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HIHMAHOSAMEINEHHOE HUKJIMYECKOE ITPOU3BOJAHOE 'NAPASUHA U ET'O
HPUMEHEHHUE

OIIMCAHHUE

00J1acTHL TEXHUKH HACTOSIIIEr0 H300peTeHus:

Hacrosimiee n3o0pereHne npuHaANeKUT K 00JIaCTH CUHTE3a JIEKAPCTBEHHBIX CPE/CTB, H,
B YaCTHOCTH, HacTosmee uzoOpereHne OTHocutTcss k uHruoutopy JAK, k cmocoly ero

MOJIY4YCHUS U K €ro IpUMEHECHHUIO.

IpexmecTBYOIMNMHA YPOBEHb TEXHHKH HACTOSAIIEr0 H300peTeHHUsI

ITporenHKMHA3BI NPEACTABISIOT COOOH Kiacc (ePMEHTOB, KOTOpBIE KATAIU3UPYIOT
dochopunrpoBanne OEIKOB M WIPAIOT PELIAIOINY) pOJb B PEryJUPOBAHUU KIETOYHBIX
CUT'HAJIOB, KOTOPBIMH OIPEAEISIFOTCS, Halpumep, nponudepanns KIeTok U audpdepeHnnanys
KJIETOK, B TOM WYHCJIE KJIETOYHbIH pOCT, BbDKMBaHHE, AupepeHnnanys, OpraHoreHes,
Mop(orenes, HEOBACKYJIAPU3ALIMSI, BOCCTAHOBJICHHE U pereHepanus TKaHei u T. 1.

CUrHaJIbHYIO TPAHCAYKLMIO MHOTHX LIUTOKMHOB, TAKHUX KaK CEMEHCTBO MHTEP(EPOHOB
(IFN), cemeiicTBo rimukonpoTernHoB (gpl30), cemeiicTBo v-C (cemetictBo CD132 ¢ olrieit ramma-
LIENbI0) U OAHOLIETIOYEYHOE CEMEICTBO, OCYLIECTBISIFOT MPENCTABUTEIN CEMEHCTBA STHYC-KUHA3
(JAK), a Taxxke mnpeoOpa3oBarenu CUTHAJIOB U aktuBatopbl TpaHckpumuun (STAT),
neiicryromue nocine JAK. B Hacrosiiee BpeMsi U3BECTHBI UeThIpe NMPEACTABUTENS CeMENCTBa
JAK mma wmnexornmrarommx: JAK1 (Ttakke HasbiBaeTcsi «siHyc-kmHasza 1»), JAK2 (taxke
Ha3bIBaeTCs «IHyC-kMHa3a 2»), JAK3 (takke HaswBaercs «siHyc-kuHasza 3») u TYK2 (takke
Ha3bIBAETCSI KIIPOTEHHTHPO3IUHKIHA3A 2%).

brnokupoBanue TpaHcIykIMH curHaia Ha yposHe JAK mpencrasisier coO0i mepCrnekTuBy
Il pa3pabOTKH  TEPAmeBTUYECKHX CIOCOOOB JIEUEHHUs] BOCHAJHUTEIbHBIX 3a00JIeBaHU,
ayTOMMMYHHBIX 3a0ojeBaHuli, mnpoiudepaTuBHbIX 3a00JE€BaHUII KOCTHOIO MO3Ta U paka.
Wurnbuposanne JAK Takke criocoOCTBYET JIEYEHHUIO KOXKHBIX MMMYHHBIX 3a00JI€BaHUH, TaKHUX
Kak rcopuas u ceHcubnmmzanus. Todauntnaud 1 6apuUTHHUO, KOTOPBIE OBUTH BBIMYILICHBI HA
PBIHOK, HAaXOISAT NMPHMEHEHHE B JICUEHHUH PEBMATOMIHOIO apTPUTA;, PYKCOJUTHHHO HAXOAHT
NpUMeHeHne B JiedeHun (udpo3a KOCTHOrO MO3ra M OCTPOH pPEaKUUHU OTTOPIKEHUS

TpaHCILIaHTAaTa.



2

OnHako B Hacrosimiee BpeMs HeKOoTopele HHrHOMTOpbl JAK Takke MpOSBISIOT
HEKOTOpbIE O4YEBHIHBbIE TOKCHUYeckHe U 1odouHble 3¢¢ektol. Muarndbutoper JAK wmoryt
BBI3BIBATh HMMMYHO3aBHCHMbIE NOOO4YHBIE 3 EKThl, Takue Kak HHQEKUHs, B TOM YHUCIE
HEBMOHMSI, BUpPYCHas WHQpeKIus (Takas Kak WHQPEKIHUOHHBIA OMNOSCHIBAIOLIUI TepIiec),
OakrepuanbHass WHQEKIMsA, AaKTUHOMUKO3Has HHQpeKuws (MuKoOakTepranpHast HWH(EKIHs),
rpuOKkoBasi MH(QEKIUs, CHIDKEHHEe HMMMYHHUTETa (TaKoe KakK COKpAaIleHHWe YHCIa MPUPOAHBIX
kaerok-kuepos (NK)) u anemusi. Ho cymecTByIOT Takke HEKOTOPblE HEUMMYHHBIE TOOOUYHBIE
s¢dexThl, Takue Kak JierouHas 5MOonus (KOTOpash MOXET OKas3aTbCsl CMEPTENbHON).
HccnenoBanus nokasaiy, 4To cyiiecTByrouue HHruouTopsl JAK He NposBISIOT CEEeKTUBHOCTU
[0 OTHOUICHUIO K IPEACTABUTENSIM CEMEHCTBA SIHYC-KHMHA3, U COOTBETCTBYIOIIUI MOOOYHBIN
a¢dext nerouHoi amOonuu CBsA3aH ¢ nHrHOuposanueM JAK2.

Takum oOpa3om, B JaHHON 0OJIACTH CYLIECTBYET HEOTIOKHAsS IIOTPEOHOCTD B pa3paboTke
WUHTHOUTOPOB SIHYC-KMHA3bl WJIM POACTBEHHBIX KHMHA3, B YaCTHOCTH, MHTHOUTOPOB C BBICOKOH

CeJIEKTUBHOCTBIO 10 oTHOIIeHn0 K JAK.

KpaTkoe pacKkpbiTHEe HACTOSIIIEr0 H300peTeHust

3agaua HacTOAIEro HM300pEeTEeHHs 3aKJIIOYaeTCsl B TOM, YTOOBI MPEJIOKUTH HOBBIN
UHTUOUTOp, TMPOSIBISIIOIIUI  BBICOKYIHO aKTUBHOCTH B oOTHomeHnn JAK] ©  BBICOKYIO
CEeJIEKTUBHOCTh B OTHOIIEeHUH JAK2, a Takke crocod ero mojy4eHus: U MPUMEHEHUeE.

CornacHo HacrosimeMy H300PETEHUIO MPENJIOKEHO IUAHO3aMEINEHHOe LHMKINYEeCKOe
MPOU3BOAHOE THUApPA3MHA, KOTOPOE XapakTEepPU3yeTCsl KaK COEAUHEHHUE, IPENCTaBICHHOE
crenyomeld CTPYKTypHOU (OPMYJIOH, WM €ro CTepeou30OMep, TeOMETPUYECKHIl H30Mep,
TAyTOMEP, paleMat, THAPAT, COJMbBAT, METAOONUT U (PapMaLEBTUYECKU MPUEMIIEMasi COJIb WU
MIPOJIEKAPCTBEHHBIN MTpenapar:
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IIpu osToM kombHO A  TpencraBisieT CoOOH  TeTePOLMKINYECKYIO — TPYIIy,
KOHJICHCUPOBAHHYIO I€TePOLUKINYECKYIO IPYIIY U COUPOreTePOLUKINYECKYIO IPYIIy;
BbIIIEYka3aHHbIH R! mpencrasnser coboii oMH MM HECKOIBLKO 3aMECTUTENEH, KOTOPbIE

SABJIAIOTCA OJWMHAKOBBIMHA WJIN PA3JIMYHBIMU,
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BblIIeyKka3aHHbIH R' BbIOpaH U3 BOMOpOAa, TMAPOKCMNA, TajoreHa, aMUHO, ILUaHO,
3aMELIEHHOIO MJIM HEe3aMELIEHHOIO aJKWia, 3aMELIEHHOrO WIM HE3aMELIEHHOIO AaJKOKCH,
3aMELICEHHOT0 MM HE3aMELIEHHOTO TeTepoajKuia, 3aMEINEHHOrO0 WM HEe3aMEeLIeHHOrO
LUKJIOAJIKUIIA, 3aMEIIEHHOrO WK HE3aMELIEHHOTO MeTepPOLUKIOANIKUIIA;

BBILIEYKa3aHHbIH Rio BbIOpaH ©3 mHWaHOrpynmbel WIM (parMeHTa C KOHIEBOM
LIMAHOTPYIIOH; MprueM (PparMeHT ¢ KOHLEBOH MAHOTPYIIION MOKET OBITh HACBILIEHHBIM WJIN
HEHACBILIEHHBIM B JII000H (opme;

R? BbIOpaH M3 BOJOPOJA, THAPOKCHUJIA, TaJOr€Ha, HUTPO, aMUHO, 3aMELIEHHOr0 aMUHO,
3aMELICHHOIO MM HE3aMELIEHHOIO KW, 3aMEIEHHOr0 WM HEe3aMELIEHHOrO reTepoasIKuia,
3aMELICHHOT0 WJIM HE3aMEIEHHOr0 LMKJIOAJIKWIA, 3aMELIEHHOTO WM HE3aMEeLIeHHOrO
reTepOLMKIOATKUIIA;

R0 BEIOpaH U3 BOAOpOAA M AMUHO3AIMUTHOMN IPYTIIIbL.

BrimeykazanHoe KoibLo A Haubosiee MPEAIOYTHTENBHO MPENCTaBiseT coboi
reTepOLUKINYECKYI0 TIpymmy, COCTOsALyH0 u3 4-9 aToMOB, WJINM KOHJEHCHUPOBAHHYIO
reTepOLUKINYECKYI0 TPYMIy, COCTOSAMYK M3 6-12 aTOMOB, WM CHUPOrEeTEPOLUKINYECKYIO
rpyIIy, COCTOALIYIO U3 6-12 aTOMOB;

IIPU 3TOM KOJIBLIO COZEPKUT OT 1 10 3 rerepoaToMoB, BBIOPAHHBIX U3 a30Ta, KHCIOPOIA
WIH CEpPBIL.

BeleykazaHHoe KOJBLO A MOXET TPEACTaBIATb COOOH CTPYKTYpY, KOTOPYIO

WUTIOCTPUPYIOT CJIEAYIOIINE CTPYKTYpHbIE (OPMYJIBI, MJIM COOTBETCTBYIOINYIO AHAJIOTHYHYIO

CTPYKTYPY:
SN\
O O

CHONORS
O OO0
A

A5 A5
TN

CornacHO HacTOsAIEMY HU300PETEHUIO 3aMEIICHHBIN WM HEe3aMEIIeHHbIN aJKUJl UMEeeT

CIICAYHOIIEC 3HAUCHUEC !
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BBIIIEYKA3aHHBI HE3aMEUISHHBIH alKWJ, KaK TMPaBUJIO, TPENCTaBIsieT CoOOoH
Pa3BETBJIICHHBIM AJIKWJI, COAEp KallMi 6 WIM MEHee aTOMOB YIJepOoAa WIH Pa3BETBICHHBIN
AJIKUII,
BBILICYKA3aHHBIA 3aMEIIECHHBbIA aJKWJI O3HAYAeT, YTO OAWH WJIM HECKOJIBKO U3 aTOMOB
BOAOPOJA B AJIKWIbHOU YIJIEPOJHON LENH 3aMELIeH APYTUMU IPYNIAaMH, U YIIOMSHYTbIE 31€Ch

Apyrue Tpynmbl MOTYT MpPEACTABIATh COOOH IUKIOANKUI (3aMelleHHbld B (opwme,

f QW&A&G 0,1,2.......
AHAJIOTMYHOMN )["1*2*3‘“*5‘6, u Jro0Oi W3 aToOMOB  BOAOpPOIA B

OUKJIIOAJIKMIJIIBHOM KOJIBLIE TAKXKE MOXKET 6bITb 3aMCIICH TaJIOTCHOM, HHaHOf’pynHOﬁ, AJIKUJIOM,
TUAPOKCHIIOM, KapOOKCHJIOM M T. [.), TeTEepOLMKIOANKUI (B KOTOPOM, Ha OCHOBE
BBIIIEYKA3aHHOTO IMKJIOAJKHJIA [0 MEHbLIEH Mepe OMH aTOM YIJIepoJa B aJKHJIBHOM KOJbLO
3aMelleH aTOMOM KHCjopoaa, cepol u azora), ranored (F, Cl, Br, I), kap6okcun, uuano (-CN),
cynbdponun (-SO2R,, nmpudem R, npencrasnsier coboii ankui, apui u T. A.), ankuaua (-C=CH, -
C=CRs, npuvem Ry npencrasmisier coboit ankun, apui u T. 1a.), aumwiamMuHo (-C(O)NRiRy, Ry u
Ry mpencrasisier coboit ankwn, apun u T. na.), cioxsbsii 3¢pup (-C(O)O-R,, mpuuem R,
NPENCTaBIsIeT COOOM aJKWII, apyJl U T. A.), apWJI, TeTepOapuil U APyrue TPyIbL.

CornacHo HacTosIIEMYy HM300PETEHMIO 3aMELICHHbIN WM HE3aMELIECHHBIN IHKIOATKHII
HMeEET ClIeAYIoIee 3HaYeHHE:!

BBIIIEYKA3aHHbIN HE3aMEIEHHbI LUKJIOANKUII, KaK TPaBHUJIO, MpPencTaBisieT CoOoi
LMKJIOAJIKUJI, COJIep KAl 3-8 aTOMOB yIeposa,

BbILHGYKaSaHHbIﬁ SaMeLHeHHbIﬁ OUKJIOAJIKHJI O3Ha4vYa€T, 4YTO OJWH HWJIH HECKOJIBKO H3
AaTOMOB BOAOpPOJAa B HUKIIMJIIBHOM KOJIBLE 3aMCIICH APYTUMU IrpyrramMu, U YIIOMAHYTBIC 30€Ch
APYyTHUe TPYIIbl MOTYT MPEACTABISTH COOOM KW, 3aMeIeHHbIH aaKui (cM. Beiwe), rajoreH (F,
Cl, Br, I), xap6okcun, nmano (-CN), cynsdonun (-SO2R,, mpuuem R, mpencrasnsier coboi
ankwy, apu u T. A.), ankuami (-C=CH, -C=CRy, npudem Ry npencrasisier co0oii ankui, apui u
T. 1.), auunamuHo (-C(O)NR«Ry, Rx u Ry npencrasnsier coOoit anku, apui U T. 11.), CIOXKHBIN
s¢up (-C(0O)O-R,, npuuem R, npencrasnsier coOoi amkui, apwi U T. [.), apwil, T€TEPOAPUI U
OPYTU€ IPYIIILL.

CornacHO HAcCTOSIILEMY H300PETEHHUI0 3aMEINEHHbIH WJIM He3aMEIEHHbIH TeTepOaKUII
O3HA4YaeT, 4TO, Ha OCHOBE 3aMEIEHHOTO WJIM HEe3aMELIEHHOTO aJKWia, OJUH WM HECKOJBbKO
aTOMOB yIJIepO/ia B YIJIEPOAHOM LMK 3aMeLeHbl aTOMaMH KHCJIOPO/a, Cephbl U a30Ta.

CormacHo  HacToseMy — HM300pPETEHHIO  3aMEIEeHHBbI  WIH  He3aMelIeHHbBIN
reTePOLMKIIOATKIIT O3HAYAET, YTO, HA OCHOBE 3aMELIEHHOrO WIIH He3aMEIEHHOTO LIMKJIOATKHIIIA,

OIWH HUJIN HECKOJIBKO aTOMOB YIJIEPOJAa B KOJIBLEC 3aMCIICHBI ATOMAaMH KUCJIOPOAad, CEPBI U a30Ta.
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CornacHo HacTOsIEMY M300PETEHUIO 3aMELIICHHBIH M HE3aMELIEHHbIH aJIKOKCH HMEET
CIenyIoLIee 3HAUCHUE:

BBIIIEYKA3aHHBI HE3aMEIIEHHBbIM aJIKOKCH, KaK TPABHJIO, TMpencTaBisier CcoOok
Pa3BETBJICHHBIM AJKOKCH, COAEp:KAllUi O UM MEHEE aTOMOB YyIJIEpOnad, WU PAa3BETBJICHHBIN
ANKOKCH,

BBILICYKA3aHHbBIN 3aMEILEHHbIN aJIKOKCH O3HAYAeT, YTO OUH WM HECKOJIBKO U3 aTOMOB
BOAOPOJa B AJIKWIbHOU YIJIEPOJHON LENH 3aMELIeH APYTUMU IPYNIaMH, U YIIOMSHYTbIE 31€Ch

APyTUe TPYIIbI MOTYT MPEACTABISATh COOON MKIJIOANKIIT (3aMEIeHHBIH B (hOpMe, aHaJIOTUIHON

szs,«s,e 012.....
) 0123458 11 TEOOOM U3 aTOMOB BOJOPO/Ia B LIUKJIOAJKHIBHOM KOJIbLIE

TaKXKE  MOXKET 6bITb 3aMCIICH TaJIOI'€HOM, ].IHaHOl"pyrll'lOﬁ, AJIKHJIOM, THAPOKCUITIOM,
KapOOKCUJIOM W T. J.), TE€TePOLHUKJIOANKII (B KOTOPOM, Ha OCHOBE BBILIEYKA3aHHOTO
LMKJIOAJIKUJIA TI0 MEHbIIEH Mepe OJMH aTOM yriepofa B aJKUJIBHOM KOJIbIO 3aMElIeH aTOMOM
kuciopona, cepol u azora), rajmoren (F, Cl, Br, I), kapbokcun, unano (-CN), cynbponun (-
SO2R,, mpudem R, mpexacrasiser coboit ankwm, apun u T. 1.), ankuHuin (-C=CH, -C=CRy,
npudeMm Rp mpencrasnsier coboit ankui, apun u T. 1.), aumwiamMuHo (-C(O)NRiRy, Ry u Ry
npexncTaBisier coOoi ankwi, apwil U T. A.), ciaoxsbii 3¢up (-C(O)O-R, npuuem R,
NPEeACTaBIsIeT COOOM aNKMJII, aPHJI U T. 1), APWJI, TETEPOAPHIT U IPYTUe TPYIIIIbL

CoriacHO HACTOSIIEMY HM300pPETEHHIO 3aMEIeHHAs] aMHHOTPYIINa O3HAYaeT, YTO OIUH
WJIA HECKOJIbKO M3 BOJOPOAOB aTOMOB B amMuHOrpymme (-NH») 3aMerieHs! qpyrumMu rpynmnamu, u
OpyrHe TPYIIbl, YyKa3aHHblE 3JeCb, MOTYT TMPEACTABISATh COOOW alKWJI, IUKJIOATKHII,
AIMJIAMHUHO, CJIOXKHBIN 3(UpP U APyTrHe TPyIIIbL.

Kpome TOro, cormacHO HacTosiieMy H300pPETeHUIO MNPEIJIOKEHO LHAHO3aMELIEHHOEe

LUKJINYE€CKOE IPOU3BOHOE THpa3HHa, UMEIOIee CIEAYIOLYIO CTPYKTYPY:

,-==o, ~(R)n
NC/X‘Y\ e

MR
N
N
74 |\
NN
R2o

ITpu 5TOM YKCIIO N BBIOPAHO W3 HATYPAIbHBIX Ynceln oT 1 1o 3;

BBILIEYKA3aHHbIH X BBIOPAaH M3 3aMELIEHHOTO WM HE3aMELICHHOTO AalIKMJIeHa,
3aMeleHHoro win HesamemeHHoro rerepoaikuwieHa, -(CHz)mN(R3)-, -(CH2)mC(O)N(R3)-, -
(CH2)mC(O)-;

CBsI3b MEXAY X M KOJBLIOM A TpencTaBisieT COO0H MPOCTYIO CBSA3b WIIH JBOWHYIO CBA3b;
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R? BbIOpaH M3 BOIOPO/A, 3aMELIEHHOTO MM HE3aMELIEHHOTO aJIKHJIA, 3aMELIEHHOTO WK
HE3aMELIeHHOTO reTepOoalIKUIa,

YHCIIO M BBIOPAHO M3 HATYPAIBHBIX YUCEN OT 1 110 3.

CornacHo HacTosIIeMy U300PETEHHIO 3aMEIEHHBIN WJTH HEe3aMEIICHHbBIN aJIKIJICH UMEeeT
ClIenyIoLIee 3HAYECHUE:

BBIIIEYKA3aHHBIN He3aMeIleHHbIN ajaKkuieH o3HaqyaeT popmy -(CHz)m-;

BBILIEYKA3aHHbIN 3aMELIEeHHbI aJKUJIEH O3HA4aeT, YTO OJUH MU HECKOJbKO aTOMOB
Bojopoza B yrieponHoi nenu -(CHz)m- 3aMeIneHbl ApyruMu IpyImnamMy, U Ipyrue rpymibl 31eCh

MOTYT TPEACTABJISITH COOOM aJKWI, LUKJIOANKII (3aMeleHHbli B (opMe, aHaJOTrHYHOMN

i Qma,«s,e 012.....
Jo125450 11 OGO M3 ATOMOB BOZOPONA B LIKJIOAIKHIBHOM KOJIbLE

TaKXK€ MOKET OBITh 3aMelIeH TaJlOTeHOM, LHAHOTPYIIOW, AalKUJIOM, THIPOKCHUIIOM,
KapOOKCHJIOM H T. 1.), TeTEepOLUKIOATKWI (B KOTOPOM, Ha OCHOBE BbIIIEYKA3aHHOTO
LMKJIOAJIKHJIA TI0 MEHBIIEH Mepe OJMH aTOM yriepofa B aJKUIBHOM KOJIbIO 3aMElIeH aTOMOM
kuciopona, cepol u azora), rajmoren (F, Cl, Br, I), kapbokcun, unano (-CN), cynbponun (-
SO2R,, mpudem R, mpexncrasuser coboit ankwi, apun u T. 1.), ankuHun (-C=CH, -C=CRy,
npudeM Rp mpencrasnsier coboit ankua, apun u T. 1.), aumwiamMuHo (-C(O)NRiRy, Rx u Ry
npencrasiasier coOoi anmkwy, apwn u T. 1), cioxHbii 3dup (-C(O)O-R, mnpuuem R,
NPEACTaBISIET COOOM aNKKII, APHIT U T. [1.), APUJI, TETEPOAPHIT U IPYTHUE TPYIIIIbL.

CorjacHo HaCTOSIIEMY H300PETEHHIO 3aMEIEeHHBIN UIM HE3aMEIEHHbIN reTepoaKuiIeH
O3HA4aeT, 4YTO OAMH WM HECKOJBKO aTOMOB yIJepoja He3aMEIeHHOIro ajKUjIeHa 3aMeleHbI
aTOMaMH KHCJIOPOZa, CEpPhI U a30Ta.

Kpome TOro, cormacHO HacTOSIIIEMY H300PETEHUIO MPENIOKEHO MHMAaHO3aMEIIEHHOE
LHKJIMYECKOE TIPOU3BOIHOE THAPA3UHA, KOTOPOE UMEET CIEAYIOIIYIO CTPYKTYPY:

X (R"Hn
NC” “Y”/7
\\ ,N\

IIpu stom A, X, R! u R? npuHuMaroT 3Ha4eHusl, KOTOPbIE ONPEENeHb BBILIE;
Y Boi6pan u3 CR* u N;
R* BbiOpaH W3 BONOPOMA, THAPOKCHIA, 3AMENIEHHOTO WM HE3AMENICHHbIN alKuia,

3aMEIICHHOTO WM HE3aMEICHHOI'O aJIKOKCH.
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Kpome TOro, cornmacHo HacTosilieMy H300pPETEHHIO MPEIJIOKEHO LHAHO3aMEIIEHHOEe
LIUKJINYECKOe IIPOU3BOAHOE THAPA3HHA, KOTOPOE UMEET CIEAYIOLIYIO CTPYKTYPY:

Rio (RO)n
Ra

\‘\_—N\l R2
N~
N
74 | ~
N P
H N

IIpu 3TOM BBILIEYKa3aHHOE YUCIIO a cocTasisieT 0, 1, 2, 3;
BBILIIEYKa3aHHBIH Rio' BBIOpaH U3 pparmeHTa ¢ KOHLEBOH LIMAHOT PYIIION.

KpOMe TOro, COrJaCHO HACTOALIEMY H306pereHm0 MNpEeAJIONKCHO IHAHO3aMCEIICHHOEC

LIMKJIMYECKOe MPOU3BOJHOE MHAPA3NHA, KOTOPOE UMEET CIEAYIOLIYIO CTPYKTYPY:

R10\\,-~>/(R1)n R1o\\,.-~>\/(R1)n
) ) HO ‘ ] OH
! A l 5 ‘\ A I
SN R N 72X
- 0N ~- 0N /< R5
N \N N \N
74 | N 74 | N
N Z N Z
H N WIN H N

ITpu 5TOM Z BBIOpaH U3 3aMEIEHHOTO WM HE3aMELICHHOTO aJIKUJICHA,

R° BbIOpaH M3 BOMOPOA, 3aMEIIEHHOTO WM HE3aMEMEHHOTO aNkuia M 3aMEeIIEeHHOrO
WJIN HE3aMELIEHHOI O reTepoaKuia.

Kpome Toro, coriacHo HacTosIeMy H300PETEHUIO TaKKe MPEIONKEH CIoCco0 MOy UeHHs

HUAHO3aMCIIEHHOTO HHUKIIHMYECKOI'0 IPOU3BOAHOIO TrHUApasvHa, B KOTOPOM KOHKPETHOC

ypaBHEHHE PEAKIIMU 3AIMICAHO CIEIYIOUUM 00pa3oMm:

I L . R Ruge .o~ R
Rio-, s ="t Cragma 1 o277 Cramusz 2 " :». 7
VA — CA ) —_— LA '5
- A = Mo “UNH;
-1 Iz 13
LR Rip., »~ " R!
o th\“ ’

5
Cramguz S

Ero MOJIy4aroT, OCYLIECTBIIASA, B HACTHOCTH, CJICAYHOIHNUE TEXHOJOTHYCCKUEC CTa NN
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S1. mpumenenne 1I-1 B kauecTBe MCXOMHOTO MaTepuaia U HUTPO3UIupoBaHue ero NH-
rpynmel ¢ obpasoBanueM HUTpo3onponykra [1-2;

S2. mpespawenue HuTposomnpoaykra I1-2 B coenunenne II-3 mocpencTBoMm peaxkuuu
BOCCTaHOBJICHHS],

S3. BBenenue coenuHenus II-3 B peakuuro ¢ coenuHeHueM II-4 B 1ieno4Hol cpeze c
nosyueHuem coenusenus 11-5;

S4. BoccTaHOBIEHHE HUTPOrpymnbl B coequHeHuu II-5 10 aMuHOrpynmsl NocpencTBOM
TUAPUPOBAHUS C IONyUYeHHeM coeauHenus 11-6;

S5. BBenenue coenuHenys 11-6 B peakiuio 3aMbIKaHUsl LIUKJIA C TIOJYYE€HUEM COEUHEHUS
1I-7,

S6. ynanenue 3amuthl u3 coequHenus 1I-7 ¢ noaydennem LeaeBoro NpoaykKTa.

KoHkpeTHBIN npoLecC BbILEYKA3aHHON peakLUy MOXKET 3aKJIouUaTbCsi B TOM, YTO
coeMHeHue, mpeacraBieHHoe Gopmysoi II-1, MokeT ObITh MOJYyYE€HO HETMOCPEACTBEHHO WU
TIOCPEICTBOM M3BECTHBIX OOBIYHBIX crIoco00B cuHTe3a. Coenunenue ¢popmyisl [I-1 Moxker ObITH
HUTPO3UPOBAHO C IpuUMeHeHueM asotuctoi kuciaorel HNO: (momyuaemoil mnocpencTsom
nobaeinenust kucnotbl K NaNO;) win  ankuiaHUTPUTAa (TAaKOro Kak OyTHJIHUTPUT W
U30aMUJIHUTPUT) ¢ monydeHneM N-Hutposonpoaykra II-2. HMcmonbdyst moporikooOpasHoe
JKeJIe30, WIM TOPOIIKOOOPA3HbIM IIMHK, WJIM KAaTAINTUYECKOE T'HAPHUPOBAHUE MOXKHO
npespauath npomexxyTodnbiii nponykt 11-2 B 1I-3. II-3 u II-4 (Ar BbiOpan u3 ¢eHmIa wim
OeHsmia, kak B cuHTe3e, onucaHHoM B crathe J. J. Kulagowski u ap.; Journal of Medicinal
Chemistry (2012) 55, 5901), koropsiii pearupyer B meao4Hon cpene (BeicymeHHblii NaxCOs,
Oessognblii DMF) mpu HarpeBaHuu ¢ mnoiyudeHuem coenuHenus II-5. Hutporpynmy B
coenuHeHun II-5 BOCCTAaHABIMBAIOT A0 aMHHOTPYIIBI mocpenctsoMm ruapuposanus (Pt-C,
BOZIOPOA MpH arMocepHOM naBjieHUH) ¢ nojaydeHueM [1-6. Peakiysi 3aMbIKaHHsI [IUKJIA MOKET
OBITH OCYLIECTBIIEHA B Pa3HOOOPA3HBIX M3BECTHBIX YCIOBUSAX. OOBIUHBIC YCIOBHS 3aKIFOYAIOTCS
B ToM, uTO 1I-6 pearupyeT B KUCJIOH cpefe cO CIOXKHBIM TpushupoM opTokucaorel RA(OMe)s,
TaKUM KakK TpUATHIOpToanerat; wiu [1-6 u aMun qeruapatupyroT, UCIONb3ys TeTpadTopodopar
TPUSTHIOKCOHHS WM APYrHe OHUEBble coeauHeHus. HakoHeln, 3allUTHYIO Ipynmny yAajsioT,
WCIIOJNIb3Ysl BOAHBINA PACTBOP T’MAPOKCUAA HATPHUsL, C MOJYYEHUEM COECUHEHHUs], IPEACTAaBIEHHOIO
dbopmynoii L.

Kpome TOro, cormacHo HacTOsIIEMy  H300pETEHHIO  TaKkKe  IMPENJIOKeHa
dapmarieBTHUECKass KOMITO3UIUS, COAEprKallasi MO MEHbIIEeH Mepe ONHO M3 BbIIEYKAa3aHHBIX
[IMaHO3aMEIIEHHBIX LMKIMYECKUX MPOM3BOIHBIX THApPA3WHA, a TaKxke (apMaLeBTHUECKU
NpUeMIIEMble HOCUTEIH, BCIIOMOTATENIbHbIE BEINECTBA, Pa30aBUTENH, aKTUBHPYIOIINE BEIECTBA

WJIW HAIIOJIHUTCIIN,
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OpU  3TOM  KOJHMYECTBO  BBINIEYKA3aHHOTO  LIMAHO3AMEIIEHHOTO  LHUKIUYECKOTO
npoM3BOAHOrO ruapasuHa coctaBimsier 0,01-999% monHON Maccel  (apmaneBTHYECKOH
KOMITO3ULIHH.

Kpome TOro, cormacHO  HacTosieMy  M300pETEHHIO  TakXKe  IpeIoikeHa
dapmaneBTHUeCKass KOMIIO3ULMS, TpuyYeM (papMaleBTHYecKass KOMITO3ULMSI — COAEPIKUT
JOTIOJTHUTENbHBIE TEPANIEBTHUECKUE CPENICTBA,

OpU  3TOM  JIOTIOJIHUTENbHBIE  TEpAaleBTHYECKHE  CPEACTBa  BBIOpaHBI W3
NPOTUBOBOCIIAIUTENBHBIX CPEACTB, IMMYHOMOAYJISITOPOB HJIM HIMMYHOZAETIPECCUBHBIX CPENICTB,
HEWpOTPONHBIX  (PAKTOPOB, AKTHBHBIX BEINECTB Ui JIEYEHUS CEPIEYHO-COCYAMCTHIX
3a005I€BaHNH, aKTUBHBIX BELIECTB JJIs JIEYEHUS AMa0eTa U aKTUBHBIX BEINECTB JJIS JICUEHHUs
ayTOMMMYHHBIX 3a00JIeBaHUH.

Kpome Toro, coemuHeHue wuiau (apmaneBTUdeckas KOMITO3ULMS, TPENJIOKEHHbIE
COTJIACHO HACTOSIIEMY H300pPETeHUIO0, HaXOMST NMPUMEHEHHE, B KOTOPOM HX HCIOJB3YIOT UIS
Npo(UIAKTUKY, OKa3aHUS TOMOLIH, JIEYSHUS] WM CMATYEHHsI Ay TOMMMYHHBIX 3a00JI€BaHUIH MU
npoaudepaTUBHBIX 3a00JE€BaHUH MALMEHTOB, W/WIN JJIsl MHTUOUPOBAHUSI WM PETyJIHPOBAHHS
AKTUBHOCTH MPOTEUHKHUHA3BI.

IIpu 3TOM ayTOMMMyHHBbIE 3a00JI€BAaHHsSI MOTYT IPENCTAaBISTH COOOH pPEeBMATOWIHBINA
apTpUT, IcopHMas, AWadeT IMepBOro THUIA, OCIOXHEHWs, KOTOpble MOTYT BbI3BIBATh
TPaHCIUIAHTALMS OPTAaHOB, TPAHCILIAHTALMSI HHOPOAHBIX TeJ, AMa0eT, paK, aCTMa, aTOMHMYESCKHNA
JIePMAaTHT, AyTOMMMYHHOE 3a00JieBaHHE LIUTOBUAHOHN JKEJe3bl, SI3BEHHBIH KOJIUT, OOJIe3Hb
Kpona, nefikemusi u auM¢poMa; BOJYAHKA, PACCESHHBIN CKJIEPO3, aMUOTPOYUIECKHIT OOKOBOM

CKJIEPO3.

KOHKDCTHbIﬁ BAPDHAHT OCYILNECCTBJICHUSA

IIpumep 1
CN
N
//\N
N
e
2
N
N"H

1-(mmunazo[4,5-dJmuppono|2,3-bmupunun-1(6H)-mn)nunepunus-4-kapOoHUTPII

Criocob nmonmy4eHHst OCYIIECTBISIIH CIEAYIOINM 00pa3oM:
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Cragus A:

PactBopsuin 4-xnop-7-azaurnon (50,0 r, 327,8 mmonb) B 1 1 guxyiopmeraHa, a 3areMm
NIOCJIEIOBATENBHO N00ABISIIN TpUITHIAMUH (66,3 T, 655,6 MMOIIB), I-TOJYOJICY IbGOHUIXIIOPH
(64,4 1, 37,6 mmonb) u 4-pumernnamunonupunuH (0,4 r, 3,3 mMmonb) npu temneparype 0°C.
INepemernuBanu B TeueHue 16 yacoB mMpu KOMHATHOH Temmepartype. [locie peakiuu nobaBsm
500 mn BOABI AJST IPOMBIBAHHS U OTAEISUIM OPraHUYecKyr (asy, KOTOPYIO BBICYILIMBAIU U
(buIpTPOBANHN; YIANAIH PACTBOPUTENb AUCTHIUIALMEH MPU MOHMKEHHOM JaBJICHUU U MOJyYaju
coenuHeHue 4-xyop-1-n-roayoncynbponmn-1H-nmuppono[2,3-b]mupunun (99,8 r, Bexox 99%).

Cranus B:

PactBopsinu  coepunenue  4-xnop-1-n-tonyoncynsdponui-1 H-nuppomno[2,3-b|nupuamx
(50,0 T, 163,0 mmonb) B 600 M nuxnopmerana. Jlobasmsin Hutpat Terpadyrunammonust (74,4
r, 244,5 MmMonb) U TpudTOpyKCycHbIi anruapun (53,1 r, 252,6 mmons) npu Temneparype 0°C, a
3aTeM MPOBOAWJIN PEAKLMIO NMPU KOMHATHOW Temmeparype B TedeHue 20 4acoB B 3aIMTHOMU
armocepe asora. Ilocne peakuum pobaeimsuyin SO0 MJI HACBIIEHHOTO BOAHOTO pPAacTBOpa
OukapOoHaTa HATPUsl JUISI TALIEHHST, OTASISUTN OpraHndeckue (asbl U SKCTPArHpOBAJIH BOAHYIO
dasy mBakabl, ucmonb3ys mo 1,2 1 puxnopmerana. OpraHudeckue (asbl OOBEIUHSIU U
NPOMBIBAJIM  COOTBETCTBYIOIIMM KOJHYECTBOM BOJbI M HACHIIEHHOTO BOJHOTO pPacTBOpa
xjopuna Harpusi. OpraHmyeckyro a3y BbICYIIMBAIN Haa OE3BOAHBIM CyJIb(ATOM HATPHs,
¢unbTpoBann U obpabaTeiBanu Ha poropHOM ucmapurene. Jlobasmsm 80 mn sTHnanerara,
NepeMEIINBAIA  TOJIYYEHHYI0 CYCIEH3HWI0 C I[OMOINBI YJIbTpPa3BykKa, (QUIBTPOBAIH U
BBICYIIMBAJIIN OT()MIBTPOBAHHBIA OCAJOK W TOJYyYald COeAMHEHue 4-XJop-5-HuTpo-1-m-
tonyoncynbhorun-1H-muppono[2,3-b]mupumun (30,1 r, Beixom 52%). 'H SIMP (400 MIw,
DMSO-ds) 6 9,08 (s, 1H), 8,26 (d, J =4,0 I'u, 1H), 8,05 (d, J =8,4 'y, 2H), 7,47 (d, J = 8,4 I'Ly,
2H), 7,09 (d, ] = 4,0 I'u, 1H), 2,37 (s, 3H).

Cragusa C:
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Hobasnsimun  coepmHeHue  4-xyop-5-HUTpPO-1-m1-Tonyoncynsdonni-1 H-muppomno[2,3-
blmupuaus (1,58 1, 4,5 mmouns), N,N-guu3onpormmatiiamud (1,75 T, 13,5 mMons) u 1-amuHO-4-
munepuauHon (0,58 1, 5,0 Mmonp) B 50 Mi M30mpoOmaHoNa W MONYYaJId CYCIEH3HIO.
IlepememnBanu peaklMOHHYIO cMmech mnpu Temnepatype 95°C B Teuenue 16 uacos. Ilocne
peakuuy OXJaKOald CMech IO KOMHATHOW Temmeparypsl, nobaemsimun 50 M BOmbl U
sKcTparuposany sTunaneratoM (3x50 mi). Opranndeckue ¢aspl OOBEIUHSIIM M BbICYIIHUBAIN
Hay Oe3BomHbIM  cynbdarom Harpus. OcymecTBisian  (QUIBTPOBAHHE, BBICYIIMBAHUE
NOCPEJCTBOM LEHTPU(YTUPOBAHUS, OYUCTKY IOCPEICTBOM KOJIOHOYHOH xXpomarorpapuu u
noinydanun  coenuHeHne  1-((S-Hutpo-1-n-romyoncynedonun-1H-nupporno[2,3-b|nupuann-4-
wi)amuHo )iunepunuH-4-o1 (0,91 r, Beixon 47%). XKKXMC UDP (+) m/z: 432,2 (M+1).

Cragua D:

Hobasnsnu COeIMHEHNE 1-((5-auTpo-1-n-Tonyoncynsdonun-1H-nuppono[2,3-
b Jmupuanna-4-un)amuno)nunepuana-4-on (0,91 r, 2,1 MMoOib) B CMEIIAHHBIN PacTBOPUTED,
comepakauil 15 Mi1 3TaHoNa U 5 MIT BOJBI, U MOJIy4aJid CYCIEH3MIO, a 3aT€M IOCJIEI0BATEIbHO
nobasnsin TBepAbIA Xyopun ammonus (0,45 r, 8,4 MMoup) U moporikoodpasHoe kese3o (0,59 r,
10,5 mmonb). Harpesanu no temmneparypsl 80°C u nepememmBanu B Teuenue 4,5 gacos. [Tocie
peakiuy (UIBTPOBAIM PEAKLMOHHbIH pPAacCTBOP M IPOMBIBAIM OT(HMIBTPOBAHHBIA OCAIOK
COOTBETCTBYIOIIMM KOJIMYECTBOM 3Tmianerara. KoHneHTprposaau GpuibTpaT npy NOHMKEHHOM
JaBJIEHMH M TIOCPEIACTBOM KOJOHOYHOH Xpomarorpaduu ¢ NPUMEHEHHEM Tejisl JTHOKCHIA
KpeMHUsT — monydanu — coenuHeHue  1-((S-amunO-1-m-Tonyoncynabponui- 1 H-muppono[2,3-
b]mupunun-4-un)amuno)nunepunua-4-on (0,75 r, Bexox 88%). XKXMC UDP (+) m/z: 4022
(M+1).

Cranus E:

PactBopsiiu COEIIMHEHHE 1-((5-amuHoO- 1 -n-ronyoncynsponmi- 1 H-muppono[2,3-
b]mupunun-4-un)amuno)munepuaua-4-on (750 mr, 1,87 mmoinb) B 10 M1 YKCYCHOI KHUCIIOTBI U
nobasnsim TpusTHIIOpTOohOopMuar (2,77 1, 18,7 mmons). Harpesanu no temmneparyper 116°C u
nepememBany B TedeHue 0,5 waca. llocne peakuuu KOHUEHTPUPOBAIU MPU MOHHKEHHOM
JaBJIEHUH M TIOCPEIACTBOM KOJOHOYHOH Xpomarorpaduu ¢ NPUMEHEHHEM Tejsl JHOKCHIA
KpeMHUs  mojy4anu  coeauHeHwe  1-(6-m-tonyouncynbhonunumunasol4,5-d|ouppono[2,3-
b]mupunun-1(6H)-mn)munepunun-4-on (453 wr, Bbxon 59%). XKXMC HUDP (+) m/z: 4122
(M+1).

Cragus F:

PactBopsinu COEIMHEHNE 1-(6-n-Tonyouncynbhouunumunasol4,5-douppono|2,3-
b]mupunun-1(6H)-wn)munepunun-4-on (150 mr, 0,36 mmonp) B 10 mi puxyiopmerana u

nobasnsim Metuicynbdormxaopun (82 wmr, 0,72 mmons) u TpwyTHiamuH (109 mr, 1,08
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mmonb). [lepememmBany mpu KOMHATHOH TemmnepaTtype B TeueHue | waca. Ilocne peakumm
KOHLIEHTPUPOBAJIM NPU MOHWKEHHOM JIaBJICHUU U TIOCPEACTBOM KOJIOHOYHOHM XpomaTorpaduu ¢
NPUMEHEHNEM resst IUOKCUAA KPEMHUS TOJTyJaJTn COEIIMHEHNE 1-(6-n-
tonyoscynbhonnanmunaszol4,5-dnuppono| 2,3-b|nupunus- 1 (6H)-un)munepuans-4-
unMetancybhoHat (144 mr, Bexon 82%). XKXMC UDP (+) m/z: 490,2 (M+1).

Cranus G:

PactBopsuiu  coemunenue  1-(6-m-tonyoncynbdonmmmmunasonol4,5-d|muppool2,3-
b]mupunun-1(6H)-un)munepuaun-4-unmerancynbdonar (95 wmr, 0,19 mmonb) B 5 M N,N-
muMermidopmamuia u podaemsiu tuaHun Hatpust (82 wmr, 1,67 mmonp). HarpeBamu no
temneparypbl 80°C u nepeMemMBaiy pPEaKLUOHHYIO CMECh B T€U€HUE 16 4acoB B 3alUTHOMN
armocdepe azota. Ilocne peakuuu 100aBIsIN COOTBETCTBYIOIIEE KOTUYECTBO BOJHOTO PacTBOPA
TUAPOKCUA HATpust W 3KcTparupoBanu otunaneratoM (3x20 wmu). Opranudeckue (asbl
o0beAMHSANMN W BBICYIIWBAIU Han Oe3BOmHBIM cyiabdarom Hatpus. Ilocie ¢unbTpoBaHus u
BBICYIIMBAHHUA  TOCPEACTBOM  LEHTPU(YTHpPOBaHHWS  MOJydand  coenuHeHue  1-(6-m-
Tonyoncynbponuanmunazo[4,5-dnuppono| 2,3-bnupunun- 1 (6H)-wn)nunepuans-4-
kapOouuTpui (42 wmr, Beixoxa 50%). XKXMC UDP (+) m/z: 421,2 (M+1).

Craaus H:

PacTtopsinu COEMHEeHNE 1-(6-n-ronyoncynsporunumunazo[4,5-d]muppono|2,3-
b]mupunun-1(6H)-un)munepunun-4-kapobonurpun (42 mr, 0,1 mMmonb) B 8 MJI MeTaHona u
nobasnsim  Tper-Oyrokcun kamuss (56 wmr, 0,5 mwmonb). I[lepemernmBainu mpu KOMHATHOH
TeMrnepatype B TedueHue 6 yacos. [locne peakuuu ycranasnusanu pH Ha ypoBHe oT 7 10 8 ¢
MIOMOIIBEO YKCYCHOM KHUCJIOTHI U KOHLICHTPUPOBAJIH MPH MOHIKEHHOM naByieHuu. [locpencrsom
B2XX NNV ER COeMHEHNE 1-(mmunazo[4,5-dmuppono[2,3-b]nupunun-1(6H)-
un)nunepuauH-4-kapoouutpun (12 mr, Bexon 45%). 'H AMP (400 MI'u, DMSO-ds) & 11,86 (s,
1H), 8,56 (s, 1H), 8,49 (s, 1H), 7,46 (t, 1H), 6,84 (dd, J = 3,0, 1,8 I'y, 1H), 3,45 - 3,36 (m, 2H),
3,32 - 3,28 (m, 2H), 3,24 - 3,12 (m, 1H), 2,24 - 2,14 (m, 2H), 2,14 - 2,03 (m, 2H). )XXMC 12P
(+) m/z: 267,2 (M+1).

IIpumep 2
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Criocob nmony4eHnst OCYIIECTBISIH CIEAYIOIINM 00pa3oM:
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Cragus A:

PactBopsinu 1-tper-OyTokcukapbonun-4-nnanomermnnunepuaud (5,0 r, 22,3 Mmonb) B
20 Mn puxjopMeTaHa M MemieHHO pno0ammsanu 20 mMul TPUPTOPYKCYCHOM KHMCIOTBI TMpHU
temneparype 0°C. 3areM nepemellnBaiy NPU KOMHATHOW TeMIEpaType B TeUeHHE 2 YacoB.
Ilocne peakuuu MOCPENCTBOM BaKyyMHOIO KOHLEHTPUPOBAaHUS MOJy4ald COEAUHEHHE
Tpudropauerar 4-manomerunnunepuanta (5,53 r, Boxon 100%).

Cranus B:

PactBopsinu  coepmuuenue Ttpudropaunerar 4-nmaHomerwnnunepunuHa (5,53 r, 20,0
MMOJIb) M HUTPUT Hatpus (2,76 r, 40,0 mmonp) B 30 M BOABI U MEIJIEHHO AOOABISIM B
KarejgpbHOM pexxume 5,0 M ykcycHoit kucnotel npu Ttemmeparype 0°C. IlepememnBanu
peakMoHHYI0 cMech mpu Temmeparype 35°C B Teuenue 16 uacos. Ilocnme peaxiuu
ycraHaBiuBajin pH peakMOHHOrO pacTBOpa Ha YpOBHE 8, HMCIONB3ysl KapOOHAT HATpus, U
SKCTparupoBaigu dtunaneratoM (5x250 mut). Opranudeckue ¢asbl OOBEAMHSIN, BbICYIIUBAIN
Han Oe3BOAHBIM  Ccynb(aroM HaTpus, (QUIBTPOBAIM U  BBICYLUIMBAIN  MOCPEACTBOM
UeHTPU(YrUPOBAHKS W TOJyYalu COeduHeHHe |-HuTpo3o-4-umanomeruanunepunud (5,3 T,
BeIx07 70%). XKXMC UDP (+) m/z: 154,1 (M+1).

Cranus C:

PactBopsuin coenunenune 1-HuTpo3o-4-mpmanomerwinunepunns (5,2 r, 20,0 mmons) B 15
MJI METaHOoJla, AOOaBJISIM TMOpPOIKooOpasHblii HuHK (3,92 1, 60,0 MMONB) W MEAJIEHHO
no0aBIsIM B KamelnbHOM pexkuMe 15 mu ykcycHoi kucnotsl npu temneparype 0°C. Ilocne
nobaBleHNs TIepEeMEIINBAIA PEAKIIMOHHYI0 cMech mpH Temneparype 30°C B TeyeHmne 3 4acos.
IMocne peakiuu (UIBTPOBANM PEAKIIMOHHBIM PACTBOP W MOJyYaid COeNuHEHUe |-aMuHO-4-
uaHoMerwmunepuanH (5,3 T, Beixon 60%) MOCPEenCTBOM POTOPHOTO HCHApeHws QUIbTpaTa.
KXMC UDP (+) m/z: 140,1 (M+1).

Cranusa D:

Hobasnsimun  coepmHeHue  4-xyop-5-HUTpPO-1-m1-Tonyoncynsdonni-1 H-muppomno[2,3-
blmupuans (3,51 1, 10,0 mmone), N, N-guusonpommuntmwiamut (7,75 T, 60,0 MMob) U 1-aMuHO-

4-nmanomernnmunepuaud (2,09 1, 15,0 mMmonp) B 200 MJ M30MpONAHONA W IOJNyHalld
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cycrnensuto. IlepemelnnBany peakuOHHYIO cMech npu Temnepatype 95°C B TeueHue 16 yacos.
ITocne peakuum cMech OXJIAXAAJIH A0 KOMHATHOH TemmepaTypsl u pobasisimm 200 Mil BOIBL
SKCTparupoBainn stuiaueratroM (3x250 mi), a 3arem opraHuueckue ¢Gasbl OOBEAMHSIIH,
NPOMBIBANIN, UCTIONB3Yst 300 MJT HACBILIEHHOTO PacTBOpPA XJIOPHIA HATPHSL, U BBICYLIMBAIN HAM
0e3BoaHBIM Ccyib(aToM HaTpus, GUIBTPOBAIM U 00pabaThIBaJd HA POTOPHOM HCIAPUTEIIE,
OYHIIAJIN TTOCPEACTBOM KOJIOHOYHOH XpomaTtorpaduu ¢ MPUMEHEHHEM Telisl AMOKCHIA KPEMHUS
u nonydaiu coenunenue 2-(1-((S-autpo-1-n-roayoncynsdonmn- 1 H-nuppono[2,3-b nupuann-4-
WJT)aMUHO )TunepuaAnH-4-mn)aneronutpun (2,02 r, Beixox 44%). XKXMC HUIP (+) m/z: 455,1
(M+1).

