIEHHBIX CTEPEOU30MEPOB COCTABJISIET MO MeHblIeil mepe 60 macc.%, 70 macc.%,
80 macc.%, 90 macc.%, 99 macc.% umu 99,9 macc.% OTHOCHTEIBLHO MAacCChl BCEX OCTAJIbHbBIX
crepeon3omepoB. CTEpEOM30OMEPHYIO YHUCTOTY B 3TOM CIy4ae ONPENessIIoT AelIeHHeM oO0Iuei
MacChl B CMECH CTePEOH30MEPOB, OXBAYEHHBIX HA3BAHUEM HJTU CTPYKTYPOH, Ha OOIIyIO0 Maccy B

CMECH BCEX CTEPCON3OMEPOB.

Korna packpeiToe coeHEHNE HA3BAHO WIIM MPENCTABJIEHO O€3 YKa3aHUs CTePEOXHMUH,
U COEMHEHNE UMEET OJUH XUPaJIbHBIA LEHTP, MOPA3yMEBAETCs, YTO HA3BAaHUE WU CTPYKTypa
OXBAaTbIBAE€T OANH SHAHTUOMEP COEAUHEHUs], HE COJEPIKAIINN COOTBETCTBYIOLIErO ONTHUYECKOTO
U30Mepa, PALEMHUECKYIO CMECh COETUHEHHsI U CMeCH, OOOTallleHHble OJHUM W3 YHAHTHOMEPOB

OTHOCHUTEJIBHO €0 COOTBETCTBYIOLIECTIO OITUTUYECCKOTO N30MEpPa.

Korna packpbIToe coeqMHEHNEe Ha3BaHO WIIM MPENCTABICHO 0e3 yKa3aHHs CTePEOXUMHU
Y, HAalIpuMep, COeAMHEHNe UMEET 10 MEeHbLIeH Mepe 1Ba XHMPAIbHbIX LIEHTPA, MOAPa3yMeBaeTCs,
YTO HA3BaHUE WJIM CTPYKTypa OXBATHIBAET OJMH CTEPEOU3OMEp COEAMHEHMs, He COAEp KaIluil
APYTUX CTEPEOU30MEPOB, CMECh CTEPEOU3OMEPOB U CMECH CTEPEOU30MEpOB, OOOTralIeHHbIX
OmHUM wuaM Oojiee CTepeou3oMepaMu OTHOCHTENbHO JApyroro(ux) crepeon3oMepa(os).
Hanpumep, Ha3BaHWE WU CTPYKTYpa MOKET OXBATbIBATh OWH CTEPEOU3OMED, HE COAEpIKAIIMI
APYTUX JHACTEPEOMEPOB, CMECH CTEPEOHM30MEpPOB M CMECH CTepPeOM30MEpPOB, OOOTraleHHBIX

OIHUM WK 0OJiee muacTepeoMepaMy OTHOCUTENIBHO Ipyroro(ux) auacrepeomepa(os).

DHaHTHOMEpHAsl U AMAaCTEPEOMEPHAsi CMECH MOTYT ObITh pa3lesieHbl Ha COCTABJISIOLIHNE
UX SHAHTHOMEPHI WIH CTEPEON30OMEPHI XOPOIIO U3BECTHBIMH CITOCOOAMU, TAKMMH KaK XHUPaTbHO-
daszoBas razoBas xpomartorpadus, xXupaibHO-()a30Bas BbICOKOI(()EKTHUBHAS KHIKOCTHAS
xpoMarorpadusi, KpUCTATNU3ALUS COSIUHEHHS] B BHIE€ XHUPAJIbHOIO COJIEBOTO KOMILIEKCA WU
KPUCTAJTM3AINS COSTUHEHUS] B XHPAJIbHOM PACTBOPUTENC. DHAHTUOMEPBI U TUACTEPEOMEPHI
Takke MOTyT OBITh TONy4eHbl W3 JHACTEPEOMEPHO- WM  JHAHTHOMEPHO-YHCTHIX
MPOMEKYTOYHBIX TMPOIYKTOB, PEAreHTOB M KAaTaJU3aTOPOB XOPOIIO HW3BECTHBIMH METOIAaMU

ACUMMETPHUYECCKOTO CUHTE3A.

Hactosimmee wn3o0pereHne Takke BKIOYAeT (hapMaLEBTHYECKH MPHMEJIEMbIE COJIH
COEJIMHEHUH, PaCKPBIThIX B HACTOSIIEM NOKYMeHTe. PacKphIThie COSUHEHHS] HMEIOT OCHOBHBIE
AMHUHOTPYMIIBI, BCJIEACTBUE YEr0 OHH MOTYT OOpa30BBIBATH (HapMaleBTUYECKH MPHEMIIEMBbIE
conu ¢ papmanesTruecku npuemiaeMor(biMu) kucioroi(amu). [oaxonsimue GpapManeBTHIECKU
npueMJieMble aJAyKThl COSAMHEHUMN, OMUCAHHBIX B HACTOSIEM JOKYMEHTE, C KHUCIOTaMHU

BKJIOYAKOT COJIM  HCOPraHUYECCKUX  KHCJIOT (TaKI/IX KakKk XJIOpOBOAOpPOAHAasA  KHUCJIOTA,

16



opomucroBonoponHas, (Gocdopnas, merapocopHas, a30THasT U CepHAsT KHUCJIOTHI) U
OpPTaHUYECKUX KHUCJIOT (TaKMX Kak YKCyCHas KHUCIIOTa, OeH30JCyib(poHOBast, OeH30iHas,
3TaHCYJIb(OHOBAs, METAHCYJIb(POHOBASA, THTapHAst U TPUPTOPYKCYycHast KUcnoTsl). CoennHeHNs
COTJIACHO HACTOALIEMY H300PETEHHI0 C KHUCIOTHBIMU TPYNIAaMH, Takhe Kak KapOOHOBBIE
KHCJIOTBI, MOTYT 0Opa3oBbIBaTH (hapMaLEBTHUECKU IPHEMJIEMbIe COJMH C (apMaleBTHUECKU
npuemseMbiM(bIMi)  OcHOBaHueM(amu). Ilopxopsamme  ¢dapMaLeBTHUECKH TMpUEMIIEMbIE
OCHOBHBIE COJIM BKJIIOYAIOT COJIM AMMOHHUS, COJIH LIEJIOYHBIX METAJUIOB (TaKHe KaK COJNIU HATPHUs
U Kajgus) W CONM IIEJIOYHO3EMENbHBIX METAJUIOB (Takue Kak COJNM MarHus M KaJbLus).
CoenuHeHus: ¢ 4eTBEPTHYHONW aMMOHHEBOM TPYNIIONH MOTYT TakXe COAEPIKaTh IMPOTHBOAHHOH,
TaKOHM Kak xjopuz, OpOMuUA, MOAUM, alleTaT, MepxJjopaT U TOMy nojgoOHbe. Jlpyrue npumepsl
TAaKUX COJeH BKJIOYAIOT THAPOXJIOPUABL, THUAPOOPOMHUBI, Cyib(aThl, MeTaHCYIb(OHATHI,
HUTPAThI, AaleTaThbl, CYKIHUHAThl, OEH30aThl M COJNM C AaMHUHOKHCIOTaMH, HalpuMep ¢

[ITyTAMUHOBOM KHCJIOTOM.

CoenuHeHus, ONMMCAaHHBIE B HACTOSINEM JOKyMeHTe, crnocoOHbl mHrHOmposats HPKI.
CrnenoBaTenbHO, B 0O0IIEM, COEIMHEHUs], ONMMCAHHBIE B HACTOSLIEM IOKYMEHTE, IOJE3HbI IS

JieueHUs1 3a00JIEBAHUI WIIM COCTOSIHHI, CBSI3AHHBIX C JTAHHBIMU KHHA3aMH.

B onHOM u3 BapuaHTOB OCYLIECTBJICHUs COEIMHEHHUs, ONUCAHHbIE B HACTOALLEM
NOKYMEHTE, MPeACTaBysiioT coboit uHrudutopbl HPK1 U sSBISIOTCS MONE3HBIMU ISl JICYEHMUS

3a00JIeBaHMI, TAKMX KaK PaK, CBI3aHHBIX C JaHHOW(BIMHU) KMHA30M(aMu).

Eme omuH acmexT HACTOSINEro M300peTeHUsT OTHOCUTCS K Croco0y jedeHus: cyObeKTa,
CTPAAIOLIET0 PAKOM, BKIIIOYAKOIIUN BBeAeHHE CYOBeKTYy O(P(EKTUBHOTO KOJIUYECTBA
COCAUHCHUs, OMMCAHHOIO B HACTOALIEM JOKYMCHTEC . B OOHOM H3 BapHaHTOB OCYIICCTBJICHUA

COEIMHEHUs], OTIMCAHHbIE B HACTOSIIEM JTOKYMEHTE, HHTHOUPYIOT POCT OMYXOJIH.

Bunbr paka, nmoanexamque JiedeHHIO (BKJIIOYAs CHIDKEHHE BEPOSITHOCTH pPELMINBA)
crocobaMu COTJIACHO HACTOSIIEMY H300pPETEHUIO BKIIIOYAIOT PaK MOJIOYHOW JKeNe3bl, pPaK
TOJICTOM M TMPSMOW KHINKH, PaK JIETKOTO, PaK SIUYHUKOB, PaKk MAaTKH, PaK MPEeACTaTeNIbHOU
JKENe3bl, JIEMKO3bl, JUM(GOMBI, pak Mo3ra (BKIOYAs MyJbTU(POPMHYIO IIIHOOIACTOMY U
HelpoOMacToOMy), pak TOJIOBBI U IIeH, paK TMOKENyJAOYHONW JKeJe3bl, MeJaHOMY,
reMaToOKJIETOYHYIO0 KapIUHOMY, PaK MOYKU M CAPKOMBI MSATKHX TKaHel. B ogHOM n3 BapuaHTOB
OCYINECTBJICHHs] PaK MPEACTABISIET COOOH pak MOJIOUHON >KeJie3bl, paK TOJICTOW KUIIKUA U PaK
SSMYHUKOB. B ONHOM W3 BAapUAaHTOB OCYINECTBICHHUS paK BbIOpaH W3 JieHiK03a, OCTPOrO
MHUEJIOUJHOTO JIEHKO03a, XPOHUYECKOTO MHEJIONENKO3a, paka MOJIOYHOM JKeJie3bl, paka MO3ra,
paka TOJICTOW KHUIIKH, paka TOJICTOM M MPsIMOM KMUIKH, paKa rOJIOBbI U IIE€H, TeNaTOKJIETOYHON

KapOUHOMBI, aACHOKAPIIUHOMBI JIETKOIO, METaCTaTH4YECKOI MCJIaHOMBI, paka HOI[)KGJ'IYI[OLIHOI\/'I
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JKeNe3bl, paka MpecTaTesbHON XKeye3bl, paka sSIMUHUKOB U paka MoYku. B ogHOM u3 BapuaHTOB
OCYILIECTBIIEHHS PaK MPENCTaBIseT COOOH pak JErkoro, paK TOJICTOW KHWINKH, PaK MO3Ta,
HEeWpoOIacTOMy, PaK MPENCTaTeNbHON JKeJe3bl, MEJaHOMY, MYJbTH()OPMHYIO TIHOOIACTOMY
WIN paK SUYHUKOB. B emme OnHOM BapuaHTe OCYLIECTBIIEHHs PaK MPEACTaBisieT coOoi pak
JIETKOTO, PaK MOJIOYHOH >Kene3bl, pak TOJCTOM KHUIIKHM, PaK MO3ra, HeilpoOiacToMmy, pak
NPEACTAaTEeNIbHON JKeJIe3bl, MEIaHOMY, MYJbTU(GOPMHYIO TIHOONACTOMY WM PaK SUYHUKOB. B
ele OJHOM BAapHAHTE OCYIIECTBIIEHHS PaK NMPEACTaBIAEeT COOON pak MOJOYHOH JKENe3bl, pak
TOJICTOM KMIIKM U paK JIerkoro. B eme ogHOM BapuaHTe OCYILECTBIEHHUS paK MPECTABIISET
coOOl pak MOJIOYHOH ene3bl. B ele ofHOM BapuaHTE OCYINECTBJICHUS pakK MPEACTaBIIAET
coboii 0as3anpHBI TMOATHII paka MOJIOYHOHM >Kele3bl WIM JIIOMUHAJIbHbIN moatun B paxa
MOJIOUHOHM kene3bl. B eme oOmHOM BapuaHTe OCYIIECTBICHHUS pak TPEACTaBIsieT COOOM
0azanpHBI MOATHUII paka MOJOYHOH kene3bl. B eme oxHOM BapuaHTe OCYIIECTBIICHUS
0a3zanbHBI TMOATHII paka MOJOYHOW kene3bl mpencrasisier coboii ER- (scTporeHoBblit
peuenTop), HER2- u PR- (mporecTepoHOBBII peLienTop) HEraTUBHBINA pak MOJIOYHOI jkese3bl. B
ele OJAHOM BapHAaHTE OCYLIECTBICHHs pak MpencTaBiseT coOOi pak Mrkux TkaHed. «Pak
MSITKUX TKaHEN» SIBISITCS NPUHSTHIM B JAHHOH O0JNIACTH TEXHUKU TEPMHHOM, OXBATBIBAIOIIUM
OMyXxoJi B JI0OOH MSTKOIM TKaHW OpraHu3Ma. Takasi Msirkas TKaHb COEIUHSIET, MONAEPKUBAET
WIN OKpY’)KaeT pa3nyHble CTPYKTYPbl U OpraHbl OPraHHW3Ma, BKJFOYAs, HO HE OrPaHUYMBASIChH
MEPEeYUCIIEHHBbIM, TJaJKHe MBILIIbI, CKEJEeTHbIE MBIl CYXOXKHIHUS, BOJOKHUCTYIO
COEIMHUTENIbHYI0 TKaHb, JKUPOBYIO TKaHb, KPOBEHOCHblE U JUM(ATUYECKUE COCYAbI,
NEPUBACKYJSIPHYIO TKaHb, HEPBBl, ME3€HXUMAJbHbIE KIETKM U CHHOBHAJIbHBIE TKaHU.
CrnenoBarenbHO, paK MATKUX TKAaHEH MOXET MPEACTaBISATh COOOW pak »KUPOBOH TKaHH,
MBIIIEYHOH TKaHW, HEPBHOW TKAaHU, CYCTABHOW TKaHH, KPOBEHOCHBIX COCY/IOB, JTUM(PATHIECKHX
COCYIOB M BOJIOKHHUCTBIX COEIMHUTENIbHBIX TKaHeW. Pak MArkuX TKaHeW Moxke OBbITh
IOOpPOKAUYECTBEHHBIM WM 3JI0KaueCTBEHHbIM. OQOBIYHO 3JI0KaYECTBEHHBIH paKk MSTKHX TKaHEH
Ha3bIBAIOT CapKOMaMu WM capkoMaMHu MArKUX TkaHeil. CyllecTByeT MHOXECTBO THUIIOB
ONMyXOJiel MSTKUX TKaHEH, BKJIIOYAsl JIMIOMY, JHUIOOJACTOMY, THOEPHOMY, JHIIOCAPKOMY,
JeHOMHOMY, JIEHOMHOCAPKOMY, paOIoMHOMY, pabaoMHOCapKoMy, HeHpohuOpoMy, HIBAHHOMY
(HeBpUIIEMMOMY ), HEBPOMY,  3JIOKQUECTBEHHYIO  I[IBAaHHOMY,  HelpoduOpocapkomy,
HEMPOTeHHYIO CapKOMY, HOAYJISIPHBIM TEHOCHHOBHUT, CHHOBHUAJIbHYIO CApKOMY, T'€MaHTHOMY,
IJIOMyCHYIO OIyXOJIb, F€MaHTHONEPULIUTOMY, T€MAaHIMOIHAOTEINOMY, AHIHOCAPKOMY, CApKOMY
Kamomm, mumdanruomy, ¢ubpomy, smacropudOpoMy, MOBEPXHOCTHBIH  (ubpomaros,
¢bubpo3HyIO THCTUOIIUTOMY, ¢dudbpocapkomy, ¢$ubpomaros, BBIOYXAOIIYIO
nepmarodpudpocapkomy (DFSP), 3nokaugectBenHyro ¢udposnyro ructuouutomy (MFH),

MUKCOMY, 3CPHUCTO-KIICTOYHYHO OIIYyXOJib, 3JIOKAQYCCTBCHHBIC ME3CHXUMOMDBI, aJIbBCOJIAPHYIO
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MATKOTKAHHYIO  CapKOMY, OSHUTEJIHOUIHYIO CapKOMy, CBETJIOKJIETOUYHYI) CapKoMy H
JECMOIUIACTUYECKYI0 MEJKOKJIETOYHYIO OMyXOJb. B KOHKPETHOM BapuaHTE OCYILIECTBJICHUs PAK
MSITKOW TKaHU TIPEACTaBJISIET COOOW CapKoMy, BBIOPAHHYIO W3 TPYMIbIL, COCTOSINEH H3
¢bubpocapKkoMBI, CapKOMBI JKEJTy JOYHO-KUIIEYHOT O TPAaKTa, JIEHOMHUOCAPKOMBI,
nenuddepeHInPOBAHHON JIMITOCAPKOMBI, TUICOMOP(HON JIUTIOCAPKOMBI, 3JIOKAYECTBEHHOMN

¢ubpo3HOI rHCTHONUTOMBI, KPYTJIOKJIETOYHONH CApKOMBI i CHHOBUAJIBHON CApPKOMBL

B HacTtosmem wu300pereHMHM TakXke NpPEUIOKEHBl CHOCOObI JieueHUs CyObeKTa,
cTpajaroliero 3ad0JeBaHUEM, BKIIIOYANONINE BBENEHHE CYObEeKTy 3(P(EKTHBHOTO KOJINYECTBA
COEMHEHMs], TPEICTABICHHOTO CTpYyKTypHOU ¢opmynoii (I), B komOuHaumu ¢ 3¢ ¢ ekTuBHON
UMMYHOMOZYJIUpYIOIeH Tepanuell (Takke Ha3blBaeMON HMMMYyHoOTepamnuei). MmmyHoTepanus
npeacTaBisieT coOoi JieueHne 3a00eBaHus C MOMOIIBI0 UMMYHOMOYJIUPYIOIIEro areHTa AJis
BbI30BA, YCUJIEHUs] WM NOAABJIEHUS UMMYHHOro oTBeTa. MIMMyHOTEpanuu, npeaHa3HaYeHHbIE
IJIsl BBI30BA WJIM YCHJIEHHS HMMYHHOTO OTBETa, KJIACCU(PUIMPYIOTCS KaK aKTHUBALMOHHBIE
UMMYHOTEpAnuyu, B TO BpeMs KaK CHIKAOIIUE WM NOAABJSIIOIINE HMMMYyHOTEpaluu
KIaCCHQUIMPYIOTCST KaK MNOAABISIIOIINE HWMMYHOTepanmuu. 3a0oneBaHue, ONUCAHHOE B

HACTOSIIIIEM JOKYMEHTE, PE/ICTABIIsIET COOO0I pak.

HmMmyHOMOAyupylOmye  Tepamud [pPU  WUCIOJNb30BAaHUU  OTAEIBHO  WMIM B
KOMOWHUPOBAHHBIX ~METOJAX, BKJKOYAIOT 1) WHCHOUTOPBL, OJOKUPYIOIIME HMMYHHbBIE
KOHTPOJIbHBIE TOYKH, BKJIIOYAs, HO HE OrPAaHUYMBASACH NepeducieHHbiM, aHTutena k CTLA4

(Gemox 4, acCOUMMPOBAHHBII € LMUTOTOKCHYECKUMH T-mumdouutamu) (Hampumep,

unuauMymad), areHtsl, Onmokupyromue B3aumoneiicteue PD-1/PD-L1 u PD-L2, nanpumep,
HuBonymad (OmmuBo ot kommanuu Bristol Myers Squibb), memOponuszymad (Ketitpyna, KM-
3475, or komnanuun Merck), muaumusymad (CT-011, or kxomnanuu Cure Tech), BMS 936559
(BMS) u MPDL3280A (or xommanuu Roche), m npyrue penentopsl, HHTHOUpPYROIINE
UMMYHHBII OTBeT, Hampumep, aHtureno k CDA47; ii) kierouHble Tepanuu (BKIFOYAs, HO HE
OrPaHUYMBASICh MEPEYHCICHHBIM, TEPAIUIO IEHAPUTHBIMU KileTkamu (Hampumep, Sipuleucel T
(Provenge) u amontuBHble T-KJI€TOYHBIE TEpanuy, ii1) CTpaTernyu BaKLWHALMY, 1V) aJONTUBHAS
T-xknerodHass Tepamusi; V) areHThbl, NPEAOTBPALIANOIINE METa0OJUYEeCKOe HWHrHOMpPOBaHUE
UMMYHHOTO OTBETa, BKIOYass HWHTUOUTOPBI HMHAOJAMHUH-2,3-THOKCUTeHa3bl (Hampumep,
INCB024360 (ot xommanmm Incyte), 1-merun-D-tpunrodan, uHIOKCHMON (OT KOMIAHUHU

NewLink Genetics)) nnu aprusasy; ¥ vi) UUTOKMHOBYIO TEPAIHIO, HapuMep, HHTepdepoHsI (B

4acTHOCTH, uHTepdepoH | Tnna) u uHTEepIeHKUHBI (HapuUMep, HHTEPIEHKIH-2).
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B ogHOM M3 BapHaHTOB OCYILIECTBICHUS UMMYHOMOIYJIUPYIOLIUN areHT, UCIOJIb3yEeMBbIH
U IMMYHOMOZYJUPYIOLIEH Tepanuu, mpenacrtasBiser cobodt umuruOurop PD-1, mampumep,

anruresio kK PD1.

benok nporpammupyemMoii kietouHon cMmeptu 1, Takke uzBecTHbI kak PD-1 u CD279
(xnacrep nuddepenuupoku 279), mpencrasiser coOoit OeoK, KOTOPBIH KOAMPYETCS B
opranuzMe uenoseka reHom PDCDI1. PD-1 mnpexncraBnser coboii peunentop KJI€TOYHOH
MOBEPXHOCTH, MPUHAJIEKAIINUN HaZCEMEHCTBY HIMMYHOIJIOOYJIMHOB M SKCIPECCUPYIOIIUICS Ha
T-knerkax u npo-B-knerkax. PD-1 cBsasbiBaer nBa nuranga, PD-L1 u PD-L2, o0a u3 koTOpbIx

MPUHAAJIEKAT CeMENCTBY B7.

PD-1 u ero nuranabl UrparOT BaXKHYK pPOJb B MOHMKAKOIIEH PETyJsALUd UMMYHHOU
CUCTEMBI NOCPEACTBOM MPENOTBPALLEHUS aKTUBALMKU T-KJIETOK, 4TO, B CBOK O4Y€peNb, CHUKAET
AyTOUMMYHUTET U CIOCOOCTByeT ayToTojiepaHTHOCTH. HWHrubupyromee naeiictue PD-1
JOCTUraeTcsl MOCPEACTBOM ABOMHOIO MEXaHM3Ma CTUMYJILMU arnontosa (IporpaMMupyeMoi
KJIETOYHOH CMepTH) B aHTHreHcnenuupuuecknx T-kieTkax B JUM(ATHUECKHX y3Jax IpH

OJTHOBPEMEHHBIM CHIDKEHHH aronTo3a B peryssaropHbix T-knerkax (T-cympeccopax).

Wurnbutop PD-1, ucnone3yemblii B HAacTOsIIEeM H300pETEHUM, BKIOYAET, HO He
OTpaHUYEH MEePEeYHCICHHbIM, HHBOJIyMad, mnemOponm3ymad, numminzymad, BMS 936559,
MPDL3280A, MSB0010718C wmu MEDI4736. U3 wux BMS 936559, MPDL3280A,
MSB0010718C u MEDI4736 cBsspiBatoT gaurana PD-L1, Bce u3 KOTOPBIX SIBJSIIOTCS
antutenamMu. Kak HuBonymad, Tak u memOponuszymad onobpensr Ympasnenuem CIIA mo
KOHTPOJIFO Ka4eCTBa TMHUINEBBIX TMPOAYKTOB M JIEKAPCTBEHHBIX IMpErapaToB MJisi JIEYEeHUsI
HeomepadenbHON WM MeTacTaTHYeCKOH MeJaHOMbI, [epecTaBliell OTBeYaTb Ha IApYyrue

JICKAPCTBCHHBIC CPEACTBA.

Crtparerun  BakIMHALMKU  BKJIIOYAIOT  MPOTHBOMUKPOOHYID  HUMMYHOTEPAITUIO,
BKJIFOUAIOIIYIO BAaKLUMHALMIO, BJICKYIIYIHO AKTHUBALMIO OTBE€Ta MMMYHHOH CHCTEMbI Ha

BO30YIUTENb UH(EKIIHH.

B anontuBHOlN T-KkJIETOYHON Tepamuu AJisl aTakKd HA PAKOBbIE KJIETKU HMCIOJIB3YIOTCS
LIUTOTOKCHYecKHe T-KJieToUHbIe OTBETHI. T-KJIETKH, 00JIaJaroIiie €CTEeCTBEHHON WM CO3aHHON
METOZaMH M'€HHOW WHXXEHEpUU PEaKTUBHOCTBIO MO OTHOLIEHMIO K paKy MallleHTa, TeHEepUpPYIOT
in Vitro W 3aTeM NepecaknBarT 0OpaTHO ManueHTy ¢ pakoM. OIHO HCCIeNOBaHUE, B KOTOPOM
UCTIOJIb30BAIMCh ~ ayTOJIOTMYHBIE TMPOHHUKAIOIIWE B  OMyXOJib  JIUM(OLUTHL, OKa3aJoCh
3¢ EKTUBHBIM JICYEHHEM TMAlMEHTOB, CTPAAAIOIINX METACTATHUYECKOH MEIaHOMOH. DTO MOXKET
OBITb TOCTUTHYTO M3BJIECUEHHEM T-KJIETOK, HaXOMSIIUXCS B OMYXOJH MAlEeHTa, KOTOPbIE yuaT

ATaKOBATb PAKOBLIE KIICTKH. Ot T-kaeTKH Ha3BIBAIOT NPOHUKAIIHUMHU B OIYXOJib
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auMmdormramu (TIL), U BNOCHEACTBUU CTUMYJHUPYIOT UX PAa3MHOXKEHUE i1 Vitro, WUCTOJNb3ysi
BbICOKHE KOHUEeHTpauu [L-2, antutena k CD3 u amiopeakTUBHBIX MUTAKOLIUX KJIETOK. JDTH T-
KJIETKH 3aTeM MePecaKuBar0T OOPaTHO MAIlUEHTY OJHOBPEMEHHO C SK30T€HHBIM BBeneHueM [L-2

AJIs1 AOMOJIHUTEJIbHOTO YCHUIICHUS UX HpOTHBOpaKOBOﬁ AKTHBHOCTH.

B HacTtosimmem wu300pereHMHM TakXkKe MPEUIOKEHBI CHOCOOBI JieueHus CyObeKTa,
CTPafaloler0 pakoM, BKIIOUAOIIUE BBeAEHHE CyOBeKTy 3(P(PEeKTHBHOrOo KOJIUYECTBA
COEMHEHUs], TPENCTABIEHHOro CTPYKTypHOH ¢opmynoii (I), B komOuHaumu ¢ >¢pQexkTHBHON
NPOTUBOPAKOBOM Tepanueil. B ogHOM M3 BapUaHTOB OCYINECTBJIEHHUS PaK MPENCTaBIsAeT COOOH
METaCTaTUYECKUU pax. «MeracTaTuuecKkui pax» npeacTaBisieT  coOoM pax,

pPacIpOCTPAHUBIIUICS U3 CBOEH UCXOAHOU JIOKAJIU3aLUK B IPYTUe YaCTH OPraHUu3Ma.

IIpoTtuBOpaxkoBasi Tepanus, ONUCAHHAS B HACTOSIILEM JOKYMEHTE, BKIHOYAET COBMECTHOE
BBeZieHHe 3((QEKTUBHOrO KOJIWYECTBA BTOPOrO IPOTHBOPAKOBOIO areHTa U PacKpbITOro
unruouropa HPK-1. «IIpoTuBopakoBeIii areHT» NpeacTasiser coOol COeANHEHHE, KOTOPOe MPH
BBeeHNH B 3(P(PEKTUBHOM KOJH4YecTBE CYOBEKTY, CTPAAaIOLIeMy PakOM, MOXKET NMPHUBECTH K
AOCTIDKEHUIO, YaCTUYHO WJIM B 3HAYHUTENIPHOM CTENEHH, OJHOTO WM Oojee U3 CIeNYIOIIEro:
OCTaHOBKAa pPOCTa, YMEHbBIIEHHWE CTENeHH paka (HampuMep, YMEHbIIEHHE pa3Mepa OIMyXOJn),
MHTHOMPOBAaHNE CKOPOCTH pPOCTa pPaka W YMEHbLUIEHHE HMHTEHCHUBHOCTH WM YJIy4IIEHHE
KIIMHUYCCKOro CHUMIITOMAa HJIM HHAUKATOPA, CBA3aHHOI'O C pakKoM (TaKOFO KaK KOMIIOHCHTbI

TKaHEH WJIN CbIBOPOTKH), WIIH YBEJTHUYEHHE MPOAOJDKUTEIbHOCTH JKHU3HH CyOBEeKTa.

IIpoTHBOpaKOBBIE Are€HTHI, MOAXOASINUE IJIsi MPUMEHEHHs] B COCO0ax, OMHCAHHBIX B
HACTOSIIIIEM TOKYMEHTE, BKJIIOYAIOT JIFOObIe MPOTUBOPAKOBBIE aT€HThI, OOOPEHHBIE JIJIs JICUSHHS
paka. B ogHOM W3 BapUaHTOB OCYILIECTBJIEHUS MPOTUBOPAKOBBIA areHT BKIIFOYAEeT, HO He
OTPaHUYEHO MEePEUYHUCICHHBIM, HAlIEICHHOE aHTUTEJIO, MHIHOUTOP aHTHOTeHe3a, aIKHIIUPYIOLIUH
areHT, aHTuUMeTaboJuT, ankajoua OapBHHKA, TakKCaH, MOAO(QUIUIOTOKCHH, WHTHOUTOP
TOTIOU30MEPA3bl, TOPMOHAIBbHBIN AHTUHEOIJIACTHYECKUN areHT U JIPYTryue aHTUHEOIIAaCTHIECKHe
areHTbl. B ONHOM W3 BapUAaHTOB OCYIIECTBJIEHUS MPOTUBOPAKOBOE CPEACTBO MPENCTaBJISIET

coboit uarndurop PD-1, Hanpumep, anTureno k-PD1.

B OOHOM H3 BAPUAHTOB OCYLICCTBJIICHUSA IPOTHBOPAKOBBIE Aar€HTbI, KOTOPBIC MOXKHO
MPUMCHATDH B cnoco6ax, OMUCAHHBIX B HACTOALIEM JOKYMCHTE, BKIIFOYAKOT, HO HE OI'paHUYCHDBI
MEPEYUCIIEHHBIM, TAaKJUTaKCeN, JoueTakces, S-propypauui, TpacTy3ymad, JamaThHUO,
OeBanmn3ymad, JETPO30J, TO3EPENIUH, TaMOKCU(EH, HeTykcumad, MaHUTyMymad, reMiuTalOuH,
KaHeL{I/ITa6I/IH, HPUHOTCKAH, OKCaJIUIIJIaTHUH, Kap6OHJ'IaTI/IH, OUCITJIATHH, I[OKCOPY6I/IL[I/IH,

smupyounuH, 1wkiIodpochamMua, METOTpeKcaT, BUHONACTHH, BHHKPHUCTUH, MeJdaas,
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nuTapabuH, STOMO3UA, NAyYHOPYOWIMH, OJEOMHUIMH, MUTOMHIWH W QAPUAMHULUH, H UX

KOMOUHALIUIO.

B omHOM ®3 BapWaHTOB OCYIIECTBIIEHUS MPOTUBOPAKOBBIA AareHT WM COEIHHEHUE,
npeACcTaBiIeHHOe CTpyKTypHOU ¢opmynoit (I), BBomsiT omHOBpemeHHO. [Ipu OnHOBpeMEHHOM
BBEJCHUH MMPOTUBOPAKOBBIN areHT M COSIUHEHUE MOTYT BBOIUTHCS KaK KOMITIOHEHTBI OJHOTO U
TOTO JK€ TperapaTa WM pa3HbIX IMpernapaToB. B KkauecTBe albTePHATHBBI, COSAMHEHHE U
JOTIOJTHUTEIBHBIA TTPOTUBOPAKOBBI AreHT BBONSAT IO OTAEIBbHOCTH B pa3HblE MOMEHTHI

BPEMEHU.

IIpn wucnonb30BaHMM B HACTOSALIEM JOKYMEHTE <«IeueHHe CyOBeKTa, CTpamaroliero
paKoM» BKJIFOYAET NOCTIKEHHE, YACTUYHO WJIM B 3HAYUTEJIbHON CTENeHH, OQHOro Win Oojee u3
CJIEAYIOIIEro. OCTAHOBKA POCTA, YMEHbIIEHUE CTENEHN paka (HarpuMep, YMEHbIIEHHE pa3Mmepa
OITyX OJIN ), ”THTUOMPOBAHUE CKOPOCTH POCTA PaKa, YMEHbIICHUE HHTEHCUBHOCTH WJIH YJIyULlIeHHE
KJIMHIYECKOTO CHUMITOMA WJIM WHIMKATOPA, CBSI3aHHOTO C PakoM (TaKOro Kak KOMITOHEHTBI
TKaHEH WM CHIBOPOTKH), UJIM YBEJIHUEHHE MPOAOJIKUTEIbHOCTH KU3HH CyObEKTa, U CHI)KEHUE

BEPOSTHOCTH PELIHINBA PAKa.

Tepmun «3¢p(peKTHBHOE KOIMYECTBO» O3HAYAET KOJMYECTBO, KOTOPOE INPH BBEIEHHH
cyOBEeKTy NMPHUBOAUT K ONArONPUATHBIM WM JKEJAeMbIM pPe3yJIbTaTaM, BKJIIOYAsl KIMHUYECKUEe
pe3yJbTaThl, HAMpUMEp, WHTUOMPYET, NOMABJISET WM YMEHbLIAET pak (Hampumep, Kak
OTpeneNnseTcs] KIMHUYECKUMH CHMIITTOMAMH WJIA KOJJMUYECTBOM PAKOBBIX KJIETOK) y CyOBEKTa 1Mo

CPaBHCHHIO C KOHTPOJIEM.

OO6bruHO 3¢ (PeKTUBHOE KOMMYECTBO COEIMHEHUS], OITMCAHHOTO B HACTOSLIEM JIOKYMEHTE,
BapbUPYET B 3aBHCHUMOCTH OT pa3JIMYHbIX (PAKTOPOB, TAKUX KaK pacCMaTpUBaeMoe
JIEKAPCTBEHHOE CPEICTBO HJIM COeNUHEHHe, (papMaleBTUYeCKasi KOMIIO3HLIUS, MyTh BBEICHHS,
TUN 3a00JI€BaHUS MM PACCTPOICTBA, JINUHOCTh CyOBEKTa WM PELUIHEHTAa, IOJUIEXKAIIero
JEYCHHI0, W TOMY TOAOOHBIX, OJHAKO, HECMOTPSl Ha 3TO, MOXET OBbIThb YCTAHOBJIEHO
CMEeLUAIMCTOM B JAHHOH OOJIACTH TEXHHUKH C TIOMOLIBIO CTAHIAPTHBIX METOIUK. D PeKTHBHOE
KOJIMYECTBO COEANHEHUS COTIACHO HACTOSIIEMY M300pPETEHHI0 MOXKET JIETKO OBITh OIPEIeNeHO
CMELUAIMCTOM B JTAHHOW OOJIACTH TEXHUKH C TIOMOLIBIO CTAHJAPTHBIX METOAOB, U3BECTHBIX B

IAaHHOU 00JIACTU TEXHUKMU.

B onHoM BapmanTe ocymectieHus 3(PEKTHBHOE KOJINYECTBO COSTUHEHHUS, OITMCAHHOTO
B HACTOSIIIEM JOKYMEHTe, cocTaBisier ot npudausutensHo 0,1 no mpubmusurensro 1000 mr/kr
Macchl Tella, WK, B Ka4eCTBE aJbTEPHATUBBI, OT Mpubmm3uTenbHo 1 1o nmpubnusutensHo 500
MI/Kr Macchl Tena. B eme omHOM BapwaHTe oCyIiecTBiIeHUs 3(PQPEeKTHBHOE KOJIHMUYECTBO

COCAUHCHUs, OMUCAHHOIO B HACTOALNEM NOKYMCHTEC, COCTABJISICT OT HpI/I6J'II/ISI/ITe.]'II:>HO 0,5 a0
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npubausuTenbHo 5000 Mr/m’, MM, B KauecTBe ajibTepPHATUBLI, OT MPUONH3MTENBHO 5 110
2 (v
npubmu3uTensHo 2500 MI/M°, U B Ka4eCTBe €llle OHOW aJbTEePHATHBBI, OT MPUOIM3UTENBHO SO
2 -~
no npubmmsurensHo 1000 mr/m”. Cneumanucty B AaHHOH OOJACTH TEXHHKH TOHSTHO, YTO
orpeneneHHble (PaKTOpPbl MOTYT BJIMATH HAa IO3MPOBKY, HEOOXOaMMyro Uit 3(PQeKTHBHOrO
JedeHnst CyObeKTa, CTPAJaroIero OT paka, WM CHIDKEHUs] BEPOSTHOCTH PELUANBA paka. JTH
(baxTOpBI BKIFOYAIOT, HO HE OTPAaHUYEHBI NEPEUNCICHHBIM, CTEIIEHb TSHKECTH 3a00JIeBaHUsS M
paccTpoicTBa, TNPENUIECTBYIOIIUE JIeUeHHUs, OOliee COCTOSHHWE 3I0POBbS H/HIM BO3PacT

cyOBeKTa U Apyrue UMeronecs 3a00IeBaHus.

«CyObexT» mnpeacTaBiseT cOOON MIIEKOMUTAIOINEe, MPEANOYTUTENIPHO YeNOBEKa, HO
TaKXK€ MOXKET NPEACTaBIATh COOOHM SKMBOTHOE, HYXJAIOLIeecs B BETEPUHAPHOM JICUEHUH,
HarpuMmep, JOMAlIHWE SKUBOTHble (Hampumep, coOakM, KOIIKM MU TOMY IOAOOHBIE),
CEJIbCKOXO35IIICTBEHHbIE JKUBOTHBIE (HAampuUMep, KOPOBBI, OBIL(bI, CBMHBHU, JIOLUIAJU U TOMY
nonoOHbIe) 1 1a00OpaTOpHbIE JKUBOTHBIE (HAIPUMEp, KPBICHI, MBIIIH, MOPCKHUE CBHHKH U TOMY

noAoOHbIE).

CoenuHeHus, ONMHMCAHHBIE B HACTOALIEM JOKYMEHTE, MOTYT BBOJUTBCS MALEHTY B
pasnmuHbBIX (opMax, B 3aBHCUMOCTH OT BBIOPAHHOTO IYyTH BBEIEHHUS, YTO IOHSTHO
CrIeLMaJINCTaM B JaHHOH oOnacTu TexHUKH. COeIMHEHUs COTIACHO HACTOSIIEMY M300pETEeHHIO
MOTYT BBOJUTBCS, HANPUMEp, MEPOPATbHBIM, MapEeHTEPaTbHbIM, OYKKaJIbHBIM, MOABS3BIUYHBIM,
MHTPAHA3aJbHbIM, PEKTAJIBHBIM IIYTE€M BBEACHUS, C MOMOINBIO IUIACTHIPs, ¢ MOMOIIBIO Hacoca
WIH YPEeCKOXHBIM IyT€M BBENEHHs, U (apMaLEeBTUUECKUE KOMITO3UIIMH COCTABISIOT
cooTBeTCTBYIOIIMM  oOpa3om. [lapeHTepanbHOE BBEOEHHE BKJIOYAeT BHYTPUBEHHbIN,
BHYTPUOPIO LIITHHBIH, MOKOKHBIH, BHYTPHUMBILLIE€YHBI, TPAHCINUTEINATbHBIN,
WHTPAHA3aJbHbIM, BHYTPWIETOYHbIN, WHTPATEKAJIbHbIA, PEKTAJIbHBIH M MECTHBIH PEXKUMBbI
BBeneHus. [lapeHTepaabHOe BBEICHHUE MOXKET OCYIIECTBIISATHCS B BHI€ HENPEPbIBHON HH(Y3UU B

Te€4YeHHe BHIOPAHHOTO MEePHOJA BPEMEHH.

CoenvHeHuMs1, OMUCAHHBIE B HACTOSIIEM JIOKYMEHTE, MOTYT OBITh MOAXOISIIUM 00pa3oM
BKJIIOYEHbI B  cocTaB  (hapMaleBTUYECKMX  KOMIO3WULMH Ui  BBEOEHUS  CYyOBEKTY.
dapmareBTHUECKHE KOMIIO3HIMU COTJIACHO HACTOSAINEMY H300pPETEeHHMIO Ui 3TOr0 MOTYT
HeoO0s13aTeIbHO BKJIFOYaTh ONMH MK OoJiee (papMalieBTUYECKH MPUEMJIEMbIX HOCUTEJEeH W/WIH
pasbaBuTeneil, TAKMX KaK JIAKTO3a, KpaxMal, LEJUTF0JIo3a M AEKCTpo3a. Takke MOryT ObITh
BKJIFOYEHbI M JpPYrHe SKCLUMUEHTbI, TaKhe KaK BKYCOBbIe areHThl, MOACIACTUTENH |
KOHCEpPBAHThI, TaKHe KaK MeTW-, 3THJ-, Nponwi- u Oyruinapabenbl. bonee monHble CIUCKH
TMOAXOMAIINX SKCIUITHEHTOB MOXKHO HaiTH B kuure Handbook of Pharmaceutical Excipients (5%

Ed., Pharmaceutical Press (2005)). Cnieunanucty B HaHHOH OOJIACTH TEXHUKU MU3BECTHO, KaKUM
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o0pa3oM TMONy4ar0T TMpenapaTel, MOAXOMIINNE JUI pPAa3JIMYHBIX BHIOB IIyTeH BBEACHUS.
OOwenpuHATbIE TEXHUKA U MHTPEAMEHTHI Il BBIOOPA U MOJYYEHUS MOAXOMALINX MPENapaToB
onucaHbl, HanpuMep, B kHUre Remington's Pharmaceutical Sciences (2003 — 20e u3nanue) u B
kHure The United States Pharmacopeia: The National Formulary (USP 24 NF19),
onyOnukoBaHHOW B 1999. Hocurenu, pazOaBuTenu WWIM SKCUUIMUEHTHI  SBISIOTCS
«IIPUEMJIEMBIMI» B TOM CMBICJIE, YTO OHH COBMECTHMBI C JPYTMMH HHTPEIUEHTAMHU

(I)apMaLIeBTI/I‘{eCKOfI KOMITO3HMIIUH U HE OKa3bIBAKOT nary6Horo BO3)1€I>1CTBPI$I Ha UX PpCLUIHNCHTA.

