202291100 A1

(19) EBpa3unckoe @) 202291100 13 A1l
naTeHTHoOe
BeAOMCTBO

(120 OMUCAHUE U30BPETEHUA K EBPABUMCKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. CO07D 307/80 (2006.01)

2022.08.03 CO7D 307/81 (2006.01)

A61K 31/343 (2006.01)

(22) Aara nonauu sasBku

2020.10.09
(54) HUHI'MBUTOPBI ®PAKTOPA KOMIIJIEMEHTA D JUISI TEPOPAJIBHOI'O IPUMEHEHUA
(31) 62/913,021 (72) Waobperatens:
(32) 2019.10.09 Koruau Mpasuu JI., bady SIpaaragaa C.,
(33) US Ysxaun Baiixa, JIy IIhu-Ysn, CooaauHr
(86) PCT/US2020/054922 Auapo J., Y MunsBaub, JIs Biii,
(87) WO 2021/072156 2021.04.15 Hryen Tpyur Croansb, {an Yxao, Paman
(71) 3assurens: Kpuumnan (US)

BAMOKPUCT ®APMACBIOTHKAJI3,

WHEK. (US (74) nNpeacrasutens:

- (US) Mensenes B.H. (RU)

(57) B mamnoM jokymente packpeiThl coenunenus popmyn (D)-(IV) u ux Qapmanestuuecku

MIpUEMIIEMBIC COJH, KOTOpPBIC SBISIOTCS WHTHOWTOpaMH CHCTEMBI KOMIUIEMEHTa. lIpemnokeHsl Takxke
(hapMarieBTHYCCKHE KOMIIO3HIIUH, COACPIKAINe TaKOe COCNUHEHHE, W CHOCOOBI MPUMEHEHHS TaKUX
COCIMHCHUN © KOMITO3WMIIMN JJIs JICUCHHUS WIH NPO(QUIAKTUKYA 3a00JeBaHUS WM COCTOSHHS,
XapakTepu3yromerocs abeppaHTHOW aKTHBHOCTHIO CHCTEMBI KOMIUIEMEHTA.

o J—K® JK®
e O, o 1,

OO “‘@
o (D), o (IV)

IV 00T16CC0C



OIIMCAHUE U30BPETEHUA
2420-574309EA/042

HNHIT'UBUTOPBI PAKTOPA KOMIIVIEMEHTA D /UIA TEPOPAJIBHOI'O
INPUMEHEHHUA

POJICTBEHHA A 3ABKA

B macrosimel 3asBke HCHpPALIMBAECTCS NPEUMYLIECTBO MPHOPUTETA IMPEABAPUTEIBHON
3asiBku Ha mateHT CIIIA Ne 62/913021, nopanHoii 9 okTsi6pst 2019 1.

YPOBEHb TEXHUKHU

Cucrema KOMILIEMEHTa SBJSETCS OTBETBJICHHEM HMMYHHOH CHCTEMBI OpraHH3Ma,
KOTOPOE TMOBBIMIAET CIIOCOOHOCTh aHTUTEN U (PArOLUTAPHBIX KJIETOK YHUUYTOXKATh U YAAISATH U3
OpraHu3Ma 4Yy>KE€pOAHbIE YacTULbI (Hampumep, maroreHbl). CucreMa KOMIUIEMEHTAa BKJIIOYAET
HaOop OENKOB IJIa3Mbl, KOTOPBIE NEHCTBYIOT cO00IIa, aTakysl BHEKJIETOUHbIE (DOPMbI TATOT€HOB
U MHAYLUPYSI PSI BOCTIAIMTEIBHBIX PEAKLUH, MOMOTAIOLINX O0pOThCs ¢ MHpEKUNEeH. AKTHBALHS
KOMIUIEMEHTa MOKET MPOUCXOAUTh HECKOJNbKUMU NMyTsiMu. Hanpumep, akTuBanysi KOMIIJIEMEHTa
MO>KET MPOUCXOAUTH CIIOHTAHHO B OTBET Ha OIpPE/EJICHHbIE MaTOreHbl WIN MyTeM CBSI3bIBAHMUS
aHTHTeN ¢ maroreHoM. Ilpu akTuBay GeTKOB KOMITJIEMEHTA 3aIyCKAeTCsl KacKal, B pe3yJibTare
KOTOPOro OAMH O€NoK KOMIUIEMEHTa WHAYLHPYET AaKTHUBALMIO CJEAyoLero Oenka B
NOCJIEIOBATENbHOCTU. AKTHBaLUSI HEOOJBIIOrO KOJMYECTBA OENKOB KOMIUIEMEHTa B Hadaje
IYTH CHJIbHO YCUJIMBAETCS KAXKIOH rmocnenyromei (epMEeHTaTHBHON peakiyel, 4To MPUBOINT K
OBICTPON TreHepalMyu HENMPONOPLMOHAIBHO OoJbimoro oreera Komrmiementa. (Marrides, S.
Pharmacological Reviews 1998, Vol. 50, pages 59-88). ¥ 310pOBBIX OPraHU3MOB CyIIECTBYIOT
pEryJNATOpHbIE  MEXAHU3Mbl  [AJid  MNPENOTBPALIEHHs]  HEKOHTPOJUPYEMOHM  aKTHBALUH
KOMILUIEMEHTA.

ITpu axTuBanuu O€JKM KOMIUIEMEHTA MOTYT CBSI3BIBATBCS C MATOTEHOM, OICOHU3HPYS
ero Ui NOIJIOMeHHs (haronuTamMy, HECYIIMMH PEeLeNnTOpbl KOMIUIEMEHTa. 3aTeM HeOoJblnue
(parMeHTbl HEKOTOPbIX OEJIKOB KOMIUIEMEHTa JAEWCTBYIOT KaK XeMOATTPAKTaHThI IS
PEeKPYTUPOBaHUs OOJBLIETO KOJUUECTBA (PArOLUTOB K MECTY aKTUBAL[MM KOMILJIEMEHTA, & TAKKe
I akTHBaUMU 3TuX (aronuroB. [lanee Oenky KOMIUIEMEHTa CO3JAIOT Y BHEIPSIOLINXCS
MHUKPOOPTraHU3MOB OTBEPCTHUS WJIM IOPBI, NPUBOASIINE K UX Pa3pyLIeHHUI0. XOTS KOMILIEMEHT
UIrpaeT BaXHYIO pOJb B 3allUTe OpraHU3Ma OT Yy>KEPOAHBIX MHMKPOOPIaHU3MOB, OH TaKXke
MOXKET paspyliaTb 30pOBble KJIeTkH U TkaHU. HecopasmepHas axTuBalus KOMILIEMEHTA
MIPEIoNaraeTcs Mpy JTHHHOM nepeuHe Ooie3HeHHbIx nartojoruii (Morgan, B. Eur J Clin Invest
1994, Vol. 24, pages 219-228), nopaxaroluX UMMYHHYIO, [TIOYEYHYIO, CEPAEUHO-COCYIUCTYIO U
HEBPOJIOTHYECKYIO CcHUCTeMbl. COOTBETCTBEHHO, CYIIECTBYET HEOOXOAMMOCTb B pa3paboTke
TOTIONTHUTEIBHBIX HHTHOUTOPOB CHCTEMbl KOMILJIEMEHTA, KOTOpbIe 00JIaaf0T TEPAreBTUIECKUM
MOTEHLUAJIOM IPU JIEUEHUH MHOTOUYNCIIEHHBIX HapyIIEeHUN.

CYINHOCTDb U30BPETEHM A

B HEKOTOpBIX acmekTax AaHHOE M300pETeHHE OTHOCHUTCS K COENMHEHHSIM, MMEFOIIUM
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B HekOoTOpBIX acmekTax [gaHHOe u300peTeHne obecrnevynBaeT (apMaLeBTHYECKYIO
KOMITO3HLIMIO, COAEPIKAINYI0 COSTMHEHHE MO JAHHOMY M300peTeHHUIO HIIH ero (hapMaLeBTHIECKU
NPUEMJIEMYIO COJIb;, U (hapMaLeBTHUECKH PUEMIIEMbIN HOCUTEb.

B HekOTOpBIX acmekTax [OaHHOe u300peTeHue oOecrneYnBaeT CrocoObl JIeYSHHsI
3a00NeBaHMs WJIM COCTOSHUS, XapaKTepPU3YyHLerocs abeppaHTHOH aKTUBHOCTBIO CHCTEMbI
KOMILUIEMEHTA, BKJIFOYAIOIINE BBEACHUE CYOBEKTY, HYKAAOLIEMYCsl B 3TOM, TEpPANeBTUYECKU
5(¢(}EeKTUBHOrO KOJMYECTBA COEIUHEHHs MO M300pEeTeHHI0 WiIH ero (apMaueBTHYECKU
npuemiieMoil  coinu. B HEKOTOphIX  BapuaHTaX  OCYLIECTBJIICHUS 3a0oleBaHHE  HIIU
NATOJIOTUYECKOE COCTOSIHME, XapakTepusyrouieecs aOeppaHTHOH aKTHBHOCTBIO CHCTEMBI
KOMILIEMEHTA, MPEACTaBIseT cOO0M MMMYHOJOTHUECKOE HapylleHHe. B HEKOTOphIX BapHaHTaX
ocywiecTBieHnst 3a00NeBaHHME WJIHM  TAaTOJIOTHYECKOE COCTOSIHHE, XapaKTepPHU3YIoLIeecs
abeppaHTHON aKTHBHOCTBIO CHCTEMBl KOMILUIEMEHTa, NpeAcTaBisieT cobol 3aboneBaHue
LIEHTPAJIbHOH HEPBHOH CHUCTEMbI. B HEKOTOPBIX BapMaHTax OCYIIECTBJICHUs 3a00JI€BaHUE WIIH
NATOJIOTUYECKOE COCTOSIHME, XapakTepusyrouieecs aOeppaHTHOH AaKTHBHOCTBIO CHCTEMBI
KOMILUIEMEHTA, TIPEACTaBIsieT cOOOH HeliponereHepaTUBHOE 3a00JI€BAHNE T HEBPOJIOTHIECKOE
3a0oneBaHne. B HEKOTOPBIX BapuaHTaX OCYLIECTBIEHHs 3a00J€BaHHE WM IATOJOTMYECKOe

COCTOSIHME, XapakTepusylolleecss a0eppaHTHONW aKTUBHOCTBIO CHUCTEMbI KOMILJIEMEHTA,
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npencrtaeisier coboii  3a0oneBaHuMe TMMOYeK. B HEKOTOPBIX BapuUaHTaX OCYIIECTBJICHHS
3a00JIeBaHIe WIN MATOJOTHYECKOe COCTOsIHHE, XapakTepu3yrolneecs abeppaHTHON aKTHUBHOCTBIO
CHCTEMBl KOMIUIEMEHTa, TpeAcTaBisgeT co0oil cepaedHo-cocyaucToe 3aboneBaHue. B
OIPEIENICHHBbIX BAPHAHTAX OCYLIECTBJICHHs 3a00JieBaHUE WM IaTOJOTMYeCKOe COCTOSIHUE,
XapakTepusyolneecs abeppaHTHOH aKTUBHOCTBIO CHCTEMbI KOMILUIEMEHTA, BBIOPAHO M3 TPYIIIIbI,
COCTOSIIEH M3 MApPOKCHU3MAJIbHOM HOYHOH T'eMOIVIOOMHYPHH, ATHIIUYHOTO TI'€MOJHTHYECKOrO
YPEMHUUECKOTO CHHAPOMA, OTTOPXKEHUS TPAHCIUIAHTaTa OpraHa, TSDKEJIOH MHACTEHHH,
ONTUKOHEHPOMHUEIHNTA,  MeMOpaHO3HOMpoNU(pepaTUBHOrO  rjoMepyjoHedputa, Ooe3HH
IUIOTHOTO  OCajaKa, OOJIe3HH  XOJIOMOBBIX  ArrJIOTHHMHOB M KaTacTPO(UYECKOro
aHTU(POCHOTUITUIHOTO CHHAPOMA. B HEKOTOPBIX Ipyrux acrnekrax 3aboyieBaHUE WK COCTOSTHHE,
XapaKkTepu3yrolneecs: abeppaHTHON aKTHBHOCTBIO CHCTEMbI KOMIUIEMEHTA, BHIOPAHO M3 TPYIIIIbI,
COCTOSILIEH U3 BAaCKYJIUTA, aCCOLMUPOBAHHOTO C AHTHMHEUTPOPHUIBHBIMU [IUTOIIA3MATHUECKIUMU
antutenamu (ANCA) (AAV), TerioBOll ayTOMMMYHHOW TIeMOJUTHYECKOH aHemuu, IgA-
Hedponatuu, C3-rnomepynonepputa U (POKaNTbHO-CErMEHTAPHOIO TJIOMepyJockiepo3a. B
JOTOJHUTENBHBIX aclekTax 3a0oJieBaHHe WM COCTOSIHUE, XapakTepHu3ykolueecs abeppaHTHOM
AKTHBHOCTBIO CHCTEMbl KOMIUIEMEHTa, MPEACTABIsieT COOOW reMaTosiorHueckoe HapyiueHue. B
JOMOJHUTENBHBIX aclekTax 3aboyieBaHHe WM COCTOSIHUE, XapakTepH3yrolueecs adeppaHTHOM
AKTUBHOCTBIO CUCTEMbI KOMIUIEMEHTA, TIPEACTABIIsIET co0oi odTampmosiornieckoe 3adoeBaHme
WM HapyLIeHHe CO CTOPOHBI OpraHa 3peHusi. B npyrux acrnektax 3a0oyieBaHHE MM COCTOSTHHE,
XapakTepusyrolneecs a0eppaHTHON aKTHBHOCTBIO CHCTEMbl KOMIUIEMEHTA, TPENCTaBisieT coOoit
JeTeHEePALHIO XKEJITOrO MSITHA, BO3PACTHYIO JAeTeHEpaLHio xenToro natHa (AMD), otek skentoro
ISITHA, AMA0ETHYECKHH OTEeK JKEeJNTOro ISTHA, XOPUOUAANbHYI HeoBackysspuzauuio (CNV),
YBEWT, YBEHT bexuera, npoudepaTUBHYIO anabeTHUecKyIo PETHUHOMATHIO,
HernponupepaTuBHY0  OHA0ETUYECKYH)  PETHHONATHIO,  TJIAYKOMY,  THIIEPTOHHYECKYIO
peTHHONAaTHIO, OOJIe3Hb HEOBACKYJISIPU3ALIMY POTOBULIBL, OTTOPKEHUE TPAHCIUIAHTATA POTOBUIIBI,
AUCTPO(UIO POTOBHUIIBI, AayTOMMMYHHYIO 0OOJIe3Hb CyXOro rias3a, cuHapoMm CtuseHca-/[>KOHCOHa,
cuaapom lllerpeHa, 3KOJOTHYECKYIO OOJE3Hb CYXOro TIjla3a, SHIOTEIHAIBHYI JUCTPOQHIO
dyxkca, OKKIFO3UI0 BEH CETYATKH MM TIOCJIEONEePAlIMOHHOE BOCTIAJIEHHE.

ITOJAIPOBHOE OITMCAHHME CYIIHOCTU U30BPETEHUA

WHrubuTopbl CHUCTEMBbI KOMILIEMEHTA TMOJIE3Hbl B TEPaNeBTUYECKUX CHOCO0ax u
KOMITO3UIUSIX, TOAXOMSIINX Ui JIEYeHUs HAPyUIeHWH WMMYyHHOH, IOYEYHOH, CepaedYHo-
COCYAMCTON U HEBPOJIOIHYECKO cucTeM. B HacTosiIeM HOKYMEHTE MpeACTaBIeHbl COSNHEHNUS
dopmyn (I)-(IV) u ux apmaneBTHUECKU MTPUEMIIEMbIE COJIA, KOTOPBIE IPUMEHUMBI JJIsl JICYCHHSI
Wi TpOPUIAKTHKN 3a00NIeBaHUST WM COCTOSIHUS, XapakTepusyrolerocs abeppaHTHOH
AKTHBHOCTBIO CUCTEMbI KOMILIEMEHTA.

Onpeoenenus

B KOHTeKcTe MaHHOrO JOKyMeHTa (opMa €IMHCTBEHHOI'O 4YHCIAa HCIONBb3YeTCs IS
o0O3HaYeHUss OOHOro wiu Oojiee vem oxHOro (T. €. Uil 1O MEHbLIEH Mepe OIHOrO)
rpaMMaTHYecKOro o0bekTa onucanus. B kayecTBe npumMepa, «3JeMEHT» 03HAYaeT OAMH 3JIEMEHT

i 60Jiee OAHOrO DJIEMEHTA.
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Hexkotopble coenuHeHMs], comepskaliyuecs: B KOMIO3HLMUSAX 1O AAHHOMY H300pETEHHIO,
MOTYT CYIIECTBOBATh B OIPEIEIEHHBIX FEOMETPHUUECKUX NI CTepeon3oMepHbIX popmax. Kpome
TOT0, COEIMHEHHSI TIO TAHHOMY M300peTeHMI0, MOTYT ObITh ONTHYECKU aKTUBHbIMU. HacTosimee
n300peTeHne OXBaTHIBAET BCE TaKUE COSNUHEHUs, BKJIOUast yuc- u mpanc-uzomepsl, (R)- u (S)-
SHAHTUOMEPBI, AMACTEPEOU3OMephl, (D)-u3oMepbl, (L)-M30MEpbI, MX pPaLlEMHYECKHE CMECH U
Apyrue WX CMeCH, Momafaroie B o0beM AaHHOro m3oOpereHus. B 3amectutene, TakoMm Kak
aJIKWJIbHAsL TPYIINA, MOTYT IIPUCYTCTBOBATH AOMOJIHUTENbHbBIE ACUMMETPUYHBIE AaTOMBI YTJIEpOJa.
Bce Takme um3oMepbl, a TakKe HMX CMECHU MpeIHA3HAYEHbl JJI BKIIOYEHUS B HACTOSIIEE
nu3obpereHue.

Ecnu, Hanpumep, skenaTeNieH KOHKPETHBIH SHAHTUOMEP COCOUHEHHUS! MO HACTOSIIEMY
U300pETEHNI0, €ro MOXKHO TMOJy4aThb ACHMMETPUYHBIM CHHTE30M WJIM JEePHBATHU3ALUEH C
MOMOIIBI) XHPAJIBHOTO BCIIOMOTATEILHOTO BEIIECTBA, KOTJA MOJYYAeMYK THACTEPEOMEPHYIO
CMeChb pAa3JeNIOT, a BCIIOMOTATENbHYIO TPYMIY OTLICIUITIOT, YTOObI MOJYYHUTh YHUCThIE
JKeJlaeMble SHAHTUOMEpPBL. B albTepHATHBHOM BapHaHTE, KOTAAa MOJIEKYJa COAEPKUT OCHOBHYIO
(YHKIMOHABHYIO TPYITYy, TaKyl KakK aMHHO, HJIH KHUCJIOTHYIO (PYHKIHMOHAJIBHYIO TPYIINY,
TaKyl0 Kak KapOOKCHJI, JHAaCTEPEOMEpPHbIE COJMH  OOpa3yloTcs ¢ MOAXOASIIAMHU
ONTHUYECKU - AKTHBHBIMH KHCJIOTOH MM OCHOBAHHEM, C TMOCIEOYIOIIUM pa3/elIeHueM
IMacTepPeOMepOB, 0OPa30BaHHBIX TAKUM 00pa3oM, ¢ MOMOIIBIO (PPAKIIMOHHON KPUCTAJUTM3ALUN
WIA METOAOB XpomaTorpaduu, XOpOWIO HW3BECTHBIX B JaHHOH OONACTH TEXHUKH, W
MOCJIEAYIOLINM BbIIEJIEHUEM YUCTBIX IHAHTHOMEPOB.