Cragusa E:

Hobasnsmu  coenunenne  2-(1-((S-autpo-1-n-ronyoncynsdonun-1H-nmuppono[2,3-
b Jmupuana-4-un)amuno)nunepuaua-4-un)aneronurpuna (1,37 r,3,0 MMonb) B CMeLIaHHBIN
pacTBopuUTesb, conepxkamuii 60 mu 3TtaHona U 20 MJ BOXBIL, MOJy4as CYCIEH3HIO, a 3aTeM
NOC/IeIOBATENIbHO  N00aBsii  TBepablid  xyopux ammonusi (0,64 r, 12,0 wmmonb) u
nopowmkoodpasnoe xenezo (0,67 r, 12,0 mmonp). Harpesamu no temmeparypel 80°C u
nepeMeinuBany B TedeHue 2,5 dacos. [locne peakiun GuiabTpoBasM peaKMOHHBIH PacTBOP U
IPOMBIBAIA OT(GUIIBTPOBAHHBIN OCAOK, UCTONb3ys SO Mt sTrnanerara. JloGasnsm B punbTpar
50 M BOmbI M 3KcTparupoBanu stunaneratoM (3x70 mur). Opranudeckue ¢a3bl 0OOBETUHSIIH,
MPOMBIBAJIN, UCTIONB3Ys 150 MJT HACBILIEHHOTO PAcTBOpPA XJIOPHIA HATPHSI, U BBICYLIMBAIN Ha
Oe3BogHbIM cynbdaTrom HaTpusi. OCyIECTBISIN BaKyyMHOE (DHIBTPOBAHUE, KOHLIEHTPUPOBAIN
¢unbTpaT TpPU TOHMKEHHOM JaBJICHUUW © mnosydanu coegunenue 2-(1-((5-amuno-1-11-
tonyoscyibhonni- 1 H-muppono[2,3-b mupuann-4-uin)aMuHO )TUNepUAH-4- 1T )alleTOHUT P
(1,02 r, Bexon 80%). XKXMC UIP (+) m/z: 425,1 (M+1).

Cragus F:

PactBopsiiu ~ coemunenne  2-(1-((S-amuHO-1-n-tonyoncynsponmi-1H-muppoino|2,3-
bmupunuH-4-un)amuHO )nunepuauH-4-ni-aneToHuTp (424 mr, 10 mmoine) B 10 MJ1 yKCYCHOM
KUCIIOTHI 1 Aobasnsum TpusTHiopropopmuar (1,48 r, 10 mmons). Harpesanu 1o temmnepaTypsl
116°C wu mnepememuBanmu B Teuenne 0,5 wuaca. Ilociae 3TOro peakUOHHYHO CMECh
KOHLIEHTPUPOBAJIM TPHU MOHWKEHHOM JIaBJICHUU U TIOCPEACTBOM KOJIOHOYHOH XpomaTorpaduu ¢
IIPUMEHEHUEM reJist OUOKCULA KpEMHHUS NOJIy4aiiu COEUHEHNUE 2-(1-(6-1-
tonyoscyibponnanMunaszol4,5-dnuppono| 2,3-b|mupunus- 1 (6H)-un)munepuans-4-
win)aneToHuTpud (256 mr, Beixon 59%). XJKXMC 3P (+) m/z: 435,2 (M+1).

Craaus G:

PacrBopsiiu  coenunenue  2-(1-(6-m-tonyosncynbhonumumunasol4,5-d jouppoo[2,3-

b]mupunun-1(6H)-un)munepunun-4-un)aneronurpun (95 wmr, 1,0 mmoms) B 10 M
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teTparuapodypana u nodasisuu 60% runpun Hatpus (40 mr, 1,0 mmons). IlepememmBanyu npu
KOMHATHOH TemnepaTtype B TedeHue 1 daca. Ilocne peakuun ycranasnusaiu pH Ha yposHe o1 7
70 8 C MOMOIIBI0 YKCYCHOW KUCJIOTBI M KOHIIEHTPUPOBAIHM CMECh NPU MOHUKEHHOM IaBIIEHHH.
ITocpencTBOM KOJIOHOUHOM XpomaTorpaduu ¢ mpuMeHeHueM resist Tuokcruaa kpemaus u BOXKX
noiy4anu coepuHenue 2-(1-(ummpaso[4,5-d]muppornol2,3-blnupuann-1(6H)-unm)nunepuann-4-
wi)aueToHuTpun (24 mr, Beixon 42%). 'H IMP (400 MI'u, CDCl3) & 10,07 (s, 1H), 8,81 (s, 1H),
8,13 (s, 1H), 7,40 (s, 1H), 6,80 (s, 1H), 3,56 - 3,19 (m, 4H), 2,48 (d, J = 6,4 I', 2H), 2,13 - 2,08
(m, 2H), 2,07 - 1,94 (m, 1H), 1,91 - 1,75 (m, 2H). )KXMC U3P (+) m/z: 281,2 (M+1).
IIpumep 3

2-(1-(merunumunasol4,5-dnuppono[2,3-b]nupuaus- 1 (6H)-un)nunepuaun-4-
WUJT)aLeTOHUTPUIT

Crnioco0 nmosy4eHust OCY IIECTBISIIH CISAYIOIIM 00pa3oM:
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Cramus A:

PactBopsiiu Terpadropodbopat TpusTuiokconus (190 mr, 1,0 mmone) u aneramuz (59 mr,
1,0 mmonp) B 10 Mt terparmapodypaHa W MepeMelIMBaIN MPU KOMHATHOH TeMmmepaType B
TedyeHue 2 yacoB. KOHIEHTpUPOBAIM MPU MOHMKEHHOM JABJICHHH C MOJyY€HUEM OeCLIBETHOTO
Maciia, KOTOpO€ pacTBOPsUIM B 5 MJ abCONIOTHOrO 3TaHOJA;, N00aBIsUIM 5 M aOCOJFOTHOTO
sTaHojia, 4toObl  pactBOpuTh  coenwHeHue  2-(1-((5-amumHo-1-m-tonyoncyasdonmi-1H-
nppoo| 2,3-b JnupuanH-4-un)amMuHO ) munepuanH-4-un)aueronutpun (212 mr, 0,5 mmods).
Harpesanu no temneparypbl 75°C U nepemelnnBaiy peakLiMOHHYIO CMeCh B TedeHue 1 dyaca.
ITocne 3TOro peakIMOHHYK) CMECh TaCHJIM HACHIIIEHHBIM BOJHBIM pPAacTBOPOM OHMKapOOHaTa
Hatpust ¥ pobaemsuin 30 MJI BOABI, SKCTparuposanu sTuiauneratroM (3x30 mi), a 3arem
opranuueckue (aspl OOBENMHANM, TPOMBIBAIHN, HCTONB3Ysl SO MII HACBIIIEHHOTO pPacTBOpa
XJIOpU/Ia HATpUs, W BBICYLIMBAIM Haa Oe3BOAHBIM cyibparom Hatpusa. OcymecTBisim

BaKyyMHO€ (UIBTPOBAHHE, KOHLEHTPUPOBAIN (UIBTPAT NPU MOHWKEHHOM JaBJICHUH U
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NOCPECTBOM KOJIOHOYHOM XpoMaTorpadpuu ¢ MPUMEHEHHEM Tellsl TUOKCHIA KPEMHUS TTOJTydalld
COeIMHEHHE 2-(1-(2-metun-6-n-ronyoncynspormnmumunazo[4,5-d jruppono|[ 2,3-b Jrupunun-
1(6H)-um)munepunua-4-mn)aneronurpun (180 mr, Berxox 80%). XKXMC UIP (+) m/z: 448,1
(M+1).

Cranus B:

PactBopsinu COeNIMHEHNE 2-(1-(2-meTun-6-n-ronyoncynbhoHIIUMIIA30[ 4, 5-
d]muppono[2,3-blnupuann-1(6H)-um)nmunepuann-4-un)aueronntpun (180 mr, 0,4 mmonb) B 9
MJI MeTaHojia M pA00aBismu 4 MJI  OJZHOHOPMAJIBHOTO pPacTBOpa TUAPOKCHIA HATPHSL.
IlepememuBanu npu KOMHATHOM Temmepatype B TedeHue 16 wacos. Ilocne peaxuuun
yctanasiauBanu pH Ha ypoBHe OT 7 10 8 ¢ MOMOIIBK YKCYCHOM KHUCJIOTBI U KOHLIEHTPUPOBAJIU
IpyU  TOHWKEHHOM  JaBJIeHWH, nony4danu  coeguHeHne  2-(1-(2-mermnummpaszon[4,5-
d]muppono[2,3-blnupuann-1(6H)-unm)nunepuann-4-un)aueronurpun (70 mr, Beixox 60%)
MOCPECTBOM KOJIOHOYHOM XpoMaTorpaduu ¢ MpUMEHEHUEM Tejist TUoKcuaa kpeMmuusi 1 BOXX.
'H AMP (400 MI', DMSO-de) & 11,86 (s, 1H), 8,46 (s, 1H), 7,48 (t, J = 3,0 I'u,1H), 6,70 (dd, J
=32Twun, 1,6 I'y, 1H), 3,57 (t, J = 10,2 I'y, 2H), 3,13 (d, J = 10,2 ', 2H), 2,64 (d, J = 6,4 T'ny,
2H), 2,52 (s, 3H), 2,15 - 2,04 (m, 1H), 2,00 - 1,89 (m, 2H), 1,68 - 1,56 (m, 2H). 2KXXMC HUDP (+)
m/z: 295,2 (M+1).

IIpumep 4

m

2-(1-(3tunumupasol4,5-dmuppono[2,3-b mupuaun-1(6H)-un)nmunepuann-4-
WJT)alleTOHUTPHIT

Criocob mosy4eHHst OCYIECTBISUIH CISAYIOIINM 00pa3oM:
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Cragus A:

PactBopsuin Terpadropobopar TpusTUiIokcoHUs (190 mr, 1,0 MMONB) U MPOTHOHAMUA
(73 mr, 1,0 mmonp) B 10 Mt TeTparuapodypana u nepeMeInnBain NPy KOMHATHOH TeMITepaType

B TeueHne 2 4yacoB. KOHLIEHTpHpOBaIM PU MOHMKEHHOM JAaBJIEHUH C MOJy4YeHHEM OeCI[BETHOTO
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Maciia, KOTOpO€ pacTBOPsUIM B 5 MJ abCONIOTHOTO 3TaHOJNA;, M00aBIsUIM S M aOCOJFOTHOTO
sTaHojia, 4toObl  pactBOpuTh  coenwHenue  2-(1-((5-amumHo-1-m-Tonyoncyasdonmi-1H-
npposo| 2,3-b jnupuans-4-un)amMuHO ) munepuaAnH-4-un)aueronutpun (212 mr, 0,5 mmodns).
Harpesanu no temnepatypbl 75°C U nepemelinBaiy peakLiMOHHYIO CMeCh B TedeHue 1 daca.
Ilocne 3TOro peakIMOHHYI) CMECh TaCHJIM HACHIIIEHHBIM BOJHBIM pPAacTBOPOM OHMKapOOHaTa
Hatpusi u pobammsuiu 30 MJT BOABIL, 3KCTparupoBaim stuianeraroM (3x30 mi), a 3atem
opranuueckue (aspl OOBENMHANM, NMPOMBIBAIHM, HCTONB3Yys SO MII HACBIIIEHHOTO pPacTBOpa
XJIOpU/Ia HAaTpus, W BBICYLIMBAIM Haja 0e3BOAHBIM cyibparom Hatpusa. OcyumecTBiusmm
BaKyyMHO€ (UIBTPOBAHHWE U KOHLEHTPUPOBAIM (PUIBTPAT NPU MNOHMUKEHHOM J1aBJICHUH,
NOCPECTBOM KOJIOHOYHOM XpoMaTorpadpuu ¢ MPUMEHEHUEM Tellsl TUOKCHIA KPEMHUS TOJTy4alln
COeIMHEHHE 2-(1-(2-sTun-6-n-ronyoncynsponunumunazo[4,5-d jnuppono[ 2,3-b Jrupunun-
1(6H)-um)nunepunun-4-mn)aneronurpun (180 mr, Beixox 78%). XKXMC UIP (+) m/z: 462,1
(M+1).

Cranus B:

PactBopsinu COENIMHEHUE 2-(1-(2-3Tun-6-n-ronyoncynbdoHumumMunaszo[4,5-
d]mupposo[2,3-blnupuann-1(6H)-un)nunepuann-4-un)aueronutpui (180 mr, 0,39 mmorb) B 9
MJI MeTaHoja W J00aBisd 4 M OJHOHOPMAJIBHOTO pPAaCTBOpPAa THUAPOKCHAA HATPUSL
IlepememnBanu mnpu KOMHATHOH Temmepatype B TedueHue 16 wacos. Ilocne peaxuuu
yctaHaBauBainu pH Ha ypoBHe OT 7 110 8 ¢ MOMOIIBIO YKCYCHOM KHUCIOTBI U KOHLIEHTPUPOBAIU
NPU TTOHIKEHHOM JIaBJIEHUH, MOCPEICTBOM KOJIOHOYHOM XpoMaTorpaduu ¢ IPUMEHEHUEM Telist
nrokcuaa kpemuust 1 BOXKX nonyyanu coenunenune 2-(1-(2-s3trunmumunason|4,5-d|muppono[2,3-
bmupunun-1(6H)-un)nunepunun-4-un)aneronutpun (75 mr, suixon 62%). 'H SAMP (400 MI'n,
DMSO-ds) & 11,86 (s, 1H), 8,49 (s, 1H), 7,48 (t, J = 3,0 I'u,1H), 6,71 (dd, J = 3,2 T'y, 1,6 I'y,
1H), 3,59 (t, J = 10,2 'y, 2H), 3,12 (d, J = 10,2 'y, 2H), 2,92 (q, J = 7,5 'y, 2H), 2,65 (d, J = 6,4
I'u, 2H), 2,16 - 2,05 (m, 1H), 2,00 - 1,91 (m, 2H), 1,68 - 1,56 (m, 2H), 1,31 (t, J = 7,5 'y, 3H).
KXMC UDP (+) m/z: 309,2 (M+1).

IIpumep S

N
N
DR

2-(1-(2-(runpoxcumermn)umuaasol 4,5-d|muppono[ 2,3-bmupuans- 1 (6H)-un)nunepuans-

T

4-nT)anieTOHUTPIIT

Criocob nmony4eHnst OCYIIECTBISIH CIEAYIOIINM 00pa3oM:
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Cragus A:

PactBopsiiu  terpadropobopar  TpudTHIOKCOHHs (135 wmr, 0,71 wMmomb) u

ruapokcuaneramun (53 mr, 0,71 mmonp) B 10 mi TerparugpodypaHa U nepemMelInBaind Ipu
KOMHATHOU TeMmmepaType B TeueHue 2 4acoB. KOHLEHTpHpOBaIU MPH NOHMKEHHOM JIaBJICHUU C
NoJy4eHHeM OEeCI[BETHOTO Macja, KOTOpPO€ pacTBOPsUIM B S5 M aOCONIOTHOrO 3TAHOJA,
nobaBnsanM S M aOCOMIOTHOrO 3TAaHONA, YTOOBI pacTBOpUTh coeauHenue 2-(1-((5-amuno-1-m-
tonyosncynbponui- 1 H-nupposno[2,3-b mupuarn-4-uin)aMuHO )TUNEpUANH-4- 1T )alleTOHUT P
(100 wmr, 0,24 mmonb). HarpeBamu no temmepatypbl 75°C U mepemMemMBaiyd pPeaKMOHHYIO
cMmech B TedeHue | dvaca. Ilocie 3TOro peakiMOHHYIO CMECh I'aCHJIM HACBIIIEHHBIM BOIHBIM
pacTBopoM OumkapOoHata HaTpus U n00aBmsu 30 MJI BOIBI, SKCTPArMpOBATIH STHIIALIETATOM
(3x30 ™), a 3atem opraHuueckue ¢aspl OOBEAMHSIIM, NPOMBIBAIH, HCHONB3Yys S50 M
HACBILIEHHOTO PacTBOPA XJIOPHIA HATPUs, M BHICYLIMBAIM HaJ O€3BOAHBIM Cyib(aToOM HATpHSL.
Ocy1ecTBisiin BaKyyMHOE (UIBTPOBAHHE M KOHLEHTPUPOBAIU (UIBTPAT MPH MOHMKEHHOM
JaBJICHUH; TTOCPEICTBOM KOJIOHOYHOH XpomaTorpaduu ¢ MpUMEHEHUEM reJist AUOKCUIA KPEMHUS
MOJTyYasu COeIMHEHNEe 2-(1-(2-(rumpOKCUMETHIT )-6-TI-TONTY OJICY IbHOHMITUMUA30[ 4, 5-
d]mupposo[2,3-blnupuann-1(6H)-un)nmunepuann-4-wn)aueronutpun (80 wmr, Bexox 72%).
KXMC UDP (+) m/z: 465,1 (M+1).

Cranus B:

Pacteopsuiu coenunenue 2-(1-(2-(ruapoKCUMeTHIT)-0-T-TONyoNICY b OHUIMMUAA30(4, 5-
d]muppono[2,3-blnupuann-1(6H)-un)nmunepuann-4-wn)aueronutpun (80 mr, 0,17 mmons) B 9
MJI MeTaHojJla H JA00aBisuiM 3 MJI  OJHOHOPMAJIBHOTO pPacTBOpa TUAPOKCHIA HATPHSL
IlepememuBanu npu KOMHATHOH Temmepatype B TedeHue 16 wacos. Ilocne peaxuuun
yctaHasiausanu pH Ha ypoBHe OT 7 10 8 ¢ MOMOIIBIO YKCYCHOM KHUCJIOTBI U KOHLIEHTPUPOBAIU
IPU TTOHIDKEHHOM JIaBJIEHUH, MTOCPEICTBOM KOJIOHOYHOM XpoMaTorpaduu ¢ IPUMEHEHHUEM Telist
nuokcuna kpemuuss 1 BOXKX monywanmu coenunenue 2-(1-(2-(rumpokcumerui)umunasol4,5-
d]muppono[2,3-b]nupuaun-1(6H)-un)nunepuaun-4-un)aneronurpun (20 mr, Boixon 38%). 'H
SAMP (400 MI'y, DMSO-de) 6 11,92 (s, 1H), 8,54 (s, 1H), 7,50 (t, J = 3,0 I'y, 1H), 6,73 (dd, J =
3,2, 1,8 I'u, 1H), 5,31 (t,J = 6,0 ', 1H), 5,16 (q, J = 6,6 ', 1H), 4,70 (d, J = 6,0 I'y, 2H), 3,57
(t, J=10,2T'w,2H), 3,15 (dd, J = 10,2I'y, 2H), 2,64 (d, J = 6,4 'y, 2H), 2,15 - 2,04 (m, 1H), 1,98
- 1,89 (m, 2H), 1,72 - 1,60 (m, 2H). )KXMC HU3P (+) m/z: 311,2 (M+1).
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IIpumep 6

2-(1-(2-(2-runpoxcusryTrm)umuaasol 4,5-d|nmupponol 2,3-b Jnupuans-1(6H)-
W)U PUANH-4-11T)alle TOHUTPIIT

Criocob nmony4yeHnst OCYIIECTBISIIN CIEAYIOIIM 00pa3oM:
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Cranus A:

PactBopsiiu  terpadTopobopar tpusTHiOKcoHMs (135 wmr, 0,71 wmmomp) u  3-
ruapokcunponasamun (64 mr, 0,71 mmoine) B 10 mn TerparuapodypaHa U nepeMenuBaiu npu
KOMHATHOU TeMmmepaType B TedeHue 2 4acoB. KOHLIEHTpUpPOBaIU NP NOHMKEHHOM JIaBJICHUU C
HOJly4YeHHeM OECLIBETHOTO Maclia, KOTOpO€ pAacTBOPSIM B S5 Ml aOCONIOTHOTO 3TAHOJA;
nobaBnsim 5 M aOCOMIOTHOTO 3TaHOJNA, YTOOBI pacTBOpuUTh coexuneHue 2-(1-((5-amuno-1-11-
tonyoscyibponni- 1 H-muppono[2,3-bmupuann-4-uin)aMuHO )TUnepuaH-4- 1T )alieTOHUT PHIT
(100 wr, 0,24 mmonb). HarpeBanmu no temmepatypbl 75°C U mepeMeInuBaid PeakHOHHYEO
cMmech B TedeHne | dyaca. Ilocie 3TOro peakMOHHYK) CMECh T'aCHJIM HACBHIIIEHHBIM BOIHBIM
pacTBopoM OumkapOonara Hatpusi U noOaBysi 30 MJI BOZBI, SKCTPATHPOBAIH STHJIALETATOM
(3x30 wmu), a 3arem opraHuveckne (asbl OOBEOUHSUIH, TPOMBIBAIH, HCIONB3Ys S50 M
HACBIIEHHOTO PAaCcTBOPA XJIOPUAA HATPUsS], U BBICYLIMBAIN HAJ O€3BOIHBIM CYJIb(HaTOM HATPHSL
OcymecTBisiin BaKkyyMHO€ (UIBTPOBAHHE M KOHLEHTPUPOBAIN (UIBTPAT MPH MOHIKEHHOM
JaBJICHUH; ITOCPEICTBOM KOJIOHOYHOH XpoMaTorpaduu ¢ MpUMEHEHUEM reJist AUOKCUIA KPEMHHUS
MOJTyJaJiv COeTMHEHUE 2-(1-(2-(rumpOKCHATHI )-6-TT-TONYONICY TbOHUTUMIIA30[ 4, 5-
d]muppono[2,3-blnupuann-1(6H)-unm)munepuann-4-wn)auneronutpun (60 wmr, Bexox 52%).
KXMC UDP (+) m/z: 479,1 (M+1).

Cranus B:

Pacteopsin  coenunenne  2-(1-(2-(rugpoxcusTHI)-0-TI-TONYONCYIbGOHUINMUAA30(4, 5-

d]muppono[2,3-blnupuann-1(6H)-um)nmunepuann-4-mn)aneronntpun (60 mr, 0,13 mmons) B 9
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MJI MeTaHojia ® JA00aBisiii 3 MJI  OJHOHOPMAJIBHOTO pPacTBOpa TUAPOKCHIA HATPHSL.
IlepememuBanu npu KOMHATHOH Temmepatype B TedeHue 16 wacos. llocne peaxuuun
yctanasiausainu pH Ha ypoBHe OT 7 10 8 ¢ MOMOIIBK YKCYCHOM KHUCJIOTBI U KOHLIEHTPUPOBAIU
IPU TTOHIDKEHHOM JIaBJIEHUH, MTOCPEICTBOM KOJIOHOYHOM XpoMaTtorpaduu ¢ IPUMEHEHHUEM Telist
nuokcuna kpemuus u BOXX momydamu coemmuenue 2-(1-(2-(rumpoxcudTiin)umuaaszo[4,5-
d]muppono[2,3-b]nupuaun-1(6H)-un)nunepunun-4-un)aneronurpun (20 mr, Bbixon 48%). 'H
SAMP (400 MI'uy, DMSO-ds) & 11,87 (s, 1H), 8,49 (s, 1H), 7,48 (d, J = 3,4 I', 1H), 6,71 (d, J =
3,4, 1,8 'y, 1H), 4,80 (brs, 1H), 3,84 (t, J = 7,0 I'u,2H), 3,59 (t, J = 10,4I'y, 2H), 3,16 - 3,06 (m,
4H), 2,65 (d, J = 6,4 I', 2H), 2,15 - 2,04 (m, 1H), 1,98 - 1,89 (m, 2H), 1,72 - 1,60 (m, 2H).
KXMC UDP (+) m/z: 325,1 (M+1).
IIpumep 7
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(R)-2-(1-(2-(1-ruppokcustin)umunasol4,5-d [mupposo[2,3-bnupuaun-1(6H)-
W) TUNEPUINH-4-11) A€ TOHUTPIIT

Crniocob mosy4eHHst OCY IIECTBISUIH CISAYIOIIM 00pa3oM:
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Cragus A:

PactBopsiiu Terpadropobopar TpusTHiokcoHHUs (251 mr, 1,32 mmonb) u R-maktamun
(118 wmr, 1,32 mmounb) B 8 mut TeTparunpodypaHa ¥ MepeMeIINBAIN PEAKIIHOHHYIO CMECh TPHU
KOMHATHOU TeMmmepaTtype B TedeHue 2 yacoB. KOHLEHTpHUpPOBAIN NP NOHMKEHHOM JIaBJICHUU C
NOJy4eHHeM OEeCIIBETHOTO Macja, KOTOpPO€ pacTBOPsUIM B S5 M aOCONIOTHOrO 3TAaHOJA,
nobaBnsm 5 M aOCOMIOTHOTO 3TaHOJA, YTOOBI pacTBOpuUTh coexuHeHue 2-(1-((5-amuno-1-11-
Tonyoncyibhonmi- | H-muppono[2,3-b | mupuann-4-un)aMUHO )THITePUAHH-4- 1T )alIeTOHUTP T
(189 wmr, 0,44 mmonb). Harpesanmu no temmepatypsl 75°C W mepeMeInnBaid PEeaKkHOHHYIO
cmech B TeueHue | daca. Ilocnme 3TOro peakMOHHYKO CMECh TacHUIM BOJHBIM PacTBOPOM

OukapOonara HaTpusi U godasysu 30 MIT BOIBI, SKCTparupoBaiu 3Tmianeratom (3x30 mn), a
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3aTeM opraHuueckue Gpaspl OOBENUHSIH, TPOMBIBAIIN, HCIIONB3Ys SO MJT HACHIIEHHOTO PacTBOPa
XJIOpY/Ia HATpuUs, W BBICYLIIMBAIM Haa O0e3BOAHBIM cyibparom Hatpusa. OcymecTBisim
BaKYYMHO€ (WJIBTPOBAHHE M KOHLEHTPUPOBAIM (UIBTPAT MPH MOHWKEHHOM JaBJICHUH,
NOCPECTBOM KOJIOHOYHOM XpoMarorpadpuu ¢ MPUMEHEHUEM Tellsl TUOKCHIA KPEMHUS TTOJTyHalln
coequHenne (R)-2-(1-(2-(1-ruppokcusTi)-6-n-Toiyoscynabdonunumunasol4,5-d jonupposo[ 2,3-
b]mupunun-1(6H)-mn)munepunun-4-un)aneronurpun (110 mr, Beixox 52%). XKXMC HUDP (+)
m/z: 479,1 (M+1).

Cranusa B:

PactBopsinu COEIMHEHNE (R)-2-(1-(2-(1-runpokcusTHI)-6-11-
TosyoJicyibhormmMunasol4,5-d|nupposno[2,3-bmupunun- 1 (6H)-mn)munepuann-4-
win)aueronurpui (110 mr, 0,23 Mmonb) B 9 M1 MeTaHONIa U HOOABISLTH 3 MJI OJHOHOPMAJIBHOTO
pacTBopa rugpokcuaa Harpus. [lepemeninBanu mpu KOMHATHOW TeMIiepaType B TedeHue 16
yacos. [locne peakuun ycranasnusanu pH Ha ypoBHE OT 7 10 8 C MOMOLIBIO YKCYCHOM KHUCIOTBI
U KOHLIEHTPUPOBAJIM INPU TOHWKEHHOM JaBleHuH, nojy4anu coenuHeHue (R)-2-(1-(2-(1-
TUAPOKCUATIIN )-uMuAa30[4,5-d [nupposno[2,3-b|nupunun- 1 (6H)-un)nunepuana-4-
wn)aueronutpun (30 wmr, Bbxon 40%) MOCPENCTBOM KOJIOHOYHOH Xpomartorpadum ¢
npUMeHeHHeM refs auokcuaa kpemuus u BOXKX. 'H SIMP (400 MI'uy, DMSO-ds) & 11,92 (s,
1H), 8,55 (s, 1H), 7,50 (d, J = 3,4 T'u, 1H), 6,73 (d, J =3,4 T'y, 1H), 5,31 (s, 1H), 5,16 (q, J = 6,6
I'u, 1H), 3,65 - 3,53 (m, 2H), 3,15 (dd, J = 30,2, 10,0 ', 2H), 2,64 (d, J = 6,4 'y, 2H), 2,17 -
2,04 (m, 1H), 1,98 - 1,89 (m, 2H), 1,72 - 1,60 (m, 2H), 1,56 (d, J = 6,6 I';, 3H). XKXMC UDP (+)
m/z: 325,0 (M+1).

IIpumep 8
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H
(S)-2-(1-(2~(1-rugpoxcusTrm)umuaasol4,5-dmuppono[ 2,3-b Jmupunnn- 1 (6H)-
W)U PUINH-4-1JT) A€ TOHUTPIIT

Crioco6 mony4eHHst OCYIIECTBISIIH CIEAYIOINM 00pa3oM:
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Cragus A:

PactBopsuin terpadropobopar TpusTHIOKCOHUS (298 Mr, 1,56 mMmoinb) u S-makramun
(140 mr, 1,56 mmonb) B 10 mu TerparunpodypaHa u nepeMeInnBaii peakHOHHYI CMECh IpU
KOMHATHOU TeMmmepaType B TeueHue 2 4acoB. KOHLEHTpHpOBaIU MPH NOHMKEHHOM JIaBJICHUU C
NoJy4eHHeM OEeCI[BETHOTO Macja, KOTOpPO€ pacTBOPsUIM B S5 M aOCONIOTHOrO 3TAHOJA,
nobaBnsanM S M aOCOMIOTHOrO 3TAaHONA, YTOOBI pacTBOpUTh coeauHenue 2-(1-((5-amuno-1-m-
tonyosncynbponui- 1 H-nupposno[2,3-b mupuarn-4-uin)aMuHO )TUNEpUANH-4- 1T )alleTOHUT P
(222 wr, 0,52 mmonb). HarpeBamu no temmepatypbl 75°C U mepemMemnBaiyd pPEaKMOHHYIO
cMmech B TedeHue | dvaca. Ilocie 3TOro peakiMOHHYIO CMECh I'aCHJIM HACBIIIEHHBIM BOIHBIM
pacTBopoM OumkapOoHata HaTpus U n00aBmsu 30 MJI BOIBI, SKCTPArMpOBATIH STHIIALIETATOM
(3x30 ™), a 3atem opraHuueckue ¢aspl OOBEAMHSIIM, NPOMBIBAIH, HCHONB3Yys S50 M
HACBILIEHHOTO PacTBOPA XJIOPHIA HATPUs, M BHICYLIMBAIM HaJ O€3BOAHBIM Cyib(aToOM HATpHSL.
Ocy1ecTBisiin BaKyyMHOE (UIBTPOBAHHE M KOHLEHTPUPOBAIU (UIBTPAT MPH MOHMKEHHOM
JaBJICHUH; TTOCPEICTBOM KOJIOHOYHOH XpomaTorpaduu ¢ MpUMEHEHUEM reJist AUOKCUIA KPEMHUS
noipy4dann  coenmHeHue  (S)-2-(1-(2-(1-ruapokcusTHIN)-6-11-TOMyONCY b OHMIUMUAA30[4,5-
d]muppoio[2,3-blnupuann-1(6H)-un)nmunepuann-4-wn)aueronutpun (160 mr, Beixom 64%).
KXMC UDP (+) m/z: 479,1 (M+1).

Cranus B:

PactBopsiiu COeIIUHEHNE (S)-2-(1-(2-(1-rumpoxcusTh )-6-1-
Tonyoscyibhonnanmunaszo[4,5-dnuppomno| 2,3-b|nupunus- 1 (6H)-wn)nunepuaus-4-
wn)anerorutpuia (160 mr) B 9 M Meranona u no0aBisui 3 MJI OJHOHOPMAJIBHOTO PacTBOpa
ruapokcuaa Hatpus. Ilepememnnsanyu npu KOMHAaTHOM TeMmepaType B TedeHue 16 dacos. Ilocne
peakuuu ycraHaBauBaiu pH Ha ypoBHe oT 7 A0 8 C MOMOILIBKO YKCYCHOH KHCJIOTBI U
KOHLIEHTPUPOBAIH NP TMOHWKEHHOM JaBJIEHUH, TOCPEICTBOM KOJIOHOYHOH Xpomarorpaduu ¢
npuMeHeHneM rensi nuokcupga kpemHus U BOXX monywamu coemmnenme (S)-2-(1-(2-(1-
TUAPOKCUATHIN)-uMUAa30[4,5-dmuppomno|2,3-b|mupunun- 1 (6H)-um)munepuamna-4-
un)aueTonuTpun (44,6 mr, Beixon 41%). 'H SAMP (400 MI'u, DMSO-ds) & 11,92 (s, 1H), 8,55 (s,
1H), 7,50 (d, J =3,4 Ty, 1H), 6,73 (d, J =3,4 ', 1H), 5,31 (s, 1H), 5,16 (q, J = 6,6 'y, 1H), 3,65
- 3,53 (m, 2H), 3,15 (dd, J = 30,2, 10,0 I'y, 2H), 2,64 (d, J = 6,4 I'u, 2H), 2,17 - 2,04 (m, 1H),
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1,98 - 1,89 (m, 2H), 1,72 - 1,60 (m, 2H), 1,56 (d, J = 6,6 T, 3H). JKXMC UDP (+) m/z: 325,0
(M+1).

IIpumep 9
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2-(1-(2-amunoumunaso(4,5-dnupposno[2,3-bnupuaun- 1 (6H)-um)munepuaun-4-
WJT)alleTOHUTPUIT

Criocob nmosy4yeHus OCyIIECTBISIN CIEAYIOLIM 00pa3oM:

Cragus A:

Pacteopsiu 4-ruppokcumernnnunepunus (3,01 r, 26,1 mmonb) u HuTpuT Hatpus (2,76
r, 40,0 mmonb) B 30 MJI BOZBI, a 3aT€M MENJIEHHO NOOABJSUIM B KamelbHOM pexume 4,0 M
yKCycHON kucnotrel mnpu Ttemneparype O0°C. IlepememnBanu peakLMOHHYIO CMeCh IpU
temnepatype 30°C B Teuenue 16 uacoB. YcranaBnusanmu pH peakimoHHOro pacrtsopa 10 8,
UCIIONIb3YSl HACBHILIEHHBI BOAHBIN pacTBOp OwmkapOoHaTa HATPUS, W SKCTPArupOBAIU
stunaneratoM (5x250 mut). Opranudeckue (a3bl OOBETUHSIIN, BBICYLIUBAIN HAJ OE3BOTHBIM
cynbdarom HaTpus, GUIBTPOBAIN U MOCPENCTBOM POTOPHOTO HCMIAPEHUS TIOIYYaIH COCTUHEHNE
1-HuTpO30-4-runpokcumermwmunepuanH (2,87 r, Beixox 76%). XKXMC HIP (+) m/z: 145,1
(M+1).

Cranus B:

PactBopsuiu coenunenue 1-HUTpO30-4-ruapokcumMermnmunepuant (2,87 r, 20,0 Mmmonb)
B 15 M meraHomna, noGasysimi mopomkooOpasHeiii MHK (5,23 1, 80,0 MMOJNb) M MeIJIEeHHO
no0aBIsAIM B KamelnbHOM pexuMe 15 mu ykcycHoi kucnotsl npu Temneparype 0°C. Ilocne
noOaBleHNs TIEpeMELINBAIN PEAKLIMOHHYI0 CMECh MPU KOMHATHOHM TeMIrieparype B TedeHue 16

4acoB. OUIBTPOBAIN PEAKLIMOHHBIN PACTBOP U IMOCPEACTBOM POTOPHOTO MCMapeHus GuiIbTpara
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NOJIy4ajdl HEOUYHINEHHOe coenuHeHHne |-amMuHO-4-ruapokcuMerwmunepuanH (3,02 r, BbIXOL
65%). JKXMC UBP (+) m/z: 131,1 (M+1).

Cranus C:

Hobasnsimun  coepmHeHue  4-xyop-5-HUTpO-1-m-Tonyoncynsdonni-1 H-nmuppomno[2,3-
bmupuans (2,32 1, 6,6 MMoub), N,N-guu3onpommnTiiiaMuH (3,41 1, 26,4 mMoib) U 1-aMuHO-4-
ruapokcumermmunepuand (1,03 r, 7,9 mmons) B 60 M H30MpOINaHOia C MOJYYEHHEM
cycnensuu. llepeMenBanu peakLnOHHYIO cMech npu Temmneparype 95°C B TedeHue 16 4acos.
ITocne peakuuu cMech OXJAXAAIH A0 KOMHATHOH TemmepaTypsl M pobasmsin 100 mi BOIBL
sKcTparupoBanu stwianeratoM (3x100 mi), a 3arem opraHuueckue ¢asbl OOBEAMHSIIM,
BBICYLIMBAIN  Hajg  O€3BOAHBIM  CyJb(paToM HaTpus, OCYINECTBISUIM  (UIBTPOBAaHUE,
BBICYLIMBAHME IIOCPEJACTBOM LEHTPUDYTUPOBAHUS M OYHCTKY IOCPEACTBOM KOJOHOYHOMN
xpomarorpapun  u  momydanu  coepuHeHue  (1-((5S-murpo-1-n-romyoncynbponun-1H-
nuppodo[2,3-b Jnupuann-4-nn)amuno)nunepuans-4-mwin)meranon (2,11 r, Bexon 71%). dKXMC
HDP (+) m/z: 446,2 (M+1).

Cranusa D:

PactBopsinu COEIIMHEHHE (1-((5-mutpo-1-n-Tonyoncynsdonmi- 1 H-nuppono[ 2,3-
b]mupunun-4-un)amuHo)nunepunua-4-wi)meranon (1,02 r, 3,37 mmonb) B 30 mMa Ge3BOIHOTO
auxjopmerana W npodasisuin TpudTWwiamuH (1,02 1, 10,1 mmons) mpu Temmeparype 0°C;
no0aBysuM MeTancybGoHuIxaopua (465 mr, 4,06 MMOJIb) B KareJIbHOM PEKUME U ITPOBOIUIH
peaKkiu MpU KOMHATHON TemrepaType B TedeHHe 18 4acoB B 3amuTHON atmocdepe a3ora.
IMocne peakumu no0aBysiu BONy IJIsl rameHuss npu Temneparype 0°C u 3KCTparupoBaju
nuxjopmeraHoM (3x80 mit), opranuyeckue ¢$asbl OOBEIMHSIIA U BBICYIIHBAIN Hal O€3BOAHBIM
cynbaToM  HaTpus;,  OCYINECTBISLIM  (DUIBTPOBAHME,  BBICYLIMBAHHE  TOCPEICTBOM
LHEeHTPU(YTUpPOBAaHUST U OYHCTKY IOCPEACTBOM KOJOHOYHOH Xpomarorpaduu ¥ IOJydasiu
COeIUHEHHe (1-((5-nutpo-1-n-ronyoncynsporun-1 H-nupposno[ 2,3-b|mupunmna-4-
WJT)aMHUHO )TUNepuAnH-4-mn)MeTniMeraHcyibgoHar (1,6 T, Beixon 91%),. dKXMC UDP (+) m/z:
524,1 (M+1).

Cramus E:

CycnenaupoBanu coenunenue(1-((5-autpo-1-n-ronyoncynbdouun-1H-muppono[2,3-
bmupunuH-4-un)amuHo )unepuauH-4-nn)mMerunmerancyibponar (300 wmr, 0,57 wmmounb),
noporkoodpasHoe skene3o (193 wr, 3,44 mmonb) u xiopun ammonus (61 mr, 1,15 mmonb) B
cMechb 9 M sTaHona U 3 MJI BOABI M IepeMeninBaiu npu Temnepartype 75°C B 3amuUTHON
armocepe azora B TedeHHe 2 wyacoB. llocrme peakumu OCYHIeCTBISUIM  (PHIBTPOBAHHUE,

BBICYLIMBAHHE TTOCPEACTBOM LEHTPU(PYTHUPOBAHUS U OUUCTKY W moiydainu coeauneHue (1-((5-



25
amMuHO- 1 -ni-ronyoncynbdonmn- 1 H-muppono[ 2,3-b | mupunus-4-un)aMuHO ) numnepuanH-4-
wn)MetuwiMerascyabdoHar (85 mr, Bexon 30%). XKXMC UDP (+) m/z: 494,1 (M+1).

Cranus F:

PactBopsinu COENIMHEHNE (1-((5-amunO-1-11-TOoNyONCYMBGOHMI- | H-muppono[2,3-
b]mupunun-4-un)amuHo)unepuauH-4-nn)mMerunmerancyiapponar (80 wmr, 0,16 mmonb) u
Oopomucteiii Bogopox (0,08 mm) B 10 mum meranona. Ilomemanu B 3anmasiHHYIO TPyOKy H
nepememnBanu npu temneparype 30°C B teuenue 20 gacos. Ilocne peakuuu OCyIECTBISIN
BBICYLIMBAHME IOCPEACTBOM LEHTPUDYTUPOBAHUS M OYHCTKY IIOCPEACTBOM KOJOHOYHOMN
xpomarorpapun u mnoiydanu coenuHeHue (1-(2-amuHO-6-m-TONMyONCYNIBGOHUINMHAA30(4,5-
d]muppono[2,3-blnupuann-1(6H)-unm)nunepuann-4-un)merunmerancynbdonar (90 mr, BbIXOn
100%). XKXMC HUIP (+) m/z: 519,1 (M+1).

Craausa G:

PactBopsinu COEAMHEHNE (1-(2-amMuHO-6-I-TONYONICY IbG OHUITUMHKIA30[ 4, 5-
d]mupposno[2,3-blnupuaun-1(6H)-un)nunepuann-4-wmn))metunmerancyisponar (80 wmr, 0,31
MMOJb), Tpumetuianuanocuiaan (31 wmr, 0,31 mMmonb) u kapbonar kamus B 10 mm N,N-
auMeTriagopMamMuaa U MepeMeIInBaii P KOMHATHOH TeMIepaType B 3aIlIUTHOH aTtmocdepe
azota B TeueHne 20 yacos. Ilocnme peakumu nobapisyin 20 MJI BOABL, U SKCTPArupOBaU
stunaneratoMm (3x20 mi); opranuveckue (a3bl OObEAMHSIN M BBICYIIMBAIM HaJ O€3BOIHBIM
cynbaroM  HaTpus,  OCYWECTBISUIM  (UIBTPOBAHHE,  BBICYIIMBAHHWE  MOCPEACTBOM
HeHTpU(YrUpPOBAaHUST U OYHCTKY IOCPEACTBOM KOJOHOYHOH Xpomarorpaduu ¥ MOJy4asiu
COeIMHEeHHe 2-(1-(2-amuHO-6-n-TONy Oscy b oHMITUMETA30[ 4, 5-d Jmuppono[ 2,3-b jmupunun-
1(6H)-un)nmunepununa-4-wn)aneronurpun (60 mr, Beixon 87%). XKXMC UBP (+) m/z: 450,1
(M+1).

Cragus H:

PactBopsiiu COeIUHEHNE 2-(1-(2-amuHO-6-n-TONy ONICY b OHIITUMHEIA30[ 4, 5-
d]muppono[2,3-blnupuann-1(6H)-unm)nmunepuann-4-wn)aunerorutpun (60 mr, 0,13 mmonb) B
CMELIAHHOM pacTBopuTene, coxepxameMm auxiopmeran (10 mu) m meranon (10 mu), u
nobasnmsim  kapOoHat kamms (301 wmr, 2,18 MMmounp), mnepemMemuBaiIM TPU KOMHATHOH
Temreparype B TedeHre 18 dacos B 3ammTHOI atMochepe azora. Ilocne peakunn GuiasTpoBaIn
u pobasnsin 20 MIT BOZABI, SKCTPArHpOBaiu dTHiIaneTaTtoM (5x50 mut), a 3aTeM OpraHuvYecKHue
¢da3pl OOBENUHSNM;, BBICYIIMBAIM Hax O€3BOAHBIM Cyib()aTOM HATPUsS, OCYIIECTBISUIN
¢unbTpOBaHNE, BBICYLIMBAHHUE IOCPEACTBOM LEHTPU(PYTHPOBAHUS M OYUCTKY IOCPEACTBOM
KOJIOHOYHOM  Xxpomarorpadpuu W  monydaiaun coenuHeHue  2-(1-(2-ammHommupmasol4,5-
d]muppono[2,3-b]nupuaun-1(6H)-un)nunepuaun-4-un)aneronurpun (20 mr, Buixoa 51%). 'H
SAMP (400 MI'u, DMSO-ds) & 11,50(s, 1H), 8,11 (s, 1H), 7,37 (t, J = 3,2 'y, 1H), 6,54 (dd, J =
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3,2,2,0I'y, 1H), 6,24 (s, 1H), 3,49 (t, J = 10,2 I'y, 2H), 3,04 (d, J = 10,2 'y, 2H), 2,61 (d, J = 6,8
I'u, 1H), 2,03 - 1,96 (m, 1H), 1,91 - 1,88 (m, 2H),1,72 - 1,68 (m, 2H). )XXMC HUDP (+) m/z:
296,1 (M+1).
IIpumep 10
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N-((1-(4-(umanomerun)nunepuanH- 1-mn)-1,6-muruaponmunaszon[4,5-d Jnuppono[ 2,3-
b]mupunuH-2-un)MeTnn)MeraHcyabHoHaMU

Cnoco0 MOJIy4CHUs OCYICCTBIIANN CICAYHO UM o6pa30M:

Cragus A:

HobGasnsimn  Tper-OyTokcukapOoHmn-rmmuuHamugy (328 wmr, 1,88  Mmomb)

> >
terpadropobopar TpudTHIOKCOHMsT (358 wmr, 1,88 wmmomb) B 15 wMm Ge3BogHOrO
teTparuapodypana B armochepe a3oTta u nepemernubanu mnpu temmeparype 30°C B TeueHue 2
yacoB. KOHIEHTpHPOBaIN PEAKLHMOHHBI PAacTBOP NPHU IMOHMKEHHOM JIaBJIICHWU. PacTBOpsun
octaTtok B 15 mut sTanona u nodasisumu coenunenue 2-(1-((5-amuno-1-n-ronyoncynsdonmn-1H-
nppoo|2,3-b Jmupunns-4-un)amMuHO ) unepuanH-4-min)aueronutpua (160 mr, 0,38 mMmonb) B
armocdepe a3ora; nepemernnbany npu temmeparype 75°C B Tedenue 1 gyaca. KoHneHTpuposaiu
pPEAKLMOHHBII pacTBOpP NPH MOHWKEHHOM JaBjeHUU. Jl0OaBsIM HACHIIIEHHBIH pPacTBOP
Ouxapbonara Hatpus (10 mi) m sTrnanerar (15 Mi1) U mepeMelIMBaid B TEYCHHUE 5 MHUHYT.
Otpensanu opranudeckue ¢aspl U SKCTPArupoBaiu BOAHYIO (a3y stumaumeratom (3x45 mu).
Oprannveckne (a3pl OOBEAWHSAIHM, W TPOMBIBATHM, HCIONB3Yysl 10 M BOIBL, MPOMBIBAIIH,

HCIIOJIb3Y s 10 mn HACBIIICHHOI'O pacTBOpa XJIOpHAa HATpHs, W BBICYIIMUBAJIW HAXQ 663BOI[HI:>IM

Cy.]'[b(l)aTOM HAaTpuda, KOHUCHTPUPOBAJIXW IIPU TOHMKCHHOM HABJICHUHU W TOCPEACTBOM
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KOJIOHOYHOH XpomaTtorpadun ¢ MPUMEHEHUEM Telisl TUOKCHIA KPEMHUS TOJIyYaln COSTMHEHNE
Tper-OyTuin-((1-(4-(umanomernin)nunepuanH- 1 -un)-6-n-ronyoncyiabdonun-1,6-
muruapoumuaason[4,5-dnuppono| 2,3-b|mupuaun-2-mn)merun)kapdamat (200 mr, Berxox 90%).
KXMC UDP (+) m/z: 564,2 (M+1).

Cranus B:

PactBopsinu coenuHenne  Tper-OyTui-((1-(4-(uuanomernn)nunepuans- 1 -um)-6-1-
ToNTyoicyibonHmI- 1,6-muruapoumunason|4,5-d Jmuppoino| 2,3-b Jmupunun-2-
wn)merwi)kapbamar (100 wmr, 0,18 wmmons) B 3 M guxjopMeraHa W A00aBISUTH
TpUPTOPYKCYCHYIO KUCIOTY (1 MII) B KarejnbHOM PEKUME NMPU OXJIAXKIEHHH B BAHHE CO JIbIOM.
HarpeBanu 1o temmnepaTypbl KOMHATHOW TeMIIEpaTyphl U NepeMeIINBaIl B TeueHHe 4 4acoB B
3alIUTHON aTMmocdepe a3ora. KOHIEHTpUpOBa M PEAKLUMOHHBIM PACTBOP IPH MOHMUKEHHOM
nasnenun. J{oOaBisiiM S MJI HACBILIEHHOTO pacTBopa OukapOOHAaTa HATPUS M NEepeMEIlNBAIU B
TEYeHHe S5 MHHYT. OKcTparupoBaiu puxyiopmeraHoMm (3x15 wmu). Opranuudeckue Qa3
OObeANHANN, TPOMBIBAIN, HCIOJB3YS 5 MJ HACBIIEHHOTO pacTBOpa XJIOPHAA HATPUS, H
BBICYIIHMBAJIN HaJ 0e3BOIHBIM CysbdaToMm Hatpus. OCYIIECTBISUIN BaKyyMHOE (PUIIBTPOBAHHE U
KOHLEHTPUPOBAIN (UIIBTPAT NPH MOHMKEHHOM IaBJIEHWH U Mojydanu coenuHeHue 2-(1-(2-
(amuHOMETIN )-6-1-TOJNTy OJICY b OHMITMMIA301[ 4, 5-d [mupposno| 2,3 -b Jnupuaus- 1 (6H)-
wn)nunepuauH-4-ni)anetroHutpu (82 mr, Beixon 100%). XKXMC UDP (+) m/z: 464,1 (M+1).

Cranus C:

Coenunenue 2-(1-(2-(aMuHOMETHIT)-6-TI-TOJTY OJICY IbH OHUIUMU A0 4, 5-
d]muppono[2,3-blnupuann-1(6H)-un)nunepuann-4-un)aueronutpun (82 wmr, 0,53 mmonb)
pacTBOpsuiM B 3 MJI AMXJIOpMeTaHa W paobaenmsum TpwdyTHiIamuH (54 wmr, 0,53 mmoib) u
metaHcybponumxopun (30 mr, 0,27 MMOJIb) MPU OXJIAXKIEHUN B BAHHE CO JIbIOM B 3aIUTHOM
armocdepe asora. [lepememuBanu B TedeHHe 2 YacOB MPHU OXJAKICHUM B BaHHE CO JIBIOM.
JloGaBnsiii  HACBHILIEHHBIH pacTBOp OukapOonHara Hatpust (10 M) W mepeMernmBaiu TpU
KOMHATHOU Temriepatype B TeueHrne 30 MUHYT. DKCTParupoBaju AUXJIopMeTaHoM (3x15 mi) u
opraHudeckue asbl OObEAMHSIIN, MPOMBIBATH, WCIONB3Yss 3 MJI HACBHIIEHHOTO pPacTBOpa
XJIOpW/Ia HATPHsA, U BBICYIIHUBAIHN HaJ O€3BOIHBIM CyJIb(ATOM HATPHS, KOHLEHTPUPOBAIU IMPU
NOHM)KEHHOM JIaBJICHUH U TOCPEICTBOM KOJIOHOYHOW Xpomarorpaduu ¢ MpUMEHEHHEM TIelis
OVOKCUAa KpeMHusi mnoiydanu coeauaeHne N-((1-(4-(aumanomerwn)nmunepuanH- 1-mm)-6-1-
ToNTyoNCy b oHmI- |,6-murunpoumunason|4,5-d Jmuppono[ 2,3-b Jmupunun-2-
wn)Metwi)MeTancynbporamua (30 mr, Berxox 71%). XKXMC UDP (+) m/z: 542,1 (M+1).