Kak npasuno, myis nmepopajbHOTO TEPareBTUYECKOrO BBENEHHs] COCIMHEHHE COTJIACHO
HACTOSIIEMY H300pPETEHHI0 MOXET OBITh OOBEOUHEHO C HKCIHUIIMEHTOM U HCIOJb30BAHO B
¢dopmMe mNpPUHMUMAEMBIX BHYTPb Ta0JeTOK, OyKKaJdbHbIX TaOJETKOK, IaCTHJIOK, Karcyl,

3NIMKCUPOB, CYCIIEH3HH, CHPOIIOB, 00JIATOK M TOMY IOAOOHOTO.

Kak mnpaBuio, Ansi MapeHTEpasbHOTO BBEACHHUS PACTBOPbI COEIUHEHHUsS] COTJIACHO
HACTOSIIIEMY M300PETeHHI0 MOTyT B 00IIeM ObITh MOJy4YeHBI B BOAE, MOAXOISIIMM 00pazom
CMEIIAHHOHN € TMOBEPXHOCTHO-aKTUBHBIM BEIIECTBOM, TAKMM KaK THUIPOKCHIIPOIIIILIEIUIIOIO3A.
Jlucriepcuu Taxke MOTYT OBbITh MOJyYeHBI B IIHLEPUHE, KUAKUX MOoNudTHiIeHrmkonsix, AMCO
U UX CMeCSIX, CO CHHPTOM miu Oe3 Hero, U B Maciax. [Ipy OOBIYHBIX YCIIOBUSIX XpaHEHHS H
UCHONB30BaHKsl 3TH [penaparbl COAep:KaT KOHCEPBAHT IUIsl MPENOTBPAILEHUS POCTa

MHUKPOOPTaHU3MOB.

Kak MmpaBuJIo, IMpU MNPUMCHCHHUUN IJIA I/IH']:CKL[I/Iﬁ IJI1 TIPUT'OTOBJICHHUSA CTCPHUIIBHBIX
HHBELHUPYEMBIX pPaCTBOPOB HIIN )mcnepcnﬁ Ji HEMCIJICHHOI'0 IIpueMa MNOAXOAAIIUMHA
ABJIAIOTCSA CTCPUIIbHBIC BOAHBIC PACTBOPBI UJIM AUCIIEPCHUN U CTEPUIIBHBIC ITOPOIKU COCANHEHUA,

OIMUCaHHOI'O B HACTOAIIEM JOKYMECHTC.

Jlns MHTpaHA3aJbHOTO BBEACHUS COCOUHEHUs COTJIACHO HACTOSIIIEMY HM300pPETEHHIO
MOTyT ObITh mMoOJydeHbl B (OpMe a’po30iel, Kamenb, Tejed M MOPOLIKOB. A3pPO30JbHBIE
KOMITIO3HUITUHN OOBIYHO coacpkar pacTBOp MKW TOHKOAUCHEPCHYHO CYCIICH3UIO AaKTUBHOI'O
BEIIECTBA B (1)I/ISI/IOJ'IOFI/ILIGCKI/I MPpUEMIIEMOM BOAHOM HWJIM HEBOAHOM PACTBOPUTEIC, U OOBIYHO
NPE/ICTABICHbl B PA3BOl WJIM MHOTOKPATHBIX 033X B CTEPHJIbHOW (OopMe B T€PMETUYHOM
KOHTEHHepe, KOTOPBbI MOXKET UMeTh (OopMy KapTpUAKa WM TOBTOPHO 3aMpaBIIATBCS IS
UCIIOJIb30BaHUsI C MOMOINBK) PAaCHbUIMTENBHOIO YCTPONCTBA. B KadecTBe albTepHATUBSI,
repMETHYHBIN KOHTEWHEP MOXKET MPEACTABISATh COOOH OQHOKPATHO HMCIONIB3YeMOe YCTPONUCTBO
JUIsl TO3UPOBAHUsA, TaKO€ KakK COAEp>KalUA pPA30BYK [A03Y HA3&IbHBIM WHIAIATOP WIH
a3p030J'II:>HbII71 PacCibLIUTED, CHaOKEHHBIH AOBUPYHOIIKUM KJIAIIAaHOM, MNPECAHA3HAYUCHHBIM [JIs
YTWIM3ALMKA TIOCHIE HCIonb3oBaHus. Korma nexapcTBeHHast ¢opma BKIKOYAET a3PO30JIbHBINA

pacnbuIUTE]Ib, OH COACPKUT PACHBUIAIOMICE BCIICCTBO, KOTOPOE MOXKET MPEACTABIIATH coboii
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CKaThIN ra3, TAKOU KaK CKaTbIM BO3AYX, WIM OPraHUYECKOE PACMBUISIOLIEE BEIECTBO, TAKOE KaK
(bTOpXJIOp3aMeLIeHHbI YIIeBOAOPOA. ASPO30JbHbBIE JIEKAPCTBEHHBbIE (DOPMBI MOTYT TaKXKe

UMeTh (pOPMY TTOMITOBOTO PACTIBUIATEIS.

Jlnst OYKKaIbHOTO WJIM TONBS3BIMHOTO BBENEHUS COCOUHEHHsI COTJIACHO HACTOSIIIEMY
H300pETEHNIO MOTYT ObITh OOBETUHEHBI C HOCUTENIEM, TAKUM KaK caxap, KaMelb, TParakaHT Hiu

JKEJIATUH U TIIULEPUH, B (hOopMe TaOJNeTOK, JIeEHIIOB TN MaCTUIIOK.

JUisi peKkTajbHOrO BBEACHHS] COCIUHEHUsS] COTJIACHO HACTOSIEMY H300pPETEHHI0 MOTYT
OBITH TIONy4eHbI B (pOpPME CYMIIO3UTOPHEB, COAEPKAIMUX OOLIETPUHSTYIO CYIIIO3UTOPHYIO

OCHOBY, TaKYIO KaK MacCJIO Kakao.

CoenuHeHus: COTrIacHO M300PETEHUIO MOTYT OBbITh MOJYYEHbI CIIOCOOAMH, M3BECTHBIMU
CMeLUAINCTaM B JAHHOH OOJACTH TEXHMKH, KaK MPOMJUIFOCTPUPOBAHO OOLIMMHU CXEMaMH H
crioco0aMu HIDKe, M TOCIENYOIIMMH IpUMepaMH CrnocoOoB mnonydeHus. Bcee wucxomnble
BEIECTBA MJIN KOMMEPYECKH JOCTYITHBI, MJIM MOTYT OBITh MOJIyY€HbI CIIOCOOaMHU, U3BECTHBIMH

crienuaJnucram B JIaHHOU objacTu TCXHHUKH, U C IOMOIIBIO OMMHCAHHBIX HHUXKEC MCTOIOB.

O6H.II/Ie METOAWKHA CHHTE3a 3asBJICHHBIX COEOUHEHUU MNpUBEOACHBI  HIDKE B

WUTIOCTPATUBHBIX NpUMepax, Kak NPOMUTIOCTPUPOBAHO HA cxemax 1 u 2.

NIIJTIOCTPATHUBHBIE ITPUMEPHI
Ipumep A: Cunres
O0mue cnocodbl

Kommepueckn OOCTyNHBIE MCXOAHBIE BELIECTBA, pPEAreHTbl U PacTBOPUTENU
UCIIOJIb30BAIM B TOM BHJE, B KOTOPOM OHM ObUIM mosy4yeHbl. Kak mpaBuio, peakmuu 0e3
y4acTHs BOIbI TIPOBOAMIHN B aTMochepe HHEPTHOTO ra3a, TAKOro Kak a30T MiM aproH. PoraPak®
Rxn CX oTHOCHUTCS K KAaTMOHOOOMEHHOH CMOJie, KOMMEPYECKH JOCTYIHOH OT KOMITAaHUH

Waters.

MUuKpOBOJIHOBBIE PEAKIMH MTPOBOIMIN C MIOMOLIBI0 MUKPOBOJIHOBOIO peakropa Biotage
Initiator. 3a mpoTekaHueM peakiuH, Kak npasmio, Habmomanu ¢ nomombo JKXMC (Bruker
Exquire 4000 unm cucrembr Waters Acquity UPLC). O4ncTky mpOMeKyTOUHBIX MM KOHEYHBIX
NPOAYKTOB TIOCPENCTBOM KOJOHOYHON (hdm-xpoMarorpaduu OCYLIECTBISIIM C MOMOLIIBIO
Biotage Isolera ¢ xkpemuueBbiMu kaptpumkamu KP-SIL wmm HP-SIL, wnm  ocHoBHO-
momgudumuposanHoro kpemaus KP-NH wu coorBercTByromumm obpasuamu. O4uCTKY €

noMomiblo  obparnenno-daszosoit BOXKX ocymecteimsiim Ha cucteme BOXKX Varian PrepStar
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mozenu SD-1 ¢ komoHkoH i obpamieHHo-¢pa3oBol xpomarorpadguu Varian Monochrom 10p
C-18 ¢ momometo rpanuenta ot 10% MeOH/0,05% TFA-H>O no 90% MeOH/0,05% TFA B
H,O B Teuenme mnepuona, cocraBisiBmiero 40 MuH, TpU CKOpocTH ToToka 40 MI/MHUH.
Obpamenno-ga30oByl0 OYHCTKY Takke OCYIIeCTB/sUIM ¢ TnoMmombio Biotage Isolera,
obopynoBanHoro kojionkor KP-C18-H, ucnonssyst 10-95% MeOH wunun CH3CN/0,1% TFA B
H>O. Ilporonnsie criektpsl AMP peructpuposanu Ha cnektpomerpe Bruker 400 MI', u macc-
CIIEKTPBI MOJyYajdu ¢ moMoupio crnekrpomerpa Bruker Esquire 4000 mmm cucrembr Waters

Acquity UPLC.

Ha3panus coeguHeHUl TOJy4aad C TOMOLIBIO MNPOrPAMMHOrO  obecreueHus,

BcTpoeHHoro B ChemBioDraw Ultra Bepcuu 12.0 or CambridgeSoft-PerkinElmer.

Coxpamenus:

BOJIH. BOJIHBII

6e3BOJH. 0e3BOIHBIN

Ar apron

Boc mpem-0yTOKCUKapOOHIIT

br. IIUPOKHH

paccu. PacCYUTaHHBIN

d ayOneT (TOJIBKO MPH UCTIONB30BAHUU B OTHOIIEHUH criekTpoB 1H SIMP)
JAXM IUXJIOPMETAH

de IMaCTEPEOMEPHBII H30BITOK

DIPEA JUUA3ONPONWISTUIAMUH

JIM®DA N,N-numerunpopmamuz

JIMCO IUMETHIICYJTIb(OKCHI

dppf 1,1'- duc(nudpenundocduHo)pepporeH

JKB. SKBHUBAJICHT

Fit3 fms-cBsi3aHHas THPO3MHKHMHA3A 3

q qac

HPK1 reMaToNno3THYeCKasl MPOreHUTOPHAs KHHasa 1
B2XX BBICOKO3((EKTUBHAS JKUAKOCTHAS XpomaTtorpadus
HIIC W30MPOIAaHON

KHMDS reKCaMEeTUIIANCUIIA3 U KaIusl

Lck muMponur-cnennduyeckas MpOTEMHTHPO3UHKUHA3A
KX-MC KUJKOCTHAsl XpoMaTorpadus ¢ TAHIEMHON Macc-CIIEKTPOMEeTpUeit
LDA OUUA3OIPONUIAMUL JIUTUS
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Cxema 2

Honyqeﬂne HCXOAHBbIX BCHIECTB

O6muii crtocod Al (1mMkaIM3anus ¢ IIOMONIBIO CIOXKHOTO 3dupa OeH3uMUaa3oa noa AeiCTBUEM
OCHOBAHMUS1)

PactBop apumnokcasun-2,4-muona (1 5KB.) WM aMUHOAPWIHUTPWIA M 3amerneHHoro 1H-

Oenso[dJumunazon-2-un)auerata (1-1,2 sxB.) B TI'® mnopsepranmu BozaeiictBuro KHMDS,
LiHMDS wnu LDA (3-5 5kB.). Peakumonnyto cmech nepemennBanu npu 45 °C B Teuenue 4-24
4. 3aTeM pEaKUHOHHYI0 CMECh OXJIAXJAJIH 0 KOMH. TEMIl. U OCTAHABJIHMBAJIH PEAKIIHIO
nobasnenriem Haceim. BogH. NHiCl. Bonuwbiii cnovi skctparupoBamu EtOAc wim XM, u
OOBEMHEHHbIC OpraHWYeCKue OKCTpakThl cymwim Han MgSO4, ¢dunsrpoBamm U
KOHLIEHTpUpoBaiH. HeounImeHHbIH NPOAYKT OYHINAIN KOJOHOYHOW xXpomarorpaduei wmim

npenaparusHoit BOXKX ¢ mony4ueHuem nieneBoro npoaykra.

Q06w cnocod A2 (JByxcraauiiHas LUKJIA3ALMS ¢ IOMOILIBIO CI0XKHOro 3dupa OeH3uMUIa301a

O AeHCTBUEM OCHOBAaHUSI)

PactBop apwmnokcasun-2,4-nuoHa (1 95KB.) WM aMUHOAPWJIHUTpHWIA W 3amerneHHoro 1H-
oenso[dJumunazon-2-un)anerara (1-1,2 3xB.) momeepranu Bozaeiicteruro KHMDS, LiHMDS,
KOBu' unu LDA (3-5 5xB.) npu 45 °C B Tedenue 2-4 4. PeakUMOHHYIO CMECHh OXJIAXKIANM JI0
KOMH. TEMIL. U OCTaHaBIMBAJIN peakuuto nodasneHneM Hacwiu. BonH. NH4Cl. BonHblii cioit
skctparuposann EtOAc nmn JIXM, u oObeqUHEHHbIE OPTaHUYECKHE SKCTPAKTHI CYIIWUJIHM Haj
MgSOy4, dpuapTpoBaH U KOHIEHTpHPOBATH. HelMKIM30BaHHBIN aqAyKT OTASISUTA KOJIOHOYHOU

xpomarorpadueit, pacteopsuiu B TI'® u moasepranu Bozaeiicteuro KHMDS, LIHMDS wnu
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LDA (3-5 3kB.). Peaknmonnyro cmech mnepememmBanu npu 45 °C B tedenune 1-4 4. 3atem
PEAKLMOHHYIO CMECh OXJIAXIAJIH 10 KOMH. TEMIL. M OCTAHABIHMBAJIN PEAKIMIO N00aBICHHEM
Haceim. BonH. NH4Cl. Boguwiii cioit skcrparuposamu EtOAc wim XM, u oObeauHEHHbBIE
OpraHUYecKHe OSKCTpakThl cymmid Hax MgSOs, QuibTpoBaM W KOHLEHTPUPOBAIH.
HeounmeHHbIi IpORyKT OYUIIAIN KOJOHOYHON XpoMaTorpadueit nim npenapatuHoi BOXKX ¢
MOJIy4Y€HHEM LIeJIEBOTO MPOAYKTA.

OO0 cnocob A3 (JAByxcraauiigas MUKJIW3ALMs ¢ IIOMOLIBIO CI0XKHOro 3¢ upa OeH3uMunasona

O AeHCTBUEM OCHOBAHMsI)

PacrBop amunoapunmHuTpuia u 3amerieHHoro 1H-6enso[d|umunazon-2-wn)auerata (1 3kB.) B
TT'® noxsepranu Bozaeiicteuro LIHMDS wmnu LDA (5 3xB.) (cragus 1). Peakunonnyoo cMmech
nepememnBanu npu 35-40 °C B teuenue 1-1,5 4. 3aTeM peakLMOHHYIO CMECh OXJAXKAAIU 10
KOMH. TEMIl. M OCTAHABJIMBAJIM peakuuio nobaeneHueM Haceinn. BoxH. NHiCl, wu
KOHLeHTpupoBanu. HeounmeHnHplli npoaykT ounmany npernaparusHoi BOXKX ¢ nomydyenuem
HELIMKJIN30BAHHOTO IPOMEKYTOUYHOIO MPOAYKTA, KOTOPBIM HEHTpPanu3OBBIBAIM, CYIIMIH U
NOABEPraii BO3IEHCTBHIO YCJIOBHI, OMMCAHHBIX B 00mem crocobe Al, ¢ momomsto LIHMDS

(cTamus 2).

O6muii cioco6 B (O6pazosanue Tpudiara)

PacTBop mpomsBogHOro OeH3nMuaazoi-2-uiapmwinupuaruaona (1 skB.) u nupuguHa (20 5kB.) B
JAXM noxasepranu Bozaericteuio THO (8 5kB.). Peakponnyro cmech nepemernrsainu npu 0 °C B
TeyeHue 2-8 4. 3aTeM peakini OCTaHaBIuBaiu AoOaBienreM Hachiil. BogH. NaHCOs. Bogubiii
cnoit sxcTparuposain JAXM, u oObeIUHEHHbIE OpTaHUYECKHe SKCTPaKThl cymmin Hagy MgSOq,
(GuIbTPOBANIM W KOHLEHTPUPOBATIH. HEOUYHINEHHBI MPOAYKT HCHOJB30BAIM HAa CIERYIOIeH

craauu 0e3 JOTMOJHUTEIBHON OUUCTKH.

O6muit ciocob C (3amerenne aMUHOM)

PactBop mpousBomHOro OeH3MMHUIa30-2-wiapuimupuanHoH ouctpudara (1 3xB.) B MeCN,
JIXM wmu JIM®A noneepramu BosneiicTBuio ammua (1,2-3 3kB.). B cnywae, korma amuH
npencTasisut cobolt conb (Hanmpumep, HCI), conp amuna pactBopsiin B8 MeOH wnu [IM®PA u
NpomycKaiu 4yepe3 MOHOOOMeHHYK KoynoHKy PoraPak Rxn CX pmnst monydenust cBOOOZHOTO
OCHOBaHUS1, KOTOPOE NOOABISUTM K PEAKIMOHHOW CMeCH. PEeakIIMOHHYI0 CMeCh MepeMeLTnBaIi
npu KOMH. Temn. uiau BioTh 10 45 °C B Teuenue 1-48 u. PactBopurens ypamsum u
HEOUHIIICHHBIH MPOAYKT OUHINAIH KOJIOHOYHON XpomaTorpadueit mu npenaparusHoil BOXKX ¢

NMOJTYYCHUEM LCJICBOIO MPOAYKTA.
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Q61w cnocod D (YHuBepcaJlbHOE CHITUE 3AIUTHL)

PacTBOp 3amuineHHOro NPOM3BOAHOrO OeH3uMuAazoi-2-wiapwinupuanHona (1 3kB.) B
TFA/xonu. HCI (7:1 06.%) narpesamu npu 80-100 °C B Teuenue 3-24 4. PacTBopuTens ynajsum
¥ HEOUHINEHHBIA MPOAYKT OYHINAIHA KOJIOHOYHOH XpoMaTorpadueii (cBOOOTHOEe OCHOBAHUE) HITH
npenaparusHoii BOXKX (comp TFA) ¢ monmyueHuem neneBoro mnpoxaykra. s momydeHus
uenesoro npoxaykra B Buge comu ¢ HCl cBoGomHoe ocHoBanme pacteopsiiu B MeOH u
nobasnsiin 1 M HCI-Et;O (2-4 3kB.) npu KOMH. Temn. PacTBop nepememnBaiy B TeUEHHE 5 MUH
U ABaXKZIbl TOJIBEPTaJIN a3€0TPOIHOIN neperonke ¢ MeOH.

O61uii cioco6 E (3ammra PMB)

PactBop THamsaroitHoro anruapuna (1 sks.), 1-(xmopmerun)-4-merokcubensona (1-1,2 3kB.),
K2COs (1-1,2 5xB.) w/mnu KI (1-1,2 3xB.) B JIM®PA nepememinBaiy npu KOMH. TEMII. B TEUEHHE
4-24 4. 3aTeM peakLHOHHYI0 cMech MeasieHHO nodasisiu B HyO, cobupanu ocanok BakyyMHOH

(unpTpanueil ¢ nosy4eHueM LesleBoro NpoayKTa.

TIpoMeRVTOYHbIE HPOAYKTDI:

1H-tueno[3.4-d][1.3]okcasun-2.4-11uou

o K pacrBopy 4-mpem-0yTokcuKapOOHUIAMUHO-TUO(EH-3-KapOOHOBOM KHCIIOTHI
S\/iHLo (2,5 1, 10,2 mMmonb) B Tonyosie (25 mut) MemIeHHO A00aBIISIIA OKCATHIIXJIOPH]]
N O (1,29 mn, 153 MMmomb) mpu KOMH. TeMI. PeakmMOHHYXO CMeCh IOCTENEHHO
HarpeBanu 10 95 °C u nepememmuBanu nipu 95 °C B Teuenne 1 4. [locne 3aBepiueHus: peakuuu
PEAKLMOHHYI0O CMeCh OXJIAKIald A0 KOMH. Temn. u (uibrpoBamu. TBepmoe BeLIecTBO
NPOMBIBAJIN T€KCaHAMH (2 X 5 MJT) M CYIIMJIM B BAKyyMe C TIOJYY€HHUEM YKAa3aHHOTO B 3ar0JIOBKE
COEeNMHEHMs B BHJle TBEPAOro BellecTsa kpemosoro msera (1,61 r, 93%). 'H SIMP (400 MI'L,
JIMCO-ds) 8 11,57 (s, 1H), 8,64 (d, J=3,2 T'u, 1H), 6,89 (d, /=2,8 T'u, 1H); MC ESI [M + H]"
170,0, paccu. anst [CsH3NO3S+ H]™ 169,9.

1-(4-merokcubensnn)-1H-tuenol 3.4-d][ 1.3]okcazun-2.4-n11oH

0 CornacHo obmemy cnocody E, x pactBopy 1H-tmeno[3,4-d][1,3]okca3un-2,4-

dLi nuoHa (1,6 r, 9,45 mmonb) B 6e3BoaH. JIM®PA (20 M) nobasnsmn K2COs (1,56 T,

Nig © 11,3 mmoms), a 3arem KI (0,62 1, 3,78 MMonb) npH nepeMeIMBaHUHN PU KOMH.
tem. [1o kamsm nobasisuiu PMBCI (1,54 mu, 11,3 MMounb) B Tedenue 10 MUH, 1 peaKIUOHHYIO
CMECh IepeMelnBaiy eme B Tederne 2 4. [locie 3aBepiueHus] peakuuy PeakHOHHYI0 CMECh
BeuTHBasK B H20 (200 Mut) anst ocaxaeHust IpOIyKTa, KOTOPBIHA OT(QHIBTPOBBIBAIH, TIPOMBIBAIIN

H,O u CYHWIWJIA C MOJIYUYCHHUEM YKAa3aHHOTO B 3aroJIOBKE COEAUHEHUA B BUAC TBEPAOTO BECIICCTBA
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nouTu 6esoro useta (2,3 r, 84%). 'H AMP (400 MT'u, CDCI3) § 8,35 (d, J=3,2 'y, 1H), 7,31 (d,
J=8,8 I'y, 2H), 6,89 (d, J=8,8 ', 2H), 6,62 (d, J=3,2 'y, 1H), 5,08 (s, 2H), 3,80 (s, 3H); MC
ESI [M + H]"291,2, paccu. ans [C1sH1iNOsS+ H]™ 290,0.

7-runpokcu-4-(4-merokcudensun )-6-(6-(4-metunnunepasus- 1 -wn)- 1 H-6enzol d lumunazon-2-

win)tueso|3.2-b lnupuauu-5(4H)-ou

CornacHo obmemy criocody Al, k pactBopy 1-(4-meTokcuOeH3m)-

/~\
&O N_/NT 1H-tueno[3,2-d][1,3]okcasun-2,4-nuona [Tetrahedron (1999) 55
S X H
N

6167-6174] (2,89 r, 10 wmmonb) pobGasmsmu STHI-2-(6-(4-
Pvie ©

Mertwnunepasus- 1-mn)-1H-6en3o[d Jumunazon-2-un)anerar
[J. Med.Chem. (2009), 52, 278-292] (3,02 r, 10 mmons), LIHMDS (1 M B TT'®, 4 mi1, 4 MMOJIb)
IUISL TIOJIYYEHHsI YKAa3aHHOTO B 3arOJIOBKE COEMHEHUS B BHJI€ OPAHXKEBOTO TBEPAOTO BEIECTBA
(2,65 T, 51%). 'H SIMP (400 MI'u, CDCl5) 6 13,68 (br.s., 1H), 12,57 (s, 1H), 7,55 (dd, J=5,2, 2,0
I'u, 1H), 7,40-7,32 (m, 1H), 7,23 (d, J=8,8 I', 2H), 7,04-6,93 (m, 3H), 6,85 (d, /=8,8 I'r;, 2H),
5,37 (s, 2H), 3,77 (s, 3H), 3,30-3,19 (m, 4H), 2,69-2,58 (m, 4H), 2,39 (s, 3H); MC ESI [M+H]"
502,1, paccu. aist [C27H27NsO3S+H]™ 502,2.

4-runpokcu-7-(4-meroxkcubensmn)-3-(6-(4-metrwnnunepasus- 1 -mn)- 1 H-6en3o[ d Jumunaszon-2-

wn)tuesol2.3-b lnupunun-6(7H)-on

Cornmacio obmemy crnocoby A2, wucmnoas3oBainu pactBop 1-(4-

H "}’QNQ_ metokcubensun)-1H-tueno[2,3-d][1,3]okcasun-2,4-muona (0,40 r, 1,4
(/St(;%g:” MMOJIb), 3TUI-2-(6-(4-MeTunnunepasus- 1 -ui)-1H-6en3o[ d Jumunazos-
2-un)anerata (0,46 r, 1,5 mmons) u LDA (1 M B TT'®, 6,2 mn, 4,5

MMOJIb) IIJIsl TIOJYYE€HHsI YKA3aHHOTO B 3arojIOBKE COEIMHEHHS] B BHIE KOPHYHEBOTO TBEPIOIO
pemectsa (0,220 1, 32%). 'H SAMP (400 MT'y, CDCls) § 13,87 (br.s., 1H), 12,52 (s, 1H), 7,49
(dd, J= 14,9 T, 1H), 7,40-7,24 (m, 3H), 7,03-6,64 (m, SH), 5,28 (d, J = 13,8 I'y, 2H), 3,76 (5,
3H), 3,21 (d, J = 18,8 T, 4H), 2,65 (m, d, J = 19,1 T'n, 4H), 2,41 (s, 3H); MC ESI [M+H]"

502,3, paccu. ans [(:27H27I\1503S‘1‘H]+ 502,2.

7-ruapoxcu-4-(4- 325 mr (48%)

N O
MeTOKCHOeH3m )-6-(6- oH ’\; -/ Kopuunesoe
S XN
B! H
N™ ~O

mopdomao-1H- TBEpAOE

6enso[d]umunazon-2- BEIIECTBO;

win)treHo| 3,2-b jnupunun- | cBOOOIHOE
PMB

5(4H)-on OCHOBaHHUE

PearenTsr (o6muii criocod Al): 1-(4-merokcubensun)-1H-tueno[3,2-d][1,3]okcaszun-2,4-n1uoH
[Tetrahedron (1999) 55 6167-6174] (0.4 r, 1,4 wmwmonb), 3TUi-2-(6-MopdonuHo-1H-
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oenso[dJumunazon-2-un)auerar [J.Med.Chem. (2009), 52, 278-292] (0,4 r, 1,4 mmomb),
LiHMDS (5,5 mi, 5,5 Mmouib)

'H AMP (400 MT'u, CDCI3) § 13,73-13,60 (m, 1H), 12,64-12,52 (m, 1H), 7,54 (d, J=5,3 I'n,
1H), 7,42-7,29 (m, 2H), 7,21 (d, J=7,8 I'y, 2H), 7,03-6,89 (m, 2H), 6,85 (d, J=9,0 'y, 2H),
5,37 (br. s, 2H), 3,83-3,98 (m, 4H), 3,77 (s, 3H), 3,23-3,09 (m, 4H); MC ESI [M+H]" 489,2,
paccu. st [CogH2aN4Q4S+ H]™ 4892

4-runpokcu-7-(4- 445 mr (24%)

N O
MeTOKCHOeH3m)-5-(6- OH ’\;O _/ KOPUUYHEBOE
X N
e
ST N0

mopdomnao-1H- TBEpAOE

oenso[d]umunazon-2- BEIECTBO;

wi)TreHo| 2,3-b nupunun- I Cobonnoe
PMB

6(7H)-on OCHOBaHUE

Pearents! (00muii ciocod Al): 1-(4-merokcudensun)-1H-tueno[2,3-d][ 1,3]okca3un-2,4-11oH
(0,40 1, 1,4 mmonb), sTHI-2-(6-MopdonuHo-1H-06en30[d]umunason-2-um)anerar (0,4 r, 1,4
mmonb), LDA (17 mn, 17 mmons). MC ESI [M+H]™ 489,2, paccu. st [CasH24N4O4S+ H]™
489,1.

5TII-3-(4-((4-MeTokcuben3ui JaMuHo ytuod es-3-mi)-2-(6-(4-metmnnunepasun- 1 -un)- 1 H-

oen3oldlumunaszon-2-mi)-3-0KConpoIaHoaT

K pacTBOpy 5>TH-2-(6-(4-MeTunnunepasus- 1 -mn)- 1 H-

N\
qﬁ\/m@i\_ﬂ_ 6enso[d|umunazon-2-un)auerara (2,58 r, 8,55 mmonp) u 1-(4-
= NHCOOCEHS meTokcubensmn)- | H-tueno[3,4-d][ 1,3 ]okca3un-2,4-nuona (2,46 ,

PMB

8,55 mmoib) B 6e3B. TI'® (48 mu) mo karusim nodasmsuin 1 M LDA
(34 M, 1 M B TI' ®@/rekcane, 34 mmodb) pu 40 °C B atmocepe Ar. ITonydeHHbIH KOPHYHEBBIH
pactBop mnepememmuBanu npu 40 °C B TeueHue 1 Y, W 3aTe€M OCTAHABIWBAIU PEAKIIUIO
nobasnenrem BoxH. NH4Cl (50 mur) mpu komH. Temn. Peaknuonnyro cmech pasdasisiin H2O (50
mit) u skctparupoBasu IXM (2 x 200 mu). OObenuHeHHbIE OPTaHUYECKHUE CJIOU OJXHOKPATHO
npombiBanin H»O, cymmnan Han Na;SOs M KOHUSHTPUPOBAIU C TMOJYYEHUEM HEOUUIEHHOTO
s¢upa. HeounmenHslit npoaykt ountmain (uam-xpomarorpadueit (rpaauent: EtOAc/rexcan 0-
40%, 3arem MeOH/JIXM 0-25%) ¢ mony4eHHeM YKa3aHHOTO B 3arOJIOBKE COEUHEHUS B BHIE
CBETJIO-KOPMYHEBOro TBepaoro semectra (3,05 r, 65%). MC ESI [M + H]" 5482, paccu. nns
[C29H33N504S+ H]™ 5482,

4-runpoxkcu- 1 -(4-metoxkcnbensmwn)-3-(6-(4-mertmnnunepaszus- 1 -uin)- 1 H-6en3o| d Jumunazon-2-

win)tueso|3.4-b lnupunuu-2(1H)-ou

Otun-3-(4-((4-meroxkcnden3mn)aMuHo ) THod eH-3-1i)-2-(6-(4-

&(ﬁ AN Merunnunepasus-1-mn)-1H-6en3o[d Jumunazon-2-mm)-3-
=R H

NSO okcormpomanoar (3,05 r, 5,57 MMOJIb), ONIMCAHHBIH BBIIIE, PACTBOPSITH B

6e3B. TI'® (30 mu) mpu koMmH. Temn. B atmocepe Ar. ITo karusim nobasisutn pactsop LDA
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(16,8 mn, 1 M B TI'®/rekcane, 16,71 mmons) npu 40 °C. Ilony4deHHbIH KOPHYHEBBIH PacTBOP
nepemewmBany npu 40 °C B Teuenue 1 4, 1 3aT€M OCTAHABIMBAIN PEAKLIUIO 1OOABIEHHEM BOJIH.
NH;4Cl (25 mn) mpu koMH. Temn. Cmech pazdasmsimn H2O (25 mun) u sxctparuposamm JIXM (2 x
250 mun). OOBenMHEHHbIE OpraHUYecKue CJIOW OFHOKpaTHO mpombiBaiu H>O, cymmmm Hag
NazSO4 11 KOHLEHTPUPOBAIIN C TIOJIYYEHUEM HEOUHIEHHOTO MpoaykTa. HeounmeHHbIH TpOayKT
ounmanu ¢ u-xpomarorpadpueii (rpaauent: MeOH/JIXM 0-20%) ¢ monyueHHeM yKa3aHHOTO
B 3arojIOBKE COEIMHEHHs B BUJE CBETIO-KopuuHeBoro Teepaoro semectsa (1,81 r, 65%). !
SAMP (400 MI'n, /IMCO-ds) 6 13,8-13,25 (m, 1H), 8,13 (d, J=3,6 I', 1H), 7,58 (d, J=8,8 I'Ly,
1H), 7,36-7,29 (m, 3H), 7,06-7,02 (m, 1H), 6,97 (d, J=3,6 I', 1H), 6,86 (d, J=8,4 I'y, 2H), 5,19
(s, 2H), 3,69 (s, 3H), 3,16 (br.s, 4H), 2,60 (br.s, 4H), 2,31 (s, 3H); curnan OH-rpymnmnsl He Mor
ObiTh sicHo ycranosyien. MC ESI1502,1 [M + H], paccu. ans [C27H27NsO3S+ H]™ 502,2.

7-(4-meToxcubensun)-5-(5 150058)05¢ 6)-(4-meTunnunepasud-1-mn)-1-

((rpudropmermn)cyibdonmn)- 1 H-6enso[dJumunazon-2-un)-6-okco-6. 7-nuruaporueno| 2.3 -

bloupuaua-4-un TpudTOpMETaAHCYIbGOHAT

T ,Q /\. bbum cuHTE3MpOBaHbI cormacHo obuemy crocody B

(ﬁﬁ HCIIOJIb30BaAHHEM 4-runpokcu-7-(4-

£ El
e’ e’ MeTOKCUOeH3mN)-5-(6-(4-meTunnunepasus- 1 -mn)-1H-

6en3o[d]umunazon-2-un)rueHo| 2,3 -bnupuanna-6(7H)-ona (0,22 r, 0,44 mmons), THO (0,60 mu,
3,5 mmonb) u mupuauHa (0,72 wmu, 8,8 mMmousb). YKa3aHHbIE B 3aroJIOBKE COEIUHEHUS,
MOJIyYeHHBIC B BUJE HEOIpPENENICHHOW CMECH PEerHOM30MEpPOB, HCIOJNb30BAM HA CIEAYIOLIEH
craquu  Oe3  JoNONHMTENbHOM oumctku. MC  ESI  [M+H]® 766,1, paccu. s

[C290H25FsNsO7S3+H]™ 766, 1.

1-(4-merokcubensnn)-3-(5 u/unu 6-(4-metunnunepaszus-1-un)-1-((tpudropmermn)cyabdhOHMI )-

1H-6en30[d]-umunaszon-2-uin)-2-okco-1.2-nuruaporueno| 3.4-b lnupunuu-4-un

TpudTopMeTaHCYAbGHOHAT

=T

To T " _»— CormacHo obmemy crnocoby B, k pacrsopy 4-
# ruapokcu-1-(4-merokcndensmn)-3-(6-(4-
Metuinunepasus- 1 -mn)-1H-6en3o[d|umunazon-2-un)rueno| 3,4-b Jrupunun-2(1H)-ona (220 wr,
0,43 mmonb) u nupunauHa (708 mu, 8,76 mmons) B JIXM (12 mui) nobasnsmu THO (558 mu, 3,50
mMonb) Tipu -5° C. PeakMOHHYIO cMech mepememnnBanu npu temmeparype ot -5 mo 0 °C B
teueHne 1 4. Peakumro ocranaBnuBanu nobasnennem Haceim. BogH. NaHCOs. Boapsbli crioit
skcTparupoBann [IXM, u oObeOUHEHHBIE OpPraHUYECKHE SKCTPakThl cymuid Hag NaxSO4 u

KOHLIEHTPUPOBAJIM B BaKkyyMe C IMOJYyYEHHEM TEMHO-KOPUYHEBOro macjia. HeouuiieHHbIH

NPOAYKT, TOJYy4Y€HHBI B BHUAE HEONPEAENIEHHOW CMECH PpEeruou30MepOB, HEMOCPEICTBEHHO
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VICTIONb30BAJIM Ha Cleayromei cranuu 6e3 nonojuautenbHoi ounctkn. MC ESI [M + H]™ 766,0,

paccu. aust [C20HasFsNsO7Ss+ H]™ 766,1.

7-(4-metokcubensun)-5-(5 /Wi 6-mopdonunno-1-((tpudropmermn)cyabhonmi)-1H-

Oen3o| dlumunason-2-umu)-6-okco-6.7-muruaporueno| 2.3-b lnupuaug-4-un

TpudTOpMETAHCYAbGOHAT

CornacHo obmemy cmocody B, k pacrtBopy 4-
N p
(H (ﬁﬁ ruapokcu-7-(4-meroxkcudensun)-5-(6-mopdommuno-1H-

Phe® e 6enzo[dJumuaazon-2-un)-tueno[2,3-bmupuaun-6(7H)-

oHa (200 wmr, 0,41 mmonp) u nupugunHa (0,66 mi, 8,2 mmons) B IXM (20 mn) nobasnsamu THO
(0,55 M, 3,28 mmonp) npu 0°C. Peakiinonnyto cMech nepementnsanu npu 0 °C B TedeHue 2 4, u
3aTeM OCTAaHABIMBAJIM peakuur pnoOasneHueMm Hachimn. BogH. NaHCOs. Bopgnbiii  crnoii
skcrparupoBamn JIXM. OObenuHeHHble OpraHUYecKue >KCTpakThl cyumman Hag NaxSOs u
KOHLIEHTPUPOBAJIU C MOJyYEHUEM HEOUHUIIEHHOI0 YKa3aHHOIO B 3aroJIOBKE COeNMHEHHs (cMecu
IBYX PErHOM30MEPOB) B BUAE KOPUUHEBOI'O MACa, KOTOPOE HEMOCPENCTBEHHO UCIIONb30BAIH HA
crenyrouiel craauy 6e3 JONOJIHUTEIbHOW OYHMCTKH, MPUHUMAs BO BHHUMAaHHE KOJIMYECTBEHHbIH

Bbixon. MC ESI [M + H]" 753,0, paccu. mst [C2sH22FsN4OsSs+ H]™ 752,9.

5-merun-1H-tuenol[2.3-d1[1.3]okcaszun-2.4-11oH

0]

)/f‘\o K pactBopy KOH (0,49 1, 8,76 mmous) B H20 (20 mut) noGasiisisin MeTUII-2-aMUHO-

STONTO  4-merun-3-tuopen  kapGokcunar (1,0 r, 5,84 MMoONb) HpM  KOMH. TEMIL
[TonydeHHyro peakuoHHYIO cMech HarpeBaiu 10 90°C B TeueHue 2 4 M 3aTeM OXJIXAAIU A0
0°C. Ilo xarusam nobGasnsimn pactBop Tpudocrena (0,866 r, 2,92 mmonp) B Tonyose (12 mi) B
teueHue 10 wmuH. IlonmydeHHBI pacTBOP NOCTENEHHO HArpeBald A0 KOMH. TEMIL H
nepemMernBav B TeueHue 2 4. [lonydeHHOe TBepI0e BELIECTBO OT(HUIBTPOBBIBAIHN, IIPOMBIBAIIN
H>O u cymunm ¢ monydeHueM yKa3aHHOTO B 3aroJIOBKE COCIUHEHHUS B BHJIE CBETJIO-PO30BOTO
tBepaoro semecTsa (0,65 1, 61%).'H SIMP (400 MI'u, CD;OD) § 6,65 (d, J=1,2 Ty, 1H), 2,42 (d,
J=1,2 Ty, 3H); MC ESI [M + H]" 184,0, paccu. nyist [C;HsNO3S+ H]™ 184,0.

1-(4-merokcubensznn)-S-metui- 1 H-tueno|2.3-d1[ 1.3 Jokcasuu-2.4-11oH

K pacrBopy S-merun-1H-tueno[2,3-d][1,3]okca3un-2,4-muona (0,625 r, 3,41 MMoIIb)

)t\ru\i B 6e3B. IM®PA (9 mi), K2COs (0,566 1, 4,09 mmonb) nobasmsmu KI (0,142 , 0,85
P © MMOJIb) MPH MEPEMELINBAHUN MPH KOMH. TeMIl. K peaklMOHHOW CMeCH MO KaruisiMm
nobasysuiu PMB-CI (0,56 m1, 4,06 MMouib) B TedeHue 10 MUH, 1 TIepeMEIINBaId B TCUYCHHE eIle

2 4. Peakunonnyio cmech BbuBamu B HO (100 mu) anmst ocaskaeHus: MPOAYKTA, KOTOPBIH
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orduibTpoBbIBaIN, npoMbiBamd HrO W cymmim ¢ MONydYeHHEM YKa3aHHOTO B 3aroJIOBKE
COENIMHEHMs] B BUIE CBETIO-KOpU4YHeBOro Teepjaoro semectsa (0,935 r, 91%). 'H SIMP (400
MI'u, CDCI5) & 7,38 (d, J=8,8 I'y, 2H), 6,90-6,88 (m, 2H), 6,46 (d, J=1,2 'y, 1H), 5,05 (s, 2H),
3,80 (s, 3H), 2,42 (d, J=1,2 T'u, 3H); MC ESI [M+H]" 304,2, paccu. mnsa [CisHisNO4S+H]"
304,1.

4-runpokcu-7-(4-mertokcubensmn)-3-metui-3-(6-(4-metunnunepasud- 1 -mn)-1H-

oenso[dImunaszon-2-wn)tueno|2.3-blnupunuu-6(7H)-os

- PactBop LDA (34 mi, 1 M B TI'®/rekcane, 34 MMoONb) IO KaruisiMm
Qf\iﬁ’p ~ nobaBnsnu K pacTBopy  3TuUiI-2-(6-(4-merunnunepasus-1-wn)-1H-
S” Mg © oenso[d]umupnazon-2-un)auerata (922 wr, 3,04 wmmonb) u 1-(4-
MetokcuOensmn)-5-merui- 1H-tueno[2,3-d][ 1,3 |Jokcasun-2,4-quona (925 wmr, 3,04 mmoinb) B
6esB. TI'® (28 wmim) mpu 40°C B armochepe Ar. IlonyueHHbII KOPUYHEBBIH PaCTBOP
nepemeruany npu 40 °C B TeyeHne 2 4 U 3aTe€M OCTAHABIIMBAIHM PEAKLNIO TOOABIEHUEM BOJH.
NHsCl (25 ™) mpu komH. Temn. PeakiuonHyr cmech paszbaBmsuin HoO (25 wmn) wu
skcrparupoBamn JAXM (2 x 100 mi). OObenuHEHHbBIE OpPraHUYECKHE CJIOM OTHOKPATHO
npombiBaii HyO, cymmmm Han NaxSO4 ¥ KOHLEHTPHPOBAIU C MOJTYyYE€HHEM CMECH MPOAYKTa U
HELIMKJIM30BAHHOTO CIOKHOTO d¢upa. Heouninennyro maccy ounmmanu ¢su-xpomarorpadueit
(rpaguent: EtOAc/rekcan 0-40%, 3atem MeOH/JIXM 0-25%) ¢ mony4eHueM cMecu MpOayKTa U
HELIMKJIU30BAHHOTO CJI0KHOTO 3¢dupa (900 mr).