®paza «3amUTHAs IPYIIay, UCIONb3yeMas B JaHHOM JOKYMEHTE, O3Ha4aeT BPEMEHHbIE
3aMECTHUTENH, KOTOPBIE 3AINUINAIOT MOTEHIMAIBHO PEAKLIHOHHOCIIOCOOHYI0 (PYHKLHOHAIBHYIO
TPYIIY OT HEXeNaTeNbHbIX XUMHUYECKUX NpeBpauieHui. [IpuMepamMy Takux 3alIUTHBIX TPYII
SBJSIFOTCSL CJIOKHBIE 3(UpPbI KapOOHOBBIX KHCIJIOT, CHJIMJIbHBIE 3(UpPbI CIHPTOB, aLETaTd U
KETaJM aJbJeTUIOB U KETOHOB, COOTBETCTBEHHO. bbuta paccMoTpeHa 00acTh XHMMUH 3aIUTHBIX
rpymn (Greene, T.W.; Wats, P.G.M. Protective Groups in Organic Synthesis, 2" ed.; Wiley:
New York, 1991). 3amumeHHsie GOpMbl COETUHEHUH O U300PETEHHIO BKIIIOUEHBI B 00BEM
HACTOSIIIETO H300PETeHUSI.

Jlnst uenelt n300peTeHNsT XUMHYECKUE 3JIEMEHTbI MACHTU(QULIUPOBAHBI B COOTBETCTBUH C
IMepuonnveckoii Tabnuueti snemenTos, Bepcust CAS, Handbook of Chemistry and Physics, 67th
Ed., 1986-87, BHyTpeHHss1 CTOPOHA OOJIOMKKH.

Jlpyrue XuMHUYECKHe TePMHUHBbI JAHHOTO JOKYMEHTAa HCIOJB3YIOTCS B COOTBETCTBHU C
OOLIENPUHSATHIM MTPUMEHEHUEM B TAaHHOUW OOJIACTH TeXHHWKH, Kak moka3aHo B The McGraw-Hill
Dictionary of Chemical TerMC (ed. Parker, S., 1985), McGraw-Hill, San Francisco, BkiitoueH B
JAHHBIA JOKYMEHT IIOCPENCTBOM CCBUIKH). Ecnm He yka3aHO HHa4ye, BCE TEXHUYECKHUE U
HAay4YHbIE TEPMUHBI, IPUMEHSIEMbIE B TAHHOM JIOKyMEHTE, UMEIOT TAKOe K& 3HaYeHHEe, KOTOPOe
OOBIYHO MOHMMAET CHELUATUCT ¢ OObIMHOW KBaju(pukauuell B maHHOW 00JIacTH TEXHUKH, K
KOTOPOI OTHOCHUTCS JAHHOE U300peTeHHE.

Tepmun «dapManeBTHUECKH MpUeMIIeMasl COJIbY», WCIHOJBb3yEeMbI B HACTOSIIEM

AOKYMEHTEC, BKIIOYACT COJIM, NOJYYCHHBIC N3 HCOPraHUYCCKUX HJIKM OPTaHUYCCKUX KHUCJIOT,
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BKJIIOYAsi, HANpHUMep, XJOPHCTOBONOPOIHYIO, OpPOMHCTOBOIOPOIHYIO, CEpPHYIO, a30THYIO,
nepxJIOpHYI0, (HOChOpPHYI0, MYpPaBbUHYIO, YKCYCHYIO, MOJIOYHYIO, MAaJICMHOBYIO, (hyMapOBYIO,
SHTApHYIO, BUHHYIO, [JIMKOJIEBYIO, CAJIULIMJIOBYIO, JIMMOHHYIO, METaHCYJb(OHOBYIO,
0eH30JICyIbOHOBYIO, O€H30MHYI0, MAJOHOBYIO, TPUPTOPYKCYCHYIO, TPHUXJIOPYKCYCHYIO,
HadTanuH-2-CynbHOHOBYIO M JApyrue KHUCIOThl DapMaleBTUYECKH IpUEMIIEMble COJIEBbIE
¢bopMbI MOTYT BKIIFOUATh (POPMBI, B KOTOPBIX COOTHOLIEHHE MOJIEKYJI, COCTABIISIOIIUX COJb, HE
paBHo 1:1. Hampumep, cosnb MOXKeT comep:kaTh OoJjiee OIHOH MOJIEKYJIbl HEOPraHMYECKOW WM
OpPraHMYeCKOM  KHUCIOTBI ~HAa  MOJIEKYJly  OCHOBaHHs,  HalpuMep JBE  MOJIEKYJIbI
XJIOPHCTOBOOPOIHOM KHUCJIOThI HAa MOJIEKYJTy coenuHenus: popmyiiet I B npyrom npumepe conb
MOXET COAEPKaTb MEHEe OJHOW MOJIEKYJbl HEOPTaHMYECKOW WMJIM OPraHMYeCKOW KHUCJIOTHI Ha
MOJIEKYJIy OCHOBAHUSI, HAPUMED JIBE MOJIEKYJIbI COeqHeH s PopMyJibl | Ha MOJIEKyJly BUHHOMN
KHCJIOTBI.

TepMuH «mpoOJEKApCTBO», HCIONB3yeMbIi B JAaHHOM [OKYMEHTE, OTHOCHTCS K
COEIMHEHHIO, KOTOPOE MOXKET MeTaOOJIM3UPOBATHCS 1N VIVO Ui MPEAOCTABICHHS COSIMHEHHUSI
no JaHHOMy m300pereHuto. Takum 0Opa3oM, MpoOJieKapCTBa BKIIFOYAKOT COEAMHEHHs, KOTOpbIE
MOKHO TOJIYYHTh MyTeM MOAU(PUKALMHA OJHON HJIM HECKOJBKUX (DYHKLUHOHAIBHBIX TPYIII B
COEMHEHUH MO M300PETEHHIO C TMONYYSeHHEM COOTBETCTBYIOLIETO COSOMHEHHs, KOTOPOE MOXKET
MeTaboNMM3UPOBATECST 1IN VIVO € TIONy4YeHHEM COeAuHeHus: 1o u3obpereHuro. Takue
Moau(pUKaMM M3BECTHbI B JaHHOW oOmactu TexHuku. Hampumep, onmHa wnm  Oonee
T'MAPOKCUIIbHBIX TPYII WK AMUHOTPYIIN B COEAMHEHHUH MO JAHHOMY M300PETEHHIO MOTYT OBITh
aunaupoBanbl - ankwi-C(=0)-rpynmamMu  WJIM  OCTaTKAMH  AMHHOKHCJIOT C  MOJyYeHHEM
HPOJIEKapCTBA.

ITponexapcTBeHHble (OPMBI COEAMHEHHUS, HECYINEro pas3JIndHble a30TCOAEp Kalue
(yHKIIMOHAJIBHBIE TPYIIIBI (AMUHO, TUIPOKCHAMUHO, aMUJ U JP.), MOTYT BKJIOYATh CIEAYIOLINE
BUJbl NPOU3BOJHBIX, IJe Kaxknaas R, rpynma mo OTHENbHOCTH MOXKET ObITb BOJOPOIOM,
3aMEIIEeHHbIM W HE3aMEIEHHBIM aJIKUJIOM, apUJIOM, aJKEHUJIOM, aJKHMHUIIOM, F€TEPOLIUKIIOM,
ANKUJIAPWIOM,  apWIAJKHIOM,  apajikeHWJIOM,  apaJKHHUJIOM,  LUKJIOAJKHJIOM  WIJIU
LHKJIOAJKEHUJIOM.

(a) Kapbokcamunpl, npezacrasinenHble kak -NHC(O)R,,

(b) Kapbamarsl, npezacrasnennble kak -NHC(O)OR,,

(c) (Aunnokcu)ankunkapbamatsl, npeacrasiaennsie kak NHC(O)OROC(O)R,,

(d) Enamunsl, npexacrasnennble kak -NHCR(=CHCO:R,,) unu -NHCR(=CHCONR,R;)

(e) Ocnopanus Iudda, npeacrasnensl kak -N=CR R,

(f) OcHoBanusi ManHuxa (M3 KapOOKCHMMHUIHBIX COCOUHEHUI), MPENCTaBICHHBIE KaK
RCONHCH)NRyR,, .

[Tony4yeHne TakuX MOPOU3BOAHBIX  MPOJEKAPCTB  OOCYXKHAeTcs B Pa3IHMYHBIX
JIUTEpaTypHBIX UCTOYHMKAX (mpumepsl: Alexander et al., J. Med. Chem. 1988, 31, 318; Aligas-
Martin et al., PCT WO0041531, p. 30).

ITponexapcTBeHHble (HOPMBbI KapOOHHMIHECYLIMX COEIMHEHHH BKJIIOYAIOT —CIIOXKHBIE

a¢upsl (-CO2Ry,), rae Ry, rpynna cooTBeTCTBYET J1I000MY CIUPTY, BHICBOOOXKIEHHE KOTOPOTO B
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OpraHu3Me TMOCPEeNCTBOM (PEpMEHTATHUBHBIX WMJIM THAPOJIUTHYECKHUX IIPOLECCOB  OyneT
NPOMCXOUTH HAa (hapMalleBTHYECKH MPUEMIIEMBIX YPOBHsIX. J[pyroe nponiexapcTBo, MoJydeHHOe
u3 (popmbl KapOOHOBOM KHCIIOTHI MO AAHHOMY OIMCAHHUIO, MOXET ObITh THIIOM YE€TBEPTUYHOM
coJiu CTPyKTyphlL, onucanHoi Bodor et al., J. Med. Chem. 1980, 23, 469.

Tepmunbl «HOCUTENb» U «(PapMaLleBTUYECKU IPUEMIIEMBIHT HOCUTEINbY, UCIIOIb3yEMbIE B
IaHHOM JOKYMEHTE, OTHOCSTCS K pa30aBUTENIO, abIOBAHTY, BCIIOMOTaTeIbHOMY BEIECTBY HJIH
HAIOJHUTEIIO, C TOMOILBIO KOTOPOrO COSAUHEHNE BBOAAT WJIU TOTOBST B COCTABE JJIs1 BBEACHMUSI.
Heorpannuuparouiye npuMepbl Takux (papMaLeBTUYeCKU MPUEMIIEMbIX HOCHUTENEH BKJIFOYAIOT
JKUAKOCTH, TaKhe KaK BOJA, COJIEBbl€ PAacTBOPbI M Macja, U TBEpAble BELECTBA, TAKHE Kak
apaBuiickasi KaMesb, JKeJaTHH, KpaxMaybHas 1acTa, TaJlbK, KEPaTUH, KOJUIOUJHBIN KPEMHE3eM,
MOYEeBHHA U TOMYy mopoOHoe. Kpome TOro, MOryT HCHOJB30BATh BCIOMOTATENbHBIE,
CTa0MIM3HPYIOIIKE, CTYLIAOIUE, CMAa3bIBAIOLINE, APOMATU3UPYIOIIHE M KPACSALINE areHTHI.
Jpyrue mnpumepbl TOOXONAIINX (PapMaleBTUYeCKUX HOCUTENed ONMUCaHbl B Remington’s
Pharmaceutical Sciences by E.W. Martin, koTropasi NOJHOCTBIO BKJIOUYE€HAa B HACTOSIIHUN
JOKYMEHT IOCPEICTBOM CChUIKH.

TepMuH «J1€4UTH», UCMONb3YEMbIHl B JaHHOM JOKYMEHTE, O3HAauaeT NpeNoTBpallaTh,
OCTaHABJIMBATh WJIM 3aMeIUIATh y CyOBeKTa MpOorpeccHupoBaHue 3a00JEBaHUS WM COCTOSHUS,
WIM YCTPaHATb UX. B 0OTHOM BapuaHTe OCYILECTBIEHUS «JIEUUTh» O3HA4YaeT OCTAaHABIMBATh WU
3aMeIUIATh Y CyOBeKTa MporpeccupoBaHue 3a00JIeBaHMS WM COCTOSTHUSI, WIHM YCTPAaHATh UX. B
OJTHOM BapHaHTE OCYILIECTBIEHUs <JIEYUTh» O3HA4aeT CHIDKATh [0 MEHbLIEH Mepe OJHO
OOBEKTHBHOE MPOSIBJIEHNE Y CyObekTa 3a00IeBaHUS HIIH COCTOSTHHSL.

TepmuH «3pPeKTHBHOE KOIUYECTBO» B KOHTEKCTE HACTOSIIIEr0 JOKYMEHTA OTHOCHUTCS K
KOJINYECTBY, IOCTATOYHOMY JUIsl AOCTHKEHHUsI HE0OXO0AUMOro Orojorudeckoro 3gdexra.

Tepmun «tepaneBTHueckn >(PQPEKTHUBHOE KOJHMYECTBO» B KOHTEKCTE€ HACTOSLIErO
JOKYMEHTa OTHOCUTCS K KOJHMYECTBY, JOCTATOYHOMY Ui JOCTHJKEHHUS JKEJIAeMOro
TepaneBTHYecKoro 3ddexra.

B kOHTEKCTE HACTOSILIEro AJOKYMEHTa TEPMUH «UHTHOUPOBATH) O3HAYAET YMEHbLICHUE
Ha OOBEKTHBHO M3MEPUMYIO BEJIUYMHY WJIM CTENEHb. B pa3sMMuHBIX BapHaHTaX OCYLIECTBICHHUS
«MHrUOMPOBATHY O3HAYAET CHIDKEHHUE MO MeHbInel mepe Ha S, 10, 20, 30, 40, 50, 60, 70, 80, 90
unn 95 NPOLEHTOB MO CPaBHEHUKD C COOTBETCTBYIOLIMM KOHTposeM. B ogHOM BapuaHte
OCYIIECTBIIEHHS] K MHTUOMPOBAThY» O3HauaeT cHkeHne Ha 100 MpOLeHTOB, T.€. OCTAHOBKY HJIH
yCTpaHEHHE.

B  KOHTeKCTe HACTOSINEro JOKYMEHTa TEPMHUH  «CYOBEKT»  OTHOCHUTCA K
MJIEKONIUTAKOLIEMY. B pa3iuYHbIX BapUaHTaX OCYIIECTBJICHHS] CYOBEKT MPENCTABISET COOOH
MBIIIb, KPBICY, KPOJIMKA, KOLIKY, COOaKy, CBHHBIO, OBIly, JIOMIaAb, KOPOBY HIJIM NPHUMATA,
OTJIMYHOTO OT YeJIOBeKa. B 0THOM BapHaHTe OCYIIECTBICHUS CYOBEKTOM SIBIISIETCS YEIIOBEK.

Coeounenus

Hacrosimee n3o0peTeHne OTHOCUTCS K COENMHEHHSIM, UMEIOLINM CTPYKTYPY (OpMyJIbl

(D), n ux papmareBTUIECKH IPUEMIIEMbIM COJISIM:
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B HekoTOpBRIX BapMaHTax OCYLIECTBJIEHUs coeanHeHuil ¢opmyns (1),
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Dapmayesmuyeckie KOMNOIUYUU

JlanHOe u300peTeHne OTHOCUTCA K (PapMaLeBTHUECKUM KOMIIO3ULIMAM, Kakaas Hu3
KOTOPBIX COAEPXKUT OAHO WM Oojee COeIUHEHUIl MO0 [JAaHHOMY H300pPETEeHHI0 WM UX
dapmaneBTHYECKH TpUeMIIeMble CONMUM W (PapMaLEeBTHUECKH MpPHEMIIEMbI HOCHTENb. B
HEKOTOPBIX BapPUAHTAX OCYLIECTBIECHUS (hapMalleBTUIECKask KOMIIO3HUIUS COAEPKHUT COCTUHEHNE
10 JAaHHOMY H300pETEeHHIO WM ero (papMaleBTHUECKH MIPUEMIIEMYIO COJIb U (papMalleBTUIECKU
NpUeMJIEMBI  HOCUTENlb. B  HEKOTOpBIX BapuaHTax OCYIIECTBIEHHs (papMmaneBTH4ecKas
KOMITO3UIUST COEPIKUT MHOXKECTBO COCIMHEHUH MO AaHHOMY HM300pPETeHHIO, KOTOPBIE MOTYT

BKJIKOYaThb HX Q)apMaHeBTI/ILIeCKI/I npuemiicMbI€ COJIKM, U (I)apMaI_IeBTI/ILIeCKI/I HpH@MJ’IGMbII’I
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HOCHTEb.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHHs (PapMaleBTHYECKas] KOMIIO3ULUS 10 JaHHOMY
U300pETeHUI0 JIOMOJIHUTENIbHO BKJIOYAeT MO MeEHbLIeH Mepe OIUH JOMOJHHUTEIbHBINA
(papmMaLieBTHYECKH aKTUBHBIN ar€HT, OTJIMYHBIA OT COEAMHEHUS TI0 JaHHOMY u300perenuto. 1o
MEHbLIEH Mepe OIUH OMOJHUTENbHbIH (HapMalleBTUYEeCKH AKTHUBHBIH areHT MOXeT ObITh
HIOJIE3HBIM TIPH JIEU€HUH 3a00JI€BaHMsI WM MATOJIOTHYECKOTO COCTOSIHHS, XapaKTePHU3YIOIIEerocs
a0eppaHTHOI aKTUBHOCTBIO CHCTEMbI KOMITJIEMEHTA.

dapmarieBTHUECKHE KOMITO3ULIMH 110 TAHHOMY U300PETEHUIO MOTYT ObITh IPUTOTOBJIEHbBI
nyreM OOBbEOUHEHHUs OJHOrO WM Oojiee COENMHEHUH 10 JaHHOMY H300pPETeHUI0 C
(apMaLeBTHYECKH TMPHEMJIEMBIM HOCUTEJIEM U  HeoOs3aTeNbHO OIHUM WM  OoJjee
IOTMOJHUTEIbHBIMU (PapMaLeBTUYECKH aKTUBHBIMH ar€HTaMH.

Cnocobwsr npumenenus

Hacrosimiee u3o0peTeHHe OTHOCHTCS K COEAMHEHHMSM U HMX (papMaleBTHYECKH
NpUEMJIEMbIM COJISIM, KOTOpPbIE MPUMEHHUMBI 151 JIeYeHUs] WK NpOo(UIakTUKU 3a00JIeBaHUs WITN
COCTOSIHHMSI, XapaKTepH3YIOIIerocsi abeppaHTHON aKTHBHOCTBIO CHCTEMbI KOMITJIEMEHTA.

B HeKkoTOpBIX acmekTax JaHHOe M300peTeHHE OTHOCHTCS K COCAMHEHHIO MO JAaHHOMY
U300peTeHnI0 Wi ero (GpapMaleBTUYeCKH MPUEMJIEMON COJNM IJisl MPUMEHEHUS B KauecTBe
JIEKapCTBEHHOTO CPENICTBA.