Craqusa D:

PactBopsinu COeZIMHEHNE N-((1-(4-(umanoMeTHI ) TUNEPUANH- 1 -111)-6-T1-

TONTyOJICYb(oHMII- |, 6-murunpoumunason|4,5-d Jmuppono| 2,3-b Jmupunun-2-
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wn)Merwi)Metancynbponamun (16 mr, 0,03 mmonps) B 3 M MeTaHona W J100aBISUTH
OJHOHOpPMANIbHBIA pacTBOp ruapokcuaa Hatpust (1 mur, 1,0 mmons). IlepememmBanu mnpu
temneparype 35°C B TeueHue 6 yacoB. Pa30aBmsin peakMOHHBINH pacTBOp, H00aBisAs 9 mi
BOIBI, U YAQISUIM METAHOJ ANCTWULILUEH NPU MOHMW)KEHHOM MAaBIIEHHH. JKCTParupoBasd
ocratok stwnaneraroM (3x15 wmm). Opranuueckne (a3pl OObEAMHANN M BBICYIIUBAIA HaJ
0e3BOAHBIM CyNb()ATOM HATPUS;, OCYIIECTBISIM BAaKyyMHOE (HIBTPOBAHME W HCIAPEHHE
pacTBOpPUTENS MpPHU MOHIKEHHOM AaBiieHHH. B pesynbrate 0OpaboTKM OcTaTka MOCPENCTBOM
B2XX NOJTy4au COeNIMHEHNE N-((1-(4-(umanomeTwn)nunepunus- 1-m)-1,6-
auruapoumuaason[4,5-djnuppono| 2,3-b]nupunun-2-mn)merun)merancynbponamugy (48 wr,
Bbixon 51%). 'H AMP (400 MI'u, DMSO-de) 6 11,96 (s, 1H), 8,57 (s, 1H), 7,60 (s, 1H), 7,52 (t,
J=2,6Tu, 1H), 6,75 (d, J = 2,6 I'u, 1H), 4,52 (s, 2H), 3,57 (t, J = 10,2 I'y, 2H), 3,23 - 3,19 (m,
2H), 2,99 (s, 3H), 2,63 (d, J = 6,5 I';, 2H), 2,15 - 2,06 (m, 1H), 1,98 - 1,91 (m, 2H), 1,74 - 1,62
(m, 2H). XKKXMC UDP (+) m/z: 388,1 (M+1).
IIpumep 11
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2-(1-(umupazo[4,5-dJmuppono[2,3-b|nupuann-1(6H)-un)nunepuann-4-

W) TIPOTIMOHHUTPIIT

Criocob nmosy4eHHst OCYIECTBIISUIH CIEAYIOIIM 00pa3oM:
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Cramus A:

Pacteopsinu 4-nunepunaunstanon (21,1 r, 100 mmoss) B 200 mut Bozabl U 90 MIT YKCYCHOM
KUCJIOTBI U pacTBOPsiI HUTPUT Hatpus (41,4 r, 600 mmosp) B 200 Mt Boxwl. [1pu Temneparype
0°C wmenneHHO nOOABISUIM B KAaleNIbHOM PEXKHUME BOIHBIA pPACTBOP HHUTPHUTA HATPUS B
PEAKIIMOHHYK0 CHUCTEMY W MPOBOJMJIM PEAKLMI0 MPU KOMHATHOW TeMmIiepaTtype B TedeHue 16
yacoB. [locne peakuuu skcrparupoBanu stmianeratoM (3x150 mu). Opranwueckue ¢asb
OOBEOMHSIM W BBICYIIMBAIM Haa O€3BONHBIM CyabpaToM HATpus, (QUIBTPOBAIA U
KOHLIEHTPUPOBAJIM MPHU MOHWKEHHOM JaBJIEHUH, TOCPEICTBOM KOJIOHOYHOH Xpomarorpaduu ¢
MPUMEHEHUEM Telisl JUOKCUAA KPEMHHUs MOIy4Yalu COeAUHEHUE |-HUTPO30-4-MUNepuaAnH3TAaHO
(9,5 1, BeIXOA 60%). dKXMC UDP (+) m/z: 159,1 (M+1).

Cranus B:

PactBopsuiu coenmuenue 1-aHutpo3o-4-nunepununstanHon (8,0 v, 50,1 mmone) B 40 M
MeTaHOjJa W A00aBysuM mopomkooOpasHeii muHK (3,14 1, 48,0 mMmonbp);, mobammsu 8 M
YKCYCHOW KHCJIOTBI B KalleIbHOM PEXUME NMpH KOMHAaTHOH Temmeparype. Ilocne mobaBneHust
nepememinBanu cmecb mnpu Temneparype 30°C B Tewenue 15 wmunyT. Ilocie peaxiuu
(GuIbTpOBANM PEAKLHMOHHBIN PAcCTBOP M TOJyYadd HEOUHIIEHHOE COENUHEHHE |-aMHuHO-4-
nunepuauHTaHon (4,37 r, Bexonm 60%) MOCPEACTBOM POTOPHOTO HCHapeHus (UIbTpaTa.
KXMC UDP (+) m/z: 145,1 (M+1).

Cragusa C:
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Hobasnsimun  coepmHeHue  4-xyop-5-HUTpPO-1-m1-Tonyoncynsdonni-1 H-muppomno[2,3-
bmupuans (2,46 1, 7,0 MmMonb), N,N-quuszonponwntuiamuH (4,5 T, 35,0 Mmonb) u 1-amuHO-4-
nunepuauHTaHon (2,20 r, 10,0 mmonp) B 200 MJI M30MpONAHONA C MOJYYCHUEM CYCIIEH3HH.
IlepememnBanu peaklMOHHYIO cMmech mnpu Temnepatype 95°C B Teuenue 16 uacos. Ilocne
peakuuyd CMech OXJXKAATM [0 KOMHATHOH Temrepatypel U pobasmsimn 300 Mi BOZBI,
SKCTparupoBainn sTwianeratoM (3x250 mi), a 3arem opraHuueckue ¢asbl OOBEAMHSIIMN,
BBICYLIMBAIN  HaJ  O€3BOAHBIM  CyJIb(paToM HATpUs, OCYINECTBISUIM  (PUIBTPOBAHUE,
BBICYLIMBAHME IOCPEACTBOM LEHTPUDYTUPOBAHUS M OYHCTKY IIOCPEACTBOM KOJOHOYHOMN
xpomarorpapuun  u  momydamu  coenuHenue  (1-((S-mutpo-1-n-ronyoncynsponmi-1H-
nupposno|2,3-b Jnupunnn-4-un)amuHo)nunepuans-4-un)staon (1,97 r, sexon 61%). XKXMC
HOP (+) m/z: 460,2 (M+1).

Cragua D:

PactBopsiiu  coemunenne  2-(1-((5-mutpo-1-n-tonyoncynsdponnn-1H-nupporno[2,3-
b]mupuans-4-nn)amuno)munepunud-4-mi)sranon (1,17 r, 2,55 mmone) B 50 M1 AuXJIOpMeTaHa,
nobasnsim MeraHcynbdonmixmopun (876mg, 7,65 mmonb) u tpudTwiamud (1,28 r, 12,75
MMOJIb) U TepeMEeLINBaIN IPU KOMHATHOH Temmeparype B TedeHue 2 yacos. [locie peakiyn
IIOCPEICTBOM KOHLIEHTPHPOBAHMS B BaKyyMe IOJydaau HeouuineHHoe coenuHeHue 2-(1-((5-
HUTPO- | -n-Tonyoncynbponui- 1 H-nupposo[ 2,3-b|nupuauna-4-min)aMHuHO )TUTIEpUIHTH-4 -
un)atuimerancynbdonar (1,37 r, Berxon 100%). dKXMC UDP (+) m/z: 518,2 (M+1).

Cramus E:

HobGasnsmu ~ coenunenne  2-(1-((S-autpo-1-n-ronyoncynsdonui-1H-muppomno[2,3-
bmupunun-4-un)amuHo))nunepuauH-4-wn)srunmerancyiabponar (1,37 1, 3,0 wMmoab) B
CMELIaHHBIN PaCTBOPUTEND, COAEpsKalui 45 M 3TaHONA U 15 MJT BOABI U NOJTyYalH CYCIIEH3HIO,
a 3aTeM IOCJIeIOBATEeIbHO A00aBysIn TBepablii xiopun ammonust (0,64 r, 12,0 mmonb) u
nopomkoodpasHoe skenezo (0,67 r, 12,0 mmons). Harpesamu no temmeparyper 80°C u
nepeMelnnBaId B TeueHue 3 4acoB. [locie peakuun QuIbTpOBaTM pEaKLMOHHBIA PacTBOp U
NPOMBIBAIM  OT(WIBTPOBAHHBIA  OCANOK, HCHOJB3ys COOTBETCTBYIOINEE  KOJHYECTBO
stunanerara. Jlodasisuin SO Mt BoAb! B PHIIBTPAT U SKCTPArHPOBAJIH 3TUIaeTaToM (3x50 mi);
opranuueckue (aspl OOBEAMHSIM ¥ BBICYIIMBAIM HaJ O€3BOAHBIM CyJib(aToM HaTpus,
OCYLIECTBIISUTH (PHIIbTPOBAHKE, BBICYIIMBAHUE IMOCPEICTBOM LEHTPU(PYTHPOBAHUS M OYHCTKY
MOCPECTBOM KOJIOHOYHOW xpomartorpaduu u monydanu coenunenue 2-(1-(5-amuno-1-1-
Tonyodcyibponmi- | H-muppono[2,3-b | mupunun-4-mia)aMUHO )TUITepUIUH-4 -
un)atuiamerascyibgonar (1,26 r, Berxon 97%),. JKXMC U3P (+) m/z: 430,2 (M+1).

Cragus F:
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PactBopsiiu coemunenne  2-(1-((5-amuHO-1-n-tonyoncynsponmn-1H-muppono|2,3-
bmupunun-4-nn)amuHO )nunepuauH-4-mwisTHIMeTaHcyIbGoHaT (582 mr, 1,35 mmonb) B 25 M
YKCYCHOU KHCOTBI U aobasmsum Tpustuiopropopmuar (1,00 r, 6,75 mmons). Harpesamu no
teMnepatrypsl 116°C u nepemelnnBany peaklMOHHYKO cMech B TedeHue | uaca. Ilocne atoro
PEAKLMOHHYI0O CMECh KOHLEHTPHPOBAJIM TPH IOHIKEHHOM JaBI€HHMH W  MOCPEICTBOM
KOJIOHOYHOH XpomaTtorpadpuu ¢ MPUMEHEHUEM Telisl TUOKCHIA KPEMHUS TOJIyYald COSTUHEHNE
2-(1-(6-n-Tonyoncynbponnmumuaasol4,5-d mupporno[2,3-b|nupuann- 1 (6H)-un)munepuamna-4-
wi)aTIiIMeTaHCy b oHaT (253 mr, Beixon 42%). dKKXMC UDP (+) m/z: 440,2 (M+1).

Cragus H:

PactBopsimu  coepmnenue  2-(1-(6-m-tonmyoncynsdporunumunasol4,5-dmupposno|2,3-
b]mupunun-1(6H)-un)munepunun-4-un)stunmMerancyiabdponar (253 wmr, 1,35 mmons) B 16 mn
N,N-numerundpopmamuaa u pobapmsuin  kapObonat kamuss (187 wr, 1,35 wmmonb)
Tpumermnuuanocunad (134 mr, 1,35 MMmonb), coorBercTBeHHO. Harpesanu no Temmeparypsl
100°C u mepememMBaiM PEaKLMOHHYIO CMech B TedeHue 20 4acoB B 3aIMUTHOH aTMmocdepe
asota. Ilocne peaxkuumn noOaBIANM COOTBETCTBYIOIEE KOJMYECTBO BOXHOIO PacTBOpa
T'HAPOKCHAA HATpUsl M SKcTparupoBanu stmianeratoM (3x100 mur); opranmdeckue (asbl
OOBEOUHSIM ¥  BBICYIIMBAJIM Haa Oe3BOAHBIM  Cynb(aTOM HATPHUS, OCYIIECTBISLIN
¢upTpOBaHNE, BHICYIIMBAHUE MOCPEACTBOM LEHTPU(PYTUPOBAHUS U OUUCTKY IOCPEICTBOM
KOJIOHOYHOM xpomarorpaduu u NOJTyYasu COeIHEHNe 3-(1-(6-m-
Tonyoncyibponnanmunazo[4,5-dnuppono| 2,3-bnupunun- 1 (6H)-wn)nunepuaus-4-
wn)nporoHuTpw (97 mr, Beixoa 48%). dKXMC UDP (+) m/z: 449,2 (M+1).

Cranus H:

PactBopsiiu  coepmuaenue  3-(1-(6-m-tonyouncynbpornnumunaszol4,5-dmupposno[2,3-
b]mupunun-1(6H)-wn)munepunus-4-un)nponuonutpuit (97 mr, 0,22 MMoJb) B 9 MIT METaHONA U
no0aBsM 3 M OJHOHOPMAJIBHOTO BOAHOTO PAaCTBOpPA THIPOKCHUAA HATPHS, MEPEMELINBAIN
PEaKLMOHHYK0 CMECh NpH KOMHATHOW Temnepatype B TedeHue 16 uacos. Ilocne peaxuuun
yctanasiausainu pH Ha ypoBHe OT 7 10 8 ¢ MOMOIIBIO YKCYCHOM KHUCJIOTBI U KOHLIEHTPUPOBAIU
IPU TTOHIKEHHOM J1aBiieHHH. [TocpencTBOM KOJIOHOUHOM XpoMaTtorpaguu ¢ IpUMEHEHUEM Telist
mokcuaa kpemHuss u BOXX mnonyuamm coenmnenmne 2-(1-(mmumpaso[4,5-d]muppono[2,3-
bmupunun-1(6H)-un)nunepunaun-4-un)nponuonutpun (30 mr, Bbixon 48%). 'H SIMP (400
MI'u, DMSO-de) 6 11,82 (s, 1H), 8,58 (s, 1H), 8,55 (s, 1H), 7,44 (t, J =2,8 ', 1H), 6,73 (dd, J =
3,1, 1,9 'y, 1H), 3,36 - 3,33 (m, 1H), 3,31 - 3,26 (m, 3H), 2,61 (t, J = 7,0 I'y, 2H), 1,96 - 1,90
(m, 2H), 1,71 - 1,46 (m, SH). )KXMC HU3P (+) m/z: 295,2 (M+1).

IIpumep 12
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6-(mmunaso[4,5-d]muppono| 2,3-b]nupunus-1(6H)-mn)-6-a3acnupo| 2,5 Jokran-1-
KapOOHUTPUI

Criocob nmony4yeHHst OCYINECTBISIN CIEAYIOIIM 00pa3oM:
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Cragus A:

Pacteopsiiu nuatun(uuanomerun)docdonar (3,72 r, 21,0 mmons) B 30 Mi Ge3BOIHOTO
teTparuapodypana u nodasmsumn 60% runpun Hatpus (0,84 1, 21 MMosb) mpH Temmeparype
0°C; mpoBOAWIM PEaKLUIO MPH 3TOH Temmeparype B TedueHue 30 MUHYT, a 3aTeM NOOaBJISUTH B
KamneJbHOM PEXKUME B PacTBOp TeTparuapunoamtoMuHara jutus (10 mut), conmepskamuii Tper-
Oytun 4-okconunepunun-1-kapbokcunar (2,09 r, 10,5 MMOIb), MPOBOOWIM PEAKLHUIO TpPU
KOMHATHOW TEeMIlepaType B TE€YEHHE 3 4YacoB B 3alIUTHOW armocdepe aszora. Ilocie peakumu
nobasysuiu Bony mipu Temmeparype 0°C auis raleHusi U 3KCTparupoBajiu stunaneratoM (3x240
MJI); OCYLIECTBJSUIM BBICYIIMBAHUE, BBICYIIMBAHUE IIOCPEICTBOM LEHTPUPYTHPOBAHUA U
OYUCTKY M TMOJyYaIH COCOUHEHHE TPeT-OyTHIoBbIH 3dup 4-(LMaHOMETHIIEH)TUIepUAHH- 1 -
kapOOHOBOMH KUCIOTH (2,2 T, BbIxoA 94%). 'H SIMP (400 MI'y, CDCls) § 5,19 (s, 1H), 3,54 -
3,48 (m, 4H), 2,56 (t, ] = 6,0 'y, 1H), 2,33 (t, J = 6,0 'y, 1H).

Cranus B:

Pacteopsiu tper-OyTokenn kanus (1,11 r, 9,9 mmons) B 20 Mi quMeTniICcybGOKCHIA U
MeIUIeHHO 100aBsy Honun TpuMeTricyibdokenna (2,18 r, 9,9 MMoinb); MPOBOAMIHN PEAKLIUEO

IpU KOMHATHOH TeMmIiepaType B TeueHue 1,5 "acoB m A00aBISAIM AUMETHIICYJIB(POKCHIHBINA
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pacTBop, coxepxamuii Tper-OyTHioBbIil 3Qup 4-(LHaHOMETHIIEH )TUIePUINH- | -kKapOOHOBOH
KUcioThl (2,0 T, 9,0 MMOITB), B 3TOT PEaKIMOHHBIN PacTBOp; HarpeBaiu 10 TeMreparypsl 45°C B
3aIMUTHON aTMocdepe a30Ta U epeMennBain B TeueHne 16 gacos. [Tocyie 3Toro peakuoHHYO
CMECh raCHJIM BOAHBIM PACTBOPOM XJIOPHZIA AMMOHHMS M SKCTPArHpOBaJH 3Tujanerarom (3x240
MJI); OCYLIECTBISUIM BBICYIIMBAHUE, BBHICYIIMBAHUE IIOCPENCTBOM LEHTPUPYTHPOBAHUA U
OUUCTKY W TOJNy4YaJu COeOUHEeHHe TpeT-OyTmioBbid >¢up 1-umano-6-azacmupol2,4]okraH-6-
kapOonoBoii kuciotsl (1,8 r, Berxox 85%). dKXMC UDP (+) m/z: 237,1 (M+1).

Cranus C:

PactBopsiiu  coenuHenmne Tper-OyTmioBblii 3¢up 1-umaHo-6-azacnupo|2,4]okTaH-6-

kapOonoBoii kucimorel (1,8 1, 7,6 mMmomp) B 20 Mn auxJopMeTaHa M J100aBISLIN

TPUPTOPYKCYCHYIO KUCIOTY (2 MII) B KaleJIbHOM PEKUME NPU OXJIAXKIEHUH B BaHHE CO JIBJIOM,;
Harpesanu A0 Temnepatypbl 75°C u nepemewmnBanu B TedeHue 18 wacos. Ilocne peaxuun
OCYLIECTBJISUIM BBICYIIMBAHUE TOCPEACTBOM LEHTPU(PYTHPOBAHUS M IOJYYaIH HEOUHUINEHHOE
coenuHeHue 6-aza-cnupo|2,5]okran-1-kapobonurpuntpudpropauerar (1,0 r, BeXOD 97%).
KXMC UDP (+) m/z: 137,1 (M+1).

Craausa D:

PactBopsinu coenuHenue 6-aza-crimpo[2,5]okran-1-kapOorutpuntpudropanerar (1,0 r,
7,4 mmonb) B 10 mu1 Boabl v 1 MIT JIeAsTHON YKCYCHOM KHCIOTBI U TOOABJISLIA BOAHBIN PacTBOP,
copepxkauii HUTpUT Hatpus (1,0 r, 14,7 MMONb) B KamejIbHOM PEXKUME MPU OXJIAKICHHU B
BaHHE CO JIbJIOM; MEpEeMELIMBAIM NMPU KOMHATHOM TemmepaTtype B TeueHue 20 yacos. Ilocrne
STOTO PEAKIIMOHHYIO CMECh FaCHJIM BOJHBIM PACTBOPOM OHMKapOOHATa HATPUS U SKCTPArUpOBAJIH
stunaneratoM (3x240 mit); OCYILIECTBISUTH BBICYIIMBAHUE MTOCPEICTBOM LEHTPU(PYTHPOBAHUS U
OYHCTKY W TOJyYaJu COeAMHEHHe O-HUTPO30-0-aza-crupo[2,5]okran-1-kapbonurpun (0,6 T,
BbIxon 50%). XJKXMC UDP (+) m/z: 166,1.

Cragus E:

CycnennupoBanu 6-HUTPO30-6-a3a-criupo[2,5]okran-1-kapdbonutpun (0,3 r, 1,8 Mmoub)
u nopomkooOpasublit uuHK (1,17 r, 18 MMmonb) B Metanone (5 mi) u ykcycHoi kucnore (0,5 mi),
U TIepeMEeLINBAIN TPH KOMHATHOH TeMIlepaType B T€YEHHE 2 4YacOB B 3aIMUTHOW aTMmocdepe
azora. Ilocine peakumu OCYINECTBISUITH (PUIBTPOBAHHE M BBHICYIIMBAHHE IOCPEICTBOM
LHEHTPU(YTUPOBAHUS W TONY4YaJId MPOAYKT 6-aMuHO-0-a3aciupo|2,5]okTaH-1-kapOoHUTPHIIT
(274 wr, Bexon 100%). XKXMC UDP (+) m/z: 152,1 (M+1)

Cragus F:

HobGasnsimun  coepmHeHue  4-xyop-5-HUTpPO-1-11-Tonyoncynsdonni-1 H-muppomno[2,3-
b]mupunun (634 mr, 1,8 mmons), N,N-gunzonpormmmstiwiamud (2,32 1, 18 MMonb) 1 6-aMHHO-6-

azacriupo| 2,5 Jokran-1-merunonutpun (274 mr, 1,8 Mmmone) B 10 M1 H30IPONUIIOBOTO CIIUPTA U
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nojiyyanu cycrneHsuro. IlepemernnBany peaklIMOHHYIO cMech Ipu Temnepatype 95°C B TeueHue
18 wacos. [locie peakiu cMeCh OXJTAKIAIN IO KOMHATHON TeMrepatypbl U nodasisia 100 mi
BOJIbI; SKCTparupoBanu sTrianeratoMm (3x100 min), a 3atem opraHudeckue (assl 0OBETUHSIIH,
BBICYIIMBAIM  HaJ  O€3BOAHBIM  CyJb(paToM HATPUs, OCYIIECTBISUIM  (UIBTPOBAHHUE,
BBICYIIMBAHME IOCPEACTBOM LEHTPUDYTUPOBAHUSI M OYHCTKY IIOCPEACTBOM KOJOHOYHOH
xpomarorpadun 1 noiy4anu coenuHenue 6-((S-autpo-1-n-ronyoncynsponmn-1H-muppono[2,3-
b]mupunun-4-nm). XKXMC UDP (+) m/z: 467,1 (M+1).

Cragus G:

Hobasnsinu COeJIMHEHNE 6-((5-auTpo-1-n-Tonyoncynbdonun-1H-nuppono[2,3-
b]mupunun-4-un)amuHo)-6-azacnupo| 2,5 Jokran-1-kapbonutpun (430 wmr, 0,92 mmonb) B
CMELIaHHBIM PACTBOPUTEIIb, coAepskamui 20 M 3TaHONIa U 4 MJT BOJBI U MOJY4aad CyCIEH3HIO,
a 3aTeM IOCJIeAOBAaTENbHO NOOABsUIM TBEpABIH Xynopua amMMoHusa (99 wmr, 1,84 mmonb) u
nopomkoodpasnoe skeneso (300 wmr, 5,54 mmonp). Harpesanmu no temmeparypel 80°C u
nepeMeInuBaiy B TedeHue 3 4dacos. [locne peakuuu (UIBTPOBAIM PEAKLUOHHBIA PacTBOp H
NPOMBIBAIM  OT(UIBTPOBAHHBIA  OCANOK, HCHONb3Ysl  COOTBETCTBYIOINEE  KOJHYECTBO
stunauerara. Jlo6asmsuim 20 M Boab! B QUIBTPAT M 3KCTPArHpOBaU dTHIaneTaToM (3x20 mi),
opranndeckue (a3pl OOBENUHSUIM W BBICYLIMBANIM Haja O€3BOIHBIM CyJib()aTOM HATpHS
OCYLIECTBJISUIM (PUIBTPOBAHME, BBICYIIMBAHHE MOCPEACTBOM LEHTPU(DYTHPOBAHHUS M OUYHCTKY
MOCPEJCTBOM KOJIOHOYHOH xpomarorpapuu W mnojy4danu coenuHenue 6-((5-amuHo-1-11-
Tonyocyibhonmi- 1| H-muppono[2,3-bnupunun-4-un)aMuno)-6-azacrnupo| 2,5 Jokran-1-
kapOonuTpun (347 mr, Beixon 62%). XKXMC UDP (+) m/z: 437,1 (M+1).

Cranus H:

PactBopsinu COeUHEHHE 6-((5-amuHoO- 1 -n-ronyoncynsgponmi- 1 H-muppoino[2,3-
b]mupunuH-4-un)amuHo)-6-azacnupo| 2,5 |okran- 1-kapoonutpun (230 mr, 2,65 MMoib) B 5 M
YKCYCHOW KHCJIOTBI, ¥ 10o0aBisuiu Tpustuiaopropopmuar (392 wmr, 2,65 mmons). Harpesanu no
temrepatypsl 116°C u nepemelinBain peaklUOHHYIO cMech B TedeHue | uaca. Ilocne atoro
PEAKLIMOHHYI0O CMeCh KOHLEHTPHPOBAJIM TPH IOHIKEHHOM JaBJIC€HHMH U TOCPEICTBOM
KOJIOHOYHOH XpomaTtorpaduu ¢ MPUMEHEHUEM Telisl TUOKCHIA KPEMHUS TOIYyYaln COCTMHEHNE
6-(6-n-ronyoncynbhonmmumunasol4,5-d Jnuppono[ 2,3-b Jnupunun- 1 (6H)-wn)-6-
azacriupo| 2,5 Jokran-1-kapborutpui (120 mr, Bbxon 51%). XJKXMC 3P (+) m/z: 446,1 (M+1).

Cranus [

PactBopsinu COEIMHEHNE 6-(6-n-ronyoncynbhonumumunasol4,5-d Jmupporno|2,3-
b]mupunun-1(6H)-mn)-6-a3acriupo[2,5okran-1-kapbonutpun (110 wmr, 0,25 wmomp) B
cMmeuranHoM pacteope 10 mur meranona u 10 mur quxjopmeraHa U 100aBIsIM KapOOHAT KaJust

(681 mr, 4,9 MMounp), mepeMeInnBail NPU KOMHATHOH Temrepatype B TedeHune 18 uacoB B
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3amuTHOM artMmochepe aszora. Ilocme peakumu ¢unbTpoBan W AoOaBmsuid 20 M BOABL
SKCTparupoBainu sTwianeratoM (5x50 wmu), a 3areM oprasndeckne (a3l OOBEAMHSIIN,
BBICYLIMBAJIN HaJx O€3BONHBIM CyJIb(paroM HATpusi, (PUIBTPOBAIH, BBICYLIMBAIN MOCPEICTBOM
ueHrpudyrupoBaanss u nocpenctsom BIXKX monywanu coenunenue 6-(ummumasol4,5-
d]muppono[2,3-blnupuann-1(6H)-nn)-6-a3actmpo|2,5]okran-1-kapbonurpun (20 Mr, BbIXO[
28%). '"H SIMP (400 MI'u, DMSO-ds) & 11,86(s, 1H), 8,59 (s, 1H), 8,57 (s, 1H), 7,47 (t, ] = 3,0
I'm, 1H), 6,77 (dd, J = 3,2, 2,0 I'y, 1H), 3,41 - 3,32 (m, 4H), 2,09 - 1,78 (m, SH), 1,27 - 1,19 (m,
2H). KXMC UDP (+) m/z: 293,1 (M+1).
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Cramus A:

Pactopsiu terpadropodopar Tpustriokconus (1,31 r, 6,9 mmons) u R-makramug (612
mr, 6,9 mmonp) B 20 mu TerparuapodypaHa U TMEpPEeMEIIMBaIN PEAKLHOHHYIO CMECh IpHU
KOMHATHOW TemmepaType B TeueHue 2 yacoB. KOHLEHTpUpPOBaIM NP NOHMKEHHOM JIABJICHUU C
NOJIy4eHHeM OeCLBETHOrO Macia, KOTopoe pactBopsuii B 10 My aOCOJIOTHOTO 3TaHONA,
nobasnsii B 10 My abCOMIOTHOTO 3TaHONA, YTOOBI PACTBOPHUTH coenuHeHue O-((S-amuHO-1-11-
Tonyoncyibhonmi- | H-muppono[2,3-bmupunun-4-un)aMuno)-6-azaciupo| 2,5 Jokran-1-
kapOonutpun (504 mr, 1,11 mmonb). Harpesamu no temmeparypel 75°C u mepemennBaiu
pEeaKLIMOHHYI0 cMech B TedeHHe | daca. Ilocrme 3TOro peakmMOHHYIO CMeCh TacHJIM BOIHBIM
pacTBopoM OmkapOonata HaTpusi W noOaBysan 30 MJI BOZBI, SKCTPArHPOBAIH STHJIALIETATOM
(3x100 mi), a 3arem opranudeckue (asbl OOBEOUHSIIH, MPOMBIBATH, HUCHONB3ys 200 M
HACBIIEHHOTO PAacTBOPA XJIOPUAA HATPHs], U BBICYLIMBAIN HaJ O€3BOIHBIM CYJIb(paToOM HATPHSL

Ocy1ecTBisin BakyyMHOE (UIBTPOBAHHE M KOHLEHTPUPOBAIN (UIBTPAT NMPH MOHMKEHHOM
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TaBJICHUH; TTOCPEICTBOM KOJIOHOYHOH XpoMaTorpadyu ¢ MpUMEHEHUEM Ielist AHOKCUAA KPEMHHUS
noinydann  coenuHeHne  6-(2-((R)-1-ruppokcusTin)  6-m-Todyoscyiab(poHuIMMuAA30[4,5-
d]muppono[2,3-blnupuann-1(6H)-nn)-6-a3actmpo[2,5]okran-1-kapborurpun (590 wmr, BbIXOZ
52%). KXMC UDP (+) m/z: 490,1 (M+1).

Cranus B:

PactBopsinu COeZIMHEHNE 6-(2-((R)-1-ruppoxcusTi) 6-1-
ToNTyoJicyb(oHImIMMUAa30[4,5-d|mupposno[2,3-b|mupunun- 1 (6H)-mn)-6-azacrupo[ 2,5 Jokran-1-
kapOonuTpun (290 mr, 0,59 mMmonb) B 15 mi MeTaHona U 100aBIAIN 5 MJI OOHOHOPMAJIBHOTO
BOJTHOT'O pacTBOpPa FHAPOKCHIA HATPUS, NEPEMEIINBAIN PEAKIIMOHHYIO CMECh IPU TEMIIEpaType
30°C B TeueHue 6 yacos. Ilocne peakunn ycranasiauaiau pH Ha ypoBHe OT 7 10 8 ¢ MOMOIIBIO
YKCYCHOW KHCJIOTBI M KOHLEHTPUPOBAIM TPU TOHIKEHHOM JaBJIEHUH, IIOCPEICTBOM
KOJIOHOYHOM Xpomarorpadguu ¢ npuMeHeHueM rens auokcuna kpemHus u BOXKX nonmywanu
coenuHenne  6-(2-((R)-1-ruppokcuatun)umunasol4,5-dnuppono|2,3-bmupunus- 1 (6H)-mn)-6-
azacriupo [2,5] okran-1-kap6ouutpua (80 mr, Beixon 28%). 'H SIMP (400 MI'y, DMSO-ds) &
12,18 (s, 1H), 8,64 (s, 1H), 7,64 (t, ] = 2,8 I'u, 1H), 7,47 (d, J = 8,0 ', 1H), 6,68 (dd, J = 3,3,
1,8 T'm, 1H), 5,26 (q, J = 6,4 'y, 1H), 3,78 - 3,62 (m, 2H), 3,33 - 3,16 (m, 2H), 2,43 - 2,22 (m,
2H), 1,60 (d, J = 6,6 T', 3H), 1,49 (d, J = 13,8 I'y, 1H), 1,40 - 1,21 (m, 4H). )KXMC HIP (+)
m/z: 337,1 (M+1).
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Cramgus A:

PactBopsuin 1-tper-OyTokcukapbonmn-4-nuanomerwanunepunud (4,5 r, 20,0 MMoub) B
130 wmn  OesBogHoro TerparuapodypaHa ©  HOOABISUIM B KaleJbHOM  PEKUME
TeTparuapoypaHoBelii pacTBOp Ouc(TpumMeTmicuini)aMuHoHaTpus (2 M, 30 mi, 60,0 MMoIb)
Py OXJAKIEHWH B BaHHE CO JBIOM B 3aIUTHOH atmocgepe asora. Ilocnme 3aBeprueHus
nobaBneHus] nepeMemnBaii B TedeHWe 10 MHMHYT NpU OXJKAEHWH B BAaHHE CO JIBIOM,
pactBopsin Metwiiionun (6,53 r, 46,0 mmonp) B 20 mn Oe3BomHOro TterparunpodypaHa u
MEIUIEHHO NOOaBJIsIM B KaleJbHOM pPEXHUME B peakUMOHHbIN pactBop. Ilocne 3aBeprueHus
no0aBJIeHHsI MepeMeIINBaId PEAaKLIMOHHYIO CMEeCh B TeUeHHe 16 4acoB B 3aIIUTHON aTMochepe
a3oTra NpU KOMHATHOM Temmeparype. l'acunu peakLMOHHBIA pacTBOP COOTBETCTBYHOLIUM
KOJIMYECTBOM HACBHIIIEHHOTO pacTBOpa XJjopuzaa aMMoHUsi u nodasisimu 150 M Bonwi,
sKcTparuposain stuianeratoM (3x600 min). Opranuueckue (pa3pl OOBEAMHSIIN U BBICY IIUBAJIH
Hag Oe3BOAHBIM CyNIb(paToM HaTpus, (UIBTPOBAIHM, KOHLEHTPUPOBAJIM MPU IOHWKEHHOM
JABJICHUH W TIOJNy4ayd HEOYMIIEHHOe COCOMHEHUE TpPeT-OyTUIIOBBIA CIOXKHBIH 3dup 4-(2-
LIMAHOTPOITHII- 21T ) TUIePUINH- | -kapOoHOBO# Kucnotsel (4,02 r, Bbxon 79%).

Cranus B:

PactBopsiniu  coenuHeHMe TpeT-OyTHIIOBBI CIOXHBIA 3¢up 4-(2-nuaHonponmiI-2-
wn)nunepuaut- 1 -kapooHosoit  kucnorsl (4,02 1, 15,0 mmonp) B 30 MJ auxJiopMeTaHa u
MeUieHHO nobaBmsmn 15w tpudTopykcycHoi  kuciaotel npu  temneparype 0°C.
IlepememnBanu npu KOMHATHOW Temmeparype B TedeHue 4 yacoB. KoHLeHTpupoBanu npu
MIOHUKEHHOM JaBJICHUU 151 MOJIy4aJld COeUHEHNE 2-MeThn-2-(nunepuaH-4-
win)npormoruTpuaTpudTopanerar (3,79 r, seixoa 100%).

Cranus C:

PactBopsiin  coenuHeHune 2-meTwiI-2-(THIEepUINH-4-1i1)IPOMTHOHUTpUIITpUpTOparieraT
(3,79 r, HeounmeHnHoe coennrenue, 15,0 mmonp) u HUTpUT Hatpus (1,55 r, 22,5 mmons) B 50 M
BOObl M MEIJICHHO J00aB/SUIM B KalelbHOM pekuMe 2,6 MJI YKCYCHOH KHCIIOTBI TIpH
temneparype 0°C. IlepememnBany peakliMOHHYIO cMech npu Temneparype 35°C B TeueHue 16
yacoB. YcraHaBiamBaiu pH peakunoHHOro pacrtBopa a0 8, ucCmonb3ys KapOOHAT HATPHS, U
SKCTparupoBaiy stuianeratoM (5x250 mur). Opranudeckue ¢asbl OOBEAHHSIN, BbICYIIUBAIN
Ha Oe3BOAHBIM cyib(aToM HaTpus, (UIBTPOBAIN M IMOCPEICTBOM POTOPHOTO HCIAPEHHUS
noJjy4anu coenuHenue 2-(1-HutposzonunepunuH-4-uin)-2-merunnpornoHuTpua (2,01 1, BbIXOL
74%). XKXMC UBP (+) m/z: 182,1 (M+1).

Craqusa D:

Pactopsinu coennnaenne 2-(1-autpo3onunepunua-4-mn)-2-meruinpornuonutpui (1,00 T,

5,0 mmonb) B 30 M1 MeTaHOJa U A00aBIsIH Nopoimkoodpa3Helil nuHK (4,71 r, 88,0 MMonb) u 6
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MJI YKCYCHOM KHCIIOTBI, COOTBETCTBEHHO, NepeMelunBainu npu temmneparype 30°C B TedeHue 25
muHYT. [Tocne peakunu GUIbTPOBANIN PEAKIIMOHHBIN PACTBOP, KOHLIEHTPHPOBAIHN (PUIBTPAT NPU
NOHW)KEHHOM  JIaBJIeHWH W monydain  coeauHeHue  2-(1l-ammHonmmepunuH-4-ui)-2-
metuinpornuonuTpui (4,73 r, Beixon 80%). dKXMC UDP (+) m/z: 168,2 (M+1).

Craqusa E:

Hobasnsimun  coepmHeHue  4-xyop-5-HUTpO-1-m-Tonyoncynsdonui-1 H-nmuppomno[2,3-
blmupugna (2,11 1, 6,0 mmons), N,N-guuszonpormmwntwiamusa (3,88 r, 30,0 mmonb) u 2-(1-
aMuHOnNMINepuauH-4-n1)-2-metunnpornuorutpui (1,01 r, 6,0 mmons) B 150 Mi n3onponanona ¢
nojiyueHueM cycneHsuu. llepememmBanu peakLUOHHYIO cMech Mpu Temmepatype 95°C B
teyeHne 16 gacos. [Tocne peakunu cMech OXJTaskaaiu 10 KOMHATHOM TeMIIEPaTypbl U JOOABISUIN
250 mn BombI, 3KCTparupoBaiu sSTuianeratoM (3x250 wmu), a 3areM opraHuueckune (asbl
OOBEeNUHANN, TMPOMBIBANIH, HCIONb3yst 300 M HACHILEHHOrO pacTBOpa XJIOpPHIA HATpUS,
BBICYLIUBAJIN HaJ O€3BOAHBIM CyJib(arom HaTpus, GuisTpoBasu U 00pabaTbiBaii HA POTOPHOM
UcrapuTese; OYHINAIN MOCPEACTBOM KOJOHOYHOH Xpomarorpaduu ¢ NPUMEHEHHEM TIeis
IMOKCHIA KPEMHHUS M TOoNydanu coenuHeHune 2-metwi-2-(1-((5-autpo-1-n-Toyoncyabdonun-
IH-uppoio[2,3-b]nmupunnn-4-nn)amuno)nunepunus-4-nwn)npornuonurpun (1,47 1, BeIXOA
50%). JKXMC UDP (+) m/z: 483,1 (M+1).

Cranusa F:

Hobasnsiu COEIMHEHUE 2-metun-2-(1-((5-autpo-1-n-ronyoncynbdponni- 1 H-
npposio| 2,3-b Jnupuans-4-un)amMuHo ) nunepuanH-4-wn)nponuonutpun (1,47 r, 3,0 mMmonb) B
CMELIaHHBIN PACTBOPUTEIND, COAEPIKALIUN 75 MJI 3TaHONIA U 25 MJI BOABI U NOJIyYaIH CYCIIEH3HIO,
a 3aTeM IMOCJIeIOBATEeIbHO A00aBysIn TBepablid xiopun ammonus (0,64 r, 12,0 mmonb) u
nopormkoodpasHoe skenezo (0,67 r, 12,0 mmons). HarpeBamu no temmeparyper 80°C wu
nepeMelnBaid B TeueHue 2 4acoB. [locie peakuun GUIbTPOBATN PEAKLMOHHBIA PacTBOpP U
MPOMBIBAJIA OT(QUIBTPOBAHHBIN OCaA0K, ucronb3yst SO mi stunanerara. JlobGasmsuiu SO M1 BOZIbI
B (pmibTpaT M SKCTparupoBanu dTHianeratoM (3x150 mur); opranudeckue ¢asbl O0BETUHSIIH,
NPOMBIBAJIN, UCTIONB3Ys 150 MJT HACBILIEHHOTO PacTBOpPa XJIOPHIA HATPHSL, U BBICYLIMBAIN HAM
6e3BoaHBIM cyibdaToM HaTpus. OCyIIECTBIISIIN BaKyyMHOE (DHIIBTPOBaHNE U KOHLIEHTPUPOBAIN
(GuIbTpaT NMpHU MOHIKEHHOM JaBJIEHUH M TOJyYajdl HEOYHIIEHHOe coeanHeHue 2-merni-2-(1-
((5-amuuO-1-n1-Tronyoncynbhonmn- 1 H-nuppono[2,3-b | mupuana-4-mi)aMuHO ) TunepuanH-4-
wn)npormoruTpui (1,74 ). KKXMC HUIP (+) m/z: 453,1 (M+1).

Cranus G:

PactBopsinu COEIMHEHHNE 2-metui-2-(1-((5-amuHo- 1 -ni-Tonyoncynbdonnn- 1 H-
nupposo|2,3-b jnupuanH-4-un)amMuHO ) munepuaAnH-4-mwn)nponuonutpun (540 mr, 1,2 Mmonb) B

30 Mi yKCyCHOH KHCJIOTBI W pnolOaBmsmn TpusTHiIopTodopmuar (890 mr, 6,00 mMmoIb).
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Harpesanu no temmnepatypsl 116°C u mepememimBaiy pPeakUUOHHYK) CMECh B TedeHne 45
MUHYT. [locne 3TOro peakMOHHYK CMeCh KOHLEHTPHPOBAJIU NPHU TMOHWKEHHOM AABIEHUH U
NOCPECTBOM KOJIOHOYHOM XpoMaTorpadpuu ¢ MPUMEHEHUEM Tellsl TUOKCHIA KPEMHUS TTOJTyHalln
COeJIMHEHHE 2-metmn-2-(1-(6-n-ronyoncynspormmumunazo[4,5-d jruppono[ 2,3-b jrupunun-
1(6H)-um)munepuauna-4-wn)nponuonutpui (301 mr, Beixon 54%). dKXMC UDP (+) m/z: 463,1
(M+1).

Cragus H:

PactBopsinu COEIMHEHUE 2-metun-2-(1-(6-n-ronyoncyasporunumuaaszo[4,5-
d]muppono[2,3-blnupuann-1(6H)-um)nunepuann-4-wn)npormmonurpua (301 mr, 0,65 mmons) B
12 mn meranona u 6 mu terparuapodypana, A00aBIsIM 4 MII OAHOHOPMAIBHOTO BOZAHOTO
pacTBOpa rHAPOKCHAA HATPHs U NepEeMELINBAIN PEaKIIMOHHYIO cMech Ipu Temneparype 35°C B
teyeHue 6 uacos. Ilocne peaxuum ycranasnmusaiun pH Ha ypoBHe oT 7 10 8 ¢ HMOMOIIBIO
YKCYCHOW KHCIIOTBI W KOHIIEHTPUPOBAJIM TNIpU TMOHMWKEHHOM paasineHuu. IlocpencrBom
KOJIOHOYHOH XpomaTtorpaduu ¢ mpuMeHeHHeM rens auokcuna kpemHus u BOXKX nmomywanu
COeIMHEeHHE 2-(1-(umunazo[4,5-dmuppono[2,3-b|nupuans- 1 (6H)-un)nunepuaua-4-mm)-2-
metunnponuoautpui (71 mr, Beixon 35%). 'H AMP (400 MI'u, DMSO-ds) & 11,85 (s, 1H), 8,56
(s, 1H), 8,53 (s, 1H), 7,46 (t, ] = 2,9 I'y, 1H), 6,74 (dd, J =3,3, 1,9 I'y, 1H), 3,40 - 3,33 (m, 4H),
2,09 - 1,99 (m, 2H), 1,76 - 1,60 (m, 3H), 1,38 (s, 6H). XKXMC HU3P (+) m/z: 309,0 (M+1).
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PactBopsuin Terpadropobopar TpusTHIOKCOHUS (633 Mmr, 3,33 mMMmonb) u R-maktamun
(297 wr, 3,33 mmonb) B 10 M TerparuapodypaHa U nepeMeInBaId PEAKIHOHHYI0 CMECh IIPU
KOMHATHON TeMmmepaTtype B TeueHue 2 qacoB. KOHLEHTpUpOBaIN NP NOHIKEHHOM JIaBJICHUU C
NOoJlyuYeHHeM OeCLIBETHOTO Macjia, KOTOpO€ pacTBOPSIM B 5 M aOCONIOTHOTO 3TAHOJA,
nobasmsim 10 Myt abCOMIOTHOTrO 3TaHONA, YTOOBI PAacTBOPUTH coenuHeHue 2-metm-2-(1-((5-
amMuHO- 1 -ni-ronyoncynbdonmn- 1 H-muppono[ 2,3 Clnupuans-4-mn)aMUHO )TUNIEPUATH-4 -
un)npormoruTpuna (504 mr, 1,11 mmons). Harpesanu no tremmneparyper 75°C u nepemernnBanu
pPEeaKLIMOHHYI0 cMech B TedeHue | uaca. Ilocrme 3TOro peakmMOHHYIO CMeCh TacHJIU BOJHBIM
pacTBopoM OmkapOoHaTa HaTpus U noOaBmsaan SO MJI BOABI, SKCTPArHPOBAIH STHJIALIETATOM
(3x50 mm), a 3arem opraHudeckue (aspl OOBEAMHANN, NPOMBIBAIK, HCHONB3ys 100 mu
HACBIIEHHOTO PAacTBOPA XJIOPUAA HATPUs, U BBICYLIMBAJIN Haj O€3BOIHBIM CYJIb(aTOM HATPHSL
Ocy1ecTBisann BakyyMHOE (UIBTPOBAHUE M KOHLEHTPUPOBAIU (UIBTPAT NPU MOHMKEHHOM
IaBJIEHUH, TOCPEACTBOM KOJIOHOYHOH XpoMaTorpaduu ¢ MpUMEHEHHEM TeJisi AUOKCHIA KPEMHHUSI
nonyyanu  coepuHerune  (R)-2-(1-(2-(1-rugpoxcusTuin)-6-n-ronyoncyiabpoHmmumunaso[4,5-
d]muppono[2,3-b]mupuaun-1(6H)-un)nmunepuaun-4-wm)-2-MeTUIponuoHUTpuI (289 Mr, BeIXOA
57%). KXMC UDP (+) m/z: 507,2 (M+1).

Cranus B:

PactBopsinu COEIMHEHHE (R)-2-(1-(2-(1-ruppoKCHITHIT)-6-TI-
Tonyoscyibponnnmunaszol4,5-dnupposno| 2,3-b|nupunus- 1 (6H)-un)nunepununa-4-mm)-2-
metuianponmonutpua (289 wr, 0,57 mmonb) B 15 My MeraHojsa W Ao0aBisim S M
OHOHOPMAJILHOTO PAacTBOpa THUAPOKCHIAA HaTpusi. llepeMermmnBaiy peakUHOHHYIO CMeCh MpHU
temneparype 30°C B TeueHnue 6 yacos. Ilocne peaxiuu ycranasiausanu pH Ha ypoBHe ot 7 10 8
C TIOMOIIBK) VKCYCHOM KHCJIOTBI M KOHLEHTPHUPOBAJIM TMpPH TOHMKEHHOM JaBJICHUH,
NOCPECTBOM KOJIOHOYHOH Xpomarorpaduu ¢ MpUMEHEHHEM refisi qUokcuaa kpemuus u BOXX
noiydann coenuHerune (R)-2-(1-(2-(1-ruppokcustin)umunasol4,S-d]muppono[2,3-b|nupuana-
1(6H)-un)nunepunun-4-un)-2-metunanponuonurpun (110 mr, Bexon 54%). 'H SAMP (400 MI',
DMSO-ds) 6 11,92 (s, 1H), 8,55 (s, 1H), 7,50 (t, J = 3,0 I', 1H), 6,74 (dd, J = 3,3, 1,8 'y, 1H),
5,30 (d, J =63 I'u, 1H), 5,21 - 5,13 (m, 1H), 3,66 - 3,51 (m, 2H), 3,20 (dd, J = 30,4, 10,2 I'y,
2H), 2,02 (d, J = 10,7 I'u, 2H), 1,88 (t, J = 12,0 ', 1H), 1,74 - 1,61 (m, 2H), 1,57 (d, J = 6,6 'Ly,
3H), 1,40 (s, 6H). XXXMC UDP (+) m/z: 353,2 (M+1).

IIpumep 16
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Cragus A:

Cycnennuposanu nepuoannan Jlecca-Maptuna (2,5 r, 6 MMoub) B 50 MJT AMXJIOpMETaHa,
u pobasnsn coeauHeHue |-(6-m-tomyoncynabponumumunasol4,S-dmuppono[2,3-b]nupunms-
1(6H)-unm)nmunepununa-4-on (1,2 r, 3 mmonsp). [lepemermnBany npu KOMHATHOW TEMIIEpaType B
TE4YEeHHE 3 4acoB B 3aIMUTHOH aTtMocdepe a3ora. [Tocne peakiyu OCyLIeCTBISUIM BbICYITHBAHHE
MOCPECTBOM LIEHTPU(PYTUPOBAHKUS M OYUCTKY MOCPEACTBOM KOJIOHOYHOH Xpomartorpaduu u
nojgyyanu  coemuHeHue  1-(6-m-tonyoscynbhorunumuaasol4,5-d]muppono[2,3-b]nupunun-
1(6H)-un)nmunepununa-4-on (550 mr, Beixox 45%). dKXMC UDP (+) m/z: 410,1 (M+1).