BrImeynoMsiHyTy:0 CMeCh MPOAYKTa M HELUKJIM30BAHHOTO CIOKHOTO 3dupa (900 mr)
pactBopsuiu B 6e3B. TT'®@ (9 mu) mpu koMmH. Temn. B armocdepe Ar. Ilo kammsm noGasisuiu
pacteop LDA (5 mn, 1 M B TI'®/rekcane) npu 40°C. IlonyueHHBIH KOPHYHEBBIH PacTBOP
nepememnBasii npu 40°C B Teuenne 1 4 m moxsepramu oOpaOOTKe, KaKk YKa3aHO BBIIIE, C
NOJYYeHHEM  HEOYHINEHHOrO MpoaykTa. HeouWIeHHbId TNpPOAYKT OuuImamu  (IidIi-
xpomarorpadueii (rpaguent: MeOH/JAIXM 0-20%) ¢ mojy4eHHEM YKa3aHHOTO B 3arojlIOBKe
COENIMHEHMS B BUJE TBEPIOrO BELIECTBA KpeMoBoro 1pera (325 mr, 21%). 'H AMP (400 MI'L,
CDClI3) 6 12,54 (s, 1H), 7,38 (d, J=8,4 I', 1H), 7,33 (d, J=8,4 I', 2H), 7,01-6,98 (m, 2H), 6,85
(d, /=8,8 I'y, 2H), 6,40 (s, 1H), 5,26 (s, 2H), 3,80-3,61 (m, 6H), 3,60-3,51 (m, 4H), 2,89-2,88
(m, 4H), 2,63 (s, 3H); curnan OH-rpynmnel He MoOr ObITh sicHO ycraHoBiaeH. MC EST [M+H]"
516,2, paccu. nis [CasHaoNsO3S+H]™ 516,2.

7-(4-meTokcubensnn)-3-MmeTui-3-(5 u/unu 6)-(4-mertunnunepasud-1-mi)-1-
((tpudropmerun)cyiasdonun)-1H-6en3o[dlumunazon-2-mn)-6-0kco-6, 7-nuruaporuesol 2.3 -
blmupunua-4-un tpudTopMeraHcyabQOHAT

N N— N/_\N—
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Vka3zaHHOe B 3arojioOBKe COEIMHEHHE TMOJydYaju corjacHo ofmemy crnocody B, ¢

UCTIONIb30BAaHUEM  4-THIOPOKCH-7-(4-MeToKCnOeH3m)-3-MeTii-5-(6-(4-MeTrnnunepasus- 1 -ui)-
1H-6en30[d Jumunazon-2-un)rueno| 2,3-b | nupunnn-6(7H)-ona (320 mr, 0,62 MMoIb), THPUANHA
(1,0 mn, 12,4 mmomns), THO (0,833 mi, 4,96 mmone) B JIXM (12 M) ¢ mojy4eHHEM TEMHO-
KOPUYHEBOro Macjia. HeounineHHbI NPOAYyKT, MOJTYYEHHbIN B BUAE HEONPENEICHHOU CMecH 2

pPErHoN30MepOB, UCIIOIB30BAN HEMOCPEACTBEHHO Ha CIEAYIOIIEH cTaany 0e3 JOTOIHUTENbHON

ounctkn. MC ESI [M + H]" 780,0, paccu. mus [C30H27FsNsO7Ss+ H]™ 780, 1.

5TtuI-2-(6-((3r,5s8)-rel-3.4.5-rpumernanunepasus- 1 -ui)- 1H-6enso[ d Jumunaszon-2-mi)aterat

A. 2-numpo-5-((3r,5s)-rel-3,4, 5-mpumemunrnunepazun- 1 -un)anunun

/_( Cwmecp S-xnop-2-nutpoanmmuua (1,73 r, 10 mmonp), (31,5s)-rel-1,2,6-
OZNQN N— Tpumerunnunepasusa (1,41 r, 11 mmons) u K2COs (2,72 r, 20 MMoub)
obny4yanun B MUKpoBOJHOBOH meun npu 140 °C B Teuenue 4 4. 3aTem
nobasnsiim HoO (150 mun) mpu nepemenrnBanuu, (GUIBTPOBAINA C OTCACHIBAHHEM, MPOMBIBAIIN
H;O u cymunu ¢ mojydyeHHeM yKa3aHHOTO B 3arojIOBKE COEJUHEHMs B BHJE KOPUYHEBOTO
TBepnoro semectsa (2,47 r, 94%). 'H AMP (400 MTI'u, JIMCO-ds) & 7,79 (d, J=10,0 T, 1H),
7,23 (s, 2H, NH»), 6,41 (dd, J=9,6, 1,6 'y, 1H), 6,20 (d, J=2,4 ', 1H), 3,77 (d, J=12,4 I'ny, 2H),
2,59 (t, /=11,8 I'u, 2H), 2,19-2,11 (m, 2H), 2,16 (s, 3H), 1,05 (d, J=6,0 I'u, 6H); MC ESI
[M+H]" 265,3, paccu. nust [C13Ha0NsOx+H]™ 2652,
B. 4-((3r,5s)-rel-3,4,5-mpumemunrnunepazun-1-un)oenzon-1, 2-ouamin

/_( K CYCII€H3UH 2-autpo-5-((3r,5s)-rel-3,4,5-rpumernnnunepasus- 1 -
H2N4©*N\_<N_ win)aaunnaa (2,47 r, 9,4 mmonb) B MeOH (30 mu) nobasnsuu 10% Pd/C
el (247 wmr, 10 macc.%.). [TonyueHHyro cMech ruApUpoBad B atMochepe H
u3 OamnoHa B TeueHne Houu. [locne mobGasnenust nmonomHutensHbIX 10% Pd/C (124 wr, 5%
Macc.) ee ruapupoBaiu B armochepe Hr w3 OamnoHa B TedeHWe HOUYM, (UIBTPOBAIIH,
KOHIICHTPUPOBAJIN U CYLIMJIM C IOJYYEHHEM YKa3aHHOTO B 3aroJIOBKE COCAMHEHUS B BUJE
TEMHO-KOPUYHEBOTO TBEPAOro BemecTsa (2,25 T, konumuectBeHHbii). 'H SIMP (400 MIw,
CDsOD) 6 6,66 (d, J/=8,4 I'n, 1H), 6,47 (d, /=2,4 I'u, 1H), 6,31 (dd, /=8,4, 2,8 I';, 1H), 3,35-
3,25 (m, 2H), 2,47-2,40 (m, 4H), 2,34 (s, 3H), 1,18 (d, J=5,6 T'u, 6H); MC ESI [M+H]" 2353,
paccu. aus [Ci3HaNg+H]™ 235,2.
C. amun-2-(6-((3r,5s)-rel-3,4, 5-mpumemurnunepazun-1-un)- | H-6ensofdJumuoazon-2-

un)ayemam
N /@,N/_( _ K pacteopy 4-((31,58)-rel-3,4,5-Tpumernnnumnepasun- 1 -un)0eH301-

Eto?C\/&” \_< 1,2-nuamuna (2,25 1, 9,4 mmons) B EtOH (40 mi) nobasnsinm 3tui-3-

3TOKCH-3-UMUHONpONHOHaTa ruapoxyiopun (2,93 r, 15 mmons). [lonydeHHYIO CMeCh HarpeBaju
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npu 80 °C B Teuenue 2 u. [locne ynanenus pacrBoputeneii ee pasdasisuin JIXM/MeOH (100
w/10 ), mommenaunBanu Haceim, BogH. NaHCOs (30 mn) u pasnmemsuin. Bomsbiii ciiob
skcTparuposainn AXM (60 mn x2), 1 0ObeAMHEHHBIE SKCTPAKTHI KOHIIEHTPUPOBAIHN U OUHINAIIH
dmm-xpomarorpadueit (rpaguent: 100% EtOAc, 3arem MeOH/JIXM 0-20%) ¢ mony4eHHeM
YKa3aHHOTO B 3arOJIOBKE COCAMHEHHUs B BUJI€ TEMHO-OPAH)KEBOI'O TBEPIOro BemecTna (2,32 T,
73%). 'H SAMP (400 MI'u, CDCl3) & 10,13 (br s, 1H, NH), 7,53-6,88 (m, 3H), 4,25 (q, J=7,2 I'y,
2H), 4,03 (s, 2H), 3,43 (d, J/=11,2 I'y, 2H), 2,61 (t, /~11,2 I'y, 2H), 2,50-2,41 (m, 2H), 2,35 (s,
3H), 1,32 (t, J=7,2 Ty, 3H), 1,19 (d, J=6,0 T'u, 6H), MC ESI [M+H]" 331,3, paccu. mus
[C18H26N4O2+H] " 331,2.

7-runpokcu-4-(4-merokcubensmn)-6-(6-((3r,5s)-rel-3.4.5-tpumerunnunepasud-1-mn)-1H-

Oenso| dlumunazon-2-un)ruenol 3.2-b lnupuausg-5(4H)-oH

r( K cmecu 1-(4-meroxcubensun)-1H-tueno[3,2-d][1,3]okca3un-2,4-
OH NQN — guwona (1,16 1, 4 wmmomb) wu otun-2-(6-((3r,5s)-rel-3,4,5-

arr

! H

EMB © (990 wmr, 3 mmonb) B TI'® (20 mu) no karuisam gobassiin LDA (1,0

TpuMeTHInunepasus- 1-un)- 1 H-6en3o[ d Jumugazon-2-un)anerara

M B TI'®/rekcane, 10 mu, 10 MMosib) pu KOMH. Temrl. [Tocne noOaBieHus MOJYYEHHYI0 CMECh
nepememnBain npu 40 °C B Teuenwe | 4y, pasOasmsm JAXM, OCTaHABIMBAIN PEAKIHIO
nobasnenriem Hacbin. BogH. NH4Cl u skcrparupoBanmu JIXM. OObenuHEHHBIE SKCTPAKTHI
KOHLIEHTpUpOBAIM W ounmmaiu (um-xpomarorpadueii (rpanuent: 20-100% EtOAc/rekcaH,
3atem MeOH(0,5% NH;3)/JIXM 0-20%) ¢ m0OJy4eHHeM CMEeCH LMKJIM30BAHHOIO U
HELIMKJIM30BAHHOTO NPOAyKTa B BUAe kKopuyHeBol nensl (1,10 r). Cmech MOBTOPHO pacTBOPSUTU
B TI'® (15 mi) u no xarusam nobasisuiu LDA (1,0 M B TI'®@/rekcane, 6 Mii, 6 MMOJIb) IPU KOMH.
temn. I[Iponecc u ycnoBusi oOpabOTKH ObUIM TAaKUMH K€, KaK OMUCAHO BBIIIE. YKa3aHHOE B
3arojIOBKe COCAMHEHHUE MOyYald B BHIE OpPaHKeBOro TBepaoro semectsa (630 mr, 40%). MC

ESI [NH‘H]+ 530,3, paccu. ans [(:29H31N503S+H]+ 530,2.

4-(4-merokcnbensu)-5-okco-6-(1-((tpudropmermn)cynbdornn)-(5 w/wmm 6)-((3r,5s)-rel-3.4.5-

TpuMeTuianunepasud- 1 -un)-1H-0enszoldJumunaszon-2-uin)-4.5-nurunporuenol 3.2-blnupunnu-7-

w1 TpudTOpMETAHCYJILQOHAT

CormacHo obmemy cnocody B, x pacteopy 7-
oTf N/Q’N/_(N_ O Tf‘N/@*N/_(N—
{S;f\ri” — s A “~  ruapokcu-4-(4-metokcubensun)-6-(6-((3r,5s)-rel -
> o A N "o 3,4,5-tpumernnnunepa3us- 1 -mn)-1H-

PMB PMB

6enzo[d]umunazon-2-umyruenol 3,2-b lmupuann-5(4H)-ona (106 mr, 0,2 mmons) B JIXM (15 mn)

npu 0 °C pobasismn mupunuH (0,32 mi, 4 MMone), ¢ nocneayiomuM podasneraneM THO (0,27

37



mi, 1,2 mmons). [Tonyyennyro cmech nepemernuaiu npu 0 °C B Teuenue 1 4, pazdasmsum XM
(10 ™), ocraHaBnmMBaNM peakmuro jgoOaBieHueM Hachim. BomH. NaHCOs (15 wm),
skcTparupoBann JAXM (20 miux2) W KOHIEHTPHPOBAIH C TOJYYEHHEM HEOUUIIEHHOTO
yKa3aHHOTO B 3arojIOBKEe COCAMHEHUs (B BUAE HEONPENEeNEHHONH CMECH IBYX PErHOU30MEPOB) B
BU/I€ KOPHYHEBOT'O Maciia, KOTOPOE MCIOJIB30BAIN HETIOCPEICTBEHHO Ha CJIEAYIOIINX CTAIMSIX.

MC ESI [NH‘H]+ 794,1, paccu. nns [C31H29F6N507S3+H]+ 794,11.

Cunres 2-amuuo-4-sTokcutnodeH-3-kapOOHUTpUIa
\ Cwmecs MeC(OMe); (2,26 ma, 12,3 mmonb) u CH2(CN)2 (0,78 mi, 12,3 Mmonb)
CN

0 nepemernBany npu 65 °C B TeueHue 3 4 nepen OXJIaKICHUEM 0 KOMH. TEMIL
[ DN,
S

Hobasmsuu TT'® (10 M) u cepy (395 mr) ¢ nocnenyromum nodasneHrnem Et; N
(1,72 mn, 12,3 mmonb) no karmisiM. [lonydeHHy0 peaklIMOHHYIO CMeCh IepeMentnBany npu 60
°C B TeueHue 15 MUH 1 KOHLIEHTPUPOBAJIN NPU TIOHM>KEHHOM aBiieHUU. OCTaToK pasaessiii
mexxny EtOAc u H>O, sxcrparuposanu EtOAc, cymmnu vHag Na;SO4, GpunbTpoBanu u
KOHLIEHTpUpoBasu 10 cyxoctu. OcraTok pactupanu ¢ JIXM u GpuiasTpoBaiu ¢ moNy4eHneM
yKa3aHHOTO B 3ar0JIOBKE COEIMHEHHsI B BUIe KOPUYHEBOro TBepaoro seuiectsa (1,23 r, 60%).
'H SIMP (400 MI'u, CD30D) § 5,27 (s, 1H), 3,99 (q, /=7,0 T'n, 2H), 1,38 (t, J=7,0 T', 3H); MC
ESI [M + H]" 169,0, paccu. nns [CyHsN>OS+H]™ 169,0 .
TpeT-OyTun-4-(5-amuno-4-1imanornoden-3 -win)nunepasut- 1 -kapObokcunar
BOC\N/H Cmece MeC(OMe); (1,3 mn, 10 mmonb) u CH2(CN)2 (0,66 r, 10 mmounb)

CN
K/Nr\g? Harpesaju B 3akpbiToM cocyne rnpu 80 °C B Teuenue 17 u. Peakiuonnyro
NH,

CMeCh OXJIAKIAJIH A0 KOMH. TeMI. U N00aBJsUTH TpeT-OyTuimunepasuH-1-
kapOokcunar (2,79 r, 15,0 mmonb). Harpe ¢ mepememmBanueM mnpopopkamu npu 65 °C B
TedeHue 5 4. 3aTeM PeakLHMOHHYI0 CMeCh KOHIIEHTpUpoBaiu B BakyyMme. Jlobassn Sg (0.34 1)
u 6e3B. TT'® (10 mu). Cycnensuro HarpeBanu npu nepemermnnsanuu npu 40 °C. ITo kammsm
nobasmsm EtsN (1,3 mi, 9,3 mmonb) B TeueHue 15 muH. Temmepatypy MmacisiHOH OaHu
nosbimanu a0 60 °C u npomoimkanu nepeMeninBaHue B TedeHue 11 4. 3aTeM peakiMOHHYIO
CMECh KOHLIEHTPHUPOBAJIM IPH TOHMKEHHOM [aBJICHUH W OYMIIaiH (sur-xpomarorpadueit
(Si02, rekcanprEtOAc 5-50 %) c¢ momydyenuweM TpeT-OyTui-4-(5-amuHO-4-1MaHOTHO(EH-3-
win)nunepasus- 1 -kapOoKCHIaTa B BHIIe CBETJIO-OpaH:keBOro Teepaoro Bemectsa (0,71 r, 23 %).
'H AMP (400 MI'u, JIMCO-ds) & 7,12 (s, 2H), 5,46 (s, 1H), 3,45-3,37 (m, 4H), 2,90-2,81 (m,
4H), 1,40 (s, 9H), MC ESI [M+H]" 309,3, paccu. anst [Ci14H20N40,S + H]" 309.1.

tpeT-0yTui-4-(4-amuno-5-(6-(4-metunnunepasud- 1 -un)- 1 H-6enso[ d lumunazon-2-ui)-6-0kco-

6.7-muruapotueno-[2.3-blnupnaun-3-un)nunepasud- 1 -kapbokcunart
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ITo xammsim pobasmsmu LIHMDS (1,0 M B TI'®, 2.8 mi, 2,8

Boc
N o
<\\> e MMOJIb) P KOMH. TE€MII. K IePEMEIINBAEMOI CyCIIeH3UH 3THII-2-
N, NHy N L N—
N (6-(4-mernnunepasus- 1-mn)-1H-0enszo[d|umunaszon-2-ni)anerara
SToNN0 (0,170 1, 0,56 mmonb) u TpeT-OyTHI-4-(5-aMHUHO-4-1THAHOTHO( €H-

3-wn)nunepasus-1-kapookcunara (0,175 r, 0,56 mmonb) B 6e3B. TI'® (10 M) B atmochepe Ar.
PeakunoHHy0 cMeCh epeMeInBaIi P KOMH. TEMIT. B TEUEHHE eIlle 5 MUH M 3aT€M HarpeBaju
Ha macisiHOH Gane mpu 40 °C B TedyeHue | 4. PeakIMOHHYIO CMeCh OXJIAXKIAIU 1O KOMH. TEMIL.,
OCTaHaBIMBAIN peakuuo pnoOasneHueM Haceim. BomH. NH4Cl, xoHUeHTpupoBanmu mpu
MOHIDKEHHOM JaBjieHnMH W ounmanu ¢mm-xpomarorpadpueit (MeOH/IXM 0-20 %) ¢
NOJIy4E€HHEM YKa3aHHOTO B 3ar0JIOBKE COSTMHEHUS B BHJIE€ CBETIIO-0€KEBOIO TBEPAOrO BEIECTBA
(83 wmr, 26%). 'H IMP (400 MI'u, CD30D) § 7,45 (d, J=8,8 T'u, 1H), 7,10 (d, J=2,3 ', 1H),
7,03 (dd, J=8,8, 2,3 I'y, 1H), 6,18 (s, 1H), 3,62-3,50 (m, 4H), 3,24-3,18 (m, 4H), 3,05-2,98 (m,
4H), 2,75-2,67 (m, 4H), 2,41 (s, 3H), 1,49 (s, 9H); MC ESI [M+H]" 565,3, paccu. mis
[C2sH36Ns03S +H] ™ 565,4.

3TII-2-(6-(4-MeTunnunepasut- 1 -kapbonun)- 1 H-6en3o[dlumunaszon-2-un)arerar

A. (3,4-0ounumpodhenun)(4-memunnunepasun- 1-un)memanon
ON N7 K cycnensuu 3,4-nuautpoben3orinoi kuciotsl (1,23 1, 5,8 MMosb) B Oe3B.
OzND\(N\) JAXM (20 mi1) mpu KOMH. TEMIL. 1O KarusiM A00asiisiin okcamuaxiaopun (1,0
° mi, 11,7 mmonb) ¢ mocnenyroimum nodasneHuem 6e3B. [IMDPA (2 karum).
PeakiMoOHHYI0 CMeCh MepeMeIlnBajIi B TEUEHHE HOYM M 3aTE€M KOHLEHTPHPOBAIH MPH KOMH.
temn. Ocratok pactBopsuin B 6e3B. TIT'® (40 mu) mpu O °C B atmocdepe Ar. ITo karisam
nobasnmsim  1-merwnmunepusud (1,3 i, 11,7 wmmons) (ryctyro  Oenyr  CyCHeH3HUIO
nepeMelnBaId  C TEePUOJUYECKUM BCTpsixuBanueMm). Ilocine pmobaBieHHMs —OXJIaKACHUE
nponoykaiy B TeueHne 10 MuH nepen ynaneHneM oxjaxkaaromeii 0anu. ITocie nepememnBanus
PEaKLMOHHOM CMeCH NMpU KOMH. TeMil. B TedeHue 3 4 pobasmsumm HxO. TT'® ynamsmu npu
MOHKEHHOM JIaBJIEHUU W dKcTparupoBaiu BogHbli octatok (CH2Cla;, 2 % MeOH B CHCl».
2x). OObeqUHEHHbIE OpraHMYeCKHe SKCTPakThl Cymrid Hax NaxSO4 M KOHLEHTPUPOBAIU MPU
NOHM)KEHHOM  JaBlieHMH ¢ mnonydeHueM  (3,4-nunHutpodennn)(4-meruanunepasus- 1 -
HJ)METaHOHa B BUJE CBETJIO-OpaH:keBoro Teepnoro semmectsa (1,77 T, komud.) .'H AMP (400
MI'y, /IMCO-ds) 6 8,29 (d, J/=8,3 I'y, 1H), 8,27 (d, J=1,5 I'u, 1H), 7,97 (dd, J=8,3, 1,8 'y, 1H),
3,59-3,68 (m, 2H), 3,24-2,53 ( m, 2H), 2,42-2,35 ( m, 2H), 2,21-2,32 ( m, 2H), 2,20 (s, 3H), MC
ESI [M+H]" 295,2, paccu. mis [C12H14N4Os + H]™295,1.

B. (3,4-ouamunoghenun)(4-memunnunepaszun- 1-un)memanon
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HeN N Pacteop (3,4-munuTpodenmn)(4-mermnnunepasus-1-mn)meranona (0,53 T,

D\(N 1,8 mmonp) B TT'® (25 M) u EtOH (50 mi) merasuposanu Na. JloGaBisiiu
Pd/C (191 wr, 0,18 MMonb) M mepeMelInBald PEAKLIHOHHYI0 CMECh B
armocpepe Hr (1 aTtm.) B TeueHHe HOUYM TPU KOMH. TEeMIL. 3aTeM PEAKIHOHHYIO CMeCh
¢bunbTpoBaNM Yepe3 LENUT U KOHLEHTPUPOBAIU INMPHU MOHWKEHHOM JaBJICHUU C TOJYYEHHUEM
(3,4-mnamuHo e )(4-MeTWINHIepa3uH-1-ua)MeTaHoHa B BuAe (PUOJIETOBOIO  TBEPIOTO
semectsa (0,44 1, konuu.). 'H SAMP (400 MTI'u, JIMCO-ds) § 6,61-6,55 (m, 1H), 6,47-6,45 (m,
2H), 4,81 (br.s, 2H), 4,58 (br. s, 2H), 3,50-3,39 (m, 4H), 2,34-2,22 (m, 4H), 2,18 (s, 3H), MC
ESI [M+H]" 235,1, paccu. msa [Ci12HisN4sO + H]™ 235, 1.

C. smun-2-(6-(4-memunrnunepazun-1-xapoonun)- 1 H-6enszofdumuoazon-2-un)ayemam

N (3,4-nuamuno¢penun)(4-merunnunepasus-1-unm)meranon (0,44 1, 1,8
N:OYO MMOJIb) U 3-3TOKCH-3-MMHUHOINPONAHOBOM kucaoTel rugpoxyopun (1,07 r,
[ j 5,5 mmonp) B Oe3. EtOH (100 mu) B atmocdepe Ar HarpeBaiu Ipu
nepeMelIuBaHiU B TedeHue Houu npu 65 °C. 3aTeM peakLIMOHHYIO CMeCh
KOHLEHTPUPOBAJIN MpU MOHMWXKEeHHOM nasnennu. Ocratok npoGasmsum B HxO (15 mi),
HeiiTpanu3oBbiBaiu 10 % BogH. NaxCOs, sxcrparuposaiaun CH>Cl (2x), mpombiBaiu (paccoyiom)
u cymman Haa NaxSOs. IMocne oumctku ¢udu-xpomartorpadueii (0-50 % MeOH B CH2Cly)
MoNy4any yKa3aHHOE B 3aroJioBKe coefMHeHue B Buje skentoil meusl (0,31 r, 52%). 'H SIMP
(400 MI'u, CDs0D) & 7,71-7,57 (m, 2H), 7,33 (d, J=8,2 I'y, 1H), 4,23 (q, J=7,2 'y, 2H), 3,91-
3,40 (m, 4H), 2,62-2,38 (m, 4H), 2,34 (s, 3H), 1,28 (t, /=7,1 I'u, 3H); Curnansr CH»-cnoxHoro
s¢upa orcyrcryror B CD30D. MC ESI [M+H]" 331,2, paccu. mns [Ci17H22N4Os+H]" 331,2.

yTug-2-(6-(Mmopdonna-4-kapoouui)- 1 H-6en3o[d Jumunaszon-2-un)aerar

A. (3,4-ounumpodpenun)(mopghonuno)memanon

O:N o K cycnensun 3,4-nunutpobensolinoii kucnotsl (1,30 r, 6,1 Mmonb) B Ge3B.
OZND\(N\) JAXM (50 mi) mpu koMH. Temit. no karisim godassuu (COCI), (1,0 mi, 11,7

? MMOJIb) ¢ mocienyromuM pobasnerneMm 0e3B. JM®PA (2 kamum).
PeakunoHHYI0 CMeCh MepeMeIlnBajIi B TEUEHHE HOYM M 3aTE€M KOHLEHTPHPOBAIH MPH KOMH.
temn. Ocratok pactBopsuin B 6e3B. TIT'® (24 mu) mpu O °C B atmocdepe Ar. Ilo xarsm
nobasnsin MopdonmuuaoH (1,0 mu, 11,6 MMonb) (TycTyro Oenyro CyCNeH3UI0 MepeMELINBaN C
nepuoanIecKuM BeTpsixuBaHueMm). [locne nobaBneHns OXJIaXAEHUE MPOAOJIKAIH B TeueHune 10
MHH Tiepe]] yaajieHueM oxjaxkaaromeii 6ann. Ilocne nepemMernnBanus peakIuOHHOW CMeCH TpU

KOMH. Temrn. B TedeHue 3 4 poOasmsmm H;O. TI'® ynmansuii mpu MOHMKEHHOM NIABJICHUU U

skcTparuposann BoaHbIH octatok (CH2Cly. 2x). OOpenuHeHHBIE OPraHMYECKHE 3KCTPAKTHI
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cymman (NaxSO4) M KOHLUEHTPUPOBAJIU IPH TMOHIKEHHOM JaBJIEHUH C monydeHueMm (3,4-
nuHATpOodeHm )(MOpOTMHO)METAHOHA B BUIE CBETJIO-OPAHKEBOTO TBepaoro Bemectsa (1,8 r,
konuy.) . '"H SIMP (400 MI'u, IMCO-ds) & 8,28 - 8,31 (m, 2 H), 8,00 (dd, /=8,28, 1,76 'y, 1 H),
3,39 -3,80 (m, 8 H).
B. smun-2-(6-(mopgponun-4-xapoonun)- 1 H-6ensofdJumuoazon-2-un)ayemam
N PactBop (3,4-nuauTpodenmn)(mopdonuno)meranona (0,83 r, 2,9 mmonb)
Eto~<o_< HD\’TO B TT'® (30 M) u EtOH (60 mn) nerasuposanu Nz, lobasmsinu Pd/C (0,31
[ j mr, 0,29 MMOJb) U IEpeMeLINBaIi PEAKIIMOHHYI0 cMech B atMochepe Ha
(1 arM.) B TeyeHHE HOYM NMPHU KOMH. TEMIL. 3aTeM PEAKLHUOHHYIO CMECh
¢bunbTpoBaNM Yepe3 LENUT U KOHLEHTPUPOBAIU INMPU MOHWKEHHOM JaBJIEHUU C TMOJY4YEHHEM
(3,4-nuamunodenun)(MopponuHo)meraHona B Bune ¢uonerosoit nmenel. XKXMC (ESI) m/z
paccu. s [CuHisN3O» + H]™ 222,1; Haiimeno 222,2. BemectBo W 3TUI-3-3TOKCH-3-
uMuHonponaHoata runpoxiopun (1,2 r, 6,2 mmonp) B 6e3. EtOH (100 M) B atmocdepe Ar
HarpeBaju IpH MepeMeIINBaHUU B TedeHue Houu npu 65 °C. 3areM peakLHOHHYIO CMeCh
KOHLIEHTPUPOBAJIN TIPU MOHMWKEHHOM naBiieHnu. ITocie ounctku dsur-xpomarorpagueii (0-20
% MeOH B CHCl;) nony4anu yka3aHHOE B 3arojIOBKe COEAMHEHHE B BUae OJIeIHO-PO30BOM
nens (0,43 1, 47%). 'H SIMP (400 MI'u, CDs0D) § 7,52 - 7,76 (m, 2 H), 7,33 (dd, J=8,28, 1,51
I'u, 1 H), 4,22 (q, J/=7,19 I'y, 2 H), 4,00 - 4,05 (m, 2 H), 3,70 (br. s, 8 H), 1,28 (t, /=7,15 I, 3
H); Curnansr CHz-cnoxuoro sdupa orcyrersyror 8 CD30D; MC ESI [M+H]" 318,2, paccu. ans
[C17H22N4O3+H] " 318,1.

5>TUJI-2-(5-MeTii-6-(4-merunnunepasul- 1 -un)- 1 H-6enszo[ dlumunason-2-um)anerar

A. 4-memun-5-(4-memunnunepazun-1-un)-2-numpoanunun
ON 5-xnop-4-merun-2-autpoanwmH (032 r, 1,7 wmmomp ) u 1-
2
:(:( metuanunepasus (1,5 mi, 13,5 MMoJb) HarpeBaiu B 3aKPBITOH MPOOHpKeE
N

HoN (/\I npu 80 °C B Teuenue 30 muH, 3atem npu 105 °C B Teuenue 1 nus u npu

U~ 120 °C B TeueHue 2 nHEW. 3aTeM PEAKLUOHHYID CMECh OXJIAXKAAJH,
pazbasnsmu H>O u dunsrposanu. CobpanHoe TBepnoe BemecTBo npombieanu H,O u cymmwm B
BaKyyMeé C TIOJYYEHHEM YKAa3aHHOTO B 3aroJIOBKE COENMHEHHs] B BHIE JKEJITOrO TBEPAOTO
semectsa (0,36 1, 84 %). 'H SAMP (400 MI'w, JIMCO-ds) & 7,72 (s, 1 H), 7,27 (s, 2 H), 6,44 (s, 1
H), 2,97-2,86 (m 4 H), 2,49-2,39 (m, 4 H), 2,22 (s, 3 H), 2,11 (s, 3 H), )KXMC (ESI) m/z paccu.
ans [C12HisNsO; + H]™ 251,1; maiineno 235,3.
B. smun-2-(5-memun-6-(4-memunnunepasun- 1-un)- 1 H-6enzofd]umuoazon-2-un)ayemam
4-metnn-5-(4-merunmunepasus- 1 -un)-2-aurpoanmwmH - (0,36 r, 1.4

N
4
Eto~<_<Hj:>\/NO mmodb) 1 Pd/C (10 %, 81 mr, 0,08 mmons) B EtOH (50 mi), TT'® (25
o) N
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mu1) nerasuposanu Nz U 3areM mepemenmBainu B atmocepe Hr (1 atm.) B TeueHue 5 nHei.
Peakmmonnyto cmech (puibTpoBaid Yepe3 IMENUT, MOMIOXKKY mnpombiBain EtOH. ®umbrpar
KOHLIEHTPUPOBAJIH TPHU MMOHIKEHHOM JABJIEHUH C MOJYyYeHHEM 4-MeTHI-5-(4-MeTHIIHIepa3HH-
1-unm)benzon-1,2-nuaMuHa B BUAE XenToBaTO-O€keBoro TBepaoro semectsa (0,35 r, kommd.).
Bemecrso (0,35 1) u aTun-3-3Tokcu-3-umuHONponanoara rugpoxiopun (0,81 r, 4,1 mmons) B
6e3s. EtOH (70 mm) B armochepe Ar nHarpeBanm npu mnepememmnBanuu npu 65 °C. 3arem
PEAKLIMOHHYIO CMECh KOHIIEHTPUPOBAJIM IIPH MOHKEHHOM JaBiieHuy, nodassinu B H2O (20 mur)
u nonmenaunBamn 2 M BomH. Na;COs; no pH 9. Cmecp skcrparupoBamm XM (2x);
oprannueckue 3kcTpakThl cymmin (NazSO4) U KOHLEHTPUPOBAIU MPH MOHWKEHHOM JaBJIEHHUH.
ITocne ouncrku Quam-xpomarorpadueti (0-30 % MeOH B CH,Cly) monyuyanu yka3aHHOE B
3arojIoBKe COeIMHEHME B BHjie kenToil nensl (0,36 T, 82%). 'H AIMP (500 MI'y, CDs;OD) § 7,35
(s, 1 H), 7,25 (s, 1 H), 4,22 (q, J=7,09 I'y, 2 H), 2,95 - 3,03 (m, 4 H), 2,88-2,58 (m, 4 H), 2,43 (s,
3 H), 2,41 (s, 3 H), 1,28 (t, /=7,09 I'u, 3 H); Curnanst CHz-cnoxHoro sgupa OoTCyTCTBYIOT B
CD;0D; XXXMC (ESI) m/z paccu. nisi [C17H24N4Ox+ H]™ 317,2; Haiinesno 317,3.

Ornn-2-(5-dprop-6-mopdonuno- 1H-6enso[ d lumunazon-2-mi)anerar

A. 4-¢pmop-5-moponuno-2-numpoanunun

Cwmech S-xnop-4-¢rop-2-uutpoanmiuHa (1,0 T, 5,24 mmonb), MopdoanHa

O,N F
j@[ (1,37 mn, 15,7 mmons) u JIMCO (5 mut) HarpeBaiau Ha MacystHON OaHe mpu

N
k/o 140 °C B Tewenme 3 u. 3arem poGaBmumu HO (50 wmu) mpu

nepememuBanuu npu 80°C aiist ocakaeHUs MPOAYKTA U AABAIH CYCIEH3UH
OXJIAAUTBCSA IO KOMH. TeMIl., (uiIbTpoBaiM ¢ oTcachiBaHueM, mpombiBaiun H>O u cyummm ¢
NOJIY4eHHUEM YKAa3aHHOTO B 3ar0JIOBKE COSMHEHHs B BUJIE JKEJITOro TBepaoro Bemectna (1,25 T,
94%). 'H AMP (400 MT'u, CDs0D) § 7,17 (d, J=14,0 Tu, 1H), 6,37 (d, /=8,0 T'uy, 1H), 3,83 (4,
J=4,4 Tu, 4H), 3,22 (t, J=4,8 'y, 4H); MC ESI [M+H]" 242,1, paccu. mns [C1oH12FN303+H]"
242.1.
B. 4-¢pmop-5-mopghonunobenzon-1, 2-ouamun
HoN F B kpyrnononnyro kondy oosemom 100 M1 BHOCHIH 4-(pTOp-5-MopdonnHo-
HzN:©iN/\ 2-autpoanuiuH (1,23 r) m MeOH (37 mu1) mpu KOMH. TeMIL. MOA CJIOeM Ar.
[Tpu nmepeMeInnBaHUU ¢ OCTOPOKHOCTBIO n00aBisu HuKenb Penes (0,123 r)
IPU KOMH. TeMII. PeakLIMOHHYI0 Maccy MeIJIeHHO Harpesaiu 10 60-65° 1 nmo karsiM 1o0aBisuii
K Hel ruapar rugpasuHa (0,86 mi) B TedeHHE MPHOIM3UTENBHO 5 MUH. PEakIMOHHYIO CMeCh
nepemermmBany pu 65-70°C B teuenue 2 gacos. Ilocne 3aBepiieHus peaklUuu PEaKLUOHHYIO
CMECh OXJIAKAAIH 10 KOMH. TEMIL. U OT(QHIBTPOBBIBAIN KaTAIU3ATOP Yepe3 MOMJIOKKY LIEIUTa B

armocepe Ar, u mpombiBau oANokKy nenura MeOH (5 mn * 2). O0benuHeHHbIH GUIbTpaT
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KOHIEHTPUPOBAM W ouuianu ¢iam-xpomarorpadueii (rpaguent: MeOH/IXM 0-25%) c
NOJY4YEHHEM VKa3aHHOTO B 3arojIOBKE COEOUHEHHS B BHIE CBETJIO-KOPHYHEBOIO TBEPAOTO
semecTsa (0,615 1, 57%). 'H IMP (400 MI'u, CD3s0D) § 6,51- 6,47 (m, 2H), 3,81 (t, J=4,8 I'yy,
4H), 2,93 (t, J=4,8 T'u, 4H); MC ESI [M+H]" 212,0, paccu. nas [C1oH1sFN3;O+H]™ 212,1.
C. smun-2-(5-¢pmop-6-mopghonuno-1H-6enzofd]umuoazon-2-un)ayemam
K pactBopy 4-¢pTop-5S-mopdonunodenson-1,2-nuamuna (0,615
/deo r, 2,91 mmons) B EtOH (30 M) mpu 65°C nobasnsinm 3Trn-3-
UN —/ 3TOKCH-3-UMHHONpormoHara ruzapoxmopun (1,14 r, 5,82

MMOJIb) ABYMs PaBHBIMH HOPLMSIMU C WHTEPBAJIOM S5 MUH

C,H50

Kaxaas. 3aTeM IepeMellnBaId peakuuoHHyr Maccy npu 65°C B Teuenwe 2 4. Ilocne
3aBCPLICHUA PCAKLIMKU KOHLUCHTPUPOBAIN PEAKLIHMOHHYKO MACCy IpPU MNOHMXKCHHOM HABJICHUU C
HOJIy4eHHeM T'ycToro KopuuHeBoro macia. K monmydyeHHomy macny nobasmsuin HyO (25 mo) u
nosogunu pH o ~ 10 nobasnennem 2 M Bogn. Na;COs. [TonydeHHYI0 CMeCh SKCTparupoBaIu
JAXM (30 mn * 2), m oObenuHEHHbIE SKCTPAKThl KOHLEHTPHPOBAIM W OYMINAIHM (IIdII-
xpomarorpadueli (rpaguent: Hex/ EtOAc 0-40%, 3arem MeOH/JIXM 0-20%) ¢ monyueHHeM
YKa3aHHOTO B 3aroJIOBKE COEIMHEHHUS B BUAE KOPUYHEBOro TBepaoro Bemectsa (0,786 r, 88%).
'H AMP (400 MI'u, CD30D) § 7,26 (d, J=12,4 Tu, 1H), 7,19 (d, J=7,6 T'u, 1H),4,25 - 4,20 (m,
2H), 3,88 (t, J=4,4 T'u, 4H), 3,08 (t, J=4,8 T'u, 4H), 1,28 (t, J=7,2 T'u, 3H); MC ESI [M+H]"
308,1,0, paccu. mus [C1sHisFN3O3+H]™ 308,1.

Otun-2-(6-(4-metu-1.4-nuaszenan- 1 -un)-1H-6en30[d lumunazon-2-un)anerar

A.5-(4-memun- 1, 4-ouazenan- 1-un)-2-Humpoanunun
O,N F Cwmech S-xjop-2-nutpoanunuHa (8,63 1, 50 wmmomw), 1-merwn-1,4-
I:[N/\\ nrazenana (6,85 r, 60 mmonp) u K2COs (8,28 1, 60 MMoub) Harpesasu
K’/N§ npu 90 °C B Teuenue 20 4. ITocne pazdasnenus H,O (500 mn) ee
skctparupoBann EtOAc (60 mim X 3), KOHIEHTPUPOBAIM M CYLIIJIA C TOJyYE€HUEM
HEOUUIIIEHHOTO  S-(4-MeTwi-1,4-nnaszenan-1-mn)-2-HUTPOAHWINHA B BHIE TEMHO-KPACHOTO
macna (12,50 r). SIMP yka3san Ha cMecb NPOAYKTa M 5-xjop-2-Hutpoanununa (2:1). 'H SAMP
(400 MI'y, CDs0D) 6 7,72 (d, J=10,0 I'y, 1H), 6,26 (dd, J=9,8, 2,6 I'u, 1H), 6,02 (d, J/=2,4 I'Ly,
1H), 3,66-3,63 (m, 2H), 3,58 (t, /=6,4 I'u, 2H), 2,77-2,74 (m, 2H), 2,62-2,59 (m, 2H), 2,39 (s,
3H), 2,07-2,00 (m, 2H); MC ESI [M+H]" 251,3, paccu. s [C12Hi1sN4sO»+H]™ 251,15,
B. 4-(4-memun-1,4-ouazenan-1-un)oenzon-1,2-ouamun
K cMmecu HEOYHUII[EHHOT'O 5-(4-metun-1,4-nuazenan-1-mn)-2-
HZND:F HutpoanmwinHa (12,50 r) u mukens Penes (1,25 r) 8 MeOH (150 mi) npu
H,N N

l\JN~ 65 °C npobaBmsmm N>Hs-H2O (12,0 mi) B Tewenme 10 mun. Ilocne
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nobasneHust modyueHHy0 cmech nepememuBanu npu 70 °C B teuenme 30 muH. [locne
OXJIAXK/IEHUs] 10 KOMH. TeMII. ee (UIbTPOBaIM depe3 menut u npomsiBain MeOH. @unbTpar
KOHLIIEHTPUPOBAIM M CYUIMJIM C TOJY4YeHHEM HeouHieHHoro 4-(4-metun-1,4-nuasenan-1-
un)0en3on-1,2-1uaMuHa B BUIE TEMHOTO KpacHoBaTo-kopuuHesoro Macia (10,57 r). 'H SIMP
(400 MI'u, CDs0D) 6 6,63 (d, J=8,0 I', 1H), 6,53 (dd, /=8,4, 2,4 'y, 1H), 6,26 (d, /=2,4 I'Ly,
1H), 3,60-3,40 (m, 4H), 2,75-2,71 (m, 2H), 2,62-2,58 (m, 2H), 2,37 (s, 3H), 2,04-1,97 (m, 2H).
C. Smun-2-(6-(4-memun-1,4-ouasenan-1-un)- 1 H-6ensofdJumuoazon-2-un)ayemam
Cmech HeouumeHHoro 4-(4-metwi-1,4-nuazenan-1-mn)denson-1,2-
NQNq mramuHa (10,57 1) W 3TUN-3-3TOKCH-3-MMHUHOIIPOIHOHATA
Etozc\/lﬁ = ruapoxiopuna (19,50 r, 100 mmons) B EtOH (200 mui) Harpesanu
npu 90 °C B teuenme 2 u. Ilocne ynmanenusi pactBoputeneii ee pasdasmsuin H O (50 mn),
nogmenaunBaid 2 M BomH. NaxCO; (40 mim) u sxcrparmpoBamn JIXM (60 mn x 3).
OO0benuHeHHbIe SKCTPAKThl KOHLEHTPHPOBAIM U OYUINAIHN (udIn-xpomaTorpadueii (rpagueHt:
0-100% EtOAc/rexcan, 3atem MeOH/JIXM 0-25%) ¢ mojy4eHHEM YKa3aHHOTO B 3aroJIOBKE
COENIMHEHMs B BUie TeMHO-KopudHesoro mMacia (7,31 r, 46% 3a 3 craauu). 'H SIMP (400 MI'1,
CDs0D) 6 8,38 (d, /=8,8 I', 1H), 6,82-6,77 (m, 2H), 4,22 (q, J =6,8 I'y, 2H), 3,66-3,61 (m,
2H), 3,54 (t, J =6,4 I'u, 2H), 2,85-2,80 (m, 2H), 2,68-2,64 (m, 2H), 2,41 (s, 3H), 2,12-2,05 (m,
2H), 1,29 (t, J=7,0 T'n, 3H); MC ESI [M+H]" 3173, paccu. ms [C17H24N402+H]" 317,20.