B HEKoTOpBIX acmekTax AaHHOE H300peTeHHe OTHOCUTCA K CHOoco0aM JIeYeHHUs HIIH
npoUIaKTUKH 3200J€BAHUS MITH COCTOSTHHS, XapaKTEPU3YIOLIErocs: a0eppaHTHON aKTHBHOCTBIO
cucteMbl KoMIuieMeHTa. Crioco0 BKJIIOYAET 3Tall BBEACHUS HYXKIAIOIEMYCS B 3TOM CYOBEKTY
TepaneBTUUeCKH (P PEKTUBHOrO KOJINYECTBA COSNUHEHUS MO JAAHHOMY H300pETEHHIO HJIH €ro
(dapmaLieBTHYECKH TPHEMIIEMOH COJIH, TEM CaMbIM H3JIEUMBAsi WM MPeAoTBpalasi 3a0oneBaHne
WIN TATOJIOTMUECKOE COCTOSIHME, XapaKTepusyroueecs adeppaHTHOH aKTHMBHOCTBIO CHCTEMBI
KOMIUIEMEHTA. 32 CUEeT CHIDKEHUSI aKTHBHOCTH CHCTEMbI KOMILIEMEHTA Y CYyOBEKTa U3JIeUHBACTCS
3a00JIeBaHI€e WM TTATOJOTUYECKOe COCTOSTHIE, XapaKTepu3yrolieecsi abeppaHTHON aKTUBHOCTHIO
CHCTEMbI KOMITJIEMEHTA.

B kadecTBe ajbTepHATHBBI, B ONpEIEIEHHBIX ACIMEeKTaX, B M300pPETEHUH MpeIaraercs
COENMHEHHE MO JAaHHOMY H300PETeHHI0 WM ero (apMaLeBTUYECKU MpHeMiieMas COJb, IS
JedeHusi 3a00JeBaHusI MJIM MATOJIOTHYECKOTO COCTOSHUSI, XapaKTEePU3YIOLIerocsi abeppaHTHOM
AKTHBHOCTBIO CUCTEMbI KOMILIEMEHTA.

AJIbTEpHATUBHO, B HEKOTOPBIX aCMeKTax H300peTeHHe OTHOCUTCS K MPHUMEHEHHIO
COEIMHEHHsI TI0 N300PETeHHUIO MK ero (hapMalleBTHUECKH MPUEMIIEMON COJU ISl U3TOTOBJICHUSI
JIEKAPCTBEHHOTO CPENCTBa [JIsi NPUMEHEHHs MpH Jie4eHUH 3a00JIeBaHUS WM COCTOSIHUS,
XapaKTepH3YIOIIEerocs: abeppaHTHON aKTHBHOCTBIO CUCTEMbI KOMILIEMEHTA.

Hcnonb3yemasi B JaHHOM JOKyMeHTe (pasa «3abojeBaHHe WM T[aTOJIOTHYEeCKOe
COCTOSIHME, XapakTepusyrouieecss ab0eppaHTHOH AaKTUBHOCTBIO CHCTEMbl KOMIUIEMEHTa»
OTHOCHUTCSL K JI0OOMYy 3a00JIeBAHUIO WJIM MATOJOIMYECKOMY COCTOSIHHIO, TNPH KOTOPOM
JKeJaTeJIbHO CHMKAaTh AaKTHUBHOCTb CHUCTEMBbI KOMIUIEMeHTa. Hampumep, Moxer ObITh

JKEJIATCIIbHBIM  CHUXKAThb AKTHUBHOCTH CHUCTEMBI KOMIUIEMCHTA B YCJIOBUAX HeHa;:mexcamef/'I
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AKTHBALMH WJIU THIIEPAKTUBALUN CUCTEMbI KOMILIEMEHTA.

B  HeKOTOpBIX  BapHaHTAaX OCYIIECTBJCHUS U300pereHus: 3a0ojieBaHHE WM
NaTOJIOTMYECKOE COCTOSIHME, XapakTepHu3yroleecs a0eppaHTHOH aKTUBHOCTBIO —CHCTEMbI
KOMIUIEMEHTA, TPEICTAaBIsIeT COO0 NMMYHOJIOTHYECKOEe HapyILIeHHE.

B  HekoTOpBIX BapWaHTaX OCYIIECTBJEHUS  U300pereHus 3a0ojeBaHHE WM
NATOJIOTHYECKOE COCTOSIHME, XapakTepHusyroleecs a0eppaHTHOH aKTUBHOCTBIO —CHCTEMBI
KOMIUIEMEHTa, peICTaBIsieT co00i 3a001eBaHIe LIEHTPAIbHONH HEPBHOH CHCTEMBI.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS 3a00JI€BaHHE WU MATOJIOTMYECKOe COCTOSIHUE,
XapakTepusyroineecs: abeppaHTHON aKTHBHOCTBIO CUCTEMbI KOMILIEMEHTA, MPEACTABISIET OO0
3a00NeBaHHEe TIOYEK.

B HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS 3a00JI€BaHUE MU TTATOJIOTUYECKOE COCTOSTHHE,
XapakTepusyrolneecs: abeppaHTHON aKTHBHOCTBIO CUCTEMbl KOMILJIEMEHTA, MPEACTABISIET COOOI
CepAEYHO-COCYIUCTOE 3a00IeBaHHE.

B HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS 3a00I€BaHNE MITH MATOJIOTHYECKOE COCTOSTHHE,
XapakTepU3yroIeecs: a0eppaHTHOW aKTUBHOCTBIO CHCTEMBI KOMIUIEMEHTA, NPEACTABIsIET COOOH
CepAEeYHO-COCYIUCTOE 3a00IEBaHHE.

B HeKOTOpbIX  BapuaHTaX  OCYIUECTBJCHHs  3a00jieBaHHe WM  COCTOSIHHE,
XapakTepusyolneecs abeppaHTHON aKTHBHOCTBIO CHCTEMbI KOMIUIEMEHTA, BHIOPAHO M3 TPYIIIIbI,
COCTOSIIIEH M3 TMAPOKCH3MAJIbHOH HOYHOH TeMOIVIOOMHYPHH, ATHIIUYHOIO T'€MOJHTHYECKOrO
YPEMHYECKOTO CHHIPOMA, OTTOPXKEHHS TPAHCIUIAHTATa OpraHa, TSDKENOW MHACTEHHH,
ONTUKOHEHpPOMHUENIHTa, MeMOpaHO3HOMpONU(pEepPaTHBHOrO  TioMepyjoHedputa,  Ooye3HH
IUIOTHOTO  Ocajka, OOJE3HHM  XOJOAOBBIX  ArrJIIOTUHMHOB U KaTacTpOpUUECKOro
aHTU(HOCHOIUITHUAHOTO CUHAPOMA.

B HexoTOpBIX BapHaHTaX OCYLIECTBJICHUS 3a00JieBaHNWE MM COCTOSHHUE IPEACTaBISET
co00i1 MapOKCU3MANIbHYIO HOYHYIO T€MOTJIOOUHYPHIO.

B HekoTOpBIX BapHaHTax OCYIIECTBJICHUs 3a00JieBaHUE WU MATOJOTHYECKOe COCTOSTHHE
NPEACTaBIsIeT COOON aTUMUYHBIN FeMOJIUTUUECKUI YPEMUYECKUN CHHIPOM.

B HEeKoTOpBIX BapHaHTax OCYIIECTBJICHUs 3a00JIEBAHUE WM MATOJOTHYECKOE COCTOSTHHE
NpEeACTaBIsieT COOON OTTOPIKEHUE TPAHCIUIAHTATA OPTaHa.

B HeKoTOpBIX BapHaHTax OCYIIECTBJICHUS 3a00J€BaHUE WU MATOJOTHYECKOE COCTOSTHHE
NPEACTABISIET COOOH TSIKENYI0 MHACTEHHIO.

B HekoTOpBIX BapHaHTax OCYIIECTBJICHUS 3a00JI€BAHUE WM MATOJIOTHUECKOE COCTOSHUE
NpEeACTaBIsieT COOOH ONTHKOHEHPOMHEITHT.

B HeKOTOpBIX BapHaHTax OCYIIECTBJICHUS 3a00JI€BAaHHUE WU MATOJOTHYECKOE COCTOSTHHE
MpenCTaBisieT CO00i MeMOpaHHO-TIpoTH(epaTUBHBIN TIOMEPYJIOHEPPUT.

B HekoTOpBIX BapHaHTax OCYIIECTBJICHUS 3a00JIEBAHUE WM MATOJIOTHUECKOE COCTOSHUE
npeacTaBisieT codoi O0e3Hb IUIOTHOTO OCAIKa.

B HexkoTOpBIX BapHaHTax OCYINECTBJICHUS 3a00JI€BaHHUE WU MATOJOTMYECKOe COCTOSTHHUE
npeacTaBisieT CO00H 00JIe3Hb XOJIOIOBBIX arrIFOTHHIHOB.

B HEKOTOPBIX BapUaHTaxX OCYHICCTBJICHUA 3a00JIeBaHKME WIIH MATOJIOTHYECKOE COCTOSIHUE



75

npeacTaisieT cobol kaTacTpopudeckuii aHTU(HOCH ONUMTUAHBIA CHHIPOM.

B npyrux BapmaHTax OCYINECTBJICHUS 3a00JieBAHHE WM IATOJOTHYECKOE COCTOSHHE,
XapakTepu3yoIneecs: a0eppaHTHON aKTUBHOCTBIO CUCTEMbI KOMIUIEMEHTA, NMPEACTABIIsIET COOOM
CHHJIPOM JIUCTPECCa ABIXATENbHBIX IMyTeH B3POCIOro UeoBeKka, HHPapKT MUOKAap/Aa, BOCIIATIEHUE
JIETKUX, TUNEPAKTUBHOE OTTOPKeHHE (OTTOpPXKEHHE NMPH TPAHCIUIAHTALIMH), CETCHC, CepAeYHO-
JIETOYHOE LIYHTUPOBAHME, OXKOTH, aCTMY, PECTEHO3, CHHIPOM MHOXKECTBEHHOH AMCOHYHKIMH
opra”oB, cuHapoMm I'miieHa-bappe, remopparuueckuii WHIOK, NAPOKCU3MAJIBHYI) HOYHYIO
reMOTrJIOOMHYPUIO, TJIOMEPYJIOHE(QPUT, CUCTEMHYIO KPACHYIO BOJYAHKY, PEBMATOUIHBIN apTPUT,
Oecruionue, Ooyie3Hb AJbIreliMepa, OTTOpPKEHHE oOpraHa (TPAaHCIUIAHTALMS), TSOKETYIO
MHUACTEHHIO, PACCESTHHBIIN CKIIEPO3, HAPYIICHUSI HAKOILICHUS] TPOMOOLIUTOB WJIM T€MOTUAITU3.

B gpyrux  BapuaHTax ~ OCyLIeCTBJIeHHs  3a0oyieBaHWE  WJIM  COCTOSHHE,
XapakTepusyrIneecs: abeppaHTHON aKTUBHOCTBIO CHCTEMBI KOMIUIEMEHTA, BBIOPAHO U3 TPYIIIIHI,
COCTOSILIEH M3 BACKYJIUTA, ACCOLMUPOBAHHOTO C AHTHHEHTPOPHIBHBIMU LIUTOILIA3MATUIECKUMHU
antutenamu (ANCA) (AAV), TerioBOll ayTOMMMyHHOW TI'eMOJUTHYECKOH aHemuu, IgA-
Hedpomnatun, C3-riaomepynonedpura u GOKaITbHO-CETMEHTAPHOTO TIIOMEPYJIOCKIIEPO3a.

B HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS 3a00I€BaHNE MITH MATOJIOTHYECKOE COCTOSTHHE,
XapaKkTepu3yroIeecs: a0eppaHTHOW aKTUBHOCTBIO CHCTEMBI KOMIUIEMEHTA, NPEACTABIsIET COOOH
reMaToJOrHYeCKOe HapyLIEHUE.

B npyrux BapuaHTax OCYINECTBJICHUS 3a00JieBAHME WM IATOJOTHYECKOE COCTOSHHE,
XapaKkTepU3yroIneecs: a0eppaHTHON aKTUBHOCTBIO CUCTEMbI KOMIUIEMEHTA, NPEACTABISIET COOOM
o(rambMonornyeckoe 3a00eBaHle WM HAPYLIEHHE CO CTOPOHBI OPTraHa 3peHUsl.

B HekoTOophIx  BapmaHTax  peajnu3anuu  3a0oneBaHWE ~ WM COCTOSIHHE,
XapakTepusyrouneecs adeppaHTHON aKTHBHOCTBIO CUCTEMbl KOMIUIEMEHTA, NPEACTABISIET COOO0M
JereHepaLyIo JKeJTOro MATHA, BO3PACTHYIO JIereHepalnio xkenToro narHa (AMD), orek skenroro
ISITHA, AMA0ETHYECKHH OTEeK JKEeNTOro ISITHA, XOPUOUAANbHYI HeoBackysspuzauuio (CNV),
yBeuT, yBeuT bexuera, mponudeparuBHas nuabeTudeckas peTHHONATHs, HenpoiaudepaTuBHas
nuadeTnyeckass ~ PETHHOMATHS, TJayKoMa, TUIMEPTOHWYECKash PETHHOMATusi,  OOJie3Hb
HEOBACKYJISIPU3ALIMN POTOBHIIbI, OTTOPKEHHE TPAHCILJIAHTATa POTOBUILIBI, TUCTPO(HS] POrOBHUIIBI,
ayTOMMMYHHasi 0oJie3Hb cyxoro riasza, cuHapom CtuseHca-/[xoHcoHa, curgpom IllerpeHa,
SKOJIOTUYECKasi OOJIE3Hb CYXOro Tja3a , SHIOTeNHaibHas auctpodust Dykca, OKKIFO3HS BEH
CETYAaTKH WJIH MOCIIEONEePAIHOHHOE BOCTIAIEHUE.

Cocmaeut, nymu 66eoenus u 003upoanue

CoenuHeHHs1 TIO JTaHHOMY H300pETEHHI0 M WX (hapMaLEeBTHYECKH MPHEMJIEMbIE COJIH
MOryT OBITb TPUTOTOBJCHbI B BHAE (APMALEBTUUECKHMX KOMIIO3ULMHA ¥  BBEIEHBI
MIIGKONUTAIOLIEMY-XO35IMHy, TaKOMy Kak TMalHMEHT-YeJIOBEK, B Pa3IM4YHbIX (opMax,
alalTHPOBAHHBIX K BBIOPAHHOMY ITyTH BBEACHUS, HAIIPUMED, TIEPOPAIbHO WM MAPEHTEPATIBHO,
BHYTPHUBEHHO, BHYTPUOPIOLIMHHO, BHYTPUMBIIIEYHO, MECTHO WJHM MOAKOKHO. JlaHHBIM
n300peTeHNeM MOPa3yMEBAIOTCS TaAKKe JOMOJHHUTENIbHbIE TyTH BBEACHUS.

Taxkum oOpa3om, coenuHEHHs] MO JAHHOMY H300pPETEHHI0 MOXKHO BBOIUTH CHCTEMHO,

Harpumep, ne€popaibHO, B COYETAHUU C (1)apMaLIeBTI/ILIeCKI/I MNPUEMIIEMBIM HOCUTECJIEM, TAKUM KaK
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MHEPTHBII pa30aBUTENb WM YCBAMBAEMbIH NHUIIEBOH HOCHTENb. OHU MOTYT OBITh 3aKJIIOYEHBI B
JKEJIATHHOBBIE KAICyJbl C TBEPAOH WM MSATKOH O0OJNOYKOH, MOTyT OBITh CHpPECCOBaHBI B
TaOJNETKH WM MOTYT OBITh BKJIIOUEHBI HEMOCPENCTBEHHO C NUINEH, BXOAAINEeH B paLOH
nauueHra. s mepopaJibHOrO TEpPameBTUYECKOrO BBEAECHUST AKTUBHOE COEJUHEHHE MOXKHO
KOMOMHHPOBATh C OOHUM WK OOJiee BCIIOMOTaTelbHbIMU BEIECTBAMH U NMPHMEHSTh B (opme
IPOTJIATHIBAEMBIX Ta0JIETOK, OYKKAIbHBIX TAOJNETOK, MACTHIIOK, KAICyJl, SJIUKCUPOB, CYyCIEH3H,
CHPOIIOB, IUIUTOK U TOMY 1ofo0Horo. Takne KOMITO3MLINK U TpenapaThl JOKHBI COAEPKaTh HEe
meHee 0,1% akrtuBHOro coemuHeHusi. IIporeHTHOE copeprkaHHe KOMITO3ULIMH U IPenapaToB
MOJKET, KOHEYHO, BAPbHPOBATHCS U OOBIYHO MOXKET COCTaBJSITH OT OKOJIO 2% 10 okojo 60%
MacChl JIAaHHOW EAMHUYHOH JieKapCTBEHHOH (opmbl. KONMYeCTBO aKTUBHOTO COENWHEHHS B
TAKUX TEPANeBTUYECKH TOJE3HBIX KOMITO3UIMSIX TaKOBO, YTO Oyner mojy4eH 3((eKTHBHBIH
YPOBEHb JO3UPOBKHU.

TaOnerku, MaCTHUIIKHU, THJIFOJH, KAlCyJbl U TOMY IMOJOOHOE TAaK)K€ MOTYT COAEPIKATh
crenyromee pa3OaBUTENN M HOCHTENM: CBS3YIOINME, TaKHe KaK TparakaHToBas KaMesb,
apaBUICKasi KaMelb, KYKYPY3HBIM Kpaxmasl WIH >KE€JIATUH, BCIIOMOTaTeNbHbIE BEIECTBA, TAKUE
Kak nukanpiuidochat, paspbIXIUTENIb, TAKOH Kak KyKYpY3HBIH Kpaxmal, KapTo(derbHbIH
KpaxMaJ, aJIblTMHOBasl KUCJIOTA U T.II., CMa3bIBAKOLIEE BEIIECTBO, TAKOE KaK CTeapaT MarHus, U
MOKeT ObITb 100aBJICH MOACIACTUTEND, TAKOH KaK caxaposa, ppykTosa, JaKTO3a WK acrapram,
WUJIM apOMAaTHU3aTOp, TAKOW KaK MsTa NEPeYHas, MacJlO FPYLIAHKH UM BUIIHEBBIA apOMaTU3aTOP.
Korga enunnuHast nexkapcTBeHHas (GopMa IMpeiCcTaBIseT coOOM Karcyly, OHA MOXKET COJepKaTh,
MIOMUMO BELIECTB BBIIIEYKA3aHHOI'O THUIA, KMIKUH HOCUTENb, TAKOH KaK PaCTUTENIbHOE MAaclo
WIN TIONUATHIEHIIMKOJb. PasHoOOpasHble npyrue mMaTepuanbl MOTYT NPUCYTCTBOBATh B BUAE
NOKPBITHH WM MOTYT HHBIM oOpa3soM Momuduuuposath (¢usndeckyro ¢opmy TBepaon
eIMHIYHOI JiekapcTBeHHOH (opmbl. Hanpumep, TaOneTKy, MUITIONIN HIIN KaICyJibl MOTYT OBITh
HOKPBITHI JKEJIATUHOM, BOCKOM, LIEJUIAKOM MJIM caxapoM M Tomy mnonoOHbiM. Cupon wimm
3JUKCUP MOXET COAep)kaTb AaKTUBHOE COENMHEHHe, caxapody MM (PyKTo3y B KadecTBe
NOJICNIAIIMBAIOLIETO areHTa, METHII- U pornuinapadeHbl B Ka4eCTBE KOHCEPBAHTOB, KPACUTEIb
apoMaTH3aTOp, TAKOM KaK BUIIHEBbIM WM anellbCHHOBBIA apomaruszarop. Konewno, mroOoi
MaTepHual, WUCIOJb3yEeMbId MPH MPUTOTOBJICHHH JIOOOW ENMHUYHOHN JIeKapCTBEHHON (POpMBI,
IOJDKEH OBITh (hapMaLeBTHYECKH MPUEMJIEMbIM U MO CYIIECTBY HETOKCHYHBIM B UCTIOJIB3YEMBIX
KonndecTBax. KpoMe TOro, akTMBHOE COEJUHEHHE MOXKET OBITh BKJIOUEHO B MpenapaTtbl U
yCTpOIiCTBA C 3aMEJICHHBIM BBICBOOOXKICHUEM.