Cranus B:

PactBopsinu COENIMHEHNE 1-(6-n-Tronyouncynbhouunumunasol4,5-doupposno|2,3-
b]mupunun-1(6H)-wn)munepunun-4-ox (110 mr, 0,27 mmons) B 12 mMi Metanona u 100aBism
BOIHBIN pacTBop ruapokcuna Hatpus (2 N, 3 mi) npu temnepatype 0°C; nmepemMermnBaiy npu
KOMHATHOW TeMmnepaTtype B TedeHue 16 yacoB B 3amuTHOH atrMmocdepe aszora. [locne peakunu
nobasnsim 20 MJT BOIBI, M 3KCTPArupoBaIH AuxjiopMeTraHoM (5x50 min);, opraHudeckue (assl
OOBEOMHSUIN W  BBICYIIMBAIM Hax O€3BOAHBIM  Cyib(aTOM HATPHUS, OCYIIECTBISUIN
(¢unbTpOBaHNE, BBICYIINBAHUE IOCPEACTBOM LEHTPUPYTHPOBAHUS M OUYUCTKY U MOJyYasld
coequHenue 1-(ummnaso[4,5-d]nuppono[2,3-bmupunun-1(6H)-un)nunepunus-4-o1 (50  wr,
BbIX0A 73%). 'H SIMP (400 MI', DMSO-ds) & 11,86 (s, 1H), 8,62 (s, 1H), 8,56 (s, 1H),7,47 (t,J
=3,0I'u,1H), 6,92 (dd, J = 3,6, 2,0 'y, 1H),3,64 - 3,26 (m, 4H), 2,72 - 1,88 (m, 4H). XKXMC
HUBP (+) m/z: 256,1 (M+1).
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Cranus C:

Pacteopsin  stmmmanomermngocdar (53 wmr, 0,3 mmonp) B 2 M Ge3BOIHOTrO
teTparuapodypana u nodasisum 60% ruapun Hatpus (24 mr, 0,6 mmoib) ipu Temnepatype 0°C
B 3aIUTHON aTMocdepe a30Ta;, nepemennBany B Tedenne 30 munyT. PactBopsinu coenunenne 1-
(umupasol4,5-d]mupponol2,3-b]nupuann-1(6H)-un)nmunepuanna-4-on (37 mr, 0,15 mmons) B 1
M1 Oe3BOgHOrO TerparuapodypaHa u 10O0ABISIM B PEAKLMOHHBIA PACTBOP, NEepEeMELIUBAIN
PEAKLIMOHHYIO CMECh NPU KOMHATHOW TeMIlepaType B TEYEHHE 3 4acOB B 3aLIUTHOH aTMocdepe
aszora. Ilocne peakumm moOOaBISIM COOTBETCTBYIOIEE KOJWYECTBO HACBILIEHHOTO BOAHOTO
pacTBOpa XJIOpHIAa aMMOHHMS U 3KCTparupoBaiu >TmaneratoM (3x10 min); opranudeckue (asbl
OOBEOUHANIM M  BBICYIIMBAIM Hax Oe3BOAHBIM  Cynb(aTOM HATPHUs, OCYIIECTBISLIN
(¢unbTpOBaHNE, BBHICYIINBAHUE IIOCPEACTBOM LEHTPUPYTUPOBAHMS M OUYUCTKY U MOJydasu
COeIMHEHHE 2-(1-(umupasol4,5-dnmuppono[2,3-b]nupuann-1(6H)-unm)nunepuann-4-
unuzeH )aneroautpu (15 mr, Bexon 39%). 'H AMP (400 MI'u, DMSO-ds) & 11,84(s, 1H), 8,60
(s, 1H), 8,56 (s, 1H), 7,45 (d, J =3,2T'y, 1H), 6,79 (d, J = 3,2 'y, 1H), 5,74 (s, 1H), 3,42 - 3,33
(m, 4H), 2,86 - 2,83 (m, 2H), 2,74 - 2,71 (m, 2H). )KXMC HU3P (+) m/z: 279,1 (M+1).

IIpumep 17

2-(1-(mumupazo[4,5-d]muppono| 2,3-bnupunus- 1 (6H)-wmn)-4-meTrunnunepuann-4-
WJT)alleTOHUTPHIT

Crioco6 nmosy4eHHst OCYIIECTBISUIH CIEAYIOINM 00pa3oM:
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Cragus A:
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PactBopsuin coenunenne 4-merun-4-nunepuauHkapookcunarrugpoxigopun (2,0 r, 9,6
mmonb) B 10 mut Boasl. Ilpu temneparype 0°C nobasnsiim mHutput Hatpus (1,66 r, 24,1 Mmmonb),
U 100aBsUIM B KamelbHOM pexume ykcycHyro kucnotry (1,16 1, 19,2 mmons). 3arem
nepememinBanu npu Temmneparype 30°C B Teuenue Houu. Ilocie peakium oxjaxnaiu
peakunoHHbIN pactBop 1o 0°C, a 3arem ycranasinuBaiu pH pactBopa Ha ypoBHe oT 7 A0 8 c,
ucrionib3ysi OukapOOHAT HATpUs; HKCTpArvpoBaiy JTwianeraroM (2*20 wmu), a 3arem
opranuueckue (¢aspl OOBEOUHSIN, NPOMBIBAJIN, HCIIONb3YSl HACBILIIEHHBIH PacTBOP XJOpHIA
Hatpust (40 ™u1), W BbICYIIMBAIM Haa O€3BONHBIM CylbparoM Hatpus. PuibTpoBany,
BBICYLIIMBAJIA TTOCPEICTBOM LEHTPU(PYTUPOBAHMA U TOJyYadd B BHUAE OSKEITOr0 Macia
coenuHeHue 1-HUTpo30-4-MeTnin-4-nunepuannkapookcunar (1,91 r, Bexon 99%). XKXMC UDP
(+) m/z: 201,1 (M+1).

Cranus B:

PactBopsiniu  coenuuenue 1-HUTpO30-4-MeTHi-4-nunepuauakapookcunar (1,91 r, 9,5
mmoitb) B 50 mi terparunpodypana. Ilpu temneparype 0°C memneHHO no0aBisui pacTsBop 2,5
M Tterparuppunoamomunara gutus (11,4 mm, 28,6 mmons). IlepememnBanu npu KOMHATHOU
TeMIeparype B TedeHue 3 4yacoB B atMmocepe azora. [locie peakiyu OXJakaaau peakuOHHbINH
pacteop no 0°C u memienHo nobasisumu Boay (1,1 mun);, mobasnsiim pactBop 15% ruagpokcuna
Hatpust (1,1 mi) u Bomy (3,3 mu), a 3aTeM mepeMelMBali MPU KOMHATHOW TeMIepaType B
TedeHue 15  MMHYT, OCYINECTBISUTM  (WIBTPOBAHHE,  BBICYIIMBAHHE  IOCPEACTBOM
HeHTpU(YrUpPOBAaHUST U OYHCTKY IOCPEACTBOM KOJOHOYHOH Xpomarorpaduu ¥ MOJy4asiu
coenuHeHue |-amuHO-4-metmin-4-runpokcumermnunepunud (1,15 r, Bexon 80%). XKXMC
HUDBP (+) m/z: 145,1 (M+1).

Cranus C:

PactBopsiiu coenuuenne 1-amuHO-4-MeTHn-4-ruapokcumMeTmnunepuaus (806 mr, 5,6
MMOJIb), COETUHEHHE 4-XJI0p-5-HUTpO- 1 -n-Tonyoncynsponui- 1 H-nuppomno[2,3-bmupunua (966
mr, 2,8 mmonb) u N, N-guusonpomunTiiiaMut (2,13 1, 16,5 mMone) B 50 M1 u3onponaHoa u
nepeMenInBall peakuoHHbIN pacTBop npu Temnepatype 88°C B reuenune Houu. [locne peakuuu
BBICYLIUBAJIA TIOCPEACTBOM LEHTPU(PYTHPOBAHHUS PEAKIHOHHBII PacTBOp, OCYILIECTBILIN
OYHUCTKY IOCPEACTBOM KOJOHOYHOW XpoMaTorpadgpuu U MONIyHaId KEeNTOe TBEPIOE COCTUHEHHE
(4-metun-1-((5-autpo-1-n-ronyoncynsdonmi- | H-nuppono[ 2,3 -b | mupuann-4-
WI1)aMUHO )iunepuanH-4-mn)meranon (787 wmr, Beixox 62%),. XKXMC HUDP (+) m/z: 460,1
(M+1).

Craqusa D:

PactBopsinu COEIMHEHNE (4-metun-1-((5-aurpo-1-n-ronyoncyasponrmi- 1 H-

nuppoo|2,3-b jnupuans-4-un)amMuHO ) munepuanH-4-mn)meranon (2,69 r, 5,9 mmons) B 30 mn
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ouxjopMeTaHa, a 3areM jpobaBmsumn  tpuwsTwiamMuH (1,19 1, 11,7 wmmomp) wm

metaHcyabponmtxnopun (805 mr, 7,0 MMOITB); NepeMeIIuBaIN IPU KOMHATHOH TEMIIEpaType B
teueHne 4 wuyacoB. Ilocie peakuuu BBICYIIMBAINA TOCPEICTBOM LEHTPUDYTHPOBAHUS
PEAKLMOHHBIN PacTBOP, OCYINECTBISUIN OYUCTKY MOCPENCTBOM KOJOHOYHOH Xpomarorpaduu u
MoJIydain KenToe Teepaoe coeauHenune (4-merun-1-((S-aurpo-1-n-Tonyoncynbdonun-1H-
nuppoo|2,3-b jnupuanH-4-uin)aMuHO ) munepuaAnH-4-uin)MeTmiMeTancyibgonar (3,06 r, BbIXOL
97%). JKXMC UBP (+) m/z: 538,0 (M+1).

Cragusa E:

PactBopsinu COEIMHEHUE (4-metun-1-((5-aurpo-1-n-ronyoncyasgponrmi- 1 H-
nupposno|2,3-b Jnupuans-4-uin)aMuHO ) mUNepuAnH-4-uin)MeTuiMeTancynbponar (2,96 r, 5,5
MMOJIb) B 90 MJT 3TaHOA, a 3aTeM 00aBIISITN MOPOLIKOOOpa3Hoe kene30 (2,46 1, 44,1 mmonb) u
xjopua aMMoHus (2,36 1, 44,1 MMonb), pacTBOpeHHBIH B Boae (30 mul), U nepeMeInBaIl npu
temneparype 80°C B Teuenue 2 yacos. [locne peakuuu GUIbTPOBAIM PEaKIIMOHHBIN PacTBOP,
OCYIIECTBJISUIM BBICYLIMBAHUE IOCPEACTBOM LEHTPU(YTUPOBAHUS U OYHCTKY IOCPEICTBOM
KOJIOHOYHOM Xpomartorpaguu M Tojy4anun TBepaoe coenuHenue (4-merun-1-((5-amuuo-1-m-
tonyoncyibponui- 1 H-nuppono[2,3-b nupuaun-4-uin)aMuHO JTUnepUInH-4-
wn)MetuwiMeraHcyibdoHar (2,14 r, Beixoa 77%). dKXMC UDP (+) m/z: 508,1 (M+1).

Cranusa F:

PactBopsinu COEIMHEHNE (4-metun-1-((5-amuno- 1 -n-rosyoncynbdonumi- 1 H-
npposo| 2,3-b JnupuanH-4-uin)amMuHO ) munepuanH-4-uin)metunmerancynbponar (1,3 r, 2,5
MMOJTb) B 40 MJT YKCYCHOW KHCJIOTHI U 100aBisuu Tpustuiopropopmuar (1,85 r, 12,5 mmons),
HarpeBanu 10 Temreparypbl 116°C u mepemermnuBanu B TeueHue 45 munyt. [locne peakmuun
BBICYLIUBAJIM TOCPEACTBOM LEHTPUPYTHPOBAHHUS PEAKIHMOHHBII PacTBOp, OCYLIECTBISLIN
OYHUCTKY TMOCPEICTBOM KOJOHOYHOH Xpomarorpaduu U TOJy4alu TBEpAOe coenuHeHue (4-
meTu- 1 -(6-n-ronyoncynbdormnmumunazo[4,5-djmuppono( 2,3-b Jmupunun-1(6H)-
wn)nunepuauH-4-un)metrnmerancyibdonart (1,24 r, Bexog 94%). XKKXMC UDP (+) m/z: 518,0
(M+1).

Cramus G:

PactBopsinu COEIMHEHHE (4-metun-1-(6-n-ronyoncynshonmmumunasol 4, 5-
d]muppono[2,3-blnupuann-1(6H)-un)nmunepuann-4-mwin)mernnamerancyibdonar (100 mr, 0,97
mMonb) B 5 mi N N-gumernindopmamuna u nobasmsin uuanun Hatpus (47 mr, 0,97 MMonb).
IlepememnBanu B Tedenue 16 yacos npu Temneparype 120°C. Ilocne peakuuu BbICyLIMBaIU
NOCPECTBOM  LEHTPU(YTUPOBAHUS  PEAKIHOHHBIH  PAaCTBOP, OCYINECTBISUIM  OYHCTKY

MOCPECTBOM KOJIOHOYHOW Xpomarorpaduu u mnonydanu coenuHenue 2-(1-(umumasol[4,5-

d]muppono[2,3-blnupuann-1(6H)-nn)-4-mernnnunepunuH-4-un)aueToHuTpus (28 Mr, BbIXO[
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49%). 'H SIMP (400 MI'u, CDCl3) & 9,72 (s, 1H), 8,80 (s, 1H), 8,17 (s, 1H), 7,38 (t, J = 2,8
I'm,1H), 6,82 (dd, J = 3,1, 2,1 I'n,1H), 3,52-3,36 (m, 2H), 3,36-3,24 (m, 2H),2,49 (s, 2H), 2,04-
1,98(m, 2H), 1,90-1,82 (m, 2H), 1,37 (s, 3H). XKXXMC HU3P (+) m/z: 295,1 (M+1).
IIpumep 18
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Cnocob MOJIy4CHUs OCYICCTBIIANN CICAYHO UM 06pa30M:
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Cragus A:

PactBopsiiu R-nmakramup (263 wr, 2,96 mmonb) u TerpadropodopaT TPUITHUIOKCOHUS
(561 wr, 2,96 mmonb) B 10 mn Terparuapodypana u nepemermnBaiu npu temmneparype 28°C B
Te4eHue 2 4acoB. PacTBOpsUIM BBICYLIEHHOE Macyio U coenuHenue (4-metmi-1-((S-amuno-1-11-
tonyoscyibhonui- 1 H-muppono[ 2,3-b mupuaua-4-min)aMiuHO )TUnepuInH-4-
win)MerwiMerascyibdonar (500 mr, 0,99 mmonb) B sTanone (30 M) U MepeMelMBaIN TPU
temrneparype 75°C B TeueHume 2 wyacoB. [locme peakuuu BbICYLUIMBAJIU IOCPEICTBOM
LHeHTPU(YTUPOBAHUST  PEAKIMOHHBIM  PACTBOP, OCYLIECTBISUIM  OYHCTKY  IOCPEACTBOM
KOJIOHOYHOH Xpomatorpaduu u nonydanu teepaoe coequHerne (R)-(1-(2-(1-rugpokcustun)-6-
n-ronyoscyibpornmmumunaszo[4,5-dnupposno[ 2,3-bmupunus- 1 (6H)-wmn)-4-meTrunmunepuann-4-
wn)MetuwiMeraHcybdoHat (337 r, Berxon 60%). dKKXMC UDP (+) m/z: 548,0 (M+1).

Cranus B:

PactBopsinu COeZIMHEHNE (R)-(1-(2-(1-rumpokcusTuin)-6-1-
tonyoscyabponnanmunaszol4,5-dmuppono| 2,3-b|mupunun- 1 (6H)-un)-4-mMeTnnmunepuann-4-
wn)MeruwiMerascyiabdonar (200 mr, 0,36 mMmonb), Tpumeruianuasocuiad (106 mr, 1,07 mmonb)
u kapOonat kanus (148 mr, 1,07 mmone) B 10 ma N,N-gumernndopmamuia U nepeMeLInBaIn

peakunoHHbIN pactBop mpu Temmeparype 120°C B Teuenme 72 wuacos. Ilocie peakuuu
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nobasmsiiim 30 M BOIOBI M 3KCTparupoBaid auxjopMeTaHoM (3x30 mi);, oObemuHsImM
opraHuyeckue ¢aspl U MPOMBIBAIN OpraHuveckre ¢assl pacTBOpoM xyopuzaa Harpus (100 mi), a
3aTeM BBICYIIMBAJIM HaJ Oe3BOAHBIM cyibdaTroMm Hatpus. OCymecTBIsUM (PUIBTPOBAHHE U
BBICYLIMBAHME MOCPEACTBOM ILeHTpu]yrupoBanuss u mnonydanu coeaunenue (R)-2-(1-(2-(1-
ruapokcusTI)uMunasol4,5-d jmuppono[ 2,3-b jrupunun-1(6H)-nn)-4-merunnunepunus-4-
un)aueToHuTpun (48 mr, Bexon 40%). 'H SIMP (400 MI'u, DMSO-de) § 11,95 (s, 1H), 8,55 (s,
1H), 7,55 (¢, J = 3,0 I'y, 1H), 6,64 (dd, J = 3,2, 2,0 ', 1H), 5,28 (d, J = 6,0 I',1H), 5,20 - 5,14
(m, 1H), 3,65 - 3,60 (m, 2H), 3,60 - 3,55 (m, 2H), 2,68 (s, 2H), 1,96 - 1,94 (m, 2H), 1,88 - 1,80
(m, 2H), 1,35 (s, 3H). 2KXMC HU3P (+) m/z: 339,1 (M+1).

IIpumep 19
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2-(4-runpoxcu-1-(umunazo[4,5-dJmuppono[2,3-b Jnupunun-1(6H)-wn)-nunepuans-4-
WJT)alleTOHUTPHIT

Crnioco0 mosy4eHHst OCY IIECTBISIH CISAYIOIM 00pa3oM:
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Cragus A:

JobGasmsu  numzonpormnamun jutus (2 M, 50 i, 100,0 mmonb) B 150 wmn
teTparuapodypana u nobdasmsum aneroHutrpui (4,10 v, 100,0 Mmmosnb) B 3ammTHON atMocdepe
azota npu temieparype -78°C; mepememuBanu B TedeHue 1 yaca mpu Temnepatype -78°C.
3arem pactBopsiin N-Tper-OyTokcukapbonmin-4-nmunepunos (10,0 r, 50,0 mmons) B 50 M
teTparuapodypaHa ¥ AO0ABISAIM B KamelbHOM pPEXHME B PEaKIUOHHYK cucremy. llocie
3aBepIIeHUs] OOABJIEHUs] MEIJICHHO HarpeBajy A0 KOMHATHOH TEMIEpPaTypbl U BBIIEPIKHUBAIH
peakLMOHHYI0O cMecb B TedeHue 1 uaca. Ilocnme 3TOro peakLMOHHYKO CMeChb TacHUIu

COOTBETCTBYHOIIMUM KOJUYECTBOM HACBILCHHOIO BOAHOIO pacTBOpa XJOpuAaa aMMOHUA U
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nobasnsimm 150 M Bozel; 3KcTparupoBanu striaaneratoM (3x600 mur). Opranndeckue Qasul
OOBEIUHSUIIN, TPOMBIBAJN, HCIONB3yst 300 MJI HACBHIIEHHOTO PacTBOpa XJIOpHUAA HATPHsSA, U
BBICYIIMBAJIN Haj Oe3BOAHBIM CyibhaToM HaTpus. OCyIECTBISUIN BaKyyMHOE (PHIBTPOBAHUE U
KOHLIEHTPUPOBAIH (PUIBTPAT TMpPH MOHWKEHHOM JaBJIEHHWH; TIOCPEACTBOM KOJOHOYHOH
xpomarorpaguu ¢ TPUMEHEHHEM Telsl AMOKCHAA KPEeMHUs MMOJy4asld coequHeHune N-Tper-
OyTokcukapOoHMI-4-1tnaHoMeTHI-4-ruapokcununepunuH (6,2 r, Beixox 52%). JKXMC UIP (+)
m/z: 241,2 (M+1).

Cranus B:

PactBopsinu COEIMHEHUE N-Tper-OyToKCHuKapOOHUI-4-LIHaHOMETHII-4 -
ruapokcurmnepunud (6,2 r, 25,8 mmonp) B 60 mn nuxiopmeraHa, u pobasmsm 15 mn
TpudropykcycHoi kucinorel npu Ttemneparype O0°C. Ilocne 3aBepumieHus poOaBieHUs
nepeMelnBali PEaKLIMOHHYI0 CMeCh NPU KOMHATHOW Temreparype B TedeHue 5 yacos. Ilocne
peakLUy KOHLEHTPUPOBAJIN PEAKLMOHHBIH PAaCTBOP NPH MOHMKEHHOM JABJIEHUU W MOJy4allu
coenuHeHue 4-(maHomernn)-4-rugpoxkcununepuauaTpudTopanerat (5,12 r, Bbxom 97%).
KXMC UDP (+) m/z: 141,1 (M+1).

Cranus C:

PactBopsinu coenmuenune 4-(umaHomerwn)-4-ruapokcununepuauatpudropanerar (5,12
r, 25,0 Mmmoub) B 30 Mu1 BoAbl U SO MJT YKCYCHOM KHCJIOTBI, M PACTBOPSIIM HUTPUT HaTpus (2,59 T,
37,5 mmonb) B 15 mut Boasl. [Ipu Temneparype 0°C mMensieHHO nOOaBISIIN B KAMETbHOM PEKUME
BOJHBIN PACTBOP HUTPUTA HATPHUS B PEAKIHOHHYIO CHUCTEMY M MEPEMEIIHUBAIM PEAKLIUOHHYIO
CMeCh MPU KOMHATHOM Temmeparype B TeueHue 16 vacos. Ilocne peakuun KOHUEHTPUPOBAIU
PEAKLMOHHBI pPacTBOP TPU TOHMKEHHOM JaBJIEHHH W MOCPEICTBOM  KOJOHOYHOH
Xpomarorpaduu ¢ IPUMEHEHHEM TeJisl AUOKCHUAA KPEMHUS MOJIyYalld COequHeHne |-HUTpo30-4-
(unanomeTtmn)-4-runpokcununepuaud (2,60 r, Bbxon 61%). XKXMC HIP (+) m/z: 170,1
(M+1).

Cramusa D:

PactBopsuin  coenunenue 1-HuUTPo30-4-(uMaHoMeT)-4-runpokcununepunud (2,30 T,
13,5 mmonp) B 100 Mt MmeTaHoNa 1 100aBsiu mopomkooOpasubiit uHK (17,8 T, 272,0 MMorb),
nobasnsim 20 MJI YKCYCHOM KHCJIOTBHI B KaleJIbHOM pPEXHME NMPH KOMHATHOW TeMIlepaType.
ITocne nobasneHust nepeMernnBain cMech npu temneparype 30°C B Teuenne 15 munyt. [Tocne
peakuuy (QUIBTPOBAIM PEAKIHOHHBIA pPAacTBOP W IOCPEACTBOM POTOPHOIO HCIAPEHHUS
bunapTpaTa MOJTyYaJIn HEOUUILEHHOE COEIMHEHHUE 1-amMuHO-4-(LIMaHOMETHT )-4-
ruapokcurmnepunus (1,78 r, Berxox 85%). dKXMC UDP (+) m/z: 156,1 (M+1).

Cragusa E:
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Hobasnsimun  coepmHeHue  4-xyop-5-HUTpPO-1-m1-Tonyoncynsdonni-1 H-muppomno[2,3-
blmupuann (4,02 1, 11,4 mmons), N, N-guusonpomunTmwiamuH (5,89 , 45,6 Mmmoib) u 1-aMmuHO-
4-(umanomermn)-4-ruapoxkcurunepuana (1,78 r, 11,4 mmones) B 150 mn m3ompomaHona ¢
nojgydeHuem cycrnensuu. Ilpum Temmeparype 95°C (Temmeparypa MacisiHOH  BaHHBI)
NepeMeInBaI PEaKLMOHHYIO CMeCh B TeueHue 16 gacos. Ilocne peakumu oxaaxaanu CMech 10
KOMHATHON TeMmneparypsl U nobasmsian 200 M1 BOABL, SKCTparupoBaiu sTrianeratoM (3x600
mi). Opranndeckne (aspl OOBENMHSIM, BBICYIIMBAIM Haj OE€3BOJHBIM CyJab(paToOM HaTpus,
¢unbTpOBANU M MOCPEACTBOM POTOPHOTO HCHAPEHHS W OYMCTKU IMOJNy4YalId coenauHeHue 2-(4-
ruapokcu-1-(5-aurpo-1-n-ronyoncynsdonun-1H-muppono[2,3-b Jrupunun-4-

WJT)aMUHO )TunepuaAnH-4-mn)aneronutpun (3,25 r, Beixox 60%). XKXMC UDP (+) m/z: 471,2
(M+1).

Cragus F:

Jobassiu COeMHEHNEe 2-(4-runpoxkcu-1-((5-aurpo-1-n-ronyoncynbporuin- 1 H-
npposio| 2,3-b Jnupuaus-4-un)amMuHo ) munepuanH-4-un)auetonutpua (3,25 r, 3,9 Mmons) B
CMELIAHHBIN pacTBOp, coaepxkamuil 90 mu sTaHona u 30 My BOABI U MOJIyYaldd CYCIEH3HIO, a
3aTeM TMOoCNenoBaTeNbHO A00aBmsiu TBepablil xmopua ammonusi (0,88 r, 16,55 mmonb) u
noporikoodpasHoe xene3o (0,92 r, 16,55 mmonb). Harpesamu no temmeparyper 80°C u
nepemMelnBaid B TedeHune 2,5 yacos. Ilocie peakuuu (uiIbTpOBaIM PEAKIIMOHHBIN PacTBOP U
MPOMBIBAJIA OT(QUIBTPOBAHHBIN OCaA0K, ucronb3yst SO mi stunanerara. Jlobasssuim SO M1 BOZIbI
B (UIbTpaT M 3KCTparupoBanu stunaneratoM (3x240 mu). Opranuueckue (asbl 00bETUHSIIH,
NPOMBIBAJIN, UCTIONB3Yst 100 MJT HACBILIEHHOTO PAcTBOpPA XJIOPHIA HATPHSI, U BBICYLIHMBAIN Ha
6e3BoaHbBIM cysbdaTom HaTpusi. OCyIECTBIISIN BaKyyMHOE (DHIIbTPOBaHNUE U KOHLIEHTPUPOBAIN
(GunbTpaT TPU TOHMKEHHOM JABJICHWH, TOCPEACTBOM KOJOHOYHOH xXpomaTtorpaguu ¢
NPUMEHEHUEM Telisl JAHOKCHUAA KpeMHHs mnoiydanu coenuHeHue 2-(1-((5-amwmnuo-1-m-
tonyoncyibponmi- | H-muppono[2,3-b | mupuamun-4-ui)aMuHO) 4-TUPOKCUTIUTICPUUH-4-
un)anerorutpui (1,88 r, 62%). XKXMC UDP (+) m/z: 441,2 (M+1).

Cranus G:

Pacteopsiiu  coemunenne  2-(1-((S-amuHO-1-n-tonyoncynsponmi-1H-muppono|2,3-
b]mupunuH-4-1n)aMuHO )4-ruApOKCUNUTNIEpUANH-4- 1t )aneToHuTpu (562 mr, 1,28 mmons) B 25
MJI YKCYCHOH KHCIIOTBI U Ho0aBisii TpusTiiopropopmuar (948 mr, 6,40 mmons). Harpesanu
no temneparypel 116°C u mepememmBanu B TedeHue | waca. Oxjaknaid 10 KOMHATHOU
TEMIEePaTypbl, KOHLUEHTPUPOBAIN IPH TMOHWKEHHOM IaBJICHHH M TMOCPEICTBOM KOJOHOYHOU
xpomarorpaguu ¢ TPUMEHEHHEM TeJsl TUOKCHIAa KPEMHHUS NOJy4alu coeanHeHue 2-(4-
runpokcu-1-(6-n-ronyosncynbonumumunaszol4,5-d Jmuppono[ 2,3-b Jmupunun- 1 (6H)-wn)-
nunepuauH-4-un)anetroHuTpui (360 mr, Beixox 62%). XKXMC UDP (+) m/z: 426,2 (M+1).
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Cragus H:

PactBopsinu 2-(4-runpoxcu-1-(6-n-ronyoncynbpormnmmumunasol 4,5-dnuppono[2,3-
b]mupunun-1(6H)-mn)-munepuana-4-mn)anerorutpui (360 mr, 0,80 mmoinp) B 15 Mi meTaHoa
u 5 mi Terparunpodypana. JJodapnsau S M1 IByXHOPMAJIBHOTO BOJHOTO PAacTBOPA THAPOKCHUIA
HaTpUsl M MEPEMELIMBAIM PEAKUHOHHYIO CMEChb B Te4eHHe 16 4YacoB MNpPU KOMHATHOMH
TeMriepatype. B peakuuoHHoM pactBope ycraHasnuand pH Ha ypoBHeE OT 8 10 9 ¢ MOMOLIBIO
YKCYCHOW KHMCJIOTBI M KOHLEHTPUPOBAJIU TPHU TMOHIKEHHOM JIaBJICHUH; OCYLIECTBIISIIN OUUCTKY
IIOCPEJCTBOM KOJIOHOUHOHM Xpomarorpaguu ¢ TPUMEHEHHEM Trejs OUOKCHAA KpPEeMHHS U
nojydanu coeauHeHue 2-(4-ruppokcu-1-(ummunasol4,5-d]nupponol2,3-bnupuann-1(6H)-nm)-
nunepuanH-4-u)aneronutpun (60 mr, Beixon 26%). 'H SIMP (400 MI'u, DMSO-ds) § 11,86 (s,
1H), 8,76 - 8,16 (m, 2H), 7,48 (s, 1H), 6,90 (s, 1H), 5,45 (s, 1H), 3,85 - 3,54 (m, 2H), 3,08 (d, J =
9,9 I'y, 2H), 2,81 (s, 2H), 2,03 - 1,91 (m, 2H), 1,86 (d, J = 12,2 'y, 2H). )KXMC HUDP (+) m/z:
297,1 (M+1).
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Cragus A:
PactBopsuin HopTpomuH (3,01 1, 26,13 mmois) B 80 it Bogel. Kpome Toro, nodasmsiim 80
MJT KOHLIEHTPUPOBAHHOHN XJIOPHCTOBOMOPOAHON KUCIOTHI mpu Temmeparype 0°C u mobapmsiim

HUTpHUT Hatpus (43,5 r, 630,2 mmonb) nopuusimu ripu remneparype 30°C. 3arem mpomosmkanu
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nepeMeninBanue npu temneparype 30°C u nmpoBoawnu peakuuro B TeueHue 16 gacos. Ilocre
peaKkuuy OCYLIECTBISUIM SKCTPAKLHMIO dTHinaneraroM (3x600 mi). OObenuHsAIM OpraHuvecKre
¢a3pl, BbICymMBaNIKu Haa OE€3BOAHBIM Cyib()aToM HATPHs, (PUIBTPOBAIN U UCTIAPSIN (QHIIBTPAT
Ha poropHOoM ucmaputene. Ilocme 3Toro B pe3ynbTaTe OYHCTKU IOCPENCTBOM KOJIOHOYHOH
xpomarorpaguu ¢ TPUMEHEHHEM AMOKCHA KPEMHUs TMONydalld COeJUHEHHe S-HUTPO30-8-
azabunmkio[3.2.1]okran-3-o1 (8,62 r, Beixon 70%). XKXMC HUIP (+) m/z:157,1 (M+1).

Cranus B:

PactBopsuin coenunenue 8-HuTpo30-8-azadunukio[3.2.1]okran-3-01 (7,0 r, 44,8 MMoOIIb)
B 150 mn metaHona, 100aBIsIN MOPOImKOOOpasHbiil HMHK(29,3 T, 448,0 MMOJIb) U B KamneJIbHOM
pexkume noOasmsun 30 mut ykcycHou kuciotel mpu Temnepatype 0°C. Ilocne kamenbHOro
nobasneHust nepeMemuBany npu Temneparype 30°C u mpoBoamnu peakiuo B TeueHue 20
MHHYT. 3aTeM (QUIbTPOBAIHN JKUAKYIO PEAKLIMOHHYIO cMech. PUIBTPAT HCTAPsUId Ha POTOPHOM
UCIapuTesie W IMOJIy4aid HEOYMINEeHHOe COoeAnHeHHe 8-aMuHO-8-a3abuumkio[3.2.1]okran-3-on
(3,43 r, BbIXON 54%). XKXMC UDP (+) m/z:143,1 (M+1).

Cranus C:

JobaBnsimu  coeauHeHne  4-xyop-S-HUTpO-1-n-ronyoncynasdomn- 1 H-nmuppono[2,3-
b]mupunun (3,52 r, 10,0 mmons), N,N-nuuzonpormmmtuiamut (5,17 1, 40,0 MMosb) u 8-aMHHO-
8-a3abunukio[3.2.1]Jokran-3-oa (1,72 r, 12,0 mmonb) B 150 My M30MPONMUIOBOrO CIHMPTA U
nojyyanu cycnensutoo. IlepememmBanu npu Temneparype 95°C W MpOBOAMIIM pPEAKIMIO B
teyeHune 16 gacos. [Toce peakiuu cMech OXJIaXKAalu 1O KOMHATHON TEMITEpaTypbl, JOOABIISLIU
300 M BOABI, KCTparupoBajiu 3TuianeraroM (3x250 mi), oObeauHsIN opranudeckue (aswi,
BBICYLIUBAJIN HAJX OE3BOIHBIM CyJbpaTOM HaTpus, (QUIBTPOBAIM U BBICYIIMBAIA HA
uentpudyre. IlpoBogmim OYMCTKY MOCPEACTBOM KOJOHOUHOW Xpomarorpaduu u mosydaiu
COeIUHEeHHe 8-((5-nutpo-1-n-ronyon-1H-muppono[2,3-b|nupuana-4-oCHOBaHHE )aMUHO) 8-
azabunmkio[3.2.1]okran-3-0n(3,17 r, Berxon 70%). XKXMC UDP (+) m/z: 458,2 (M+1).

Cramusa D:

Hobasnsim COeMHEeHNe 8-((5-uurpo-1-n-ronyoncynsponmi-1H-muppono[2,3-

b |nupuanna-4-ocHoBaHue ))amMuHO)8-a3abunmkio[3.2. 1 Jokran-3-on(3,17 r, 7,0 wmmomp) B

>
CMELIaHHBbI pacTBOpUTENb, cofepxkammii 120 mn stanona m 40 My BOABI W MOJdy4aau
CYCHEeH3MI0, a 3areM pao0aBisik TBepAbld xmopun ammonus (1,50 r, 28,0 mmonp) u
noporkoodpasHoe skene3o (1,56 r, 28,0 mmounb). 3arem HarpeBanu no temrepatypel 80°C u
nepeMernBai B TedeHne 2 4acoB. [Tocne peakiun GUIBTPOBAIH KUAKYIO PEAKLIMOHHYIO CMECh
U 100aBIsUIM COOTBETCTBYIOIIEE KOJIMIECTBO STHIIALIETATA JJIsl IPOMBIBAHUS OT(HUIBTPOBAHHOTO

ocanka. Kpome toro, mobasmsuin 200 mu BOAgbl B (UIBTPAT U OCYLIECTBISUIA 3KCTPAKLIUEO

stunaneratoM (3x250 mur). 3areM oObeAMHSIM OpraHuueckue (asbl, BBICYLIMBAIN Ha
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0e3BoAHBIM Cynb(paToM HaTpusi, QUIBTPOBAIHM W BBICYIIMBANU Ha LeHTpUdyre. IIpoBommmu
OYHUCTKY MOCPENCTBOM KOJIOHOYHOM XpoMarorpadpuu 1 nojydain coenuaenue 8-((S-uutpo-1-n-
tonryodi- 1 H-muppono| 2,3-b |mupunun-4-ocHoBanue )amMuHo)8-a3abuukiio| 3.2. 1 Jokran-3-oi
(Berxon 3,02 1, 100%). dKXMC UDP (+) m/z:428,2 (M+1).

Craqusa E:

PactBopsinu COEZIMHEHNE 8-((5-amuHO-1-11-ToNyoncynsdponnn-1H-nmuppomno[2,3-
b]mupunun-4-un)amuno)8-a3adunukio[3.2. 1]okran-3-01(2,95 r, 6,9 mmonb) B 80 M1 yKCyCHOU
KUCIOTBI U polammsnmu  TpusTHiopropopmuar (5,11 r, 34,5 mmonb). Ilpu mnoseieHun
temnepatypbl 10 116°C nepememnBanu U NPOBOAWIM peakuuiro B TeueHue 1 gaca. Ilocne
peaKkLUy OCYLIECTBIISUIM KOHLIEHTPUPOBAHUE NPH MOHIKEHHOM JIAaBJIEHUHU. 3aTeM MOCPENCTBOM
KOJIOHOYHOH XpomaTorpapuu ¢ IPUMEHEHHEM AMOKCUAA KPEMHUS MOJIydalu coenuHenue 8-(6-
n-TosyoscyibgonmmMunaszol4,5-dnuppono[2,3-bmupuans-1(6H)-mn)-8-
azabunmkio[3.2.1]Jokran-3-o1 (2,31 r, Beixon 77%). XKXMC UDP (+) m/z: 438,2 (M+1).

Cranusa F:

PactBopsinu nepuonunan lecca-Maptuna (3,01 r, 7,1 mmons) B 80 mu auxjopMeTaHa.
PactBopsiiu  coenunenue  8-(6-m-romyoncynbhornnnmunaso[4,S-d|muppono[2,3-b lnupuamus-
1(6H)-mn)-8-azabuumkio[3.2.1]okran-3-om (2,05 r, 4,7 mMmonp) B 20 MJ OuXJopMeTaHa U
n00aBNsIM B peaKLMOHHBIN pacTBOp. [lepemMemBaiy Npyu KOMHATHON TeMIIEpaType B TEUEHUE 2
yacoB. [locne peakuuu nmpoOMbIBajy PEAKLUOHHBIN pacTBOP, UCHONb3Yyst 60 MJ HACBHIIEHHOIO
BOJHOTO pactBopa OukapOonata HaTpus u 60 MJI HACHIIEHHOTO BOJHOTO PACTBOpa XJOpHIA
HATPHsI, COOTBETCTBEHHO. 3aTeM OCYINECTBISUIN BBICYIIMBAaHHE HaJ OE3BOAHBIM CyJb(arom
HaTpusl, (UIBTPOBAHHME, KOHLEHTPHPOBAHWE IpPH TOHWKEHHOM JABJICHHMU MU KOJIOHOYHYIO
xpoMmarorpadguo ¢ TNpUMEHEHHEeM JHUOKCHIA KPEMHHsI U TMOJNy4Yaid coenuHeHne 8-(6-
Tonyoncyibponnarnmunaszo[4,5-dmuppoino| 2,3-b|nupunun- 1 (6H)-m)-8-
azabunmkio[3.2.1]okran-3-oH (1,3 1, BeIx0g 64%). XKKXMC UDP (+) m/z: 436,2 (M+1).

Cranus G:

Pacteopsuin  mustunimanometmigocdar (798 mr, 4,5 mmons) B 30 mMi OGe3BOJHOrO
teTparuapodypaHa B 3aUTHON arMocdepe azoTta. 3atem nobdasysuiu 60% runpun Hatpus (180
mr, 4,5 mmonb) npu temneparype 0°C u mepememmBanu B TeueHue 30 muHYyT. PactBOpsuiu
coequHenne  8-(6-tonyouncynbdonmmmmunazonnol4,5-douppono| 2,3-b Jmupunun- 1(6H)-wn)-8-
azabunmkino[3.2.1]okran-3-o1 (1,31 r, 3,0 mmonb) B 15 ma Ge3sogHoro terparunpodypana,
no0aBJsUTM B PEAKIMOHHBIA PAcTBOpP, a 3aTE€M IMEPEeMEIIUBaIl B TEYCHHE 2 YacOB B 3AIIUTHOMN
armoc(epe a3oTa mpu KOMHATHOH Temmeparype. [locne peakuyn 100aBIsITH COOTBETCTBYOIIEE
KOJIMYECTBO  HACBIIIEHHOTO BOAHOTO pacTBOpa XJIOPUAA AMMOHHUS, SKCTParupoBasd

stunaneratoM (3x50 mur) u obbenuusiim opranudeckue (aser. Ilocnme 3TOro ocymecTsisuu
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BBICYIIMBAHME Hax Oe3BOAHBIM CynbhaToM HATpusi, (UIBTPOBAHHE, BBICYIIUBAHHE HAa
LEeHTpHu(]yre U OYNCTKA MOCPEICTBOM KOJIOHOYHOM Xpomarorpaduu ¢ NpUMEHEHHEM THOKCHIA
KpeMHUsIT U monydainn coenuHeHue 2-(8-(6-m-tomyoncynbdonmmmumunasol4,S-d]muppono[2,3-
b]mupunun-1(6H)-mn)-8-a3adunmkino[3.2.1]okran-3-ununen)auneronutpun (879 wr, BbIXOA
64%). XKXMC UDP (+) m/z: 459,2 (M+1).

Cragus H:

PactBopsinu 2-(8-(6-n-Tonyoncynsdponnnmuaasol4,5-dmuppono[ 2,3-b|nmupuaus-
1(6H)-nn)-8-a3abnumkiio[3.2.1]okraH-3-UauaeH)aueTOHUTpUI B 24 M MeTaHoJda U 8 M
teTparuapodypana, a 3aTeM J00aBIITH 8 MIT OTHOHOPMAJIBHOTO BOJTHOTO PacTBOPA MMAPOKCUAA
Hatpus. IlepememnBanu npu temnepatype 35°C U NpoOBOAMIM PEAKLUIO B T€YeHUE 16 4acos.
Ilocne peakuuun ycranasnuBanu pH Ha ypoBHe 8-9 € NOMOWIBK YKCYCHOM KHCJOTHI,
KOHLIEHTPUPOBAIM TIPU TOHIDKEHHOM JaBJIEHHWH, a TakXXe MPOBOAWIM KOJIOHOYHYIO
XpoMarorpaguo0 ¢ TNpPUMEHEHHEeM JUOKCHAAa KPEeMHHUS U TojJydanu coeanHeHune 2-(8-
(umunazo[4,5-d]nmuppono[2,3-b|nupuann- 1(6H)-un)-8-azabunmkio 3.2.1]okran-3-
unuzeH )aneroautpua (302 mr, Beixox 55%), 'H SIMP (400 MI'n, DMSO-ds) § 11,81 (s, 1H),
8,55 (s, 1H), 8,26 (s, 1H), 7,43 (t, J =2,9 'y, 1H), 6,90 (dd, J = 3,2, 1,9 'y, 1H), 5,76 (s, J =2,0
I'u,1H), 3,98 (d, J = 20,5 I'y, 2H), 3,00 (d, J = 14,7 I'u, 2H), 2,79 (d, J = 15,0 ', 1H), 2,57 (d, J
=15,2Tu, 1H), 2,36 - 2,22 (m, 2H), 1,83 - 1,64 (m, 2H). )KXXMC UDP (+) m/z: 305,2 (M+1).
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Cragus A:

PacteBopsin  coenunenue  2-(8-(ummpnaszol4,5-d]muppono[2,3-b jmupuans- 1(6H)-mn)-8-

azabunmkno[3.2.1]okran-3-mmmnen)aneronurpun (100 mr, 0,33 mmons) B 10 M Meranona u
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nobasysun nayutanuii Ha yriuepoae 106 mr, 0,10 mmounb). 3atem nepeMemmuBaiu B atMochepe
BOAOPOJA NMPU KOMHATHOH TeMIepaType W INPOBOAWIM peakuuro B TedeHue 16 gacos. Ilocne
3TOro  (UIBTPOBAIM PEAKIHMOHHBI PAacTBOP, NPOMBIBAIA OT(UIBTPOBAHHBIA  OCAIOK
COOTBETCTBYIOLIMM KOJIMYECTBOM METAHOJNA, 3aTeM KOHLEHTPUpOBaIM (Quusrpar mnpu
NOHW)KEHHOM JIaBJICHUH, TPOBOAMIIN BBICOKO3((EKTUBHYIO JKUAKOCTHYIO Xpomarorpaduro, B
pesyJbTaTe dero monydanu coenuHeHue 2-(8-(umumpmaso[4,5-d]mupposno[2,3-bmupunun-1(6H)-
w)-8-a3a0unukJo| 3.2. 1 JokTan-3-mi)aueToHUTPui (CMeCh THACTEPEONu30MEpPOB, 35 Mr, BBIXOA
40%). 'H AMP (400 MI'u, DMSO-de) & 11,80 (s, 1H), 8,53 (s, 1H), 8,24 (s, 0,38H), 8,20 (s,
0,62H), 7,45 - 7,42 (m, 1H), 6,89 (dd, J = 3,2, 2,0 'y, 0,38H), 6,81 (dd, J = 3,2, 2,0 I';, 0,62H),
3,82 (s, 2H), 2,75 (d, J = 8,1 I'y, 1,24 H), 2,63 (d, J =8,1 'y, 0,76 H), 2,59 — 2,57 (m, 0,38 H),
2,41 - 2,34 (m, 0,62H), 2,34 - 2,10 (m, 3H), 1,98 - 1,84 (m, 3H), 1,84 - 1,70 (m, 0,76H), 1,64 -
1,58 (m, 1,24H). XKXMC HUDP (+) m/z: 307,2 (M+1).
IIpumep 22
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Cramus A:
Pactopsinu nepuonunan lecca-Maprtuna (7,30 1, 17,1 MMonp) B 70 M1 qUXJIOpMETaHa U
pactBopsuiu  coenuHeHue 8-((S-uutpo-1-n-Tonyoncynbdonui-[2,3-b]nuppono u nupuaUH-4-

OCHOBaHUE)aMHUHO)-8-a3abunmkio[3.2. 1]okran-3-on (520 r, 11,4 wmmoms) B 50 wi

2

OUXJIOPMETaHa W B KamejJbHOM peXuMe J00aBIsUId B PEAKIMOHHBIN pPacTBOp. 3areM
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nepeMerINBaIN 1 POBOAMIIN PEAKIIMIO P KOMHATHOH TeMIiepaType B TeueHue 3 yacos. [locne
peakuuy 100aBIsUTM COOTBETCTBYIOIIEE KOJMYECTBO HACHIEHHOIO BOJHOIO PAacTBOpA XJIOPUAA
AMMOHWUSI, HKCTPArHpoOBaliN IuxjopMeTaHoM (3x250 wmur). 3areM OOBEOUHSUIM OpPraHUYECKHE
¢da3bl U npoMbIBaIH, UCTIONB3YsT SO0 MJT HACBIIEHHOTO BOJHOTO PAacTBOpA XJIOPUAA HATPHS.
BricymmBanu Hax Ge3BOIHBIM CyJIb(paToM HaTpusi, PUIBTPOBAN, KOHLEHTPUPOBAIH (PUIbTpAT
IpU TOHIKEHHOM JaBJIEHMM M OYHINAIM IIOCPEACTBOM KOJIOHOYHOM Xpomartorpaduu ¢
NpUMEHEHHEM  JHMOKCHJAAa  KpeMHuss W mojdydanu  coequHeHue  8-((5-nutpo-1-m-
tontyodcyibgonmi- | H-mupposno[2,3-b | mupunun-4-un)amuno)8-azabunmkiio[3.2. 1 |okran-3-oH
(5,6 1, BeIXOA 72%). XKXMC UDP (+) m/z: 456,2 (M+1).

Cranus B:

PactBopsiin puatunuuanomerundocdar (3,27 r, 18,5 mmons) B 100 ma Ge3BomHOrO
TeTparunpodypaHa B 3amuTHONW atMocdepe asora. Jlobasmsiau 60% ruapun Hatpus (738 wr,
60%, 18,5 mmonb) npu temneparype 0°C u nepemerminBanu B TedeHue 30 muHyT. PactBopsiin
coenuHenue 8-((S-uurpo-1-n-ronyoncynabdorun-1H-muppono[2,3-blnuppon u  nupuaun-4-
wi)amMuHo)-8-a3abunmkio[3.2.1]Jokran-3-o1 (5,6 r, 12,3 mmonb) B 100 mn Ge3BogHOrO
TeTparunpodypaHa u 3aTeM 100aBIISIM B PEaKLMOHHBIN pacTBop. [lepeMernmnBany 1 MpoOBOIMIH
peakIuio B 3alIMTHOH aTMocepe a30Ta MpU KOMHATHOH TeMmepaTtype B TEYEHHE 3 4acoB.
IMocne peaxkuuu AOOABNSIM HACHIIIEHHBIH BOIHBIA pAcTBOP XJIOPUAA aAMMOHUS U
SKCTparupoBagu stunaneratom(3x250 mi), oObenuHsM Oopranudeckue ¢aspl. BoicymuBanu
HaJ 0e3BONHBIM CYJb(HATOM HATPUs, PUIBTPOBATH, KOHLEHTPHPOBAIH MOCPEACTBOM POTOPHOTO
UCMIAPEHUs, TPOBOAMUIM KOJIOHOYHYI0 XPOMATOrpaduio ¢ MPUMEHEHHEeM THUOKCHIA KPEMHHS U
nojiy4anu coenuHenue 2-(8-(((5-aurpo-1-n-ronyoncynsponmn-1H-muppono[ 2,3-b])mupuann-4-
W1)aMUuHO)-8-a3abunmkio[3.2. 1 Jokran-3-ummnnen)aneronutpun (4,37 r, Beixon 74%). XXXMC
HUDBP (+) m/z: 479,2 (M+1).

Craaus C:

HobGasnsmn ~ coenunenne  2-(8-((S-mutpo-1-n-ronyoncynsdonni-1H-muppomno[2,3-
b]mupunuH-4-nn)amuHo)-8-a3abnumkio|3.2.1]okran-3-ununeH ))aueronutpun (2,37  wr, 5,0
MMOJIb) B CMELIAHHBIA PaCTBOPHUTENb, copepskamuii 120 mut sTaHona u 40 M1 BOABI U MOJTyHallnd
cycnensmuro. Ilocne storo nmobaensiiu TBepablid xjopun ammonus (1,32 r, 24,8 mMmonb) u
noporkoodpasHoe xerne3o (1,38 r, 24,8 Mmounb) nocnenosatensHo. Harpesanu 1o TeMneparypsl
80°C m mepememmBasii B TeueHWe 2 uacoB. [locrme peakuum (QUIBTPOBAIN PEAKLMOHHBIN
pPacTBOpP M MPOMBIBAIN OTPUIBTPOBAHHBIN OCAIOK, HCIIONB3Ysl COOTBETCTBYIOIIEE KOJMYECTBO
sTunanerara. 3arem poOasmsan 200 My BOABI B (DHMIBTPAT, SKCTPArMPOBAIH 3THJIALIETATOM
(3%x250 mn) m oOwvenuHsiiu opraHuyeckue ¢as3pl. BreicymmBamm ¢GuibTpaT Han OE3BOIHBIM

cyabaToM HaTpusi, (UIBTPOBAIH, KOHICHTPUPOBAJIM TIPU TOHWKCHHOM JABJICHUH W
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NPOBOIMIIM KOJOHOYHYIO XpoMarorpaguio ¢ MNPUMEHEHHEM Tels AMOKCHAA KPEeMHHUS U
noiy4ann coenuHerne 2-(8-((5-ammuno-1-1m1-Tonmyoncynsdonnin-1H-muppono[2,3-blnmupuann-4-
wi)amMuHo)8-a3abunmkiio[3.2. 1 Jokran-3-mwmmneH )aneroHutpwi( 1,58 1, Bexog 65%). KXMC
HDP (+) m/z: 449,2 (M+1).

Craqusa D:

PactBopsuin Terpadropobopar TpusTHIOKCOHUS (661 Mr, 3,48 mMMmonb) u R-makrtamun
(310 wmr, 3,48 mmonb) B 20 mut TeTparunpodypaHa, mepeMeLInBalIi U MPOBOAMIN PEAKIIHIO TIPU
KOMHATHOW TeMIlepaTtype B Te€UeHHe 2 4acoB. 3aTeM IOJy4asld BEIIEeCTBO B BHUIE OECI[BETHOTO
Maciia, OCYIIECTBISii KOHLIEHTPUPOBAHME NIpU TOHIDKEHHOM faBieHuu. Ilocnme sToro
pacTBOpsUIM BemecTBO B 15 My abCONIOTHOrO 3TaHONA, KOTOPBIA HCHOJB30BAJIH, YTOOBI
pacTBopuTh coenuHenue 2-(8-((5-amuno- 1-n-ronyoncynsponun-1H-nuppomno[2,3-b|nupuann-4-
wi)amuHo)8-a3abunukiio[3.2.1]okran-3-mwmunen)aueronurpmwt (520 wmr, 1,16 mmomb).
HarpeBanu no temneparyps! 75°C, nmepeMeinnBaid ¥ MPOBOAMIM PEAKLUIO B TedyeHue 1 waca.
Iocne 3TOro peakLMOHHYI0 CMeCh MACHIIN BOJHBIM PACTBOPOM OMkapOOHaTa HATPUs, HOOABIISIIH
50 mn Bombl, 3KcTparupoBanu dTriaaneraroM (3x50 mu), oObeauHsANM opraHudeckue ¢assl,
npomblBaiy, ucnoap3yss 100 M HaAcBIIEHHOrNO BOJHOIO pPAacTBOpa XJOPUAA HATPHS,
BBICYIIMBAJIN Haa O0e3BOAHBIM CyibdaTtom HaTpus. Ilociae 3TOro mNpoBOAMIM BaKyyMHOE
¢unpTpOBaHNE, KOHLEHTPUPOBAIM (UIBTPAT MNPH IOHMKEHHOM JaBJIEHUH, MPOBOAMIH
KOJIOHOYHYIO XpOMAaTOrpaduio ¢ MpUMEHEHUEM JHOKCUAA KPEMHUS M TOJTy4Yali COeAUHEHHE 2-
(8-(2-((R)-1-rugpokcusTun-6-n-ronyosacyibdonmnnmunaszon 4, 5-d Jnuppono[ 2,3-b [nupuaun-
1(6H)-n1)-8-a3abunukiio[3.2. 1 JokraH-3-ununeH )aueronurpui (480 wmr, Beixon 82%). KXMC
HUDBP (+) m/z: 503,2 (M+1).