HamocTpaTuBHBIE NPUMeEPHI:

Al: 4-amMuno-5-(6-(4-metunmunepasun-1-un)- 1 H-6enso[d]umunason-2-un)tueno[2.3-
blmupuauna-6(7H)-oH

I\ K pacTBopy >THI-2-(6-(4-MeTrnnunepa3us- 1 -n)-1H-

Nz O AN 6enso[d]umuaason-2-un)anerara (2,42 r, 8,05 MMonb) M 2-
(/fi(k N amuHoTHOdeH-3-kapbonutpmia (1,0 r, 8,05 mmonp) B 0e3B.
TI'® (40 mu) mpu 40 °C no xarusam godasisuiu LDA (40 mu, 1
M B TI'®@/rekcane, 40 MMonb) B TeueHue 15 muH B atMocdepe Ar. lonyueHHbIH KOPUYHEBbINA
pactBop mepememmBanu npu 40 °C B TedueHwe 2 U W 3aTE€M OCTAHABIHMBAIN PEAKIIHIO
nobasnenriem BogH. NH4Cl (50 mu) mpu xomH. Temn. Cmech pasbasmsmu HO (125 mn) u
sKcTparuposaiiu dtujiareratoM (2 x 200 mut). OObeIUHEHHBIE OPTraHUYECKUE CJIOM OJTHOKPATHO
npombeiBain HO, cymmnu Hag NapxSOs M KOHLEHTPUPOBAIM C TOJYYEHHEM HEOUYHINEHHOTO
nponykta. Heounmmenneii npoaykt pactupanu ¢ AXM (20 mi), a 3atem ¢ MeOH (25 mi), ¢
NOJYYeHHEM VKa3aHHOTO B 3arojiOBKE COEOUHEHHS B BHIE CBETJIO-KOPHYHEBOIO TBEPAOTO

Bemiectna (1,95 r, 64%).
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Coboanoe ocHoBanue (1,95 r) cycnennuposamu B MeOH (50 mu) u mobGasmsuin 1 M
HCI-Et2O (13 mi) npu xoMH. Temr. CyCneH3uI0 MepeMelInBali B TeUeHHe 15 MUH NMPH KOMH.
TEMII. 1 KOHLIEHTPUPOBAJIN B BaKyyMe, M NOABEpPraiu a3eoTpornHoi neperonke ¢ MeOH (2 x 25
mu1) ¢ noayuenuem conu ¢ HCl B Bune TeMHO-KOpUYHEBOro TBepAoro Bemectna (2,28 r, 62%),
"H AMP (400 MI'u, CD30D) § 7,69 (d, J=9,2 I'u, 1H), 7,52 (d, J=5,6 T', 1H), 7,36 (dd, J=8.8,
2,4 I'y, 1H), 7,30 (d, J/=2,4 I'n, 1H), 7,19 (d, J=5,6 'y, 1H), 3,97-3,93 (m, 2H), 3,70-3,67 (m,
2H), 3,39-3,35 (m, 2H), 3,34-3,18 (m, 2H), 3,01 (s, 3H); MC ESI [M + H]" 381,2, paccu. s
[C19H20 NsOS+H]" 381,1.

IIpumep/ Ha3BaHHE COTJIACHO Crpykrypa Bbixon;
HIOIMAK ONHCaAHHE; COJIb
A2: 4-amuHo-3-meTnn-5-(6-(4- 7N 64 mr (38%),
MeTuinunepasus- 1-mn)-1H- NHz '\;OI\_/N Cepoe TBeproe
Oenso[dJumunazon-2- Q/\AH)\/\(L N BEIIIECTBO
win)tueHo[2,3-b nupuaus- s NSO 2HCI
6(7H)-on

PearenTs (061muii criocod Al): atun-2-(6-(4-metunnunepasus -1-un)-1H-6en3o[d Jumunazon-
2-un)anerat (110 mr, 0,36 mMmounb), 2-aMuHO-4-MeTHATHOEH-3-KapOoouuTpun (50 mr, 0,36
mmoJib), LDA (1,62 mut, 1 M B TT' ®/rekcane, 1,62 mmonb), 6e38. TT'® (5,0 mi)

H SIMP (400 MT'w, CD;0D) 8 7.72 (d, J=9.2 T, 1H), 7.41(dd, J=8.8 T'w, 2.4 T'n, 1H), 7.33
(d, J=2,0 T, 1H), 6.76 (d, J=0.8 T'y, 1H), 3,98-3,94 (m, 2H), 3,70-3,67 (m, 2H), 3,38-3.35 (m,
2H), 3,27-3.21 (m, 2H), 3,00 (s, 3H), 2,30 (s, 3H), MS calcd; MC ESI [M+H]" 395 3, paccu.
st [Ca0H2oNsOS+H]™ 395,1

A3: 4-amuHO-2-MeTHII-5-(6-(4-
MeTununepasus- 1 -mn)-1H-
6enso[d]umunazon-2-
wi)TreHo| 2,3-b [nupuaun-
6(7H)-on

NH,

N

o

(0]

18 mr (10%),
Csertiio-
KOPUYHEBOE
TBEpIOE
BEILECTBO
2HCI

Pearentsr (00muit cocod Al): stun-2-(6-(4-mermnmunepasus-1-un)- 1 H-6en3o[ d|Jumunazon-
2-un)anerat (110 mr, 0,36 mMmoub), 2-aMuHO-5-MeTHITHOEH-3-KapOooHuTpuin (50 mr, 0,36
mmoJis), LDA (1,80 mui, 1 M B TT'@/rekcane, 1,80 mmons), 6e38. TT'® (5,0 mi)

'H SIMP (400 MT', CDs;OD) & 7,68 (d, J=8,8 Ty, 1H), 7,38-7,31 (m, 2H), 7,18 (s, 1H), 3,96-
3,93 (m, 2H), 3,70-3,67 (m, 2H), 3,40-3,34 (m, 2H), 3,25-3,19 (m, 2H), 3,01 (s, 3H), 2,52 (s,

3H); MS paccu.; MC ESI [M+H

- 395,3, paccu. anst [Co0H2oNeOS+H]+ 3951

A4: 4-amuHO-5-(6-
mopdomao-1H-

N O

NH; N |
X N
qu

0,51 r (51%);
Caetio-0exeBoe

oenso[d]umunazon-2- TBEpIOE

wi)tueHo[2,3-b Jnupuaun- BEIIECTBO;

6(7H)-on S H O Cobonnoe
OCHOBaHHE

Pearents! (00mmii ciocod Al): LIHMDS (1,0 M B TT'®, 14,3 mn, 14,3 MMOIb) MO KaImjisiM
nobasnsiin B TedeHne 20 MHH K TEPEMEIIMBAEMOMY PpacTBOPY 2-aMHHOTHO(EH-3-
kapbonutpuna (0,340 r, 2,73 wmmomb), 3TUI-2-(6-MopdomuHo-1H-6en3o[d Jumunazon-2-
un)anerara (0,829 r, 2,86 mmonb) B 6e3B. TT'® (20 mur) mpu KOMH. TeMn. B atMochepe Ar.
Peakumnonnyro cmech Harpesanu nipu 40 °C B Teuenue | 4, 3aTem oXJiaXKaay 10 KOMH. TEMIL,
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OCTaHaBJIMBAIU peakuuio nobdasneHneM Haceim. BoxH. NH4Cl, KOHUEHTpupoBaiu mpH
MOHIDKEHHOM JaBjieHuu u ouunmanu  (mm-xpomarorpadueii (MeOH-CH>Cl> 0-7 %).
HeGonbmoii obpasen moBTopHOo ouninanu npenaparusaoii BOXKX ¢ monydyenuem comm ¢ TFA
(cBeTno-xkentoe TBepaoe BemecTso). 'H AMP (400 MTI'u, /IMCO-ds) & 12,18 (s, 1H), 7,59 (d,
J=5,7 T'n, 1H), 7,56 (br s, 1H), 7,36-7,24 (br.s, 1H), 7,20 (d, J=5,7 I'u, 1H), 7,17-7,08 (m,
1H), 3,86-3,79 (m, 4H), 3,30-3,18 (m, 4H); Tpu cnoco0HbIe K OOMEHY NMPOTOHA MOTYT OBIThH
CBSI3aHBI C IByMsI OU€Hb mupokuMu mmukamu 13,47-12,46 (brs, 1H) u 9,30-7,67 (brs, 2H), MC
ESI [M+H]" 368,2, paccu. nist [C1sH17Ns0,S+H]" 368, 1.

AS: 4-amuHO-3-MeTOKCH-5-(6- 7N\ 55 mr (11%);
(4-merunnunepasus-1-un)-1H- | 0 NH; '\}/QiN\_/N_ KOPUYHEBOE
6enso[d]umunaszon-2- e/f\t\(L N TBEPAOE
wi)tueHo[2,3-b Jnupuaun- H BEIECTBO;
6(7H)-on ST NTTo TFA

PearenTe! (O0mwuii ciocod Al): atun-2-(6-(4-metunnunepasus-1-un)-1H-6enzo[ d]Jumunaszon-
2-umjanerar (302 mr, 1 Mmomnp), 2-aMuHO-4-meToKcuTHOGEH-3-KapOouuTpun (154 wmr, 1
mmonb), LDA (1,0 M B TT'@/rekcane, 5 mia, 5 mmons), TT'® (10 ma). 'H SIMP (400 MI'L,
CDs0D) 6 7,70 (d, J=8,8 I'u, 1H), 7,39 (dd, J=9,2, 2,4 I'u, 1H), 7,31 (d, J=1,6 I', 1H), 6,09
(s, 1H), 3,98-3,88 (m, 2H), 3,85 (s, 3H), 3,72-3,64 (m, 2H), 3,38-3,28 (m, 2H), 3,25-3,14 (m,

2H), 2,87 (s, 3H); MC ESI [M+H]+ 411,3, paccu. anst [CaoHooNeO2S+H] 411,2.

AG6: 4-amuHO-3-5TOKCH-5-(6- /Qfl\_/N— 200 mr (61%),
(4-merunnunepasus- 1 -mn)- 1 H- TEMHO-
6enzo[dumunazon-2- gﬁk KOPHYHEBOE
wi)TreHo| 2,3-b [ nupuauH- TBEpIOE
6(7H)-on BELLECTBO,
cosb ¢ 2HCI

Pearenter (0Ommii crnocod Al): 2-amunO-4-3TOKCHTHO(EH-3-KapOoruTpua (111 wmr, 0,66
MMOJIb), 3TUI-2-(6-(4-mMeTunnunepasut-1-un)-1H-6en3o[d]umunazon-2-mn)amerar (200 wr,
0,66 mmonp), LIHMDS (1 M B TT'®, 2,65 mx, 2,65 mmons). 'H AMP (400 MI'u, CD;OD) §
7,72 (d, J=8,7 T'u, 1H), 7,42 (d, /=8,4 I'n, 1H), 7,32 (s, 1 H), 6,08 (s, 1H), 4,08 (q, /=6,8 I'L,
2H), 3,96 (d, J=11,5 I', 2H), 3,68 (d, /=11,8 I'y, 2H), 3,41-3,26 (m, 2H), 3,27-3,16 (m, 2H),
3,01 (s, 3H), 1,42 (t, J=6,8 'y, 3H); MC ESI [M+H]" 425,3, paccu. myst [C21H24N6O2S+H]"
42572,

A7: 5-(6-(4-meTmnnunepasvH- o] 35 wmr (43%),
1-um)-1H-6enso[dJumunason- O\ W N QNmN— KOpHHUHEBOE
2-un)-4-((terparunpo-2H- I 7 TBEpIOE
TUPaH-4-11]1)aMHHO ) THEHO[ 2, 3- (/f\rl\ ﬂ BEIIECTBO;
b]mupunun-6(7H)-on SN0 TFA

H

Cragust 1. Pearentnl (OOmmit crocod C): cmecy 7-(4-merokcubensmn)-5-(5 w/mmu 6-(4-
MeTUIHIepasuH- 1 -mn)-1-((rpudropmermn)cynbdonnn)- 1 H-6enzo[d [ umunazon-2-mn)-6-
OKCO-0,7-nuruapotueno|2,3-b jrupunun-4-un  tpudprtopmerancyibponara (0,11 r, 0,14
mMMonb), Terparunpo-2H-mupan-4-amunaa (0,035 r, 0,35 mmons), AXM (15 mm). MC ESI
[NH‘H]+ 717,2, paccu. nis [C33H35F3N60582+H]+ 717,21,

Cranusa 2: Pearenter (oOmwmii cmocobd D): cmecy 7-(4-metokcuben3mn)-5-(5 w/mmm 6-(4-
MeTunHnepasus- 1 -mn)-1-((rpudropmermn)cynbdonnn)- 1 H-0enzo[d [ umunazon-2-mn)-4-
((rerparuapo-2H-nupan-4-un)amuHo)tueHo| 2,3-b Jnupuann-6(7H)-ona (0,10 1, 0,14 Mmomb),
TFA (7 mn) u xoun. HCI (1 mn). 'H AMP (400 MI'u, CDOD) § 7,65 (d, J=9,0 T', 1H), 7,58
(d, J=5,8 I'u, 1H), 7,29 (s, 2H), 7,19 (d, J=6,0 I'y, 1H), 4,02-3,83 (m, 4H), 3,74-3,60 (m, 2H),
3,58-3,46 (m, 1H), 3,43-3,33 (m, 2H), 3,29-3,09 (m, 4H), 3,01 (s, 3H), 2,03-1,90 (m, 2H),
1,85-1,69 (m, 2H); MC ESI [M+H]" 4653, paccu. mist [C2sH2sNO2S+H]™ 465,2.
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A8: 4-(((11,31)-3- HO,, 18 mr (16%),
TUAPOKCUIMKIIOOY THIT)aMHHO )- g\ JKEJITOE TBEPAOE

NH N N N—
5-(6-(4-merunnunepasus-1- ] j— BEIIIECTBO;
U
| H

wn)-1H-6en30[d|umunazon-2- 2 HCI
wn)treHo| 2,3-b nupunun- ST N0
6(7H)-on H

Cragust 1: Pearenter (obmuii cnocod C): cmech 7-(4-metokcubensmn)-5-(5 w/mnu 6-(4-
MeTunHInepasu- 1 -mn)-1-((rpudropmermn)cynabdonnn)- 1 H-0enzo[dJumunazon-2-mn)-6-
0KCO0-06,7-nuruapoTtueno|2,3-b J[rupunun-4-un - tpudprtopmerancynbponara (0,17 r, 0,22
mmonb), coiu (1r,3r)-3-amunonuknodyranona u HCI (0,068 r, 0,55 mmons), AXM (10 mo).
MC ESI [NH‘H]+ 703,2, paccu. aus [C32H33F3N60582+H]+ 703,19.

Cranus 2: Pearents! (O0Ommii cioco6 D): ecmeck 4-(((1r,31)-3-runpoKCULIUKIO0YTHII)aMHHO)-
7-(4-meroxcuben3nn)-5-(5 u/nnm 6-(4-metunnunepasus-1-mn)-1-
((rpudropmerun)cynvdponnn)- 1 H-6en3o[ d]-umunazon-2-mn)rueno| 2,3-b jnupuann-6(7H)-ona
(0,16 1, 0,22 Mmomnb), TFA (7 mn) u xonu. HCI (1 mn). 'H SIMP (400 MI'u, CD30D) & 7,69 (d,
J=9,3 I'y, 1H), 7,61 (d, J=6,0 I'y, 1H), 7,37 (dd, J=9,0, 2,5 I'y, 1H), 7,34-7,29 (m, 1H), 7,20
(d, J=6,0 I', 1H), 4,45-4,33 (m, 1H), 4,03-3,90 (m, 3H), 3,76-3,61 (m, 2H), 3,42-3,36 (m,
2H), 3,30-3,18 (m, 2H), 3,01 (s, 3H), 2,54-2,42 (m, 2H), 2,14-2,03 (m, 2 H); MC ESI [M+H]"
4513, paccu. st [Ca3HosNeO2S+H]™ 4512

A9: 4-(((IR*,3R*)-3- o O\ — 15 mr (11%);
TUAPOKCHLMKIIONIEHTHIT)aMUHO NH NQN N— JKEIITOE TBEPJIOE
)-5-(6-(4-meTunnunepasuu-1- ! — BEILECTBO;
un)-1H-6en30[dJumunazon-2- 7 ~ t: 2 HCI
wi)TreHo[2,3-b nupuaus- STNT0

6(7H)-ou H

Cragust 1: Pearentor (00mumii criocod C): cmech 7-(4-metokcubensmn)-5-(5 w/wnu 6-(4-
MeTununepasun- 1 -un)-1-((rpudropmermn)cynbdonnn)- 1 H-6enzo[ d Jumunazon-2-mm)-6-
OKCO0-0,7-nuruapotueno[2,3-b jnupunun-4-un  tpudpropmerancyibponara (0,17 r, 0,22
mmonb), coiu (1R* 3R*)-3-amunonukinonenranona u HCI (0,076 r, 0,55 mmons), IXM (10
ma). MC ESI [M+H]" 717,2, paccu. aast [C33H35F3N6OsS,+H]™ 717,21,

Cragus 2: PearenTs! (oOwmit crocod D): CMecCh 4-(((IR*,3R*)-3-
TUAPOKCUIMKIIONIEHTHIT ) aMUHO)-7-(4-MeTokcuOen3mn)-5-(5 w/unu  6-(4-merunnunepasus-1-
un)-1-((tpudropmermn)cynbdonmn)- 1 H-6enso[ d]-ummunazon-2-wn)rueno| 2,3-b |[mupuaus-
6(7H)-ona (0,16 r, 0,22 mmonb), TFA (7 mn) u kouu. HCI (1 mn). 'H SIMP (400 MIT,
CD;0OD) & 7,68 (d, J=8,8 ', 1H), 7,67 (d, J=6,0 I'u, 1H), 7,39 (dd, J=8,8, 2,3 'y, 1H), 7,32
(d, /=2,0 I'y, 1H), 7,20 (d, J=5,8 ', 1H), 4,32-4,24 (m, 1H), 4,01-3,91 (m, 2H), 3,86-3,75 (m,
1H), 3,73-3,64 (m, 2H), 3,41-3,36 (m, 2H), 3,30-3,19 (m, 2H), 3,01 (s, 3H), 2,06-1,94 (m,
2H), 1,91-1,84 (m, 2H), 1,74-1,62 (m, 1H), 1,47-1,40 (m, 1H); MC ESI [M+H]" 465,2, paccu.
st [C24HogN6O2S+H]™ 4652

A10: (R)-5-(6-(4- @\ 87 mr (53%);
MeTunmnunepasus- 1-um)-1H- © NH N N/_\N— JKEJITOE TBEPAOe
6enso[dJumunazon-2-mn)-4- I / BEIECTBO;
((reTparunpodypan-3- (/ﬁL N TFA
WJT)aMUHO)THEHO[ 2, 3- S H

b]mupunun-6(7H)-on N" -0

H

Cragust 1: Pearentor (o0muii cnocod C): cmech 7-(4-metokcubensmn)-5-(5 w/mnu 6-(4-
MeTUmHInepasu- 1 -mn)-1-((rpudropmermn)cynbdonnn)- 1 H-6enzo[d [ umunazon-2-mn)-6-
OKCO-0,7-nuruapotueno|2,3-b j[rupunun-4-un - tpudprtopmerancyibponara (0,23 r, 0,30
mmonb), (R)-terparuppodypan-3-amunra (0,11 r, 0,90 mmons), AXM (12 mm). MC ESI
[NH‘H]+ 703,2, paccu. nuis [C32H33F3N60582+H]+ 703,19.

Cranus 2: Pearente! (00mmii criocod D): cmech (R)-7-(4-meTokcuben3mn)-5-(5 w/mm 6-(4-
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MeTunHnepasu- 1 -mn)-1-((rpudropmermn)cynbdonnn)- 1 H-6enzo[d Jumunazon-2-mn)-4-
((rerparuapodypan-3-min)amuHo)tueHo| 2,3-b Jmupunun-6(7H)-ona (0,21 1, 0,30 mmons), TFA
(7 mn) u xonu. HCI (1 mn). 'H SAMP (400 MI'u, CD;0OD) § 7,61 (d, J=8,8 ', 1H), 7,59 (d,
J=6,0 I'u, 1H), 7,28-7,22 (m, 2H), 7,17 (d, J=5,8 'y, 1H), 4,30-4,22 (m, 1H), 4,05-3,97 (m,
1H), 3,92-3,75 (m, SH), 3,65 (br.s, 2H), 3,38-3,26 (m, 2H), 3,24-3,08 (m, 2H), 3,00 (s, 3H),
2,28-2,16 (m, 1H), 2,14-2,05 (m, 1H); MC ESI [M+H]" 451,2, paccu. mis [C23H2NsO2S+H]"
451,2.

Al1: (S)-5-(6-(4- O@ 61 mr (36%),

MeTuinunepasus- 1 -mn)-1H- "NH N N N— KOPUYHEBOE
6enso[dJumunazon-2-un)-4- I —/ TBEpOE
((rerparunpodypan-3- / | N N BEILECTBO;
WJT1)aMHUHO)THEHO[ 2,3 - SN0 H TFA
b]mupunun-6(7H)-on H

Cragust 1: Pearenter (06muii cnocod C): cmech 7-(4-metokcubensmn)-5-(5 w/mnu 6-(4-
MeTuinuInepasus- 1 -mn)-1-((rpudropmermn)cynbdonnn)- 1 H-6enso[dJumunazon-2-mn)-6-
0KCO-6,7-nuruapoTueno[2,3-b J[rupunun-4-un - tpudprtopmerancynbponara (0,23 r, 0,30
mmonb), (S)-terparuapodypan-3-amuna (0,11 r, 0,90 mmons), AXM (12 mm). MC ESI
[M+H]" 7032, paccu. aus [C32H33F3N6OsS+H]™ 703,19.

Cranus 2: Pearents (00muii ciocod D): cmeck (S)-7-(4-metokcubensun)-5-(5 w/umu 6-(4-
MeTwinunepasus- 1-nin)-1-((rpupropmermn)cynbdonmn)- 1 H-6enso d jumunazon-2-wui)-4-
((rerparuapodypan-3-un)amuno)rueHo|2,3-b mupuaun-6(7H)-ona (0,21 r, 0,30 mmons), TFA
(7 man) n xouw. HCI (1 mu). 'H SIMP (400 MI'u, CD3OD) & 7,63 (d, J=8,8 I'y, 1H), 7,61 (d, J
= 5,8 I'y, 1H), 7,29-7,23 (m, 2H), 7,19 (d, J = 5,8 'y, 1H), 4,33-4,22 (m, 1H), 4,06-3,97 (m,
1H), 3,95-3,76 (m, SH), 3,66 (br.sto, 2H), 3,41-3,32 (m, 2H), 3,24-3,08 (m, 2H), 3,01 (s, 3H),
2,29-2,16 (m, 1H), 2,14-2,02 (m, 1H); MC ESI [M+H]" 451,2, paccu. mst [C23H26NsO2S+H]"
451,18.

A12: 4-(((1s,3s)-3- HO 101 mr (60%);
TUAPOKCUITMKIIOOY THIT)aMHHO )- JKEJITOE TBEPAOe

\g\
NH N N N—
5-(6-(4-meTunnunepasus-1- | N/ BEIECTBO;
X N
e

wn)-1H-6en30[d|Jumunazon-2- TFA
wi)TreHo| 2,3-b [ nupuaus- SN0
6(7H)-on H

Cragust 1: Pearentor (o0muii criocod C): cmech 7-(4-metokcubensmn)-5-(5 w/wnu 6-(4-
MeTunHnepasus- 1 -mn)-1-((rpudropmermn)cynbdonnn)- 1 H-6enzo[ d Jumunazon-2-mn)-6-
OKCO0-0,7-nuruapoTtueno|2,3-b Jnupunun-4-un - tpudprtopmerancynbponara (0,23 r, 0,30
mMonb), coiu (1s,3s)-3-amunouuknodyranona u HCI (0,11 r, 0,90 mmone), IM®PA (8 mi).
MC ESI [NH‘H]+ 703,1, paccu. aus [C32H33F3N60582+H]+ 703,19.

Cranus 2: Pearents! (obumii ciocod D): cmech 4-(((15,3s)-3-rHapOKCULIKIOOY THIT)aAMUHO )-
7-(4-meroxcnben3ni)-5-(5 u/vm 6-(4-metunnunepazus-1-mn)-1-
((tpudropmernn)cynvponrnn)- | H-6enzo[ d]-umunazon-2-mn)rueno| 2,3-b jnupuanun-6(7H)-ona
(0,21 r, 0,30 mmons), TFA (7 mn) u xonu. HCI (1 mn). 'H SIMP (400 MI'u, CDs0D) § 7.62
(d,/J=9.5Tu, 1H), 7.57 (d, J= 6.0 I'y, 1H), 7.30-7.21 (m, 2H), 7.16 (d, /= 6.0 I', 1H), 3,97-
3,79 (m, 3H), 3,73-3,50 (m, 3H), 3,40-3,26 (m, 2H), 3,17 (m, 2H), 3,00 (s, 3H), 2,69-2,56 (m,
2H), 2,16-2,00 (m, 2H); MC ESI [M+H]" 4512, paccu. ns [C23H26N6O2S+H]™ 451,2.

A13: 4-(((IR*,3S%)-3- o _O\ — 96 mr (57%);
TUIPOKCUIIUKIIOTIEHTHI)AMUHO NH NON N— JKEITOE TBEPHOE
)-5-(6-(4-meTunnunepazun-1- ! —/ BEIIECTBO;
un)-1H-6en30[dJumuazon-2- 7 7] ~ E TFA
wi)tueHo[2,3-b [mupuaus- STNTT0

6(7H)-on H

Cragust 1: Pearentor (obmuii cocod C): cmech 7-(4-metokcubensmn)-5-(5 w/mnm 6-(4-
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MeTUnHnepasu- 1 -mn)-1-((rpudropmermn)cynbdonnn)- 1 H-6enzo[d Jumunazon-2-mn)-6-
0Kc0-6,7-nuruaporueno|2,3-b Jrupunun-4-una (0,23 r, 0,30 mmons), comu (1S*3R*)-3-
amunomkaonenranona 1 HCI (0,12 r, 0,90 mmons), IM®PA (8 mu). MC ESI [M+H]™ 717,2,
paccu. must [C33H3sF3NgOsS»+H]™ 717 21.

Cranus 2: Pearentst (obmuii crocob D): CMECh 4-(((1R*,38*)-3-
TUAPOKCUIUKIIONIEHTHIIT)aMUHO)-7-(4-MeTokcnOen3un)-5-(5 w/umn  6-(4-merunnunepasus-1-
un)-1-((rpudropmermn)cynbponmn)-1H-6enso[ d]-umunazon-2-un)rueno| 2,3-b |nupuamns-
6(7H)-ona (0,21 r, 0,30 mmomb), TFA (7 mn) u kouu. HCI (1 mn). 'H SIMP (400 MIT,
CDs;0OD)d 7,62 (d, J=9,0Ty, 1H), 7,53 (d, /= 5,8 I'y, 1H), 7,28 (dd, J = 2,1, 8,9 I'y, 1H),
7,24 (d,J=1,8Twu, 1H), 7,19 (d, J= 5,8 'y, 1H), 4,47-4,39 (m, 1H), 4,23-4,12 (m, 1H), 3,96-
3,81 (m, 2H), 3,73-3,60 (m, 2H), 3,39-3,26 (m, 2H), 3,25-3,11 (m, 2H), 3,00 (s, 3H), 2,09-
1,82 (m, 6H), MC ESI [M+H]" 465,2, paccu. juisi [C24H28N6O2S+H] "™ 465,2.

Al4: 4-((3R,4R)-3- N~ 126 mr (58%);
dTopnunepuaH-4-11)aMHHO)- O’ 7\ OpaHXeBOe
5-(6-(4-meTunnunepasun-1- “NH NQ N\_/N_ TBEPIOE
un)-1H-6enso[d]umunaszon-2- (ﬁ&'\l BEIIECTBO;
wi1)TrueHo|2,3-b Jnupunus- 77 H 2 TFA

6(7H)-on

ST NT0
H

Cranusa 1: Pearentnl (oOwmii cnocod C): cmech 7-(4-metokcubensun)-5-(5 w/mnu 6-(4-
MeTwinunepasus- 1-ui)-1-((rpupropmerin)cynbdonmn)- 1 H-6ensol d jumunazon-2-mui)-6-
0Kc0-0,7-auruaporueHo[2,3-bnupunnun-4-un - tpudptopmerancynbponara (0,24 1, 0,31
mmonb), (3R,4R)-Tper-OyTui-4-amuno-3-propnunepunmn-1-kapdokcunara (0,20 r, 0,93
mmonb), IM®A (5 mn). MC ESI [M-CF30,S+2H]" 702,2, paccu. mnsi [C37HasFN7O4S+H]"
702.3.

Cranusa 2. Pearentnr (oOmuii cmoco® D). cmech (3R,4R)-tper-Oytuin-3-drop-4-((7-(4-
MeToKcHuOeH3un)-5-(5 w/umu  6-(4-merunnunepasus- 1-min)-1-((tpudpropmerin)cyabPoHm)-
1H-6en30[d]-umunazon-2-uin)-6-okco-6, 7-nuruapotueHo| 2, 3-b Jnupuaux-4-

WJT)aMHUHO )iunepuanH- 1 -kapookcunara (0,26 r, 0,31 mmons), TFA (7 min) u konr. HCI (1 ).
'H AMP (400 MI'u, CDs0D) & 7,57 (d, J = 8,8 ', 1H), 7,51 (d, J = 6,0 T, 1H), 7,23 (d,
J=1,8 T'y, 1H), 7,19 (d, J=6,0 I'y, 1H), 7,15 (dd, J=1,8, 8,8 'y, 1H), 5,13-4,87 (m, 2H), 4,33-
421 (m, 1H), 3,94-3,50 (m, 6H), 3,44-3,34 (m, 2H), 3,28-3,07 (m, 3H), 3,00 (s, 3H), 2,49-
2,37 (m, 1H), 2,19-2,05 (m, 1H); MC ESI [M+H]" 482,2, paccu. musa [C2sH2FN,OS+H]"
4822

AlS:

MeTununepasus- 1 -mn)-1H-
oenso[d]umunazon-2-
wi)TreHo| 2,3-b [ nupuaun-
6(7H)-on

4(G3] o~
mudroprunepuarH-4- &F
WJT)aMUHO)-5-(6-(4- NH

sV
Xy N
(/IYH
ST N

H

N

)

134 mr (59%);
JKEJITOE TBEPOe
BEILECTBO;

2 TFA

Cragust 1. Pearentnl (obmuii ciocod C): Cmech 7-(4-merokcubensmn)-5-(5 w/mmu 6-(4-
MeTUIHIepasuH- 1 -mn)-1-((rpudropmermn)cynbdonnn)- 1 H-6enzo[d Jumunazon-2-mn)-6-
OKC0-0,7-nurunporueno|2,3-b jnupunun-4-un  tpupropmerancyibdonara (0,24 r, 0,31
MMOJIb), TpeT-OyTmi-4-amuHo-3,3-1udropnunepunns-1-kapookcunara (0,22 r, 0,93 Mmoub),
I[N[CDA (5 MJ‘I). MC ESI [NI-CF3OzS+H]+ 719,2, paccy. ajist [(:3.7H43]:—“2I\I704S]+ 719,31.

Cramusa 2: Pearentsl (oOmmii cmocod D): cmece Ttper-Oyrun-3,3-nudrop-4-((7-(4-
MeToKcHOeH3un)-5-(5 w/umn  6-(4-merunnunepasus- 1-mn)-1-((tpudpropmerin)cyabPoHm)-
1H-6en30[ d Jumunazon-2-mn)-6-okco-0, 7-qurunporueHo| 2,3-b mupunnx-4-

WJT)aMHUHO )TunepuanH- 1 -kapookcunara (0,26 r, 0,31 mmons), TFA (7 min) u konr. HCI (1 mu).
"H AMP (400 MI'u, CD30D) & 7,60-7,50 (m, 2H), 7,26-7,17 (m, 2H), 7,13 (dd, J=1,8, 9,0 'y,
1H), 4,65-4,48 (m, 1H), 3,96-3,45 (m, 8H), 3,29-3,04 (m, 4H), 2,98 (s, 3H), 2,59-2,41 (m,
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1H), 2,40-2,22 (m, 1H); MC ESI [M+H]" 500.2, paccu. ans [Ca4Ha7F2N-OS+H]™ 500,2.

A16: (R)-4-((1-rugpoxcu-3- OH 40 mr (29%),
MeTUIOyTaH-2-1J1)aMHHO)-5- JKEJITOE TBEPAOe

- —\ .
(6-(4-mermnmunepasus-1-um)- NH N N— BELIECTBO;
1H-6en30[dJumunason-2- / \— cBOOOHOE
wi)tieHo| 2,3-b | nupunus- J N N OCHOBaHHE
6(7H)-on s Ng

H

Cragust 1. Pearentor (oOmmii crmocod C): 7-(4-merokcubensun)-5-(5 w/wmm  6-(4-
MeTunuInepasu- 1 -mn)-1-((rpudropmermn)cynabdonnn)- 1 H-0enzo[dJumunazon-2-mn)-6-
0KCO-06,7-nuruapoTueno[2,3-b jnupunun-4-un  tpudropmeraHcyabPoHaT  (HEOUMIIEHHBIH,
0,30 mmonb), (R)-2-amuno-3-merundyran-1-oa (0,12 r, 1,2 mmons), IMPA (7 mi). ESI
[NH‘H]+ 719,2, paccu. nst [C33H37F3N6OsS, + H]+ 719,2

Cranus 2: Pearents! (00umii cnocod D): (R)-4-((1-runpokcu-3-merunOyTaH-2-1i)aMHuHO)-7-
(4-meroxcundensmn)-5-(5 n/nmm 6-(4-merunnunepasus-1-un)-1-((rpudropmerni)cynbhoHNU)-
1H-6en30[d]-umunazon-2-un)rueno|2,3-bmupunun-6(7H)-on (Heounmenuasiii, 0,30 MMoIb),
TFA (5 mn), HCI (1 mn). 'H SIMP (400 MI'u, CD30D) § 7,65 (d, J=6,0 T'u, 1H), 7,47-7,42 (m,
1H), 7,19-7,13 (m, 1H), 7,10 (d, J=5,7 I'y, 1H), 7,02-6,94 (m, 1H), 4,27-4,19 (m, 1H), 3,92-
3,82 (m, 2H), 3,21 (br s, 4H), 2,69 (br s, 4H) 2,38 (s, 3H), 2,32-2,22 (m, 1H), 1,23 (d, J=7,0
Fu, 3H), 1,02 (d J=7,0 'y, 3H); EST [M+H]" 467,3, paccu. mst [C24H30N60,S + H] 467,2

A17: 4-((5-(6-(4- N 40 mr
MeTuinunepasus- 1 -mn)-1H- O\ (27%),
Oenzo[dJumunazon-2-umn)-6- NH N_ XKenroe TBepHOE
OKCO-0,7-TUrHAPOTHEHO[2,3- BEIIECTBO;
b]mupunun-4- CobonHoe
WJT)aMHUHO ) TUNIEPUAHH- | - OCHOBaHUE
KapOanbaerus

Cranus 1: Pearents (06urmii cioco6 C): 7-(4-metokcubensmn)-5-(5 w/umm 6-(4-
MeTununepasus- 1 -mn)-1-((rpudropmermn)cynbdonnn)- 1 H-6enso[d Jumunazon-2-mn)-6-
OKC0-0,7-nuruapoTtueHo| 2,3-b jnupunus-4-un TpudropMeTancy b OHAT (HEOUHIIEHHBIH,
0,30 mmoub), 4-amuHonunepunuu- 1-kapdansaerun (0,15 r, 1,2 mmons), IM®A (7 mi). ESI
[NH‘H]+ 744,1, paccu. gst [C34Hz6F3N7OsS, + H]+ 744,2

Cranus 2: Pearentsl (00umii cioco6 D): 4-((7-(4-meTokcubensmn)-5-(5 n/unu 6-(4-
MeTunHnepasus- 1 -mn)-1-((rpudropmermn)cynbdonnn)- 1 H-6enzo[d Jumunazon-2-mn)-6-
OKCO0-0,7-murunpotueHo| 2,3-b [mupunun-4-ma)aMUHO ) TUITePUIUH- | -kapOanbaerus
(neounmennslii, 0,30 Mmoib), TFA (5 mn), HCI (1 mn). 'H AMP (400 MI'u, CDsOD) § 8,06
(s, 1H), 7,45 (s, 2H), 7,18-7,06 (m, 2H), 7,00-6,91 (m, 1H), 4,52-4,40 (m, 1H), 4,09-3,95 (m,
1H), 3,84-3,73 (m, 1H), 3,52-3,38 (m, 2H), 3,20 (br s, 4H), 2,66 (br s, 4H), 2,36 (s, 3H), 2,14
(br s, 2H), 1,91-1,69 (m, 2H); ESI [M+H]" 4922, paccu. must [C2sH2oN-70,S + H]™ 4922

A18: 4-((1-meTunnmunepuaus- | SN 15 mr (8%),
4-n)amMuHO)-5-(6- /\ JKEJITOE TBEpAOe
mopdomuHo-1H- NH N N\_/O BEIECTBO;
oenso[d]umunazon-2- N I N CsobomHoe
wi)TreHo| 2,3-b jnupunun- 7/ | H OCHOBaHHUE
6(7H)-oH

Cranus 1: Pearentsr: (06mmuit ciocod C): 7-(4-metokcnbensmn)-5-(5 n/um 6-mopdonuHo-1-
((rpudpropmerun)cynvdpornn)- | H-6en3o[ dJumunazon-2-mn)-6-okco-0, 7-guruaporueHo| 2,3 -
b]mupunun-4-un Tpudropmerancynpponat (HeounineHHbId, 0,41 MMoIb), TpeT-OyTHI-4-
amuHonunepuauH- 1 -kapbokcunar (0,19 r, 1,6 mmons), IM®A (7 mn). ESI [M+H]" 717,1,
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paccu. nust [C33H3sF3NeOsS, + H]" 7172

Cranus 2: PearenTs! (00umit cioco6 D): 7-(4-metokcubensnn)-4-((1-meTunmunepuana-4-
WI1)aMUHO)-5-(5 w/unmu 6-mopdonuno- 1 -((Tpudropmermn)cynbpornn)-1H-6en3o[dJlummunazon-
2-un)rueno| 2,3-b lmupunnn-6(7H)-on (Heounmenssii, 0,30 mmons), TFA (5 mi), HCI (1 mn).
"H AAMP (400 MI'u, CD30D) & 7,52-7,43 (m, 2H), 7,19-7,10 (m, 2H), 7,03-6,95 (m, 1H),
4,38-4,23 (m, 1H), 3,92-3,82 (m, 4H), 3,19-3,10 (m, 4H), 2,98-2,87 (m, 2H), 2,59-2,44 (m,
2H), 2,38 (s, 3H), 2,26-2,14 (m, 2H), 2,00-1,87 (m, 2H); ESI [M+H]" 465,2, paccu. mis
[C24H28N602S + H]™ 465,2

A19: 4-(IMKIONIEHTUIIAMUHO)- 59 mr (36%);

3-merun-5-(6-(4- O\ NH N@—CN— Kenroe TBepaOE
MeTununepasus- 1-mm)-1H- ! BELIECTBO
oenso[d]umunazomn-2- )/:K\IL N 2HCI

S H 0

wi)TreHo| 2,3-b Jnupuaun-
6(7H)-on

Cranusa-01: Pearents! (06muii ciocod C): 7-(4-merokcndensun)-3-metui-5-(5 w/unu 6-(4-
MeTuinuInepasut- 1 -mn)-1-((rpudropmermn)cynabdonnn)- 1 H-0enzo[dJumunazon-2-mn)-6-
0KCO0-6,7-nuruapoTueno| 2,3-b Jnupunun-4-un rpudropmerancynbdponar (242 mr, 0,31
MMOJIb), uukionernTuwiamuH (80 mr, 0,93 mmons), IM®PA (4 mu), MS paccu.; MC ESI
[M+H]"715,2, paccu. mst [C34H37F3N6Q4S,+H]™ 715,2

Cranusa-02: Pearentsi (001muii ciocod D): 4-(UMKIONEHTHIAMUHO)-7-(4-MeTOKCHOEH3MIT)-3 -
meTu-5-(5 u/unu 6-(4-merunnunepasut- 1-mn)-1-((rpudropmermn)cyabdonmn)-1H-
6en3o[d]umunazon-2-un)rueHo| 2,3-b Jnupuaun-6(7H)-on (245 mr), TFA (6 mi), koun. HCI (1
mn). 'H SIMP (400 MI'u, CD30D) § 7,72 (d, J=9,2 T, 1H), 7,44-7,41 (m, 1H), 7,32 (d, J=1,6
I'u, 1H), 6,86 (s, 1H), 3,99-3,96 (m, 2H), 3,71-3,68 (m, 2H), 3,40-3,34 (m, 2H), 3,28-3,23 (m,
2H), 3,18-3,15 (m, 1H), 3,01 (s, 3H), 2,65 (s, 3H), 1,68-1,61 (m, 6H), 1,46-1,44 (m, 2H); MC
ESI [M+H]" 463,2, paccu. mis [CasH30NsOS+H] 4632

A20: 3-metmin-5-(6-(4- o] 60 mr (35%),
MeTununepasus- 1 -mn)-1H- O\ NH N/_\N— ’Kentoe TBEpnOE
6enszo[d]umunazon-2-umn)-4- ) f— BELIECTBO
((rerparunpo-2H-nupan-4- )/ﬁL N 2HCI
WJT)aMHUHO)THEHO[ 2,3 - S N“Yo

bmupunun-6(7H)-oH

Cranusa-01: Pearents! (oOmmii criocod C): 7-(4-merokcubensmn)-3-metui-5-(5 w/unmu 6-(4-
MeTunHnepasus- 1 -mn)-1-((rpudropmermn)cynbdonnn)- 1 H-6enzo[d Jumunazon-2-mn)-6-
OKCO-0,7-nuruapotuero-[2,3-bnupunun-4-un  tpudpropmerancyiabonar (242 wr, 0,31
MMOJIb), TeTparuapo-2H-nupan-4-amun (95 mr, 0,93 mmons), JIM®PA (4 mi). MS paccu.; MC
ESI [M+H]"731,2, paccu. aas [C34H37F3N6OsS,+H]" 7312

Cranusa-02 : Pearents! (0O0mmii criocod D): 7-(4-merokcubensmn)-3-meTmn-5-(5 w/unu 6-(4-
MeTUJIHInepasuH- 1 -mn)-1-((rpudropmermn)cynbdonnn)- 1 H-0enzo[d [ umunazon-2-mn)-4-
((rerparuapo-2H-nupan-4-un)amuHo)trueHo|[ 2,3-b Jnupunnun-6(7H)-on (250 mr), TFA (4 mn),
ko1, HCI (1 mn). '"H AMP (400 MI'u, CDs0D) & 7,75 (d, J=9,2 Tu, 1H), 7,44 (dd, J=9,2, 2,0
I'u, 1H), 7,35 (d, J=2,0 'y, 1H), 6,88 (s, 1H), 4,01-3,98 (m, 2H), 3,81-3,78 (m, 2H), 3,71-3,68
(m, 2H), 3,40-3,35 (m, 2H), 3,31-3,23 (m, 2H), 3,01 (s, 3H), 2,86-2,80 (m, 2H), 2,68 (s, 3H),
2,62-2,56 (m, 1H), 1,83-1,80 (m, 2H), 1,65-1,55 (m, 2H); MC ESI [M+H]" 479,1, paccu. nns
[C2sH30N6O2S+H] ™ 479,2
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A21: 4-amuH0-5-(6-(4- H 74 wmr (82 %);
MeTunmunepasus- 1-ui)-1H- \> \ OexeBOE TBEPIOE
6enso[d]umunaszon-2-mn)-3- <\N NH, NON N— BELIECTBO;
(munepasuH-1-un)rueno|2,3- / —/ 2TFA
b]mpunun-6(7H)-on éf\rku
ST N"To
H

TpeT-OyTuin-4-(4-amuHo-5-(6-(4-metunnunepasus- 1 -un)- 1 H-6enzo[ d Jumunazon-2-um)-6-
OKCO0-06, 7-nuruapoTueno| 2,3-b Jnupunus-3-un)munepasus-1-kapbokeunar (77,8 wmr, 0,13
mMmonb) B JAXM (20 mi) moasepramm Bo3geiictBuro TFA (2 M) nmpu KOMH. TeMIL
PeakunonHyro cMmech mepeMemnuBain 2,5 4 mepen KOHLEHTPHPOBAHUEM NPU MOHMKEHHOM
NaBJIEHHM M OYMCTKOM npenapatusHoii BOYKX. 'H AAMP (400 MI'u, CDs0D) & 7,71 (d, J=9,0
I'u, 1H), 7,40 (dd, J=9,0, 2,3 I'u, 1H), 7,32 (d, /=2,0 I'y, 1H), 6,40 (s, 1H), 4,02-3,85 (m, 2H),
3,74-3,61 (br m, 2H), 3,46-3,38 (m, 4H), 3,37-3,28 (m, 6H), 3,26-3,11 (m, 2H), 3,00 (s, 3H);
MC ESI [M+H]" 465,4, paccu. mist [Ca3HasNsOS +H]™ 465,2.