AKTHBHOE COEIMHEHHE TaK)K€ MOYKHO BBOAWTH BHYTPHUBEHHO WJIM BHYTPHOPIOIINHHO
nyTeM HH(Y3UM WIM MHBEKIUH. PacTBOPBI aKTUBHOTO COEIMHEHHs WM €ro COJEeH MOTyT
TOTOBUTh B BOAE WIN (PU3HOJOTHYECKH TPHEMIIEMOM BOIHOM pacTBOpe, HeoOs3aTeabHO
CMELIAHHBIM C HETOKCHYHBIM MOBEPXHOCTHO-aKTUBHBIM BELIECTBOM. JlUCIIEPCUM TaK:KE€ MOTYT
OBITH MPUTOTOBJIEHBI B IITMLIEPHHE, JKUAKUX MOJIMITHIIEHTIIMKOJISX, TPHALIETHHE U UX CMECSIX, U B
Macnax. B 0OBIMHBIX YCIOBUSIX XpaHEHUS U IPUMEHEHHSI 3T MpernapaThbl COAEPIKaT KOHCEPBAHT,
MIPEeNOTBPALIAKOLIUN POCT MUKPOOPTaHU3MOB.

dapmaneBTHUECKHE JIEKAPCTBEHHbIE (POPMBI, MOAXOAIINE AT MHBEKUUN WK UHPY3HH,



77

MOTYT BKJIFOYaTh CTEPUJIbHbIE BOJHBIE PACTBOPBI WM IUCIEPCUU, WU CTEPUJIbHBIE MOPOLIKH,
COZlep Kalle AaKTHBHBIM HHIPEOUEHT, KOTOpPbIE MPHUCIIOCOONEHBl Uil 3KCTEMIIOPATIBHOTO
NPUTOTOBJIEHNUS] CTEPUIIbHBIX MHBEKLIMOHHBIX WM WH(Y3MOHHBIX PACTBOPOB HIIM AMCIIEPCHUH,
HeoOs13aTeNIbHO MHKAICYJUPOBAHHBIX B JIMIIOCOMBL. BO Bcex ciyudasix KOHeuHas JieKapCTBEHHas
dopma momxkHa ObITH CTEPHIBHOH, XMAKOH W CTAOMJIBHOW B YCJIOBUSIX HPOM3BOACTBA H
xpaHeHus. JKUaKuil HOCHTENb WM Hecyllas Cpefa MOTYT OBbITb PacTBOPHUTENEM WM JKUAKOH
JAUCIIEPCUOHHOM Cpenol, BKIIOUarollel, HampuMmep, BOAY, O3TaHOJ, TOJHOJN (Hampumep,
TJIULEPHH, TPOMUJICHIJIMKOIb, KAAKHE MOJUITUICHTJIUKOIN U TOMY NMOJOOHOE), PacTUTENIbHBIE
Maciia, HETOKCHYHBIC CJIOXKHBIE (Ul TIHLEPHHA M WX MOAXOASIUe cMecH. [1omxomsimyro
TEKy4eCTb MOXKHO TIOAJEPXKUBATh, HANpUMep, MyTeM OOpa3OBaHUsl JIUIIOCOM, MyTeM
nojAep:kaHusi TpeOyeMoro pasmepa YacTHIl B Cilydae TUCIEPCHH WM C HCIOJIb30BAHHEM
MOBEPXHOCTHO-aKTUBHBIX BellecTB. lIpemorspalneHne AeHCTBUS MUKPOOPTaHU3MOB MOJKHO
IOCTUTaTh C TOMOIUBI0 PA3MYHBIX AHTUOAKTEPHATIBHBIX W MPOTHBOIPHOKOBBIX AareHTOB,
HanpuMmep mapabeHoB, xjopOyTraHoia, (eHosa, COpOUHOBOW KHCIIOTBHI, TUMEPOCAia W TOMY
nogoOHoro. Bo MHOrMx ciydasx mNpennouTUTENbHO BKJIIOYATh H30TOHUYECKHE CPENCTBA,
Hampumep caxapa, Oydeppl wmimm xjopun Harpus. [IpOJOHrHMpOBaHHOE BCACBHIBAHUE
UHBEKLMOHHBIX KOMIIO3MLIMA MOKET JOCTUraThCsl MyTE€M HCIOJIb30BAHUS B KOMITO3ULUAX
areHTOB, 3aMeJUJIAIOLINX BCAChIBaHNE, HAIPUMEP MOHOCTeapaTa aJlOMUHUSA U JKeJaTHHA.

CrepunbHble pacTBOpPbl JJii MHBEKLMH TOTOBAT MyTEM BKIIOUEHHUS AKTUBHOIO
COEANHEHUs] B HEOOXOAMMOM KOJHMYECTBE B COOTBETCTBYIOLIMH PAaCTBOPUTENb C Pa3IUIHBIMU
APYTUMH UHTPETUEHTAMH, TIEPEUNCIIEHHBIMU BBIIIE, N0 Mepe HEOOXOIUMOCTH, C MOCIEeAYOIEH
crepunnzanueil QuiupTpoBaHueM. B ciyuae CTEPWIBHBIX NOPOIIKOB MJIi INPHTOTOBIIEHHS
CTEPHJIbHBIX HHBEKLIMOHHBIX PACTBOPOB CIIOCOOBI MPUIOTOBIIEHHSI MOTYT BKJIFOYATh BaKyyMHYIO
CYIIKY U METOAMKH JHO(DUIM3ALMH, KOTOPbIE AAIOT MOPOLIOK aKTHBHOTO MHIPEIUEHTA ILIIOC
moOON JTOTIONHUTENBHBIN JKEeJTaeMblii WHIPEIUEHT, MPUCYTCTBYIOLUIMH B IPEABAPHTENBLHO
CTePHIIbHO (PUIIBTPOBAHHBIX PACTBOPAX.

JUIsi MECTHOTO BBEACHUSI COCTUHEHUS MO TaHHOMY H300PETEHHIO MOXKHO MPHUMEHSITh B
YHCTOM BHUZAE, T.€. KOIZda OHHU MPENCTaBISIOT CO0OH skuakoctu. OAHAKO, Kak IPaBHIIO,
JKEJIATeJIbHO HAHOCUTh MX HAa KOXY B BHJAE KOMIIO3MIMH MM COCTaBOB B KOMOWHALUU C
JAePMaTOJIOTMYECKH TPUEMIIEMBbIM HOCUTENIEM, KOTOPBIA MOXKET ObITh TBEPIBIM HITH KUIKUM.

ITopxopsuue TBepAble HOCHUTENM BKJIIOUYAKOT TOHKOJUCIEPCHBbIE TBEpIble BELIECTBA,
Takhe KakK TajibK, TJIMHA, MHUKPOKpUCTAJUIMYecKas LeJUTr0JI03a, AUOKCHUI KPEMHMs, OKCHJ
aMmoOMUHUS U ToMy nopobHoe. [logxonsmue KUIKHe HOCHTENN BKIIIOYAIOT BOAY, CITUPTHI HIIH
TJIUKOJIH, VI CMECH BOJA-CIIUPT/TIIMKONb, B KOTOPBIX HACTOSIINE COENUHEHHS MOTYT OBbIThH
pacTBOpPEHbl WJIM IUCTIEPTHPOBaHBI B 3(P(PEKTUBHBIX KOHIEHTPALMSX, HEOOS3aTebHO C
MOMOIIBI0 HETOKCHYHBIX T[OBEPXHOCTHO-AaKTUBHBIX BEIIECTB. AJBIOBAHTBHI, TaKHe Kak
apoOMaTH3aTOPbl U JIOTIOJHUTENbHbIE AHTHMUKPOOHBIE areHTbl, MOTYT OBITh 1OOABIEHBI IJIS
ONTUMU3ALMU CBOMCTB AJI1 AAHHOTO NpuMeHeHus. llomyueHHble XUIKHE KOMIO3ULIUHU MOTYT
HAHOCHUTbH C MOMOINBIO BIUTBHIBAIOMINX CaN(eTOK, MPUMEHATh AJIsl MPONMUTKU OMHTOB M IPYTUX

MOBA30K, WM PpacClbUIATh Ha HOpa}I(eHHbeI y4aCTOK € HCIOJIb30OBAHUEM HACOCHBIX HIINU
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a’PO30JIbHBIX PACIBUIUTEINEH.

3aryCTuTeny, Takiue Kak CHHTETUYECKHE MOJTUMEpPBI, JKUPHbIE KUCIIOTHI, COJIU U CIIOKHBIE
5¢upbl  KUPHBIX KUCJIOT, SKUPHbIE CHOHPTHl, MOAU(UIMPOBAHHBIE LEJUIIOJO3bl  WJH
MOIU(HUIIMPOBAHHBIE MHUHEPAJIbHbIE BELIECTBA, TAKXKE€ MOIYT HCIOJNb30BaThCS C SKUIAKUMHU
HOCHTEJISIMU JUIsI 0Opa3oBaHUS JIETKO HAMa3bIBAIOINMXCS MACT, rejiei, Ma3el, MbUI U TOMY
nopoOHOTO, I HETTOCPEACTBEHHOTO HAHECEHUST Ha KOXKY TTOJIb30BATES.

[Tpumepsl TONE3HBIX JEPMATOJOTMYECKUX KOMIIO3MLUH, KOTOpble MOIyT OBITH
UCTIOJIb30BAHBI Il JOCTABKU COEAMHEHHWH MO JNaHHOMY H300pPETeHHIO Ha KOXKY, U3BECTHBI B
naHHON oOmactu TexHuWkH, Hampumep cM. Jacquet et al. (marenr CIIIA Ne 4608392,
BKJIFOYEHHBIA B JAHHBI JOKYMEHT mocpenctBoM ccbuiku), Geria (matent CLIIA Ne 4992478;
BKJIFOYEHHBIH B JAHHBIA JOKYMEHT IMOCpeacTBOM ccbuiku), Smith et al. (marent CIHA Ne
4559157, BKIFOUEHHBIH B JAHHBIA JOKYMEHT IOCPEACTBOM ccbuikn) U Wortzman (marent CIIA
Ne 4820508; BKJTFOUEHHBIH B JAHHBINA JOKYMEHT MOCPEICTBOM CCBLIKH).

[Tonxonsimue MO3UPOBKU COSAMHEHUIH MO AaHHOMY H300PETEHHIO, MO MEHBIIEeH Mepe
NEPBOHAYAJIBHO, MOTYT ONpPEAENATh MyTEM CPaBHEHUS UX aKTHUBHOCTH in Vitro ¥ akTUBHOCTH in
Vivo Ha Mopemsix Ha >KMBOTHBIX. CriocoOsl skcTpamossanui 3¢¢GEeKTUBHBIX 103 JUIA MBIIIEH U
APYTUX JKUBOTHBIX HAa YEJIOBEKA M3BECTHBI B JAHHOHN O0JACTH TEXHHKH, HAIPUMEP, CM. MaTE€HT
CIIA Ne 4938949 (BrIFOUEHHBIH B JAHHBIN JOKYMEHT IIOCPEICTBOM CCHUIKH).

KomnuecTBo coennHeHust Wi ero (apMaleBTHUECKH MPUEMIIEMON COJIH, HEOOXOIUMOe
I JIedeHus, OyIeT BapbHPOBATHCS HE TOJBKO B 3aBUCHMOCTH OT KOHKPETHOIO BBIOPAHHOTO
COEAMHEHUs] WJIH COJM, HO M OT croco0a BBEAEHUs, NPUPOABI COCTOSHUS, IOABEPraeMoro
JICUEHUIO, a TAKXKe BO3pacTa U COCTOSHUS MalMEeHTA. MALUEeHTOM U B KOHEUHOM UTOre OCTAaeTCs
Ha YCMOTpEHHE JIeUallero Bpada Win KJINHULKCTA.

B uenom, ognHako, momxopsimasi 1o3a OyaeT HaXOAWTCS B AuanazoHe oT okoso 0,5 mo
okono 100 MI/Kr Maccel Tenla perMIUeHTa B CYTKH, HAlIpUMep OT OKOJIO 3 10 0KojJo 90 Mr/kr
MacChl T€JIa B CYTKH, OT OKOJIO 6 1O OKOJIO 75 MI Ha KMJIOTPaMM MAacChl TeJla B CYyTKH, OT OKOJIO
10 mo okojio 60 MI/Kr Macchl Tesla B CYTKH MJIH OT OKOJIo 15 1o okosno 50 MI/Kr macchl Tejia B
CYTKH.

CoenuHeHus1 MO JaHHOMY W300pETEHUI0 WM MX (hapMaLEBTHYECKH MPUEMJIEMbIE COJIU
MOTYT OBITh JIETKO MPUIOTOBJIEHBI B BHIE CTAHNAPTHOW JIEKAPCTBEHHOW (DOPMBI, Hampumep,
coaepskawmue ot 5 1o 1000 mr, ot 10 1o 750 mr unu ot 50 1o 500 Mr akTUBHOTO MHIPEIUEHTA Ha
€IMHULLY JIEKAPCTBEHHOH (opMbl. B OTHOM BapHaHTe OCYIIECTBJIEHHS B TaHHOM H300pETEHUH
NpeAaraeTcsi KOMIIO3ULMSL, COAeprKalnasi COEAMHEHUE MO HACTOALIEMY H300PETEHUIO MIIH €ro
(dapManeBTHYECKH TpHEMJIEMbIE COJH, TNPUTOTOBJICHHbIE B BHIE TAaKOW CTaHOAPTHOH
JekapcTBeHHOH (Gopmbel. JKemaemast no3a Moxer ObITh YAOOHO NpencTaBiieHa B BHIE Pa30OBOM
703bl WIM B BUJE pPAa3feNeHHbIX 103 AJsd BBEIEHUS 4epe3 COOTBETCTBYIOLIUE WHTEPBAJIbI,
HampuMep, B BHJIE JIBYX, TPEX, UYEThIPEX MK Oosee NOMOJHUTENbHBIX 103 B feHb. CaMy 4HacTh
703bl MOTYT JONOJHHUTEIBHO Pa3AeisiTh, HAPUMEP Ha PsA OTHENbHBIX CBOOOAHO Pa3HECEHHBIX
BBEJICHUH.

COBI[I/IHeHI/Iil o AaHHOMY I/1306peTeHI/II-O UK HUX (I)apMaLIeBTI/ILIECKI/I MPUEMJIEMBIC COJINU
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MOJKHO TaKk€ BBOAMTb B KOMOWMHAILMM C APYTUMH TEPAIeBTUYECKHIMU areHTaMH, HampuMmep,
APYTUMH areHTaMH, TMPUMEHUMbIMU JUIs JIEUEeHUs WM NPO(HIAKTHKH HIIEMHH, KPOBONOTEPU
i penepy3nOHHOTO MOBPEXASHH. B HEKOTOPBIX BapuaHTaX OCYINECTBJIEHUS COEANHEHHS 10
HACTOSIIEMY H300pETEHHUI0 U UX (papMalleBTUYECKH ITPUEMIIEMbIE COJIM TAK)K€ MOKHO BBOIUTH B
KOMOMHAIIMK C OJHUM HIIM Oojiee APYTHMMH TEePareBTHYECKHMMH areHTaMH, IPUMEHUMbBIMH IS
Je4eHus1 Wi NpoUIaKTHKHU odTanbMoorudeckoe 3adoneBanne uin 3ab00eBaHus I1a3.

Hpyrue cuctembpl OOCTaBKM MOTYT BKJIIOYAaThb CHCTEMBbI JOCTaBKU C IJIUTEIbHBIM
BBICBOOOKICHHEM, OTCPOYEHHBIM BBICBOOOKIEHUEM WM 3aMEIICHHBIM BBICBOOOXKICHHEM, KaK
XOpOLIO U3BECTHO B AAHHOW 00JacTH TeXHUKHU. [TOBTOPHBIX BBEAECHHMI aKTUBHOT'O COCIMHEHUS
MOJKHO M30eratb Nmpu MOMOLIM TaKUX CHUCTEM, YBEJINYHBas yIOOCTBO Al CyOBeKTa M Bpaya.
MHorue THIbI CUCTEM JOCTaBKU C KOHTPOJUPYEMBIM BBICBOOOXKIEHHEM JOCTYIHBI U XOPOLIO
U3BECTHBI OOBIYHOMY CIELHAIUCTAM CpenHeill KBalu(uKauuu B JAHHOH OOJACTH TEXHUKHU.
Mosker OBITh JKEJaTeNbHO HCIOJb30BATh HMIUIAHTAT C MPOJOUKUTENBHBIM 3aMEIJIEHHBIM
BbICBOOOXKIEHHEM. JlONroCpOYHOEe BBICBOOOKIEHHE, HCIOJIb3yeMOE B IAaHHOM JIOKYMEHTE,
O3HA4aeT, 4TO CHCTEMa JOCTABKHU WJIM UMIUIAHTAT CKOHCTPYHUPOBAHBI U MPUCTIOCOOJEHBI IS
JNOCTaBKH TEPANEeBTUYECKUX YPOBHEH aKTUBHOI'O MHIPEIHUEHTA B TEUEHHE MO MeHbluel Mepe 30
JHEH, a MPeanoYTUTENbHO 60 THE.

B onpeneneHHbIX BapHaHTax OCYINECTBJICHUS] COEIMHEHHUE IO JaHHOMY H300pPETEHHIO
COCTaBJICHO MJI1 BHYTPUIJIA3HOIO BBENCHMsI, HAIPUMEpP, NPsIMOM HMHBEKLUWU, WIA BBEICHUS
BHYTPb WJIA COBMECTHO C BHYTPHUIJIA3HBIM MEAULMHCKUM YCTPOWCTBOM. B ompeneneHHbIX
BApPUAHTAX OCYIIECTBJIEHUS COENUHEHHE IO JaHHOMY H300pPETEHHI0 COCTaBJIEHO B BHIE
0()TaTbMONIOTNYECKOrO pacTBOpa. B HEKOTOpPBIX BapuaHTaX OCYIIECTBICHUS H300pETEHUs
COEIMHEHHE MO AaHHOMY H300pETeHHI0 MOTYT BBOJUTH IOCPEICTBOM OKYJISIPHOW IOCTaBKH,
HaIlpuMep JIOKAJIBbHBIM OKYJISIPHBIM BBENECHHEM, BKJIOYass MECTHOE, BHYTPUBHUTPEATIbHOE,
MEPUOKYJISIPHOE, TPaHCCKJIEPAJIbHOE, perpoOynbdapHoe, OKOJIOCKJIEPAJILHOE,
CyIpaxopHouaaJbHOe WK CyOTeHOHOBOe BBeneHue.CoenMHEeHHe MO JaHHOMY H300pETeHHIO
MOTYT BBOJUTB MOCPEICTBOM OKYJISIPHOM TOCTABKH HJIH OTAENIBHO, WK B KOMOMHALIUU C OJHUM
wu OoJee TOTOHUTENbHBIMU TEPANEBTUYECKUMHU areHTaMH.