Cranus F:
PactBopsiiu COeMHEHUE 2-(8-(2-((R)-1-runpokcusTriI-6-11-
TOJY OJICY I OHUITMMHA30J1(4, 5-d]mupporo u [2,3-bmupupun-1(6H)-n)-8-

azabunmkio[3.2.1]okran-3-mwnmmaen)aneronurpun (360 mr, 0,71 mmonb) B 9 Mi MeTaHoxa.
JobaBnsiin 3 MJI OHOHOPMAJIBHOTO PACTBOpA THAPOKCHAA HATPHUS U TMEPEMEINHUBAIH TIPU
temneparype 35°C u mpoBoauau peakuuro B TeueHue 8 yacos. [locne peakuuu ycraHaBiuBaiu
pH Ha ypoBHe 8-9 ¢ NOMOLIBIO YKCYCHOW KHUCIOTBI M KOHLIEHTPUPOBAIU MPU MOHHKEHHOM
JaBJIEHHH. 3aTeM MPOBOAMIM KOJOHOYHYIO XpoMarorpaguio ¢ NPUMEHEHHEM JHOKCHIA
KpeMHUs1 u nonydain coepuHeHue 2-(8-(2-((R)-1-ruppokcustin)umunasol4,5-dmuppono[2,3-
b mupuaun-1(6H)-mun)-8-a3abunmkiio[3.2.1]okran-3-ununeH)aneronutpui (32 mr, Beixon 12%).
'H AAMP (400 MI', DMSO-de) 6 11,77 (d, J = 26,3 ', 1H), 8,49 (d, J = 5,7 'y, 1H), 7,46 - 7,30
(m, 1H), 6,95 (dd, J = 115,2, 2,4 'y, 1H), 5,47 (s, 1H), 4,98 - 4,80 (m, 1H), 4,31 - 3,72 (m, 2H),
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2,73(d,J=7,0Tu, 1H), 2,70 - 2,54 (m, 3H), 2,38 - 1,73 (m, 6H), 1,64 (d, J = 6,2 ', 3H), 1,57 -
1,44 (m, 1H). )KXMC HU3P (+) m/z: 326,2 (M+1).
IIpumep 23
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2-(8-(2-((R)-1-ruppokcustin)umunaszol4,5-dJmupposno| 2,3-b nupugun-1(6H)-wmn)-8-
azabunukio[3.2. 1]okTan-3-11)aneToOHUTPUI

Criocob nmosy4yeHus OCyIIECTBISIN CIEAYIOLIM 00pa3oM:
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Cragus A:
PactBopsinu COEIMHEHUE 2-(8-(2-((R)-1-runpoKcus THII-6-T1-

TonyoncyibponuarnMunazon|4,5-dJnuppono[2,3-b Jnupunun-1(6H)-mn)-8-
azabunmkio[3.2.1]okran-3-uwnmuaen)aneronurpun (480 mr, 0,96 mmonb) B 35 mu MeraHona.
HobGasnsiiu nmamtanuii Ha yriiepone (202 mr, 0,19 MMob), U MepeMelIuBaiu MpU KOMHATHOMH
Temreparype B TedeHne 16 uacoB B armocdepe Bomopona. DUIBTPOBAIN pPEAKLUOHHBIA
pacTBOp, MPOMBIBAIIN OT(IIBTPOBAHHBIN OCaJOK COOTBETCTBYIOIIMM KOJMYECTBOM METAHOJA,
KOHLIEHTPUPOBAJIH MPH MOHWKEHHOM JIaBJICHUH U MOJIyYaId HEOYHIEHHOe coenHeHne 2-(8-(2-
((R)-1-ruppokcusTii-6-n-Tony oncy b oHmmuMunas3on| 4,5-d jnupposno[ 2,3-b Jrupunun-1(6H)-
wi)-8-a3a0bummkino[3.2.1]okran-3-mn)aueronutpui (360 mr, Bexon 74%). XKXMC UDP (+) m/z:
505,2 (M+1).

Cranus B:
PactBopsinu COeZJUHEHNE 2-(8-(2-((R)-1-ruppoxkcusTin-6-n-
TOJTY OJICY I OHUITMMHA3011(4, 5-d]muppomno[2,3-blnupuann-1(6H)-nm)-8-

a3abunukio[3.2. 1]okran-3-un)auerorurpui (360 mr, 0,71 mmons) B 9 Mt Mmeranona. J{obapmnsim
3 MJI OJHOHOPMAJBHOTO BOJHOTO pPAacTBOpa THAPOKCHUIA HATPUSA, NEPEeMEIINBAIN IPU
temmnepatype 35°C u mpoBoawiIM peakuuio B TeueHue 8 yacos. [locie peakiuu yCcTaHaBIUBAIN
pH Ha ypoBHe 8-9 ¢ MOMOLIBIO YKCYCHOM KHCJIOTBI, KOHLUEHTPUPOBAIU INPU MOHHKEHHOM

JaBJIEHUH, MPOBOIMIM KOJOHOYHYIO XPOMAaTOrpaduio ¢ MPHUMEHEHHEM IHOKCHIA KPEMHHUS U
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noiydann coenuHerne 2-(8-(2-((R)-1-ruppokcustin)umunasol4,5-d]muppono[2,3-b|nupuans-
1(6H)-m)-8-a3abnumkino[3.2.1]okraH-3-1i1)aueTOHUTPUII (CMECh AHACTEPEOU30MEPOB, 32 MT,
Bbxon 12%). 'H SIMP (400 MI'u, DMSO-ds) & 11,80 (s, 1H), 11,73 (s, 1H), 8,49 (s, 1H), 8,48
(s, 1H), 7,43 (t, J =2,4T'u, 1H), 7,35 (t, J =2,5T, 1H), 7,09 (d, J = 2,1 I'u,1H), 6,80 (d, J = 2,7
I'u, 1H), 5,55 - 5,45 (m, 1H), 5,45 - 5,35 (m, 1H), 4,98 - 4,88 (m, 1H), 4,88 - 4,78 (m, 1H), 4,25
(t, J=6,4T1, 1H), 4,05 -4,00 (m, 1H), 3,84 (t, J = 6,4 I', 1H), 3,80 - 3,75 (m, 1H), 2,73 (d, J =
7,0 T'u, 2H), 2,66 (d, J = 5,8 I', 2H), 2,64 - 2,52 (m, 4H), 2,38 - 1,73 (m, 12H), 1,65 (s, 3H),
1,64 (s, 3H),1,56 - 1,50 (m, 1H), 1,50 - 1,44 (m, 1H). )KXMC HU3P (+) m/z: 326,2 (M+1).
IIpumep 24

3-(4-(umunazo[4,5-dmupposo[2,3-b|nupuann-1(6H)-un)nunepasu- 1 -1i1)ane TOHU TP U

Cnoco6 mosy4eHust OCyINeCTBISUIN CISAYIOIINM 00pa3oM:
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Cragus A:

Pactopsuu 1-tper-OyrokcukapOonunmunepasus (1,86 r, 10,0 mmons) B 20 Mt Boas! 11 9
MJI YKCYCHOM KHCIIOTHI M pacTBoOpsuti HUTpUT Hatpus (4,14 r, 60,0 mmonp) B 20 M BOABL
MenneHHO B KarejabHOM peXHMe JOOABIISIN BOAHBINA PAaCTBOP HUTPUTA HATPUS B PEAKLIMOHHYIO
cucteMmy npu temreparype 0°C, 3areM nepeMenInBaii U MPOBOJWIN PEAKLUIO MPU KOMHATHOM
Temneparype B TeueHue 16 gacos. ITocne peakumu skcTparupoBaiu straneraToM (3x150 o).
ITocne »Toro oObeaMHSANM OpraHuveckne (aspl, BBHICYLIIMBAIN HaA OE3BOOHBIM CyJbhaToM
HaTpus, PUIBTPOBAIH, KOHLEHTPUPOBAIN NPU TMOHKEHHOM JIaBJICHUH, HAKOHEI, MPOBOIMIN

KOJIOHOUHYIO XpoMaTorpaduo ¢ MpUMEHEHHEM TUOKCHIAa KPEMHHUS U MOJy4Yalid CoenuHeHue 1-
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TpeT-OyTokcukapOoHUI-4-HuTpo3onumnepasut (1,46 r, Berxon 68%). KXMC UIP (+) m/z: 159,1
(M+1).

Craaus B: 1-tper-0yTokcukapOOHWI-4-aMUHONUIIEPA3UH

Pactopsuu 1-Tper-OyTokcukapOonun-4-autpozonunepasut (1,46 r, 6,8 mmons) B 10 M
METaHOJIa MPU KOMHATHOW TemriepaTtype, N00aBisuin mopoukoodpasHeii muHK (2,20 T, 33,8
MMOJIb), oxJaxkaanu 10 0°C, 1 MEIJIEHHO B KaIleJbHOM PEKUME 100aBISUIN YKCYCHYIO KHUCIIOTY
(20 wmu). Ilocne sToro 3areM HarpeBajid JAO KOMHATHOW TEMIIEpPaTypbl U TEPEMELIUBAIH B
Te4YeHHe 2 4acoB B 3aIIUTHON aTMmocdepe azorta. Ilocne peakiuu npoBonunu QUIBTPOBAHUE U
ycranaBnusaiu pH Ha yposre 9-10, mcrmonb3ysl HACBIIIEHHBIM BOIHBIA pacTBOp OnkapOOHaTa
Hatpusi. 3areM poOaBmsuin 40 MJI BOXBI, 3KCTpardpoBaiu auxyiopmeraHoM (3x180 mu) u
oObenuHsm opranudeckue ¢aspl. Ilocne 3Toro mx BeICyIIMBaNU Haj O€3BOAHBIM CyJIb(paTom
HaTpus, GUIBTPOBAJIM, BBICYLIMBAHUE HAa LEHTPUQYre, OUUINAIM U MOJNydYalIu COoequHeHue 1-
TpeT-OyTokcukapOoHmI-4-amunnonunepasuH (1,18 r, Berxon 86%).

Cranus C.

JobaBnsimun ~ coenuHeHue  4-xyo0p-5-HUTPO- 1-m-Tomyoncynbdonmn-1H-muppono[2,3-
b]mupumun (1,18 r, 5,87 mmonb), N,N-nuuzonponunstuiamus (7,10 mr, 55 mmonb) u 1-Tper-
OyTokcukapOonmun-4-amuuonumnepasut (1,18 r, 5,87 Mmonb) B 60 MJT H30MPOINUIIOBOTO CIIUPTA U
nojyyanu cycrnensuto. [lepememmBanu npu Ttemnepatrype 100°C B Teuenue 16 uvacoB B
3aIUTHON atMmocdepe azora. Ilocne peakiuu OXJaXAadu A0 KOMHATHOH TeMmepaTypbl U
N00aBNSIM AMSTHIIOBBIA 3(UpP, KOTOPBIH OcCaxnana OOJbIIOe KOJIUYECTBO JKEJITOTO TBEPAOTO
BEIeCTBAa. 3aTeM (UIBTPOBAIHM PACTBOP, COOMpAIM TBEPAOE BELIECTBO, €r0 BBICYIIMBAIH U
nojydanu  coemuHeHue  1-tper-OytokcukapOonun-4-((S-aurpo-1-n-ronyosncynbdonun-1H-
npposio| 2,3-b jnupunnn-4-un)amuHo)nunepasud (2,16 r, Bexon 76%). XKXMC UDP (+) m/z:
517,1 (M+1).

Cragusa D:

Pacteopsuiu coenunenne 1-tper-OyrokcukapOormun-4-((S-autpo-1-n-TonyoncyibhoHuI-
1H-nmuppomno[2,3-blnupunun-4-mn)amuno)nunepasusd (1,8 r, 3,49 mmones) B 45 M 3TaHona.
IMocnenoBarenpbHo no0aBnsiin mopoirkoodpasHoe xkenezo (1,17 1, 20,9 mmonw), Xjaopun
ammonust (0,37 r, 6,98 MMonp) u 15 M Boabl, a 3aTeM MOBBILAIH Temrepatypy ao 75°C u
nepeMelmBaId B TedeHue 2 dacoB. llocne peakuum (QUIbTPOBANM, BBICYLIMBAIN HA
LeHTpudyre, MPOBOAWIM OYHCTKY IMOCPENCTBOM KOJOHOYHOW XpomaTtorpapuul W MOJydaslu
coenuHeHue  1-tpeT-OyTokcukapbonmn-4-((S-amuHo-1-n-ronyoncynshonni- 1 H-muppono[2,3-
bmupunun-4-un)amuno)nunepasus (930 mr, Berxox 54%). dKXMC UDP(+) M /z: 487,1 (M+1).

Cragusa E:
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PactBopsinu 1-Tper-OyTokcukapbonmin-4-((5-amuHo- 1 -n-tonyosncynbdonun- 1 H-
nupposno[2,3-bmupunnn-4-un)amuHo)nunepasud B 30 M mermnbenszoma.  3arem
NOCJIEIOBATENBHO 00ABISUTN TpuaTUIOpTOQOopMHAT (2 MIT) B mupUaUHTUApPOxIopun (23 mr, 0,2
mmoJib). Tlocne storo moBbimanu temmnepatrypy no 115°C B 3amutHOU atmocdepe azora u
nepeMelnBaid B TedeHue 3 uacos. Ilocie peakuuu NMpONYKT BBICYIIMBAJINA Ha LEHTpHpyTE,
OYMIIAIA TIOCPEACTBOM KOJIOHOYHOH Xpomarorpaduud M TIOJNy4Yald COEAMHEHue 1-Tper-
OyTokcukapbonmi-4-(6-n-ronyoncynbornmumunasol4,5-d jnupposo| 2,3-b Jmupunun-1(6H)-
un)nurnepasud (760 mr, Beixoa 80%). dKXMC UDP (+) m/z: 497,1.

Cragus F:

PactBopsinu COeMHEHNE 1-Tper-OyTokcukapOooHuit-4-(6-11-
TontyoJcyibhormmMuaasof4,5-d|nuppono[2,3-bmupunun- 1 (6H)-wn)nunepasun (200 mr, 0,4
mmonb) B S wMi 1,4-muokcaH. Ilpum oOXxnakxaeHWH B BaHHE CO JIBAOM JOOABISIH
YeThIPEX HOPMAJIBHBINA PACTBOP XJOPUCTOrO Bojopoaa B 1,4-muokcane (2 MiI) U mepeMeLInBain
CMeCh IIPM KOMHATHOH Temneparype B TeueHHe 16 yacoB B 3ammTHON atMochepe asota. ITocie
peakIUK BBICYIINBAIN Ha HEHTpU(yre peakOHHbIH pacTBOP U MOJyYaiu coequHenue 4-(6-m-
ToJyoscynbponmmnmunasol4,5-d]mupporno[2,3-b]mupunun- 1 (6H)-nn)nunepasnHruaApoXIopun
(180 mr, Bexox 100%). XKXMC UDP (+) m/z: 397,1 (M+1).

Cranus G:

PactBopsinmu COeMHEHUE 4-(6-ni-tonyouncynbponunumunaszol4,5-dJnuppono|2,3-
b]mupunun-1(6H)-un)munepasuaruapoxaopua(200 mr, 0,51 mmonp) B 10 M meraHoja.
Jo6aBnsiiu [ByXHOPMAJbHBIA BOAHBIN PAaCTBOP TMAPOKCHAA HAaTpus (3 M) MPHU TemIeparype
0°C um mepeMeluBaiu NpU KOMHATHON TeMIepaType B TedueHHe 16 YacoB B 3alllUTHOU
armocepe asora. [locne peaxkiuu nodasnsin 20 MJI BOABL, SKCTPATHPOBATIH AUXJIOPMETAHOM
(3%80 M), oObenuHsIH Oprannyeckre (aspl, BRICYIIMBAIN HAJ OE3BOAHBIM CYIIb()aTOM HATpPHS,
¢unbTpoBaNM, BBICYIIMBAIM Ha LeHTpU]yre, OUYMINATH TOCPEICTBOM  KOJOHOYHOH
xpomarorpapun © Tody4anu coenuHeHue |-(munepasus-1-wn)-1,6-quruaponmunaszol4,S-
d]muppono[2,3-blmupuans (120 mr, Bexox 97%). XKXMC UDP (+) m/z: 243,1 (M+1).

Cragus H:

PactBOpsinu COEIMHEHNE 1-(munepasun-1-wun)-1,6-guruaponmunaszon[4,s-
d]muppono[2,3-blnupuann (48 wmr, 0,2 mmons), Opomaueronutpun (31 mr, 0,26 mMmoib) u
tpmwyTIiaMuH (61 mr, 0,6 mmonb) B 5 mu N, N-aumermndopMamMu U HepeMEIINUBAINA MPU
KOMHATHOW TeMmmepaType B TedeHne 16 yacoB B 3amuTHON atMmocdepe azora. [locne peakunu
nobasnsimm 40 MII BOXBI, SKCTparupoBaiu sTwinaneratoM (3x40 mi), opraHudeckue ¢asbl
OOBEIUHSUIM, BBICYIIMBAIN Haa OE3BOAHBIM CyJIb(pAaTOM HATPHs, (PHIBTPOBAIH, BBHICYLIUBAIN

MOCPEICTBOM LIEHTpU(YTrHpOBaHUs, U, HaKOHeL, ucnonb3yst BOXX, nonyyanu coennHenue 3-
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(4-(umunazol4,5-dnuppomno[2,3-b Jmupunun-1(6H)-nn)nunepasun-1-un)aneronurpun - (8 wr,
Bbxon 16%). 'H AMP (400 MI', DMSO-ds) § 12,18(s, 1H), 8,93 (s, 1H), 8,74 (s, 1H), 7,57 (t,J
=3,2Tn, 1H), 6,81 (dd, J = 3,2 I'y, 2,0 I'n, 1H), 3,91 (s, 2H), 3,41 - 3,39 (m, 4H), 2,87 - 2,81
(m, 4H). )KXMC UDBP (+) m/z: 282,1 (M+1).
IIpumep 25
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Cnoco6 monmy4eHust OCyINeCTBISUIN CISAYIOIINM 00pa3om:
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Cranus A:
PacTtBOpsinu COEIMHEHNE 1-(munepasun-1-un)-1,6-guruapoumunaszonf4,s-

d]muppono[2,3-blnupuaun (52 mr, 0,22 mmodns), TpudTiwiamuH (108 mr, 1,1 MMone) B 3 mut 3-
allyloautpun. IlepememmBanu npu temneparype 100°C B Teyenme 1 9acoB B 3aIUTHOH
armocdepe aszora. Ilocne peakiuu QumbTpoBanu, nodasmsuiu 20 MII BOIBIL, 3KCTPArupOBaJIH
stunaneratoM (5x40 M), opranwdeckne (asbl OOBbENUHSIIN, BBICYIIUBAIN HAJl OE3BOXHBIM
cyabhaToM HaTpus, (GUIBTPOBANH, BBICYIIMBAIU Ha LeHTpudyre, odpabaThiBaiu MOCPEICTBOM
B2XX wu mnonyuanu coemuHeHue  3-(4-(ummpmasol4,5-d]muppono[2,3-b|nupunun-1(6H)-
un)nunepasus- 1 -un)nponuonutpun (32 mr, Bbixon 48%). 'H SIMP (400 MI'uy, DMSO-ds) &
11,84 (s, 1H), 8,61(s,1H), 8,56 (s,1H), 7,45 (s, 1H), 6,74 (d, J = 2,4 I'u, 1H), 3,34 (s, 4H), 2,78 -
2,71(m, 8H). XKXMC UDP (+) m/z: 296,1 (M+1).
IIpumep 26
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3-(4-(mmunazo[4,5-d Jmuppono| 2,3-b Jmupunun-1(6H)-mwn)nmunepasun-1-
WJT)OKCUTTPOTTHOHU TP

Criocob nmony4yeHns OCYINECTBISIIN CIEAYIOLIM 00pa3oM:
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Cranus A:
PactBopsinu COEIIMHEHHE 1-(munepasun-1-mmn)-1,6-gurunpoumunazon(4,5-

d]muppono[2,3-blnupuaun (70 mr, 0,29 mwmons), 1-1H-1,2,3-TpuazononupunuHuii-3-okCcua-
rekcadpropdpochar (HATU) (165 mr, 0,43 mmosb), 2-umaHoykcycHyto kuciory (30 mr, 0,35
mmontb) U N,N-nuuzonponwntunamut (112 mr, 0,87 mmons) B 5 ma N,N-gumernndopmamuna.
3areM mnepeMelInBaIl B TedeHHe 16 YacoB INpU KOMHATHOW TeMmmepaType B 3allUTHOMN
armocdepe azora. ITocne peakiuu nodapnsii 20 MJT BOABI, SKCTPArMpPOBANU STUJIAIIETATOM
(3%60 mu), oObenuHsIH Oprannyeckre (aspl, BRICYIIMBAIN HaJ OE3BOAHBIM CYJIb()aTOM HATpPUS,
(¢unbTpOBaNM, BBICYIIMBAIM Ha LEHTpU(yre, OYMINAIA M TMOJy4Yald CcoeauHeHue 3-(4-
(mmupnazo[4,5-d]muppono[2,3-b]mupuans- 1 (6H)-un)nunepasus- 1 -mn)okconpormmonutpun (30
mr, BIxon 33%). 'H SIMP (400 MI'u, DMSO-de) § 11,85 (s, 1H), 8,57(s, 1H), 8,56(s, 1H), 7,45
(t, J=2,8Tmu, 1H), 6,78 (dd, J = 3,2, 2,0 ', 1H), 4,19 (s, 2H), 3,85-3,70 (m, 4H), 3,33-3,30 (m,
4H). XXMC U3P (+) m/z: 310,1 (M+1).
IIpumep 27
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2-(1-(2-((R)-1-ruppokcuyTin)umunaszol 4, 5-d jmupposno[ 2,3-b Jnupuaus- 1 (6H)-wmn)-6-
azernaH-4-wi)aleTOHUTPILT

Criocob nmony4eHnst OCYIIECTBISIH CIEAYIOIIM 00pa3oM:
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Cragus A:

PactBopsiiu  runpokcunamunruapoxiopun (6,12 r, 88,1 mmonb) B 25 M BOIbI
nobasnsim aueratr Hatpus (9,64 r, 118 mMmonb), a 3aTeM NepeMeInBail TMPU KOMHATHON
Temmeparype B TedeHue 10 MuHyT. B kamenbHOM peknMe B PEakLHMOHHYIO CMeCh JOOaBIISIIH
COeIMHEHUEe M-IUKIorekcaHoHyTIiKapookcunar (10,0 r, 58,8 MMoIb) U mepeMernBain CMeCh
npu Ttemneparype 45°C B TedyeHue 16 uacoB. Ilocne 3TOro skcCTparupoBaiu pacTBOP
stunaneratoM (3x50 mut), oObenuHsUIN OpraHuveckue (hasbl, MPOMBIBAIH, UCMONB3Ys 20 Ml
BOAbl M 20 MJI HACBIIIEHHOTO BOJAHOTO PAacTBOpa XJIOPUAA HATPUSA. 3aTe€M BBICYIIHUBAIA HAM
0e3BOIHBIM CyJIb(ATOM HATpPUs, KOHLEHTPHUPOBAIM NPU TOHWKEHHOM JaBJICHUH, HAKOHEL,
OCYLIECTBIISUTH KOJIOHOYHYIO XPOMATOrpaduio ¢ MpUMEHEHHEM JTUOKCHIA KPEMHHSI U TTOJTyHalln
coenuHenue 4-sTundopmuariukiorekcanonokcum (10,9 r, Boixon 100%). 'H SIMP (400 MI'w,
CDCls) 6 8,02 (brs, 1H), 4,19 - 4,09 (m, 2H), 3,20 - 3,10 (m, 1H), 2,60 - 2,51 (m, 1H), 2,49 -
2,40 (m, 1H), 2,21 - 2,00 (m, 4H), 1,82 - 1,66 (m, 2H), 1,26 (t, J = 7,1 ', 3H).

Cranus B:

PactBopsuin coennnenne 4-3tundopMuaTIUKIOrekcaHOHOKCHM (3,32 1, 12,9 MMonb) B
mupuause (15 M) u nobasnsnu n-ronyoncyiabponunxiopun (4,10 r, 21,5 MMoinp) B 3aIUTHOR

armocdepe azora npu Temneparype -15°C. 3arem mepememuBaiu npu temmeparype -15°C B
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3aIMUTHOW aTtMocdepe a3oTa B TeueHHWe 2 4acoB. BeutmBamum B 60 M BOIBI CO JIBIOM,
nepeMemnBaid B TedeHne 20 MUHYT, NMPOBOIWIA BaKyyMHOE (UIBTPOBAHHE M IPOMBIBAIIH,
ucrionb3yst 30 mur Bomel. Ilocme »Toro coOupanw OTPUIBTPOBAHHBIN OCANOK, NMPOBOIWIN
BBICYIIMBAHME MPH  IOHIDKEHHOM  JaBJEHUHM H  modydanu  coeguHenue — 4-((m-
TOJTy OJICYIb(OHUIOKCH )AMUHO ) LUK Iorekcan-1-stundopmuar (4,87 r, Bbixox 80%). 'H SIMP
(400 MI'y, CDCl3) 6 7,85 (d, J = 8,3 I'y, 2H), 7,34 (d, J = 8,0 I'y, 2H), 4,13 (q, J = 7,1 I'y, 2H),
3,07 -2,97 (m, 1H), 2,58 - 2,46 (m, 2H), 2,45 (s, 4H), 2,28 - 2,12 (m, 2H), 2,11 - 1,96 (m, 2H),
1,85 - 1,64 (m, 2H), 1,25 (t, J =7,1 'y, 3H).

Cragus C:

PactBopsinu COEZIMHEHNE 4-((n-Tonyoncynb(pOHUIOKCH )UMUHO)LIUKJIOTeKCaH- 1 -
stungopmuar (16,6 r, 45,9 mmonb) B 35 MI YKCYCHOM KHCJIOTBI M TEPEMEIINBAJIM MpPU
KOMHAaTHOH TeMmneparype B TeueHue 16 wacoB. Ilocnme 3TOro KOHLIEHTPUPOBAIM IpU
NOHIJKEHHOM JIaBJIEHUH PEAaKLHUOHHBIN pacTBop. 3areM pobaBmsimm 40 MIJI HACHIEHHOTO
BOAHOTO pacTBopa OumkapOOHaTa HAaTpus, NepeMellnBaid B Te4eHHEe |5 MuHYT H
SKCTparupoBain BOAHYK a3y ostunanerarom (3x150 wu). Ilocne »Ttoro oObenuHsM
opranudeckue (asbl, MPOMBIBAIH, HCIOIB3YsI SO MJI HACBHILIEHHOTO BOAHOTO PacTBOpa XJIOPHAA
HATpUs, BBICYLIMBAIN HaJ O€3BOIHBIM CYIb()aTOM HATPUs, MPOBOIMIN KOHLEHTPHPOBAHHE TIPU
NOHIDKEHHOM  JIaBJIEHHM, HAKOHEL, OCYILIECTBISUIM  KOJOHOYHYIO  Xpomarorpaduio ¢
NPUMEHEHUEM JHOKCHA KPEMHHUS U TOJy4Yalld COEAMHEHHUE 7-OKCaszenaH-4-3TUIKapOOKCUIaT
(5,33 1, BBIXOA 63%). 'H SAMP (400 MI'nt, CDCl3) § 6,30 (s, 1H), 4,15 (q, J = 7,1 T'y, 2H), 3,41 -
3,29 (m, 1H), 3,29 - 3,17 (m, 1H), 2,68 - 2,52 (m, 2H), 2,52 - 2,39 (m, 1H), 2,15 - 2,00(m, 2H),
1,92 - 1,76 (m, 2H), 1,37 - 1,18 (m, 3H).

Cragusa D:

Pactopsinu coenunenne 7-okcaszenaH-4-sTuikapookcunar (3,72 r, 20,1 mmons) B 50 M
TeTparuapodypaHa M B KameJbHOM peXHMe N00aBISUIM PACTBOP TETParuAPUAOATIOMHHATA
murust (3,81 1, 100 Mmmonb) B Terparunpodypane (300 mi) B 3amuTHON armMocdepe asora npu
OXJIAXKIEHUH B BaHHE CO JipAoM. [lepeMernnBany mpu KOMHATHOH TeMmepaTrype B TeueHHe 2
4acoB, a 3aTeM MepeMellnBalu B TeueHue 4 yacos npu temreparype 60°C. 3aTem Harpesaiu 10
temmeparypbl 0°C U B KareJbHOM PeskUMe TOCeNOBATENbHO N00ABIISTH BOAY (4 MIT), pacTBOP
15% runpokcuna Hatpus (4 mun) u Bony (8 mu). [lepemernnBany npu KOMHATHOH TeMIIEpaType B
TeueHue 3 4acoB. PuubTpoBanM dYepe3 OMATOMUT U MPOMBIBANIM, HUCHonb3ys 50 wu
teTparuapodypana. 3aTeM KOHLIEHTPHUPOBAIN PACTBOP MPU MOHWKEHHOM JABJICHUU U TIOTyYan
coenuHeHMe 4-ruapokcuMeTunasauukiaorentan (2,31 r, Bexon 89%). 'H SIMP (400 MIw,
CDCl5) 6 3,56 - 3,45 (m, 2H), 3,08 - 2,72 (m, 4H), 1,94 - 1,73 (m, 4H), 1,66 - 1,52 (m, 1H), 1,50
- 1,35 (m, 2H).
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Cragus E:

PactBopsuin coenuuenue 4-rugpokcuMeruiasanukiorentad (2,31 r, 17,9 mmons) B 100
MJI AMXJIOPMETaHa U TP KOMHATHOH TeMIEpaType MOCIeN0BaTEeIbHO JOOABISUIN HUTPUT HATPUS
(3,70 1, 53,6 MMOnBb) U MOHOTHUAPAT M-TONMyONCYIbpOoHOBYI kucinoty (10,2 r, 53,6 mMmonb).
IlepememnBanu npu Temnepatrype 35°C B TeueHue 2 4YacoB, KOHLIEHTPUPOBAIU IpHU
NOHI)KEHHOM  JIaBJIEHWM  PEAaKIMOHHBIM  PacTBOpP, M  OCYIIECTBJSIM  KOJIOHOYHYIO
Xpomarorpaduoo ¢ NpUMEHEHWEM AUOKCHAA KPEMHHUS U IOJydald COeAMHEHHe |-HUTpo30-4-
ruApoKcuMeTHIasaukIorentan (2,19 r, Berxon 77%). 'H IMP (400 MI'u, CDCls) & 4,83 - 4,63
(m, 1H), 4,12 - 3,96 (m, 1H), 3,92 - 3,70 (m, 1H), 3,68 - 3,43 (m, 3H), 2,30 - 2,14 (m, 1H), 2,09
- 1,79 (m, 3H), 1,78 -1,40 (m, 3H), 1,27 - 1,00 (m, 1H).

Cragusa F:

PactBopsuin  coenmnenue 1-autpo3o-4-ruapokcumermnazanukiorentad (1,10 r, 6,95
MMOJTb) B 20 MJT TUXJIOPMETaHa, M B KaneJIbHOM pexumMe nodasisuii Tpustuiamus (1,19 r, 10,4
MMoub) B MeTuicyibponmtxiopun (1,19 r, 10,4 MMonb) B 3alIUTHOI aTMocdepe a3oTa Npu
OXJIQX/IEHUM B BaHHE €O JIbAoM. [lepemernnBany mpu OXJakA€HUN B BaHHE CO JIbJJOM B T€UEHUE
2 yacos. Jlo0Oasysinu Boay (10 M) u mepemenMBaiy Npyu KOMHATHOH TeMreparype B TeueHue 15
muHyT. Ilocnme storo noGammsmu stwnanerat (100 mu), oTmensyin opraHuueckue (¢asbl,
npoMbIBaId BOAOH (2x30 MJT), a 3aTeéM HACBIIEHHBIM BOJHBIM PAaCTBOPOM xJjopuaa Hatpus (30
M), 3areM BBICYIIMBAJIM Haa Oe3BOOHBIM Cyjib()aroM HaTpus, NPOBOAMIN BaKyyMHOE
(unbTpOBaHNE, KOHLEHTPUPOBAIH MPH MOHMKEHHOM JABJICHHU U TOJy4aiu coenuHeHue (1-
HHUTPO30a3aLUKIorenTan-4-mi)meruamerancyiabdonar (1,64 r, Bexon 100%).

Cranus G:

PactBopsiu coenunenue (1-HuTpo3oasauukiorentaH-4-mi)MeTmiMeTancyibgonar (1,64
r, 6,94 Mmmonb) B 10 M 6e3BogHoro N,N-numetmipopmamuga u JOOABISIIN [UAHU HATPUS B
armocepe azora (1,02 r, 20,8 mmorns). [lepememmBanu npu temneparype 80°C B TeueHue 5
4acoB. 3aTeéM KOHLEHTPHPOBAJIM NpPU TOHIKEHHOM JaBjieHuH. [locie 3TOoro BBUIMBAIA
pPEeaKLHMOHHBIN pacTBOp B 20 MIT BOIBI U 3KCTparupoBaiu stuianeratoM (3 x40 ). O0bequHsIN
opranuueckue (paspl, KOTOpbIE MPOMBIBAIH BOAOH (20 MII) U HACBILIEHHBIM BOJHBIM PacTBOPOM
xjopuna Hatpus (20 mi). 3aTeM BBICYIIMBAIU HaJ OE3BOMHBIM CyJb()AaTOM HATPHS, MPOBOIUIU
BaKyyMHO€ (UIBTPOBAHHE W KOHIEHTPUPOBAJIM TNPH MOHWKEHHOM JaBjeHud. Hakower,
OCYILIECTBIISUTH KOJIOHOYHYIO XpOMAaTOrpaduio ¢ MpUMEHEHHEM JTUOKCHIA KPEMHHSI U MOJTyHalln
coennHeHue 1-HUTpo30-4-1tmanomerunazauukiorentad (1,09 r, Beixon 94%).

Cragus H:

PactBopsin  coenuHenne 1-HUTpO30-4-1aHOMeTIA3anukiorentan (600 wmr, 3,59

mmontb) B 20 Mt meranona. [TocnenoBarensHO n00aBisiin mopomkoodpas3Hblii uHK (4,69 T, 71,8
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MMOJTb) IPU KOMHATHON TeMITepaType 1 JOOABISIIN YKCYCHYIO KHCIIOTY B KaleJIbHOM pexume (5
mi). IlepememmmBanun mnpu Ttemnepatype 35°C B Tteuenme 15 MmHYT. IKCTparupoBaiu
PEAKLMOHHBbIA pPAacTBOP, MNPOMBIBAIN, HCMNOJAb3ys 20 MJI METaHOJa, W KOHLEHTPUPOBAIU
¢unbTpar, B pe3yipTare uYero IMONy4YaJd B BHAE Macila COEOUHEHHe 1-aMHHO-4-
LIIaHOMETHUJIa3aLMKJIOTeNTaH, U €ro HEMOCPEACTBEHHO WCIIONB30BANN JJI CIEAYIoLel CTaauu
peaxiuu.

Cragus [

PacTBOpsiiv HEOYMILEHHOE COeAuHEHUEe |-aMHHO-4-LIMaHOMETWIA3aLUKIIOTeNTaH OT
npeAlecTByOImed craguu B 25 Mu u3ompomaHoia, a 3areM  pobaemsm N, N-
aumzonponmTUuaaMue (2,20 mit, 17,1 mmonb) u 4-xjop-5-Hutpo-1-Tonyoncynsdonmn-1H-
nupposio[2,3-b|mupunun (1,00 r, 2,84 mmons). Harpesanu no temmneparypsl 85°C B 3aIIUTHOM
arMoc(epe aszora, INepeMeIlnBajId W TNPOBOAMIN peakUuio B TedeHHe 16 dyacoB. 3arem
KOHLEHTPUPOBAJIN PEAKLIMOHHBI PAaCTBOP, OCYILIECTBISUIM KOJOHOYHYIO Xpomarorpaduio ¢
NpUMEHEHUeM  AUOKCHUAAa  KpeMHus U nonydanu — coenuHeHue  2-(1-((5-urpo-1-
tonyoncyibponui- 1 H-muppono[2,3-b mupuann-4-uin)aMHHO )a3aluKJIOTenTaH-4-
win)aueroHuTpui (450 mr, Beixoxa 34%).

Craausa J:

Hobasnsiu COeUHEHHE 2-(1-((5-autpo-1-ronyoncynsponun- 1 H-nupposno[2,3-
b]mupunuH-4-un)amuHo)azauukiorentai-4-mn)aneronutpua (527 wr, 1,12 mmons) B 25 mn
ATaHOJIA, TOCIEAOBATENBHO MO0ABISIN MOpOIKooOpasHoe skene3o (1,26 r, 22,5 MMonb) u
HACBIIIEHHBI BOIHBINA pacTBOp Xjopuma amMmoHus (1,5 MJI) Mpu KOMHATHOH TemrepaType,
nepememmBany npu Temmneparype 75°C W TPOBOOWIM PEAKIUID B TEYEHHUE S5 MHHYT.
QOunbTpoBaM Yepe3 AMATOMHT B TOPSYEM COCTOSHUM M TPOMBIBAIH, HCHONB3YysT 20 M
METaHOJia, W  KOHLEHTpUpoBatH ¢uibTpaT. HakoHen, OCYIIECTBISIIM  KOJIOHOYHYIO
XpoMarorpaduoo ¢ MpUMEHEHHEeM AUOKCHIA KPEMHUS U STWIALETATa U TOJYyYaIH COeIUHEHHE
2-(1-((5-amunO-1-Tonyoncynbhonmn-1H-mupposno| 2,3-b jnupunun-4-

WJT)aMUHO )a3auukiorentad-4-un)aneroHuTpui (200 mr, Bexox 41%).

Cragus K:

Hobasnsimn R-nakramun (107 mr, 1,23 mmonb) u terpadTopobopar TPUSTHUIOKCOHUS
(234 wr, 1,24 mmonb) B 8 M cyxoro terparuapodypana B atMocepe a3oTa U mepeMeLInBaIn
npu Temneparype 30°C B TeueHue 2 yacoB. 3aTeM KOHLIEHTPUPOBAJIU MPHU IOHHKEHHOM
JaBJICHNH PEaKLMOHHBIA pacTBOp. PacTBOpsiiM OCTaTok B 3 MJI CYXOro 3TaHONA M JOOABISUTH
COeIUHEHHE 2-(1-((5-amunO-1-Tonyoncynbponmn- 1 H-muppono[ 2,3-b | mupunus-4-
WI)aMHHO)azauukiorentad-4-un)aneronurpmwn (180  wmr, 0,41 wmmose). Ilocne storo

nepeMmemuBanu npu Temmneparype 75°C W NpoBOAWIM peakUMIO B TeueHue 1 uyaca.
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KoHuenTpupoBanun Tmpu MOHWKEHHOM JaBJIEHUH pEaKIHOHHBIH pactBop. JloOaBisuu
HACBHIIEHHBIN pacTBop OnkapOonara Hatpus (10 mur) u sTunanerar(lS mi) U nepememuBaIu B
tedenue S5 wMuHYT. OTnmemsmu opranudeckne (aspl W SKCTParupoBaid BOAHYIO (asy
stunaneratoM (3x15 mi. 3atem oObenuHAIN opraHndeckue (as3sl U MPOMBIBAIH, UCTIONB3Ys 10
Mi1 BoAbl M 10 MJI HACBIIEHHOTO BOJHOTO PAacTBOpPAa XJIOPUAA HATPHsS, BBICYLINBAIN HaM
0e3BOAHBIM CyJb(pATOM HATpPUs, KOHLEHTPHUPOBAIM NPU TOHWKEHHOM JaBJICHUH, HAKOHEL,
OCYILIECTBIISIM KOJIOHOYHYIO XpOMAaTorpaduio ¢ MpUMEHEHHEM JTUOKCHIA KPEMHHMSI U MOJTyHalln
coequnenue 2-(1-(2-((R)-1-ruppoxcustn)-6-n-roayoncyibdonmmumunasol4,5-d|muppomno[2,3-
b]mupunun-1(6H)-nn)asauuknorentan-4-mn)aueronutpui (980 mr, Beixon 49%).

Cragus L:

PactBopsinu COEIIMHEHNE 2-(1-(2-((R)-1-runpokcusTu)-6-1-
TostyocyibdormmMunaszof4,5-d|nupposno[2,3-b]mupunun- 1 (6H)-mn)asauuknorentan-4-
un)aueronutpui (98 mr, 0,2 MMoJb) B 3 MJI MeTaHOJA U TOOABJISUTA OTHOHOPMAJIbHBIN BOIHBIN
pactBop rumpokcuna Harpus (1 mui, 1,0 mmons). IlepememuBanu npu temneparype 35°C B
TeyeHue 7 dacoB. Ilocie 3Toro pasz0aBisid pPEaKUOHHBIA pPAcTBOp, HCHONB3ys 40 wmi
IMXJIOPMETAaHa, BBICYIIMBAIN HaJ OE3BOAHBIM CyJb()aTOM HATpUS, NMPOBOAMIM BaKyyMHOE
¢buIpTpOBaHNE M UCIIAPEHUE NPU MOHMKEHHOM JIaBJICHUH Ui yaaneHus pacrBoputens. Ilocie
ATOTO OCTATOK MOJBEPrasiu MpenapaTuBHON TOHKOCIOIHON XxpomaTorpaduu (TCX) u nonyyanu
coenunenue 2-(1-(2-((R)-1-rugpokcustun)umunasol4,5-dnupposno[2,3-b Jnupuaun-1(6H)-n)-
6-azaLuKnorenTad-4-ui)aueTonuTpua (40 mr, Bexon 59%). 'H AMP (400 MI'uy, DMSO-ds) &
11,87 (s, 1H), 8,59 - 8,47 (m, 1H), 7,52 - 7,44 (m, 1H), 6,76 - 6,64 (m, 1H), 5,36 - 5,25 (m, 1H),
5,25 - 5,14 (m, 1H), 3,90 - 3,62 (m, 2H), 3,28 - 3,01 (m, 2H), 2,69 - 2,59 (m, 2H), 2,12 - 1,63 (m,
7H), 1,58 (d, J = 6,5 'y, 3H). XKXMC UDP (+) m/z: 339,1 (M+1).

IIpumep 28
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Cragus A:

JobaBnsmun  coenuHeHue  4-xyo0p-5-HUTPO- 1-m-Tomyoncyasdonmn-1H-nmuppono[2,3-
blmupumann (4,80 1, 13,7 wmmomb), TtperOyrmikapbazar (1,98 r, 15,0 mmomas), N,N-
mumzonpormTuiaamud - (3,81 wi, 27,3 mmons) B 100 MJT M30MPOIMUIOBOTO  CIHPTA.
IlepememmBanu npu temnepatype 85°C B 3amutHON arMocgepe a3ota B TedeHHe 10 4acoB.
ITocne peakuuu wucmapeHWe IPU TOHWKEHHOM JABJIEHHH PACTBOPUTEb. 3aTe€M OCTATOK
NOABEPrajii KOJOHOYHON xpomarorpadguu ¢ NMpUMEHEHHEeM IHOKCUAA KPEMHHUS U TOJIydaslud
coequHeHue 2-(5-Hutpo-1-n-roayoncynbdonni- 1 H-muppono[2,3-b]-4-un)-rper-OyTrnkapdasar
(4,56 1, BbIXOA 75%). 'H AMP (400 MI';, CDCl3) & 9,73 (s, 1H), 9,11 (s, 1H), 8,06 (d, J = 8,4
I'u, 2H), 7,61 (d, J =4,1 Ty, 1H), 7,31 (d, J = 8,1 'y, 2H), 6,96 (d, J = 4,1 ', 1H), 6,68(s, 1H),
2,40 (s, 3H), 1,46 (s, 9H). KXMC HUDP (+) m/z: 448,1 (M+1).

Cranus B:

PactBopsiiu coenmnenue 2-(S-Hutpo-1-n-tonyoncynasdonmi- 1 H-nuppono[2,3-b]-4-wmn)-
TpeT-OyTunkapdasar (4,56 r, 10,2 mmonb) B 250 M1 metaHona u nodasisun 10% nannaauii Ha
yraepone (2,78 r) B atmocdepe a3ora. [lepememnBany cMech Ipu KOMHATHOH TeMmIiepaType B
armocepe Bomopoma B TeueHue 16 dacoB. 3areM (DUIBTPOBAIN PEAKLMOHHBIA PacTBOP M
NPOMBIBAIM MeTaHoJNOM (2x20 wmir). QuiubTpaT UCHAPsUIM NPU MOHWKEHHOM [ABJICHUHU IS
yoaJeHus PacTBOPUTENS, W B pe3ysibTaTe 3TOro NoJydaian coenuHeHue 2-(S-amuHO-1-11-
Tonyoncynbhorun- 1 H-muppono[2,3-b]-4-un)-tper-Oytunkapbaszar (4,25 r, Bbixox 100%). !
SAMP (400 MI'y, CDCl3) 6 7,99 (d, J = 8,3 I'y, 2H), 7,87 (s, 1H), 7,49 (d, J = 4,1 I'u, 1H), 7,23
(d, J=8,2 T, 3H), 6,69 (d, J =4,1 I'u, 1H), 6,56 (s, 2H), 2,36 (s, 4H), 1,43 (s, 9H). XKXMC
HUBP (+) m/z: 418,1 (M+1).

Cranus C:
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Hobasnsimn coepunenne 2-(S-amuuo-1-n-ronyoncynsdonmn-1H-muppono[2,3-b]-4-nm)-
Tper-Oyrunkapbazar (4,25 r, 10,2 mmons), TpusTmiopropopmuar (1,81 1, 12,2 mmons) u
mupuauaruapoxjopun (116 mr, 1,0 mmone) B 150 mn merunOensona. Harpesamm nmo
temmeparypsl 115°C B atMocdepe a3oTa U nepeMernnuBaid B TeueHue 2 yaco. [locne peakimu
UCTIapeHNe NP NMOHWKEHHOM JIaBJICHUH PEAKIMOHHBIA PacTBOp sl YOAJIEHUS PAaCTBOPUTEIS.
3aTeM OCTaTOK MOJBEPrajy KOJIOHOYHOH XpoMaTorpaduu ¢ mpuMeHeHHeM AUOKCUIa KPEMHUS U
MoJTy4anu COEIMHECHUE TpeT-OyTui(6-ronyosncynbhonmmmunasol4,5-d jmuppono[2,3-
bmupunun-1(6H)-un)kapbamart (4,35 r, Beixon 100%). 'H SIMP (400 MI'u, CDCls) & 8,77 (s,
1H), 8,05 (d, J = 8,3 I'y, 2H), 7,91 (brs, 1H), 7,91 (s, 1H), 7,58 (d, J = 2,8 I'y, 1H), 7,25 (d, J =
8,4 I'u, 1H), 6,58 (d, J = 2,8 I'y, 1H), 2,35 (s, 3H), 1,49 (s, OH). XKXMC N3P (+) m/z: 428,1
(M+1).

Cragua D:

PactBopsuin COeMHEHNE TpeT-OyTri(6-n-ToayoaCyabGOHUTMMUA30[4,5-
d]muppono[2,3-blnupuaun-1(6H)-un)kapbamar (3,69 r, 8,63 mmonp) B 400 mn aueroHa,
n00aBNsIM MOPOIIKOOOpasHbIi ruapokcua Hatpus (726 mr, 13,0 MMOJb) U MepeMeInBaIl pU
KOMHATHOW Temmneparype B TedeHne 10 muHyT. B peakunoHHBIH pacTBOp H00aBISIM STHI 2-
OopomOyTHpart (5,05 r, 25,9 MMOIIB), a 3aTeM OCYLIECTBIISUIM TMEPEMELINBAHUE MPH KOMHATHOMN
Temneparype B TeueHwe 1,5 wuaco. Ilocie 3TOro mpoBOOWIM BaKyyMHOE (DUIBTPOBaHHE
PEAKLIMOHHOTO PACTBOPAa M NMPOMBIBAIH OT(PUIBTPOBAHHBINA OCAJOK AUXJopMeTaHoM (50 mu).
KonuenrpupoBanu GuiabTpaT Npy MOHWKEHHOM JIABJIEHUH, OCTATOK IMOJIBEPrajid KOJOHOYHOU
xpomarorpadguu ¢ IPUMEHEHHEM THUOKCHIA KPEMHHUS U TMOJIy4Yald COCOUHEHHE 3TUI-2-(TpeT-
OyTokcukapOoHwn )(6-n-ronyoncynbhonummmunasol4,5-d Jmupposo[2,3-b Jnupuaun-1(6H)-
11)aMIHO )MeTUnoyTupar (4,08 r, Bexon 87%). 'H IMP (400 MI'u, CDCl3) § 8,89 (s, 1H), 8,38
(s, 1H), 8,14 (d, J = 8,4 'y, 2H), 7,78 (d, J = 4,0 ', 1H), 7,29 (d, J = 8,3 I'y, 2H), 6,69 (d, J =
3,9T, 1H), 4,98 - 4,79 (m, 1H), 4,33 (q, J = 7,1 'y, 2H), 2,38 (s, 3H), 1,59 - 1,48 (m, 2H), 1,36
(t,J=92,51Tn,3H), 1,33 - 1,12 (m, 9H), 0,81 (t, J = 7,4 'y, 3H). )KXMC UIP (+) m/z: 542,2
(M+1).