A22: 6-(6-(4- Ny 16 mr (9%);
MeTWINUNepasuH- 1-mi)- | JKEJTOe TBEPHOe
1H-6en30[d Jumunazon-2- Z BEIEeCTBO,
wn)-7-((mupunuH-4- N/_\N— conb ¢ TFA
WIMETHI)aMHUHO)THEHO[ 3 NH '\f -/
,2-bmupuaun-5(4H)-on S N
8 H
N~ ~O
H

Cragust 1: Pearentor (oOmumii criocod C): cmech 4-(4-metokcubensun)-6-(5 w/unu 6-(4-
MeTununepasun- 1 -un)-1-((rpudropmermn)cynbdonmn)- 1 H-6enzo[d Jumunazon-2-mn)-5-
okco-4,5-nurunpo-tueHo| 3,2-b Jnupuaun-7-un  TpudropmeraHcyibhoHaTa (HEOUUIICHHBIH,
0,3 mmonb), nupuauH-4-unmeranamuna (0,09 mn, 0,89 mmons). MC ESI [M+H]™ 724,2,
paccu. st [CsaH3F3N-2O4S>+H]™ 724 2.

Cramusa 2: Pearentbr (oOummit cmocod D). 4-(4-metokcubensmn)-6-(5 w/mmu  6-(4-
MeTununepasus- 1 -umn)-1-((rpudropmermn)cynbdonnn)- 1 H-6enzo[d Jumunazon-2-mn)-7-

((mupuans-4-unmermn)amuno ytueHo| 3,2-b Jnupunnn-5(4H)-on, TFA (4 mi), xonua. HCl (1
mn). 'H SIMP (400 MT'u, CD30D) & 8,77 (d, J=6,8 T', 2H), 8,05 (d, J=6,8 T'n, 2H), 7,84 (d,
J=5,6 T'y, 1H), 7,58 (d, J=8,8 I', 1H), 7,25 (d, J=2,0 ', 1H), 7,14 (dd, J=8,8, 2,0 'y, 1H),
7,06 (d, J=5,6 T'u, 1H), 5,41 (s, 2H), 3,91-3,78 (m, 2H), 3,75-3,59 (m, 2H), 3,41-3,33 (m, 2H),
3,21-3,05 (m, 2H), 3,00 (m, 3H), MC ESI [M+H]" 4723, paccu. nus [CasHasN-OS+H]™ 4722

IIpumep/nazBanue Crpykrypa Beixon;
coraacuo HIOIIAK OMHCAHHE; COJIb
A23: 4-amun0-3-(6-(4- 43 wmr (18%));

METHJIHIEPa3HH- 1 -11)- 7N brnenno-xenrtoe
NH, N N
'\’ _/ TBepAOe

1H-6en30[d]Jumunazon-2-
wi)tueHo[ 3,4-b Jnupunun- CEIL
2(1H)-on = 2HCI

X BEILIECTBO
H 0

Pearentsr (06muit ciocod Al): atuin-2-(6-(4-merunnunepasus- 1-wmn)-1H-6en3o[d Jumunazon-
2-um)auerat (160 mr, 0,52 mmons), 4-amuHOTHODEH-3-KapOoruTpua (65 mr, 0,52 Mmonb),
LDA (2,6 M, 1 M B TI ®/rekcane, 2,35 mmouns), 6e3. TT'® (6,0 M)
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TH SIMP (400 MI'n, CD;0D) 6 839 (d, J=3.2 T, 1H), 7,69 (d, J=8.8 [', 1H), 7,39-7.37 (m,
1H), 7,30 (d, J=2,0 T, 1H), 6,96 (d, J=3,6 Ty, 1H), 3,97-3,94 (m, 2H), 3,71-3,67 (m, 2H),
3,39-335 (m, 2H), 3,24-3,18 (m, 2H), 3,01 (s, 3H), MC ESI [M+H]* 381,1, paccu. sus
[C19H20NcOS+H]" 381,1

A24: 4- O\ — 11 mr (5%);
(MK JIONIEHTHIIAMIHO)-3-(6- NH N N— Kenroe TBEprOE
(4-meTunnunepasus-1-mn)- ,\, —/ BELIIECTBO
1H-6en30[dJumunazon-2- =" N 2HCI
win)tueHo| 3,4-b jnupunus- = N~O

2(1H)-on

Cranusa-01: Pearentsr (o0mmit cmocod C): 1-(4-merokcubensun)-3-(5 w/mnmum  6-(4-
Metuianunepasus-1-nn)-1-((rpudpropmernn)cynpdponnn)- 1 H-6enzo[dJumunazon-2-nn)-2-
okco-1,2-nurunporueno|3,4-b Jrupunun-4-un - tpudpropmerancyapponar (223 wmr, 0,29
MMOJIb), muknoneatunamMus (73 mir, 0,72 mmoss), IXM (10 mu). MC ESI [M+H]" 701,2,
paccu. st [C33H35F3N604S2+H] ™ 7012

Cranusa-02: Pearents! (o0mmuit cnocod D): 4-(1mxnoneHTunaMuHo)-1-(4-mMeTokcnbensmn)-3-
(5 u/unu 6-(4-metunnunepasus- 1-mn)-1-((rpudropmermn)cynabdonmn)-1H-
oenso[d]umunazon-2-un)rueno|3,4-bmupunun-2(1H)-on (180 mr, 0,25 mmons), TFA (7 mn),
xout. HCI (1 mn). 'H SIMP (400 MI'u, CD30D) § 8,53 (d, J=3,2 I'u, 1H), 7,71 (d, J=9,2 T'ny,
1H), 7,42 (dd, J=9,2 T'y, 2,4 I'u, 1H), 7,32 (d, /=2,0 I'y, 1H), 6,97 (d, J=3,2 I'y, 1H), 3,99-
3,96 (m, 2H), 3,70-3,67 (m, 2H), 3,39-3,35 (m, 2H), 3,28-3,22 (m, 2H), 3,01 (s, 3H), 1,71-
1,69 (m, 6H), 1,38-1,37 (m, 2H),1H cnureiii ¢ H,O; MC ESI [M+H]" 449,2, paccu. mis
[C24H2sN6OS+H] "™ 4492,

A25: 3-(6-(4- 12 mr (4%);
MeTHJIHIepa3uH- 1 -m)- NH N N— TemHo-
1H-6en30[d]Jumunason-2- " 7 KOPUYHEBOE
wn)-4-((rerparunpo-2H- " N TBEPIOE
nupas-4- = NS0 BELLECTBO

WJT)aMHHO )THEHO[ 3,4- 2HCI
b]mupunun-2(1H)-on

Cranusa-01: Pearentbr (o0mmii cmocod C):  1-(4-merokcubensun)-3-(5 w/wmm  6-(4-
Metwianunepasus-1-mi)-1-((rpudpropmernn)cynpdonnn)- 1 H-6enzo[d Jumunazon-2-mn)-2-
okco-1,2-nurunporueno|3,4-b jnupunun-4-un - tpudropmerancyapponar (380 wmr, 0,49
MMOJb), TeTparuapo-2H-mupan-4-amun (125 wmr, 1,23 mmons), AXM (10 mu). MC ESI
[NH‘H]+ 717,2, paccu. anst [C33H35F3N60582+H]+717,2

Cranusa-02: Pearentsr (oOmuii cmocod D). 1-(4-merokcubensmn)-3-(5 w/wmm  6-(4-
Metwinunepasus- 1 -mi)-1-((rpudpropmernn)cynpdonnn)- 1 H-6enzo[ d Jumunazon-2-mn)-4-
((rerparunpo-2H-nupan-4-mn)amuno)rueno| 3,4-b Jmupuann-2(1H)-on (110 mr, 0,15 mmons),
TFA (4 mn), xonu. HCI (0,5 mn). 'H SIMP (400 MI'u, CDsOD) § 8,50 (d, J=3,2 'y, 1H), 7,75
(d, /=8,2T'm, 1H), 7,45 (dd, J/=9,2 'y, 2,4 I'u, 1H), 7,34 (d, /=2,0 I'y, 1H), 6,98 (d, /=3,2 'y,
1H), 4,02-3,99 (m, 2H), 3,84-3,81 (m, 2 H), 3,71-3,68 (m, 2H), 3,50-3,37 (m, 2H), 3,27-3,21
(m, 2H), 3,02 (s, 3H), 2,80-2,77 (m, 2H), 2,75-2,64 (m, 1H), 1,80-1,66 (m, 4H); MC ESI
[NH‘H]+ 465,2, paccu. nus [(:24H2§;I\1602S‘1‘H]+ 465,2

A26: 3-(6-(4- o 38 mr (26%);
METHJIHIEPa3HH- 1 -11)- K/ N Kenroe TBEpHOE
1H-6en30[dJumunazon-2- \L /\ BEIIECTBO
wi)-4-((2- NH N NN CobonHoe
MOP(OIMHOITHIT)aMHUHO) \/f\ILH OCHOBaHHE
tueHo|3,4-b|nmupunun- = o

2(1H)-on N

Cranusa-01: Pearentsl (ob6mmii cmocod C):  1-(4-merokcubensmn)-3-(5 w/mmm  6-(4-
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Metwinunepasus-1-nin)-1-((rpudpropmernn)cynsdponnn)- 1 H-6enzo[d [ umunazon-2-mn)-2-
okco-1,2-nurunporueno|3,4-b jrupunun-4-un - tpudropmerancyapponar (229 wmr, 0,30
MMOJIb), 2-Mopdonunostanamus (97 mr, 0,75 mmons), JAXM (6 mi). MC ESI [M+H]" 746,2,
paccu. st [C3aH3sF3N7OsS»+H] ™ 7462

Cranusa-02: Pearentsr (oOmuii crmocod D). 1-(4-merokcubensmn)-3-(5 w/wmmm  6-(4-
Metwianunepasus-1-nn)-1-((rpudpropmernn)cynsdonnn)- 1 H-6enzo[d [umunazon-2-mm)-4-((2-
mMopdonrroaTUI)amMuHO)THeHO| 3,4-b [mupuaun-2(1H)-on (210 mr, 0,28 mmons), TFA (4 M),
xonu. HCI (0,5 mn). 'H SAMP (Csobonnoe ocnosanue, 400 MI'u, CD;0OD) & 837 (d, J=2,8
I'u, 1H), 7,42 (d, J=8,8 I'u, 1H), 7,14 (s, 1H), 6,98 (d, /=7,2 I'y, 1H), 6,87 (d, /=3,2 'y, 1H),
4,05 (t, J=6,0 I'u, 2H), 3,75 (br.s, 4H), 3,21 (br.s, 4H), 2,85 (t, J=6,0 I'y, 2H), 2,68-2,64 (m, 8
H), 2,38 (s, 3H); MC ESI [M+H]" 494,2, paccu. must [CasH31N70,S+H] 4942

A27: 4- B —\ 30 mr (20%);
(unknoOyTHIaMIHO)-3~(6- NH N NN XKenroe TBepaoe
(4-meTunnunepasus-1-un)- \/fILH BELIECTBO
1H-6en30[dJumunazon-2- _ 2HCI
wi)tueHo| 3,4-b Jnupunun- N ©

2(1H)-on

Cranusa-01: Pearentor (OO0muit cnocod C): 1-(4-merokcubensun)-3-(5 w/umm  6-(4-
MeTuinunepasus- 1-un)-1-((rpudropmermn)cynsdonnn)- 1 H-6enzol d jumunazon-2-m)-2-
okco-1,2-nurunporuenol3,4-bnupuanun-4-un  tpupropmerancyiabponar (229 wmr, 0,30
MMOJIb), K00y THIaMuH (53 mr, 0,75 Mmodb), XM (6 mi)

MC ESI [M+H]" 6871, paccu. mst [C32H33F3N604S,+H] ™ 687,2

Cranusa-02: Pearentsl (00muii ciocod D): 4-(uukinoOytunamuHo)-1-(4-meTokcnbensmn)-3-(5
w/umn  6-(4-merunnunepasus-1-ui)-1-((tpudpropmernn)cynsdponnn)- 1 H-6enzo[ dJumunazon-
2-un)rueno|3,4-b Jnupuaun-2(1H)-on (210 mr, 0,28 mmons), TFA (4 mi), konu. HCI (0,5 mu).
'H AMP (400 MT'u, CDs0D) § 8,51 (d, J=3,6 T'n, 1H), 7,70 (d, J=9,2 T, 1H), 7,41 (dd, J=9,2
'y, 2,0 T, 1H), 7,31 (d, J=2,0 T, 1H), 6,96 (d, J=3,2 T, 1H), 3,99-3,96 (m, 2H), 3,71-3,68
(m, 2H), 3,63-3,59 (m, 1H), 3,39-3,35 (m, 2H), 3,28-3,22 (m, 2H), 3,01 (s, 3H), 2,23-2,21 (m,
2H), 2,06-2,00 (m, 2H), 1,74-1,66 (m, 1H), 1,49-1,38 (m, 1H); MC ESI [M+H]" 435,2, paccu.
st [CasHasNsOS+H]™ 435,1

A28: 3-(6-(4- 7 15 mr (13%);
METHJIHITEePa3HH- | -11)- N~ Caerno-xenroe
1H-6en30[d]Jumunazon-2- /\ TBEpHOE
win)-4-((mupugun-2- NH '7/@7\_/N_ BELIECTBO
WJIMETUJT)aMUHO ) THEHO[ 3,4- CETL N 2HCI
b]mupunun-2(1H)-on = No

Cranusa-01: Pearentsr (o0mmii cmocod C): 1-(4-merokcubensmn)-3-(5 w/wmm  6-(4-
MeTwinunepasus- 1 -nin)-1-((rpudpropmernn)cynpdonnn)- 1 H-6enso[ d [ umunazon-2-mn)-2-
okco-1,2-nurunporueno|3,4-b jrupunun-4-un - tpudropmerancyapponar (168 wmr, 0,22
MMOJIb), 2-riikomamMuH (60 mr, 0,55 mmons), JIXM (4 M)

MC ESI [M+H]" 724.1, paccu. ans [C34H3F3N704S,+H] ™ 7242

Cranusa-02: Pearentsr (o0muii cmocod D). 1-(4-merokcubensun)-3-(5 w/wmm  6-(4-
MeTwinunepasus-1-nin)-1-((rpudpropmernn)cynsdonnn)- 1 H-6enso[d [ umunazon-2-mn)-4-
((mupunne-2-nnmeTnin)amMuHo )TueHo| 3,4-b mupuann-2(1H)-on (65 mr, 0,09 mmons), TFA (3
mi), kour, HCI (0,5 m). 'H IMP (400 MI'u, CDOD) & 8,62 (d, J=5,6 T'uy, 1H), 8,49-8,43 (m,
2H), 7,97-7,93 (m, 1H), 7,85 (d, J=8,0 I'u, 1H), 7,62 (d, J=9,2 'y, 1H), 7,40 (dd, J=9,2 I'y,
2,4 Ty, 1H), 7,23 (d, /=2,0 T'y, 1H), 7,04 (d, J=3,2 'y, 1H), 4,84 (s, 2H), 4,00-3,96 (m, 2H),
3,70-3,67 (m, 2H), 3,40-3,37 (m, 2H), 3,28-3,22 (m, 2H), 3,02 (s, 3H); MC ESI [M+H]"
4722, paccy. nnd [(:25H251\I7()S‘1‘H]+ 4722
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IIpumep/Ha3BaHue COIJIACHO C Bbixoa; onucanmue;

MIONAK Tpyrtypa cotb
A29: 7-runpokcu-6-(6-(4- 7N\ 6,6 mr (10%);
mMetuianunepasus-1-mm)-1H- OH ’\;/QiN\_/N_ Caetno-xenrtoe
oenso[d]umunazon-2- S SN N TBEPAOE BEIIECTRBO;
win)tueHo| 3,2-b jnupunns- \ | H TFA
5(4H)-on N™ ~0

H

Cramusa 1: Pearentrsr (oOmuii cmocod Al):  1-(4-merokcubensun)-1H-Tueno|[3,2-

d][1,3]okcazun-2,4-nuon (0,75 r, 2,6 wmmomb), >TI-2-(6-(4-MeTmnnurnepa3uH-1-wr)-1H-
oenso[d]umunazon-2-un)anerat (0,79 r, 2,6 mmons), KHMDS (13 mi, 13 mmons), TT® (30
mi). 'H SIMP (400 MI'u, CDCls) § 13,64 (br. s, 1H), 12,64 (br.s., 1H), 7,52 (br. s., 1H), 7,40-
7,29 (m, 1H), 7,21 (d, J=7,5 I'u, 2H), 7,04-6,88 (m, 3H), 6,84 (d, J=8,0 I'u, 2H), 5,35 (br. s.,
2H), 3,76 (s, 3H), 3,20 (br.s., 4H), 2,62 (br. s., 4H), 2,39 (br.s., 3 H); MC ESI [M+H]" 5024,
paccu. st [Co7Ha7NsO3S+H]™ 502,18,

Cranus 2: Pearentsl (00umii criocod D): 7-runpokcu-4-(4-metokcnbensun)-6-(6-(4-
metuanunepasus-1-ni)-1H-0ens3o[d|umunazon-2-nn)rueno| 3,2-b Jnupuaun-5(4H)-on (0,090
r, 0,18 mmonb), TFA (7 mn) u konu. HCI (1 mn). "H AMP (400 MI'w, /IMCO-ds) § 13,52-
13,14 (m, 2 H), 11,25 (s, 1H), 9,79 (br. s, 1H), 7,81 (d, J=5,3 ', 1H), 7,64 (d, /=8,8 I'y, 1H),
7,37 (d, J=2,3 I'y, 1H), 7,10 (dd, J=9,0, 2,5 ', 1H), 6,92 (d, J=5,0 'y, 1H), 3,85-3,66 (m,
2H), 3,64-3,46 (m, 2H), 3,29-3,13 (m, 2H), 3,09-2,92 (m, 2H), 2,87 (s, 3H); MC ESI [M+H]"
3823, paccu. st [C1oH19NsO»S+H]™ 382 45,

A30: 7-amMmuHO-6-(6-(4-
MeTuianunepasus-1-mm)-1H-

N N

NHz N -
S X N
3 H

1,5 r (79%)
JKENITOE TBEPIOE

6en3o[d]ummnazon-2- BEIIECTBO
wi)treHo| 3,2-b J[nupunus- cBOOOIHOE
5(4H)-on N O OCHOBaHHUE

PactBop 3-amuHoTHO(eH-2-KapOoHuTpmwia (951 wr, 7,67 wmmomb) u  3TUI-2-(6-(4-
metmanunepasus-1-mi)-1H-6en3o[d|umunazon-2-un)anerara (2,316 r, 7,67 wmmonb) B
oe3BonroM TI'® (55 mun) HarpeBanmu no 40 °C Ha MacysiHOW OaHe U MO KarjisiM JA00aBJIsuU
LiHMDS (30,7 min, 1,0 M B TI'®, 30,7 mmonb) B Teuenue 30 muH. [lonydeHHYyIO
peakMoHHyK cMech nepememuBaiy npu 40 °C B TeueHue 2 4, 3aTe€M OXJKIAIH IO KOMH.
TEMII. U OCTAHABJIMBAJIM peakuuto nodasieHuem Haceimu. BogH. NH4Cl Ha nensHoit Gane.
Bopnslit cioii skcrparupoamu EtOAc. OObennHeHHbIE OPraHMYECKHe CJIOM CYILIMJIA Hal
Na>SOs U KOHIEHTPUPOBAIU TPHU MOHWKEHHOM naBiieHnu. Ocrarok pactupanu ¢ XM u
¢unbTpoBan. PUIBTPAIMOHHBIA OCaOK BHOBb pactupanu ¢ MeOH, 3arem ¢unbrpoBanu ¢
MOJIy4eHHEM YKa3aHHOTO B 3ar0JIOBKE COSNUHEHHS B BHIE SPKO-KEJITOrO TBEPAOTO BELIECTBA
(1,495 1, 79%). 'H SAMP (400 MI'u, JIMCO-ds) 5 12,34 (s, 1H), 11,81 (s, 1H), 10,73-10,47 (m,
1H), 7,96-7,91 (m, 1H), 7,90-7,78 (m, 1H), 7,52-7,43 (m, 1H), 7,09-7,25 (m, 1H), 7,00 (d,
J=5,3 I'n, 1H), 6,93-6,86 (m, 1H), 3,18-3,14 (m, 4H), 2,65-2,54 (m, 4H), 2,30 (s, 3H); MC
ESI[M +H] 381,5, paccu. st [C1oH20N6OS + H]" 381,1.

A31: 7-amuHO-6-(6- /N 16 mr (13 %),

NH, N N O
mopdomao-1H- 2 0 -/ Obemoe  TBepmoe
6enszo[d]umunazon-2- S N N BEIECTBO;
win)treHo| 3,2-b jnupunns- \ | H HCI

5(4H)-on

N™ ~O
H

LiHMDS (1,0 M B TI'®, 1,7 mun, 1,7 MMoub) 1o KarisiM 100aByisiid B TedeHne 10 MUH K
nepeMernBaeMOMY pacTBopy 3-amuHOTHO(EH-2-KapOoHuTpuna (0,425 r, 0,34 MMOIb), STHII-
2-(6-mopdommnno-1H-6en30[dumunazon-2-mn)anerara (0,103 r, 0,36 mmons) B 6e38. TI'® (10
MJI) TIPU KOMH. TeMIL. B atMocepe Ar. PeakunonHyro cmech Harpesaiu npu 40 °C B TeueHue
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1 u u HemocpencrBeHHo ounmanu ¢mm-xpomarorpadpueii (MeOH B CH)Cly 0-10 %) ¢
MOCNENYIOUUM  TpoBeAeHueM mpenapatuBHo BOXKX. BemecTBo  1ONOTHUTENBHO
nepexkpuctauuzoBbBan u3 EtOAc/rekcanoB u pacrupamn ¢ MeOH. IlonyuenHoe cepoe
TBepaoe BeuiecTBo (25 mr) cycnenauposain B MeOH u obpadarsiBann HCI (1,0 M B EtO,
0,14 M) mpu KOMH. TemIl. PeakLHMOHHYIO CMeCh KOHLEHTPHPOBAJIU NPU IOHWKEHHOM
nasnenuu. CeobonHoe ocHoBanue: 'H SIMP (400 MTI'u, JIM®A-d7) & 11,94 (s, 1H), 8,18 (m,
1H), 7,78 (d, J=8,3 I', 1H), 7,52 (s, 1H), 7,35 (d, J=5,2 'y, 1H), 7,25 (d, /=7,8 ', 1H), 4,06-
4,00 (m, 4H), 3,40 (br s, 4H), *Tpu cnmocobHble K OOMEHY NMPOTOHA, CKOPEEe BCETO, CKPBITHI
mukamu HoO u JIM®A-d7 ; MC ESI [M+H]" 368,2, paccu. s [C18H17N502S+H]" 368, 1.

A32: 7-amuHO-2-MeTHI-0-(0- N/ \N— 124 mr (44%);
(4-meTunnunepasus-1-mn)- NH; ’\; _/ KOPUYHEBOE
1H-6en30[dJumunazon-2- S SN N TBEpPAOE

win)tueHo| 3,2-b lnupunus- \ | H BELIECTBO;
5(4H)-on N™ ~0 TFA

H

Pearenter (o0muit crocod Al): 3-ammuo-5-meruntuopen-2-kapoonurpun (0,080 r, 0,58
MMOJIb), ATHI-2-(6-(4-meTunnunepasus-1-un)-1H-6en3o[d|umunazon-2-mn)anerar (0,18 r,
0,58 mmomnb), LDA (2,6 M1, 2,6 mmonb), TT® (5 mn). 'H IMP (400 MI'u, JIMCO-ds) & 11,75
(br. s, 1H), 9,84 (br. s., 1H), 7,53 (br.s., 1H), 7,24 (br.s., 1H), 6,98 (br.s., 1H), 6,77 (br. s, 1H),
3,82-3,39 (m, 7H), 3,22 (br. s., 2H), 3,08-2,76 (m, SH), 2,56 (br.s., 3H); MC ESI [M+H]"
395,3, paccu. muist [C20H22NeOS+H] ™ 395.5.

A33: 7-amun0-6-(6-(31,5s)- \/ 43 mr (18%),
rel-3,4,5- N . KEJITOE TBEPIOe
TPUMETUJIITUTIEPA3HH- | -1JT)- NH; ";@7 BELIECTBO;
1H-6en30[d]umunaszon-2- S N N /\ 2HCI
wi)treHo| 3,2-b J[nupunus- \ I H

N™ ~O
5(4H)-on b

Pearentrr (00mwuit cnocod Al): stun-2-(6-((31,5s)-rel-3,4,5-tpumernnnunepasus-1-ui)-1H-
6enzo[dJumunazon-2-un)auerar (165 mr, 0,5 mmons), 3-amunornoden-2-kapobouutpun (124
mr, 1 mmonb), LDA (1,0 M B TT'®/rexcane, 2,5 mu, 2,5 mmons), TT'® (8 mn). 'H SAMP (400
MTI'y, CD;0OD) 67,99 (d, J=1,6 T'y, 1H), 7,68 (d, /=9,2 I'u, 1H), 7,38 (dd, /=9,0, 2,2 'y, 1H),
7,31 (d, J=2,0 I'u, 1H), 7,11 (d, J=5,6 T'u, 1H), 4,03-3,95 (m, 2H), 3,65-3,55 (m, 2H), 3,10-
3,04 (m, 2H), 3,03 (s, 3H), 1,56 (d, J=6,4 T'u, 6H); MC ESI [M+H]" 409,3, paccu. nns
[C21H24NcOS+H]" 409,17,

A34: 7- O\ 77 mr (26%);
(UMK TOTIEHTUIAMUHO)-6-(6- NH N QNmN— KOpUHIEBOe
(4-merunmnunepasus-1-mn)- / / TBEPIOE BELIECTBO,
1H-6en30[d]Jumunason-2- S | N N TFA
wi)treHo| 3,2-b jnupunns- \ N0 H

5(4H)-on o

Cramust 1: Pearentbl (oOmmuii crmocod C): cmech 4-(4-metokcubenzmn)-6-(5 w/mnmu 6-(4-
MeTminunepasus- 1 -nin)-1-((rpudpropmernn)cynpdonnn)- 1 H-6enzo[d [ umunazon-2-mn)-5-
okco-4,5-nurunporuenol|3,2-b lnupuanun-7-un - tpudropmerancynsponara (0,41 1, 0,54
MMOJIb), nuknonentunamuna (0,13 mn, 1,3 mmons), MeCN (10 mi). MC ESI [M+H]™ 701,3,
paccu. st [C33H35F3NeOsS>+H]™ 701 2.

Cragusa 2. Pearentel (oOmuii cnocod D): cmech 7-(IUKJIONEHTUIAMHHO)-4-(4-
MeTOKCHOeH3mN)-6-(5 w/umn  6-(4-metunnunepasus-1-mn)-1-((tpudropmern)cynbdhorn)-
1H-6en30[dJumunazon-2-mn)rueno| 3,2-b Jmupunun-5(4H)-ona (0,38 r, 0,54 mmons), TFA (7
mi) u koHi. HCI (1 mn). 'H AMP (400 MT'u, /IMCO-ds) 12,99 (br.s, 1H), 12,11 (br.s, 1H),
11,87 (s, 1H), 9,65 (br. s, 1H), 8,04 (d, J=5,5 I'y, 1H), 7,61-7,40 (m, 1H), 7,32-7,13 (m, 1H),
7,04 (d, J=5,5 T'y, 1H), 6,93 (dd, J=8,5, 2,5 I'y, 1H), 4,72-4,60 (m, 1H), 3,80-3,69 (m, 2H),
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3,59-3,52 (m, 2H), 3,29-3,15 (m, 2H), 3,02-2,90 (m, 2H), 2,88 (d, /=3,5 I'y, 3H), 2,21-2,06
(m, 2H), 1,93-1,67 (m, 6H); MC ESI [M+H]" 4493, paccu. aist [C24HasN6OS+H]* 4492

A3S: 6-(6-(4- 69 mr (52%);,
mMetuianunepasus-1-mm)-1H- /N JKEJITOE TBEpAOe
NH N N N— :
oenso[d]umunazon-2-un)-7- | N BEIIECTBO;
((rerparunpo-2H-nupan-4- S SN N TFA
WJT)aMHHO)THEHO[ 3,2- \ | H
b]mupuaun-5(4H)-oH N™ ~O
H

Cramust 1: Pearentnl (oOmmuii criocod C): cmech 4-(4-merokcubensmn)-6-(5 w/mmm 6-(4-
mMetuianunepasus-1-nn)-1-((rpudpropmernn)cynsdonnn)- 1 H-6enzo[dJumunazon-2-nn)-5-
okco-4,5-nurunpo-tueno| 3,2-bnupunun-7-un - tpupropmerancyiabponara (0,18 r, 0,23
MMOJb), Terparuapo-2H-nupan-4-amuna (0,058 mu, 0,58 mmons), MeCN (5 mm). MC ESI
[NH‘H]+ 717,3, paccu. nis [C33H35F3N60582+H]+ 717,2.

Crapusa 2: Pearents! (oOmuii crocod D). cmech 4-(4-meroxkcuOensmn)-6-(5 w/unmmu 6-(4-
Metuianunepasus-1-mn)-1-((rpudpropmernn)cynsponnn)- 1 H-6enzo[dJumunazon-2-nn)-7-
((rerparuapo-2H-nupan-4-un)amuno)ruenol 3,2-b lnupuanun-5(4H)-ona (0,17 r, 0,23 mmons),
TFA (7 ma1) u xoun. HCI (1 mn). 'H SIMP (400 MI'u, /IMCO-ds) § 13,02 (br.s, 1H), 12,18 (br.
s, 1H), 11,92 (s, 1H), 9,63 (br.s, 1H), 8,04 (d, J=5,5 ', 1H), 7,54 (d, J=8,0 I'uy, 1H), 7,30-7,14
(m, 1 H), 7,04 (d, J=5,5 I'u, 1H), 6,96 (dd, /=83, 2,3 I'u, 1H), 4,49-4,34 (m, 1H), 4,02-3,93
(m, 2H), 3,81-3,74 (m, 2H), 3,57 (d, J=9,0 T'u, 4H), 3,31-3,15 (m, 2H), 3,02-2,91 (m, 2H),
2,88 (d, /=3,8 I'y, 3H), 2,13 (d, J=3,3 I'y, 2H), 1,81-1,64 (m, 2H); MC ESI [M+H]" 465,3,
paccu. st [C2aHasNO2S+H]™ 4652,

A36: 7-(((1R*,3S5*)-3-
TUAPOKCULIMKIIOTIEHTHIT)aMUH
0)-6-(6-(4-MeTunnunepasuH-
1-un)-1H-6en30[dJumunason-
2-un)treno| 3,2-b Jnupuaus-
5(4H)-on

HO’O\

ey

H

33 wmr (28%);
JKEJITOe TBEPIOE

BEIIECTBO,
TFA

Cramust 1. Pearentbl (oOuuii crocod C): cmech 4-(4-metokcubenszmn)-6-(5 w/mnu 6-(4-
Metrnunepasus-1-mi)-1-((rpudpropmernn)cynpdonnn)- 1 H-6enzo[d Jumunazon-2-mn)-5-
okco-4,5-nurunporueno|3,2-b Jnupuaun-7-un - tpudropmerancynsponara (0,15 1, 0,20
MModb), (1S*,3R*)-3-amunounknonenranona (0,070 r, 0,50 mmons), AXM (10 mix). MC ESI
[NH‘H]+ 7173, paccu. nast [C33H35F3I\1605Sz‘f‘H]+ 717,2.

Cragus 2: PearenTsl (oOmuit crocod D): CMeCh 7-(((1R*,3S%*)-3-
TUAPOKCHUIMKJIOTICHTIIT ) aMHUHO )-4-(4-MeTokcnOeH3mn)-6-(5  w/umu  6-(4-mermnnunepasus-1-
wn)-1-((rpudropmermn)cynbdonmn)- 1 H-6enzo[d]-umunazon-2-wn)rueno| 3,2-b [nupuaus-

5(4H)-ona (0,14 r, 0.20 mmonb), TFA (7 mn) u xonu. HCI (1 mn). 'H SAMP (400 MTIn,
CDsOD) 6 8,04 (d, J=5,5 T'u, 1H), 7,61 (d, J=9,0 I'u, 1H), 7,29-7,20 (m, 2H), 7,11 (d, J=5,5
I'u, 1H), 4,82-4,73 (m, 1H), 4,57-4,47 (m, 1H), 3,96-3,79 (m, 2H), 3,74-3,58 (m, 2H), 3,42-
3,33 (m, 2H), 3,22-3,08 (m, 2H), 3,01 (s, 3H), 2,33-2,19 (m, 2H), 2,16-2,02 (m, 3H), 2,02-1,88

(m, 1H); MC ESI [M+H]" 4652

, paccu. ms [C24H2gN6O2S+H]™ 465 2.

A37: 7-(((1r,4r)-4- HO 10 mr (9%),
T'UAPOKCULIMKIIOTEKCHIT )JaMHH /\ JKEJITOE TBEPHOe
0)-6-(6-(4-MeTrmunepasuH- “NH N/Q N\_/N_ BELIECTBO;
1-wn)-1H-6en30[dJumunazon- Cr\rl N cBOOOIHOE
2-unm)tueHo|3,2-b]mupunus- N H OCHOBaHHE
5(4H)-on N0

H

Cramusts 1. Pearedtnr

(obmuit crmocod C):  4-(4-merokcubensmn)-6-(5 w/mmm  6-(4-

MeTHInunepasns- 1 -nin)-1-((rpudropmernn)cynbdonnn)- 1 H-6en3o[d [umunazon-2-mn)-5-
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okco-4,5-nurunporueno|3,2-b jnupuans-7-un TpupTopmeraHcyibpoHaT (HeounmeHHbIH, 0,24
MMOJIb), TpaHc-4-amuHormkiIorekcanon (0,11 r, 0,96 mmons), MeCN (10 mm). MC ESI
[NH‘H]+ 731,2 paccu. qyst [C34H37F3N6OsS, + H]+ 731,2.

Cragua 2: (obmmit cmoco6 D) 7-(((1r,4r)-4-ruipOKCHLIMKIOTEKCHIT)aMUHO )-4-(4-
MeTOKCHOeH3mN)-6-(5 w/umn  6-(4-merunnunepasus-1-mn)-1-((tpudropmern)cynbdormn)-
1H-6en30[d]umunazon-2-un)rueHo| 3,2-b jmupunun-5(4H)-on  (HeounmenHsiii, 0,24 MMOIb),
TFA (7 mn), HCI (1 ma1); '"H SIMP (400 MI'u, CD30D) & 7,88 (d, J=5,5 ', 1H), 7,51-7,41 (m,
1H), 7,24-7,14 (m, 1H), 7,08 (d, J=5,5 'y, 1H), 7,03-6,95 (m, 1H), 4,32-4,21 (m, 1H), 3,82-
3,71 (m, 1H), 3,28-3,20 (m, 4H), 2,86-2,74 (m, 4H), 2,47 (s, 3H), 2,24-2,36 (m, 2H), 2,17-2,06
(m, 2H), 1,78-1,63 (m, 2H), 1,62-1,49 (m, 2H); MC ESI [M+H]" 4792, paccu. mis
[C2sH30N6O2S+H]™ 479 3.

A38: 6-(6-(4- O 24 wmr (32%)
MeTuianunepasus-1-mm)-1H- JKEJITOE TBEPAOe
oenso[d]umunazon-2-umn)-7- BEIECTBO

(((rerparunpo-2H-nupan-4- NH N /Q,N/_\N_ CsoOonnoe
WJI)METUIT)aMUHO)THEHO[ 3,2- ) / OCHOBaHUE
8 H

b]mupunun-5(4H)-on

N~ O
H

Cragusa 1: Pearentst (00wt crnocod C): 4-(4-metokcubensun)-6-(5 w/wnmu  6-(4-
MeTuinunepasus- 1-un)-1-((rpudropmermn)cynsdonnn)- 1 H-6enzol d jummunazon-2-wum)-5-
okco-4,5-aurunporueHol3,2-b nupuans-7-ua TpupTopMeTaHCyIb(HoHAT (HeoUHILIeHHbIH, 0,16
MMouib), 4-amuHoMeTuiTeTparuaponupat (0,074 r, 0,64 mmons), MeCN (10 mi). MC ESI
[M+H]" 731,3, paccu. ans [C34H37F3N6OsS, + H]" 731,2.