CoenuHeHHss TO JaHHOMY H300pPETEHHUI0 MOTYT COCTaBJSITH Uil pPa3MELICHUs B
MEIUIUHCKOM YCTPOHCTBE, KOTOPOE MOXKET BKJIOYAaTh JIIOOOH W3 MHOXECTBA OOBIMHBIX
TPAHCIUIAHTATOB, CTEHTOB, BKJIIOYasi CTEHTOBBIC TPAHCIUIAHTATHI, KATETEPHI, HATYBHbIE OAJUIOHBI,
KOP3MHBl WM JIPyroe yCTPOWCTBO, KOTOPOE€ MOXET pa3MellaTbCsi WJIH I[OCTOSHHO
UMILIAHTUPOBATBCST B MPOCBET Tena. B KadecTBe KOHKPETHOrO MpPUMEpa KEJIATEIbHO HMETh
YCTPOWCTBA U CHOCOOBI, KOTOPBIE MOTYT AOCTAaBJIATbH COSAMHEHUS 10 TAaHHOMY H300pPETEHHIO B
001acTh Tea, KOTopasi MPOLLUIA OATOTOBKY WHBA3UBHOHM TEXHUKOI.

B nmpumepe ocymecTBieHus1 n300pETeHNsT COENUHEHNE N0 TaHHOMY H300pPETEeHHI0 MOTY
NOMEWATh BHYTPb MEAULIMHCKOIO YCTPOWCTBA, TAKOINO Kak CTEHT, W MOOCTAaBJSATb K MECTY
JICYECHUs! IS JICYCHHsI YaCTH Tea.

CTeHTBI UCIIONB30BAIM B KAU€CTBE HOCUTENEHN NIl JOCTaBKU TEPaNeBTUYECKUX CPENCTB

(T. e  JNEeKapCTBEHHBIX CPEACTB). BHYTPUCOCYAUCTBIE CTEHTBI OOBIYHO  IMOCTOSIHHO
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UMIUIAaHTUPYIOT B KOPOHAPHBIE WIH Nepudepuiinbie cocyabl. KOHCTpYKLIMU CTEHTOB BKIIFOYAIOT
koHcTpyKumu u3 nateHra CIIIA Ne 4733655 (Palmaz), matenra CIIIA Ne 4800882 (Gianturco)
win mareHra CIITA Ne 4886062 (Wiktor). K TakuM KOHCTPYKIMAM OTHOCATCS Kak
METaJUINYECKUE, TaK U IMOJMMEPHBIE CTEHTBI, & TAKXKE CAMOPACLINPSIOIINECs CTEHThI U CTEHTHI C
pacmupsroumucs  O6aymioHamu.  CTEHTBI Takke€ MOTYT HCIIOJNb30BAaThCA JJISI  JOCTABKH
JIEKApCTBEHHOI'O CPEACTBA B MECTO KOHTAKTa C COCYAMCTOM CEThIO, KaK PaCKpBITO, HAIIPUMED, B
natentre CIIIA Ne 5102417 (Palmaz), matente CIIIA Ne 5419760 (Narciso, Jr.), marenre CIITA
Ne 5429634 (Narciso, Jr) m B MEXKIYHapOAHBIX MaTEHTHbIX 3asBkax Ne WO 91/12779
(Medtronic, Inc.) u WO 90/13332 (Cedars-Sanai Medical Center).

TepMuH «OCaXIEHHBIN» O3HAYAET, YTO COEIWHEHHE HAHOCUTCS, aAcopOupyercs,
MOMEIIAETCSl WIM WHBIM 00pa3oM BKIIOYAETCS] B YCTPOHCTBO M3BECTHBIMH B JAHHOW OOJIACTH
TeXHUKH crocobamu. Hampumep, coeanHeHHEe MOXKET OBITh MOTPYKEHO B IOJUMEPHbBIE
Marepuagbl (MaTPUYHBIA THI) W BBICBOOOKIACHO M3 HHUX, WIH OKPYXXEHO MOJUMEPHBIMU
MarepuagamMu (pe3epByapHBI THI) U BBICBOOOXKIEHO Hepe3 HUX, MaTepHaJbl MOKPHIBAOT HIIH
OXBAaTBIBAIOT MEIHMLIMHCKOE YCTPOHMCTBO. B mocnenneM mnpumepe COEOMHEHHE MOXKET OBITh
3aKJIFOYEHO BHYTPb MOJUMEPHBIX MATEPHAIOB MJIM CBS3aHO C IMOJMMEPHBIMU MaTepHallaMH C
UCTIONIb30BAHUEM OJIHOM MM OoJiee METONUK TIOJyYeHHs] TAKMX MAaTe€PHajioB, WU3BECTHBIX B
OaHHOW o0lacTH TeXHUKH. B Jpyrux cocraBaX COENUHEHHE MOXKET CBSI3BIBATBCS C
MOBEPXHOCTBI0 MEIUILIMHCKOrO YCTpoiicTBa 0e3 HEeoOXOOUMOCTH HAHECEHUs MOKPBITHS,
HAIpuMep C TOMOIIBIO OTHENSIEMBbIX CBs3€H, M CO BPEMEHEM BBICBOOOXKIATBCS, WM MOXKET
yIAJATbCS aKTUBHBIMH MEXaHWYECKMMH HJIM XUMHYECKUMH Ipoleccamu. B apyrux cocraBax
COEANHEHHE MOXET HAaxXOIUThCS B IOCTOSSHHO HMMMOOMIIM30BaHHOW ¢opme, KoTopas
NPEAOCTABIISAET COEUHEHNE B MECTE UMILIAHTALIIH.

B HEKOTOpbIX BapHaHTaX OCYILIECTBJICHHS COEJUHEHHE MOXKET ObITh BKIIOYEHO B
HOJUMEpHbIE KOMIIO3UIIMKM BO BpeMs (OPMUPOBAHUS OHOCOBMECTUMBIX ITOKPBITHH IS
MEIUILUHCKUX YCTPOMCTB, TAKUX KaK CTEHTHL. [IOKpBITHS, TOJy4YE€HHBIE U3 STHX KOMIIOHEHTOB,
KaK MPaBUJIO, OAHOPOJAHBbIC U MPHUTOIHBIC JJIsl MOKPBITHS Psiia YCTPOMCTB, MpeIHA3HAYSHHBIX
IJI UMIUTAHTALIH.

[Tonmumep MokeT OBITh KaK OMOJOrMYECKH CTa0WIbHBIM, TaK ¥ OMOPACCACHIBAIOIIUMCS B
3aBHCUMOCTH OT JKEJIaeMOH CKOPOCTH BBICBOOOKIACHHS MJIH JKEIaeMOW CTETeHU CTa0MIBHOCTH
NOJIIMEpa, HO YacTO JAJII 3TOTO BapHaHTa OCYLIECTBJICHUS H300PETEHHs MpPEANOYTUTENbHEE
UCTIONB30BaTh OMOPACCACBHIBAIOIIMICS TOJIMMEpP, TOCKOJBKY B OTIMYHE OT OHOJOrHYECKH
CTa0MJIbHOTO TIOJIMMEPA, OH He OyJeT MPUCYTCTBOBATH JOJITOE BPEMsI MOCTIe UMIUIAHTALIUH, YTO
BbI3BIBAET  KaKYIO-IMOO  HEONArONpUATHYID  XPOHHYECKYID)  JIOKAJIBHYK  PEaKLHIo.
buopaccacbiBaromyecs: MOJUMEPBI, KOTOPBIE MOTYT HCIOJNb30BaTh, BKJIIOYAIOT, HO HE
OrPaHUYMBAIOTCS UMH, NMOJH(L-MOIOYHYIO KHUCIIOTY), MOMUKANPOIAKTOH, nojuriukomny (PGA),
nonu(naktun-rmukonnn) (PLLA/PGA), mnomu(ruapoxkcuOyrupar), nonu(TuapokcuOyTupar-
KOBAJIEpaT), TMOJUANOKCAHOH, CJIOXHBIM MONMUOPTO3(hUP, MONUAHTHAPHI, MNOJH(IJIUKOJIEBYIO
KHCJIOTY), MOJU(D-MOJIOUHYIO KHCJIOTY), MONHU(L-MOJOYHYIO KHCIOTY), MOJH(D, L-MOJOYHYIO

kucnory), nonu(D, L-naktun) (PLA), momu(L-naktua) (PLLA), momu(rivkoieByr0 KHCIOTY-
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tpumeTmieHkapoonar) (PGA/PTMC), nommtuneHokenn (PEO), mnomunnoxcanon (PDS),
cnokHbli  nmonudochospup, ciaoxHbil  nonudpochospupyperana, Mmonu(aMUHOKHCIOTHI),
[IIaHOAKPUJIATHI, MOJU(TPUMETHIEHKapOOHAT), MoMU(MMHUHOKapOOoHaT), cononu(3(pup-crosxkHbIe
s¢uper) (Hanpumep, PEO/PLA), monuankunenokcanarsl, mnonudocdaszeHbl U OHOMOIEKYJIbL,
Takue Kak (uOpuH, GUOPUHOreH, LEJUIIOI03a, KpaxMal, KOJUIAreH M THajJypOHOBas KUCIIOTA,
HOJIU-3TICHJIOH  KaNpOJIAKTOH, TOJUTHIPOKCHMACISHAS KHCJIOTA, CJIOXKHBIE MOJHOPTO3(UPHL,
NOoJMaleTaly, MNOJUIUTUAPONUPAHbI, MOJHLMAHOAKPUIIATBI, IEPEKPECTHO CLIUThIE MU
ampunarudeckue OJOK-COMONIUMEPBI THAPOTeNei 1 Apyrue NoAXonsimue OUopaccachbIBAOIUECS]
NOTJTUMEPBI, WU3BECTHbIE B NaHHOH oOjacTh TexHWkH. Kpome TOro, MOXHO HCIOJIb30BaTh
Ounonornyecku CTaOWIbHBIE IOJUMEPbl C OTHOCHUTENBHO HHU3KOW XPOHUYECKOW peakuuen
TKaHel, Takue Kak TIOJUYPETaHbl, CHJIUKOHbI U CJIOXKHbIE NONMA(QUPBL, a TaKXkKe Ipyrue
NOJIIMEPBI, €CITH UX MOKHO PacTBOPSATh M OTBEPKAATh WIIM TOJIUMEPHU30BaTh HA MEAHIIMHCKOM
YCTPOWCTBE, HAMpPHUMEpP TONHONECPUHBI, COMOJUMEPBl IMOJUU300yTHIICEHA W JTHIICH-ab(a-
one(MHOB, AaKPWIOBBIC TIOJUMEPbl U COMOJUMEPHI, BHHHWJITAJIOT€HHBIE IOJUMEPBl |
COTOJIUMEPHI, TAKHE KaK MMOJMBUHIIIXJIOPHU, TIOIMBUHIIITUPPOIHIOH; OTUBHHUIIOBBIE 3(QUPHI,
TakWue KakK TOJMBUHWIMETHJIOBBIH  3(QUp, TOJUBUHWINAEHTAJIOTCHUABl, TaKHe Kak
NOJUBUHWIMASHPTOPU H TMOJUBHHWINACHXJOPHI, MOJHAKPUIOHUTPIII, TTOJUBUHUIOBBIE
KETOHBI, TOJIMBUHWJIOBBIE APOMATUYECKHE COCJUHEHHUs, TaKhHe KaK MOJUCTUPOJ, CIIOXKHbIE
NOJIMBUHUJIOBBIE 3(UPBIL, TaKHE KaK MMOJMBUHUJIALETAT, CONMOJMMEPbl BUHHIJIOBBIX MOHOMEPOB
APYT € APYroM U oJe(UHBI, TAKHE KaK COMOJUMEPB! STHIICH-METHIMETAKPUIIATa, COMOINMEPHI
aKPWJIOHUTPUJI-CTHpPONIa, cMoibl ABS wu conmonmmeps! 3THIIEH-BHHWJIALETATa, NHUPAHOBBIN
COTIONIUMEpP;  MOJUTHIPOKCUIIPONMIMETAKPUIAMHUAPEHO,  MOJUTHAPOKCUITUIIACTIAPTAMHII -
(eHOJ;, MONMMAITHIIEHOKCUA-TIONUIIU3HUH, 3aMEINEeHHBbI OCTATKaMH MaJbMHUTONNIA, IMOJHAMMUIIBIL,
TaKue Kak HEWIOH 66 M MOJHMKANpOJNAKTaM, aJKUAHbIE CMOJbL, MOJHKApOOHATHI,
HOJTMOKCUMETHIICHBI; MTOJMUMUJIBL, CIOXKHBIE MOJTUA(HUPHI; STIOKCHIHBIE CMOJIBI, OJIHYPETAHBI,
BHCKO03a; TpUALleTaT BUCKO3bI; LEJUIFOJIO3a, alleTaT LeJUTI0JIO3bl, OyTHpaT LeJUTHJI03bl, OyTHpar
aretaT ILEJUTIOJIO3bl; LeJUIohaH, HUTPAT LEJUTIOJIO3bl, MNPOMHMOHAT LEJUTIOJIO3bL, 3(UpPbI
LIEJUTIOJIO3BL; ¥ KapOOKCUMETHIILIEIIIIONO03A.

[Tonumepbl U MONYNIPOHULIAEMbBIE TTOJIMMEPHBIE MATPHUIBI MOTYT ObITh C(POPMOBAHBI B
U37IeJUs ONpefesIeHHON (POPMBI, TAKUe KaK KJIAMAaHbI, CTEHTBI, TPYOKH, TPOTE3bI H T.11.

B HEKOTOpBIX BapHaHTaxX OCYLIECTBJICHHS COEIWHEHHE 10 ITAaHHOMY H300pETeHHUIO
CBSI3aHO C TOJMMEPHOH MJIM MOJYMPOHUIIAEMON MOJMMEPHON MaTpHIIeH, KOTOPYIO (HOPMYIOT B
BUZIE€ CTEHTA WJIN CTEHT-TPAHCIUIAHTATA.

OOBMHO TOMUMEPBl HAHOCAT HAa TMOBEPXHOCTh HWMILUIAHTHPYEMOT'O YCTPOHCTBA MyTEM
HAHECEHUs! MOKPBITHA LEHTPUPYTHPOBAHUEM, MOTPYKEHUS WM pacmbuieHus. s >Tol nenu
TaK>K€ MOTYT OBIThb HCIIOJIb30BaHbI JOMIOJHUTEIbHBIE CIIOCOOBI, M3BECTHBIE B JAaHHOH 00JacTh
TexHUKH. CrocoObl pacmbpUIeHHs BKJIIOYAIOT KakK TPAIULUOHHBIE CIIOCOOBI, TaK M METOMAbI
MHUKPOOCAXKIEHHsI C UCTIOJIb30BAHUEM J[03aTOopa CTpyiHOro tuna. Kpome toro, monumep MoryT
OCaXIaTh HAa HMIUIAHTHPYEMOE YCTPOHCTBO C WCMOJIb30BaHHEM (HOTOIUTOrpadur, UYTOOBI

IIOMECTUTD MOJIUMEP TOJIBKO Ha OINpPEESIEHHbIE YACTH YCTPONCTBA. Takoe MOKPBHITHE YCTPOUCTBA
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o0ecrieunBaeT PaBHOMEPHBIN CJIOH BOKPYr YCTPOMCTBA, YTO MO3BOJISET YJIYUIIUTh TU(PPY3HIO
Pa3JIMUYHBIX AaHAJIUTOB Yepe3 MOKPBITHE YCTPONUCTBA.

B HEKOTOPBIX BapHaHTaX OCYINECTBJIEHUS COEAMHEHUE COCTABIISIIOT ISl BBICBOOOIKAECHUS
U3 TOJUMEPHOIO MOKPBITHS B OKPYXKAIOIIYK CpeAy, B KOTOPYIO IMOMEINEHO MEAULIMHCKOE
ycrpoiictBo. IlpennodrurenbHO, 4YTOOBI COEAMHEHHE BBICBOOOXKIAIOCH KOHTPOJIHPYEMbIM
0o0pa3oM B TeueHHEe JUINTEIBHOIO MepHuoja BPEeMEHHU (HampuMep, MECSILEB) C HCIOIb30BAHHEM
N0 MEHbUIEH Mepe OJHOIO U3 HECKOJBKUX XOPOLIO HM3BECTHBIX METONOB C IMPUMEHEHHUEM
TIOJIMMEPHBIX HOCUTEJIEH HITH CJIOEB AJIsi KOHTPOJIS 3JIIoupoBanus. Hekoropeie u3 3Tux crnocoboB
onucanbl B mareHTHOM 3asBke CIIIA 2004/0243225A 1, noHOE pacKpbITHE KOTOPOU BKJIFOUYEHO B
TaHHBIA JOKYMEHT B IIOJIHOM OOBEME.

bonee Toro, xak ommcaHo, k npumepy, B mnareHte CIIA Ne 6770729, kortopslii
MOJIHOCTBIO BKJIIOUEH B JaHHOE OINUCAHME, PeareHTaMu U YCIOBHSIMHU PEaKLUU MOJUMEPHBIX
KOMITO3UIIMI MOKHO YTIPABISATh TakK, 4TOObI MOXKHO OBUIO KOHTPOJHMPOBATH BBICBOOOXKIEHHE
COEAMHEHUs] W3 MOJIMMEPHOro TMOKphITHs. Hampumep, MOXXKHO MoAyiIupoBaTh KO3(pQHUIHUEHT
mudpdysun  omHOro wium  Oojiee  TOJNMMEPHBIX  TOKPBITHH, YTOOBI  KOHTPOJHPOBATH
BBICBOOOXKIIEHHE COEJUHEHUs] M3 IMOJIMMEPHOrO MOKPBITHS. B BapuaHTe Ha 3Ty TEMy MOKHO
KOHTPOJHpoBaTh Kodpduument auddysuu ogHoro uiau Oosee MOIMMEPHBIX MOKPBITUH, YTOOBI
MOJYJHPOBATh CIIOCOOHOCTh AHAJNTA, NMPUCYTCTBYIOIIETO B Cpede, B KOTOPOH HAXOIUTCS
MEIUIMHCKOE YCTPOHCTBO (HANpHMep, aHajIWTa, KOTOPbIM oOjerdaer paspyLIeHHe MWIIH
THIPOJIN3 HEKOTOPOM YacTH TIOJIMMepa), Ha TOJyYeHUs JOCTyna K OJHOMY WM Oojee
KOMITOHEHTaM BHYTPH NOJMMEPHOH KOMIO3ULUH (1, HAapUMeEp, MOAYJIHUPOBATh TAKMM 00pa3om
BBICBOOOXKJIEHHE COETUHEHUS U3 TIOJMMEPHOT0 MOKPhITHs). Elle o1nH BapHaHT OCyIECTBIECHHS
N300peTeHNs BKIIIOYAET YCTPONUCTBO, UMEIOLIEE MHOKECTBO MOJUMEPHBIX MOKPBITHH, KaX10€ U3
KOTOPBIX MMeeT MHOXecTBO koa(duimentoB nuddysumu. B Takux BapuaHTax OCYIIECTBICHUS
JIaHHOTO M300peTeHus] BBICBOOOXKACHUE COCAMHEHUS M3 IOJMMEPHOTO IOKPBITHS MOXKET
MOJyJIUPOBATHCS MHOKECTBOM IMOJMMEPHBIX OKPBITHIA.

B eme ogHOM BapWaHTe OCYLIECTBJIEHHS IAaHHOTO H300peTeHUs BBICBOOOXKICHUE
COEAMHEHUS U3 MOJIMMEPHOTO TIOKPBITUSI KOHTPOJHPYETCS] MOAYJIUPOBAHHEM OHOTO WU OoJiee
CBOWCTB IMOJIMMEPHOW KOMITO3ULIMH, TAKUX KaK HAJIUYHE OJHOTO HJIM 0OJiee SHAOTCHHBIX HIIH
5K30T€HHBIX COEJUHEHUH, WM, anbTepHaTuBHO, pH nommmepHoi kxomnosuuuu. Hanpumep,
HEKOTOpBbIE TIOJIMMEPHbIE KOMIIO3MLIUKM MOTYT MPEIHA3HAYaThCsl JJII  BBICBOOOIKIIEHHS
COEJJMHEHMs B OTBET Ha yMeHbleHne pH nonuMepHoi KOMIO3UINH.