Cramus E:

PactBopsinu COeIMHEHHE 3TUI-2-(TpeT-OyToKkcuKkapOoHMN )(6-11-
tonyoscyabhonnanMunaszo[4,5-dnuppomno| 2,3-b|nmupunun- 1 (6H)-um)amuuo)meTrundyTupar
(4,08 r, 7,53 mMmonp) B 33 MJI CMEIIAHHOTO PACTBOPHUTENS, CONEPIKAINEro AMXJIOPMETaH U
MeTaHoN B 00beMHOM cooTHowmeHn:u 10:1). 3ateM n00aBIsUIM YETHIPEXHOPMANBHBIA PACTBOP
XJIOPUCTOTO BOZOPOZA B THOKCaHe (5 MII) MPH OXJIAXKIEHUH B BaHHE CO JIbaoM. IlepememuBanu
IpY KOMHATHOW TeMIIepaType B 3alUTHOH aTMocdepe a30Ta B TeueHue 16 yacoB. PeakmoHHbIH

pPacTBOp KOHIEHTPUPOBAJIH TpH MOHWKEHHOM naBieHud. JlobGaBmsuim 80 M1 HACHIIEHHOTO
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pacTBopa OukapOOHaTa HaTpus M TNepeMeluBaIM B TedeHHe S5 MuHYT. llocme 3toro
SKCTparupoBainu s>TuianeratoM (3x50 mur), oObenwHsIM OpraHuveckue (aspl, MPOMBIBAIIH,
ucronb3yst S0 MJI HACBIIEHHOTO BOJHOTO PACTBOpPA XJIOPHAA HATPHUS, M BBICYLIMBAIN HaJ
O0e3BomHBIM  CynbdaroM Harpus. HakoHern, TpOBOAWIM BakyyMHOE (UIBTPOBAaHHUE,
KOHLIEHTPUPOBAIH (PHIIBTPAT MPH MOHMKEHHOM JIABJICHUU U TOJIYYaId COeANHEeHUe 3Thi-2-((6-
TonyoscyibpoHnanMunaszonol4,5-d|nuppono| 2,3-bnupuann-1(6H)-nm)amuno)meTunOyTupar
(3,10 r, BeIxOH 93%). 'H AMP (400 MI', CDCI3) & 8,85 (s, 1H), 8,10 (d, J = 8,4 'y, 2H), 8,03
(s, 1H), 7,77 (d, J = 3,9 'y, 1H), 7,27 (s, 1H), 7,25 (s, 1H), 6,91 (d,J =4,0 ', 1H), 5,74 (d, J =
7,8 I'u, 1H), 4,33 - 4,16 (m, 2H), 3,85 - 3,76 (m, 1H), 2,35 (s, 3H), 1,92 - 1,82 (m, 2H), 1,26 (t,J
=7,2Tu,3H), 1,14 (t,J =7,4 'y, 3H). KXMC UDP (+) m/z: 442,1 (M+1).

Cragus F:

PacteBopsin  coenunenue  3Ti-2-((6-Tomyosncynbdonunumunasol4,5-d|ouppodio| 2,3-
b]mupunun-1(6H)-un)amuno)merunoytupar (3,10 r, 7,02 mmons) B 200 mi staHona. Kpome
TOro, nobaBnsM Terparuapunodopar Harpus (797 mr, 21,1 MMob) Npu OXJIAXKIESHUUA B BaHHE
CO JIBIOM B 3aIUTHOH aTMocepe a3oTa M NepeMelInBaid NPU KOMHATHOW TeMIlepaType B
Teyenne 48 uacoB. B kamenbHOM pexume N0O0ABJSIM ONXHOHOPMAJIBbHBIM BOIHBIA PacTBOP
XJIOPUCTOBOIOPOAHON KHUCIOTHI B PEAaKIUOHHBIN pacTBop mipu Temmeparype O0°C wu
yCTAHABJIMBAJIM HEUTPaJbHBIH YPOBEHb pPEaKUOHHOro pactBopa. JloGaensam 50 M BOABI U
nepeMelInBaiy IpU  KOMHATHOW Temmeparype. JloBOAWIM OJHOHOPMAJIBHBIA  PACTBOP
XJIOPUCTOBOJIOPOTHOM KHCJIOTBI 1O HEHTPAJIBbHOTO YPOBHS W HCHAPSUIA PACTBOPHUTENb MPU
NOHW)KEHHOM JIaBJICHUH. 3aTeM SKCTparupoBaiu dStunaneratoM (3x50 mir), oObenuHsm
opraHuydeckue (aspl U MPOMBIBAIN, UCTIONB3Yst 30 MIT HACBIIIEHHOTO BOJHOTO PacTBOPa XJIOPHIA
HATPWsI, BBICYIIMBAJIM Hal O€3BOAHBIM CyNb(haTOM HATPHs, HUCHAPSUIA TMPU TMOHMKEHHOM
JaBJIEHMH PAacTBOpUTENb. HakoOHel, OCYLIeCTBISUIM KOJOHOYHYIO —Xpomartorpaduio ¢
NPUMEHEHHEM IHOKCUIA KPEMHUS " TIOJTyYaJIH COEIMHEHNE 2-((6-
Tonyoscyibponnanmunasof4,5-dnupposno| 2,3-b|mupunun- 1 (6H)-um)amuno) Oytun-1-on (1,97
r, BbIXOA 69%). 'H AMP (400 MI', DMSO-ds) & 8,69 (s, 1H), 8,30 (s, 1H), 8,02 (d, J = 8,4 I',
2H), 7,92 (d, J = 4,0 I'u, 1H), 7,40 (d, J = 8,1 I'y, 2H), 7,16 (d, J = 4,0 I'y, 1H), 6,95(d, J = 2,7
I'u, 1H), 4,89 (t, J = 5,0 ', 1H), 3,54 - 3,44 (m, 1H), 3,37 - 3-,34 (m, 1H), 3,23 - 3,15 (m, 1H),
2,33 (s, 3H), 1,42 - 1,32 (m, 2H), 0,83 (t, J = 7,5 I',3H). XKXMC UIP (+) m/z: 400,1 (M+1).

Cranus G:

Ilpu oxnaxkneHun B BaHHE CO JIBAOM B 3alIUTHOH arMmocdepe aszoTa M0OaBISIIH
COeTMHEHUE 2-((6-ni-ronyoncyasdonmnmmmuaasol4,5-d [mupporno[2,3-b Jmupuann-1(6H)-
(um)amuno)oytHn-l-om (1,72 1, 4,31 wmmomp), DBU (3,28 r, 21,5 w™mmomp) wu

2 2

madennndocopunazun (DPPA) (3,55 r, 12,9 mmons) B 120 M merunbensona. Harpesanu no
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temniepatypbl 75°C u mepememuBaiy B TeueHue 16 4dacoB. 3aTeM KOHLEHTPUPOBAIU TMPHU
NOHW)XKEHHOM JaBJICHUM PEAaKLHOHHBIA pacTBop. HakoHen, ocTaTok moaBeprajd KOJOHOYHOH
xpoMarorpaduu ¢ MpUMEeHeHHeM QUOKCHIA KpEeMHUsl U nojiydanu coenunenue N-(1-a3uaun-2-
wn)-6-ni-rosyoncyibponmnmmuaasol4,5-djnupponol 2,3-bjnupuaun-1(6H)-un)-amun - (1,10 T,
BbIxO7 60%). 'H SIMP (400 MTI'u, CDCls) & 8,88 (s, 1H), 8,12 (d, J = 8,4 I'y, 2H), 7,96 (s, 1H),
7,81 (d,J=4,0Twu, 1H), 7,27 (d, J = 8,4 I'u, 2H), 7,01 (d, J = 4,0 I'u, 1H), 5,41(s, 1H), 3,68 (dd,
J=12,0,2,8 T, 1H), 3,47 - 3,34 (m, 2H), 1,52 - 1,41 (m, 2H), 0,91 (t, J = 7,5 'y, 3H). XKXMC
HDP (+) m/z: 425,1 (M+1).

Cranus H:

PactBopsiiu  coemmnenne — N-(1-asmnus-2-mn)-6-n-ronyosncynbonunumunaszol4,5S-
d]muppono[2,3-blnupuann-1(6H)-un)-amun (1,10 r, 2,59 mmonp) B 200 M3 MeraHona.
Hobasmsn 10% namnaawii Ha yraepone (220 mr) B 3amuTHOM atMocdepe azorta. BeirecHsu
a30T BOJOPOAOM M INEpEeMELINBAIN NPU KOMHATHOH TeMreparype B BOZOPOIHOW aTMmocdepe B
TeueHHne O YacoB. 3aTeM NPOBOAMJIM BaKyyMHOe (UIBTPOBaHME U  NPOMBIBAIH
OTUIBTPOBAHHBI 0CanOK, HCcmonab3yst 20 M MeraHona. Ilocne 3TOro KOHLIEHTPUPOBAIH
GunbTpaT  mpM  MOHMKEHHOM  JaBJ€HMM M TONyYajdd  coenuHeHue — N2-(6-
Tonyoncyibponuanmunaszof4,5-dnupposno| 2,3-b|nupunun- 1(6H)-un)oyran-1,2-nuamun (1,03
r, Beixoz 100%). 'H SIMP (400 MI'y, CDCls) § 8,88 (s, 1H), 8,12 (d, J = 8,4 I'y, 2H), 7,97 (s,
1H), 7,76 (d, J =3,9 T'u, 1H), 7,27 (d, J = 8,0 'y, 2H), 7,12 (d, ] = 4,0 T'u, 1H),5,99 (d, J = 2,0
I'u, 1H), 3,15 (s, 1H), 3,09 (dd, J = 13,1, 3,3 T'u, 1H), 2,64 (dd, J = 13,1, 8,8 T'u, 1H), 2,36 (s,
3H), 1,44 - 1,27 (m, 3H), 0,83 (t, J = 7,5 T'u, 3H). XKXMC UDP (+) m/z: 399,1 (M+1).

Cramus [

PacrBopsiiu COeMHEHHE N2-(6-Tonyoncynshorunumunaso[4, 5-d Jmuppomno[2,3-
b]mupunun-1(6H)-un)dyran-1,2-guamun (1,03 1, 2,58 mmonb) B S0 Myt MeTaHONIA M JOOABIISIN
napagopmanpaerun (101 mr, 3,36 mmons). Harpesanu no temneparypst 70°C u nepementnBaiu
B TeueHne 16 uacoB. Oxjaxmanud N0 KOMHATHOW TeMIEpaTypbl, MPOBOAWINA BaKyyMHOE
¢unbTpOBaHNE W MPOMBIBAJK, HCMONb3ysl 10 mMi meranona. 3artemM ucmapsuid GuibTpar npu
NOHW)KEHHOM JIaBJICHWW JUIsl yNAJICHUS pACTBOPHUTEN W moiydanu coeauHeHue 1-(5-
STUIMMHIA30- | -1J1)-6-11-ToNy oJIcy IboHmI- 1 ,6-muruapoumuaaszo[4,5-dJmuppono[ 2,3-
b]mupumgun (1,06 r, Bexon 100%). 'H AMP (400 MI'y, CDCI3) & 8,94 - 8,77 (m, 1H), 8,13 - 8,07
(m, 2H), 7,79 - 7,67 (m, 1H), 7,28 - 7,24 (m, 1H), 7,08 (m, 1H), 4,53 - 3,97 (m, 2H), 3,80 - 3,37
(m, 3H), 2,42 - 2,30 (m, 3H),1,83 - 1,59 (m, 2H), 0,96 - 0,74 (m, 3H). XKXXMC U3P (+) m/z:
411,1 (M+1).

Cragus J:
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PactBopsinu COEZIMHEHNE 1-(5-sTumumuaason-1-um)-6-n-ronyoncynbhormi-1,6-
muruapoumunasol4,S-dnuppono[2,3-bJmupuaun (60 mr, 0,15 mmonb) B 3 MJI MeTaHona u
nobasnmsimm 2 N pacrBop rumgpokcupa Harpust (1,0 mo, 2,0 mmonb). IlepememmBanu npu
KOMHATHOHW Temreparype B TedeHrne 16 yacoB. Pa30aBisiin peaKIMOHHBIA PacTBOP, HCIOIB3YSI
10 M1 BOZBI, M YAQISUIM METAHOJ ITOCPENCTBOM HCIIAPEHHUS TP MTOHWKEHHOM JaBJICHUH. 3aTeM
SKCTPArHpPOBAJIH STUIIALIETATOM, OOBEIUHSIIN OpraHuIecKre (Ga3bl, MPOMBIBAIIN, HCIIONB3YS 5 MII
HACBIIEHHOTO BOAHOTO PAacTBOpPA XJIOPUIA HATPHs, BBICYIIHUBAIM HaJ O€3BOAHBIM CYJIb(parom
HATpHs, MPOBOUIIM BaKyyMHO€ (PUIBTpOBaHME M UCIAPEHUE NMPU MOHWKEHHOM JaBJIEHUU IS
yoaneHuss — pacrBopuress.  Hakonen, mojydanum — HeodMuleHHOe — coequHeHue  1-(5-
STUIMMUIA30aH- | -un)-1,6-nurunponmunazonunason|4,5-d|nuppono[2,3-b|mupunun (50 wr,
BBIXOJ] HeounieHHoro nponykra 100%). XKXMC 3P (+) m/z: 257,1 (M+1).

Cragus K:

PactBopsinu coenunenue 1-(S-stunumunasonas-1-mn)-1,6-quruagponmunazonunason(4,S-
d]muppono[2,3-blnupuaun (50 mr, 0,2 MMonb) B 4 MJ OUXJOPMETaHA. 3aTeM B 3aIMUTHOMN
armMocepe a3oTa IpH OXJAXKISHUH B BaHHE CO JIBAOM IIOCIENOBATENBHO A00ABISIH
LIMAHOYKCYCHYI0 Kucaoty (20 mr, 0,24 mmons), ruapokcudensorpuazon (HOBT) (37 mr, 0,27
MMOJTb), 4-gumerwnamuHonupuaud (38 mr, 0,31 mmonb), 4-nuMmeruinamuHonupuaud (38 wr,
0,31 mmonb) u 1-31un-3,3-gumernnamunonponuikapbonuumun (EDCI) (60 mr, 0,31 mmonb).
IlepememnBanu mpu KOMHATHOM TeMmmeparype B TedeHue 16 wyaco. Ilocne »storo
KOHLIEHTPUPOBAJIM MPH MOHMKEHHOM JaBJIEHHH cMech. HakoHel, OCYINeCTBISTH KOJIOHOYHYIO
xpoMmarorpaduro ¢ npumMeHeHreM nuokcuaa kpemuus U BOXKX u monydanu coenunenue 3-(4-
sTHn-3-(umuaasol4,5-d Jnupposo[2,3-b Jnupuann- 1 (6H)-nn)umunazonun- 1-mn)-3-
okcunponuonuTpun (20 mr, Bbixon 32%). 'H SIMP (400 MI'u, DMSO-ds) & 11,90 (s, 1H), 8,75 -
8,17 (m, 2H), 7,47 (s, 1H), 6,70 (s, 1H), 5,03 - 4,68 (m, 2H), 4,24 - 3,85 (m, 4H), 3,54 - 3,42 (m,
1H), 1,51 - 1,28 (m, 2H), 0,82 - 0,69 (m, 3H). )XXMC UDP (+) m/z: 324,1 (M+1).

IIpumep 29
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PactBopsiu  coemmHenue  1-(S-sTMnmmMmppasonas-1-mn)-6-n-tonyoncyiabponui-1,6-
auruapoumuaasonuaaszon|4,5-djmupporno[2,3-b jorupuaun (70 mr, 0,17 MMOJIb) U TPUITHIIAMUH
(86 wmr, 0,85 mmonb) B 3 min akpunonurpmna. IlepememmuBanu npu temneparype 120°C B
TedyeHue 16 yacoB. 3aTeM OCYIIECTBIISUIM UCTIAPEHNE IPU MOHM)KEHHOM JaBJICHUU JUIS YAAJICHUS
pactBoputenss. HakoHel, OCYLIECTBISIM KOJIOHOYHYIO XpoMmarorpaguio ¢ NpUMeHEHHEM
OUOKCHIa KPEMHHUSI U MOJTydainn coeauHenne 3-(4-3Tumi-3-(6-TonyoncyabhoHmIMMUAa3010[4,5-
d]muppono[2,3-b]nupuaun-1(6H)-un)umunasonuaus- 1 -wm)nponuorutpui (50 mr, Berxon 63%).
KXMC UDP (+) m/z: 464,1 (M+).

Cranus B:

PactBopsinu coennnenue 3-(4-3tun-3-(6-ronyoncynsponunumunaszol4,5-dnupposno|2,3-
b]mupunun-1(6H)-un)npormmonurpun (50 wmr, 0,11 wmmomp) B S5 M 0e3BOOHOTrO
teTparuapodypana. [lpu oxnaxxaeHuu B BaHHE CO JibAoM aobasisuiu 60% runpun Hatpus (22
mr, 0,11 mmosb). [lepemernnBany npyu KOMHATHOH TeMmriepaType B TeueHue 4 4yacoB. BbutnBamu
PEaKIMOHHBbIA PacTBOP B 15 MJ HACBIIIEHHOrO BOAHOIO pacTBopa xjopuaa ammoHus. Ilocne
STOrO HEHTPaNM30BAIM PEAKLHOHHBIH pPAaCTBOP W KOHIEHTPHPOBAJIH TPU MOHWKEHHOM
JaBJIEHWH  JJIs1  yHOAJeHUsT  pacTBOpuTesss.  HakoHel,  OCYIIECTBISUIM  KOJOHOYHYEO
xpoMaTrorpaduo ¢ MpUMeHEeHHeM AUOKCHAA KPEMHHS WM IMOJy4aiu coenuHeHue 3-(4-3Tui-3 -
(mmupnazo[4,5-d]muppono[2,3-b]mupuans- 1 (6H)-unm)umunazonunus- 1 -um)nponuonutpun - (150
mr, Bbixof 48%). 'H SIMP (400 MI'u, DMSO-ds) & 11,03 (s, 1H), 8,06 - 7,99 (m, 2H), 7,85 -
7,81 (m, 2H), 7,75 - 7,64 (m, 2H), 7,49 (d, J = 8,4 ', 2H), 7,29 (dd, J = 6,1, 2,5 I';,1H), 6,16 -
6,10 (m, 2H), 5,18 (s, 2H), 2,01 (s, 1H), 0,86 - 0,76 (m, 4H). XKXMC UDP (+) m/z: 310,1 (M+1).

IIpumep 30
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Cragus A:

PactBopsinu coenunenue TpeT-OyTui (6-Toayoncynbponunumunaszo[4,5-dnupposno|2,3-
b]mupunun-1(6H)-un)kapbamar (3,60 r, 8,42 mmonb) B 400 mMi aneToHa, a 3aTeM A00aBISIIH
noporkoodOpa3Hblii runpokcun Hatpus (709 mr, 12,6 mmonb). [lepemernuBaay mpu KOMHATHON
temneparype B TedeHue 10 munyt. Ilocne sToro mobGasisuiu 3tun 2-OpommnponuoHar (4,57 T,
25,3 MMOJIb) B PEAKLIMOHHBIA PACTBOP U MEPEMELINBAIN CMECh MPH KOMHATHOW TeMIepaType B
TedeHue 1,5 yacoB. 3aTeM NpOBOAMIM BaKyyMHOE (PUIBTPOBAHHE PEAKIIMOHHOIO PacTBOpa U
NPOMBIBAIM  OTQHIBTPOBAHHBIM  Ocamok  auxyiopmeranom (50  wmu). Tlocme  3Toro
KOHLIEHTPUPOBAIH (PUIBTPAT TNPU TMOHWKEHHOM JaBjeHMH. HakoHew, OCTaTok MOABEprayiu
KOJIOHOYHOH Xpomarorpaduu ¢ MpUMEHEHUEM JUOKCHIA KPEMHHUS U TONy4Yad COCTUHEHHEe 2-
(TpeT-OyTrnkapbonw)(6-n-roayoncynbhonunumunaszol4,5-dJouppono| 2,3-b Jmupunun-1(6H)-
HJI-aMHHO )METUIIIPOrHoHaT (2,85 T, BbIx0A 64%). 'H AMP (400 MI'y, CDCls) & 8,92 (s, 1H),
8,39 (s, 1H), 8,15 (d, J =8,2Ty, 2H), 7,80 (d, J =3,9T'y, 1H), 7,30 (d, J = 8,3 'y, 2H), 6,71 (d, J
=4,0 I'y,1H), 5,24 - 5,04 (m, 1H), 4,29 (q, J = 7,0 I'u, 2H), 2,38 (s, 3H), 1,40 - 1,14 (m, 15H).
KXMC UDP (+) m/z: 528,2 (M+1).

Cranus B:

PactBopsinu COeIIMHEHNE 2-(Tper-OyToKcukapOOHMIT)(6-11-
tonyoscyibhonnanMunaszo[4,5-dmuppono| 2,3-b|mupunun- 1 (6H)-wmn)aMrHO )METHIITPONHOHAT
(2,85 1, 5,4 mmonb) B 30 MJI CMEIIAHHOTO PACTBOPHUTENS, CONEPIKAINEro TUXJIOPMETaH M
MeTaHON B 00BeMHOM cooTHomeHun 10:1. B kamenbHOM pexxume m00aBISUTH JTHOKCAHOBBIN

pactop 4 N xyopucroro Bogopona (10 M) mpu oxJIakIeHUH B BaHHE CO JibaoM. [locne 3Toro
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nepeMerInBaId CMeCh MPH KOMHATHON TeMITEpaType B 3alIUTHOH aTMocdepe a30Ta B TEUEHHE
16 yacoB. 3aTeM KOHLIEHTPUPOBAIU NIPU MOHWKEHHOM JIaBJIEHUH peaKkLMOHHBIN pacTtBop. ITocne
sToro nodasmsuin 30 MIJI HACHIEHHOTO pacTBopa OmkapOOHAaTa HATPHUS U MEPEMELIMBAIU B
TE€YEHHE 5 MUHYT. DKCTparnpoBaiu dTuinaneraroM (3x50 min), obpennHsann opraanydeckue $asbl,
NPOMBIBAIN, HCMONB3yst S0 MIJI HACHIEHHOrO BOJHOTO pacTBOpa XJIOpHAA HATPHUsA, U
BBICYLIMBAJIN HaJ Oe3BOAHBIM cyibdaTroMm HaTpus. OCyLecTBIsisl BaKyyMHOe (QribTpoBaHuE U
KOHLIEHTPUPOBAHKE PACTBOPA MPH IMOHIKEHHOM JABJIEHUH U MOJyYald COeuHeHne dTH-2-((6-
TonyoscynbhonnanMmunaszo[4,5-dnuppoino| 2,3-bnupunun- 1 (6H)-wmn)aMuHO )METHIITPONHOHAT
(2,12 1, BeIxOA 92%). 'H AMP (400 MI', CDCl3) § 8,86 (s, 1H), 8,11 (d, J = 8,4 ', 2H), 8,05
(s, IH), 7,78 (d,J =3,9Tw, 1H), 7,26 (d, ] = 8,0 I'y, 2H), 6,90 (d, J = 3,9 'y, 1H), 5,80 (d, J = 6,1
I'u, 1H), 4,32 - 4,18 (m, 2H), 4,00 - 3,91 (m, 1H), 2,35 (s, 3H), 1,43 (d,J =7,1 'y, 3H), 1,27 (t,J
=7,1T1, 3H). XXMC UDP (+) m/z: 428,0 (M+1).

Craaus C:

PactBopsiniu  coenunenue 3Tui-2-((6-m-Tonyoncynbhoruaumunaso[4,5-d]mippono|[2,3-
b]mupunun-1(6H)-un)amuno)merunnponuonar (2,12 r, 4,96 mmons) B 50 mMn 3TaHONa u
nobasisimn Terparuapunodopar Hatpus (563 mr, 14,9 MMOJb) MpH OXJAXIEHUHU B BaHHE CO
JBIOM B 3aIQUTHOH arMmocdepe asora. 3areM mepeMeIlnBaJId CMeCh IPH KOMHATHOMH
Temreparype B TeueHue 16 uacos. J{00aBsUIM OHOHOPMAIBHBIN PACTBOP XJIOPUCTOBOIOPOIHOM
KHUCJIOTBI B PEaKUMOHHBINH pacTBop npu Temmeparype 0°C, ycTaHaBIuBadl HEUTpaJIbHOE
3HaueHne pH  peakuMOHHOrO pacTBOpa W YOASUIM  PAaCTBOPUTENb  MOCPENCTBOM
KOHLICHTPUPOBAHKS TMPHU TOHWKEHHOM JaBJICHUH. JKCTParupOBAJIM PACTBOP 3THJIALIETATOM,
OOBEOUHSIN OpraHuyeckre (asbl, MPOMBIBAIH, UCTONB3Ysl 30 MII HACBIIIEHHOTO pPacTBOpa
xynopuna Hatpusi. [locne 3TOro BeICYyIMBAIU Halx OE€3BOAHBIM CYJIb()ATOM HATPUS U YOAISIIH
pacTBOPUTENb TOCPEACTBOM KOHLEHTPHPOBAHUS TPU TIOHIDKEHHOM JaBieHuu. Hakorer,
OCYLIECTBJISUTH KOJIOHOYHYIO XPOMATOrpaduio ¢ MpUMEHEHHEM JTUOKCHIA KPEMHHSI U TOJTy4alld
COeIMHEHUE 2-((6-ronyoncynspormmmunazo[4,5-dJmuppono[2,3-b nupunun-1(6H)-
wi)amuno)mponui-1-on (1,48 r, Beixon 77%). 'H SAMP (400 MI'u, DMSO-ds) & 8,70 (s, 1H),
8,29 (s, 1H), 8,02 (d,J =8,4T'u, 2H), 7,92 (d, ) =4,0 'y, 1H), 7,40 (d, J = 8,2 'y, 2H), 7,15 (d, J
=4,0I'u, 1H), 7,03(s, 1H), 4,94 (d, J = 5,2 I', 1H), 3,46 - 3,33 (m, 4H), 2,32 (s, 3H), 0,90 (d, J
=5,7T1, 3H). XXMC UDP (+) m/z: 386,1 (M+1).

Cranus D:
JobGassiin COeTMHEHUE 2-((6-Tonyoncynbdormmumunazo[4,5-d|muppono[2,3-
b]mupunun-1(6H)-mn)amuno )nponu-1-om (1,68 T, 4,36 MMOJIb), 1,8-

mnazaduimkio[5.4.0lyaneu-7-es (DBU) (3,32 1, 21,8 mmomb) u mudenmnpochopunazun

(DPPA) (3,60 1, 13,1 mmonb) B 100 meTmnOeH307a MPH OXJIAXKAEHUH B BAHHE CO JIBJOM B
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3amuTHON armMocepe a3zora. Harpesanu no temneparypelr 100°C u nepemernnBainy B TeueHue 4
4acoB. 3aTeM KOHLEHTPUPOBAJIHU NPU MOHKEHHOM JIaBJICHUN PEaKLMOHHBIN pacTBop. HakoHer,
OCTaTOK TNOABEPrajid KOJOHOYHOW XpomaTorpapuu ¢ NPUMEHEHHEM IUOKCHIAA KPEMHHUS U
MOJTyJaJiv COeTMHEHUE N-(1-a3un-2-ocHOBaHUE)-6-TT-TONTY OJICYIbGOHITUMUA30[4,5-
d]muppono[2,3-b]nupumun-1(6H)-un)-amun (1,26 r, Bexon 67%). 'H AMP (400 MI'u, CDCl3) &
8,88 (s, 1H), 8,12 (d, J = 8,2 'y, 2H), 7,95 (s, 1H), 7,80 (d, J =4,0 ', 1H), 7,28 (d, 2H), 6,98 (d,
J=4,0T'y, 1H), 5,49 (s, 1H), 3,68 - 3,52 (m, 2H), 3,49 - 3,37 (m, 1H), 2,36 (s, 3H), 1,84 - 1,53
(m, 2H), 1,04 (d, J = 6,1 I', 3H). XKXMC UDP (+) m/z: 411,1 (M+1).

Cramusa E:

PactBopsinu COEIMHEHUE N-(1-a3un-2-wn)-6-n-roayoncynbponunumunaszol4,5-
d]muppono[2,3-blnupuanun-1(6H)-un)-amun (1,20 r, 2,59 mmons) B 100 Mn meraHona u
nobasmsuu 10% mnammaguii Ha yriepone (240 mr) B 3amuTHON arMmocdepe a3ora. BeirecHsuu
a30T BOJOPOAOM M INEpEeMELINBAIN NPU KOMHATHOH TeMreparype B BOZOPOIHOW aTMmocdepe B
TeueHne 16 yacoB. PUIBTPOBAIM U MPOMBIBAIH OT(GUIBTPOBAHHBIA OCATOK, UCHOIB3YsT 20 MII
MeTaHOJIa. 3aTeM KOHLIEHTPUPOBAIM pAcTBOP IMPH IOHM)XEHHOM JaBJICHUU U IOJy4allu
COeIMHEeHHE N2-(6-tonyoncynbdorumumunaso[4,5-d|muppono[2,3-b]nupuaun-1(6H)-
un)npomnan-1,2-guamun (1,16 r, Bexon 98%). 'H SIMP (400 MI'u, CDCls) & 8,88 (s, 1H), 8,11
(d, J=8,4Tu, 2H), 7,96 (s, 1H), 7,76 (d, J = 3,9 'y, 1H), 7,26 (d, J = 8,4 I'y, SH), 7,10 (d, J =
4,0 I'u, 1H), 6,06 (s, 1H), 3,39 - 3,29 (m, 1H), 3,02 (dd, J = 13,2, 3,6 T'u, 1H), 2,65 (dd, J = 13,2,
9,2 Ty, 1H), 2,35 (s, 3H), 0,92 (d, J = 6,2 'y, 3H). XKXMC UDP (+) m/z: 385,1 (M+1).

Cragus F:

PactBopsiiu COeMHEHHE N2-(6-Tonyoncynshorunumunaso[4, 5-d Jmuppomno[2,3-
b]mupunun-1(6H)-un)nponan-1,2-nuamus (1,16 r, 3,02 Mmmoib) B 50 M MmeTanona U 100aBIsIH
napagopmanpaerun (109 wmr, 3,62 mmons). Harpesanu no remneparypst 70°C u nepementnBaiu
B TeueHue 16 yacoB. Oxyapaiy A0 KOMHATHOH TeMIepaTrypbl M IMPOBOIMIM BaKyyMHOE
¢unbTpoBanue. Ilocne sToro mpombiBanM, HCmonb3yst 10 mMi MeraHona. 3aTeM  yaassuii
pPacTBOPUTENb MOCPEICTBOM KOHLEHTPUPOBAaHUS (PUIBTPATa NMPU NMOHWKEHHOM JaBJICHUH U
NOJy4au COoeMHEeHUe 1-(5-meTunumuaa3onuanH- 1 -mn)-6-n-ronyoncynbhormi- 1,6-
auruapouMunazonunason[4,5-dmuppono[2,3-bmupunun (1,28 r, Beixon 100%). 'H AMP (400
MI'u, CDCI3) 6 8,73 (s, 1H), 8,57 (s, 1H), 8,01 (d, J = 7,7 I'y, 2H), 7,88 (dd, J = 21,5, 3,9 I'y,
1H), 7,39 (d, J = 7,7 'y, 2H), 7,24 (d, J = 8,7 'y, 1H), 4,40 - 4,24 (m, 1H), 4,15 - 4,01 (m, 1H),
3,87 -3,72 (m, 1H), 3,71 - 3,49 (m, 1H), 3,22 (dd, J = 15,9, 8,6 I';, 1H), 2,32 (s, 3H), 1,55 - 1,44
(m, TH). XKXXMC UDP (+) m/z: 397,1 (M+1).

Cragus G:
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PactBopsuin  coemunenne 1-(S-meTmnmumunazonuanH- 1-wmn)-6-n-ronyoncynbdonu-1,6-
muruapoumunason[4,5-djnuppono[2,3-b]nmupununa (400 mr, 1,01 mmonp) B 9 mMn mMeraHona u
no0aBNIsANMM  ABYXHOPMAallbHBIN  pacTBOp ruuapokcupa Hartpus (3,0 mu, 6,0 mmodmb).
IlepememuBann cmece mpu temneparype 35°C B Teuenune 40 dyacoB. 3arem pa3daBisu
PEAaKLMOHHBIA pacTBOp, HCHOJB3YysS 15 M BOABL, U YAAIJIM METAHOJA MOCPEACTBOM
KOHIIEHTPUPOBAHHUSI TPU TOHIKEHHOM MJABJICHUU. DKCTPArupOBAIH dTWiaLeTaToM (3x6 wmii),
OoOBEeOUHSIM OpraHudeckne (aspl, MPOMBIBAIM OpraHudeckue ¢asbl, HCHOMB3YS S5 M
HACBIIEHHOTO BOAHOTO PAaCTBOPA XJIOPUA HATPUS, U BBICYLIMBAIN HaJ O€3BOAHBIM CYyJIb(paTom
Hatpust. Ilocne 3Toro mpoBogwIM BakyyMHOE (DHIBTpPOBaHME Ui yAAJEHUS PACTBOPUTEIS.
Hakonen, monydamu  HeouuleHHOe coeauHeHne 1-(S-merwnmMunaszonunus-1-mm)-1,6-
nuruapoumunaszol4,5-dnuppono[2,3-blnupunun (223 mr, Bexon 91%). XKXMC UDP (+) m/z:
243,1 (M+1).

Cragus H:

PactBopsuin  coenmnenue 1-(5-merunumunazonunu-1-un)-1,6-nuruaponmunason-[4,5-
d]muppono[2,3-blnupuaun (100 mr, 0,41 mMmonb) B 6 M JOUXJIOPMETaHa, a 3aTeM
MOCJIEIOBATENIbHO JOOABIISIM LUAHOYKCYCHYIO Kucioty (42 mr, 0,50 mmons), HOBT (78 wr,
0,58 mmonb), 4-mumerninamuaonupuaut (81 mr, 0,66 mmonb) u EDCI (127 mr, 0,66 MMoib) B
3aIMUTHON aTtMocdepe a30oTa MpH OXJAXKIEHHWH B BaHHE CO JbaoM. [lepememmBanu mnpu
KOMHATHOH TeMIlepaType B TeueHHe 16 4acOB M KOHLEHTPUPOBAIN PACTBOP MPU MOHUKEHHOM
nanennn. Haxonerny mnonyudanu coeguHeHue 3-(4-metmn-3-(mmupasol4,5-d]muppono[2,3-

b]mupunun-1(6H)-un)umunazonun-1-un)-3-okcunponuonutpun (40  wmr, Bexoxn  31%)

NOCPECTBOM  KOJIOHOYHOH Xpomartorpaduu ¢ TPUMEHEHHEM JAHOKCHUIA KPEeMHHS U
BLICOKO3(()EKTUBHOM 5KUAKOCTHON XxpomaTorpaduu. 'H IMP (400 MI'y, DMSO-ds) & 11,91 (s,
1H), 8,60 (s, 1H), 8,45 (s, 1H), 7,47 (s, 1H), 6,72 (d, ] = 16,2 I';, 1H), 5,03 - 4,80 (m, 2H), 4,21 -
3,92 (m, 4H), 3,44 - 3,38 (m, 1H), 3,31 - 3,23 (m, 1H), 1,09 - 0,88 (m, 3H). XKXMC HUDP (+)
m/z: 310,1 (M+1).

IIpumep 31
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3-(3-(umupazo[4,5-d]muppono[2,3-b|nupuann-1(6H)-un)umunazonus- 1-mn)-3-
OKCONPOIHOHUTPHII
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Craaus A:

PactBopsinu coenunenne TpeT-OyTui(6-ronyoncynbporunumunaso[4,5-d]mppono|2,3-
b]mupunun-1(6H)-un)kapbamar (4,00 r, 9,36 mmonb) B 400 ™ma amerona, ao0aBisIH
noporkoodOpasHbiii ruapokcun Hatpus (787 mr, 14,0 MMOIIb) U NIEpeMEIIUBAIHA PH KOMHATHOMN
temrieparype B Tedenne 10 munyt. 3atem mobOaBisiiu 3Tui-2-0pomanerart (4,69 r, 28,1 MMOJIb) B
PEAKLMOHHBIN pacTBOP U NEPEMEIINBAIM NPU KOMHATHOM TeMIiepaType B TeueHue 1,5 dacos.
OunbTpaT pEeaKUUOHHBIA PACTBOP U MPOMBIBAIH OTPHIBTPOBAHHBIA OCATOK AUXJIOPMETAHOM
(400 mi). ITocye 3TOro KOHUEHTPUPOBAIU (PHIIBTPAT MPH MOHWKEHHOM JAaBJICHUH, MOJBEPTain
OCTaTOK KOJIOHOYHOH Xpomarorpaguu ¢ TPUMEHEHHEM ITHOKCHIA KPEMHHs H TOJy4asiud
coequHeHue  2-(Tper-OyTokcukapOoHun )(6-n-Toyoncynbhonunumunaszo[4,5-d Jonupposno|2,3-
bmupunun-1(6H)-un-amuno)metunanerat (4,34 r, soixon 90%). 'H AMP (400 MI'u, CDCls) §
8,91 (s, 1H), 8,28 (s, 1H), 8,12 (d, J =8,2 'y, 2H), 7,81 (d, J =3,9 'y, 1H), 7,29 (d, ] =8,4 I'y,
2H), 6,72 (d, J =4,0 ', 1H), 5,17 - 4,78 (m, 1H), 4,33 - 4,17 (m, 2H), 4,15 - 3,96 (m, 1H), 2,36
(s, 3H), 1,62 - 1,36 (m, 3H), 1,35 - 1,15 (m, 9H). )KXMC UDP (+) m/z: 514,1 (M+1).

Cranus B:

PactBopsinu COeIMHEHNE 2-((Tper-OyTokcukapOoHmIT )(6-11-
tonyoscyibponnarnMmunaso[4,5-dmuppomno| 2,3-b|nmupunun- 1 (6H)-un)amuno)merunanerar (4,34
r, 8,45 MMoub) B 45 MJI CMEIIAHHOTO PACTBOPHTEINS, COAEPIKALIETO TUXJIOPMETAaH U METAHOI B
o0bemMHOM cooTHomeHnn 10:1. 3atem noOaBisin AMOKCAHOBBIM pacTBOop 4 N XJIOPUCTOTrO
Bomopona (15 mu) mpuw OXJakAEHWHM B BaHHE CO JbAOM. HarpeBasn cmech A0 KOMHATHOH
TEMIepaTypbl U NMEpeMeIlnBaId B TeueHHe 16 dacoB B 3ammuTHOW armocdepe azora. Ilocie

STOTO KOHLIEHTPUPOBAIU MIPH MOHMKEHHOM JTaBJICHUH PEeaKLUOHHBIN pacTBop. Jobassun 30 mi



78

HACBIIEHHOTO pacTBopa OukapOoOHaTa HATpuUs M MEPEMEIIMBAIM B TEUEHHE S5 MHUHYT.
OkcrparupoBanu stuianeratoM (3x30 wmi), oObenauHsAIM OpraHuyeckue (as3bl, MPOMBIBAIH,
ucronb3yst 10 MII HACHIIIEHHOTO BOJHOTO PAacTBOpPA XJIOPUAA HATPHUS. 3aT€M BBICYIINMBAIHM HaM
6e3BonHbIM cyibparom Hatpus. [IpoBoannu BakyymMHOe (GUIbTpOBaHUE PUIBTPATA U MTONYHATN
coeguHeHne  3TWwi-2-((6-n-ronyoncynbdonunumunasol4,5-d jmupposo| 2,3-b Jnupunun-1(6H)-
wi)amuno)meTtunauerat (3,49 r, Beixon 100%). 'H SAMP (400 MI'u, CDCls) & 8,85 (s, 1H), 8,10
(d,J=84Twu,2H), 7,78 (d, ] =4,0 I'y, 1H), 7,24 (d, J = 8,4 I'y, 2H), 6,92 (d, J = 4,0 I'y, 1H),
5,73 (s, 1H),4,26 (q, J = 7,2 'y, 2H), 3,95 (d, J = 4,9 I'y, 2H), 2,35 (s, 3H), 1,27 (t,J = 7,2 I'yy,
3H). XXMC UIP (+) m/z: 414,0 (M+1).

Cragus C:

PactBopsuin  coenurenne >tun-2-(((6-n-ronyosncynbdonunumunasol4,5-d jmuppoo[2,3-
b]mupunun-1(6H)-un)amuno)merunanerat (3,49 r, 4,96 mmons) B 100 mut stanona. JloGasinsiiu
teTparuapunaobopar Hatpus (958 wmr, 25,3 MMOib) NpU OXJAXKIECHHM B BaHHE CO JIBIAOM B
3amTHON artMocdepe azota. IlepemermBany cMech Py KOMHATHOH TeMmepartype B TeueHue 16
4acoB. 3aTeM B  KameJbHOM  peXume  J00aBISUIM  OJHOHOPMAJBHBIH  PacTBOp
XJIOPUCTOBOJIOPOJTHOM ~ KUCJIOTBI B PEAKUMOHHBIH pacTtBop mpu Ttemmeparype 0°C,
ycraHaBiuBaiu pH peaklinOHHOro pacTBOpa Ha HEHTPAJIbHOM YPOBHE U NMPOBOAMIIN UCIIAPEHHE
IpU TOHWKEHHOM JaBJIEHUM Ui yAajeHus pactBopureist. Ilocie 3Toro skcTparupoBaiu
pactBop sTHianeratoM (3x50 mut), oObenuHSIM OpraHHYecKue (asbl, MPOMBIBAIHU, UCIIONb3Ys
30 MJI HACBHIIIEHHOTO BOJHOTO PAacTBOpA XJOPHAA HATPUs, BBICYIIMBAIN HaJ OE3BOIHBIM
cynbdarom Hatpus. OCylecTBisis ynajleHUe PacTBOPHUTENS MOCPENCTBOM KOHIICHTPHPOBAHUS
NPU TIOHMKEHHOM JABJICHHU M KOJIOHOYHYK) XpOMAaTorpadguio C NPUMEHEHHEM JIHOKCHIA
KpeMHus, Tmonydajgu coenuHeHue 2-((6-m-tonyoncynbonunumunaszol4,5-d|nuppono|2,3-
b]mupunun-1(6H)-mn)amuno)stun-1-oa (2,98 r, Beixoxg 95%). XKXMC UBP (+) m/z: 372,0
(M+1).

Cramusa D:

JobGagisiiu COeIUHEHIE 2-((6-n-tonyoncynbhonumumunasol4,5-d jouppoo[ 2,3-
bmupuaun-1(6H)-un)amuno)atun-1-on (2,98 r, 8,02 mmons), DBU (6,11 r, 40,1 mmonb) u
DPPA (6,62 1, 24,1 mmonb) B 100 mn metmnOen3ona. Iloseimanu temneparypy o 110°C u
nepememnBad B TedeHne 1 gaca. ITocne 3TOro KOHIEHTPUPOBAIH PEAKIMOHHBIA PacTBOP MpPHU
NOHM)KEHHOM JaBJIEHUH, TO/IBEPTAIM OCTATOK KOJIOHOYHOH Xpomarorpaduu ¢ NpUMEHEHHEM
IUOKCHUIA KpEeMHUs u NoJIy4anu COEUHEHNUE N-(1-a3un-2-nn)-6-n-
tonyoscyabponnanmunaso[4,5-dmuppono| 2,3-b|mupunun-1(6H)-un)-amun (1,16 1, BbIXOA
36%). 'H AMP (400 MI'u, CDCI3) & 8,86 (s, 1H), 8,11 (d, J = 8,4 ', 2H), 8,00 (s, 1H), 7,80 (d,
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J=4,0Tn, 1H), 7,26 (d, ] = 8,4 ', 2H), 6,94 (d, J =4,0 I'y, 1H), 5,40 (t,J = 5,2 I'y, 1H), 3,61 -
3,54 (m, 2H), 3,45 - 3,38 (m, 2H), 2,35 (s, 3H). XKXXMC U3P (+) m/z: 397,1 (M+1).

Cranus E:

PactBopsinu COEIMHEHHE N-(1-a3un-2-wn)-6-n-roayoncynbponumumunaszol 4, 5-
d]muppono[2,3-blnupuann-1(6H)-un)-amua (1,06 r, 2,59 mmomp) B 60 M MeTaHona u
nobasmsun 10% mayuraguii Ha yriepone (212 mr) B 3amuTHON arMmocdepe a3oTta. BeirecHsun
a30T BOAOPOAOM H NEPEMELINBAIN CMECh NPU KOMHATHOM TeMIlepaType B TeueHue 16 4acos B
armocdepe Bomopona. 3areM TPOBOAMIN BaKyyMHOe (HUIBTPOBAHME U  MPOMBIBAJIH
OoTQUIBTPOBAHHBI  OcCanoK, wucnonapdys 20 M MeraHona. HakoHew, mnocpencrsom
KOHILIEHTPMPOBAHUs TIPH TIOHWKEHHOM JaBJIEHUH TIOJTy4Yali HEOUUIIIEHHOE coenrHerne N2-(6-11-
TonyoJcyibhormmMunasof4,5-d|nuppono[2,3-bmupunun- 1 (6H)-nn)stan-1,2-quamun (1,16
BeIxo7 100%). XKXMC UDP (+) m/z: 371,1 (M+1).

Cragus F:

Pacteopsinu  coenuuenue  N2-(6-m-tomyoncynbhonunumunasol4,5-dmppono[2,3-
b]mupuann-1(6H)-nn)ran-1,2-quamun (1,16 r, 3,13 mMmonb) B 50 mn meraHona, a 3arem
nobassmn napagopmansaerun (113 mr, 3,76 mmons). Harpesamu no temmepatypbt 70°C u
nepemMelInBain B TeueHHe 16 wacoB. Oxnaxpanu 10 KOMHATHOM TeMIepaTypbl, IMPOBOAWIN
BaKyyMHO€ (DPMJIBTPOBAHME W MPOMBIBATH, HCronb3yst 10 mi meranona. Hakonen, ucmapsiim
(GuNbTpaT MpU MOHMKEHHOM NAaBJICHUH U YAAJIEHHs PacTBOPUTENS M B PE3yJIbTaTe 3TOro
MOJTy4aJiv COETMHEHHE 1-(umunazonuaus- 1 -ui)-6-n-Tonyoscyabponm-1,6-
nuruapoumuaaszon|4,S-dmupposo[2,3-b]oupunun (1,16 r, Bexog 97%). XKXMC UDP (+) m/z:
383,1 (M+1).

Cranus G:

PactBopsiiu COeMHEHNEe 1-(mmunazonunus- 1-mi)-6-n-ronyosncynbGonmi-1,6-
auruapoumuaasol4,S-dnuppono[2,3-bmupuaun (400 mr, 1,05 mmonb) B 9 Mi MeTaHojda U
no0aBNIsIM  ABYXHOPMAJIbHBIN  pacTBOp ruuapokcupa Hartpus (3,0 mu, 6,0  mmodb).
IlepememnBanu TpuU KOMHATHOH TeMmIepatype B TedeHHe 7 dYacoB. 3areM pa30aBisuu
PEAaKLMOHHBIN pPacTBOp, HCMONb3ysl 10 M BOABL, M HCHAPSUIM METAHOJ MPH TOHWKEHHOM
nasnennn. llocie 3TOro 3KCTparupoBajm OcCTaTok sTHianeratoM (3x15 mi). OObenuHsIM
opraHuydeckue (pasbl, MPOMBIBAIH, UCTIOIB3Ysl 5 MJI HACBHIIEHHOTO BOAHOTO PAaCTBOpA XJIOPHIA
HATPWsI, Y BBICYIIMBAIM HaJ O€3BOAHBIM Cyib(aToM HATpusi. 3aTeM MPOBOAWIM BaKyyMHOE
(bunIbTpOBaHNE U YOAISIN PACTBOPUTEND IIOCPEACTBOM HCIIAPEHHUS NIPU MMOHWKEHHOM JIaBJICHUH,
B PE3yJIbTAaTe YKA3aHHBIX OMEpalnii MOJyYaid HEOUHINEHHOe coenuHenue 1-(5-uMuna3onuauH-
1-un)-1,6-nuruaponmunason[4,5-dmuppono[2,3-b]mupuaua (277 Mr, BbIXOA HEOUYHIIEHHOTO

nponykta 100%). XJKXMC HU3P (+) m/z: 229,1 (M+1).
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Cragus H:

PactBopsinu COEUHEHNE 1-(5-ummupazonuaus-1-mn)-1,6-nuruagponmunaszon|4,5-
d]muppono[2,3-blmupuana (100 mr, 0,44 wmmons) B 6 M JAMXJIOPMETaHA. 3aTeM
NIOCJIEIOBATENIbHO JOOABISIN UAHOYKCYCHYIO Kucnoty (45 mr, 0,53 mmons), HOBT (83 wr,
0,61 mmony), 4-mumernnamuaonupuaut (86 mr, 0,70 mmonb) u EDCI (134 mr, 0,70 mmonb) B
3aIIUTHOM aTtMocdepe a3oTa MpH OXJAXKIEHHH B BaHHE cO JbaoM. [lepememmBanu mnpu
KOMHATHOH Temneparype B TeueHne 16 wacos. Ilocne 5TOro KOHLEHTpUPOBAIHM IPH
NOHM)KEHHOM JaBJIEHUH, OCYINECTBJISJIM KOJOHOUYHYIO XpOMAaTorpaduioo ¢ MpUMEHEHHEM TIelis
mnokcuaa kpemausa U BOXX wu nonywamm coenunenmne 3-(3-(umupaso[4,5-d]muppono[2,3-
bmupuaun-1(6H)-un)umuaazonun-1-ui)-3-okconponuonutpuna (40 mr, Bexon 30%). 'H SIMP
(400 MI'u, DMSO-ds) 6 11,88 (s, 1H), 8,58 (s, 1H), 8,39 - 8,32 (m, 1H), 7,50 - 7,43 (m, 1H),
6,77 - 6,70 (m, 1H)), 4,95 - 4,79 (m, 2H), 4,19 - 3,99 (m, 2H), 3,86 - 3,74 (m, 4H). XXXMC HOP
(+) m/z: 296,1 (M+1).
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Cragus A:

PacTBopsuin coenuHeHue, npenacTasistomee codor D-2-aMmuHoMacsiHy0 kucnoty (25,0

r, 242 mMmonb), B 200 My MeraHona W HoOaBisIM THOHWIXJOpUA (35,2 mu, 485 Mmonb) B
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3aIMUTHON aTMoc(epe a3oTa MpHu OXJIAXKIEHUH B BaHHE CO JIbAOM. llepeMermuBanu cMech mpu
OXJIAKJIEHUM B BaHHE CO JIbJIOM B TeueHue 1 ydaca, a 3aTeM Harpesanu 70 Temnepatypbl 70°C u
nepeMenmiBaid B TedueHue 3 uacoB. Ilocie 3TOro peakLMOHHYIO CMeCh OXJaXIAIH [0
KOMHAaTHON TemnepaTypbl. HakoHell, KOHLEHTpUPOBAIM NpPU MOHMKEHHOM JaBJIEHUU WU
nonyyanu coenuHenre Merun-D-2-amunobytuparrunpoxiopun (37,2 r, Beixoa 100%). 'H SAMP
(400 MI', DMSO-de) 6 8,68 (s, 3H), 3,96 (s, 1H), 3,75 (s, 3H), 1,90 - 1,80 (m, 2H), 0,92 (t, J =
7,5 T'u, 3H). KXMC UDP (+) m/z: 117,1 (M+1).