Cramust 2: Pearentsl (oOwmuii crocod D). 4-(4-metokcubensun)-6-(5 w/mnmu 6-(4-
mMetuinunepasus-1-mi)-1-((rpudpropmernn)cynbdonnn)- 1 H-6enzo[d Jumunazon-2-mn)-7-
(((rerparunpo-2H-nupan-4-ua)MeTi )aMuHo)-TieHo| 3,2-b jrupunun-5(4H)-on
(seounmennsiii, 0,16 Mmons), TFA (7 mn), HCI (1 mn). 'H AMP (400 MI'u, CD30D) & 7,93-
7,83 (m, 1H), 7,49-7,40 (m, 1H), 7,21-7,13 (m, 1H), 7,12-7,06 (m, 1H), 7,05-6,96 (m, 1H),
4,10-3,97 (m, 2H), 3,89-3,79 (m, 2H), 3,56-3,44 (m, 2H), 3,26-3,16 (m, 4H), 2,77-2,65 (m,
4H), 2,40 (s, 3H), 2,19-2,07 (m, 1H), 1,99-1,88 (m, 2H), 1,65-1,50 (m, 2H); MC ESI [M+H]"
479,3, paccu. st [C2sH30N602S + H]+ 4792

A39: 6-(6-(4- | HN 17 mr (19%)
Metrinunepasus-1-mm)-1H- 7N\ Kopuunesoe
NH N N N—
Oenzo[d]umunazon-2-un)-7- | _/ TBEPAOE BEIIECTBO
(nunepuarH-4- S SN N CBobonHoe
WJIAMHUHO)THEHO| 3,2~ \ | H OCHOBaHHUE
blmupunun-5(4H)-on ” O

Cramust 1: Pearentst (obmmii crocod C): 4-(4-merokcubensun)-6-(5 w/mmu  6-(4-
MeTminunepasus- 1 -nin)-1-((rpudpropmernn)cynsdonnn)- 1 H-6enzo[d [ umunazon-2-mn)-5-
okco-4,5-nurunporueno|3,2-b Jnupuanun-7-un TpudpTopmeraHcyibpoHaT (HeounmeHHbIH, 0,20
MMOJIb), TpeT-OyTmi-4-amuHonunepuans-1-kapookcmnar (0.16 r, 0,80 mmons), MeCN (10
ma). MC ESI [M+H]" 816,2, paccu. anst [C3sHasF3N706S2 + H]" 8162

Cramus 2: Pearentsl (00muii ciocod D): Tper-Oyrun-4-((4-(4-merokcuben3un)-6-(5 w/unm 6-
(4-merunnunepasus-1-un)-1-((tpudropmermn)cyapdonmn)- 1 H-6enszo[ d | umunazon-2-nn)-5-
okco-4,5-nurunporuenol3,2-b JnupuanH-7-1)aMUHO )TUNepUuaAnH- | -kapOokcuar
(neounmennsiii, 0,20 Mmoinsb), TFA (6 mn), HCI (1 mn). 'H AMP (400 MI'u, CD3s0D) § 7,90-
7,83 (m, 1H), 7,52-7,42 (m, 1H), 7,25-7,11 (m, 1H), 7,10-7,05 (m, 1H), 7,04-6,96 (m, 1H),
4,50-4,42 (m, 1 H), 3,27-3,16 (m, 6H), 2,91-2,79 (m, 2H), 2,73-2,61 (m, 4H), 2,37 (s, 3H),
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2,26-2,17 (m, 2H), 1,89-1,73 (m, 2H); MC ESI [M+H]" 4642, paccu. nnst [C24H29N-0S + H]"

4642,

A40: 7-(((18S,4S)-4-
THIPOKCULIMKJIOT€KCIIT)aMUH

35 mr (30%),
XKEJTOe TBEPAOe

O

0)-6-(6-(4-MeTUNMUNEpPA3HH- NH NON N— BEILECTBO,
1-nm)-1H-6en3o[dJumunazon- s N ! N cBOOOHOE
2-un)rueno-[3,2-b Jnupunun- \ | H OCHOBaHHE
5(4H)-on N0

Cramust 1. Pearentst (o0mmii crocod C): 4-(4-merokcubensun)-6-(5 w/mmm  6-(4-
mMetuianunepasus-1-mn)-1-((rpudpropmernn)cynsdonnn)- 1 H-6enzo[dJumunazon-2-nn)-5-
okco-4,5-nurunporueno|3,2-b Jnupuaus-7-un TpupTopmeraHcyinbpoHaT (HeouneHHbIH, 0,24
MMOJIb), 1uc-4-amunonuknorekcanon (0,1 r, 0,96 mmons), MeCN (10 mi). MC ESI [M+H]"
731,2, paccu. qyist [C34H37F3N6Os S, + H]Jr 731,2

Cramgust  2: (oOmmit cnocobd D). 7-(((1S,4S)-4-runpoKCUIIMKIOTeKCHIT)aMUHO)-4-(4-
MeToKCcuOeH3mn)-6-(5 w/umn  6-(4-merunnunepasus-1-mn)-1-((tpudropmerun)cynbdHormn)-
1H-6en30[dJumunazon-2-mwn)rueno| 3,2-b Jmupunnn-5(4H)-on  (HeouuienHeii, 0,24 MMOIb),
TFA (5 mn), HCI (1 mn). 'H SIMP (400 MI'u, CD;OD) & 7,88-7,82 (m, 1H), 7,56-7,41 (m,
1H), 7,29-7,14 (m, 1H), 7,08 (d, J=5,2 I'u, 1H), 7,04-6,96 (m, 1H), 4,50-4,40 (m, 1H), 3,90-
3,80 (m, 1H), 3,26-3,17 (m, 4H), 2,73-2,63 (m, 4H), 2,38 (s, 3H), 2,13-1,81 (m, 8H); MC ESI
[M+H]" 479,2, paccu. muist [CasH3oN6O,S + H]™ 4792

FI/IHpOKCI/ILII/IKJIOFeKCI/IJI)aMI/IH

16 mr (23%),
JKEJITOe TBEpPAOe

A41: 7-(((1S,28)-2- WOH
O\ N N—
NH I\II \ ]
X N
H

0)-6-(6-(4-MeTunnunepasuH- BEIIECTBO;
1-un)-1H-6en30[dJumunason- S CcBOOOIHOE
2-wn)tuenol3,2-b Jnupuann- m OCHOBaHHUE
5(4H)-on N” 0

H

Cranus 1: (o6muii ciocob C): 4-(4-merokcubensnn)-6-(5 uw/unm 6-(4-metunnunepasus- 1 -ui)-
1-((rpudrop-merun)cynvponnn)- | H-6enzo[ dJumuaazon-2-um)-5-okco-4,5-
auruapotueHo|3,2-b|nupuans-7-un tpudropmerancyabdoHat (HeounuieHHbIH, 0,20 MMOJIb),
(18, 2S)-2-amunonuknorekcanon (0,091 r, 0,80 mmons), IM®PA (7 mu). MC ESI [M+H]"
731,2, paccu. qust [C34H37F3N6OsS, + H] 731,2

Cranusa 2: Pearents! (00wmuii ciocod D): 7-(((18S,2S)-2-ruipoKCHLIIUKIOTEKCHIT)aMUHO )-4-(4-
MeTOKCUOeH3mN)-6-(5 wumn  6-(4-metnnnunepasus-1-mn)-1-((tpudropmerin)cynbdon)-
1H-6en30[d]Jumunazon-2-wmn)rueHo-[3,2-b|nupuann-5(4H)-on (Heounmennsiid, 0,14 mMmons),
TFA (5 mn), HCI (1 mn). '"H AMP (400 MI'u, CD30D) & 7,84 (d, J=5,5 T'u, 1H), 7,55-7,40 (m,
1H), 7,18-7,12 (m, 1H), 7,06 (d, J=5,5 'y, 1H), 7,03-6,94 (m, 1H), 4,24-4,14 (m, 1H), 3,88-
3,77 (m, 1H), 3,27-3,18 (m, 4H), 2,81-2,70 (m, 4H), 2,44 (s, 3H), 2,33 - 2,23 (m, 1H), 2,20-
2,10 (m, 1H), 1,91-1,78 (m, 2H), 1,65-1,42 (m, 4H); MC ESI [M+H]" 479,3, paccu. nns
[C25H30N60:2S + H]" 4793

A42: 7-(((18,25)-2-
THIIPOKCHULIMKJIONIEHTHIT ) AMHIH

“\\\OH
NH I\; | )
S—X N
| H

20 mr (13%),
XKEJITOe TBEPAOe

0)-6-(6-(4-MeTrmunepasuH- BELIECTBO;
1-wn)-1H-6en30[dJumunazon- cBOOOIHOE
2-un)tuenol3,2-b lnupuann- OCHOBaHHUE
5(4H)-on N™ ~0

H

Cramusts 1. Pearedtnor

(obmuit crmocod C):  4-(4-merokcubensmn)-6-(5 w/umm  6-(4-

MeTrinunepasus- 1 -nin)-1-((rpudpropmernn)cynsdonnn)- 1 H-6enzo[d [ umunazon-2-nm)-5-
okco-4,5-nurunporuenol3,2-b Jnupuaun-7-mn TpudTopmeraHcynbdoHaT (HeounmeHHbIH, 0,32
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mmodb), (1S,25)-2-amunouuknonentanon (0,13 r, 1,3 mmons), JIM®PA (7 mi). MC ESI
[NH‘H]+ 717,2 paccu. qyst [C33H3sF3N6OsS, + H]+ 717,2

Crapus 2: Pearents! (00muii ciocod D): 7-(((1S,25)-2-ruapOKCHIMKIIONEHTHI ) aMHHO )-4-(4-
MeTOKCHOeH3mN)-6-(5 w/umn  6-(4-metnnnunepasus-1-mn)-1-((tpudropmern)cynbdhorn)-
1H-6en30[d]Jumunazon-2-mn)rueHo-[3,2-b|nupuann-5(4H)-on (Heounmennsiid, 0,32 MMounb),
TFA (5 ma), HCI (5 mn). 'H AMP (400 MI'u, CD30D) & 7,90-7,84 (m, 1H), 7,48-7,40 (m,
1H), 7,20-7,11 (m, 1H), 7,07 (d, J=5,2 T'y, 1H), 7,03-6,93 (m, 1H), 4,61-4,53 (m, 1H), 4,42-
4,34 (m, 1H), 3,27-3,15 (m, 4H), 2,76-2,64 (m, 4H), 2,45-2,32 (m, 4H), 2,30-2,17 (m, 1H),
2,06-1,94 (m, 2H), 1,93-1,82 (m, 1H), 1,82-1,70 (m, 1H); MC ESI [M+H]" 465,2 paccu. nus
[C24H28N60,S + H]™ 465,2

oenso[d]umunazon-2-umn)-7-

A43: 6-(6-mopdonuno-1H- H[\O\ 11 mr (12%),
/N KOPUYHEBOE
A NH N N O P .
(unepunnn-4 | _/ TBEPAOE BELIECTBO;
S~ XY N
SO

WJIAMUHO)THEHO| 3,2~ cBOOOHOE

b]mupunun-5(4H)-on OCHOBaHUE

N~ "0
H

Cranus 1: Pearents! (06uuit cioco6 C): 4-(4-metokcubensmn)-6-(5 w/unu 6-mopdoauHo-1-
((tpudropmernn)cynbhonnin)-1H-6en3o[dumunazon-2-mmn)-5-okco-4,5-quruaporueHo| 3,2-
b]mupunnn-7-un tpudropmerancynbdonar (HeounmeHHsld, 0.20 MMonb), TpeT-OyTHI-4-
amuHOonUnepuaun-1-kapokcunar (0,16 r, 0,8 mmons), IM®PA (7 min). MC ESI [M+H]"
803,2, paccu. mst [C37Ha1F3N6O7S2 + H]™ 803,2.

Cranus 2: Pearents! (00umii ciocod D): Tper-Oytuin-4-((4-(4-metokcubensmn)-6-(5 w/unu 6-
mMop¢onuHo-1-((TpudTopmerm)cynabdonmn)- | H-6enso d lumunazon-2-um)-5-okco-4,5-
auruapotueHo| 3,2-b | nupuanH-7-mi)-aMUHO )TUIepUInH- | -kapOokcuat (HEeOUHUILIEHHBIH,
0,20 mmonb), TFA (5 mn), HCI (1 mn). 'H SIMP (400 MI'u, CD30D) § 7,90-7,84 (m, 1H),
7,52-7,42 (m, 1H), 7,23-7,13 (m, 1H), 7,08 (d, J=5,2 T'y, 1H), 7,04-6,95 (m, 1H), 4,54-4,43
(m, 1H), 3,93-3,83 (m, 4H), 3,29-3,24 (m, 2H), 3,20-3,10 (m, 4H), 2,98-2,86 (m, 2H), 2,29-
2,18 (m, 2H), 1,90-1,78 (m, 2H); MC ESI [M+H]" 451,3, paccu. nns [C23H26N6O2S+H]"
451,2.

Ad44: 7-(((1S,2R)-2- 20 mr (21%),

OH
THIPOKCULIMKJIOT€KCHIT ) aMUH O: /\ JKEJITOE TBEPHOE
NH N’@"‘l N—
] \__/
S— X N
M H

0)-6-(6-(4-MeTrnmunepasuH- BELIECTBO;
1-un)-1H-6en30[dJumunazon- cBOOOIHOE
2-un)tuenol 3,2-b Jnupuann- OCHOBaHHUE
5(4H)-on N o)

Cramust 1: Pearentst (obmmii crocod C): 4-(4-merokcubensun)-6-(5 w/mmu  6-(4-
MeTminunepasus- 1 -ni)-1-((rpudpropmernn)cynsdonnn)- 1 H-6enzo[d [ umunazon-2-mn)-5-
okco-4,5-nurunporueno|3,2-b Jnupuanun-7-mn TpupTopmMeraHcyibdoHaT (HeounmeHHbIH, 0,20
mmodb), (1R,2S)-2-amunonmknorekcanon (0,091 r, 0,80 mmons), IMPA (7 mu). MC ESI
[NH‘H]+ 731,2, paccu. gist [ C34H37F3N6gOsS, + H]Jr 731,2.

Cranus 2: Pearents! (00muii ciocod D): 7-(((1S,2R)-2-rupoKCULIMKIOT€KCHIT)aMUHO )-4-(4-
MeTOKCHOeH3mN)-6-(5 wumn  6-(4-merunnunepasus-1-mn)-1-((tpudropmern)cynbdhorn)-
1H-6en30[dJumunazon-2-mn)rueHo-[3,2-b|nupuann-5(4H)-on (Heounmennsiid, 0,20 mMmonb),
TFA (5 mn), HCI (1 mn). '"H AMP (400 MI'u, CDs0D) & 7,84 (d, J=5,8 T'u, 1H), 7,56-7,40 (m,
1H), 7,29-7,13 (m, 1H), 7,07 (d, J=5,5 'y, 1H), 7,03-6,94 (m, 1H), 4,56-4,46 (m, 1H), 4,15-
4,04 (m, 1H), 3,27-3,13 (m, 4H), 2,79-2,64 (m, 4H), 2,41 (s, 3H), 2,14-1,95 (m, 2H), 1,91-1,74
(m, 4H), 1,60-1,44 (m, 2H); MC ESI [M+H]" 479,2, paccu. nust [C2sH30N602S + H]"479,2.
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A45; 7-((1-meTunnunepuaut- | N 33 mr (30%),
4-n)amMuHO)-6-(6- /N KOPUUYHEBOE

NH N N O :
mopdomnnao-1H- | _/ TBEPAOE BELIECTBO;
oenso[d]umunazon-2- S X N cBobomHOE
win)tueHo| 3,2-b jnupunns- \ | H OCHOBaHHUE
5(4H)-on ” O

Cranusa 1: Pearents! (0bmuit cioco6 C): 4-(4-metokcnden3mn)-6-(5 w/mnu 6-mopdonuso-1-
((rpudropmernn)cynbponnn)-1H-6en30[d Jlummunazon-2-wun)-5-okco-4,5-quruaporueHo| 3,2-
b]mupunun-7-un  TpudropmerancyiabpoHaT (HeouuineHHbld, 0,20 MMomb), TpeT-OyTHiI-4-
amuHormnepunut-1-kapookcunar (0,16 r, 0,8 mmonb), IM®PA (7 mu). MC ESI [M+H]"
717,2, paccu. qist [C33H35F3N6Os Sy + H]Jr 717,2.

Cranusa 2: Pearents! (0Ommit cnocod D): 4-(4-meroxcubensun)-7-((1-meTunnunepunns-4-
WI1)aMHHO)-6-(5 w/unmu 6-mopgonuHo-1-((Tpudropmernin)cynsponnn)-1H-6en3o[d|jumunazon-
2-un)ruenol3,2-b lnupuann-5(4H)-on (Heouniuenneiii, 0,24 mmons), TFA (5 mi), HCI (1 mi).
'H AMP (400 MI'u, CD30D) & 7,91-7,84 (m, 1H), 7,53-7,43 (m, 1H), 7,22-7,13 (m, 1H), 7,08
(d, J=5,5 T'y, 1H), 7,05-6,94 (m, 1H), 4,48-4,33 (m, 1H), 3,93-3,83 (m, 4H), 3,20-3,10 (m,
4H), 3,02-2,87 (m, 2H), 2,61-2,43 (m, 2H), 2,40 (s, 3H), 2,31-2,16 (m, 2H), 2,01-1,87 (m,
2H); MC ESI [M+H]" 465,2, paccu. st [C24H2sN6O»S + H]™ 4652,

A46: 7-(((1R,25)-2- ~OH 12 mr (4%),
T'UAPOKCULIMKIIOTEKCUIT)aMUH O /~ \ JKEJITOE TBEPIOE
0)-6-(6-(4-meTUNMUNEpPa3UH- “NH N’Q N\_/N_ BEILIECTBO;
1-nn)-1H-6en30[dJumunazon- S N ! N cBOOOHOE
2-un)treHo|3,2-bmupuauH- \ | H OCHOBaHHE
5(4H)-ou N~ ~O

H

Cramust 1: Pearentsl (o0mmii crnocod C):  4-(4-merokcubensun)-6-(5 w/mmu  6-(4-
Metuinunepasus-1-mi)-1-((tpudpropmernn)cynbdonnn)- 1 H-6enso[d Jumunazon-2-mi)-5-
okco-4,5-nurunporueno|3,2-b Jnupuaun-7-un TpupTopmerancyibdoHaT (HeouneHHbIH, 0,20
mMmodtb), (1S,2R)-2-amunonmknorekcanon (0,091 r, 0,80 mmons), IM®PA (7 mu). MC ESI
[NH‘H]+ 731,2, paccu. mst [ C34H37F3N6OsS, + H]" 731,2.

Crapus 2: Pearentsl (00muii cocod D): 7-(((1R,2S5)-2-ruapoKCHLIMKIOTeKCHIT)aMUHO )-4-(4-
MeTOKCHOeH3mN)-6-(5 wumn  6-(4-metunnunepasus-1-mn)-1-((tpudropmern)cynbdhonrmn)-
1H-6en30[dJumunazon-2-mn)rueHo-[3,2-b|nupuaun-5(4H)-on (Heounmennsiid, 0,20 MMoIb),
TFA (5 mn), HCI (1 mn). 'H AMP (400 MT'u, CDsOD) § 7,82 (d, J=5,2 T, 1H), 7,55- 7,38 (m,
1H), 7,29-7,10 (m, 1H), 7,05 (d, J=5,5 'y, 1H), 7,01-6,93 (m, 1H), 4,55-4,43 (m, 1H), 4,15-
4,05 (m, 1H), 3,22 (br s, 4H), 2,70 (br s, 4H), 2,39 (s, 3H), 2,14-1,96 (m, 3H), 1,92-1,73 (m,
5H), MC ESI [M+H]" 479,2, paccu. auist [C2sH30N602S + H]™ 479,2

Ad47: 7- /_( 21 mr (18%),
(LMK JIONIEHTHIIAMIHO))-0-(0- O\ N . KOPUYHEBOE
(3r,5s)-rel-3,4,5- NH I\,'/Q TBEPIOE
TPUMETHJINUIIePa3HH- 1 -1J1)- S X N \_ﬁ BEIECTBO;
1H-6en30[d]Jumunazon-2- N\ | H TFA
win)treHo| 3,2-b jnupunns- N O

5(4H)-on

Cramgua 1. Pearenror (oOmmii  cmocod  C):  4-(4-meroxcubensnn)-S-okco-6-(1-

((rpudropmerwin)cynbhoHMIT)-S

w/mwm  6-((31,5s)-rel-3,4,5-rpumernnmunepasun- 1 -mn)-1H-

6enzo[dJumunazon-2-un)-4,5-guruaporueHo| 3,2-b|nupuaun-7-un - TpudTopMeTaHcyibHoHaT
(neounmenHsit, 0.2 Mmosb), nukiaonentunamus (0.1 mn), IM®A (6 mi). MC ESI [M+H]"
729,2, paccu. nus [C35H39F3I\1604Sz‘i‘H]+ 729,2.

Cranus 2: Pearents! (06mmii ciocob D): 7-(umknonenTunamuHo)-4-(4-metokcndensnn)-6-(1-
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((rpudropmernn)cynbpornm)-(5 w/mmn  6-((3s,5r)-rel-3,4,5-rpumernnnunepasus- 1 -mn)-1H-
oen3o[d]umunazon-2-un)-tueHo| 3,2-blmupunun-5(4H)-on (Heounmennsiid, 0,2 mmons), TFA
(6 mn) u xouu. HCI (0,5 mn). H SAMP (400 MI'u, CD;0D) & 7,94 (d, J=5,6 T, 1H), 7,56 (d,
J=8,8 I'u, 1H), 7,26-7,23 (m, 1H), 7,18-7,14 (m, 1H), 7,09 (d, J=5,6 'y, 1H), 4,67-4,60 (m,
1H), 3,92-3,85 (m, 2H), 3,60-3,50 (m, 2H), 3,05-2,88 (m, 5H), 2,22-2,13 (m, 2H), 1,94-1,70
(m, 6H), 5,10 (d, J=6,0 'y, 6H); MC ESI [M+H]" 4773, paccu. mis [CasH3:NsOS+H]™ 477 2.

A48: 7-((rerparugpo-2H- | 0 /_( 19 mr (16%),
nupaH-4-1i)aMuHo)-6-(6- O\ JKENTOe  TBEPAOe
(3r,5s)-rel-3,4,5- NH ";/QiN o BEIIECTBO;

S~ XN \_Q

W H

TPUMETWITUIIEPA3UH- 1 -11)- TFA
1H-6en30[d]Jumunazon-2-
N~ ~0O

win)tueHo| 3,2-b lnupunun- N
5(4H)-on

Cragua 1. Pearentsl (0Owmmii crnocod C): 4-(4-metokcuOensmn)-5-okco-5 w/mmm 6-(1-
((rpudropmernn)-cynapdonnn)-6-((3r,5s)-rel-3,4,5-rpumerunnunepasus- 1 -mn)- 1 H-
6enzo[dJumunazon-2-un)-4,5-guruaporueHo-[3,2-b lnupuanun-7-un  TpudTOopMeTaHcyIb(oHaT
(HeouninenHsli, 0,2 MMoJb), TeTparunpo-2H-nupan-4-amus (0,1 M), IMPA (6 mi). MC ESI
[M+H]" 745,1, paccu. ns [C3sH3oF3N6OsS»+H]™ 7452,

Cranus 2: Pearents! (00uuii ciocod D): 4-(4-metokcubensmn)-7-((terparuapo-2H-nupas-4-
Wi1)aMuHO)-(5 u/unm 6-(1-((tpudpTopmerun)cynbdponnn)-6-((3s,5r)-rel-3,4,5-
TpuMeTununepasus- 1-un)- 1 H-6enso[d Jumunuazon-2-un)rueHo[ 3,2-b [nupuaun-5(4H)-on
(seounmennsiii, 0,2 Mmonb) TFA (6 mn) u xonu. HCI (0,5 mn). 'H AMP (400 MI'u, CD30D)
87,95 (d, J=5,6 T'y, 1H), 7,60 (d, J=8,8 I', 1H), 7,28 (d, J=2,0 T'u, 1H), 7,21 (dd, J=8,8, 1,6
I'n, 1H), 7,10 (d, J=5,6 T'u, 1H), 4,40-4,30 (m, 1H), 4,08-4,02 (m, 2H), 3,95-3,87 (m, 2H),
3,63-3,53 (m, 4H), 3,03 (s, 3H), 3,02-2,93 (m, 2H), 2,18-2,11 (m, 2H), 1,86-1,76 (m, 2H), 1,52
(d, /=6,4 T'u, 6H); MC ESI [M+H]" 4933, paccu. must [CosH3:N6O2S+H]" 493 2.

A49: 6-(6-(4- O 134 mr (79%);
MeTuinunepasus-1-mm)-1H- j /\ JKEJITOE TBEPAOe
Oenzo[d]umunazon-2-un)-7- N NO N\_/N_ BEIIECTBO;
mMopdoarHoTHEHO[3,2- s N ! N conb ¢ TFA
b]mupunun-5(4H)-on A\ | H

N™ ~0O
H

Cramuss 1: Pearentst (o0mmii crnocod C):  4-(4-merokcubensun)-6-(5 w/mmu  6-(4-
Metrinunepasus- 1 -mi)-1-((rpudpropmernn)cynpdonnn)- 1 H-6enzo[d [ umunazon-2-mn)-5-
okco-4,5-nurunporueno|3,2-b Jnupuanun-7-un TpudropmerancynbpoHar (HeounneHHbl, 0,3
mmonb), Mopdomun (0,08 wmi, 0,897 mmons). MC ESI [M+H]" 703,2, paccu. nnus
[C32H33F3N60sS>+H]|™ 703,2.

Cragusa 2: Pearentsl (0Ommii cnocod D).  4-(4-metokcubensmn)-6-(5 w/wm  6-(4-
MeTminunepasus- 1 -nin)-1-((rpudpropmernn)cynsdonnn)- 1 H-6enzo[d [ umunazon-2-mn)-7-
mMopdonuroTHEeHO|[ 3,2-b [minpunus-5(4H)-on (Heounmennsiii, 0,3 mmons), TFA (5 mur), koHI.
HCI (1 mn). 'H IMP (400 MTI'u, JIMCO-ds) & 12,46 (s, 1H), 9,98 (br. s, 1H), 8,17 (d, J=5,6
I'n, 1H), 7,71 (d, J=9,2 T'y, 1H), 7,33 (dd, J=9,2, 1,2 'y, 1H), 7,24 (d, J=2,0 I'u, 1H), 7,08 (d,
J=5,6 I'n, 1H), 3,92-3,84 (m, 2H), 3,70-3,62 (m, 4H), 3,62-3,57 (m, 2H), 3,35-3,28 (m, 4H),
3,28-3,13 (m, 2H), 3,11-2,99 (m, 2H), 2,89 (s, 3H); MC ESI [M+H]" 451,3, paccu. mis
[C23H26N6O2S+H] " 451 2.
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A50: 7-(4-
TUAPOKCUIHIIEPUINH- | -1T)-

OH

126 mr (73%);
XKEJITOE TBEPAOe

6-(6-(4-meTnnnunepasus-1- /\ BELIECTBO;
un)- 1H-6en30[dJumuaason-2- N NQ N\_/N_ cons ¢ TFA
win)tueHo| 3,2-b jnupunns- S N / N
5(4H)-on \ | H

N 0]

H
Cramgust 1. Pearentst (o0mmii crocod C): 4-(4-merokcubensmn)-6-(5 w/mmu  6-(4-

Metuianunepasus-1-nin)-1-((rpudpropmernn)cynsdonnn)- 1 H-6enzo[dJumunazon-2-nn)-5-
okco-4,5-nurunporueno|3,2-b Jnupuans-7-un TpupropmerancynbpoHar (HeounmeHHsIH, 0,30
MMOJIb), nunepuana-4-on (91 mr, 0,897 mmons), TFA (4 mi), xonn. HCI (1 mm). MC ESI
[NH‘H]+ 717,2, paccu. nus [C33H35F3N60582+H]+ 717,2.

Cragua 2: Pearentsl (oOmumii cmocod D). 7-(4-ruppoxcununepunus-1-nm)-4-(4-
MeTOKCHOeH3mn)-6-(5 w/umn  6-(4-merunnunepasus-1-mn)-1-((tpudropmerun)cynbdonmn)-
1H-6en30[dJumunazon-2-mn)rueno| 3,2-b jrupuana-5(4H)-on  (Heounmnenssiii, 0,3 MMOJb),
TFA (5 mn), xoun, HCI (1 mn). 'H IMP (400 MI'w, /IMCO-ds) & 14,26 (br.s, 1H), 12,33 (s,
1H), 10,04 (br.s, 1H), 8,14 (s, 1H), 7,70 (d, J=7,28 I'u, 1H), 7,36-7,28 (m, 1H), 7,23 (brs,,
1H), 7,06 (s, 1H), 3,98-3,83 (m, 2H), 3,75-3,66 (m, 2H), 3,66-3,39 (m, 3H), 3,25-3,10 (m, 4H),
3,10-2,97 (m, 2H), 2,73 (s, 3H), 1,86-1,72 (m, 2H), 1,54-1,39 (m, 2H); MC ESI [M+H]"
4653, paccu. juist [CasH2sN6O2S+H]™ 465 2.

AS1: 7-(((1R,25)-2-
T'HAPOKCULIMKIIOTEKCHUIT)JaMUH
0)-6-(6-(4-MeTunnumnepasuH-
1-un)-1H-6en3o0[d ] umunason-

@

_‘\\\O H

15 mr (15%),
JKEJITOe TBEePIOe
BEIIECTBO,
cBoOoaHOE
OCHOBAaHUE

N N
NH l\; \ )
S AN N
8 H
5(4H)-on N

2-un)tuenol[3,2-b |l nupuann-
6]
H

Cramuss 1: Pearentsl (o0mmii crnocod C): 4-(4-merokcubensun)-6-(5 w/mmu  6-(4-
Metrinunepasus-1-mi)-1-((tpudpropmernn)cynpdonnn)- 1 H-6enzo[d Jumunazon-2-mn)-5-
okco-4,5-nurunporueno|3,2-b Jnupuaun-7-un TpupTopmeraHcyibdoHaT (HeounimeHHbIH, 0,20
mMMmodtb), (1S,2R)-2-amunonmknorekcanon (0,091 r, 0,80 mmons), IM®PA (7 mu). MC ESI
[NH‘H]+ 731,2; paccu. mst [C34H37F3N6OsS» + H]+ 731,2.

Cranus 2: Pearents! (O0umii cioco6 D): 7-(((1R,2S)-2-ruapoKCHIMKIOTeKCHIT)aMHUHO )-4-(4-
MeTOKCHOeH3mN)-6-(5 wumn  6-(4-metnnnunepasus-1-mn)-1-((tpudropmern)cynbdonm)-
1H-6en30[d]Jumunazon-2-mn)rueHo-[3,2-bnupuann-5(4H)-on (Heounmennsiid, 0,20 MMoIb),
TFA (5 mn), HCI (1 mn) 'H AMP (400 MI'u, MeOD-ds) § 7,82 (d, J=5,2T'n, 1H), 7,55-7,38 (m,
1H), 7,29-7,10 (m, 1H), 7,05 (d, J=5,5 'y, 1H), 7,01-6,93 (m, 1H), 4,55-4,43 (m, 1H), 4,15-
4,05 (m, 1H), 3,22 (br s, 4H), 2,70 (br s, 4H), 2,39 (s, 3H), 2,14-1,96 (m, 3H), 1,92-1,73 (m,
5H), MC ESI [M+H]" 479,2; paccu. aist [CasH30NsQ2S+H] " 479,2.

AS2: 6-(6-(4- | N 57 mr (27%);
Metrianunepasus-1-mm)-1H- o~ JKEJITOE TBEPAOE
oenzo[d]umunazon-2-un)-7- 7\ BEIIECTBO,
((mupunun-3- NH l\;/Q*N\ N— conb ¢ TFA
WJIMETHIT)aMUHO)THEHO| 3,2~ S X N
b]mupunun-5(4H)-on U H

N~ ~O

H

Cramust 1: Pearentst (obmmii cmocod C): 4-(4-merokcubensun)-6-(5 w/wmm  6-(4-
Metuinunepasus-1-nin)-1-((rpudpropmernn)cynsdonnn)- 1 H-6enzo[d [ umunazon-2-mn)-5-

okco-4,5-nurunporueno|3,2-b Jnupuann-7-un TpudropmerancynbpoHar (HeounimeHHbld, 0,3
MMOJIb), mupuauH-3-unmeradamud (0,09 mi, 0,90 mmons). MC ESI [M+H]" 724,2, paccu. pst
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[C34H32F3N704S,+H]™ 724,2.

Cramusa 2: Pearentel (0Ommii cmocod D). 4-(4-merokcubensun)-6-(5 w/wmm  6-(4-
MeTuianunepasus-1-nn)-1-((rpudpropmernn)cynsdonnn)- 1 H-6enzo[d [ umunazon-2-nn)-7-
((mupunns-3-nnamern)amMuHo )TueHo[ 3,2-b mupuann-5(4H)-on  (HeounmenHsid, 0,3 MMoOIb),
TFA (4 mn), xonu. HCI (1 mn). '"H SIMP (400 MI', CD30D) § 8,92-8,81 (m, 1H), 8,78-8,67
(m, 1H), 8,56-8,45 (m, 1H), 8,00-7,85 (m, 2H), 7,62-7,50 (m, 1H), 7,30-7,21 (m, 1H), 7,20-
7,13 (m, 1H), 7,12-7,03 (m, 1H), 5,31 (s, 2H), 3,91-3,77 (m, 2H), 3,73-3,57 (m, 2H), 3,41-3,22
(m, 2H), 3,20-3,07 (m, 2H), 3,01 (s, 3H); MC ESI [M+H]" 4723, paccu. mis
[CasHasN,OS+H]™ 4722,

A53: 6-(6-(4- N

metuianunepasus-1-mm)-1H-
oenso[d]umunazon-2-umn)-7-

100 mr (48%);
XKEJITOE TBEpAOe
BEIL[ECTBO;

((mupunonn-2- conb ¢ TFA

N~
/ N\
NH W@NuN—
WJIMETHJI)aMUHO )-THEHO 3,2~ S N
b]mupunun-5(4H)-on MH

N~ ~O
H

Cragusa 1: Pearentst (0Owmmit crnocod C): 4-(4-metokcubensun)-6-(5 w/unmu 6-(4-
MeTuinunepasus- 1-un)-1-((rpudropmermn)cynsdonnn)- 1 H-6en3ol d jumunazon-2-wui)-5-
okco-4,5-auruaporueHo|3,2-b nupuans-7-un TpudropmeraHcynbpoHaT (HeouuieHHblH, 0,3
MMOJIb), mupuarH-2-unmeradamud (0,09 mi, 0,897 mmons). MC ESI [M+H]™ 724,2, paccu.
anst [C3aH3F3N704S,+H] ™ 7242,

Cragusa 2: Pearenthl (0Ommii cnocod D).  4-(4-metokcubensun)-6-(5 w/umu  6-(4-
MeTuinunepasus- 1-un)-1-((rpudropmermn)cynsdonnn)- 1 H-6en3ol d jumunazon-2-wum)-7-
((mupuguH-2-nameTun)aMuHo )TueHo[ 3,2-b mupuaun-5(4H)-on  (HeounineHHsid, 0,3 MMOIB),
TFA (4 mn), kouu. HCI (1 mn). H SIMP (400 MTI'u, CD3;0D) § 8,67 (d, J=5,5 T, 1H), 8,05 (t,
J=74 T, 1H), 7,94 (d, J=5,5 Ty, 1H), 7,68 (d, J/=7,5 Tu, 1H), 7,63 (d, J=8,8 Ty, 1H), 7,58-
7,51 (m, 1H), 7,25-7,21 (m, 2H), 7,08 (d, J=5,5 T'u, 1H), 5,25 (s, 2H), 3,95-3,84 (m, 2H), 3,72-
3,62 (m, 2H), 3,41-3,33 (m, 2H), 3,21-3,10 (m, 2H), 3,01 (m, 3H), MC ESI [M+H]" 472,3,
paccu. aus [CosHasN,OS+H]™ 4722,

[Ipumep/nazBanue
coraacuo HIOMTAK

CTpyKTypa

Brbixoa; onucanue;
COJIb

AS54: 4-(((3S,45)-3-
¢droprunepunuH-4-
WJT)aMHHO)-5-(6-(4-
MeTrianunepasus-1-mm)-1H-
6enszo[d]umunazon-2-
wi)treHo|[ 2,3-b jnupunns-
6(7H)-oH

NH

N,Q

X "N
UL
ST N

H

0]

113 mr (53%);
JKEJITOe TBEPAOe
BEI[ECTBO;

2 TFA

Cramust 1. Pearentbl (oOmmuii crmocod C): cmech 7-(4-merokcubensmn)-5-(5 w/mnmu 6-(4-
MeTrinunepasus- 1 -nin)-1-((rpudpropmernn)cynsdonnn)- 1 H-6enzo[d [ umunazon-2-mi)-6-
0kc0-0,7-nurunporueno|2,3-b lnupuann-4-un - tpudropmerancynsponara (0,23 1, 0,30
mMMoJb), (3S,4S)-tper-OyTun-4-amuno-3-¢propnunepuans-1-kapbokcunmara (0,20 1, 0,90
MMOJib), IM®A (5 mn). MC ESI [M-CF30,S+2H]" 702,2, paccu. mnsa [C37HasFN7O4S+H]"
702,32.

Cragusa 2: Pearentsl (oOmmuit cnocod D): cmecws (35,4S)-tper-Oyrun-3-prop-4-((7-(4-
MeToKCHOeH3mN)-5-(5 wumn  6-(4-metunnunepasus-1-mn)-1-((tpudropmern)cynbhorn)-
1H-6en30[ dJumunazon-2-mn)-6-okco-0, 7-murunporueno| 2,3-b |nupunamun-4-

WJI)aMHHO )unepuanH- 1 -kapookcunara (0,23 r, 0,30 mmons), TFA (7 mi) 1 xoru. HCI (1 mn).
"H AMP (400 MT'u, CD;0D) & 7,55 (d, J = 8,8 T', 1H), 7,48 (d, J = 6,0 T'n, 1H), 7,24-7,16
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(m, 2H), 7,10 (d, /= 8,4 I'y, 1H), 5,12-5,07 (m, 1H), 5,03-4,99 (m, 2H), 4,41 (br.s, 1H), 3,90-
3,56 (m, 6H), 3,52-3,43 (m, 1H), 3,32-3,27 (m, 1H), 3,23-3,09 (m, 2H), 3,01 (s, 3H), 2,52-2,41
(m, 1H), 2,21-2,09 (m, 1H); MC ESI [M+H]" 482.2, paccu. ast [C24HysFN,OS+H]* 4822,

A55: 4-(((3R*,4S%)-3-

114 mr (54%);

F
bToprnunepuauH-4- H'\(I /\ KOPUYHEBOE
WJ1)aMUHO)-5-(6-(4- NH N O N\_/N_ TBEPJIOE BELIECTBO,
mMeTuianunepasus-1-mm)-1H- N ! N 2 TFA
6en3o[dJumunazon-2- 4 | H
wi)tueHo| 2,3-b Jnupunus- S N~ 0
6(7H)-on H

Cragust 1: Pearentnl (oOmmii criocod C): cmech 7-(4-merokcubensmn)-5-(5 w/mmm 6-(4-
Metuianunepasus-1-nn)-1-((rpudpropmernn)cynsdonnn)- 1 H-6enzo[dJumunazon-2-nn)-6-
0kc0-0,7-nurunporueno|2,3-b lnupunaun-4-un - tpudropmerancynsponara (0,23 r, 0,30
mMmodb), (3R*,4S*)-rper-OyTun-4-amuno-3-propnunepuans-1-kapbokcunara (0,20 r, 0,90
MMOJib), IM®A (5 mi). MC ESI [M-CF30,S+2H]" 702,2, paccu. mnsa [C37HasFN7O4S+H]"
702,32.

Cramust 2: Pearentnr (oOmmii crocod D): cmech (3R*,4S*)-tper-Oytun-3-drop-4-((7-(4-
meTokcubeH3un)-5-(5 w/umn  6-(4-merunnunepasus-1-mn)-1-((tpudropmerun)cynbdonmn)-
1H-6en30[d]umunazon-2-m)-6-okco-6,7-auruaporueHo| 2,3 -b mupuaun-4-

w1)aMuHO ))unepunus- 1 -kapookcunara (0,23 r, 0,30 mmons), TFA (7 mi) u xonu. HCI (1 mu).
'H AAMP (400 MTI'u, CD30D) § 7,57 (d, J=8,8 T'u, 1H), 7,52 (d, J=6,0 T'n, 1H), 7,24 (d, J=2,1
I'u, 1H), 7,21 (d, J=5,9 I'u, 1H), 7,15 (dd, J=2,1, 8,9 I'y, 1H), 5,19 (d, J =46,7 'y, 1H), 4,43-
4,27 (m, 1H), 3,78 (d, J = 12,6 I'u, 3H), 3,72-3,57 (m, 2H), 3,49 (d, J=13,9 'y, 2 H), 3,41 (d,
J=14,2 Tu, 1H), 3,23 (d, J=3,5 'y, 4H), 3,00 (s, 3H), 2,42-2,23 (m, 2H); MC ESI [M+H]"
4822, paccu. ms [C2aHasFN;OS+H]™ 4822,

AS56: 4-amuno-5-(5-pTOp-6- F 40 mr (16%);
mMopdonunao-1H-6en30[d]- /~\ CaerJi0-
-2-un)- - NH, N N O
UMUA30J1-2-1J1)-THEHO V N KOPUYHEBOE
[2,3b]-mupunun-6(7H)-on J N N TBEPAOE BEIIECTBO
| H HCI
STNTT0o
H

Pearentsr (00wmuii cioco6-Al): atun-2-(5-¢prop-6-mopponuno-1H-6en3o[d Jumunazon-2-
wn)auerat (186 mr, 0,60 Mmmonb), 2-amuHo-2-1tnanotrodeH (75 mr, 0,60 mmons), LDA (3,0
mi, 1 M B TT®/rekcane, 3,0 Mmons) 6e38. TT® (6,0 mn); H SIMP (400 MI'u, CD;OD) § 7,58
(d, ~<11,6 I'u, 1H), 7,55 - 7,51 (m, 2H), 7,21 (d, J=6,0 'y, 1H), 3,97 - 3,94 (m, 4H), 3,30 -
3,27 (m, 4H); MC ESI [M+H]" 386,2, paccu. st [C1sH1sFNsO,S+H] " 386,1.

AS57: 4-(((1S,2R)-2- 36 mr (25%),

TUAPOKCHU-
LIUKJIOT€KCUIT)aMUHO)-5-(6-
(4-merunmunepasus-1-m)-
1H-6en30[d]Jumunazon-2-

L.,
N

JKenroe TBepaOE
BEILECTBO,
CBobonnoe
OCHOBaHHE

HN N N
| __/
X N
77 H
STN"0
H

win)treHo-[2,3-b|nupunun-
6(7H)-on

Crapusa 1: (O6muii cnocob C) 7-(4-merokcnben3nn)-5-(5 w/unu 6-(4-merunmnunepasus-1-mn)-
1-((rpudropmermn)-cynpponrnn)- | H-6en3o[ d Jumunazon-2-nm)-6-okco-6,7-
auruapotueHo|2,3-b|nupuann-4-un Tpudprtopmerancynbdonar (Heounennsii, 0,30 MMOIb),
(1R,2S)-2-amunonuknorekcanon (0,14 r, 1,2 mmons), IM®A (7 m). MC ESI [M+H]" 731,2,
paccu. mst [C3aH37F3N6OsS» + H] " paccu. 731,2

Cragus 2: (O6umii ciocob D) 4-(((1S,2R)-2-runpoKCHIINKIOreKCHIT)aMUHO)-7-(4-
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MeTokcnbeH3mn)-5-(5 w/mnn 6-(4-mermnnunepasus- 1-un)-1-((tpudropmerin)cynbhormn)-
1H-6en30[d|Jumunazon-2-un)rueHo| 2,3-b mupunua-6(7H)-oH (HeounmeHHsbIH, 0,30 MMOIB),
TFA (5 mn), HCI (1 mn); 'H SIMP (400 MI'u, MeOD-ds) 8 m. 1. 7,53 (d, J=5,99 T'ny, 1 H), 7,48
(br. s, 1 H), 7,20 (br. s., 1 H), 7,12 (d, J/=5,99 'y, 1 H), 6,97 - 7,04 (m, 1 H), 4,38 - 4,47 (m, 1
H), 4,04 - 4,11 (m, 1 H), 3,19 - 3,28 (m, 4 H), 2,65 - 2,75 (m, 4 H), 2,40 (s, 3 H), 2,08 - 2,17
(m, 1 H), 2,00 - 2,08 (m, 1 H), 1,75 - 1,90 (m, 4 H), 1,46 - 1,61 (m, 2 H); MC ESI [M+H]"
479,2, paccu. myst [C2sH30N6O02S + H ]+ 479,2.