Habopui

B nmanHOM mM300peTeHMM TaKkXke Mpeasaraercst HaOOp, BKIIOYAIOIIUN COEIWHEHHE IO
HACTOSIIEMY M300PETEHHIO WM €ro (papManeBTUYECKH MPUEMIIEMYIO COJb, TIO MEHBIIEH Mepe,
OJIHO IPyroe TepaneBTUYECKOe CPEACTBO, YIIAKOBOYHBIN MaTepHall U UHCTPYKLIUU 110 BBEIEHUIO
COEAMHEHUs] TI0 HACTOSIIEMY H300pETEeHHIO MM ero (papMauneBTHUECKH MPUEMIIEMOH CONU |
APYTrOro TepaneBTUYECKOrO0 CpPEACTBA MM CPEACTB MIIEKONMUTAIOLIEMy [Js JIEYEHHs] WU
npoUIaKTHKU 3a00JI€BaHUS WM COCTOSHUSA, XapaKTepHU3yIoIIerocs abeppaHTHONH aKTHBHOCTBIO

koMIieMeHta. B omHOM BAPHUAHTEC OCYLICCTBJICHUS MIJICKOIMMUTAIOIICE IIPEACTABIISACT coboit
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YeJIOBeKa.

Crienmanucty oOBIYHON KBadM(PHUKAIUK B COOTBETCTBYIOIIMX OOJACTSAX TEXHHUKH OyneT
HOHSITHO, YTO JPYrue MOAXOASALINe MOAM(UKALMM U aJanTalid B OTHOLICHUH KOMIO3ULIMHA U
criocoOOB, OMHCAHHBIX B JAHHOM JAOKYMEHTE, JIETKO BHIHBI W3 ONHMCAHMS H300peTeHws,
COepIKaIerocss B JaHHOM JOKYMEHTe, B cBeTe HWH(poOpManmy, H3BECTHOW OOBIYHOMY
CHELUATIICTY, U MOTYT OBITb CcHenaHbl 0e3 OTCTyIUIeHHs OT oObeMa H300peTeHHs WM ero
Mo00ro BApUaHTa OCYLIECTBICHUSL.

IMTPUMEPHI

ITocne moapoOHOro OMUCAHUS HACTOSIIETO M300PETEHHs, OHO Takke OyneT OoJiee YeTKO
MOHSITO TyTEM PACCMOTPEHHUsI CIEOYIOLIUX MPHUMEPOB, KOTOpbIE BKIIFOYEHBI B HACTOSIIMIA

AOKYMEHT TOJIbBKO B LEAX HWJUIIOCTPAIMU W HE TMPEAHASHAYCHbI JIA OTPAaHUYCHUSA OaHHOTO

n300peTeHus.
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Cragus-1: ITonyuenue (7-6pomOenzodypan-5-mn)meranona (1b)

K nepememuBaemomy pactBopy 7-OpombOen3odypan-5-kapooHoBoii kucnotel (1a) (10 T,
41,5 mmonb; CAS Ne 286836-25-7) u N-metunmopdonuna (5,47 mi, 49,8 mmoins) B TT'® (200
mut) ipu —5°C pobasnsnu u3o0yTunxaoppopmuar (6,54 mi, 49,8 Mmonp). PeakimoHHyI0 CMeCh
HepeMeIInBaIi B TeUeHHue 15 MUHYT, QUIbTPOBAIHM uUepe3 CJIOH LEeNUTa U OCaTOK MPOMBIBAIN
TT® (3 x 20 mi). @unbrpar oxnaxnamun 10 0 °C u ocropokHO AoGaBnsau (ra3 OBICTPO
Bbinensiics) pactBop NaBHy (4,71 1, 124 mmonb) B Bome (10 mut). PeakuumoHHYIO CMeCh
nepeMenuBaiy B TeueHue 30 MuH, pa3daBiisiiiu Bonoi (20 Mit), MpOMBIBAJIN THJIALIETATOM (3 X).
Opranuueckuie Ciou OOBEIUHSITH, CYLIMIH, (PUIBTPOBAIM U KOHLIEHTPUPOBAIU B BaKyyme C
nojyueHuem (7-Opombensodypan-S-un)meranona (1b) (9 r, 96% BeIXOm) B BHIe Oesoro
TBEPJIOTO BELIECTBA, 'H ssmP (300 MI'u, AMCO-de) 6 8,09 (n, J=2,2 T'u, 1H), 7,59 (n, J=1,4 T'yy,
1H), 7,49 (0, J=1,4 T'u, 1H), 7,07 (n, J=2,2 T'u, 1H), 5,34 (1, J=5,8 T'y, 1H), 4,57 (n, J=5,8 T'Ly,
2H).

Cragus-2: Tlonyuenuwe stun 2-(2-((7-6pombenzodypan-S-ui)MeToKcH)peHm)anerara
(1d)

K pactBopy (7-OpombOenzodypan-5-um)meranona (1b) (9 1, 39,6 mmomnb),

tpudennndochuna (11,44 r, 43,6 mmonb) u >3tun 2-(2-runpokcudenmn)anerara (1c¢) (7,86 r,
43,6 mmonb; CAS # 41873-65-8) B AXM (180 mun) mpu 0°C nobaBisin 1Mo KarisiM pacTBOP
ouc(4-xnopbensnn)azonukapookcunara (DCAD) (16,01 r, 43,6 mmonb; CAS Ne : 916320-82-6)
B JAXM (40 mu). IlonmyuyeHHyIO CMeCh MepeMelMBall NpU K.T. B TedeHue 30 MHH H
¢unbTpOBANIM AN YIAJEHUS TBEPAbIX BeIecTB. PHIBTPAT KOHLEHTPUPOBAIHU IO/ BAKYYMOM H
NOJIyYE€HHBIH OCTATOK OYMINAIM C MOMOINBI0 KOJOHOUHON (hdm-xpoMaTtorpaguu [cunmkarennb
(80 r), amoupyst EtOAc B rekcane ot 0 1o 50%] ¢ monyuenuem st 2-(2-((7-6pombenzodypaH-
S-un)merokcu)penmn)anerata (1d) (11,5 r, 75% Bbixon) B Bume 0€I0ro TBEPAOTO BELIECTBA, 'H
SAMP (300 MI'u, AMCO-de) 6 8,15 (m, J=2,2 I'u, 1H), 7,72 (c, 1H), 7,60 (c, 1H), 7,30-7,19 (M,
2H), 7,11 (n, J=2,2 T'y, 1H), 7,07 (n, J=8,1 I'u, 1H), 6,91 (T.x., J=7,4, 1,1 'y, 1H), 5,18 (c, 2H),
4,01 (xB., J=7,1 I'y, 2H), 3,62 (c, 2H), 1,07 (1, J=7,1 T'y, 3H).

Cragus-3: Ilonyuenue ostun  2-(2-((7-(4,4,5,5-rerpamerun-1,3,2-nuokcadboposan-2-
win)oen3odypan-S-min)merokcu )penun)amerata (1e)

K Jera3upOBaHHOMY pacTBopy STUI 2-(2-((7-6pombenzodypan-5-
wi)merokcH)penmn)anerara (1d) (8,9 r, 22,87 mmons), 6uc(muHakonaro)audopa (8,71 r, 34,3
mMmonb, Ne CAS: 73183-34-3) u auerara kamust (6,73 1, 68,6 MMosib) B O€3BOTHOM JTHOKCAHE
(150 ™) pmobasmsimm Pd(dppf)Cl,-CHoCl, (1,87 1, 2,29 wmmonb). [lonyueHHyr cMmech
JerazupoBay, HamodHAnu Ar u nepememnBanu npu 90°C B TeueHue HOYM. 3areM
peakunoHHyI0 cMech pazdasisuiu EtOAc (400 mut) 1 mpomeiBanu Bogoi (100 mut). Bomssblii cioit
noBTopHO 3kcTparuposasid EtOAc (100 mi x 2). OpraHudeckue Cjou OObeIUHSIIH, POMBIBAJIH
Bomoir (100 wur), HachIleHHBIM pacTBOpoM xyopuaa Hatpus (100 wmi), cymmmm u
KOHIIEHTPUPOBAIN TOA BakyyMoM. IloiydeHHbI OCTATOK OYHUINAIHM C MOMOINBI0 KOJOHOYHOM
¢dmem-xpomarorpaduu [crmmkarens (80 1), amoupyst EtOAc B rekcane or 0 mo 40%] ¢

nonyueHuem otun - 2-(2-((7-(4,4,5,5-rerpamerui-1,3,2- nnokcadoponan-2-mui)oeH3odpypaH-5-
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wi)merokcn)penmn)anerata (le) (9 r, 90% BeIXOAD) B BUAE HE COBCEM O€JIOrO TBEPIOTO
Bemectsa; 'H SIMP (300 MI'w, JIMCO-dg) & 8,05 (m, J=2,2 T'ei, 1H), 7,84 (x, J=1,8 'y, 1H), 7,65
(n, J=1,8 T'u, 1H), 7,34-7,17 (M, 2H), 7,10 (n, J=8,1 I'u, 1H), 6,98-6,87 (M, 2H), 5,17 (c, 2H),
4,00 (xB., J=7,1 I', 2H), 3,59 (c, 2H), 1,34 (c, 12H), 1,05 (T, J=7,1 I'y, 3H).

Cragus-4: [Tonyuenune TN 2-(2-((7-(5-popmuntuoden-3-un)densodypan-5-
un)merokcH )penmn)anerata (1f)

K nerasupoBanHomy pactBopy 3T 2-(2-((7-(4,4,5,5-rerpameruin- 1,3,2-nrokcaboponaH-
2-un)oenzodypan-S-un)merokcu)penmn)amerara (1e) (2 r, 4,58 mmons) B auokcane (24 wu)
noGasysmun 4-Opomtuoden-2-kapdanbaerun (0,876 r, 5,01 mmonb), OGuc(tpudenunpocdun)
nayaauit (1) xmopun [Pd(PPhs),Cly] (0,527 r, 0,751 mmons), pactBop K,CO5 (2,076 1, 15,02
MMOJIb) B Bone (8 mut) u HarpeBasmu npu 90°C B TedeHue 3 4 Ha MacistHON OaHe B aTMocdepe
a3oTa. PeakIMOHHYI0 CMeCh OXJIAXIAIH 10 KOMHATHOH Temmepatypsl, pasdasisim EtOAc (100
wit) u Bomod (15 mur). OpraHudeckuil CJOH OTHENSIM, a BONHBIA CJIOH 3KCTPAarHpOBAIH
stunaneratoM (100 wmi). OObenwHEHHBIE OpPTaHUYECKHUE CJIOM CYIIWIH, (UIBTPOBAIH H
ynapuBajii Aocyxa. [loMydeHHBI OCTaTOK OYHINAIM C TIOMOINBIO KOJIOHOYHOW (hidim-
xpomatorpaduu [cuukarens 12 r, samoupyss DMA-80 B IXM 0-50%] ¢ mony4enunem >t 2-(2-
((7-(5-popmunruoden-3-un)denzodypan-S-un)merokcu)penmn)auerara (1f) (2,022 r, 100%
BBIXOJI) B BHIE KEJITOTO CHPOTIA. 'H saMP (300 MI'u, IMCO-dg) 6 10,11-10,02 (m, 1H), 8,70 (c,
2H), 7,83 (n, J=1,6 I'y, 1H), 7,72 (», J=1,6 'y, 1H), 7,30-7,25 (m, 1H), 7,25-7,21 (m, 2H), 7,14-
7,09 (m, 1H), 7,08 (n, J=2,2 I'u, 1H), 6,92 (1.1, J=7,4, 1,1 I'u, 1H), 5,24 (c, 2H), 3,98-3,92 (M,
2H), 3,65 (c, 2H), 1,00 (T, J=7,1 I'y, 3H).

Cragus-5: IHonyuenue 3THUI 2-(2-((7-(5-(((mpem-
OyTuncynbuHI)UMUHO )MeTIIT) THO(eH-3-1i1)0eH30¢ ypaH-5-uin)merokcu )penrn)anerara (1g)

K pacTBopy STHI 2-(2-((7-(5-dopmunruoden-3-mn)densodypan-5-
nn)merokcu)penmn)anerara (1f) (2,02 r, 9,32 mmonsb) u (R)-2-merunnponan-2-cyaspuHamuna
(2,258 1, 18,63 mmonb) B Terparuapodypane (30 mia) nobasnsiim TeTpasTokcuTuTaH (3,91 mi,
18,63 MMoONB) M TepeMeInuBajd B TEUEHHE HOYM NPU K.T. PEAKIMOHHYIO CMeCh TacHJIH
HACBIIEHHBIM PacTBOpPOM Xjopuaa Hatpus (40 mu1) u nepememnBanu B TedeHue 20 MUHYT.
BeinenuBiueecsi TBepoe BELWIECTBO YAAISIM  (PUIBTPOBAHMEM M OCAOOK IPOMBIBAIIN
stunaneratoM (400 min). OpraHuuecKuil CI0H OTHENSIIN, TPOMBIBAIN HACHIIIEHHBIM PaCTBOPOM
xjopuna HaTpus (2x50 mut), CYyIIMJIM U KOHIEHTPUPOBAIH B Bakyyme. HeouuIneHHbIH OCTaTOK
OYHMINAJIH C TOMOIIBI0 KOJOHOYHOW (uum-xpomarorpadpum [(cumukarens, 40 1, 3IH0UpYs
STUJIALIETATOM B cMecu m3oMepoB rekcana (0-20%)] ¢ monyuenunem stun 2-(2-((7-(5-(((mpem-
OyTuicynbduHI)UMUHO )MeTI) THOGeH-3-1)0eH30¢ ypaH-5-mi)Metokcu )permn)amnerata (1g)
(1,596 T, 54% BbIXOXN) B BUNe KOpuuHEBOro cupoma. 'H SIMP (300 MI'y, JIMCO-de) & 8,76 (c,
1H), 8,52 (», J=1,3 I'y, 2H), 8,14 (n, J=2,2 I'u, 1H), 7,78 (x, J=1,6 I'u, 1H), 7,71 (7, J=1,6 I'L,
1H), 7,31-7,25 (m, 1H), 7,25-7,20 (M, 1H), 7,14-7,09 (M, 1H), 7,07 (n, J=2,2 T'uy, 1H), 6,91 (1.1,
J=74, 1,1 I'n, 1H), 5,24 (¢, 2H), 3,96 (xB., J=7,1 I'y, 2H), 3,65 (¢, 2H), 1,19 (¢, 9H), 1,00 (T,
J=7,1T1, 3H).

Cranus-6: IHonyuenue 3THUI 2-2-((7-(5-(1-(1,1-
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IUMETHIITIICY Ib(p MHaAMU A0 )Tporui)THodeH-3-1m)0eH30d ypaH-5-mn)MeTokcH )peHnn)anerara
(1h)

K pacrBopy otun  2-(2-((7-(5-(((mpem-OyTuncyab(PpuHUI)UMIHO )METHIT) THODEH-3-
win)oen3odypan-S-min)merokcu)penun)auerata (1g) (0,3 r, 0,573 mmons) B TI'® (10 mur) npu -
78°C nmobGassmu octopoxkHo striamaraust Opomun (0,430 mn, 0,859 MMoIb) U MEepeMeIIUBaIH
npu -78°C B TeueHue 3 4. Peakiuio OCTOPOKHO TracHId HACBIIIEHHBIM PAacTBOPOM XJIOpHA
aMMOHHUSI M BOAHYIO a3y skcrparupoBanu stuianeratoM (3x20 mur). OpraHudeckue ciou
OOBEAMHSITH, IPOMBIBAJIM HACBILIIEHHBIM PACTBOPOM XJIOPHAA HATPHS, CYLIWIH, (PUIBTPOBAIN U
KOHLIEHTPUPOBAJIM B BakyyMe. [10Jy4eHHBIIi OCTATOK OYHINAIN C TTIOMOLIBIO KOJIOHOYHOH (hiiatm-
xpomatorpaduu [cunukaress (12 1), amoupyst EtOAc B rekcane 0-100%] ¢ monydeHueM 3Tui 2-
(2-((7-(5-(1-(1, 1-gumeTmmdTHIICY IBGUHAMUIO )TIp o ) THOD eH-3- T )0eH30d y paH-S5-
nnmerokcr)dennn)anerara (1h) (0,318 r, 100% sbixox) 'H AMP (300 MI'y, AMCO-dg) & 8,14-
8,11 (M, 1H), 8,09-8,01 (m, 1H), 7,70 (n, J=1,8 I'u, 1H), 7,64 (n, J=1,5 I'u, 1H), 7,31-7,25 (m,
1H), 7,25-7,21 (m, 2H), 7,11 (n, J=8,4 I'u, 2H), 7,05 (n, J=2,2 'y, 1H), 6,91 (1, J=7,4 T'y, 1H),
5,23 (c, 2H), 4,00-3,92 (m, 3H), 3,64 (c, 2H), 1,95-1,75 (m, 2H), 1,15 (c, 9H), 1,05-0,98 (m, 3H),
0,95-0,88 (M, 3H).

Cranusa-7: Ilonyuenue >tun 2-(2-((7-(5-(1-amunonponmn)ruoden-3-mn)denzodpypan-S-
wi)metokcH )pennn)anerara (1i)

K pacteopy stunm 2-(2-((7-(5-(1-(1,1-muMeTriy THICY T MTHAMUIO )TPOTTHIT ) THOD EH-3-
0,574 wmmonb) B

terparuapodypane (3 mia) nobasmsu BogHblld 2 H pacteop HCI (0,861 mi, 1,723 mmons) u

win)oensodypan-S-mn)merokcu)penmn)anerata  (1h) (318  wr,
nepemMelBaid IMpU KOMHATHOM TeMIeparype B TedeHue 4 4acoB. PeakIMOHHYHO CMeCh
KOHLIEHTPUPOBAJIM JIOCyXa M HCIOJNB30BAJIM Ha CJEAyroweil cramuu 0e3 JOMOJHHUTENbHON
ounctki.. 'H SIMP (300 MI', JIMCO-dg) & 8,40 (c, 3H), 8,22 (c, 1H), 8,15 (x, J=2,2 I'n, 1H),
7,95 (c, 1H), 7,71 (n, J=9,4 I', 1H), 7,27 (¢, 1H), 7,24 (n, J=6,0 ', 1H), 7,13 (c, 1H), 7,11-7,07
(M, 2H), 6,93 (c, 1H), 5,23 (¢, 2H), 4,02-3,89 (M, 3H), 3,64 (c, 2H), 2,04-1,79 (m, 2H), 1,00 (T,
J=7,1T1, 3H), 0,90 (1, J=7,5 'y, 3H).