Cranus B:

Pactopsinu coenunenne merun-D-2-amunoOytuparruapoxnopun (10,0 r, 65,1 mmons) B
200 mu TeTparunpodypaHa u mocienoBaTeaIbHO 100aBsUTH TpuaTUIaMuH (9,05 mi, 65,1 MMouib)
u Oenzanpaerun (7,60 r, 71,6 mmonb) mpu kKoMHaTHOW Temmepartype. [lepememmBanu npu
temneparype 30°C B TeueHue 48 yacos. 3aTeM (QUIBTPOBAIN U MPOMBIBAIN OT()HIBTPOBAHHBIN
ocaziok, ucnoib3yst 75 min terparuapodypana. Ilocne 3TOro KOHUEHTPUPOBAIU (UIBTPAT MPH
MOHWKEHHOM JaBJIeHUH U pacTeopsaau B 200 meranona. Ilpu oxnaxkneHuu B BaHHE CO JIbAOM,
NOCJIeIOBATENbHO 00aBJs TeTparuapunodopar Hatpus (2,71 r, 71,6 MMonb) mOpUUsSMH B
npolecce MepeMelINBaHus B T€YeHHE 3 4acoB. 3aTe€M TaCWIM PeaKkLH0 OAHOHOPMAJIbHBIM
PacTBOPOM XJIOPUCTOBOJOPOAHON KHMCJIOTHI M yCTaHaBiuBaiu pH Ha HEUTpasbHOM YpOBHE.
IMocne yka3aHHBIX OmNepanii 3KCTparupoBaiau sTuianeratoM (3x50 wmu), oObenuHsIM
opranuueckue (asbl, MPOMBIBAIH, HCIONB3Yst SO MJI HACBILICHHBIH BOIHBIA PAcTBOP XJIOpHIA
HATPUsI, BBICYIIMBAIM Haj Oe3BOAHBIM CyJib()aTOM HATpUs U KOHLEHTPUPOBAIU TIPU
MIOHW)KEHHOM JlaBJieHnH. HakoHel, mocpeacTBOM KOJIOHOYHOM XpoMaTtorpaduu ¢ mpuMeHeHueM
IVOKCUAA KPEMHUS MOJydasid coearHeHue MmerTwi-D-2-6ensmnamunoOyTtupar (11,4 r, BbIXOI
84%). 'H SIMP (400 MI', CDCls) & 7,38 - 7,20 (m, 5H), 3,81 (d, J = 13,0 ', 1H), 3,72 (s, 3H),
3,64 (d,J =13,0 I'y, 1H), 3,23 (t, J = 6,5 'y, 1H), 1,74 - 1,62 (m, 2H),0,94 (t,J = 7,4 I'u, 3H).
KXMC UDP (+) m/z: 208,1 (M+1).

Cranus C:

PactBopsuin coenunenne metmn-D-2-6ensunamunodytupar (11,4 r, 55,0 mmons) B 150
MJI TUXJIOPMETAHa, a 3aTeM J00aBisuin HUTPUT Hatpus (5,69 r, 82,5 MMONIb) 1 MOHOTUAPAT TI-

2

ToNyoscysboHoBOM  kHchHoThl (15,7 1, 82,5 MMONb) mNpH KOMHATHOW TeMIEpaType.
IMepememuBanu mpu Temnepatype 30°C B TeueHue 2 4acoB, (UIBTPOBAIU U MPOMBIBAIU
OTUIBTPOBAHHBIA OCATOK, HCIONB3yst SO Mi nuxynopmerana. Ilocie 3TOro KOHLEHTPUPOBAIU
(GuIbTpaT NPU MOHMKEHHOM JIaBJICHUU. 3aTe€M Pa3felisuli OCTaTOK Ha (a3bl, ncnoib3ys 100 miu
stunanerata 1 50 mur Boabl. OTAENSUIM OPraHUYecKyro a3y MyTeM 3KCTPaKLUU STHIIALETATOM

(3x10 m), 3aTeM 0OBENMHSIM OpraHUYeckue (paspl, KOTOPBIE MPOMBIBAJIN, UCHONB3Ys 30 M

HaCbhIIIEHHOI0 BOAHOTIO paCTBOPA XJIOPHUAA HATPUA U BBICYHIWBAJIW Hal 663BOI[HI:;IM Cy.]'[b(baTOM
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Hatpust. KOHIEHTprpOBaau pacTBOP MPH MOHMKEHHOM JIABJICHUHU U TOJy4Jaiu coenuneHue D-2-
((N-6en3un-N-HuTpo30)amuno)MetunoyTupar (12,3 r, Beixon 95%). 'H AMP (400 MI'u, CDCls)
87,41 -17,25 (m, 3,8H), 7,11 (m, 1,2H), 5,42 - 5,25 (m, 0,9H), 5,00 (d, J = 14,8 I'y, 0,6H), 4,95
(dd,J=94,6,0Tn, 0,6H), 4,73 (t, J =7,5Tn, 0,4H), 4,59 (d, J = 14,8 I'y, 0,6H), 3,61 (s, 1,8H)),
3,46 (s, 1,2H), 2,29 - 1,90 (m, 1,6H), 1,75 - 1,57 (m, 0,5H), 0,87 (t, J = 7,4 ', 1,9H), 0,81 (dt, J
=28,3,7,41'y, 3H), 0,74 (t, ] = 7,5 'y, 1,2H). KXMC UDP (+) m/z: 237,1 (M+1).

Cragua D:

CycnennupoBanu TerparuapuaoamromMuHar jwurust (3,21 r, 84,7 mmonb) B 100 M
IVSTUIIOBOTO 3puUpa U B KaledbHOM pexkume nodamisu coepauHeHue D-2-((N-Oenszmnm -N-
HUTPO30)aMuHo )MeTHinOyTupar (5,00 r, 21,2 MMoinp) B BUie pacTBopa B AMSTHIIOBOM >dupe (10
M) B aTMocdepe a3oTa NpU KOMHATHOM TeMmIepaTtype, U IpPU 3TOM B IPOIECCE PEeaKLUU
NOAEP>KUBAIM CKOPOCTh KanaHus npu aepiaermManuy. 3aTeM MepeMeLInBaIu IPH TEMIIEpaType
40°C B Teuenue 0,5 waca. 3areM NpU OXJAKAEHUU B BaHHE CO JIBJOM TacCHJIM PEAKIMIO,
ucronb3yst 3,2 Ma Boxbl, 3,2 mi pacrBopa 15% rupgpokcupa Hatpust U 9,6 M BOIBL
IlepemernnBanyu mpu KOMHATHOH Temmeparype B TeueHHe 5 MUHYT. OTAensnn opraHudeckue
(ba3bl, BBICYIIMBAIN Hal O€3BOAHBIM CyNb(ATOM HATpus, (PUIBTPOBAIM M KOHLIEHTPUPOBAJIU
¢unpTpar. 3aTem nonydeHHoe B Bune Mmacia coenuHenue (R)-2-(1-6ensunrunpasnHo)Oyran-1-
OJ HETOCPECTBEHHO MCTOJIB30BaIM Misl cnenyrommeit peaxiuu. 'H AMP (400 MI'u, CDCl3) &
7,39-7,26 (m, SH), 3,88-3,66 (m, 4H), 2,72-2,62 (m, 1H), 1,74-1,62 (m, 1H), CDCI3 & 7,39-7,26
(m, 5H), 3,88-3,66 (m, 4H), 2,72-2,62 (m, 1H), 1,74-1,62 (m, 1H), 1,59 1,47 (m, 1 H), 0,98 (t,J
=7,5Tu, 3 H). XXMC U3P (+) m/z: 195,1 (M+1).

Cramus E:

PacTBOpsiiv moJTydeHHOE Ha MPEIIIeCTBYIONIEH CTanuu HeouulneHHoe coennHenune (R)-
2-(1-6en3unruapasuHo)oytan-1-on1 B 100 My M30MponaHoia U IMOCIENOBATEIbHO J100ABISUITN
N,N-guuzonpormmwmtwiamud (10,2 i, 56,9 mmonb) u coepuHeHue 4-xjop-S-HUTPO-1-m-
tonyoscyinbponui- 1 H-muppono[2,3-b]mupuana (5,00 1, 14,2 wmmons). HarpeBanu 1o
temneparypsl 85°C B 3ammTHOW artMocdepe a3ora. 3aTeM NepeMeInuBaId M TMPOBOAWIH
peakunro B TedeHue 16 dacos. Ilocime 3TOro KOHLEHTPHPOBAIM PEAKIMOHHBI PacTBOP,
OCYILIECTBIISUTH KOJIOHOYHYIO XPOMATOrpaduio ¢ MpUMEHEHHEM JTUOKCHIA KPEMHHSI U MTOJTydallid
coenuneHue (R)-2-(1-6ensun-2-(5-aurpo-1-n-ronyoncynsponni- 1 H-nmuppomno[2,3-bnmupuamna-
4-un)ruapasun)-6yran-1-o1 (5,91 r, mocne AByX craauii Beixon 82%). 'H SAMP (400 MI,
CDCl3) 6 10,01 (d, J = 112,2 ', 1H), 9,00 (d, J = 5,2 'y, 1H), 8,02 (dd, J = 8,4, 4,3 I'y, 2H),
7,55 - 7,41 (m, 2H), 7,33 - 7,06 (m, 7H), 4,29 - 3,68 (m, 4H), 3,10 - 2,90 (m, 1H), 2,40 (s, 3H),
1,87 - 1,42 (m, 2H), 0,96 (dt, J = 36,8, 7,5 ', 3H). 2KXMC U3P (+) m/z: 510,0 (M+1).

Cragus F:
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Hobasnsimun ~ coepmuaeHue  (R)-2-(1-6en3un-2-(5-autpo-1-n-tonyoncynbdonumn-1H-
nuppon| 2,3-bnupunua-4-nn)ruapasun)-oyras-1-om (5,90 r, 11,6 mmons) B 120 M 3TaHoNa, a
3ateM n00aBisIM mopommkoodOpasHoe kene3o (12,9 r, 232 MMONb) U HaCHIIIEHHBIA PacTBOP
xjopuna amMmMmoHus (40 mi) mpu KOMHAaTHOH Temmepartype. IlepemernnBany mpu Temmeparype
80°C B Teuenme 15 munyt. [IpoBOommim BakyymMHOe (UIBTPOBAHME TOpsiueil CMecH Hepes
IMAaTOMHT, MPOMBIBAJH, MUCHONB3ysd 30 MII METaHOJa, U KOHLEHTPHpOBaNu (uibTpar. 3areMm
OCTaTOK pasfensnu Ha ¢aswl, ucnoib3ys 60 mu Bomel u 60 mu stunauerara. Ilocne sToro
OTAEJSUIM OpraHudeckue (asbl, SKCTparupys BoxHYH0 (asy stumauneratoM (4x60 mi). Ilocne
3TOro opraHudeckue (aspl OOBENMHANM M NPOMbIBaIH, Hcronb3ys 30 mi Bogel u 30 M
HACBIIIEHHOTO BOJHOIO pPAacTBOP XJIOPUAA HATPUs. 3aTeM BBICYLIMBAIM HaJ O€3BOIHBIM
cynb(aToM HaTpHst U KOHLIEHTPUPOBAIU NPH MOHIKEHHOM faBieHuu. Hakowen, ocyiiecTsisiiu
KOJIOHOYHYIO XpoMarorpaduio ¢ NpUMEHEHHEM TUOKCHIA KPEMHHUS U IOJy4Yald COEOUHEHUE
(R)-2-(1-6en3un-2-(5-amuno- 1 -n-ronyoncynsponni- 1 H-muppon[ 2,3-b |l nupunun-4-w)
nuasaHun)-0yran-1-om (2,45 r, Bbixon 44%). 'H SIMP (400 MI', CDCl3) § 7,99 (d, J = 8,4 I'ny,
3H), 7,71 (s, 1H), 7,45 (d, J = 4,1 T'y, 1H), 7,26 - 7,16 (m, 7TH), 6,75 (d, J =3,9 'y, 1H), 5,77 (s,
1H), 4,03 - 3,90 (m, 2H), 3,89 - 3,64 (m,2H), 2,36 (s, 3H), 1,86 - 1,69 (m, 2H), 1,50 - 1,39 (m,
1H), 1,26 (t,J =7,1 'y, 1H), 0,95 (t, J = 7,6 T', 3H). KXMC HUIP (+) m/z: 480,1 (M+1).

Cranus G:

PactBopsiiu  coenmnenue  (R)-2-(1-6em3un  -2-(5-amuHo-1-n-ronyoncyinbponui- 1 H-
nppon| 2,3-bnupunun-4-un)auazanmn)-oyran-1-on (480 mr, 1,0 MMonp) B 6 MJI YKCYCHOH
KUCJIOTHl U pobaensiin TpudTHiIopTohopmuar (222 wmr, 1,5 mmonb) B armocdepe aszora.
ITepemewmnBanu npu temmneparype 100°C B Teuenue 15 MUHYT M HCHapsiu NpU MOHUKEHHOM
JaBJICHNH PEAKLMOHHBIA PACTBOP U yHOAJE€HUs PACTBOPUTENS. 3aTeM OCTaTOK MOIBEprasiu
KOJIOHOYHOH Xpomarorpaduu ¢ mpuMEHEHHEM TUOKCHIA KPEMHUS, B PE3yJIbTaTe Yero Mmojydyain
COeIMHEeHHE (R)-2-(6en3un(6-ronyoncynshonmmmunasol4,5-d Jmupposo[2,3-b Jnupuaus-
1(6H)-mm)amuno)0yTan-1-on (316 mr, Berxon 65%). XKXMC UDP(+) M /z: 490,1 (M+1).

Cranus H:

JobGassiu COeTMHEHUE (R)-2-(6en3un(6-n-ronyoncynshoHmmmMuaazol4, -
d]muppono[2,3-blnupuann-1(6H)-un)amuno)oyran-1-om (316 mr, 0,65 mmons), DBU (491 wr,
3,23 mmonb) u DPPA (533 mr, 1,94 mmorb) B 8 Mt MeTHIIOEH30J1a TIPU OXJIAXKIEHUU B BAHHE CO
JBIOM B 3aIUTHOHN atMoc(epe azora. Harpesanu no temmeparyper 100°C u nepememuBanu B
TeueHue 16 yacoB. KOHUEHTpUpPOBaNM PEAKLUOHHBIN PACTBOP MPHU MOHUKEHHOM [ABJICHHH.
ITocne 3TOro OCTaTOK MOABEPrajd KOJOHOYHOW Xpomarorpaguu ¢ MPUMEHEHHEM IHOKCHAA

KPEMHUS u TIOJTy YaJTi COeIMHEHHE (R)-N-(1-a3un-2-mn)-N-OeH3ui-6-11-
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tonyoscynbhonnanmunaszol4,5-dmuppono|2,3-b|mupunun-1(6H)-um)amun (216 wMr, BbIXOA
65%). XKXMC UDP (+) m/z: 515,2 (M+1).

Crapus [

PactBopsinu COeZIMHEHNE (R)-N-(1-a3unun-2-mn)-N-OeH3ni-6-11-
tonyoscyabhonnanmunaso[4,5-dnuppono| 2,3-b|nmupunun-1(6H)-um)amun (167  wmr, 0,33
MMOJIb) B 8 MJT IUXJIOPMETaHa U A00aBIsLIH OE3BOAHBIN XJIOpU aoMUHHS (346 Mr, 2,6 MMOJIb)
B 3aIUTHON aTtMocepe a3oTa. 3aTeM MepeMelINBalld CMECh IPH KOMHATHOH TeMmmeparype B
teyenue | gaca. [loGaBisim 10 M1 HACHIIEHHOTO BOJHOTO pacTBopa OmkapOOHAaTa HATpPuUs B
PEAKLMOHHBIM PacTBOp M IMEPEMEIINBAJIM B TEUEHHE 5 MHHYT. DKCTParupoBaId COECIUHEHNE
auxjiopMeTaHoM (3x15 mi), oOpenuHsamu opraHudeckue (aspl, MPOMBIBAIN, UCTIONB3Ys 10 M
HACBIIEHHOTO PAacTBOPA XJIOPUAA HATPUs, U BBICYLIMBAJIN Haj O€3BOIHBIM CYJIb(aTOM HATPHSL
KonuenrpupoBanu ¢uibTpaT Npu MOHWKEHHOM aAaBieHHHM. HakoHel, OCTaTOK MojaBepraiu
KOJIOHOYHOH Xpomarorpaguu ¢ TNPUMEHEHHEM Telsd JAWOKCHAA KPEeMHHUs U IOJNyYaju
COENIUHEHHE (R)-N-(1-a3unun-2-un)-6-ronyoncynbhonunumunasol4,5-d jnuppono[2,3-
b mupuaun-1(6H)-un)amun (89 mr, Bbixon 62%). 'H AMP (400 MI'u, CDCIs) § 8,90 (s, 1H),
8,22 (s, 1H), 8,12 (d, J = 8,4 I'y, 2H), 7,83 (d, J = 4,0 I'y, 1H), 7,28 (d, 2H), 7,03 (d, J = 4,0 I'y,
1H), 5,65 (s, 1H),3,68 (dd, J = 12,0, 2,8 I';, 1H), 3,50 - 3,33 (m, 2H), 2,36 (s, 3H), 1,54 - 1,44
(m, 2H), 0,93 (t,J = 7,5 ', 3H). XKXMC HUIP (+) m/z: 425,0 (M+1).

Cranus J:

Pacteopsiiu  coenunenue  (R)-N-(1-a3ungun-2-mi)-6-n-TonyoncyibhpoHuInMuaa3of4,5-
d]muppoio[2,3-blnupuann-1(6H)-un)amun (86 mr, 2,59 Mmoib) B 6 M1 MeTaHONIA U 1OOABISUTA
10% mnannmanuéi Ha yrieponme (43 Mr) B 3aIUTHON atmocdepe a3oTa. A30T BBITECHSUIH
BOJIOPOZIOM M MEPEMEINBAIM CMECh B aTMocdepe Bogopoaa npu temmnepatype 35°C B TeueHue
2 yaco. [IpoBonuin BakyyMHOE (UIBTPOBAHHE M MPOMBIBAIH, HCMONB3ys 10 My MeTaHoxa.
3aTeM KOHLEHTPUPOBAIN (QHIBTPAT MPHU MOHMKEHHOM JIaBJICHUU U nosydaiu coenuHeHue (R)-
N2-(6-n-ronyoncynbponunumunaso[4,5-dJmuppono[2,3-b Jnupuaun-1(6H)-un)oyran-1,2-
aramuH (79 wmr, Beixon 100%). XKXMC HU3P (+) m/z: 399,1 (M+1).

Cragus K:

Pactsopsanu coenunenue (R)-N2-(6-p-IT-ronyoncynsporunumunaso[4,5-dmippomno[2,3-
b]mupunun-1(6H)-un)dyran-1,2-guamun (79 wmr, 0,20 MMonp) B 6 MJI METaHONA U NOOABISIN
napagopmanpaerun (7 mr, 0,2 mmons). Harpesanu no temneparypsl 70°C u nmepememnBaig B
TeueHue 16 wacoB. Oxjaxpanid OO0 KOMHATHOM TEMIIEpPaTypbl, MPOBOAUIN BaKyyMHOE
¢unbTpoBaHNE W TPOMBIBAIH, HCIONB3YysT S5 Mi MeraHona. Mcmapsim Quubtpar npu
NOHW)KEHHOM JaBJICHUHM JUISI YAQJNEHHWs PACTBOPHUTENS M B pe3yJbTaTe 3TOrO MOJyYasld

COeIMHEHHE (R)-1-(5-3tunmumunazonuaus- 1-mn)-6-ronyoncynspormi- 1,6-
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nuruapoumunaszon4,5-djauppono[2,3-b]mupunun (81 mr, Beixon 100%). 'H SAMP (400 MI'L,
CDCl3) 6 8,94 - 8,77 (m, 1H), 8,13 - 8,07 (m, 2H), 7,79 - 7,67 (m, 1H), 7,28 - 7,24 (m, 1H), 7,08
(m, 1H), 4,53 - 3,97 (m, 2H), 3,80 - 3,37 (m, 3H), 2,42 - 2,30 (m, 3H),1,83 -1,59 (m, 2H), 0,96 -
0,74 (m, 3H). XKXMC HUIP (+) m/z: 411,1 (M+1).

Cragus L:

PactBopsiu  coenunenune (R)-1-(5-sTunmumupasonan-1-mn)-6-n-ronayoncyiabponui-1,6-
muruapoumunasol4,S-dnuppono[2,3-bJmupunun (50 mr, 0,12 mmonb) B 6 MI MeTaHona u
nobasnsimn 2 N pacrBop rumapokcupa Harpust (1,5 mi, 3,0 mmonb). IlepememmBanu npu
temneparype 30°C B Teuenne 16 gacoB. Pa30aBisiin peakiMOHHBINA pacTBOp, HCTONb3yst 10 mi
BOJbI, U YAAJSJIM METAHOJN IOCPEACTBOM HCIApeHHs NPU MOHIKEHHOM naBieHuu. OcraTok
sKcTparupoBasiu  stwinanerarom (3x15 wm). 3arem o0wpenuHsi  opraHudeckue  (aswl,
NPOMBIBAJIM, WCHONB3yss S5 MJI HACBII[EHHOIO BOAHOTO pacTBOpa XJOpUAA HATpus, U
BBICYIIMBAIN HaJ 0e3BOIHBIM CyjbdaToMm Harpus. [IpoBogmnu BakyyMHOE (UIBTPOBAHUE IUIS
ynaneHusi pacrBoputesnss. Hakonen, mnomydanun HeouuineHHoe coenuHeHue (R)-1(5-
STUIUMHUA30MaH- 1 -1n)-1,6-quruaponmunaszon[4,5-douppono[2,3-b]mupunun (31 mr, BbIXOA
100%). dKXMC UDP (+) m/z: 257,1 (M+1).

Craaus M:

PactBopsinu  coenunenue  (R)-1-(S-stmnmmunazonunus-1-wun)-1,6-quruaponMuaasod-
[4,5-d]muppono[2,3-b]mupuaur (31 wmr, 0,14 mmonb) B 6 M JOUXJIOPMETaHa, a 3aTeM
NIOCJIEIOBATENIbHO JOOABIISIN UAHOYKCYCHYIO Kucioty (15 mr, 0,17 mmons), HOBT (27 wr,
0,20 mmodnb), 4-mumerunamunonupuaud (28 wmr, 0,23 mmons) u EDCI (44 wmr, 0,23 mMmoinb) B
3aIMUTHON aTtMocepe a30oTa MpH OXJIAKIEHHH B BaHHE CO JbaoM. [lepememnBanu mnpu
KOMHAaTHOH TemIiepatype B TedeHHe 106 uacoB. 3aTeM KOHLEHTPUPOBAJIM pPacTBOp IpH
NOHW)KEHHOM  JIaBJieHMH. HakoHelL, OCYINeCTBISUTM  KOJOHOYHYIO — Xpomarorpaguio ¢
npuMeHeHneM auokcupa kpemHuss w1 BOXX u monydamm coenmnenue (R)-3-(4-sTmin-3-
(mmupnazo[4,5-d]muppono[2,3-b|nupuans- 1 (6H)-un)umuna3onus- 1 -m)-3-0KCUTTPONHOHUTP I
(12 mr, BoIxOA 26%). 'H AMP (400 MI';, DMSO-ds) & 11,89 (s, 1H), 8,87 - 8,03 (m, 2H), 7,47
(s, 1H), 6,70 (s, 1H), 5,05 - 4,69 (m, 2H), 4,30 - 3,68 (m, 4H), 3,56 - 3,41 (m, 1H),1,54 - 1,27
(m, 2H), 0,85 - 0,68 (m, 3H). XKXMC U3P (+) m/z: 324,1 (M+1).

IIpumep 33
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2-tmano-N-(1-(umunaso[4,5-d|muppono[2,3-b|nupuann-1(6H)-um)nmupponuans-3-
WT)aleTaMul

Criocob nmony4eHnst OCYIIECTBISIH CIEAYIOIIM 00pa3oM:
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Cragus A:

PactBopsiiu  Tper-Oyrunnuppomuaus-3-mikapbamar (4,33 1, 23,3 mmonb) B 30 mn
yKCyCHOU KHCHoThl ¥ 10 mMi Boxabl. MemjieHHO nOOABJsUIM B KarejJbHOM PEXHUME BOIHBIN
pactBop (20 mu) conmepykammii HuTpuT Hatpus (3,21 r, 46,6 mMmonb) npu Temmneparype 0°C.
3aTeM HarpeBaJi 0 KOMHATHOH TeMIepaTypbl U IepeMelIMBalud B TeueHHe 18 wacoB B
3amMTHON atMmocdepe asora. Ilociae 3TOro peakUUOHHYID CMeCh TaCHJId IOCPEICTBOM
nobasnenust Bonmel mnpu Temmnepatype 0°C, skctparmpoBaiu sTujauneratoM (3x240 wmi),
¢unbTpoBaN, BBICYUIMBAIM Ha LeHTpudyre, OuMIIATM U mnonydain coeauHenue (1-
HUTPO3OMHUPPOITUIANH-3-11)-TpeT-OyTriikapbamar (4,58 r, Bbxon 93%). XKXMC UDP (+) m/z:
216,1 (M+1).

Cranus B:

CycnenaupoBanu coenuneHue( | -HUTpO30MUppOIHInuH-3-1i)-TpeT-OyTrikapbamar (4,58
r, 21,3 MMmodb), nopomkoodOpa3Heiid nuHK (13,8 T, 213 MMOINIB) B cMeCH YKCYCHOH KUCIOTHI (5
wi1) 1 MeraHoda (50 mun). IlepemernnBanyu pacTBOp MpH KOMHATHOW TEMIIEPAType B TeUeHHE 2
4acoB B 3am(UTHOH aTtMmocdepe aszora. [locne peaknum (QUIBTPOBAIN, BBICYIIUBAIA HA
HeHTpudyre © TONyYadM HEOYHINeHHOe coeanHeHue (1-aMMHOMHMPPONUANH-3-UIT)-TPET-
OytunkapOamar (4,28 r, Berxon 100%). XKXMC 3P (+) m/z: 202,1 (M+1).

Cranus C:

PactBopsuin coennnenue (1-amMmuHONMPpONIUANH-3-1)-TpeT-OyTrnkapoamar (7,75 r, 22
mmojib) B 100 M wmsompomaHona, a 3ateM noOapisuid  (1-aMUHOTHPPOIHINH-3-UIT)-TPET-
OytunkapOamar (4,28 r, 21,3 mmonb) u N,N-mumsonpormwmtinamud (11 1, 85,3 mmons).
Harpesanu cmech 1o temnepatypel 100°C u nepememuBanu B TedeHue 20 yacos. Ilocne storo
NPONYKT PEaKIMM BBICYIIMBAIA Ha LEHTpU(]yre, OYHMINAIN TOCPEACTBOM KOJOHOYHOH

xpomarorpapun u  momydanu — coeguHeHue  (1-((S-mmurpo-1-m-tomyoncynbdonnin-1-1H-
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nppon| 2,3-bnupuanH-4-na)aMUHO )TUPUINH-3 -1 )-TpeT-Oy ToKCHKmkapooHmiamun (6,6 T

BBIXOX 60%). IKXMC WP (+) m/z: 517,1 (M+1).

2

Cragusa D:

CycnenaupoBann  coenunenune 1-((S-autpo-1-n-ronyoncynsponuni-1-1H-nuppon|2,3-
b mupunuH-4-1n)aMuHO ) IUPUINUH-3 -1 )-TpeT-OyTokcukapOonmnamun (1,5 1, 2,9 mmonb),
noporkoodpasHoe xene3o (977 mr, 17,4 mmons) u xnopug ammonus (311 wmr, 5,8 mmorns) B 12
MJI 3TaHosia U 4 Mi Boxbl. B 3ammurHOM atMocdepe a3ora, HarpeBanu a0 temmneparypsl 75°C u
nepememnBann B TeueHne | waca. Ilocne peakumm ¢(uibTp, BBICYIIMBANIM Ha LEHTpUQyre,
OYHIIAIN TIOCPEICTBOM KOJIOHOYHOM Xpomarorpadhuu u noiydanu coenuHenue 1-((5-amuHo-1-
n-tosyosncyibgonmi-1-1H-muppon|2,3-b | mupuaun-4-mn)aMuHO) MUPUINH-3-1T)-TPEeT-
OytunkapOamar (770 wmr, Berxoa 55%). dKXMC UDP (+) m/z: 487,1.

Cragusa E:

PactBopsiniu ~ coenuHeHUe 1-((5-amuHO- 1-n1-TONy Onncymbponmn-1- 1 H-nuppono[ 2,3 -
b]mupuanH-4-nn)amuHO)IUpUANH-3-ui)-Tper-Oytunkapbamar (770 wmr, 1,58  mmoub),
tpudTIiopropopmuar (1 mi) u mmpumuaragpoxiopun (18 wmr, 0,16 mmone) B 20 M
metundOenson. Harpesanu no temmepatypel 115°C u nepememnBanu B TeueHHE 2 YacOB B
3amuTHON armocdepe aszora. Ilocie 3TOro MpoAyKT peakiMy BHICYIIMBAIM Ha LEHTpHUdyre,
OYMIIATUA TOCPEACTBOM KOJOHOYHOH Xpomartorpadhuu u monydanu coenunenue (1-(6-m-
Tonyoncyisponuanmunazo[4,5-dnuppono|2,3-bnupunun- 1 (6H)-wn)mupunus-3-wmn)-Tper-
Oytunkapbamar (700 mr, Berxox 89%). XKXMC UDP (+) m/z: 497,1.

Cragus F:

PactBopsinu COEIMHEHHE (1-(6-n-ronyoncynsponummumunaso[4,5-d Jmupposno[2,3-
b]mupunun-1(6H)-wn)mupunun-3-mn)-Tper-Oytunkapbamar (700 mr, 1,41 mmons) B 10 mn
OUXJjiopMeTaHa. 3ateM MOOaBsUTH TPUPTOPYKCYCHYIO KUCiIOTy (2 mut) mpu Temnepatype 0°C u
nepeMeIInBaId PU KOMHATHOW TEMIIepaType B TEUEHHE 5 4aCOB B 3aIUTHON aTMocdepe a3oTa.
ITocne 3TOro MPOAYKT peakUUH BHICYIIMBAIM Ha LEHTPpUPYre M MOJyYaJd HEOUUIIEHHOE
COeIMHEeHNe 1-(6-n-Tonyoncynsdponnnumuaaszol4,5-dmuppono[2,3-bnupuann-1(6H)-
W) UPUINH-3-aMuHOTpH(pTOpMeTarCy b oHAT (560 Mr, Beixox 100%). XKXMC UDP (+) m/z:
397,1 (M+1).

Cranus G

PactBopsinu COENIMHEHHUE 1-(6-n-Tonyouncynbhouunumunasol4,5-douppono|2,3-
b]mupunun-1(6H)-wn)mupunns-3-amuaorpudropmerancynbponar (360 mr, 0,91 mmons) B 10
MJI MeTaHOJa. 3areM Ao0aBIsIM BOOHBIA pacTBOp ruapokcuzaa Hatpus (2 N, 3 mi) mpu
temneparype 0°C. IlepememuBanu cmech npu temmneparype 30°C B Tedenue 18 wuacos B

3amuTHOM atMmocdepe azota. [Tocne peakuwu nodaemsum 20 M Boawl, ycraHasimueanu pH Ha
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ypoBHE 8-9, 3KCTparupoBaiu IuXJopMeTaHoM (6x50 wmur), oObenwHsIN opraHuueckue ¢asbl,
BBICYIITMBAJIA HaJl O€3BOIHBIM CYJIb(paTOM HATPHsI, (GUIBTPOBAIIH, BBICYIINBAIN HA LEHTPUDYTE,,
OUUIIAJIN TTOCPEACTBOM KOJIOHOYHOH Xpomarorpaduu U mojiydanu coenquuenue 1-(umumaszo[4,5-
d]muppono[2,3-blnupuann-1(6H)-um)nmupunns-3-amus (140 mr, Beixon 64%). XJKXMC UDP (+)
m/z: 243,1 (M+1).

Cragus H:

PactBopsinu COeZIMHEHNE 1-(mmunazo[4,5-d]muppono[2,3-b]nupunus-1(6H)-
wn)nupuauH-3-amuH (70 mr, 0,29 MMoIb), 2-1IMaHOYKCYCHYIO Kucioty (29 wmr, 0,35 mmonb) u
HATU (165 wr, 0,43 mmonb) B 5 M N,N-numerundpopmamuna. 3arem podasmsuid N,N-
mumzonpornmTuiaaMul (112 mr, 0,87 mmons) npu temmneparype 0°C. IlepememuBanu mnpu
KOMHATHOH TemnepaType B TedeHue 16 yacoB B 3amuTHON atrMmocdepe azora. Ilocne peakuuun
nobaenmsim 20 MJI BOABI M OKCTpardpoBaiu dSTunaneraroM (3x50 wmi), oObequHsm
opraHuueckue (hasbl, BbICYIIMBAIM Haa Oe3BOAHBIM CysibhaTOM HaTpusi, (QUIBTPOBAIH,
BBICYIIMBAJIN Ha LEHTpU(Yre, OYUINAIH TOCPEACTBOM BBICOKOI(P(HEKTHBHOW KUAKOCTHOU
xpomarorpapun  u  monmy4yanu  coenuHeHue 2-nmaHo-N-(1-(umunaso[4,5-d]mupporno[2,3-
bmupunun-1(6H)-un)mupponuaun-3-un)aneramun (30 mr, Beixon 34%). 'H SAMP (400 MTI'w,
DMSO-ds) 6 11,88 (s, 1H),8,76 (d, J = 6,8 'y, 1H), 8,57 (s, 1H), 8,46 (s, 1H), 7,47 (t,J =3,0 I'yy,
1H), 6,75 (dd, J = 3,6, 2,0I'u, 1H), 4,56 - 4,48 (m, 1H), 3,70 (d, J = 1,4 ', 2H), 3,68 - 3,63 (m,
1H), 3,56 - 3,50 (m, 1H), 3,45 - 3,39 (m, 1H), 3,27 - 3,24 (m, 1H), 2,50 - 2,44 (m, 1H), 1,99 -
1,90 (m, 1H). )KXMC U3P (+) m/z: 310,1 (M+1).

IIpumep 34
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Cragus A:

PactBopsinu 1-(mmunaso[4,5-d]muppomno| 2,3-bmupunus- 1(6H)-mn)nmupunus-3-aMuHO
(70 wmr, 0,29 wmmomp) u Opomaneronurpun (42 wr, 0,35 wmmomp) B 5 wmnm N)N-
nuMmermihopMaMua, a 3aTeM no0asisun TpudTWwiamuH (88 mr, 0,87 MMOIb) TIpu TemrmepaType
0°C. IlepememnBanu pacTBOpP MPU KOMHATHOM TeMIEpaType B TeueHHe 16 4acoB B 3aLUTHOMN
armocepe azora. Ilocne peaxiun nodasnsm 20 MJI BOABI, SKCTPArHPOBAIH AUXJIOPMETAHOM
(5%50 M), oObenuHsAIN Opraauyeckue (aspl, BHICYIIMBAIN HaJ O€3BOAHBIM CYIb(aTOM HATpPU,
¢unbTpoBaNy, BBICYLUIMBAIN Ha LEeHTpUPyre, ounmanu nocpencrtsoM BIXX u nomywanu
COeIUHEHHE 2-((1-(umunazo[4,5-dJmuppono[2,3-b Jmupunun-1(6H)-un)nupponuaun-3-
un)amuno)aneronutpun (12 mr, Bexon 15%). 'H SIMP (400 MI'u, CD30D-d4) & 9,03 (s, 1H),
9,85 (s, 1H), 7,66 (d, J = 3,4 ', 1H), 7,20 (d, J = 3,4 ', 1H), 4,09 (s, 2H), 4,07 - 4,00 (m, 1H),
3,89 -3,84 (m, 1H), 3,75 - 3,69 (m, 1H), 3,65 - 3,58 (m, 2H), 2,66 - 2,58 (m, 1H), 2,24 - 2,16 (m,
1H). XXMC HUIP (+) m/z: 282,1 (M+1).

IIpumep 35
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PactBopsuin  coemmHenuwe  >THII-(2S,4R)-N-GeH3uonkcukapOoHmi-2-kapObokcunaT-4-
nupposuanaoa (20,0 T, 71,6 mmons) B 70 Ma N,N-numerundopmamuna. J{obasisiin mMUIa30
(10,7 mmomnb, 158 mmonb) u tper-OyTrn(xiop)audennncunan (TBDPSCI) (23,6 1, 85,9 mmonb)
IIPY KOMHATHOM TeMIlepaType U MepeMellnBaId B TeueHue 16 yacos. BruinBanu peakLiMOHHBIN
pactBop B Bomy (700 wmi), oskcTparupoBanmu HSTwianeratom (3x60 wmut), oOBemHHSIN
opraHuueckue (aspl, IPOMbIBAIN HACBHIIEHHBIM BOAHBIM PacTBOPOM xJjopuaa Hatpus (30 mi),
BBICYIIMBAJIN HaJ O€3BOAHBIM CYyJb()aTOM HATPUsS M IMPOBOIWIA BaKyyMHOE (PHIBTpOBaHHE.
ITocne 3TOro KOHLEHTPUPOBAIN TPHU MOHMKEHHOM HaBieHUH. HakoHer, ocTaTok monsepraiu
KOJIOHOYHOHW XpomaTorpauu ¢ NMPUMEHEHHEM AHOKCHAA KPEMHHUS M TOJIy4ald COCIUHEHNE
stun-(2S,4R)-N-0ensuonkcukapOonmn-2-kapobokcunar-4-O-TBDPS-mupponmunue (34,3 T,
BbIXOA 92%). 'H SIMP (400 MI'u, CDCI3) § 7,65 - 7,56 (m, 4H), 7,46 - 7,30 (m, 11H), 5,23 -
5,04 (m, 2H), 4,60 - 4,47 (m, 1H), 4,41 (m, 1H), 3,70 - 3,47 (s, 3H), 3,65 - 3,49 (m, 2H), 2,29 -
2,21 (m, 1H), 1,93 - 1,83 (m, 1H), 1,03 (s, 9H). XKXMC HU3P (+) m/z: 518,2 (M+1).

Cranus B:

PactBopsinu  coenunenune 3tui-(2S,4R)-N-OensnonkcukapOonun-2-kapookcumnar-4-0O-
TBDPS-nupponuaun (10,0 r, 19,3 mmonas) B 80 M 3TaHONMa B 00beMHOM cooTHomeHuu 10:1.
3atem pnobGasnsm  Terparmapunobopar Harpus (2,19 r, 58,0 MMmonb) mnopumMsMH TIpH
OXJIAXJIEHUM B BaHHE cO JbJOM. HarpeBanu 10 KOMHATHOH TeMIepaTypbl U MEpEeMEIlnBaI B
Teuenne 16 dyacoB. lacunu  peakUUOHHYHD CMeChb OAHOHOPMAJbHBIM  PacTBOPOM
XJIOPUCTOBOAOPOAHON KHUCHOTBI M poBoaunu pH no nHelTpanpHoro yposss. Ilocnme storo
KOHLIGHTPUPOBAIM PEAKLHMOHHBI pPAcCTBOP MPH TMOHMKEHHOM JaBJIEHHH. JKCTParupoBasid
CMELIaHHbIM pactBoputeneM (3x200 mir), comepsKaluM METaHOJ M STUJIALETaT B OOBEMHOM
cootnomwennn 10:1. OObenuustn opraHuueckue (aspl, NpoMbIBaIU, uUCHONb3ys 100 M
HACBIIEHHOTO BOJAHOTO PAaCTBOPA XJIOPUA HATPHS, U BBICYLIMBAIN HaJl O€3BOAHBIM CyJIb(parom
HaTpusl. 3aTeM NMPOBOAMIIN BaKyyMHOE (PUIbTPOBaHHE, KOHLEHTPUPOBAIHU (PHIIBTPAT U MOJTyHaIn
COeIMHEHUE (2S,4R)-N-6en3unonkcukapoonmn-2-rugpokcumerui-4-O-TBDPS-nupponuaux
(8,92 r, BbixOx 94%). 'H SAMP (400 MI'u, CDCls) § 7,67 - 7,56 (m, 4H), 7,46 - 7,29 (m, 11H),
5,21 -5,09 (m, 2H), 4,38 - 4,25 (m, 2H), 3,74 - 3,50 (m, 3H), 3,31 - 3,20 (m, 1H), 2,08 - 1,97 (m,
1H), 1,56 - 1,45 (m, 1H), 1,03 (s, 9H).

Cranus C:

Pacteopsiiu  coenunerne  (2S,4R)-N-OeH3nonkcnkapOOHUI-2-ruApOoKCUMeTHI-4-O-
TBDPS-nupponuaus (23,0 r, 4,96 mmone) B 700 mn auxmnopmerana. JloOaBnsiim nmepuoarHAH
Hecca-Maptuna (29,9 1, 70,5 MMonb) mpu KOMHAaTHOH Temmepatype. IlepememmBanu mnpu
KOMHATHOU TemriepaType B TedeHHe | daca. QUIbTpOBAIM 4epe3 AMATOMUT U TPOMBIBAIIH,

ucrionb3yst S0 mn puxnopmeraHa. Ilocne storo B QuubTpaT n00aBNSAIM  HACHIEHHBINR
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Ouxapbonar Hatpus (200 mi), a 3atrem nepememnBanu B TeueHue 30 muHyT. Ilocie storo
NPOBOAMIIM BaKyyMHOE (DHIBTpOBaHME, OTAENSIM OpraHudeckue (asbl U SKCTParupoBasu
BOnHYIO (asy auxyopmeranoM (2x100 mur). OObenuusiim opranudeckue (pasbl, MPOMBIBAIIH,
ucronb3yst 30 MJI HACBIIEHHOTO BOJAHOTO PAaCTBOpPA XJIOPHAA HATPHUS, M BBICYLIMBAIN HaJ
0e3BomHBIM cynbhaToM HaTpus. Ilocne ykazaHHBIX Omepanuid OCYIIECTBIISUIM HCTAPEHHE NPU
NOHW)KEHHOM JIaBJICHUU Ui YAaJeHHus pacTBoputens. HakoHel, OCYLIECTBISUIM KOJIOHOYHYIO
xpomarorpadguoo ¢ NpUMEHEHHEeM AMOKCHAA KpeMHHs W mony4danu coeauHeHue (2S,4R)-N-
6enszuonkcukapbonu-2-kapbanbaerun-4-O-TBDPS-nupponmuaun (14,0 1, BeXOn 61%). 'H
SAMP (400 MI'y, CDCI3) & 9,45 (dd, J = 57,2, 2,9 ', 1H), 7,68 - 7,55 (m, 4H), 7,49 - 7,29 (m,
11H), 5,25 - 5,09 (m, 2H), 4,57 - 4,34 (m, 2H), 3,74 - 3,34 (m, 2H), 2,10 (t, J = 10,3 I'u, 1H),
1,88 - 1,77 (m, 1H), 1,05 (s, 9H). )KXMC HU3P (+) m/z: 488,2 (M+1).

Cragua D:

Jobasnsamu  Tper-Oyrokcun kamust (6,44 1, 57,4 Mmonb) B pacTtBOop Opomuaa
metunrpudpenundocponus (20,5 r, 57,4 wmmonb) B Terparuapodypane (150 wmi) npum
OXJIUKIACHUH B BaHHE CO JIIOM B 3alIUTHOH aTMmocepe a3ora. Harpesamu no Temmneparypsl
30°C u nepemeruBany B TedeHre 30 MmuHyT. Oxnaxnanu peakoHHbIH pactBop a0 0°C. 3aTtem
B KameJbHOM pexkume  noOammsin  coenuHeHune  (2S,4R)-N-GeH3uonakcukapOOHMII-2-
kapOanbaerua-4-O-TBDPS-nuppomunun (14,0 r, 28,7 mmonb) B TerparuapodypaHoBOM
pacteope (30 mu). IlogmepkuBanu TemmepaTtypy M MepeMelMBaId B TedeHwe | waca.
Hobasnsim Boay (150 mu) u stunanerar (EA) (150 mum) B peakiuoHHbId pactBop. OTaessuiu
opraHudeckue ¢asbl U HKCTPArHPOBATIM BOAHYIO a3y sSTwiaueratroM (2x150 mi). 3arem
oObenuHsM  opraHuueckue (aspl, mpombiBamu Bopod (100 Mi1) W HACHILEHHBIM BOIHBIM
pactBopoM xjiopuna Hatpus (50 M), BbICymIMBaiud Haa O€3BOAHBIM CyJIb(haTOM HaTpUs,
NPOBOIMIIN BakyyMHOe (uibTpoBanue. [locie yka3aHHBIX ONepanuid HCTapsiIii pacTBOPUTEID
NpU TIOHI)KEHHOM JaBjieHHMH. HakoHen, mOoCpencTBOM KOJIOHOYHOH xpomarorpadguu ¢
NPUMEHEHHEM THUOKCHIA KpeMHHs monydanu coenuHeHue (2S,4R)-N-OeH3nonkcukapOoHmI-2-
BuHuI-4-O-TBDPS-nupponuaun (13,0 1, Buixon 93%). 'H SIMP (400 MI'u, CDCl3) § 7,73 -
7,57 (m, 4H), 7,49 - 7,27 (m, 11H), 5,77 - 5,58 (m, 1H), 5,22 - 4,90 (m, 4H), 4,61 - 4,42 (m, 1H),
4.39-431 (m, 1H), 3,64 - 3,45 (m, 1H), 3,46 - 3,28 (m, 1H), 2,18 - 2,05 (m, 1H), 1,78 - 1,62 (m,
1H), 1,04 (s, 9H). XKXMC UDP (+) m/z: 487,2 (M+1).

Cranus E:

B kanenbHOM pexume no0aBisui  HeouwmimneHHoe — coenuHeHue  (2S,4R)-N-
6ensnonkcukapboHun-2-suHMI-4-O-TBDPS-upponuann (20 mut), KoTopelii ObUT MOJyYeH B
NpeAIecTBYIOIen peakiyn, B pactsop 1,0 M tpuruapara gropuna n-Oytunammonus (53,5 mu,

53,5 MmMonb)B TeTparuapodypane U nepeMeInBaIi NP KOMHATHON TeMIiepaType B TeueHue 16
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9acoB. 3aTeM KOHLEHTPUPOBAJIM pPacTBOp TMpPH TMOHIKEHHOM JasileHud. Hakoser,
OCYILIECTBIISUTH KOJIOHOYHYIO XPOMATOrpaduio ¢ MpUMEHEHHEM JTUOKCHIA KPEMHHMSI U MTOJTyHalln
coequHenue (2S,4R)-N-OeH3nonkcukapOoHmI-2-BUHI-4-TUppOoIuanHOI (6,15 1, BexOn 93%).
'H AAMP (400 MTI'u, CDCls) § 7,42 - 7,27 (m, SH), 5,86 - 5,67 (m, 1H), 5,25 - 5,00 (m, 4H), 4,57
- 4,40 (m, 2H), 3,70 - 3,47 (m, 2H), 2,21 - 2,06 (m, 1H), 1,97 - 1,86 (m, 1H). )KXXMC UDP (+)
m/z: 248,1 (M+1).

Cranusa F:

PactBopsin  coenmunenne (2S,4R)-N-OeH3n0IKCHKapOOHMII-2-BUHII-4-TUPPOTUITHOIN
(2,00 1, 8,09 mMmonp) B 50 My OguXJjiOpMeTaHa, a 3aTeM B KaleJbHOM pPeXuMe TO0OaBIISIIH
TpudTHNIAMuH (2,25 ™, 16,2 Mmonb) u Merwicyiabponunxiopun (1,39 r,12,1 mmonb) B
3alUTHON aTMocdepe a3oTa MpH OXJAXIEHHH B BaHHE co JbaoMm. [lepememmBanu mnpu
OXJIUKIACHUH B BaHHE CO JIBAOM B TeueHHe 3 4YacoB. 3areMm polammsiin Boay (50 mi) u
nepemernBanu B TedeHue 15 munyt. Jlobasnsum stunanerat (150 mi), oTaensiu opraHuvecKue
a3, mpombiBaIu BOIoH (2%30 MII) M HACBIIEHHBIM BOAHBIM PAacTBOPOM XJyiopuaa Hatpus (30
MJT), BBICYLLIMBAJIA HaJl O€3BOAHBIM CYJIb(ATOM HATPUS M MPOBOAMIHM BAKYyMHOE (DUIBTPOBAHUE.
B pesynbraTe yka3aHHBIX OmNepalyil TMOJydaan HeouuileHHOe coeanHeHue (2S,4R)-N-
OeH3MONKCUKAPOOHUN-2-BUHII-4-MeTaHCy b oHaTIpponuauH (2,63 T, Beixon 100%). 'H AMP
(400 MI'u, CDCl3) 6 7,45 - 7,28 (m, SH), 5,88 - 5,66 (m, 1H), 5,28 - 5,04 (m, 5H), 4,60 - 4,46
(m, 1H), 4,06 - 3,84 (m, 1H), 3,74 - 3,61 (m, 1H), 3,00 (s, 3H), 2,57 - 2,41 (m, 1H), 2,13 - 2,01
(m, 1H).

Cranus G:

PactBopsinu COeTMHEHHNE (2S,4R)-N-6eH3uonKkcruKapOOHII-2-BUHUI-4-

MetaHcyabpoHaTnupponuane (2,63 1, 8,08 wmmomp) B 50 wmn  OesBogHOro N,N-

mumetwiopmamuna (50 mut), a 3arem pobaensuin pactBop numanuma Hatpus (1,19 r, 243
MMOJTb) B aTMocdepe a3ora. [lepememuBanu npu temneparype 80°C B TeueHue 7 4acoB U 1ociie
storo nepememuBanu npu temrneparype 100°C B teueHue 2 yacoB. BeumuBamu peakimOHHBINA
pactBop 300 My BOAbI, 3aTeM JKcTparupoBanu sTwiameratoM (3x50 M) u oOBeIUHSIU
opranmueckue ¢aspl. [locne storo mpombiBaiu Bomod (50 MiI) U HACHIIIEHHBIM BOJIHBIM
pactBopoM xjopuna Hatpus (50 M), BBICYIIWBAJIM Haa O€3BOAHBIM CyiIb(paTOM HATPUS U
NPOBOAMIIN (PUIBTPOBAHUE NPU MOHWKEHHOM JaBleHHH. HakoHel, mocpencTBOM KOJIOHOYHOH
xpomarorpadguu ¢ NMPUMEHEHHEM Telisl TUOKCHIA KpeMHUs mosydanu coeauneHue (2S,4S)-N-
OeH3HONKCUKapOOHII-2-BUHII-4-ranonupponuaus (1,17 1, Bexon 56%). 'H SAMP (400 MI,
CDCI5) 6 7,43 - 7,29 (m, 6H), 5,95 - 5,81 (m, 1H), 5,34 - 5,06 (m, 4H), 4,50 - 4,39 (m, 1H), 4,08
- 3,89 (m, 1H), 3,71 - 3,62 (m, 1H), 3,14 - 3,03 (m, 1H), 2,58 - 2,47 (m, 1H), 2,17 - 2,03 (m,
1H). XXMC UIP (+) m/z: 257,1 (M+1).
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Cragus H:

PactBopsinu COEIMHEHUE (285,4S)-N-6en3nonkcukapOOHUI-2-BUHIIT-4-
uanonuppomaud (1,17 r, 4,56 mmons) B 30 Mt MetaHouna, a 3ateM godasisum 10% nasiaguii
Ha yruepoae (234 wmr) B 3amuTHOH arMocdepe azoTa. A30T BBITECHSUIM BOIOPOIOM.
IlepemermnBany npyu KOMHATHOH Temreparype B TeueHue 16 gacos. I[IpoBonunm GpunbTpoBaHue
IPU TIOHM)KEHHOM IABJIEHUH U MPOMBIBAIA MeTaHOJNOM (2%10 mir). 3aTeM KOHLIEHTPUPOBAIU
¢GunbTpaT NpU MOHMKEHHOM JaBJIEHUH U monydanu coeauneHue (3S,5R)-S-stun-nuppoimuans-
3-merunmanua (567 mr, Beixon 100%). XKXMC 3P (+) m/z: 125,1 (M+1).