AS8: 4-(((1S,2R)-2-

23 mr (17%),

OH
TUAPOKCHU- d 7N JKEJITOE TBEPHOe
NH N N N— .
LIUKJIONEHTHI)aMHHO)-5-(6- | / BELIECTBO;
(4-meTunnunepasus-1-un)- (/TIL N CgobonHoe
1H-6en30[dJumunazon-2- SN0 OCHOBaHHUE
wi)-tueHo|2,3-b|nupunun- H
6(7H)-on

Cranusa 1: (oOmwuii cioco6 C) 7-(4-meTokcnbensun)-5-(5 n/unu 6-(4-merunmnunepasus-1-mn)-
1-((rpudropmernn)-cynvponnn)- | H-6en3o[ d Jumunaszon-2-um)-6-okco-6,7-
auruaporueHo|2,3-b|nupuann-4-un Tpudpropmerancynbdonar (HeouniieHHsii, 0,30 MMOIb),
(1R,25)-2-amunonuknonenranon (0,10 r, 1,2 wmmomb), JM®PA (7 wmm). MC ESI
[C33H35F3N60sS, + H]™ paccu. 7172, Haiineno 7172

Cramus  2: (OOmmii  cmocod D) 4-(((1S,2R)-2-ruapOoKCHLIMKIIONEHTHI)aMUHO)-7-(4-
MeTOKCHOeH3W)-5-(5 wnnmu  6-(4-mermnnunepasus-1-nin)- 1-((TpupTopmeTi)cyrbpoHT )-
1H-6en30[dJumunazon-2-mn)rueno| 2,3-b Jnupunun-6(7H)-on (HeounienHsiii, 0,30 MMOJb),
TFA (5 mn), HCI (1 mn); 'H SAMP (400 MTI'u, MeOD-ds) 8 m. 1. 7,55 (d, J=5,99 'y, 1 H), 7,42
-7,51 (m, 1 H), 7,12 - 7,25 (m, 1 H), 7,09 (d, J=5,87 I'y, 1 H), 6,94 - 7,01 (m, 1 H), 4,43 - 4,51
(m, 1 H), 4,32 -4,39 (m, 1 H), 3,16 - 3,26 (m, 4 H), 2,62 - 2,74 (m, 4 H), 2,38 (s, 3 H), 2,17 -
2,26 (m, 1 H), 1,89 - 2,15 (m, 4 H), 1,69 - 1,81 (m, 1 H); MC ESI [M+H]" 465,2, paccu. st
[C24H28N60:2S + H]" 465,2

AS59: 4-amuHo-5-(6-(4- N//\ 28 wmr (7%);
meTu-1,4-nuaszenan- 1 -mn)- hiH: " _N KOPUYHEBOE
1H-6en30-[dJumunazon-2- (/ﬁl\ N TBEPJIOE BEIIECTBO;
win)tueHo| 2,3-bmupuans- STONTo TFA
6(7H)-on

Pearentsr (OOmmii criocod A2): stun-2-(6-(4-metmin-1,4-nuazenan- 1-wmn)-1H-
6enzo[dJumunazon-2-um)auerar (255 mr, 0,8 Mmodb), 2-amunotnoden-3-kapoorutpu (100
mr, 0,8 mmone), LDA (1,0 M B TT @/rekcane, 4 mi, 4 mmons), TT'® (10 mi), 45 °C, 2 4.
IMony4danu 82 Mr cMecH HELMKJIM30BAHHOTO U LIMKJIM30BAHHOT'O MIPOAYKTA, KOTOPYIO MMOBTOPHO
mukn3osanm ¢ nomombsio KOBu' (1,0 M B TI'®, 1,0 mu, 1 mmons) B TT® (10 M), KOMH.
temr., 30 mun, 3atem 35 °C, 1 u; 'H AMP (400 MI', CD30D) & 6,23 (d, J=9,2 'y, 1H), 7,52
(d, =5,6 T'y, 1H), 7,19 (d, J=5,6 ', 1H), 7,14 (dd, J=9.0, 2,2 T'u, 1H), 7,03 (d, /=2,0 'y, 1H),
4,00-3,30 (m, 8H), 3,00 (s, 3H), 2,40-2,30 (m, 2H); MC ESI [M+H]" 395,5, paccu. aus
[C20H22NcOS+H]™ 395,2

Crnenyromye CoeIMHEHUS MTOJTYYHITH COTJIACHO 001memMy crocoly A3.
A60:  4-amun0-5-(5-(4-metunnunepasu- 1 -kapbouun )- 1H-6enszo[dlumunazon-2-un)rueno2.3-

bl-onupnnua-6(7H)-oH
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Q 7\
o) R / \ N N—
VAR NN /
4 - D 1
N 7 LiHMDS
+ LDA
&, A —= ol
S7 “NH, H ST N0

LDA (1,0 M B TT'@/rekcanax, 2,3 mi1, 2,3 MMOJIb) TIO KaruisiM A00aBJsud B TedeHue 15
MHUH TIpU KOMH. TEMIl. K MepeMEeIINBAaeMON CYCNEH3UHu OHTHI-2-(6-(4-MeTuanunepasus-1-
kapoonmn)-1H-6en30[dJumunazon-2-mn)anerara (0,150 r, 0,45 mmomnp) U 2-aMUHOTHO(EH-3-
kapOonutpuna (0,056 r, 0,45 mmonp) B 6e3B. TI'® (20 mi) B armochepe Ar. JloOaBnenue
CHauasa NpOBOJAWJIM MPU KOMH. TEMIL, a cycTs 5 MuHyT — nipu 35 °C. Harpes nponomkanu npu
35 °C B Teuenue 1 4 mepen OXJAKICHHEM PEAKLMOHHOM CMECH A0 KOMH. TEMII, OCTaHOBKHU
peakuun nodasnenueM BogH. NH4Cl u xoHLIeHTpHpOBaHUA NPU NOHMKEHHOM nasneHun. [Tocne
ounctku ¢ nomoupro  O®  BOXX nonywanu  N-(3-umanorunoden-2-mn)-2-(5-(4-
meTununepasus- 1-kapoonnn)- 1 H-6en3o[dlumunaszon-2-un)aneramun*TFA B BHIOe CBETIIO-
KOPUYHEBOTO TBEPAOro Bermectsa (82 mr, 35 %). 'H SIMP (400 MI'y, CDsOD) § 7,96 (s, 1 H),
7,89 (d, J=8,5T, 1 H), 7,68 (dd, J/=8,4, 1,4 'y, 1 H), 7,09 - 7,14 (m, 2 H), 3,25 - 3,81 (m, 8 H),
2,97 (s, 3 H).
Cranus 2. Ilponykt mpeabinymed peakuuu QuiusTpoBanu uepes PoraPak (2 r, mcmombsys
MeOH, 3atem 2 M NH3 B MeOH) u cymmnu. PactBop Bemmectsa (0,055 r, 0,13 mmosb) B 6e3B.
TI'® (12 mi) B atmochepe Ar nmoasepranu Bozaeticteuro LIHMDS (1,0 M B TT'®, 0,7 mn, 0,7
MMOJIb) B T€Y€HHE 3 MUH MPU KOMH. TEMII., IEPEMELINBAIN B TeueHne 10 MUH U HarpeBau mpu
45 °C B TeueHue 95 MHUH. 3aTeM pPEAKLUOHHYID CMeCh OXJXAATd IO KOMH. TEMIL,
ocTaHaBmuBaIM peakuuo noOasneHueM BoaH. NH4Cl, KOHIEHTpUPOBAIM NPHU MOHMKEHHOM
naBieHnn U oummanu npenapatuBHoii BOXKX. IMocne ¢unsrpammu uepe3 PoraPak (2 1) u
pactupanusi ¢ CH>Cl; nonydanu ykasaHHOE B 3arojIOBKE COEIMHEHHE B BHUE OJIETHO-KEJNTOrO
TBepzoro semecTsa 3,6 mr (3 %). 'H AMP (400 MI'y, CD;0D) & 7,58 - 7,77 (m, 2 H), 7,51 (d,
J=5,80Tn, 1 H), 7,30 (dd, /=8,30, 1,30 'y, 1 H), 7,14 (d, J=5,80 I'y, 1 H), 3,53 - 3,92 (m, 4 H),
2,48 - 2,70 (m, 4 H), 2,43 (s, 3 H), MC ESI [M + H]" 409,2, paccu. misi [CyH,,NsO,S +H]"

409.2.
I[Ipumep/Ha3Banue COrjiacHo Crpykrypa Boixon;
HIOINAK omHCAHME;
€oJIb
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A61: 4-amuno-5-(6-MeTUIN-5- / 19 mr (7 %);

(4-meTunnunepasus-1-mn)- (_ OpanzkeBo-
1H-6en30[dJumunazon-2- NJ OeskeBoe TBEpHOE

wi)treHo|[ 2,3-b jnupuans- BELIECTBO;
ane

Pearenter (cmoco0 A3): Cramusa 1. stun-2-(5-metun-6-(4-metunnunepasus-1-nm)-1H-
oenso[d]umunazon-2-un)anerat (0,17 r, 0,53 mmounb), 2-amuHotropen-3-kapobouutpun (72
mr, 0,53 mmoub), LDA (1,0 M B TI' ®/rekcanax, 1,7 mu, 1,7 mmonb) B 6e3B. TT'® (12 mi).
Cragus 2: LIHMDS (1,0 M B TT'®, 1,7 M, 1.7 mmons) B 6e38. TT'® (20 mu).

TH SIMP (400 MT'w, CD30D) & 7,48 (d, J=5,77 T, 1 H), 7,44 (s, 1 H), 7,38 (s, 1 H), 7,12 (d,
J=5,77Twn, 1 H), 3,58 - 3,59 (m, 2 H), 3,43-3,23 (m., 4 H), 3,07 - 3,22 (m, 2 H), 3,01 (s, 3 H),
2,45 (s, 3 H), MC ESI [M+H]" 395,1, paccu. ans [C20H2N6OS +H]+ 395.2.

A62: 4-amuHO-5-(5-
(mopdonmn-4-kapbonm)- 1H-

6.5 mr (2 %),
Oenoe TBepIOE

O / \
N O
Oenso-[dJumunazon-2- BEIECTBO,
wn)rueHo[2,3-b Jmupunus- NH> N cBOOOIHOE
/
6(7H)-on N N OCHOBaHUE
77 H

ST SN0
H

Pearentel  (cmoco®  A3): Cramgus l: sTun-2-(6-(Mmopdonun-4-kapoonwmn)- 1 H-
oenso[d]umunazon-2-un)anerat (0,22 r, 0,70 Mmosb) u 2-amuHOTHODEH-3-KapOoHuTpm (84
mr, 0,70 mmons), LIHMDS (1,0 M B TT'®, 3,5 mu, 3,5 mmonb) B 6e3B. TT'® (24 mu). Cragus
2: LIHMDS (1,0 M B TT'®, 1,2 mu, 1,2 mmonb) B 6e3B. TT'® (20 mi).

TH SIMP (400 MT'w, CD;0D) & 7,63 - 7,76 (m, 2 H), 7.48 - 7.52 (m, 1 H), 7.31 (dd, J=8 30,
1,50 T, 1 H), 7,14 (d, J=5,77 T, 1 H), 3,58 - 3,88 (m, 8 H), MC ESI [M+H]" 3962, paccu.
nis [CroH17Ns03S +H]™ 396, 1

A63: 7-(muknonponunamMuHo)-6-(6-(4-metunnunepasus- 1 -un)-1H-6en30[ d lumunazon-2-

win)tueHo|3.2-bl-nmupuanu-5(4H)-ou 2.2.2-tpudropaterar

K cycnensun 7-ruppokcu-6-(6-(4-merunnunepasus-1-mn)-

ANH V\’ NC 1H-6en30[d Jumunazon-2-wi)rueno| 3,2-b Jnupunun-5(4H)-
w H oHa (58 wmr, 0,152 mmonb) B 6e3Bogrom JAXM (1 mi) mo
\ H 0 CF3CO.H karsiv gobasisuia THO (0,55 mu, 0,916 MMoOIb) MPU KOMH.
TeMn. [lonyueHHyI0 peakLHOHHYIO CMeCh IepeMellnBalu
Ipyd KOMH. TEMII. B TE€YEHHE HOYM mepen aobaeieHneM wLukjonpormanamura (100 mr, 1,83
mMontb) o KarsiM npu 0 °C. TonydeHHy0 peakMoHHYK0 cMech nepemernnBany mpu 40 °C B

TeyeHne Houu U pasdaBmum JXM ¢ nocnenyromed mnpombiBkoi Haceim. NaHCOs.
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Oprannvecknii cnoit cymmmn Hag NaxSOs, QUIBTPOBAIM M KOHLEHTPUPOBAIH AO CYXOCTH.
Ocrarok pacteopsuim B MeOH u mponyckanmu uepe3 PoraPak ¢ mocnenyroommm ynaneHuem
pacTBOpUTENS MPU MOHIKEHHOM J1aBlieHNH. HeounineHHblil NpOoAyKT OUYMILANN IpernapaTUBHON
B2XX ¢ mnonydyeHueM yKa3aHHOTO B 3arojIOBKE COEIUMHEHHUS B BHUJE JKEITOrO0 TBEPAOIrO
BemmecTsa (5 Mmr, Bbixon 6%). 'H SIMP (400 MI'u, CD;OD) § 7,98 (d, J=5,5 T, 1H), 7,61 (d,
J=9,0 I'u, 1H), 7,26 (d, J/=2,0 T'y, 1H ), 7,21 (dd, J=8,4, 2,0 T'u, 1H), 7,10 (d, J=5,5 I'u, 1H),
3,92-3,84 (m, 2H), 3,71-3,62 (m, 2H), 3,41-3,36 (m, 2H), 3,20-3,10 (m, 2H), 3,09-3,03 (m, 1H),
3,01 (s, 3H), 1,04-0,96 (m, 2H), 0,93-0,89 (m, 2H); MC ESI [M + H] 421,2 , paccu. mus
[C22H2aNcOS+H] " 421,2.

Ab64: 4-amuHO-5-(6-(nmunepaszus-1-un)- 1H-0enso[ dlumunazon-2-un)ruenol 2.3-blnupunus-

6(7H)-on

mpem-oymun-4-(3-amuno-4-numpogenun)nunepasun- 1-kapboxcunam

\ Cmech 5-xnop-2-uutpoanununa (2,5 r, 14,48 wmmonb), TpeT-OyTui-
oz,::pr e nunepasus-1-kapookcunata (3,24 r, 17,38 mmonp) u K,COs3 (4,0 1, 28,96
mmoJib) B JIMCO (100 mu) nepemernuainu npu 100 °C B TeyeHue 3 gHEi.
3arem pnobGasmsmn H>O (150 mu1) mpu mnepemerivBaHuu, (UIBTPOBAIM C OTCACHIBAHHEM,
npombiBain HyO u Cymmim ¢ MoNyd4eHHEeM YKa3aHHOTO B 3aroJIOBKE COCAMHEHHUS B BHJIE
KOPUUYHEBOrO TBEPOro BemecTsa (26 T, 57%). 'H AMP (400 MT'u, CDCl3) § 8,04 (d, J=9,79 'y,
1 H), 6,27 (dd, J=9,66, 2,64 T'y, 1 H), 6,21 - 6,11 (m, 2 H), 5,95 (d, /=2,51 I';, 1 H), 3,61 - 3,54
(m, 4 H), 340 - 334 (m, 4 H), 1,50 (s, 9 H); MC ESI [M+H]" 323,2, paccu. nusa
[C1sH22N4O4+H]" 3232

mpem-0ymun-4-(3, 4-ouamunoghenun)nunepazun- 1 -xapooxcunam
K cycnensun  tper-Oytun-4-(3-amuHO-4-HUTpOGEHII )THIIepa3HH- 1 -
HeN NCNBoc kapOokcmnata (2,6 r, 8,04 mmons) B MeOH (150 mui) nobGasnsmu 10%
HoN Pd/C (130 wmr, 5 macc.%). [TonydeHHyrO0 cCMeCh THIPUPOBAIH B aTMOchepe
H, w3 Oamtona B TeueHne Houu. [loNydeHHYHO pEaKLUHMOHHYHO CMeCh (DHIBTPOBAIIH,
KOHLIGHTPUPOBAIM U CYILIMIM C TMOJYYCHHEM YKAa3aHHOTO B 3arOJIOBKE COEIMHEHHs] B BHIE
TEMHO-KOPUYIHEBOro TBepAoro Bemectsa (2,29 T, 97%). 'H SAMP (400 MI'u, CDCls) § 6,66 (d,
J=828 Ty, 1 H), 6,39 (d, /=2,51 I'y, 1 H), 6,34 (dd, /=8,28, 2,51 I'y, 1 H), 3,60 - 3,53 (m, 4 H),
3,46 - 3,23 (m, 4 H), 3,02- 2,95 (m, 4 H), 1,49 (s, 9 H); MC ESI [M+H]" 293,1, paccu. ans
[C1sH24N4O2+H]™ 2932

mpem-6ymun-4-(2-(2-smoxcu-2-oxcosmun)-1 H-6enszo[d]umuoazon-6-un)nunepasun- 1-
Kapoboxcuiam
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K pactBopy Tper-OyTnin-4-(3,4-nuamunodenmn)nunepasun-1-kapookcunara (100 wmr, 0,34
mmonb) B EtOH (3 M) moGaensimm 3TU-3-3TOKCH-3-UMHHONPONIMOHATa ruapoxyopun (190 wr,
0,68 mmonb). IMonydennyro cmech HarpeBanu mnpu 60 °C B teuenue 3 4. Ilocne ynmanenws
pactBopureneii ee pasbasmsum JAXM (10 mun), nosommmu pH no =~ 8 nobasieHueM HAaCBIII.
NaHCO; wu paspmemsimu. Bopsbiit cnoit skctparuposamm JIXM (10 M x2), u cymmin
oObenuHeHHble HKCTpakThl Hax NaSO4, 3aTeéM KOHLIEHTPHPOBAIM W OYHMIIANU  (PIIdII-
xpomarorpadueit (rpamuent: 100% EtOAc, 3arem MeOH/JAIXM 0-20%) ¢ mnonydeHueM
YKa3aHHOTO B 3aroJIOBKE COEAMHEHUS B BHIIE TEMHO-OPAaHXEBOro TBepaoro semectsa (116 wmr,
87%). 'H SIMP (400 MI'u, CD30D) § 7,49 - 7,40 (m, 1 H), 7,15 - 7,10 (m, 2 H), 4,22 (q, J/=7,11
I'm, 2 H), 3,95 (s, 1 H), 3,61 (br. s., 4 H), 3,11 (br. s, 4 H), 1,50 (s, 9 H), 1,28 (t, /=7,15T'y, 3
H); MC ESI [M+H]" 389,2, paccu. must [ C20H2sN4O4+H]™ 389,2.

mpem-oymun-4-(2-(4-amuno-6-oxco-6, 7-oucuopomuenof2, 3-b [ nupuoun-5-un)- 1 H-

oenszo[d]umuoazon-6-un)nunepazun-1-xapboxcuram

/N
H, QNJBOC
S H 0

4-srokcutnoden-3-kapoonutpuna (64 wmr, 0,52 wmmomb), Tper-OyTmin-4-(2-(2-3TOKCH-2-

Cornacuo o0memy croco0y A, UCTIONB30BAIM PACTBOPHI 2-aMHUHO-

okcoatun)- 1 H-6en3o[ d Jumunazon-6-un)nunepasus-1-kapbokcunara (200 wmr, 0,52 mMMoOIb),
LIHMDS (1 M B TI'®, 2,0 M, 2,06 MMOJb) ISl TOJyYEHHS YKa3aHHOTO B 3arojiOBKe
COENIMHEHMS B BHIE CBETIO-KOPUYHEBOrO TBEPAOro BemecTsa (88 mr, 35%). 'H SAMP (500 MI 1,
JIMCO-ds) 6 12,72 - 12,61 (m, 1 H), 12,13 - 12,02 (m, 1 H), 10,72 - 10,55 (m, 1 H), 8,01 — 7,93
(m, 1 H), 7,57 (d, J=5,62 T'u, 1 H), 7,52 - 7,43 (m, 1 H), 7,24 - 7,10 (m, 2 H), 6,93 - 6,87 (m, 1
H), 3,52 - 3,44 (m, 4 H), 3,07 - 3,00 (m, 4 H), 1,45 - 1,40 (m, 9 H); MC ESI [M+H]" 4672,
paccu. aust [C23HasNeO3S+H]™ 467,2.

4-amuno-5-(6-(nunepasun-1-un)-1H-6enso[d]umuoason-2-un)muenof2,3-b [nupuoun-6(7H)-on
Cwmech Tper-0yTni-4-(2-(4-aMuHO-6-0KCO-0, 7-TUTHIPOTHEHO[ 2,3 -
H, @NQH b]mupunun-5-un)- 1 H-6en3o[ d Jumunazon-6-un)nunepazus-1-
(/ﬁ(’l N kap6okcunara (83 mr, 0,178 mmons) B TFA (1 mn) nepememusanu
TN IPU KOMH. TEMIL. B T€YEHHUE 2 U, ¥ 3aTe€M KOHLEHTpupoBaiu. OCTaTok
pacteopsuiu B MeOH (20 mu1) 1 mpomnyckanu yepe3 PoraPak, 3aTeM KOHIIEHTPUpPOBAIH €

MOJTYYCHUEM YKA3aHHOTO B 3aroJIOBKEC COSAUHEHUA B BUC XKEJITOI0 TBEPAOTrO BEIIECCTBA (45 M,
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69%). 'H AMP (400 MI'ry, IMCO-ds) § 12,65 - 12,58 (m, 1 H), 10,77 - 10,61 (m, 1 H), 8,03 —
7,94 (m, 1 H), 7,59 (d, J=5,77Tu, 1 H), 7,54 - 7,42 (m, 1 H), 7,19 - 7,10 (m, 2 H), 6,92 - 6,86
(m, 1 H), 3,09 - 3,01 (m, 4 H), 2,94 - 2,88 (m, 4 H), curnan NH; He MOT OBITh SICHO YCTAaHOBJIEH.
MC ESI [M+H]" 367,2, paccu. nust [C1sHisN6OS+H]™ 367, 1.

A65: 4-amuHO-5-(6-(4-(okceran-3-wn)nunepasun- 1 -un)- 1 H-6en3o[ d jumunaszon-2-mn)rueno| 2,3-
b]mupunun-6(7H)-0oH
/\ Cmech 4-amuHO-5-(6-(nunepasun-1-un)-1H-
& I\FQi\—/N@O 6en3o[d Jumunazon-2-umyruenol 2,3-b Jnupuann-6(7H)-ona
({Sﬁ:m (45 wmr, 0,123 mmonb), okceran-3-oHa (8,8 mr, 0,123 Mmob)
u NaBH(OAc); (120 wmr, 0,552 mmons) B DCE (2 wmn)
nepeMeInuBaid MpU KOMH. TEMI. B TeueHHe HOYM, U 3areM ¢uibrpoBamu. Puibrpar
KOHLEHTPUPOBAJIN U ouniianu npenaparusHoii BOXKX ¢ nmonydyeHuneM yka3aHHOTO B 3arojIOBKE
coenuHeHus B kauectse coiu ¢ TFA B Bujie skennToro Teepnoro semectsa (50 mr, 76%). 'H AMP
(400 MI'u, CDs0OD) 6 7,66 (d, J=9,03 I'y, 1 H), 7,51 (d, J=5,77 T'y, 1 H), 7,29 (t, /=891 I'yy, 2
H), 7,18 (d, J=6,02 'y, 1 H), 4,98 - 4,87 (m, 4H), 4,54 - 4,45 (m, 1 H), 3,63 - 3,40 (m, 8 H); MC
ESI [M+H]" 423,2, paccu. mist [C21H22NsO2S+H]™ 423,2.

I[pumep/na3Banue Crpykrypa Bbixoa; onucanue;
cornacuo HIOTMTAK €OJIb

A66: 4-(((1S,25)-2- £OH 35 mr (23%);
TUAPOKCULIKIIOTIEHTHI )aMU O\NH \ N \— KOPUYHEBOE
HO)-5-(6-(4- l e TBEPJI0€ BEIIECTBO;
MeTuianunepasus-1-mm)-1H- (/ﬁL N 2 HCI
6enso[d]umunazon-2- STNTo

wi)TreHo|[ 2,3-b jnupunnn-

6(7H)-on

Cramust 1. Pearenter (oOmmit cmocod C): cmecy 7-(4-metokcubensmn)-5-(5 u 6-(4-
MeTrinunepasus- 1 -ni)-1-((tpudpropmernn)cynsdonnn)- 1 H-6enzo[ d Jumunazon-2-mn)-6-
0kc0-0,7-nurunporueno|2,3-b lnupuaun-4-un - tpudropmerancynsponara (0,22 1, 0,29
mmodb), (1S,2S)-2-amunonmknonentan-1-omna (0,12 r, 1,2 mmons), IM®PA (5 mu). MC ESI
[N[-CF3028+2H]+ 585,4, paccu. nnus [C32H36N603S+H]+ 585,3.

Cranus 2: Pearentst (oOmmmii crocob D): CMeCh 2-(4-(((18,25)-2-
THIPOKCUIIMKJIONIEHTH ) AMHHO )-7-(4-MeTOKCUOEH3 T )-6-0KCO-06, 7-TUruApOTHEHO[ 2,3 -
b]mupunun-5-nm)-5- u 6-(4-merunnunepasus- 1-mn)-1H-6en3o[d Jumunazon-1-mn
Tpudropmerancynpponata (HeounmeHssii, 0,28 mmons), TFA (5 min) u konn. HCI (1 mn). 1H
AMP (400MI', CD3s0D) 6 =7,75 - 7,60 (m, 2 H), 7,41 (br. s, 1 H), 7,30 (s, 1 H), 7,19 (d, J =
5,0I'g, 1 H), 4,15 - 4,04 (m, 1 H), 4,02 - 3,89 (m, 2 H), 3,73 - 3,61 (m, 2 H), 3,28 - 3,14 (m, 5
H), 3,00 (br. s., 3 H), 1,99 - 1,84 (m, 2 H), 1,76 - 1,46 (m, 3 H), 1,43 - 1,31 (m, 1 H); MC ESI
[NH‘H]+ 465,3, paccu. nns [(:24H2§;I\1602S‘1‘H]+ 465,2.
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A67: 4-(((IR,2R)-2-

45 mr (29%),
TUAPOKCULIKIJIOTIEHTII )aMU O:NH \ N N— KOPUYHEBOE
HO)-5-(6-(4- 7 TBEPIOE BEIIECTBO,
mMetuinunepasus-1-mm)-1H- ane. 2 HCI
oenso[d]umunazon-2- STON o
wi)tueHo|[ 2,3-b jnupunns-
6(7H)-on

Cramust 1. Pearenter (oOmmit cmocod C): cmecy 7-(4-merokcubensmn)-5-(5 u 6-(4-
Metuianunepasus-1-nn)-1-((rpudpropmernn)cynsdponnn)- 1 H-6enzo[d [ umunazon-2-nn)-6-
0kco0-0,7-nurunporueno|2,3-b lnupuann-4-un - tpudropmerancynsponara (0,22 1, 0,29
mmodb), (1R,2R)-2-amunonmknonenran-1-oma (0,12 r, 1,2 mmons), IM®PA (5 mim). MC ESI
[N[-CF3028+2H]+ 585,4, paccu. nist [C32H36N603S+H]+ 585,3.

Cragus 2: Pearentsl (oOmmmit crocob D): CMeECh 2-(4-(((1R,2R)-2-
THIPOKCULMKJIONEHTHI ) AMHIHO )-7-(4-MeTOKCUOEH3 1T )-6-0KCO-6, 7-TUruApOTHEHO[ 2,3 -
b]mupunun-5-nm)-5- u 6-(4-metunnunepasus-1-mn)-1H-6en3o[d Jumunazon-1-un
Tpudropmerancynpdponata (HeounmeHHsi, 0,28 mmons), TFA (5 mn) u konn. HCI (1 mn). 1H
SAMP (400MI'u, CD30D) 6 = 17,76 - 7,62 (m, 2 H), 7,45 - 7,36 (m, 1 H), 7,35 - 7,26 (m, 1 H),
7,22 - 7,15 (m, 1 H), 4,14 - 4,05 (m, 1 H), 4,02 - 3,89 (m, 2 H), 3,74 - 3,62 (m, 2 H), 3,27 -
3,17 (m, 5 H), 3,00 (br. s., 3 H), 2,00 - 1,83 (m, 2 H), 1,74 - 1,47 (m, 3 H), 1,45 - 1,32 (m, 1
H); MC ESI [M+H]" 465,3, paccu. auist [C24HysN6O2S+H]™ 465,2.

A68: 7-amuHO-6-(5-(pTOp-6- F — 91 mr (32%);
(4-merunnunepasus-1-mn)- NH, NON\_/N— KOPUYHEBOE
1H-6en30[d]uMunaszon-2- CIIMH TBEPJI0€ BELIECTBO;
ui1)THeHo[3,2-b Jnupuus- NN 2 HCI

5(4H)-oH "

Pearents (06wmuii ciocod Al): 3-amunHo-2-unanoruodes (75 mr, 0.6 Mmonb), >THI-2-(6-(4-
metununepasus-1-mi)-1H-6ens3o[dJumunaszon-2-un)anerat (193 mr, 0,6 mmoinn), LDA (3 m,
3 mmons), TT® (8 mn). 'H SIMP (400 MI'u, CD30D) § 8,01 (d, J=5,5 ', 1H), 7,59 (d, J=11,0
I'u, 1H), 7,49 (d, /= 17,3 T'u, 1H), 7,11 (d, /=5,3 'y, 1H), 3,71-3,68 (m, 4H), 3,46-3,41 (m,
2H), 3,23-3,31 (m, 2H), 3,03 (s, 3H); MC ESI [M+H]" 399,2, paccu. anst [C19H19FNsOS +H]*
399,4.

A69: 4-amuH0-5-(7-pTOp-6- N \— 49 mr (13%);
NH, N

(4-meTunnunepasun-1-wm)- A 7 KOPUYHEBOE

1H-6en30[d]Jumunazon-2- 71 nooF TBEPAOE BEIIECTBO;

wn)rueHo| 2,3-bmupuans- STNTTo 2 HCI

6(7H)-on

Pearentsr (00muii ciocod Al): 2-amuno-3-unanoruoden (100 mr, 0,8 mmonb), sTun-2-(6-(4-
MeTununepasus- 1-mn)-1H-6en3o[d Jumunazon-2-un)auerar (258 mr, 0,8 mmoss), LDA (4 mu,
4 mmonp), TT® (10 mn). 'H SIMP (400 MI'u, CD30D) § 7,57-7,51 (m, 2H), 7,39-7,35 (m, 1H),
7,20 (d, J=5,8 T, 1H), 3,69-3,36 (m, 4H), 3,47 - 3,37 (m, 4H), 3,35 (s, 2H), 3,03 (s, 3H);
MC ESI [M+H]" 399,2, paccu. nust [C1oH19FNOS +H]™ 399, 4.

A70: 4-(((1S,2R)-2- OH 40 mr (22%),
THIPOKCUIIMKJIOT€KCIIT)aMHu CCNH \ /QN/_\N_ JKENITOE TBEPIOE
HO)-3-(6-(4- CKIQN el BEILECTBO;
MeTnianunepasus-1-mm)-1H- S\ H 2 HCI
6enszo[d]umunazon-2- ©
win)tueHo| 3,4-b jnupunns-
2(1H)-on

Iz

Cramust 1: Pearentnl (oOmmuii crmocod C): cmech 7-(4-merokcubenszmn)-5-(5 w/mmu 6-(4-
MeTrianunepasus- 1 -nin)-1-((rpudpropmernn)cynsdonnn)- 1 H-6enzo[ d [ umunazon-2-min)-6-

0Kc0-0,7-nurunporuenol2,3-b lnupuann-4-un  tpudropmerancynnponara (0,26 r, 0,34

2 2
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mmodb), (1R,2S)-2-amunonuknorekcan-1-oma (0,1 r, 0,85 mmons), IMPA (5 mu). MC ESI
[NH‘H]+ 731,3, paccu. gyst [ C34H37F3N6O5S2 +H]+ 731,2.

Cranus 2: Pearents! (06muit criocod D): cmecs 4-(((1S,2R)-2-
TUAPOKCUIMKIIOTEKCHIT)aMHHO)- | -(4-meTokcnbensnn)-3-(5- u (6-(4-meTunnunepasus-1-um)-1-
((rpudropmernn)cynbpornn)-1H-6en3o[ d Jummunazon-2-un)rueno| 3,4-b [nupunus-2(1H)-ona
(220 mr, Heountnennbiit), TFA (5 mn) u xonn. HCI (2 mn). 'H SIMP (400 MI', CDs0D) &
8,43 (d, /=3,3 I'u, 1H), 7,73 (d, J/=9,0 I'y, 1H), 7,44 (dd, J=9,0, 2,2 ', 1H), 7,34 (d, J/=2,3 I'Ly,
1H), 7,01 (d, J=3,0 I'u, 1H), 4,03-3,94 (m, 3H), 3,74-3,65 (m, 2H), 3,42-3,35 (m, 3H), 3,31-
3,19 (m, 3H), 3,03 (s, 3H), 1,87-57 (m, 5H), 1,35-1,17 (m, 2H); MC ESI [M+H]" 479,4, paccu.
st [CasH30N6O2S+H] ™ 479,2.

oenso[d]umunazon-2-mmn)-4- BEIIECTBO,
((rerparuppodypan-3- 2 HCI

WJT)aMUHO)THEHO[ 3,4~
b]mupunun-2(1H)-on

A71: (R)-3-(6-(4- o 6 mr (3%);
S
=X
S —

mMeTuianunepasus-1-mm)-1H- [\}/@*N N— JKEJITOE TBEPLOE
N
O
o

N
H

Cramgusa 1: Pearentsl (oOmmii cnocobd C): cmech 7-(4-metoxkcubensun)-5-(5 w/unu 6-(4-
MeTuinunepasus- 1-un)-1-((rpudropmermn)cynsdonnn)- 1 H-6enzol d jumunazon-2-wui)-6-
OKC0-6,7-nuruaporueHo|2,3-bnupuann-4-un  tpudropmerancyiasponara (0,19 1, 0,26
mmoub), (R)-3-ammHorerparunpodypana (0,06 r, 0,64 mmons), IM®PA (5 min). MC ESI
[M+H]" 703,3, paccu. ms [C32H33F3N6OsS»+H]™ 703,2.

Cranus 2: Pearentsi (00umit criocod D): cmech (R)-3-(5- u (6-(4-merunnunepa3us-1-mn)-1-
((rpudropmerun)cynbponnn)-1H-6en3o[dumunazon-2-mn)-4-((terparuapodypan-3-
win)amuHO )TueHO[ 3,4-b Jmupuaun-2(1H)-oHa (Heounmenssiit, 165 mr), TFA (4 mi1) 1 KoHLL
HCI (1.5 ma). 'H SIMP (400 MI', CDsOD) & 8,54 (d, J=3,3 ', 1H), 7,74 (d, J=9,5 ', 1H),
7,45 (dd, J=9,0, 2,3 I'u, 1H), 7,34 (d, /=2,01 I'u, 1H), 7,00 (d, J=3,3 T'u, 1H), 4,02-3,91 (m,
3H), 3,85 (dd, J=9,5, 3,3 T, 1H), 3,78-3,54 (m, SH), 3,43-3,35 (m, 2H), 3,28-3,19 (m, 2H),
3,03 (s, 3H), 2,11-1,94 (m, 2H); MC ESI [M+H]" 451,3, paccu. ans [CasHasNeO,S+H]™ 451,2.

A72: 4-(((1S,2R)-2- OH 19 mr (7%);
TUAPOKCULIKIIOTEKCHIT)aMH O:NH N o KOPUYHEBOE
HO)-5-(6-mopdonuno-1H- Q i ~ TBEPAOE BELIECTBO;
6enso[dJumunaszon-2- 7 7 N 2 HCI
wi)treHo|[ 2,3-b jnupunus- SN

6(7H)-ou

Cramust 1. Pearentsl (oOmmit cnocod C): 4-(4-metokcubensmn)-6-(5- u 6-mopdoauHo-1-
((rpudropmermn)cynbponrnn)-1H-6en3o[ d Jumunazon-2-mn)-5-okco-4,5-quruaporueHo| 3,2-
b]lmupunun-7-un  Tpudropmerancynbponar (HeoummeHHbii, 0,51 wmmoms), (1R,2S)-2-
amunoumkaorexcanon (0,23 r, 2,1 mmons), IM®A (6 mn). MC ESI [M-CF;0,S+2H]" 586,35,
paccu. aust [C3H3sNsO4S+H]™ 586,2.

Cranus 2: Pearents! (oOmmit cnocod D): CMECh 2-(4-(((1S,2R)-2-
THIPOKCUIIMKJIOT€KCIIT)aMUHO )-7-(4-MeTOKCHOEH3 1T )-6-0KCO-0, 7-TuruapotueHo| 2, 3-
b]mupunun-5-un)-5- u 6-mopdonuno-1H-6en30[d]umunazon-1-un Tpudropmerancynbponara
(0,38, 0,51 mmons), TFA (5 mi) u xoru. HCI (1 mn). 1H AMP (400MI'y, CD;OD) 6 = 7,77 -
7,69 (m, 1 H), 7,64 - 7,57 (m, 1 H), 7,54 - 7,45 (m, 2 H), 7,24 - 7,15 (m, 1 H), 4,09 - 3,96 (m,
5 H), 3,60 - 3,44 (m, 5 H), 1,98 - 1,52 (m, 6 H), 1,48 - 1,22 (m, 2 H); MC ESI [M+H]" 4664,
paccu. st [CosHa7NsO3S+H]™ 4662,

A73: 5-(6-((2S,6R)-2,6- OH i 8 mr (6%);
numetuimMoponuHo)-1H- O:NH \ ON o KOPUYHEBOE
oenzo[d]umunazon-2-mmn)-4- Q I \—( TBEPAOE BEIIECTRBO;
((18,2R)-2- 77 N TFA
TUIPOKCUITMKIIOTEKCHIT)aMH 57N




HO)THEHO| 2,3-b J[nnpuans-
6(7H)-oH

Cragust 1: Pearentst (o0mmit criocod C): 5-(5 u (6-((2S,6R)-2,6-numerunmopdonuHo)-1-
(((rpudTopmermn)cyabdonnn)okcn)- 1 H-0en3o[d [umunazon-2-numn)-7-(4-meToxkcnOe H3mI )-6-
0Kc0-0,7-nurunporueno| 2,3-b jnupuann-4-un tpupropmerancynbdoHar (HeounmeHHbIH, 0,23
mmodb), (1R,2S5)-2-amunouuknorekcanon (0,26 r, 0,23 mmons), JIM®PA (1 mm). MC ESI
[NH‘H]+ 746,5, paccu. ns [C35H38F3N50682+H]+ 746,2.

Cragus 2: Pearentsl (00muii ciocod D): ecmech 5-(6-((2S,6R)-2,6-qumetnnmopdonuno)-1-
((rpudropmernn)cynbponnn)-1H-6en3o[ d Jumunazon-2-um)-4-(((1S,2R)-2-
TUAPOKCUIMKIIOTEKCHIT)aMHIHO)-7-(4-MeTokcubensunm)rueno| 2,3-b lnupuann-6(7H)-oHa u 5-
((2S,6R)-2,6-mumernnmopdonnno)-2-(4-(((1S,2R)-2-ruapoKCHIMKIOTeKCHIT ) aMHUHO ) - 7-(4-
MeTOKCHUOEH3 M )-6-0KkCc0-0,7-nurunporuenol 2,3 -b Jnupuann-5-mn)-1H-6en3o[ d|lummugazon-1-
w1 TpudpTopmerancyinbdonara (0,094 r, 0,13 mmons), TFA (3 mi) u xoru. HCI (1 mi). 1H
SAMP (400MI'u, CD30D) 6 7,69 (d,J=9,0I'w, 1 H), 7,56 - 7,48 (m, 2 H), 7,40 (d, J = 10,0 I'y,
1 H),7,20(d,J=6,0T1, 1 H), 4,10 - 4,04 (m, 1 H), 4,04 - 3,89 (m, 3 H), 3,67 (d,J=11,3Tw,
2 H), 2,98 - 2,86 (m, 2 H), 2,02 - 1,89 (m, 2 H), 1,86 - 1,68 (m, 3 H), 1,68 - 1,58 (m, 1 H), 1,52
- 1,40 (m, 1 H), 1,39 - 1,33 (m,1 H), 1,31 (d, ] = 6,3 T'y, 6 H); MC ESI [M+H]" 494,5, paccu.
mist [CasH31NsO3S+H]™ 4942

A74: 4-((2- MeO_~ N e 55 mr (33%);
METOKCH3THIT)aMHHO)-5-(6- i — TEMHO-KENTOE
(4-merunnunepasus-1-mn)- (/ﬁL N TBEPAOE BELIECTBO;
1H-6en30[dlumMunazon-2- STNTo TFA
wi)tueHo| 2,3-b mupuans-

6(7H)-on

Cragusa 1. Pearentor (oOwuii cmocod C): cmech 7-(4-metokcubensun)-5-(5 u  6-(4-
mMetuinunepasus-1-mi)-1-((tpudpropmernn)cynbdonnn)- 1 H-6enzo[d Jumunazon-2-mi)-6-
OKC0-0,7-nurunporueno|2,3-b j[nupunun-4-un  tpudropmerancynbponata (HEOYHIIEHHBIH,
0,30 mMmob), 2-meTokcusTanamuna (0,10 mun, 1,2 mmons), JIM®A (4 mn). MC ESI [M+H]"
691,4, paccu. mst [C31H33F3N60s5S,+H]™ 691,2.

Cranus 2: PearenTs (00wmmii criocod D): cmech 2-(7-(4-merokcubensmi)-4-((2-
METOKCHUITUJI)aMHUHO)-6-0KC0-6,7-muruaporueHo| 2,3-b [nupuaun-S-nin)-5- u 6-(4-
MeTununepasus-1-un)-1H-6en3o[d Jumunazon- 1 -un tpudropmeTancyibpoHaTa
(reounnennsii, 0,30 mmone), TFA (5 mun) u kon. HCI (0.5 mn). 1H AMP (400MI'u, CD30D)
57,68(d,J=88Tu,1H),7,62-7,56(m,1H),734(d,J=9,0Ty, 1 H),7,29(d,J=1,8TT, 1
H), 7,20 (d,J=6,0 I'u, 1 H), 3,99 - 3,86 (m, 2 H), 3,76 - 3,64 (m, 2 H), 3,58 (d, J =5,3 Ty, 2
H), 3,42 - 3,34 (m, 7 H), 3,25 - 3,12 (m, 2 H), 3,02 (s, 3 H); MC ESI [M+H]" 439,5, paccu.
nist [C2oHasN6O2S+H]™ 4392

TUPOKCULIUKIONIEHTU )aMHU N/Q,N’ \N— JKEJITOE TBEPAOE
HO)-3-(6-(4- L — BEILECTEBO;
S H
o

A75: 4-(((1R,2R)-2- O/OH 22 mr (16%);
"NH
=

MeTrianunepasus-1-mn)-1H- 2 HCI
6enszo[d]umunazon-2-
win)treHo| 3,4-b jnupunns-

2(1H)-on

—

Iz

Cramust 1: Pearentnl (oOmmuii crmocod C): cmech 7-(4-metokcubensmn)-5-(5 w/mmu 6-(4-
MeTrinunepasus- 1 -nin)-1-((tpudpropmernn)cynsdonnn)- 1 H-6enso[d [ umunazon-2-mn)-6-
0kco-0,7-nurunporueno|2,3-b lnupuann-4-un - tpudropmerancynsponara (0,19 1, 0,26
mmodb), (1R,2R)-2-amunonmknonentanona (0,06 r, 0,64 mmons), JIMPA (5 mu). MC ESI
[NH‘H]+ 717,2, paccu. nus [C33H35F3N60582+H]+ 717,2.
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Cranus 2: PearenTsl (06mmii criocod D): cmecs 4-(((1R,2R)-2-
TUAPOKCUIMKJIONIEHTII ) aMHUHO)- 1 -(4-MeTokcnben3nn)-3-(5- u (6-(4-mernnmnunepasus- 1 -ui)-
1-((rpudropmermn)cynbdonmn)-1 H-6en3o[ d |lumunazon-2-mn)rueno| 3,4-b jrupunun-2( 1 H)-
oHa (Heouuinennslii, 165 mr), TFA (4 mn) u xouu. HCI (1 mn). 'H IMP (400 MI'u, CDs0D) &
8,59(d, /=3,3I'y, 1H), 7,72 (d, J/=9,0 I'y, 1H), 7,44 (dd, J=9,0, 2,3T'u, 1H), 7,33 (d, /=2,0
I'u, 1H), 7,00 (d, /=3,3 I'y, 1H), 4,19-4,12 (m, 1H), 4,00-3,97 (m, 2H), 3,74-3,65 (m, 2H),
3,43-3,35 (m, 2H), 3,30-3,21 (m, 2H), 3,19-3,10 (m, 1H), 3,03 (s, 3H), 1,99-1,87 (m, 2H),
1,76-1,65 (m, 2H), 1,57-1,44 (m, 1H), 1,44-1,28 (m, 1H); MC ESI [M+H]" 465,4, paccu. ns
[C24H23N6O2S+H]™ 465,2.

A76: 4-amun0-5-(6- /_( 49 mr (31%);
((2S,6R)-2,6- NH, r\,/@*N o 3€JIEHOBATO-KENTOE
numetriMopdoanao)-1H- (/I%\(LH \_Q TBEPJOE BELIECTBO,
oenszo[d]umunazon-2- s | ° TFA
win)TieHo|[ 2,3-b lnupunnn- N
6(7H)-on

Pearenter  (0Owmuit  cmocod  A2):  aTmi-2-(6-((2S,6R)-2,6-numernnmopdonnno)- 1 H-
6enzo[d]umunazon-2-mn)auerat (0,10 r, 0,32 mmoib), 2-amuHOoTHODEH-3-KapOoHuTpuI (0,32
r, 0,32 mmonb), LDA (1,0 M B TT' ®/rekcane, 1,1 mu, 1,1 mmons), TT'® (1 mn), 45 °C, 1,5 u.
bruto nmonyyeHo 50 Mr cMecu HELMKJIM30BAHHOTO U IIUKIMW30BAHHOTO MPOAYKTA, KOTOPYIO
MOBTOPHO 1MKIM30Baau ¢ nomombo KOBu' (1,0 M B TI'®, 1,3 mu, 1,3 mmons) B TI'® (10
M), 45 °C, 2 u; 'H SIMP (400 MTI'u, CD30D) § 7,69 (d, J =9,5Tu, 1 H), 7,52 (d, ] =6,0 T'1y, 1
H), 7,49 - 7,45 (m, 1 H), 7,37 (d,J=9,0T'y, 1 H), 7,19 (d, J =5,8 'y, 1 H), 4,03 - 3,92 (m, 2
H), 3,71 - 3,61 (m, 2 H), 2,92 - 2,77 (m, 2 H), 1,31 (d, J = 6,3 T'u, 6 H); MC ESI [M+H]"
396,3, paccu. s [CaoH21Ns0,S+H]™ 396, 1.