Cranusa-8:  Ilonyuenue  2-(2-((7-(5-(1-amunomponn)tuoden-3-min)doenzodpypan-S-
WI)METOKCH )peHmn)ykey cHor Kuciotsl (1)

K  nepememmBaemomy  pactBopy  otun  2-(2-((7-(5-(1-amuHomnpommi)truodeH-3-
win)oensodypan-S-mwin)merokcu )penmn)anerara (1i) (255 mr, 0,510 Mmomb, U3 BbIIEyKa3aHHOH
cranuu) B Terparunpodypane (5 mi), meranosne (1 mu) u Boge (1 mur) moOaBIsLIIA MOHOTHIPAT
rugpokcuna autust (48,9 mr, 2,042 MMonp) U nepeMelnnBaiy B TeueHne 10 4 nmpu KOMHATHOM
TemnepaTrype. PeakIIMOHHYI0 CMeCh KOHIIEHTPHPOBAJIHM B BaKyyMe, pa30aBisiidi 5 M BOIBI U
nogkucism 1o pH S, ucnons3ys IM HCl. OtneneHHoe TBepAoe BEIIECTBO JIEKAHTHUPOBAIIH,
pactBopsiin B JIMCO u oummanu KOJOHOYHOW xpomarorpaduein ¢ obpameHHoH (a3oi
[komonka C-18, 40 r, amoupys 0,1% sogu. HC1 B Boge u aueronutpuie 0-100%] ¢ monydeHuem
2-(2-((7-(5-(1-amunonponui)trod eH-3-1)0eH30(]ypaH-5-1m1)MeToKCH ) €HIIT ) YKCY CHOM
kuciotsl (1j) (61 wmr, 28,4% BbIXON) XJIOPUCTOBONOPOIHOM CONMM B BUAE OEIOro TBEPAOro
Berectsa. 'H SMP (300 MI'u, IMCO-de) 6 12,14 (c, 1H), 8,53 (c, 3H, ciocoOHble k OOMeHY
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D,0), 8,22 (un, J=1,5 'y, 1H), 8,15 (n, J=2,2 'y, 1H), 7,96 (x, J=1,6 I'u, 1H), 7,78-7,68 (M, 2H),
7,29-7,19 (m, 2H), 7,09 (», J=8,3 I'u, 1H), 7,06 (m, J=2,2 T'u, 1H), 6,91 (1, J=7,4 I'n, 1H), 5,26
(c, 2H), 4,65-4,54 (m, 1H), 3,61 (¢, 2H), 2,14-1,85 (m, 2H), 0,91 (1, J=7,3 I'u, 3H); Ananms,
paccuntanbiii st Co4HasNO4S . HCL1,5H,0: C, 59,44; H, 5,61; Cl, 7,31; N, 2,89; Haiineno: C,
59,56; H, 5,26; Cl, 7,52; N, 3,09.

Cxema 2

c@”%

/
EtMgBr
K,CO;
o=s PA(PPh;),Cl,
99 a9
WO © O\l LiOH o OH
SUR SR
J< T

TOED4
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NH;
ITonyuenue 2-(2-((7-(3-(1-amunomnponui)pennn)oeHszodypan-5-

YJT)METOKCH )(DeHIIT)yKCY CHOM KHuCoThI (2f)
Cranus-1: ITonyyenne N-(3-6pomOeH3unuaeH)-2-mertuinponas-2-cynbpuHamuna (2b)
Coenunenue 2b mony4yanu B COOTBETCTBUU C MpOLEAypou, ommcanHou B Cramuu-5
Cxemsl 1 3 3-Opombensanbaeruna (2a) (2 r, 10,81 mmons) B TT'® (30 mun), ucronssyst (R)-2-
MeTHnponaH-2-cynbpunamun (2,62 r, 21,62 mmons), Terpastokcuturan (4,53 mr, 21,62
MMOJIb) U TI€pEMEIINBAaHUE TPU KOMHATHOW Temreparype B TeueHue 18 4. DTo mano mocne
00pabOTKH M OYMUCTKH C MOMOINBI KOJIOHOYHOH (m-xpomarorpadun [(cunmkarens (40 r),
SNIIOUpPYSl STUJIAIETaTOM B cMecu u3oMepoB rekcaHa (0-20%)] N-(3-OpombeHzmnuneH)-2-
MeTHImponan-2-cyabuaamun (2b) (2,157 1, 69,2% BbIX0x) B BHAE KOPHHHEBOro cupoma. 'H
SAMP (300 MI'u, IMCO-de) 6 8,55 (¢, 1H), 8,11 (1, J=1,8 I', 1H), 7,94 (a1, J=7,7, 1,3 I'y,
1H), 7,76 (ann, J=8,0, 2,1, 1,1 T'y, 1H), 7,49 (1, J=7,8 'y, 1H), 1,17 (n, J=3,1 I'y, 9H).
Cranus-2: [Honyuenne STHI 2-(2-((7-(3-(((mpem-
OyTuncynbduaIT)UMUHO )MeTHT) b eHIT)0eH30ypaH-S-nin)MeTokcn )permn)anerara (2¢)
CoenuHenue 2¢ monydand B COOTBETCTBHU C Tporenypol, omucanHod B Cramuu-4
Cxembr 1 w3 ostun 2-(2-((7-(4,4,5,5-terpamerui-1,3,2- nnokcadoponan-2-mui)oeH3zodpypaH-5-
win)merokcn)penmn)anerara (1e) (1,665 r, 3,82 mmonb) B nuokcane (24 mu), ucnons3ys N-(3-

OpomOeHsunuaeH)-2-mMetwnponas-2-cynspuaamun - (2b) (1,1 r, 3,82  wmmob),
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ouc(rpudpennndocun) namnaguii (1) xmopun [Pd(PPh3),Cl,] (0,402 r, 0,573 mMmounb), pacTBOp
KoCO;3 (1,583 1, 11,45 mmonb) B Bozme (8 mu) u HarpeBanue mpu 90°C B TeueHue 3 4 Ha
MacisHOW OanHe. DTO mamo mocie oOpabOTKH M OYHMCTKU C MOMOINBIO KOJIOHOYHOH (huidim-
xpomarorpadpuu [cummkarens (12 r), smoupys DMA-80 B XM 0-50%] stun 2-(2-((7-(3-
(((mpem-06ytuncyabGuHUI)MMUHO))METHIT )P eHIT)0eH30( Y paH-5-1iT)MEeTOKCH ) heHIIT )alieTaT
(2¢) (1,64 , 3,17 mmonb, 83% BBIXON) B BUAE JKEJITOTO CHPOIIA. 'H amP (300 MI'u, IMCO-dy)
6 8,68 (c, 1H), 8,44 (1, J=1,7 'y, 1H), 8,14 (nx, J=5.5, 2,2 ', 2H), 8,06-8,01 (m, 1H), 7,71-7,66
(m, 1H), 7,28 (n, J=7,9 T'u, 1H), 7,25-7,21 (m, 2H), 7,14 (c, 1H), 7,09 (n, J=2,2 T'u, 1H), 6,91
(r.n., J=7,4, 1,1 T'y, 2H), 5,27 (n, J=1,9 I'u, 2H), 3,92 (xB., J=7,1 'y, 2H), 3,63 (x, J=2,6 T'y,
2H), 1,21 (c, 9H), 1,00-0,94 (m, 3H).

Cranus-3: IMonyuenue STHI 2-(2-((7-(3-(1-(1,1-
TUMETHIITIICY TbG HAMUIO )ipornui)herun )oenzod ypaH-S-uin)merokcu penmn)anerara (2d)

Coenunenue 2d nony4anu B COOTBETCTBMM C Ipouenypoi, omnucaHHod B Craguu-6
Cxemsl 1 u3 stun 2-(2-((7-(3-(((mpem-6ytuncynbpunnin)uMuHO )MeTI )P eHmn)oeH3odypan-5-
wi)merokcH)penmn)anerata (2¢) (0,3 r, 0,580 mmons) B TT'® (10 M) npu -78 °C, ucnons3ys
stunmarauiiopomun (0,435 mut, 0,869 Mmmone) u nepemernnBanue npu -78 °C B TeueHue 3 4acos.
Jto pamo mocne oOpabOTKM M OYHCTKH C IOMOIIBIO KOJIOHOYHOW (isui-xpomarorpaduu
[cumukarens (12 1), smoupys EtOAc B rekcane 0-100%] stun  2-(2-((7-(3-(1-(1,1-
IUMETHITIICY I uHaMu 0 )iporui)penmn)oenzodypan-S-mn)merokcn)perann)aneratr  (2d)
(279 wr, 88% BbIxon), MC (2C+) 548,2 (M+1).

Cranusa-4: Ilonmyuenme ostun  2-(2-((7-(3-(1-ammuuonponmi)penun)oeHzodypan-5-
wi)meTokcH )penmn)amerara (2e)

K pacTBopy ATHUI 2-2-((7-(3-(1-(1,1-
IUMETHITIICY I HaMua0 )ponui)penmn )oenzodypan-S-un)metokcn )pennn)anerata  (2d)
(279 wmr, 0,509 mmonb) B Terparuapodypane (3 mi) nobasisin Boasslid 2 H pactsop HCI (0,764
i, 1,528 MMonbp) M mepeMelnuBand MPU KOMHATHOW TeMmmepaType B TeueHHe 4 4Yacos.
PeakmoHHYI0 CMeCh KOHLIEHTPHPOBAIU JOCYXa M UCMOJb30BAIU Ha CleAyroleidl craanu Oe3
nononHUTeNbHON ouncTku, MC (3C+) 4442 (M+1).

Cranus-5: [Monyuenne 2-(2-((7-(3-(1-amunonpormmi)penmn)oeH3odypan-5-
WI)METOKCH )(peHmIT)yKCy CHON KUCTOTHI (2f)

Coenunenue 2f nonmy4yanu B COOTBETCTBUU C Mpolenypoll, omucaHHod B Ctanuu-8
Cxembl 1 u3 STHI 2-(2-((7-(3-(1-amuuonporm ) peHmn)oeHzodypan-5-
wi)metokcH )penmn)anerara (2e) (226 mr, 0,510 mmone) B TT'® (5 mu), meranona (1 mit) u BOzbI
(1 M), ucnonb3ysl MOHOTHAPAT THAPOKcUaa JuTHs (86 mr, 2,038 MMOb) U NepeMeInnBaHue B
teueHne 10 4 mpu KOMHATHOH Temriepatype. JTO Haio mocie OO0palOTKM W OYHCTKU C
UCTIONIb30BAaHUEM KOJIOHOYHOH Xxpomartorpadum ¢ oOpamenHoit ¢asoii [kononka C-18 (40 1),
smouposanne 0,1% Bomn. HCI B Bome wu ameronutpuie 0-100%] 2-(2-((7-(3-(1-
amuHONponui)peHmn)oeH3odpypan-S-mi)MeTokcn)pernn)ykcycHorn  kucnorsl  (2f) (46 wr,
21,73% BBIXOH) XJIOPUCTOBOAOPOIHYIO COJIb B BUAE OEJIOro TBEpIOro BELIECTBA. 'H siMP (300
MTI', IMCO-de) & 12,25 (c, 1H, cnocobusie k 0dmeny D»0), 8,45 (¢, 3H, cmocobHbIe k 0OMeHy
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D20), 8,12 (n, J=2,2 I'u, 1H), 8,01-7,98 (m, 1H), 7,96-7,92 (m, 1H), 7,81-7,74 (m, 1H), 7,68-7,64
(M, 1H), 7,61 (n, J=7,6 T'y, 1H), 7,58-7,50 (m, 1H), 7,31-7,19 (M, 2H), 7,10 (», J=8,0 I'y, 1H),
7,07 (m, J=2,2 T'n, 1H), 6,97-6,86 (M, 1H), 5,28 (c, 2H), 4,31-4,20 (M, 1H), 3,60 (c, 2H), 2,11-
1,82 (m, 2H), 0,84 (1, J=7,4 T'y, 3H). MC (OC+): 416,1 (M+1), AHanu3, pacCUNTaHHbIA IS
CaycHasNO4. HCL1,25H,0: C, 65,82; H, 6,05; Cl, 7,47; N, 2,95; Haiineno: C, 65,89; H, 5,83; Cl,
7,61; N, 3,17.

Cxema 3
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[Tonyuenue 2-(2-((7-(3-(1-amuHO-2-MeTrnponun)pennn)oensodypan- S-
WJT)METOKCH )(peHMIT)yKCY CHOM KUCTOTHI (3¢)

Cranusa-1: Iloayuenume otun  2-(2-((7-(3-(1-(1,1-numeTmid THICY IbQUHAMUIO)-2-
metuimponui)penun)oenzodypan-S-mn)merokcu ))pennn)anerara (3a)

CoenuHenue 3a mojy4ajau B COOTBETCTBHM C MpOLEenypoH, omucanHoil B Cramuu-6
Cxemsl 1 u3 stun 2-(2-((7-(3-(((mpem-6ytuncynbunmn)umuHo )MeTH )P ernn)oen3odypas-5-
wi)merokcH )penmn)anerata (2¢) (0,400 r, 0,773 mmounp) B TT'® (10 mi) npu -78 °C, ucnons3yst
uzonponuiMaraus opomun (2,318 mu, 4,64 mmonb) u nepememnBanue npu -78°C B TeueHue 3
94acoB. JTO JAJIO mociie 00padOTKH M OYHCTKH C TIOMOLIBIO KOJIOHOYHOH (isii-xpomarorpaduu
[cumukarens (12 1), smoupys EtOAc B rekcane 0-100%)] stunm 2-(2-((7-(3-(1-(1,1-
OUMETHIIBTHICY Tb(p MTHAMII0)-2-MeTHIponi ) peHni)oen3opypan-5-
wi)merokcH)penmn)anerat (3a) (360 mr, 83% Brixoxn); MC (3C+): 562,3 (M+1).

Cramusa-2: Ionydenune stun 2-(2-((7-(3-(1-amuHO-2-Mmetunmnponui)enun)oeHzodypas-
S-um)merokcu)denmn)anerara (3b)

K pacTBoOpy 3TUI 2-(2-((7-(3-(1-(1,1-numeTnnaTUICY TbGUHAMHTIO)-2-
metunponui)penmn)oenzodypan-S-mn)merokcu)pennmn)anerara (3a) (360 mr, 0,641 mmorb) B

terparuapodypane (3 mi) pobasmsinu BogHblid 2 H pactBop HCI (0,764 mn, 1,528 mmonb) u
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nepemMelMBaad INpU KOMHATHOM TeMIeparype B TedeHue 4 4acoB. PeakLMOHHYH) CMeCh
KOHLIEHTPUPOBAJIU a0cyxa c MOJIyYeHUEM STUT 2-(2-((7-(3-(1-amuHoO-2-
metuanponui)penmn)oenzodypan-S-mn)merokcu)pernn)arerara (3b), KOTOpBIH HCIIOIB30BATIN
Ha cienyroueii cranuu 6e3 gonogHuTenabHol ounctky, MC (3C+): 458,2 (M+1).

Cragus-3: Ilonyuenme  2-(2-((7-(3-(1-amuno-2-mermnnponui)pennn)oensodypan-S-
WJT)METOKCH )(peHMIT)yKCY CHOM KUCTOTHI (3¢)

Coenunenue 3¢ monydand B COOTBETCTBMU C Npolenypoi, omucanHod B Cranuu-8
Cxembl 1 u3 STUI 2-(2-((7-(3-(1-amunO-2-MeTunnponi )permn)oeH3odpypaH-5-
wi)metokcH )penun)amerata (3b) (297 mr, 0,649 mmone) B TT'® (5 mu), Mmetanoma (1 mit) 1 BOIbI
(1 M), HCTIONTB3YsT MOHOTUAPAT THAPOKCUAA JUTHs (62,2 mr, 2,60 MMOJIb) U TIEpEMELINBAHNE B
tedeHue 10 4 mpu KOMHATHOH TeMIiepaType. ITO Jajo nocyie o0pabOTKU U OYHCTKH C TIOMOLIBEO
KOJIOHOYHOM xpomaTtorpaduu ¢ obpatnenHol ¢asoii [komonka C-18 (40 r), samoupys 0,1% BomH.
HCI B BOZE u ALIETOHUTPUJIE 0-100%] 2-(2-((7-(3-(1-amuHO-2-
metmnponui)penmn)oenzodypan-S-mn)merokcn)pennn)ykcycHor kucnotsl (3¢) (16 wmr, 6%
BBIXOJ) XJIOPUCTOBOJAOPOAHYIO COJIb B BHIE O€JIOro TBEPIOTO BEIIECTBA. 'H saMP (300 MTI'L,
JIMCO-dg) & 12,23 (¢, 1H, ciocobubie k 0dmeny D,0), 8,49-8 43 (M, 3H, ciocoOHble kK 0OMeHy
D,0), 8,12 (», J=2,2 I'y, 1H), 8,00-7,89 (m, 2H), 7,79-7,76 (m, 1H), 7,68-7,58 (m, 2H), 7,50 (x,
J=7,7Tu, 1H), 7,23 (M, J=7,5 I'n, 2H), 7,11 (n, J=8,0 I'u, 1H), 7,07 (n, J=2,2 I'u, 1H), 6,91 (T,
J=7,4 T'u, 1H), 5,28 (c, 2H), 4,17-4,00 (m, 1H), 3,60 (c, 2H), 2,31-2,15 (m, 1H), 1,07 (n, J=6,6
I'n, 3H), 0,80 (z, J=6,7 I'y, 3H); MC (3C+): 430,2 (M+1).