Cragus [

PactBopsiniu  coenunenue (3S,5R)-S-atun-nupponuaun-3-merunuuanun (456 wr, 4,57
MMOJIb) B 25 MJI IUXJIOPMETaHa M TOCJIEAO0BATENbHO N00aBisaan HUTpUT Hatpus (347 wmr, 5,03
MMOJIb) ¥ MOHOTHIPAT I-TOJyOJICYIb(POHOBOM KuCIOTHI (847 wmr, 5,03 MMOJIB) MPU KOMHATHOM
temreparype. IlepememmBamun B TedyeHMe 3  4acoB, (PUIBTPOBAIM, IMPOMBIBAIH
OT(UIBTPOBAHHBIA OCAOK, UCHOIB3Ys 20 MJI TUXJIOPMETaHa, KOHIIEHTPUPOBAIH (PUIBTPAT MPH
NOHIJKEHHOM  JIaBJIEHHM, HAKOHEI, OCYILIECTBJISUIM  KOJOHOYHYIO  Xpomarorpaduio ¢
NPUMEHEHUEM JAHMOKCHUAAa KpeMHuss U nojydanu coeauHeHue (3S,5R)-1-Hurposo-5-aTui-
MUpponuaAnH-3-Metiuanuy (210 mr, Bbixon 24%). 'H SIMP (400 MI'u, CDCl3) & 4,52 - 4,40
(m, 1H), 4,31 - 4,19 (m, 1H), 3,74 - 3,65 (m, 1H), 3,20 - 3,09 (m, 1H), 2,75 - 2,63 (m, 1H), 2,40
- 2,28 (m, 1H), 2,26 - 2,12 (m, 1H), 2,01 - 1,90 (m, 1H), 1,09 (t, J = 7,4 T'u, 3H). )XXMC N3P
(+) m/z: 128,1 (M+1).

Cragus J:

PactBopsuiu coenmnaenue (3S,5R)-1-HuTpo30-S-3Trn-nupponuans-3-metuianuanua (210
mr, 1,37 MMosb) B 6 MJT MeTaHOJIa M 1OOABJISUIN MOPOIIKOOOpa3Hblid LUHK (896 mr, 13,7 MMoub)
NpU KOMHATHOW Temreparype. 3aTteM N0OaBsUTM YKCYCHYIO KHCIOTY (2 MIJI) B KameabHOM
pexxume. [lepememusanu npu temneparype 30°C B Teuenue 2 gacos. [locne sToro nposoaunu
BaKyyMHO€ (pUIIBTPOBAHUE PEAKIIMOHHOTO PAcTBOpA. 3aTeM MPOMBIBAIN PACTBOP, UCIIONIB3YS 5
MJI METaHOJla, M KOHHIEHTpupoBanu ¢uubTpar. llocie 3TOro 3SKCTparupoBaid OCTATOK,
uCrosib3yst 15 M IUXJIOpMETaHa, a 3aTeéM OCYLIECTBISUIM BaKyyMHOE (UIBTPOBaHHE U
KOHIeHTpupoBanu punsrpar. Hakonen, nony4anu B Buae macna coenunerue (3S,5R)-1-amuHo-
5-3TUN-IUPPOTUANH-3-METUIILIMAHN], KOTOPOE HEMOCPEACTBEHHO HCIIONB30BaNM B CleNyIOLIe
peakuuu. XKXMC UDP (+) m/z: 140,1 (M+1).

Cragus K:

HeounmenHnoe coenunenue (3S,5R)-1-aMHHO-5-3THI-MUPPOTUANH-3-METUIHAHHAT] OT
NPEAIIECTBYIOIIEH CTaaN PACTBOPSUIM B 12 MJI M30MPONAHOIA, MMOCIENOBATENbHO 100aBISITN

N,N-guuzonpormmmstunamud (1,86 r, 14,4 wmmonb) u coexpmHeHHe 4-xj0p-S-HUTpO-1-1I-



94
tonyoscynbhonni- 1 H-nuppono[2,3-b]mupuana (758 wmr, 2,16 MMonb) W HarpeBajiu [0
temmeparypbl 85°C B 3ammTHON atMocdepe a3ora. llepeMermmBaiy u MPOBOAMIIA PEAKIHIO B
TeueHue 16 yacos. Ilocne 3TOro KOHLEHTPUPOBAIM PEAKLMOHHBIA PaCTBOP, OCYILUECTBIISLIN
KOJIOHOYHYIO XpoMarorpaguio ¢ NpUMEHEHHEM TUOKCHIAA KPEMHHUS U IOJy4ald COCOUHEHUE
(35S, 5R)-5-3tun-1-((5-autpo-1-n-ronyoncynsdponnin- 1 H-nupporno[2,3-b|mupuann-4-
WJ1)aMMHO ) TUPPONMANH-3-MeTunuianun (282 mr, Bbixon 43%). 'H AMP (400 MI'u, CDCl3) &
9,17 (s, 1H), 8,08 (d, J = 8,4 I';, 2H), 7,60 (d, ) =4,0 'y, 1H), 7,47 (d,J=4,0I'w, 1H), 7,31 (d, J
=8,1 I'y, 2H), 3,61 (d, J =9,6 I'y, 1H), 3,21 - 3,13 (m, 1H), 2,98 - 2,90 (m, 1H), 2,80 - 2,73 (m,
1H), 2,62 - 2,53 (m, 1H), 2,40 (s, 3H), 1,52 - 1,43 (m, 1H), 1,31 - 1,22 (m, 2H), 0,87 (t,J = 7,5
I', 3H). )KXMC UDP (+) m/z: 455,1 (M+1).

Cragusa L:

Hobasnsnu COEIMHEHNE (3S,5R)-5-atun-1-((5-aurpo-1-n-ronyoncynsponnn-1H-
npposio| 2,3-b JnupuanH-4-ui)aMuHO ) UppouauH-3-MeTrnuanus (250 mr, 0,55 mmosb) B 12
MJI 3TaHOJIA, a 3aTeM MOCJEA0BATEeIbHO A00ABISIN MOpOLIKooOpasHoe xkene30 (922 wmr, 16,5
MMOJIb) M HACBILIEHHBI PacTBOP Xjopuaa aMMOHMs (2 MJI) MpH KOMHATHOH TeMIepartype.
IlepememuBanu npu Temmneparype 80°C u mnpoBomunum peakuuro B TedeHue 0,5 waca.
DunbTpoBaIN B rOpsiYeM COCTOSIHUM Yepe3 AMATOMUT, IPOMbIBANIHU, UCTonb3yst 10 Mi1 MeTaHona,
U KOHLIEHTPHPOBaIU (PuibTpaT. 3aTeM OCTaTOK pasfessuid Ha (asbl, nodasnsast 6 M Boasl U 20
w1 stuanerata. Otaensan opranundeckue (asbl M SKCTPArMPOBAJIHM BOAHYIO (a3y 3THUIaLeTaTOM
(2x20 mu). OObenuHsIM OopraHudeckue (asbl, MPOMBIBAIH, UCMONB3Yst 10 M HACHIEHHOTO
BOJHOI'O pPAacTBOpa XJIOPUAA HATPHs, W BBICYIIMBAIM Hal O€3BOAHBIM CYJb(pATOM HATPHUSL.
HakoHeu, KOHLEHTpUPOBAJIM TPU TOHMKEHHOM JaBJIEHHH W TOJyYaJd HEOYUIIEHHOE
coenunenue  (3S,5R)-5-atun-1((5-amuno-1-n-ronyoncynasdonni- 1 H-nmuppomno[2,3-b Jnupunmn-
4-WMT)aMHUHO )TUPPONTUANH-3-METWILIHAHU, U €ro HEMOCPEACTBEHHO HCIOJb30BAIU IS
cnenyromedi cranuu. JKXMC UDP (+) m/z: 425,1 (M+1).

Cragus M:

Hobasnsim HEOYHIIIEHHOE COeIMHEHHE (3S,5R)-5-3trn-1-((5-amuno0-1-11-
tonyoscybponni- 1 H-muppono[2,3-b|mupuann-4-min)aMuHO )T PPOTUANH-3-METHIILHAHH],
TpuyTHIIOpTOdopMuar (122 wmr, 0,82 mmons) u nupuauarHApoxgopua (6 mr, 0,05 mmons) B 15
w1 MeTuioensona. Harpesanu no temnepatypol 115°C B atMocdepe a3ota u nepeMernBaii B
TedyeHue 2 yacos. Mcnapsuin peakMOHHBIA pacTBOP MPHU MOHMKEHHOM JIABJICHUU JUTS YAAJICHUS
pactBoputens. HakoHen, OCTAaTOK MOABEPTaH KOJIOHOYHOH Xpomarorpaduul ¢ MpUMEHEHHEM
OUOKCHAA KpEMHHUs U HOJTyyaiu COoeIuHEHNE (3S,5R)-5-atun-1-(6-n-
TONTyOJICY b oHIIIMMUAA30[4,5-d|mupposno[2,3-b]mupunus- 1 (6H)-wn)mupponuaus-3-
metuamannz (82 mr, Beixof 34%). 'H SIMP (400 MI'y, CDCIs) & 8,90 (s, 1H), 8,23 - 8,08 (m,
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3H), 7,81 (s, 1H), 7,29 (d, J = 8,0 I'y, 2H), 7,00 (s, 1H), 3,86 - 3,72 (m, 1H), 3,60 - 3,27 (m, 3H),
2,74 - 2,63 (m, 1H), 2,36 (s, 3H), 2,19 - 2,09 (m, 1H), 1,52 — 1,40 (m, 2H), 0,80 (t, J = 7,5 I'Ly,
3H). XKXMC UDBP (+) m/z: 4351 (M+1).

Cragus N:

PactBopsinu COEIMHEHHE (3S,5R)-5-3Tun-1-(6-n-ronyoncynshoHmmmuaazol4,5-
d]muppono[2,3-blnupuann-1(6H)-um)nuppon-3-merwnuuanny (79 mr, 0,18 mmonp) B 6 M
MeTaHoJa U NOOABISIIN OJHOHOPMAJIBbHBIA pacTBOp ruapokcuna Hatpus (2,0 mur, 2,0 MMOJIB).
ITepememmusanu npu temnepatype 30°C B TeueHue 7 yacos. Paz0aBsnm peakOHHBIN pacTBOp,
ucronb3yst 10 mMi Bozabl. 3aTeM HCHApsIM PacTBOP IPU TOHM)KEHHOM JAaBJIGHUU U yIAJUIN
METaHOJI. JKCTPArnpoBajd OCTATOK STujareratoM (4x10 mut). OOBENUHSIN OpraHUYecKHe
¢a3pl, mpombIBaNN, UCHONB3ys 10 M HACBIIIEHHOTO BOAHOTO PacTBOpa XJOpPHAA HATpPUS,
BBICYLIMBAJIN HaJ O€3BOAHBIM CYyJb(paTOM HATpUs M IMPOBOAWIM BaKyyMHOE (PHIBTpOBaHHE.
Hcnapsinu 1npu TNOHWKEHHOM JaBJIEHUM i ynaneHus pacrteopurens. Ilocme srtoro
oOpabarbiBanu ocratok mocpeactsoM BOXX u monyuanu coenuuenue (3S,5R)-5-3Tumn-1-
(umunazol[4,5-d]muppono[2,3-bnupuaun-1(6H)-um)nupponuaun-3-merunautpun - (20 wr,
BbIxon 40%). 'H SIMP (400 MI't, DMSO-ds) & 11,85 (s, 1H), 9,10 - 8,01 (m, 2H), 7,46 (s, 1H),
6,76 (s, 1H), 3,92 - 3,52 (m, 4H), 2,67 (s, 1H), 1,98 - 1,87 (m, 1H), 1,40 - 1,26 (m, 2H), 0,72 (t,J
=7,4Tu, 3H). XXMC UDP (+) m/z: 281,2 (M+1).

IIpumep 36
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Cragus A:
Pactopsinu COEIMHEHNE (2S,4R)-N-6en3nonkcukapOOHMII-2-BUHIII-4-

ruapokcunupponuaus (3,50 r, 14,2 mmone) B 200 ma metanona u nodasisuin 10% nannanuii Ha
yriepoze (700 Mr) B 3amuTHOM aTMocdepe a3ota. A30T BBITECHSIH BopoponoMm. [lepemernBanu
Ipy KOMHATHOI Temmieparype B TedeHue 16 uacos. IIpoBoxuim BakyyMHOE (HUIBTPOBAHHE U
IPOMBIBAIM MeTaHoJoM (2x20 mut). HakoHer, KOHIEHTpUPOBaIH (pUIBTPAT MPU MOHMKEHHOM
naByneHnn W nonydanu coeauHeHue (2S,4R)-2-3tun-4-rupapokcunupponuaus (1,63 r, BbIXOX
100%). 1H AMP (400 MI'u, CDCl3) 6 4,42 (t, J = 5,0 ', 1H), 3,37 - 3,27 (m, 1H), 3,19 (dd, J =
11,9,4,7Ty, 1H), 2,92 (d, J = 11,9 'y, 1H), 1,95 (dd, J = 13,5, 6,4 'y, 1H), 1,62 - 1,37 (m, 3H),
0,95 (t,J =7,4 'y, 3H). XXMC UDP (+) m/z: 116,1 (M+1).

Cranus B:

Pactopsinu coenunenue (2S,4R)-2-3Tun-4-ruppoxkcunupponuaut (1,63 r, 14,2 Mmmorb) B
70 M UXJIOpMETaHa, a 3aTeM n00aBsTi HUTPUT Hatpus (1,46 r, 21,2 MMOJIb) 1 MOHOTHUAPAT TI-
TONYOJICYJIb(OHOBOM KHCIOTBI (4,04 1, 21,2 MMONb) NP KOMHATHOW TeMIEpaType.
IlepemermnBanu cMeCh B TEUEHHE 3 YaCOB M MPOMBIBAIH OT(MIBTPOBAHHBIN OCAIOK, UCTIOIB3YS
20 MJ AMXJIOpMEeTaHa. 3aTeM KOHLEHTPHPOBAIU (UIBTPAT MPH TNMOHWKEHHOM [aBJICHUU U
noiydann coenuHeHue (2S,4R)-1-aHuTpo30-2-3THin-4-runpokcunupponnaud (1,78 1, BbIXOn
87%) MOCPeACTBOM KOJNOHOYHON XpoMaTorpaduu ¢ MPUMEHEHHEM refisl AMOKcHaa KpeMHus. 'H
SAMP (400 MI'u, CDCls) & 4,63 - 4,52 (m, 2H), 3,86 (d, J = 15,8 I'y, 1H), 3,61 (ddd, J = 15,5,
4,8, 1,7 'y, 1H), 2,37 - 2,26 (m, 2H), 1,96 - 1,74 (m, 3H), 1,04 (t, J = 7,5 'y, 3H). 2KXMC HUIP
(+) m/z: 145,1 (M+1).

Craaus C:

PactBopsuin coenmnenue (2S,4R)-1-aHuTpo30-2-3THn-4-runpokcunuppomuaud (950 wr,

6,59 MMoIb) B 45 MJI METaHOJA U MOCIIENOBATENBHO OOABISIN MOPOIIKOOOpa3HbIi UHK (8,62
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r, 132 MMOJIB) U YKCYCHYIO KHCIIOTY (9 MIT) B KaNIEIbHOM PEXXUMe ITPU KOMHATHOM TeMIIeparype.
IlepememnBanu cmech npu Temnepatype 30°C B Teuenue 20 munHyT. IIpoBoaunu BakyymMHOE
(bunbTpOBaHNE PEAKIMOHHOTO pPACcTBOpA, MPOMBIBAIH, HCIONB3Ysl S5 MIJI METaHOJa, u
KOHIEHTPUpPOBaIN (HUIBTPAT. 3aTeM MOJIy4Yaid B BHIIE Macia CoennHeHue BemecTBo (25,4R)-1-
aMHUHO-2-3TUN-4-TUAPOKCUIIUPPOJIUANH,  KOTOpPOE€  HEMOCPEACTBEHHO  MCMOJb30BaIM B
cnenyromeii peakun. JKXMC UOP (+) m/z: 131,1 (M+1).

Cragua D:

PactBOpsiniu moJyd4eHHOE HAa MpPEALIECTBYIOLEH CTaJuM HEOYMILEHHOE COEIUHEHUE
(25,4R)-1-aMuHO-2-3THN-4-TUAPOKCUIHPPONUANH B 50 MJI  H30NPONMUIIOBOTO CHHpPTA U
nocienoBatenbHo  aobassuin - N,N-muusonpormwntwiamud (4,70 min, 26,3 MMoib) o
coenuHeHue 4-xyop-5-HuTpo-1-n-roayoncynbdonmn-1H-nmuppono[2,3-blmupunun (3,01 1, 8,56
mmoJib). Harpesanu no temnepatypsl 85°C B 3amuTHON atMmocdepe a3ora. IlepemermmBanu u
MPOBOAUJIN PEAKIHIO B TedueHue 16 yacoB. 3aTeM KOHIEHTPUPOBAIH PEAKLIMOHHBIA PacTBOp,
OCYIIECTBJISUIM KOJOHOYHYIO XpOMaTOrpadpuo ¢ MpUMEHEHHEM JTUOKCUIAa KPEMHUS U MOJyYajn
coenuHenue (3R,5R)-5-atun-1-((5-autpo-1-n-ronyoncynsdponmn-1H-nuppono[2,3-b]nupunun-
4-um)aMuHO )upponuauH-3-metummanu (1,61 r, Beixon 55%). 'H AMP (400 MI'u, CDCls) §
9,46 (s, 1H), 9,07 (s, 1H), 8,07 (d, J = 8,4 I'u, 2H), 7,51 (t, ] = 4,9 'y, 1H), 7,35 - 7,28 (m, 3H),
4,53 (d,J =5,5Tu, 1H), 3,67 (dd, J = 11,0, 5,5 'y, 1H), 3,19 - 3,09 (m, 1H), 2,76 (dd, J = 11,1,
3,4 T'u, 1H), 2,40 (s, 3H), 2,13 - 2,05 (m, 1H), 1,84 - 1,74 (m, 1H), 1,68 - 1,62 (m, 2H), 1,40 -
1,27 (m, 1H), 0,84 (t, ] = 7,5 T'u, 3H). XKXMC U3P (+) m/z: 446,1 (M+1).

Cragus E:

HobGasnsimn ~ coenunenne  (3R,5R)-5-stun-1-((S-autpo-1-n-toayoncynbdonumn-1H-
npposo| 2,3-b Jnupunns-4-un)amMuHo ) nuppoauaus-3-metmnnuaaun (1,61 r, 3,61 mmons) B 80
MJI 3TaHOJA, a 3aTeM MOCIEeNOBATENbHO NO0ABIISLIN MopoukoodpasHoe skene3o (6,05 r, 108
MMOJIb) U HACBIIEHHBbIA PacTBOp Xyopuaa aMMoHHs (20 MJI) MpW KOMHATHOH TemIepartype.
ITepememnBanu npu Ttemnepatrype 80°C B TeueHne 20 muHyT. PuibTpoBagu B ropsueM
COCTOSTHUM 4Yepe3 AMAaTOMHT, MPOMbIBAIH, UCHoNb3yss 10 mMi MeTaHoNa, U KOHLEHTPHUPOBAJIU
¢unbTpar. 3arem octaTok paszmersuid Ha (asel, nodaensas SO mu Bomsl U S0 MU 3THIALIETATA.
Otpensnu opraHndeckyro (asy u 3KCTparupoBajm BOAHYHIO a3y stmianeratoM (2x50 mu).
OOvenuusinmu opranuyeckre (aspl, MPOMBIBAIN, HCTONB3YS 10 MJI HACBHILEHHBI BOIHBIN
PacTBOp XJIOPHIA HATPHSL, M BHICYIIUBAJIH HAJ OE3BOIHBIM CYJIb()aToOM HATPHSL.

Cragus F:

PacrBopsiin  coenmuenue (3R, SR-5-stun-1-(S5-ammuo-1-n-tonyon  cynbgomn-1H-
nppoo|2,3-b jnupuans-4-un)amMuHO ) muppoauauH-3-Metinnuanuy (75 mr, 0,18 Mmons) B 1 M

YKCYCHOW KHCJIOTBI U nobaBisu tpusTHiiopropopmuar (40 mr, 0,27 mmonb) B atMmocdepe
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azora. IlepememuBanu 100°C B TeueHue S MuHYT B atMocepe azora. Mcnapsiiam peakmOHHbINR
pacTBOp MpH TOHWKEHHOM JABIEHWHM Uil yHIaJeHus pactBoputens. HakoHenm, ocCTaTok
NOABEPraji KOJOHOYHOH Xpomarorpaduu ¢ NMpUMEHEHHEM IHOKCHIA KPEMHHSI U YHUCTOTrO
sTunanerata U nojydanu coexuHeHue (3R,5R)-5-stun-1-(6-n-ronyoncynshonnnnmunasol4,S-
d]muppono[2,3-blnupuann-1(6H)-um)nupponunus-3-om1 (55 mr, Beixon 72%). dKXMC UDP (+)
m/z: 426,1 (M+1).

Cranusa G:

PactBopsinu COeIMHEHNE (3R,5R)-5-3tun-1-(6-n-ronyoncynshormnumunazol4,5-
d]muppono[2,3-blnupuann-1(6H)-umnupponunun-3-on (55 wmr, 0,13 mmoms) B 10 M
auxjopMeraHa u pobaemsuin nepuopuHaH Jlecca-Maptuna (112 wmr, 0,26 Mmonb) npu
KOMHATHOM TeMmmepatype. llepememmBanu npu kOMHaTHOM Temneparype. IIposogunmn
BaKyyMHOe (pUJIBTPOBaHME Yepe3 IUATOMHUT U IMPOMBIBAJIN, UCIONB3yst 10 mMi auxyiopMeTaHa.
JloOaBsinm HachIEHHBIH pacTBOp OnkapOoHata HaTpus (10 M) B QuiIbTpaT U nepeMeriBaiy B
TeueHne 30 MUHYT. 3aTeM MPOBOAWIM BaKyyMHOe (DUIBTPOBaHME, OTAEISUIM OPraHMYECKYIO
a3y u sSKcTparupoBaid BOAHYH (asy auxjopmeranoMm (2x10 mu). 3arem oOBEOUHSITH
opranndeckue (Gasbl U MPOMBIBAJIH, HCIIONB3YS 5 MIJI PacTBOpa XJOpHAA HATpus. BricymmBamu
Hax 0e3BOAHBIM Cynb(aTOM HATPHUS U YHAJISUIM PACTBOPUTENH IOCPEICTBOM HCIAPEHHS IPH
NOHIDKEHHOM  AaBiieHnu. Ilocie 3TOro OCyINeCTBISUIM KOJOHOYHYIO Xpomarorpaduro ¢
NpUMEHEHUEM JHMOKCHIa KpemHus u nonydanu coeguHenue (3R,SR)-5-stun-1-(6-m-
TonyoncyibponuanMmunazof4,5-dnuppoino| 2,3-bnupunaun- 1 (6H)-un)mupponuaun-3-ox (25 wmr,
BbIx0H 45%). XKXMC UDP (+) m/z: 424,1 (M+1).

Cranus H:

Pacteopsuin  mustmn(umanomerun)pocponar (67 wmr, 0,38 wmmomp) B 8 M
teTparuapodypana u godasnsm 60% runpun Hatpus (15 mr, 0,38 Mmonbp) B atMochepe azoTa
NPU OXJIAXKIEHUH B BaHHE CO JIbJIOM. llepemermnBanyu nmpu KOMHATHOW TeMIIEpaType B TEUCHHE
0,5 4daca. Ilpu oxyakmeHWM B BaHHE CO JIBIOM B 3alIUTHON aTMmocepe a3ora moOaBIsIH
coenuHeHue B pactBope Terparuapodypana (1 wmu) coemmnenue (3R,5R)-5-atun-1 -(6-m-
TonyoscyibhonnanMunaszof4,5-dmupposno| 2,3-b|nupunus- 1 (6H)-um)mupponuann-3-ox (80 wmr,
0,19 mmonb). IlepememmBanu B TeueHHEe 2 YacOB NPU OXJIAKIEHHH B BaHHE CO JIBJOM.
JobaBnsiin S MJT HACBIEHHOTO PACcTBOpAa XJIOPHAA aMMOHWUS, TMOBBIIAJIH TEMIEPATypy A0
KOMHATHOH TEMIIepaTypbl M MEPEeMEIIMBAIM B TEYCHHE 5 MHUHYT. 3aTe€M 3SKCTParupoBad
sTunaneratoM(3x5 mi), oOBeAMHSIM OpraHuyYeckhe (a3bl, MPOMBIBAIH, HCIONB3YS 3 M
HACBIIEHHOTO PacTBOpa XJOPHIA HATPHs, BBICYIIHMBAJIN HaJa O€3BOIHBIM CYJIb()ATOM HATPHUSL.
Ilocne 3TOro KOHLEHTPUPOBAIH TPU MOHIKEHHOM JABICHHM M TOJNYYaJH HEOUHIIEHHOE

coequneHue  (R)-2-(5-s3tun-1-(6-n-ronyoncynsponnmmunasol4,5-dmuppomno[2,3-bnmupuaua-
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1(6H)-um)nmupponuanH-3-MIHAeH))alleTOHUTPIJI, KOTOPO€ HEMOCPENCTBEHHO MCIIOIB30BAIN Ha
cnenyrometi cranuu. JKXMC UDP (+) m/z: 447,1 (M+1).

Cragus I

PactBopsinu HEOUHIIIEHHOE COeJIHEHne (R)-2-(5-atun-1-(6-n-
TONTy OJICYIb(oHIITMMUAA30[4,5-d|mupposo| 2,3-b]mupunun- 1 (6H)-mn)mupponuaus-3-
wiuaeH)aneroruTpun B 10 meranona u nobasmsuim 10% namnmanuit Ha yraepone (84 mr) B
3aIIUTHON aTtMocdepe a3ora. A30T BBITECHsUIM BOAOpoAoM. IlepemermninBanu mpu KOMHATHOU
Temneparype B TeueHue 16 uacoB. IIpoBomunm BakyyMHOE (UIBTPOBAHHE M IPOMBIBAIU
MeTaHOJOM (2x5 ™). 3aTeM KOHLEHTPUPOBaIH (UIBTPAT MNPU NOHWKEHHOM JaBICHHH.
Hakonen, ocCywecTBIsIM KOJIOHOYHYIO XpoMmaTtorpaguio ¢ NpUMEHEHHEM Teisl JUOKCHAA
KpeMHUs U mnonydanu coequHeHue 2-((SR)-5-s3tun-1-(6-n-ronyoncynaspoHunumunasol4,5-
d]muppono[2,3-blnupuann-1(6H)-um)nupponunus-3-un)aneronutpun (67 wmr, Beixon 79%).
KXMC UDP (+) m/z: 449,2 (M+1).

Cranus J.

PactBopsinu COEIMHEHHUE 2-((5SR)-5-3tun-1-(6-n-roayoncyabponunumunaszol4,5-
d]mupposo[2,3-blnupuaun-1(6H)-un)nupponunus-3-un)aueronutpua (30 mr, 0,06 Mmonb) B 3
MJI METaHOJIa U T00ABJISLIA OJJHOHOPMAJIbHBIN pacTBOp ruapokcuaa Harpus (1,0 mit, 1,0 MMoib).
ITepemewmnBanun npu Ttemmeparype 30°C B TeueHue 6 YacoB. DKCTParupoBall OCTATOK
stunaneratoM (4x5 wut). 3atemM oObeAMHsITM OpraHuuYeckue (hasbl, KOTOPBIC MPOMBIBAIIH,
UCTONIb3ysl | MJI HACBILIEHHOTO pPacTBOpa XJOpHIa HaTpusi. BeicymuBanu Han Oe3BOIHBIM
cynb(aToM HaTpus, TNPOBOOWIM BAaKyyMHOEe (IJIBTPOBAHHE M YAASUIA  PAaCTBOPUTEIH
NOCPECTBOM HCMApPEHWs MPH TOHWKEHHOM JaBieHud. [locne yKa3aHHBIX —Omeparmi
00pabaTbIBaJI OCTATOK MOCPEICTBOM KOJIOHOYHOHM Xpomarorpaduu ¢ IpUMEHEHHEM JTHOKCHIA
KPEMHHUSI M BBICOKO3((EKTUBHOW >KUAKOCTHOW XpoMaTorpapuu U MONydYaid COeAUHEHHE 2-
((3S,5R)-5-3Tmn-1-(umunasol4,5-d muppono[2,3-b Jmupuaun-1(6H)-un)nupponuans-3-
wn)auneroautpun  (36-1, 10 wmr, Bexog 58%) u  2-((3R,5R)-5-3tmn-1-(umupasol4,5-
d]mupporno[2,3-blnupuann-1(6H)-um)nmupponunus-3-un)anetroHuTpui (36-2, 8 mr, Bbixon 20%).

Coenunenne 36-1: 2-((3S, SR)-5-stun-1-(umunaso[4,5-d|nuppono[2,3-bnupuann-
1(6H)-mm)mupponuanH-3-11)alle TOHUTPUT:

'H AMP (400 MTI'u, DMSO-de) & 11,79 (s, 1H), 9,10 - 7,84 (m, 2H), 7,42 (s, 1H), 6,84 (s,
1H), 3,94 - 3,44 (m, 2H), 3,37 - 3,25 (m, 2H), 3,05 - 2,71 (m, 3H), 1,52 -1,40 (m, 1H), 1,35 -
1,19 (m, 2H), 0,69 (t, J = 7,5 I'u, 3H). XKXXMC HU3P (+) m/z: 295,1 (M+1).

Coenunenne 36-2: 2-(3R, SR)-5-stun-1-(umunaso[4,5-d|nuppono[2,3-bnupuann-

1(6H)-mn)nmupponuans-3-mi)aueTOHU TP
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'H AMP (400 MTI'u, DMSO-de) & 11,79 (s, 1H), 9,10 - 7,84 (m, 2H), 7,42 (s, 1H), 6,84 (s,
1H), 3,94 — 3,44 (m, 2H), 3,37 - 3,25 (m, 2H), 3,05 - 2,71 (m, 3H), 1,52 -1,40 (m, 1H), 1,35 —
1,19 (m, 2H), 0,69 (t, J = 7,5 ', 3H).2)KXMC HUDP (+) m/z: 295,1 (M+1).
IIpumep 37
Omnpenenenne akTHBHOCTH HU3KOMOJIEKYJISIPHBIX HHTHOUTOPOB JAK-KHHA3BI

DxcHepUMeHTAJIbLHAs CXEMa

1. ITonyyeHue peareHTOB

(1) BydepHblii pacTBOp IS peaKIUi KHHA3bI

IMonyuanu OydepHblii pacTBOp AN peaKUUH KUHA3bl, COAEPKAIIMNA CIEAYIOIIHe
komnonentel: 50 MM HEPES, pH 7.5, 1 MM EGTA, 10 MM MgCl,, 2 MM DTT, 0,01% Tween
20.

(2) derexropHblii OydepHsbIit pactBop 1X

Jlns monmydeHust netektopHoro OygepHoro pactBopa 1X pa30aBisiim AEeTEKTOPHBIN
OydepHnbiii pactBop 10X nerOHH3UPOBAHHOI BOAOIH B COOTHOLIEHUH 9:1.

(3) PactBop xunHa3b1 4X

Pazbasnsm JAK no xoHeuHOH koHUeHTpauun 4X, ncnons3ys OydepHblii pacTBOp I
peakuuu JAK (JAK1: 40 1M, JAK2: 0,5 1M).

(4) PactBop cybcrparta 4X

Pazbasmsin cyocrpar ULight™-JAK-1 (Tyr1023) no 200 HM, ucnonb3ysi OydepHbii
pacTBOp IJIsl peaKK KMHA3bI (KOHeYHasi KoHUeHTpauus: S0 HM).

(5) PactBop ATP 4X

Pazbasmsin ATP no xoneuHoi#t koHUeHTpatwu 4X, ucnons3yst OydepHslii pacTBOp AJis
peakunu kuHa3el (JAK1: 160 mxM, JAK2: 40 MmxM).

(6) PactBOp nccnenyeMoro coenrHeHus 4X

Pactopstiu B DMSO wuccrnenyemoe coeivHEHHE U MOJy4ald KOHLEHTPHPOBAHHBIM
pactBop 10 MM, KOTOpBIA 3aTeM AOBOAWIM IO SKEJATEJbHON KOHLIEHTPALUMH, OCYILECTBJISA
MOCJIeIOBATENbHOE TPEXKPATHOE pa30aBiieHue, u nmojay4anu no 10 3HaueHuH KOHLEHTPALIUN TSI
KQXI0ro coeanHeHWs. IIpu 3>TOM [uama3oH KOHEYHOH KOHIEHTPALMH HCCIENyeMOro
coenuHeHus coctaniist oT 10 MxM g0 0,5 EM.

(7) PactBop 4X st npekparueHus GepMEeHTaTUBHON PEeaKLUU

B nerexroprom OydepHom pacteope 1X pacrBopsiiu EDTA B xonuentpanun 40 MM
(xoneunas koHueHTpayst EDTA: 10 MM).

(8) PacTBOp nmerexTopHOro antutena 4X
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B Oydeprom pactBope 1X mist uccnenmoBaHusi pactBopsin MmedeHoe Eu anTureno
(anTudocporuposun (PT66)) B koHuenTpauuun 8 HM (KOHEYHAss KOHLEHTpAaUMs aHTHTENA: 2
HM).

2. DKCIIEPUMEHTAJILHBIA IIPOIECC

(1) TocnemoBarenpHO momemann 1o 2,5 wmkn pacrBopa JAK 4X wu 2,5 wmkn
pa3baBiieHHOTO pacTBopa 4X HCCIEAYeMOro COENMHEHHUS B PA3JIMYHbIX KOHLIEHTPALUAX B
KOKIY0 JyHKY 384-TyHOUHOrO MHKPONOPHUCTOrO IUIAHIIETa M CO3JAaBAIM IO  JBa
MHOTOJIVHOYHBIX HaOopa IJsi Kanoil koHueHTpauuu. [Ipu 3ToM ObutH CO31aHBI KOHTPOJIbHAS
rpynma XOJIOCTOrO pacTBopa (epMeHTa M OTpHLATENbHAs KOHTPOJIbHAs rpynmna (rpymnmna
DMSO).

(2) BerpsixuBanu 384-1yHOYHBIM IUIAHIIET, MepeMeInnBas (PEepMEHTbl M COEOUHEHMS,
ueHTpudyrupoBanu npu ckopoctu 1000 o6/MuH B TeueHne 1 MUHYTBI M WHKYOUPOBAJIH IpH
KOMHATHOH TemrepaType B TeueHue 60 MUHYT.

(3) HobGasnsnmu mo 2,5 mxn pactBopa cyoctpata 4X B KOKAYIO JYHKY 384-IyHOYHOTO
IUTaHIIeTa U HeHTpudyruposanu npu ckopoctu 1000 06/MuH B TeueHne | MUHYTHL

(4) Hobasnsmu mo 2,5 mkn pactBopa ATP 4X B kaxkayo ayHKY 384-IyHOYHOrO
IIaHmera U UeHTpudyrupoBanu npu ckopoctu 1000 o6/muH B TeueHne 1 MUHYTBI Ui
WUHULMUPOBAHMS ()ePMEHTATUBHON PEaKLINU.

(5) Ipoogmnu peakmmo JAK1 mpu KOMHATHOW TeMmriepaType B TeUE€HHE 2 YacoB U
npoBoauiu peakunto JAK2 mpu koMHaTHOM TeMriepatype B TeueHue | yaca.

(6) Koneunble koHUEHTpauu B kaxnoil rpynne peakuun JAK1 cocrasmsum: JAK1 10
HM, cybOctpar 50 HM, ATP: 40 MkM, ¥ KOHEYHAs] KOHLEHTPALUS HCCIENyEeMOr0 COeIUHEHUS
Haxoaunach B nuamnasone ot 10 MM go 0,5 HM.

Koneunrle koHLeHTpauuu B kKaxaol rpynne peakuuu JAK2 cocrasmsnu: JAK2: 0,125
HM, cyOcrpar: 50 EM, ATP: 10 MkM, U KOHEYHAas KOHIIEHTPALUS UCCIENYEeMOr0 COEIHMHEHUS
Haxoaunach B nuamnaszone ot 10 MM g0 0,5 HM.

(7) Tocne ¢epmeHTaTuBHON peakuuu A00aBsUIM MO S MK pactBopa 4X s
npekpameHnsi (pepMEeHTATHBHONH peakuud B KaKAYK JYHKY 384-IyHOYHOro IIJIaHIIETa,
ueHTpudyruposamn npu ckopoctu 1000 06/MuH B TedueHHe 1 MHHYTHI M WHKYOHpPOBAJU TPHU
KOMHATHOH TeMIepaTrype B Te4eHHE 5 MUHYT.

(8) JloGaBystin o 5 MKJI pacTBOpa AETEKTOPHOro aHtutena 4X B KaKAYIO JYHKY 384-
JYHOYHOTO IUIaHmeTra (KOHEYHas KOHLEHTpaluus JeTEeKTOPHOro cocraBimsuia 2 HM),
ueHTpudyruposamn npu ckopoctu 1000 06/MuH B TedueHue 1 MHHYTHI M WHKYOHpPOBAU TPHU

KOMHATHOH TemriepaType B TeueHue 1 Jaca.
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(10) ITocne wHKyOaUMU aHTUTENA W3MEPSUTH BEIMYMHY CHTHAJA I KaXXIOW JIyHKH,
UCTIONB3Y IIAHIIETHBIN aHanmu3atop Envision.

3. AHajan3 JaHHbBIX

(1) Ilpunumast crenenp uHruOupoBanus 100% 151 KOHTPOJIBHOH TIPYMIIBI XOJIOCTOTO
pacTBopa (pepmenTta u creneHb UHruOuposaHust 0% IUIst OTPULIATETBHON KOHTPOJIBHON TPYIIIBI
(rpynmer DMSO) BbMUCHANM B TPOLIEHTaX CTENEHb HHTUOMPOBAHUS, COOTBETCTBYIOIIYIO
KO KOHIIEHTPALUU UCCIEAYEMBIX COSTUHEHHH.

(2) OcyecTBnsAIN HENUHEHHBINA PErPECCHOHHBIN aHAIN3 AT JorapudMa KOHIIEHTPALUH
UCCIIENyeMOr0 COEIMHEHHsT U COOTBETCTBYIOIIEH IPOLEHTHOH CTeNeHW WHTHOMPOBAHUS,
uCToabp3ysi nporpammuoe obecrnedenue GraphPad Prism, u nmis uccienyeMoro COemuHEeHHs
NOoJy4ajau KOHIEHTpauur mnonymakcuManbHoro uHrubupoBanus (ICso). IlonmyueHHble

OKCIIEPUMEHTAJIBHBIC PE3YJIbTATHI IIPEACTABIICHBI B Ta6J'II/II_Ie 1.

Tabnuna 1
IIpumep JAK1 JAK2 ITpumep JAK1 JAK2
(ICs0, tM) | (ICs0, HM) (ICs0, 'M) | (ICs0, HM)

1 23,8 70,9 20 4,30 1,90
2 0,28 1,70 21 0,92 477
3 0,17 0,28 22 1,60 4,04
4 0,47 0,95 23 271 6.07
5 0,28 1,45 24 772 46.6
6 0,66 3.89 25 5.20 530
7 0,08 4.00 26 41,7 151

8 1,50 5.00 27 1,70 2.30
9 0,14 0,70 28 3.50 13.1
10 0,80 6,10 29 13,9 275
11 0,57 2.08 30 2.80 28.1
12 1,77 3,28 31 6,90 71.8
13 16,0 56,7 32 6.80 15.3
14 13,5 7,50 33 11,2 29.1
15 5.14 16.1 34 73.8 51,7
16 131 16.1 35 9.50 61,3
17 2.0 12 36-1 6.8 23.5
18 631 13.8 36-2 43.6 126,9
19 237 6,01
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POPMYJIA U3OBPETEHUA

1. IImaHO3aMelLIEHHOE NHKJINYECKOe MPOM3BOJHOE THIPa3HHA, MPHYEM IUKIMYECKOe
NPOM3BOJHOE THUApPA3WHA TIPEACTABIAET COOOW COEAMHEHHE, IPENCTaBIEHHOE ClenyIomen
CTPYKTYPHOH (HOPMYJIIOH, MIIH €r0 CTEPEON30MEpP, TEOMETPUIECKUN H30Mep, TayTOMEp, paLemar,

TUAPAT, COJNIbBAT, META0OIUT U (papMaLeBTUUECKU MPUEMIIEMYIO COJIb MJIH MPOJIEKAPCTBEHHBIN

npernapar:
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IpU 3TOM KOJbLO A TpencraBisieT coOOH TeTepOLUKIINI, KOHISHCHUPOBAHHBIM
reTEPOLUKIINIL, CIIUPOreTEPOLIUKIINIL,

R! npencrapnser coGoif ONMH MIM HECKOJBKO 3aMECTHTENEl, KOTOpbIE SBJSIOTCS
OJIMHAKOBBIMH UJIU PA3JINYHBIMU,

R' BbiOpan u3 BomOpona, MMAPOKCHIA, TajoreHa, aMHHO, LMAHO, 3aMELIEHHOTO WU
HE3aMEIICHHOTO aJIKWJa, 3aMEIIEHHOrO WM HEe3aMELIEHHOIO AaJKOKCH, 3aMEIEHHOTO WU
HE3aMELICHHOTO  TeTepOalKWiIa,  3aMEIIEHHOIO  MJIM  HE3aMEINEHHONO  LUKJIOAJIKWIIA,
3aMELIEHHOrO UJIN HE3aMEIEHHOIO MeTePOLUKIIOAIKIIA,

R0 BBIOpaH 13 LHaHOTPYMIIbI WK ()ParMeHTa ¢ KOHLEBOW [IHAHOTPYIIIOH;

R? BbIOpaH M3 BOJOPOJA, THAPOKCHUJA, TaJOreHa, HUTPO, aMUHO, 3aMELIEHHOr0 aMUHO,
3aMEILIEHHOr0 MM HE3aMEIEHHOrO aJIKMJIA, 3aMEIEHHOrO WJIM HE3aMEIIEHHOIO TeTepOaNKuia,
3aMEIIEHHOr0 WM HE3aMELIEHHOIO LUKIOAJIKMJIA, 3aMELIEHHOT0 WIM HEe3aMELEHHOrO
reTepPOLUKIOANIKHIIA,

R0 BEIOpaH 13 BOAOPOAA M AMUHO3AIIUTHOMN TPYTIITHL.

2. Ilma"o3aMeEHHOE HUKINYECKOE MPOU3BOHOE THAPA3HHA IO M. 1, B KOTOPOM KOJIBLIO
A npexncraBisier COOOH TeTEPOLMKIMYECKYIO TPYIMIYy, COCTOSINYI u3 4-9 aTtomoB, wWiu
KOHJIEHCHPOBAHHYIO Te€TePOOMIMKINYECKYI0 TpYIIy, COCTOSAMmyr U3 ©6-12 aromoB, wimn
CIIUPOTETEPOOHLIUKINIECKYIO TPYIITY, COCTOSINYIO U3 6-12 aTOMOB;

IIPU 3TOM MPHUCYTCTBYIOT 1-3 reTepoaToMoB, BEIOPAHHBIX U3 a30Ta, KUCJIOPOJA UITH CEPBI.



104

3. lluaHo3aMelleHHOE IMKIMYECKOE IMIPOM3BOAHOE TUApasuHa Mo m. 1, mpuuem

2

LMKJINYECKOe TPOU3BOAHOE THAPA3WHA TMPEICTABISET COOOW COEOMHEHHE CO Clenyromei

CTPYKTYpPOU:

e-e (RN
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IIPY 3TOM YHUCIIO N BBIOPAHO M3 HATYPaJIbHBIX Yucen oT 1 10 3;

X BbiOpaH U3 3aMELIEHHOTO WJIM HE3aMEIIEHHOr0 AalKWUJIeHa, 3aMEIIeHHOIO WU
He3amelneHHOro rerepoaiikuiena, -(CH2)mN(R3)-, -(CH2)mC(O)N(R3)-, -(CH2)mC(O)-;

CBsI3b MeXAy X U KOJBLIOM A MpeAcTaBisieT COOOH MPOCTYIO CBSA3b MM JBOWHYIO CBS3b;

R? BLIOpan U3 BOMOPOAA, 3aMELIEHHOTO UM HE3aMEIEHHOTO aJIKMJIa, 3aMENIEHHOTO WU
HE3aMELICHHOTO FeTePOAJIKUIA,

YHCIIO M BBIOPAHO U3 HATYpPAIbHBIX YKcen oT 1 110 3.

4. IluaHo3zaMeLIEHHOE LUKINYECKOE MPOU3BOJHOE TUApPa3sMHA MO I. 1, mnpuuem

LIMKJIMYECKOe IPOM3BOAHOE TMApPA3MHA NPENCTABIsIET COOOH COeNUHEHHE CO ClenyroLel

CTPYKTYpPOM:
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npu 51Tom A, X, R! 1 R? npuHuMaroT 3Ha4eHus1, KOTOPbIE ONpeIeNeHb! BhILIE;

Y Boi6pan u3 CR* u N;

R* BeIOpan M3 BOAOPONA, THAPOKCUIA, 3aMEIIEHHOrO WJIM HE3aMELIEHHOTO aKWJa,
3aMELIEHHOrO UJIH HE3aMEIEHHOTO AJIKOKCH.

5. IluaHo3amelleHHOE LMKJIMYECKOe IIPOM3BOAHOE THApasWHa Mo M. 1, mpuyem

2

LIMKJINYECKOe TPOU3BOAHOE THAPA3WHA TMPEACTABISET COOOW COEOMHEHHE CO Clenyromei

CTPYKTYPOM:
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npu 3ToM coctasisier O, 1, 2, 3;
Rio BBIOpaH u3 pparmMeHTa ¢ KOHIEBOIH LIMAHOTPYTIIION.

2

6. lluaHo3aMelleHHOE IMKINYECKOe IMPOM3BOAHOE THUApPAa3MHAa Mo 1. 1, mpuuem

LUKJINYECKOe TPOU3BOAHOE THApPAa3UHA MPEACTABIsAET COOOM COEOMHEHHE CO Clenyromei

CTPYKTYPOM:
R 1 R el (R
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IpY 5TOM Z BBIOpPaH U3 3aMEIIEHHOTO WIM HE3aMEIEHHOTO JIKUIICHA;
R° BbIOpaH M3 BOMOPOA, 3aMEIIEHHOTO WM HE3aMEMEHHOTO aNkuia M 3aMEeIIeHHOrO
WM HE3aMELIEHHOrO reTepoaKua.

7. lluaHo3aMelneHHOE IMKIMYECKOe IMPOM3BOAHOE THApasUHa IO M. 1, mpuyem

2

LMKJINYECKOe TMPOU3BOAHOE THAPA3UHA TMPEICTABISET COOOW COEOUMHEHHE CO Clenyromei

CTPYKTYPOIi, €ro cTepeonu3oMep, U30TOIHBINA H30Mep, COJIb!

CN

npu 5ToM R® BLIGpaH U3 BOAOPONa U METHJIA.

8. Crioco0 mosydeHus! HIHaHO3aMEeIIEHHOTO IUKIMYECKOr0 MPOU3BOJHOIO THAPA3HHA T10
mrodomy u3 mm. 1-6, mpudeM B criocobe MpeayCMOTPEHbI CIENYIOIUE TEXHOIOTHIECKHE CTaIUH:

S1. mpumenenne 1I-1 B kauecTBe MCXOMHOTO MaTepuaia U HUTPO3UIUpoBaHue ero NH-
rpynmel ¢ obpazoBaHueM HUTpozonponykra [1-2;

S2. mpespawmenue HuTposonponykra I1-2 B coemunenne II-3 mocpenctBoMm peakuuu

BOCCTaHOBJICHUS,
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S3. BBenenue coenunHenus II-3 B peakuuro ¢ coenuHeHueM II-4 B 1ienodHol cpere c
nosiyueHuem coenunenus 11-5;
S4. BoccTaHOBIEHHE HUTPOrpymMnbl B coequHeHuu II-5 10 aMuHOrpynmsl NOCpeacTBOM
THUAPUPOBAHUS C IONy4YeHHeM coeauHenus 11-6;
S5. BBenenue coenuHenus 11-6 B peaxkiiuio 3aMbIKaHUsl LIUKJIA C TIOJYYEHUEM COEUHEHUS
1I-7,

S6. ynanenue 3amutsl u3 coeauHenus [I-7 ¢ moayueHneM LieeBOro NpoAyKTa,

npu 3ToM cTpykTypsl OT 1I-1 o II-7 onpenenens! cnenyrommum oopazom:
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-1

.
N ) -2

-3

NO, II-4

)
oo N -5

NH 11-6

9. ®apmaueBTHYECKas KOMITO3ULMS, COAEprKallas LHMAaHO3aMEUIEHHOE LUKIMYECKOE
NPOM3BOJHOE THUApA3WHA MO JFOOOMy w3 mm. 1-7 W Mo MeHbIIeH Mepe ONHO BELIECTBO W3
dapMarieBTHYECKH TPHEMIIEMBIX HOCHTEJEH, BCIIOMOTATENbHBIX BELIECTB, pa3daBHTENEH,
AKTUBUPYIOILIUX BELIECTB U HAMIOJHUTENEH,

IIPU 3TOM KOJIMYECTBO LMAHO3AMEIIEHHOIO LUKJIMYECKOr0 IMPOM3BOAHOIO TMApPA3HHA

coctasisieT oT 0,01 1o 99,9% nonHo# Macce! papMaLeBTHUECKOH KOMITO3ULIUH.
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10. dapmaneBTHUECKass KOMIO3HULUS 1O 1. 8, mpudeM (papMaLeBTHUECKass KOMITO3ULIIS
COIEPKUT NOINOJHUTENbHBIE TEPANeBTUYECKHE CPEACTBA, U MPU 3TOM JONOJHUTENbHbBIE
TEepPaNeBTUYECKHE cpencTsa BBIOPAHBI u3 MPOTUBOBOCHAIUTEIbHBIX CPEncCTB,
UMMYHOMOZYJIITOPOB ~ FUJIM  MMMYHOJIENIPECCUBHBIX ~ CPEACTB, HEHWPOTPOMHBIX (PAKTOPOB,
AKTUBHBIX BEIIECTB IS JIEYEHUs] CePAEYHO-COCYAUCThIX 3a00I€BaHUI, aKTUBHBIX BELIECTB IS
JedeHNst Ana0eTa U aKTUBHBIX BEIIECTB JJIsl JIEUEHHUs] Ay TONMMYHHBIX 3a00JI€BaHUH.

11. IlpumeHenune coenuHeHHss NO JroOoMy u3 mnm. 1-7 wimm QapmaneBTHYECKON
KOMIIO3ULIMM MO M. 9 uiaum 8 B MOJY4YEHUHM MEAUKAMEHTA, NPUYEM MEIUKAMEHT HaXOIUT
NpUMEHEHNE JJIs1 MPOPUIAKTUKY, OKA3aHUs ITOMOINH, JICUEHHUs] WM CMSITYeHUs] ayTOUMMYHHBIX
3aboneBannii wiu nponudepaTUBHBIX 3a00JIeBaHUN MALIMEHTA, W/WIN JUIsi HHTUOMPOBAHUS WU

peryjiaupoBaHusd aKTUBHOCTU NPOTCHUHKUHA3HL.
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