A77: (R)-5-(6-(4- Q 66 mr (38%);
MeTuianunepasus-1-mm)-1H- © NH N NCN— JKEJTOE TBEPAOE
Oenzo[d]umunazon-2-mn)-4- (/ﬁlu BEIIECTBO,
((rerparunpo-2H-nupan-3- s | o TFA
WJT)aMHHO ))THEHO[2,3 - N
b]mupunun-6(7H)-on
Cramust 1. Pearenter (oOmmit cmocod C): cmech 7-(4-metokcubensmn)-5-(5 u 6-(4-
Metuinunepasus-1-mi)-1-((tpudpropmerni)cynsdonnn)- 1 H-6enzo[d [ umunazon-2-mn)-6-
0Kc0-0,7-nurunpoTtueno|2,3-b jnupunun-4-un - tpudropmerancynbponata (HEOUHIIEHHBIH,
0,30 mmomb), (R)-terparunpo-2H-nupan-3-amunaa (Heoummenabii B JAXM, 1,5 mmonb),
JIM®DA (5 m). MC ESI [NH‘H]+ 7174, paccu. aust [Cz.z.Hz.ngNaOsSz‘f‘H]Jr 717,2.

Cramus 2: Pearentsl (00muii ciocod D): cmech (R)-2-(7-(4-meTokcubOeH3 i )-6-0kco-4-
((rerparunpo-2H-nupan-3-mn)amMuno)-06,7-aguruaporueso| 2,3-b |nupuann-5-mn)-5- u 6-(4-
MeTununepasus-1-mn)-1H-6en3o[d Jumunazon- 1 -un TpudropmeTancyibpoHaTa
(reountennsii, 0,30 mmone), TFA u xoru. HCL. 1H AAMP (400MI'u, CD30D) 6 7,67 (d,J =
8,8Ty, 1 H), 7,56 (d, ] =5,8Tu, 1 H), 7,37-7,26 (m, 2 H), 7,21 (d, ] =6,0 ', 1 H), 4,00 -
3,80 (m, 3 H), 3,75 - 3,59 (m, 3 H), 3,53 - 3,41 (m, 2 H), 3,40 - 3,34 (m, 2 H), 3,29 - 3,11 (m,

3 H), 3,01 (s, 3 H), 2,14 - 1,96 (m, 1 H), 1,83 - 1,66 (m, 2 H), 1,42 - 1,25 (m, 1 H); MC ESI
[NH‘H]+ 465,3, paccy, nis [(:24H2§;I\1602S‘1‘H]+ 465,2.

IIpumep B: Onenka nurudouposanus HPK1

AxtuBHas HPK1 (MAP4K1) 6puta mpuobperena B Bune uenoseueckoir HPK1 (ak 1-
346), cnuroii ¢ N-koH1eBO# riyTaTHoH-S-Tpancdepas3oit (GST), ot kommanuu Invitrogen (Ne mmo

katanory PV6355). AxrtuHocte HPK1 m3Mmepsinm ¢ mOMOIIBIO CHCTEMBI AETEKTUPOBAHHS Ha
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ocHoBe Hemnpsimoro ELISA (ummyHodepmentHoro anammsza). GST-HPK1 (0,6 =#M)
uHKyOuposanu B npucyrcteun 12 MmkM AT® (apenosuntpudocdara) (Sigma, Ne mo karajory
A7699), 5 MM MOPS (3-[N-mopdonuno]|nponancynsponosoii kucnorsl) (pH 7,2), 2,5 MM
B—rmunepondocdara, S MM MgCl,, 0,4 MM D/ITA (3TUICHIMAMUHTETPAYKCYCHOM KUCIIOTHI), 1
MM  OI'TK (stunenrmukonb-6uc-(Oera-amuHosTHioBOro  3¢gupa)-N,N,N',N'-TrerpayKkcyCHO
kucnotsl), 0,05 MM DTT (auruorpenrtona), B 96-1yHOYHOM MHKPOTHUTPALIMOHHOM IUIAHIIETE,
NpEeABAPUTENBHO TOKPBITOM OBIMBHUM OCHOBHBIM Oenkom muenuHa (MBP) (Millipore, Ne mo
katanory 13-110) B xonuuectse 0,5 Mkr/nyHky. Peakiuro npoBoguiu B Teuerue 30 MHH, 3aTeM
5 pa3 mnpombIBaNM IJIAHLIET IPOMBIBOYHBIM Oydepom (HaTpuii-pocdarHeiii Oydep c
nobasnennem 0,2% Tsun 20) u uakyOupoBanu B TeueHue 30 MHUH ¢ pa30aBIeHHEM KPOJIUYbHM
NOJIMKJIOHAJIbHBIM aHTUTENOM K (ocdoTrpeornny B cootHommenuu 1:3000 (Cell Signaling, Ne mo
karajgory 9381). Ilnmanmer 5 pa3 mpoMbIBaJM MPOMBIBOYHBIM Oydepom, HHKyOUpOBaiu B
TeyeHue 30 MHH B NPUCYTCTBUU KO3JIMHBIX AHTHUKPOJIWYBHX AHTHUTEJ, KOHBIOTHPOBAHHBIX C
nepokcunasoit xpena (BioRad, Ne mo karanory 1721019, xonuentparus 1:3000), mpombiBaiu
ete 5 pa3 mpoMbIBOYHBIM OydepoM u nHKyOupoBanu B npucytcreuu cyocrpata TMB (3,3',5,5'-
teTpamerunOensuauna) (Sigma, Ne mo karamory T0440). IIpoBoaMIN KOJOPUMETPHUECKYIO
peakiuio B TedeHue 5 MuH, 3areM nobasisum crom-pactop (0,5 H H2SO4) m mposommm
KOJINYECTBEHHYIO OLIEHKY JeTeKTUpOBaHHEM Ipu 450 HM C MOMOIIBIO MOHOXPOMAaTUYECKOIO

punepa nis maHmeros (Molecular Devices MS).

HUurubupoBanue COeqUHEHHs ONMpenessuld Wid B (UKCUpPOBAHHOW KoHUeHTpauuu (10
MKM), WK B BUJI€ IEPEMEHHOI KOHIeHTpauuu HHruoutopa (00braHO ot 50 MkM 10 0,1 MkM Ha
KPUBOH TUTPOBAHHS «103a-0TBETY, conepkamei 10 Touek) CoenuHEeHUs NpenBapUTEIBHO
UHKYOUpOBaJM B NMPUCYTCTBUU (hepMmeHTa B TeueHue 15 mmH mnepen nobasnennem AT®, u
AKTUBHOCTH TO-TIPEKHEMY KOJIMYECTBEHHO OIICHHWBAIHM C MOMOIIBIO BBIMIEONMUCAHHON OLIEHKH
aKTUBHOCTH. % WHTHOMPOBAHMS COENWHEHHs OMNpenessuld Mo cleayioomed ¢opmyne; %
uaruouposanus = 100 x (1 — (3xcepuMeHTaNbHOE 3HaYeHHE — (POHOBOE 3HaUEHHE)/(KOHTPOJIb C
BBICOKOH aKTHUBHCTBIO — (oHOBOe 3HaueHwue)). 3HaueHue ICso ompenensyii ¢ TOMOIIBO
HEJIMHEHHOU 4-TOo4YeuHO! anmpokcumarun oructudeckoi kpusoii (XLfit4, IDBS) no ¢popmye;
(A+(B/(1+((x/C)"D)))), rne A = ¢oHoBoe 3HaueHHe, B = nuanason, C = touka neperuda, D =

rapaMeTp annpoKCUMalui KpUBOIL.

IIpumep C: Ouenka uaruduposanus FLT3
HNurubuposanne coenmHennem FLT3 u LCK ompenensuin ¢ momompbio Habopa st
oueHkn kuHazHoW aktmBHOCTH Z'-LYTE Ha ocHoBe meromuku FRET (¢nyopecueHTHOrO

PE30HAHCHOTO TEpPEeHOoCa JHEPruH), HCIONB3ys B KadecTBe CyOcTpara TUPO3WUH 2 TENTH[
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(Invitrogen, Ne mo xaramory PV3191). Ouenky aktuBHOCTH KHHa3bl FLT3 mpoBogwmm B
COOTBETCTBHUM C UHCTPYKLIMEH, peKOMEHIyeMol npou3BoauTenem, npu koHuenrpauun AT® 940
MKM u 1 HM FLT3 (Invitrogen, Ne mo kartamory PV3182) u 180 mxkM AT® u 25 uM LCK
(Invitrogen, Ne mo karanory P3043) nust peakium xuHa3el LCK. 3Hauenust % uHrubuposaHus
OIpefeNsAan COMIACHO YKa3aHWAM npousBopurens, u 3HadeHus ICso moaydanu ¢ MOMOLIBIO

HEJTMHEWHOH 4-TOueuHON annpoKcuManuu Jorucrudeckoit kpusoit (XLAit4, IDBS).

B mpusenennoit Huxe Tabmune 1 manel quana3oHsl 3HaueHud ICso mist coenmuHeHUi
cornacHo npumepam. [uamazonsl ICso ykazanbl kak "A," "B" u "C", ans 3HaueHui, MEHbIINX
win paBHbIX 0,05 MxkM;, Gonbimmx 0,05 MkM u MeHbITUX Wik paBHbIX 0,5 MkM; u Oonbmux 0,5

MKM, COOTBETCTBEHHO.

Taoauna 1: Jannbie no uarnouposanuro HPK1, Lek u Flt3

Huanazon ICso
ITpumep
HPK1 Lck Fit3
Al A B A
A2 A B A
A3 C - -
A4 A B A
AS C C -
A6 B - -
A7 A B A
A8 A B A
A9 A A A
Al0 A B A
All A
Al12 A - -
Al3 A B A
Al4 A A A
AlS A A A
Al6 A - -
Al17 A A A
AlS A B A
Al9 B
A20 C
A21 A C B
A22 A B A
A23 A A A
A24 A A A
A25 A - -
A26 A - -
A27 A A A
A28 A - -

77



A29
A30
A31
A32
A33
A34
A35
A36
A37
A38
A39
A40
A41
A42
A43
A44
A45
A46
A47
A48
A49
AS0
AS1
AS2
AS3
AS54
ASS
AS6
AS7
AS8
AS9
A60
A61
A62
A63
A64
A65
A66
A67
A68
A69
A70
A71
A72
A73
A74
AT7S5
A76
A77
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Hpumep D: Ouenxu dochopunuposanus in vitro

Knerku Jurkat E6.1 Obiu mosyueHbl U3 AMEpHKaHCKOHN Kojutekimu TUNoBbiXx Kyibtyp (ATCC,
Manaccac, Buprunus), 1 ux conepskajid B COOTBETCTBHH C MHCTPYKIHMAMHU MocTaBIiuka. Kierku
TPWXKABI POMBIBAJIN U BbIEpKUBaIU B OeccriBopoTouHoi cpene RPMI 1640 ¢ nobasnennem
0,5% sMOproHanbHON Tensubel chIBOPOTKU B TedeHue 18 4 mpu 37 °C. Knetku, Belaep:kaHHbIE
B OecChIBOPOTOUHOM cpene, NpeaBapuTeNbHO 0OpadaThiBaid YKa3aHHOH KOHIEHTpauuen
UHruOUTOpa B T€UeHHE 4 4acoB mepen cTUMyJisinueii ¢ nmomompro 10 mkr/mn anturtena o-CD3
(BioLegend, Inc., Can-/Iuero, Kanudopnust) B Teuenue 10 mun npu 37 °C. Knerku omHOKpaTHO
npoMbiBanu B Hatpuii-pocharHom Oydepe (pH 7,4), comepxamem 10 MM mnumpodochara
Hatpust, 10 MM ¢ropuna nHatpust, 10 MM 3/ITA u 1 MM opToBaHanata Hatpusi. JIuzarel Oenka
NOJIy4ajIi ¢ MOMOILBIO JIEASHOTO JIM3UpPYIoLIero Oydepa 1 paguouMMyHONPELUITUTALIMOHHOTO
anammza (RIPA). Bcero 100 mkr kieroynoro jnmsarta 3arpyxaimu B renu ouc-Tpuc (Life
Technologies, Kapacban, KamudopHusi) ¢ MapkepoM, HMEIOIIUM TOJHBIA JWANa3oH
MOJIEKYJSIDHOW Macchl, B KaudecTBe CTaHIapTa pa3MepoB, U pasfeNsid C IOMOLIBIO
snektpodopesa  SDS-PAGE.  bBenku  mepenocunu  Ha  memOpany u3  PVDF
(monmuBuHumuaendropuaa) (Millipore, bunnepuka, Maccauycerc), OJI0KMPOBAIM U UCCIETOBAIN
¢ momoinbio antuten K Gpocdo-SLP-76 (Ser376) (kponuube mosukioHambHOe, Ne 13177; Cell
Signaling Technology Inc., auBepc, Maccauycerc), SLP-76 (kponudbe MOJIHKIOHATbHOE, No
4958; Cell Signaling Technology Inc., [lauBepc, Maccauycerc), ¢ocho-ERK (mbiuHOe
MOHOKJIOHaNBHOe sc-7383; Santa Cruz Biotechnology Inc., Canrta-Kpys3, Kamudopuus) u
ERK1/2 (kponuube nosukioHanbHoe 06-182; Millipore, Busnnepuka, Maccauycerc). BropuuHbie
anTHTeNna pasdaBisuiu B cootHomeHnn 1 k 15000 u mHKYyOMpoBaau B Te4eHHE | 4 Mpu KOMH.
temn. Ilomockl OeNKOB BU3YaTU3UPOBAIM U KOJHYECTBEHHO OLEHUBAIM C MOMOIIBIO
¢dopmupoarens curnaios B obnactu OmmxHero MK-cnektpa Odyssey (LI-COR, JIMHKOIBH,

Hebpacka).

B mpuBeneHHol Huxke Tabnuie 2 MepevyrclieHbl AEWCTBUS COCAMHEHUI COTJIACHO MpHMEpaM
HACTOSIIIEr0 U300peTeHus1, HanpasieHHble npoTHB Gochopumuposanus SLP-76 no cepuny 376
u ¢ochopummposanus ERK1/2 mo T202/Y204 B crumynmpoBanHbix o-CD3 kinerkax Jurkat
E6.1.
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Taoauuna 2. Jleficreust unrnouropos HPK 1, nanpasnennsie npotus pocdopunuposarus SLP-

76 o cepuny 376 u ERK1/2 o T202/Y204 B ctumynuposansbix a-CD3 knerkax Jurkat E6.1.

®ocpopunuposanue SLP76 no ®ocpopunuposanue ERK1/2 no
Coeaunenue S376 T202/Y204
CcOracHo Hauano cymecTBeHHOro* Hauano unru6uposanust (MxM)
npumepy
uHrub6uposanusi (MmxM)

Al 0,3-1,0 >3.0

A30 0,3-1,0 >3.0

A43 0,1-0,3 >3.,0

Al8 0,3-1,0 >3.0

A10 1,0-3,0 >3.,0

AS7 0,3-1,0 >3.,0

A23 0,3-1,0 >3.,0

AS8 0,1-0,3 >3.,0

A34 1,0-3,0 3,0

A21 >3,0 >3,0

A37 0,1-0,3 1,0-3,0

*>75 % UHrHOMpPOBaHMS, TIPU OLIEHKE MMMYHOOJIOT-aHATH30M

[pumep E: Moaesb KCEHOTPAHCIJIAHTATA CHHIeHHOM JIMHUH KJjaeTok CT26.

Juaust kierok CT26 WT, mnpencraBisiroiias coOOW JUHHIO KJIETOK HHIYLUPOBAHHOW N-
HUTpo30-N-Metunyperanom (NNMU), mnonydeHHolt w3 Mbimy, HeaupdepeHUnpoBaHHON
KapLHMHOMBI TOJICTOM KHIIKH, ObLIa TOJy4YeHa U3 AMEPUKAHCKOW KOJUIEKIIMH THIIOBBIX KYJIBTYP
(ATCC CRL-2638, Manaccac, Buprunus, Bamumnrron, CIIIA). Knerku BeipamiuBaiy B cpene
MemopuanbHOro HMHCTUTYTa Po3Benm mapk, oOblMHO HasbpiBaemon cpemoii RPMI 1640,
comepxkameit 4,5 r/n rmrokos3bl, 0,11 r/nm mupysara Hatpusi, 1,5 r/n OuxapOonara Hatpusi, L-
rinytamuH U 2,385 r/n HEPES (4-(2-ruppokcusTin)- 1 -numnepasnH3 TaHCYIb(pOHOBON KUCIIOTHI), &
takxke 10% >mOproHanbHOM Obrubeil ceiBopoTkH. Camok Mblueii tuanu BALB/c Bo3pactom ot
miecTd 0 BOChMH  Henmenb mnpuoOperanmu B Jackson Laboratories w  monyuwanm u
aKkJIMMaTu3npoBain B LleHTpe uBOTHBIX pecypcos (Animal Resources Centre) MaRS-TMDT B
TedeHHe | Hemenmum Tmepen HAadajJoM SKCIePUMEHTa. MplaM HEOrPaHWYeHHO JaBajid
CTEPIIM30BAHHYIO B aBTOKJIABE BOAY U KOpM sl JaboparopHbix rpeyHoB (Harlan Teklad LM-
485), cocrosimuii 3 19% HeounmeHHOro Oenka, 5% HEOUYHIEHHOro Kupa U 5% KIIeTYaTKH.
Mpieii gep:kaiii B KJIETKaX-MHUKPOU30JIAITOPAX M MOAAEPKUBAIH B CPEIE CO CBETOBBIM LIHKJIOM,

coctapysBiinM 12 4, mpu 20-22°C u BnaxHoctu 40-60%. B nenp umrutantanun kiaetku CT26
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OTOMpaii W pecyCrneHAnupoBain B OecchiBOpoTouHOU cpene RPMI1640 no koHUEHTpauuu
1x107/ma, ¥ Kaka0il MBIIM MOAKOXKHO BBOAMIM MHBEKIMIO oObemoM 0,1 M, comepiKallyro
1x10° xmerox CT26, B 3anmuii mpasblii Ook. Uepes 6 nHell 0oOpa3soBaNUCh MaTbOUPyEMbIE
OMyXOJH CO CPETHUM 00BeMOM ~65 MM’ (paccuuTaH 1o GopMyie: 00beM ONMyXOIM = MUPUHA® X
mmuHa / 2). B 3TOT MOMEHT XKMBOTHBIX Pasfessuld Ha TSITh TPYII, MO BOCEMb JKUBOTHBIX B
KQXIOHW rpymre, Tak 4yToObl Kaxkaas IpyIma coaeprkajia >KHUBOTHBIEX, MMEIOIIHUX OIYyXOJH CO
CXOXXHUM CPEIHHM pa3MepoM, U HauuHanu jeudeHue. Jlna seenenus llpumep Al pactBopsiiu B
BOJIE 10 KOHLEHTpauuu 7,5 mMr/mu win 15 mr/mi n1st BBeneHus: 103 BermduHou 75 mr/kr u 150
MI/KI, COOTBETCTBEHHO. B KauecTBe MOJOXKUTENBHOITO KOHTPOJS M Uil MCCIENOBAaHUS
coderarenbHON akTuBHOCTU IIpumepa Al, ucronp3oBanu 1036l KpeicuHOro anturena IgG2b k
PD1 (BioXcell (Heto-I'smminp, CIIA)). ITate rpynm obpabareiBanu: 1) 10 Mi/kr Boas! p/cyT B
TeyeHue 21 1HA, BBOAMMOW uepe3 kenyqouHbli 30HA (1/0), U 150 MKr KOHTpPOJBHOTO
KpbICUHOTO aHTHTena u3otuna IgG2b, BBOAMMOro ¢ MOMOIIBIO BHYTPHOPHOIIMHHON (B/Op)
uabekuy Ha 0, 3, 6 u 10 neHs (koHTposbHAsA rpymnma); ii) 150 Mxr anTuTena k PD-1, BBogumoro
C TIOMOLIBIO BHYTpHOpromnHHON (B/Op) mabekimu Ha 0, 3, 6 u 10 nens; iii) 75 mr/kr Ilpumepa
Al p/cyr B Teuenne 21 nus, BBogumoro 1/o; iv) 150 mr/kr IIpumepa Al p/cyt B Teuenue 21
nHel, BBoguMoro 1/o0; v) 150 mr/kr I[Ipumepa Al p/cyT B Teuenue 21 nHel, BBOIUMOro 1/o, u
150 mkr antutena k PD-1, BBOAMMOro ¢ moMOLIb0 BHYTPUOPIOIIMHHON (B/Op) mHBEeKIMH Ha O,
3, 6 u 10 nenb. TOKCMYHOCTH OLIEHUBAJIM C MOMOILBI) U3MEPEHUN MACChl Tea U KJIMHUYECKUX
HaOmoneHuit. Vi3sMepeHus: onyxoJjieil 1 Macchl Teja MPOBOAMIIN TPHU pa3a B Hemenro. IIporeHT
UHTUOMPOBAHUS OIyXOJH (TGI) paccUuThIBAIN o bopmyie:

% TGI = 1 OO X [1 - (TVKOHC‘{H.,OﬁpﬁﬁOTﬁHHBIf{ - TVncx.,Heo6pa60T3muﬁ)/ (TVKOHC‘{H.,KOHTpOI[bHHﬁ - TVucx.,KonTponLHmﬁ)]

WUnrubuposanue pocra onmyxonmu Ha 21 neHp moka3aHo Ha ¢ur. 2. B oTBeT Ha jeueHHe
IMpumepom Al HaOmomanu no3o3aBucuMblii 3ddext, rme 75 mr/kr m 150 mr/kr p/cyr
UHrHOMPOBAIH pocT onyxoiu Ha 44% u 64%, coorBercTBeHHO. Torna kak antuteno k PD-1 mo
otaenpHOCTH TipuBeno k cpeaHemy TGI 34%, B komOunammu ¢ 150 mr/kr p/cyt Ipumepa Al

TGI noswicuiics oo 86%.

CornacHo IIporokonam Berepunapuoro npumepenusi (AUP) University Health Network (UHN),

MBIIIEH, YUACTBYIOLINX B UCCIEAOBAHUIX 3(P(PEeKTHBHOCTH, CIeNyeT YMEPLIBIATh, KOrga o0bemM
3

2

onyxonu npesplmaer 1500 MM’, win ecnu Macca Tena XUBOTHOTO CHWXKAETCs, WU €CIU
JKUBOTHBIE JIEMOHCTPUPYIOT KJIMHUYECKHE CHMIITOMBI, TpeOyroImue yMepIUBIeHHs U3
cooOpakeHHH r'yMaHHOCTH. B TaHHOM HCCIenoBaHNM COEUHEHHE XOPOLIO MEePEeHOCUIIOCH, BCE

JKUBOTHBIC HpI/I6aBI/IJ'II/I B BE€CC B TCUCHHEC HCCICAOBAHHA, MU HU OJHO >XHBOTHOC HEC ObLIO
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YMEpIIBIEHO MO NPUYMHE HAJIUYUs KIMHHMYECKMX CUMITOMOB. Pasmep omyxonu <1500 MM’ Ha
2] peHp HCHONB30OBAIM KaK MOIrPAHUYHOE 3HAYEHHE [UIs1 JAEMOHCTPALUUU BbDKHUBAHUS.
OcCHOBBIBasICH HA 3TOM MOTPAaHUYHOM 3HA4YeHUU, Ha 21 JeHb HU OFHO KMBOTHOE HE BBDKUIIO B
KOHTpOJbHOH rpynme, 1 u3 8 xuBoTHBIX (12,5%) BbDKMIIO B Tpymnne antutena Kk PD-1, 2 u3 8
XKHUBOTHBIX (25%) BeDKMIIO B rpynme 75 mr/kr/cytku IIpumepa Al, 3 u3 8 xuBotHbIX (37,5%)
BpDKIIIO B rpymme 150 mr/kr/cytku Ilpumepa Al, u 7 u3 8 xuBoTHbIX (87,5%) BBDKHIO B
rpynne 150 mr/kr/cytku IIpumepa Al u anturena k PD-1. DT pe3ynpraTtbl AEMOHCTPHPYIOT,
YTO COEIUHEHMs COTJIACHO M300PETEHHIO, KaK MPOWUIIOCTPHPOBAHO HA NPUMEPE COCTUHEHUs
Al, o0namar0T TPOTHBOOMYXOJIEBOM AaKTUBHOCTBEO 77 Vivo U  MOTyT 3(p¢eKTUBHO

KOMOMHHUPOBATHCS C APYTUMH CIIOCOOAMU UMMYHOMOZY JISILIUH.

IIpumep F: moaean nporpeccuposanus 3a6o1esanus EAE

Mpieit tuann CS57/BL6 nonyuanu u3 Jackson Laboratories. MHCTUTYLIMOHANBHBIN KOMUTET 11O
YyXOAy 3a JKMBOTHBIMH M uX wucrnonp3oBanmo University Health Network omoOpun Bce
NpPOAENYypbl, MPOBOAMMbIE HAJA JKUBOTHBIMU. MbImeld MNOAKOXKHO (I/K) HMMYHH3UPOBAJIH
nentuaoM MOG35-55, smynerupoBaHHoM B nonHOM anbioBante @Dpeitnnma (CFA) ¢
nobasnenueMm Mycobacterium tuberculosis. Ha 0 u 2 neHb mocie MMMYHH3ALHHM MbIIIAM
BHYTPHOPIOIIUHHO (B/Op) BBOAWIM KOKJIIOIIHBIN TOKCHH. 3a KIMHUYEeCKUMHU cumnTromamu EAE
(9KCMEePUMEHTAIbHOTO  ayTOMMMYHHOTO  3HIe(daloMueNnnuTa) HaOMogamu €XKeIHEBHO, B
COOTBETCTBUHU CO CleNyHIMMH Kputepusimu: O, orcyTcTBre 3a0oneBanHusi, |, TOHMKEHHBIN
TOHYC XBOCTa; 2, ¢1a00CTh MJIM YaCTUYHBINA Mapaiy 3aJHUX KOHEYHOCTEH, 3, TIOJHBIN mapanuy
3aJHUX KOHEYHOCTeH; 4, mapajud MNepeIHUX M 3aJHUX KOHEYHOCTEW, S5, CMepTh WU
yMEpLIBJIEHHE 10 MPUYUHE MPEACMEPTHOrO COCTOSHUS. J{JIsl JIeYeHus: COeNUHEHHEM BO BPEMsI
unnyuuposanusi EAE wbimam nepopansHo (1/0) BBommim S50 mr/kr A30 (n=4) wiu BOmy
(koHTpOJIL HOCHUTeNeM; n=5) pa3 B cyTku (p/cyT). JlaHHbIe TpeACTaBISIOT COOOH CpenHee

3nauenne + SEM (crannmaptHas ommOka cpeHero). PesynbraTsl TecTa nokasaHsl Ha ¢ur. 3.
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POPMYVYJIA U3OBPETEHUA

1. Coenunenne, npeacrasnenHoe Gopmyioii (I):

@

WK ero (papMaLeBTHUECKU pUEMIIEMast COJIb, TAE:

onuH u3 X1, X2 u X3 mpeAcTaBisieT co0oi S, KaKIbli U3 IBYX OCTAJIbHBIX HE3aBUCHMO
npencrasisier codoit CR, rme R mpencrasnser coboii -H, -F, -Cl, -Br, -CN, -NH,, -OH,
HeoOs3atenbHO 3amemeHHbIH (Ci1-Cs)ankun, HeoOsizaTenbHO 3amerneHHbI (C1-Ce)aakokcw,
HeoOsi3arenbHO 3amerteHHbl  -(CH2)u(C3-Cio)umkinoankus, HeoOsI3aTENIbHO 3aMeIleHHbIH -
(CH2)n-3-7-uneHHbIi MOHOLMKJIMYECKUI TeTepOLUKINI, HeoOs3aTeIbHO 3aMEINeHHbIA -
(CH2)uperun, HeoOszatenbHo  3amerneHHblii  -(CHz)n-5-7-uneHHBI  MOHOLMKIIMYECKUH
retepoapwi, HeoOs3atenbHO  3amemeHHbI  -(CHz)o-mocTukoBbiil  (Ce-C12)UMKIIOATKU,
HeoOsI3aTeNIbHO  3aMEeIEeHHbIN -(CH2)u-6-12-uneHHbIi MOCTHKOBBIH TFeTEPOLIUKIINIL,
HeoOs3arenbHO  3amemieHHbIH  -(CHz)y-7-12-uneHHbli  OWIUKIMYECKHI TeTepoapuyl N
HeoOs13aTenbHO 3amerneHHbIH ~(CH2)n-7-12-4neHHbIH OUIUKINYeCKUN TeTepOapu;

Y npencrassier codoii ¢Bsizb, -CHz-, -C(=0)-;

R npencrasnser coboit —~NRR® umm -OR?!;

R? B kaxx10M ciiy4dae HE3aBUCHUMO TIpencTaBsieT coboii -H, Heobsi3aTeNnbHO 3aMeleHHbIN
(C1-Ce)ankun, HeobszarenbHo 3amemneHHbId -(CH2)n(Cs-Cro)uuknoankun, HeoOs13aTeNbHO
3amerneHHbIid -(CH»)n-3-10-uneHHbIi reTepounkini, HeoOs3areapbHo 3amerneHHbIi -(CH2)n(Ce-
Cio)apun, HeoOs3atenbHO 3amerneHHbIH -(CH2)y-5-10-uneHHbI reTepoapuy, HeoOsi3aTeNbHO
3amerneHHbid -(CHz)a-MocTHKOBBIH (Co-Ci2)UKIOANKIIT U HEOOSI3aTENIbHO 3aMEIIeHHbIN -
(CH2)n-6-12-u€eHHBII MOCTUKOBBIN T€TEPOLMKIIIIL,

R® B ka)x10M Cllydae He3aBHCHMO npescTasnser coooii —H wmu ~(C1-Co)anKkum, uim

R? u R® BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHM IIPHCOEIMHEHBL, OOpPa3yIOT
HeoOs3aTenbHO 3aMeneHHbIH -(C3-Cio)reTep oK,

R B kakmoM cilyyae He3aBUCMMO MpejcTaBiser coboii —H, HeoOs3aTenbHO

3amerneHHbIi (C1-Ce)ankmn, HeoOs3aTenbHO 3amerneHHbIi (C3-Cio)IuKIoaaKui, Heo0s3aTeTbHO
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3aMerneHHbli 3-10-uneHHblid rerepouuki, HeoOsi3atenbHO 3amerneHHbId (Cs-Cio)apun wiam
HeoOs13aTeNbHO 3aMeIeHHbIH 3-10-4IeHHbII reTepoaput, Wil

kaxbiil u3 Ry u R3 Hezasucumo npencrasisier codoit -H wmm -(C1-Ce )amku,

kaxabiil 13 R4 1 Rs He3aBucuMo mpexacrasisieT coboii -H, Heobs3aTelbHO 3aMeIeHHBIH
(C1-Ce)ankmi, HeoOs3aTenpHO 3amerneHHbIH (C3-Cio)IUKIIoamKmiI, He00s3aTeNIbHO 3aMeeHHBIN
3-10-unennspiii rereporukimi, Heobs3aTenbHO 3amernieHHbI (Cs-Cio)apmn, HeoOs13aTenbHO
3aMeIleHHbI S5-10-uJeHHbI rerepoapwil, HeoOs3aTenpHO 3aMelneHHbIH MOCTUKOBBIN (Ce-
C12)IIUKJIOANKUI UM HEOOSI3aTENbHO 3aMeIeHHbIN 6-12-4JIeHHbI MOCTUKOBBIN MeTEPOLIMKIINI,
130051

R4 m Rs Bmecre ¢ aromoM as3ora, K KOTOPOMY OHH TPHUCOEIUHEHBI, O0pa3yroT
HeoOs13aTeNIbHO 3aMeIleHHbIN 4-10-4eHHbIN reTepOLUKIINII, He00s3aTeNIbHO 3aMelleHHbIH 5-10-
YIEHHBI TeTepoapui Wi HeOoOs3aTeNIbHO 3aMeINeHHbIH 6-12-4eHHBII MOCTHKOBBIN
reTepOLIUKIINT,

Rs B xaxkmom ciyuae HesaBucuMo mnpenctasisier codoit -F, -Cl, -Br, -CN, -NH,, -OH, -
(C1-Cs)ankun, -(Ci-Cs)ranorenankun, -(Cz2-Ce)ankenun, -(Cz-Ce)ankunmi, (C3-Ces)HKIOATKIT,
-(C1-Ce)anxokcn, -(C1-Cs)ranorenankokcu, -(C1-Ce)ankuneH-OH wnu -(C1-Ce)ankunen-NHy;

m coctaBysier 0, 1, 2 unu 3; u

n cocrasjset 0, 1 wim 2.

2. Coenunenue 1o 1. 1, roe coequHeHue npeacrasieHo Gopmyioii (I-A):

—

\ \fN( "

(Rg)m Rs

Iz

(I-A).

3. Coenunenue no 1. 1, rae coenuHeHue npencrasieHo popmyoit (I-B):
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. R»] N \ \\N/R4

\ (Re)m Rs
N

— \ H
S
/
N © (I-B).
4. Coenunenue no 1. 1, rae coeauaeHue npencrasieHo popmyoit (I-C):
5
o
W/
N\ N\ T
Rom R
N
H
(I-C).
5. Coenunenue no 1. 1, rae coenuHeHue npeacrasieHo Gopmynoii (II-A):
10
R
— /4
N
Rs
(II-A).
6. Coenunenue no 1. 1, rae coennHeHue npencrasieHo popmynoit (II-B):
15
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— \ H
S
/
N © (II-B).
5
7. Coenunenue no 1. 1, rae coenunenue npencrasieHo ¢opmynoii (II-C):
(I1-C).
10 8. Coenunenue 1o 1. 1, roe coenunenue npencrasieHo Gopmynoii (III-A1) wiu Gopmyioi
(IT1-A2):
R4
/
N
Rs
(ITI-A).
15
0. Coenunenue no 1. 1, rae coenuHeHue npencrasieHo ¢popmyoii (111-B):
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z
S Dz

Ra
\NH N Rs
" |
= \ H
S
/
H © (IIL-B).
10. Coenunenue no 1. 1, rae coeauHenHue npencrasieHo popmynoit (I11-C):
R4
/
\R5
(III-C).
1. Coenunenue no modomy u3 nm. 1-10, roe R4 1 Rs BMecTe ¢ aTomMoM a30Ta, K KOTOPOMY

OHU TPUCOEAUHEHBbI, OOpPa3yrT 4-7-4JIeHHbIH MOHOIMKJIMYECKUNW TeTepOLMKIUI uiu 6-12-
YJIEHHBI MOCTHUKOBBII M€TEPOLUKIII, T1i€ 4-7-4JI€HHbIH MOHOLUMKJINYECKUN TE€TEPOLMKIIUI WU
6-12-uieHHBIE MOCTHKOBBI TeTEPOLMKIIMI HeoOs3aTeNbHO 3aMelieH 1-3  rpymnmamuy,
BeiOpanHbiMu U3 -F, -Cl, -Br, -CN, -NH,, -OH, okco, -(C1-Cs)ankuna, -(C1-Cs)ranoreHankuna, -

(C1-Cy)ankoxcw, -(C1-Cy)ranorenankokcu, -(C1-Cq)ankmnen-OH wnu -(C1-Cy)ankunen-NHo.

12. Coenunenne mo mobomy u3 mm. 1-11, rme R* B kaxkgom ciydae HE3aBUCHMO
npenctasisier codoit -H, -(Ci-Ces)ankwmn, -(CHz)n-(C3-C7)umkmnoankun, -(CHz)a-4-7-4neHHbIid
MoHouukuaeckuil rerepounkiit, -(CHz)p-MocTukoBeiil (Cs-Ci2)umkioankui, HeoOs3aTeabHO
3amerieHHbld -(CH2)n-5-10-unennbnii rerepoapmn, wimn -(CHz)n-6-12-uneHHBIA MOCTHKOBBIH
rerepounknmi, rtae ~(Ci-Ce)amkwmn, -(CH2)n-(C3-Cr)uuknoankun, -(CHaz)p-4-7-4neHHbIH
MoHouukndeckuii  rerepounkii, -(CHz)n-moctukoBbiii (Ce-Crz)umknoankmn, -(CHz)n-5-10-
yieHHbIN rerepoapui Win -(CHz)y-0-12-ueHHBI MOCTHKOBBIM T'€TEPOLMKINI HEOOSI3aTEIbHO

3ametneH 1-3 rpynmamu, Beiopanubivu u3 -F, -Cl, -Br, -CN, -NH>, -OH, oxkco, -(C1-Cs)ankmuna, -

87



10

15

20

25

30

35

(Ci-Cy)ranorenankmina, -(Ci1-Cq)ankokcn, -(Ci-Cs)ranorenanmkokcu, -(Ci-Cs)ankunen-OH wumu

-(C1-C4)ankmnen-NHa.

13. Coenunenne no jgrobomy u3 mm. 1-12, rne R mpencrasnsier coboit H, -F, -Cl, -Br, -OH, -
(C1-Cyanxu, -(C1-Cy)ranorenankmi, -(C1-Cq)ankokcu, -(C1-Cq)ankunen-OH wnm 4-7-uneHHbIH
MOHOLMKJIMYECKUH TeTEPOLIMKIIIII, HEOOs3aTeNIbHO 3aMeleHHbIi 1-3 rpynmnamu, BeIOpaHHBIMU

u3 -F, -Cl, -Br, -OH, -(C1-C4)ankuna, -(C1-Cs)ranorenankmia mwi -(C1-C4)ankokcu.

14. Coenunenue no modomy u3 nm. 1-13, roe R4 1 Rs BMecTe ¢ aTomMoM a30t1a, K KOTOPOMY
OHHU TIPUCOEANHEHBI, 00pa3yroT —N-aJKWI-MUINEePA3HHUI UM MOPGOIUHII, TAe MUIEePa3HHII
i MOophONUHIIT HeoOs3aTebHO 3aMelneH 1-2 rpynmnamu, Beibpanubivu u3 -F, -Cl, -Br,-OH, -

(C1-Cy)ankuna, -(C1-Cy)ramorenankumna uwin -(C1-Cs)ankokcu.

15. Coenunenne mo mobOomy wm3 mm. 1-14, rme R? B kaxaom ciydae He3aBHCHMO
npenacrasJsier coboit -H, -(CH2)u-(C3-Ce)uuxnoankun, -(CHz)n-3-6-41€HHBII TeTepOLMKIINII, TIe
-(CH2)u~(C3-Co)umxmnoankmn uinn -(CHz)n-3-6-4I€HHBIN reTepoLuKInI Heo0A3aTeIbHO 3aMeleH
1-3 rpynmamu, BeiOpanabiMu u3 -F, -Cl, -Br, -CN, -NH,, -OH, -(C:-C4)ankuna umu -(Ci-

Cs)ankokcu; u n cocrasisieT O wiu 1.

16. Coenunenue no jgrobomy u3 mm. 1-15, roe R npencrasnser coboii H, -(C1-Cs)amkumn, -

(C1-Cy)ankokcu, N-nunepasuHmi, HeoOs3aTeapHO 3amerneHHbI —CO2-(C1-Ca)ankumom.

17.  Coenunenue no yobomy u3 mm. 1-16, rae R npencrasnsier codoit H.

18. Coenunenue mo modomy u3 nmn. 1-17, roe R4 1 Rs BMecTe ¢ aToMOM a30Ta, K KOTOPOMY
OHU TPUCOEANHEHBI, 00pa3yroT —N-METWINHUIIEPA3UHUI WK MOPQOIUHII, 00a M3 KOTOPBIX

HE00s3aTEILHO 3aMEIICHbI ONHUM WJIM ABYMS METHUIJIAMUA.

19. Coemunenne mo mobomy u3 mm. 1-18, rme R* B kakagom ciydae HE3aBUCHMO
npenctasisier codoit —H; -(Cs3-Ce)umkinoankun, HeoOsizarenpHO 3amernieHHbi —OH; -(CHa2)u-
teTparuapo-2H-nupan; mopdonuaw, nunepuanHW, HeobOs3atenbHO 3amemeHHblii —F, —OH

WK METWJIOM; WK TeTparuapodypas; u n cocrasisier O mwm 1.

20. dapmareBTH4eCKasi KOMITO3UIHUS, COMEepIKalasi CoequHeHue mo jmodomy u3 mm. 1-19 u

(bapMaLieBTHYECKU TPUEMJIEMbIH HOCHTEJIb W pa30aBUTEITb.
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21. Criocob neyenns paka y cyObeKTa, BKIFOUAKOLINI BBEEHHE CYOBEKTY 3((EKTUBHOTO

KOJIMYECTBA COSAMHEHMSI 110 JIFoOoMy u3 Tt 1-19 wiu ero ¢papmaneBTHYECKU TPHEMIIEMOU COJIH.

22. Criocob neyenns paka y cyObeKTa, BKIFOYAIOLINHI BBeIEHHE CYOBEKTY 3((EeKTUBHOTO
KOJINYECTBA COeNUHEHMsI 110 Iobomy 13 mmn. 1-19 wnu ero ¢papMarneBTHUECKH MPUEMIIEMOHN COJIH,
1 3¢ (HPEeKTUBHOTO BTOPOrO MPOTHBOPAKOBOTO JIEUEHHsI (HapuUMep, XUMHOTEPAIIEBTUIECKOTO
areHTa, HalpaBJIeHHOIO TEPANeBTUYECKOr0 areHTa, PaJuoTepanuy WiId XUPY pruiecKkoro

BMEIIIATEIbCTBA).

23. Crioco0 nevyenus paka y cyObeKTa, BKIFOYAIOLINHI BBeIeHHE CYOBbEKTY 3((EeKTUBHOTO
KOJINYECTBA COeMHEHMsI 110 oOomy u3 mrl. 1-19 wnu ero ¢papmareBTHUECKH TPUEMIIEMON COJIH,
1 3G (PEeKTUBHOrO KOJIMYECTBA UMMYHOMOAYJIUPYIOIIETrO areHTa, TAKOro KaK HHTHOUTOP
KOHTPOJIbHBIX TOYEK (Hampumep, antuteno k PD-1, antuteno k CTLA4 wiu antuteno k PD-L1)

WIN UHTUOUTOP OKHCIIeHus Tpuntodana (Hanpumep, uarudurop IDO1, IDO2 unn TDO2).
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@ur. 1. Marubuposanue pochopunuposanus SLP-76 no cepuny 376 B CTUMYJIMPOBAHHBIX Ol-

CD3 knerkax Jurkat E6.1 coenunennem npumepa A30
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@ur. 2. [IporierTHOE MHTHOMPOBAHUE POCTA OIMYXOJH MOCie BBeeHUS Al MO OTAETBPHOCTH U B

KOMOUHALUU ¢ aHTUTe)IoM K PD1
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@ur. 3. JlefictBue coennaenus npumepa A30 B monenu nporpeccuposanus 3adbonesanuss EAE
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