Cxema 4
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[Tonyuenue 2-(2-((7-(5-(1-amuuo3TUM)THOG €H-3-111) OeH30 y paH-5-
WT)METOKCH )(pEeHMIT)yKCY CHON KUCIOTHI (4¢)
Cragus-1: IHonyuenue 3THUI 2-2-((7-(5-(1-(1,1-

OUMETIIITIICYIb) MHAMUTIO )3 THIT ) THO( €H-3-11)0eH30( y paH-5 - T )MeToKCH ) eHrT )arieraTa
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(4a)

CoenuHenve 4a mojy4aad B COOTBETCTBHM C MpoLenypoH, omucaHHoi B Cramuu-6
Cxempt 1 w3 otun  2-2-((7-(5-(((mpem-OyTHnCyab(pUHII) IMUHO )METUIT ) THO(DEH-3-
wn)oensodypan-S-min)merokcu)penun)auerata (1g) (0,4 r, 0,773 mmons) B TI'® (10 mu) npu -
78 °C, ucnonb3ys Merunmaruuiixiaopun (1,528 mn, 4,58 Mmonb) u nepememuanue npu -78 °C
B Te€YeHHe 3 4acoB. DTO Aaio mocie oOpaboTKH U OYHMCTKU C TIOMOLIBK KOJOHOUYHOW (hidin-
xpomarorpaduu [cumukarens (12 1), smoupyst EtOAc B rekcane 0-100%] stum 2-(2-((7-(5-(1-
(1,1-mumeTHm TUICY Tb MTHAMUIO )3 THIT ) THO(D eH-3-1J1 ) OeH30( y paH-5-UjT)METOKCH ) (pEHIIT )al[eTaT
(4a) (301 wmr, 0,530 mmoub, 69,4% Brixon). MC (3C+): 540,2 (M+1)

Cranusa-2: Ilomywenme ostun  2-(2-((7-(5-(1-amunosTHI)THOdEH-3-MT)0eH30DYpaH-S-
wi)meTokcH )penmn)amerara (4b)

K pacreopy otunm  2-(2-((7-(5-(1-(1,1-mumMeTUn3 TUICY Tb(UHAMUIO )3TUI ) THO( €H-3 -
wn)benzodpypan-S-mwn)merokcu)pernn)anerara  (4a) (301  wmr, 0,558  wmmomp) B
terparuapodypane (3 mi) mobasmsum BogHbld 2 H pactBop HCI (0,837 mn, 1,673 mmone) u
nepeMelMBald NpPU KOMHATHOM TeMreparype B TedeHue 4 4acoB. PeaklMOHHYHO CMeCh
KOHIIEHTPUPOBAJM  Jocyxa ¢ mnonydeHueM otun  2-(2-((7-(5-(1-amuHO3THI)THO( €H-3-
win)oen3odypan-S-mwn)merokcu)penun)anerata (4b), KOTOpPbIA HCHONB30BAM HA CIEAYIOLICH
craguu 0e3 nonoxauTenbHOM ounctkn. MC (OC+): 437,0 (M+1);

Cranus-3: ITonyuenne 2-(2-((7-(5-(1-amuno3THIT)THO EH-3-111)0eH30(] ypaH-5-
WT)METOKCH )(pEeHMIT)yKCY CHON KUCIOTHI (4¢)

Coenunenve 4c¢ monydand B COOTBETCTBUM C Mpouenypoi, omucanHoil B Cranuu-8
Cxembl 1 u3 STUI 2-(2-((7-(5-(1-amunosTHI)THOG €H-3-11)0eH30(] ypaH-5-
win)merokcu)penmn)anerata (4b) (243 wmr, 0,558 mmornb) B TT'® (5 mun), meranona (1 mut) u Boabl
(1 mu), ucionp3yst MOHOTHAPAT TUAPOKCUAa JUTHS (53,4 Mr, 2,232 MMOJTb) U TepEeMELINBAHUE B
TeueHne 10 4 mpu KOMHATHOI TemmnepaType. DTo 1ano nocie oopaboTKH U OYUCTKH C TIOMOIIBIO
KOJIOHOUHOUM Xpomatorpaduu ¢ oOpameHHoi (azoii [kononka C-18 (40 r), smoupys 0,1%
BonHbIM pactBopoM HCI B Bome u aneronurpune 0-100%] 2-(2-((7-(5-(1-amunosTrn)tuoden-3-
wn)0eH3odypan-S-mi)MeTokcH ))heHun)ykeycHol  kucinotel  (4¢) (28 wmr, 12%  BbIXOnN)
XJIOPUCTOBOIOPOAHYIO COJIb B BUIE OEJIOro TBEPOTO BEIECTBA. 'H sIMP (300 MI'u, IMCO-de)
6 8,50 (¢, 3H), 8,22-8,17 (m, 1H), 8,17-8,13 (M, 1H), 7,95 (n, J=11,0 T'y, 1H), 7,75 (n, J=10,5
I'u, 1H), 7,69 (n, J=5,4 I'u, 1H), 7,31-7,13 (M, 2H), 7,11-7,07 (m, 2H), 6,96-6,88 (M, 1H), 5,27-
5,15 (M, 2H), 4,82 (c, 1H), 3,73 (c, 2H), 1,66 (an, J=6,9, 2,3 T'u, 3H). MC (3C-): 405,1 (M-1);
Ananus, paccuutanubii s Cp3Ho NO4S.HCLO,5H,0: C, 60,99; H, 5,12; CL, 7,83; N, 3,09;
Haiineno: C, 61,10; H, 5,45; Cl, 7,47; N, 2,98.

Cxema 5
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[Monyuenne 2-(2-((7-(2-(amuHOMeTHT)THA30I-4-11)OeH30(y paH-5-
WJI)METOKCH )(peHMIT)yKCY CHON KUCIOTHI (5e)
Cranus-1: ITony4yenue STUI 2-(2-((7-(2-dpopmunruazon-4-un)densodypan-S-

win)MetokcH )penumn)anerata (5a)

CoenuneHue Sa mojydaau B COOTBETCTBUM C MpoLenypoH, omucaHHoi B Cranuu-4
Cxembr 1 w3 ostun 2-(2-((7-(4,4,5,5-terpamerui-1,3,2-quokcadoponan-2-ui)oeH3odpypaH-5-
wi)metokcu)pennn)anerata (le) (1 r, 2,292 mmonb) B auokcane (12 mit), UCHONB3ys 2-
Opomruazon-4-kapbanpaerun (0,440 r, 2,292 mmonb), Ouc(tpudenundocdun) nammanuii (II)
xjopun [Pd(PPhs),Cl,] (0,241 1, 0,344 mmonb), pactBop K2CO3 (0,950 r, 6,88 mmoib) B Boze (4
M) 1 HarpeBanue npu 90°C B TeueHue 3 4 Ha MaclsiHOW OaHe. DTO Aayio mociie 00pabOTKU U
OYHCTKH C MOMOIIBIO KOJOHOUHOU (puatn-xpomaTorpaduu [cumukarens (12 1), smoupyss DMA-
80 B JAXM 0-50%] STHI 2-(2-((7-(2-dpopmuntuazon-4-mn)deHzodypan-5-
wi)MetokcH)penmn)anerat (5a) (664 mr, 1,575 mmons, 68,7% BbIXON) B BHIE KEITOrO CUPOINA;
'H AMP (300 MTI'y, IMCO-dg) & 10,08 (m, J=1,3 T'y, 1H), 8,84 (x, J=1,3 T', 1H), 8,22 (1, J=2,2
I'u, 1H), 8,18 (7, J=1,7 I'u, 1H), 7,80 (1, J=2,5 I'u, 1H), 7,57-7,47 (m, 1H), 7,40 (nn, J=14,1, 7.0
I'u, 1H), 7,23 (n.1., J=7,6, 2,0 'y, 1H), 7,14-7,07 (M, 1H), 6,96-6,88 (m, 1H), 5,28 (n, J=2,4 I'yy,
2H), 4,03-3,93 (m, 2H), 3,63 (c, 2H), 1,00 (T, J=7,1 I'y, 3H); MC (3C+): 422,0 (M+1).

Cranus-2: IHonyuenue STHI 2-(2-((7-2-(((mpem-
OyTHIICY Ib()MHIIT)UMUHO )METHI ) THA30J1-4- 1 )0eH3odypaH-5-min)merokcH )permn)amnerara (5b)

Coenunenue Sb nosyuyanu B COOTBETCTBMM C MNpoLenypoi, onmucanHoi B Craguu-5
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Cxewmsl 1 u3 3 atun 2-(2-((7-(2-¢popmunruazon-4-mn)deHzodypan-5-mi)MeTokcn )peHnmn)anerara
(5a) (950 wr, 2,254 mmonp) B TI'® (15 mi), ucnonesyst (R)-2-merunnponas-2-cynbhuHaMuL
(546 wr, 4,51 mmonb), terpasTokcututan (0,945 min, 4,51 MMonbp) W mepeMeUIMBaHUE TPU
KOMHATHOW Temriepatype B TedeHue 18 4. D10 nano nocie oOpaOOTKU U OYMCTKU C IOMOIIBIO
KOJIOHOUHOU (mu-xpomatorpadpun [(cumkarens (40 1), 3II0UpPYst 3THUIALIETATOM B CMECH
u3zomepoB rekcana (0-20%)] stun 2-(2-((7-(2-(((mpem-0yTuncy nbGHUHUIT)IMIHO )METHIT ) THA30JI-
4-un)oenzodypan-5-un)merokcu)penun)auerat (5b) (1,142 r, 2,177 mmodb, 97% BBIXOI) B BHIE
KOPUYHEBOTO CHPOTIA,; 'H amp (300 MI'u, IMCO-dg) 6 8,71 (m, J=1,0 T'u, 1H), 8,68 (x, J=1,0
I'n, 1H), 8,21 (n, J=2,2 'y, 1H), 8,17 (n, J=1,7 I'u, 1H), 7,79 (n, J=1,7 'y, 1H), 7,28 (n, J=7,3
I'n, 1H), 7,23 (n, J=8,9 I'u, 2H), 7,13 (», J=2,2 T'y, 1H), 6,92 (1.1., J=7,4, 1,2 'y, 1H), 5,32 (c,
2H), 4,03-3,95 (m, 2H), 3,63 (¢, 2H), 1,08 (¢, 9H), 1,01 (T, J=7,1 I'y, 3H); MC (3C+): 525,1
(M+1).

Cranus-3: IHonyuenue STHI 2-(2-((7-(2-((1,1-
TUMETHIITHICYTb() MHAMUIIO )METHIT ) THA30T-4- 11 )OeH30( y paH-5 -1 )MeToKCH ) eHr )arieraTa
(5¢)

K pacrBopy ostun  2-(2-((7-(2-(((mpem-OyTuncyas(pHUHUI)UIMUHO )METHI ) THA30II-4-
win)oensodypan-S-mwi)merokcu)penun)anerara (5b) (862 mr, 1,643 mmons) B TT'® (10 mu) u
Boznbl (1 mur) moGasnsimn nopumsamu Gopruapun Hatpus (186 mr, 4,93 MMounb) npu TemmnepaType
Hike -56°C B TedyeHHe 2 MHUHYT. 3aT€M PEaKLMOHHYIO CMEChb NepeMelIMBald IpPU TOH ke
TeMIieparype B TedeHre 30 MUHYT u fAaBaiu HarpeTbes A0 -12°C B Teuenue 30 munyT. Peakiuro
racuiu nodasneHuem arerona (1 mur), nepemernuBanu B TedueHue 10 MUHYT, pa30aBisuid BOIOM
(10 mu1) 1 KOHLIEHTPUPOBAJIH TSI yAAJIEHUS alleToHa U Terparuapodypana. OCTaTok pacTBOpsUIU
B stunanerare (100 mur), mpomeiBanu Bopoi (2x20 mi1), HACBIIEHHBIM PAaCTBOPOM XJIOpUIA
HaTpus (20 mul), CYLIMJIM U KOHLIGHTPUPOBAIM, IMOJIydasi Mpo3pavyHoe macyo. HeouuineHHbIH
OCTaTOK OYMINAJIM C MOMOIIBIO KOJOHOUHOW (umiu-xpomarorpadun [(cunmukarenb (25 1),
SJIFOUPYS ATUJIALIETATOM B cMecH u3omepoB rekcana (0 to 100%)] ¢ monyuenuem stun 2-(2-((7-
(2-((1,1-nuMeTUI TUIICYTb( UTHAMUIO )METHI ) THA30J1-4-min)0eH3od ypaH-5-
wi)merokcH )penmn)anerara (5¢) (236 mr, 0,448 mmoib, 27,3% BbIXOA) B BUAE O€JIOT0O TBEPAOTO
Bemectsa; 'H AMP (300 MI'n, JIMCO-dg) & 8,28 (c, 1H), 8,18 (z, J=2,2 T';, 1H), 8,10 (x, J=1,7
I'n, 1H), 7,72 (», J=1,7 I'u, 1H), 7,30-7,25 (m, 1H), 7,25-7,21 (m, 1H), 7,13 (», J=8,1 I'y, 1H),
7,09 (m, J=2,2 'y, 1H), 6,92 (t.1., J=7,4, 1,1 I'n, 1H), 6,42 (T, J=6,2 ', 1H), 5,25 (¢, 2H), 4,57
(t, J=6,6 T'y, 2H), 4,02-3,95 (m, 2H), 3,62 (c, 2H), 1,23 (¢, 9H), 1,02 (1, J=7,1 I'y, 3H); MC
(OC+): 527,1 (M+1).

Cranusa-4: Ilonyuenune ostun  2-(2-((7-(2-(amuHOMETHI)THA30MI-4-MT)0eH30 Y paH-5-
wi)metokcH )pernmn)anerara (5d)

K pactBopy ostun  2-(2-((7-(2-((1,1-guMeTHIS TUICYIB( UHAMUIO0 )METHI ) THA30JT-4 -
win)ben3zodypan-S-mn)merokcn)pernn)anerara (5¢) (234 mr, 0,444 mmornb) B TeTparuapodypase
(3 M) noGasmsnmu BoxgHel 2 H pactBop HCl (0,666 mn, 1,333 MMonb) U nmepeMeInnBaid mpH
KOMHATHOH TeMIiepaType B TeueHHe 4 4acoB. PeaKIIMOHHYKO CMeCh KOHLIEHTPUPOBAJIN AOCYXa C

NOJIyY€HUEM STHI 2-(2-((7-(2-(amuHOMeTHI)THA30-4-UM)0eH30(ypaH-5-
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wi)metokcH )pernmn)anerara (5d), KOTOPBI HCMONB30BAN KaK TAKOBOW HA CIEAYIOLISH CTaIuH
6e3 nononHuTenpHON ouncTky; (OC+): 423,1 (M+1).

Cranus-5: ITonyuenue 2-(2-((7-(2-(amuHOMeTHIT)THA30-4-11T)OeH30( Yy paH-5-
WJI)METOKCH )(peHMIT)yKCY CHON KUCIIOTHI (5e)

Coenunenue Se monydand B COOTBETCTBUM € NpoLenypol, omucanHod B Craguu-8
Cxembl 1 13 STHI 2-(2-((7-(2-(amuHOMeTHIT) THA30-4-MT)OeH30( ypaH-5-
un)merokcH )enun)anerara (5d) (188 mr, 0,445 mmonb) B TT'® (5 mu), meranona (1 mit) v BOIbI
(1 M), ucronb3yst MOHOTHAPAT ruApokcuaa autus (42,6 mr, 1,780 MMOJIb) U EpeMEIINBAHUE B
tedeHue 10 4 mpu KOMHATHOM TeMIiepaType. TO Jajio nocyie 00paboTKU U OYHCTKH C TIOMOLIBEO
KOJIOHOYHOM xpoMaTtorpaduu ¢ obpartnenHo ¢a3oii [komonka C-18 (40 r), amoupys 0,1% BomH.
HCI B Bome u auneronurpmie 0-100%] 2-(2-((7-(2-(amuHOMeTMI)THA30I-4-1T)0eH30(hypaH-5-
wI)MeTOKCH )peHmn)ykcycHol kuciotsl (5e) (83 mr, 47% BbIXOA) XJIOPUCTOBOJOPOIHYIO COJIb B
BUze Oeyoro TBEPAOrO BEIIECTBA. 'H amp (300 MI'u, IMCO-dg) o6 8,74-8,63 (M, 3H,
crniocoOHbie k 0OMeny D,0), 8,41 (¢, 1H), 8,21 (g, J=1,7 'y, 1H), 8,20 (n, J=2,2 'y, 1H), 7,79
(m, J=1,7 T'y, 1H), 7,27-7,19 (m, 2H), 7,14-7,05 (m, 2H), 6,95-6,88 (M, 1H), 5,27 (c, 2H), 4,60-
451 (M, 2H), 3,60 (c, 2H), MC (OC+): 3951 (M+1); AnHanus3, pacCUMTaHHBIA IS
C,1H1sN>04S,1,3HCL,1,5H,0: C, 53,79; H, 4,79; Cl, 9,83; N, 5,97, Haiineno: C, 53,83; H, 4,69;
CL 9.93; N, 5.88.
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WT)METOKCH )(pEHMIT)yKCY CHON KUCIOTHI (6€)

Cragus-1: IMonyuenue STUI 2-(2-((7-(4-popmunTrazon-2-un)oeHzodpypan-5-
wi)MeTtokcH )penmn)anerara (6a)

Coenunenue 6a mony4anu B COOTBETCTBUM C Mpoueaypoi, omucaHHoii B Craauu-4
Cxembl 1 w3 otun 2-(2-((7-(4,4,5,5-rerpamerun-1,3,2-nrokcaboponan-2-wmn)deH3odypan-5-
win)merokcu)penmn)anerara (le) (1 r, 2,292 mmonb) B auokcane (12 wmut), ucmonb3dysi 2-
Opomruazon-4-kapbanbaerun (0,440 r, 2,292 mmons), ouc(tpudenundochun) nmammanuit (1)
xjopun [Pd(PPh3),Cl,] (0,241 1, 0,344 mmonb), pactBop K,CO3 (0,950 r, 6,88 mmoib) B Boze (4
M) 1 HarpeBanue npu 90°C B TeueHue 3 4 Ha MacisiHOUM OaHe. DTO mano mociie oOpadoTKu U
OYHUCTKH C MOMOIIBIO KOJOHOUHOU (pudtn-xpomaTorpaduu [cumukarens (12 1), smoupyst DMA-
80 B JAXM m  0-50%] stun  2-(2-((7-(4-popmuntuazon-2-un)deHsodypan-5-
um)merokcr)enn)auerar (6a) (664 mr, 68,7% Bbixox) B Buze skenroro cupona;, 'H SMP (300
MTI'y, IMCO-de) & 10,06 (c, 1H), 8,94 (c, 1H), 8,31 (a, J=2,2 I'u, 1H), 8,24 (x, J=1,6 I'u, 1H),
7,92 (m, J=1,7 T'y, 1H), 7,27 (¢, 1H), 7,24 (n, J=7,3 T'u, 1H), 7,19 (n, J=2,2 T'y, 1H), 7,14 (x,
J=8,1 I'y, 1H), 6,96-6,89 (M, 1H), 5,30 (¢, 2H), 4,00 (xB., J=7,1 I'u, 2H), 3,63 (c, 2H), 1,00 (T,
J=7,1T1, 3H); MC (OC+): 422,1 (M+1).

Cragus-2: IMonyuenue stui 2-(2-((7-(4-(((TpeT-OyTHIICY Tb() MHUIT ) HIMIHO )METHJT ) THA30J1-
2-un)den3zodypaH-5-un)merokcu )penmn)amerara (6b)

Coenunenue 6b monyyanu B COOTBETCTBMM C MpoLenypoil, omucaHHoi B Cranuu-5
Cxemsl 1 u3 stun 2-(2-((7-(4-¢popmunruazon-2-mn)deH3odypan-5-min)MeTokcn )peHnm)anerara
(6a) (664 wmr, 1,575 mmonp) B TI'® (15 mi), ucnonesyst (R)-2-merunnponas-2-cynbhuHaMuL
(382 wr, 3,15 mmonb), terpastokcuturan (0,661 mu, 3,15 MMOnbp) M mepeMeUIMBaHUE TPU
KOMHATHOW Temriepatype B TedeHue 18 4. D10 nano nocne oOpaOOTKHU U OYMCTKU C MTOMOLIBIO
KOJIOHOYHOM (udin-xpomarorpaduu [(cumukarens (40 r), amoupysi 3THIALETATOM B CMECH
n3omepos rexkcana (0-20%)] stui 2-(2-((7-(4-(((rper-OyTriacy b HUHNII)MIMUHO ) METHIT ) THA30J1-2-
wn)oeHsodypan-S-mn)merokcu ))penun)amerat (6b) (528 mr, 63,9% BbIXOA) B BUAE KOPUIHEBOTO
cupomna; 'H SMP (300 MI'u, JMCO-dg) & 8,80 (¢, 1H), 8,66 (c, 1H), 8,31 (1, J=2,2 T'u, 1H),
8,24 (n, J=1,6 I'u, 1H), 7,91 (m, J=1,6 I'u, 1H), 7,29 (n, J=7,1 I'u, 1H), 7,23 (x, J=8,0 ', 1H),
7,19 (n, J=2,2 Ty, 1H), 7,14 (n, J=8,2 T'y, 1H), 6,92 (t, J=7,3 'y, 1H), 5,30 (¢, 2H), 4,02-3,95
(M, 2H), 3,62 (c, 2H), 1,22 (¢, 9H), 0,98 (1, J=7,1 I'y, 3H); MC (3C+): 525,1 (M+1).

Cranus-3: IHonyuenue STHI 2-(2-((7-(4-((1,1-
TUMETHIIITHICYTb() MHAMUIIO )METHIT) THA30JT-2- 11 )OeH30( y paH-5 - 1T )MeTOKCH )(peHr )arieraTa
(6¢)

CoenuHeHue 6c¢ mojydand B COOTBETCTBUHM C Mpoueaypoi, omucaHHoi B Cramnu-3
Cxembl 5 u3 STUN 2-(2-((7-(4-(((TpeT-Oy THICY TB(UHIIT ) MIMUHO )METHIT ) THA30JI-2 -
wn)oen3zodypan-S-un)merokcn)permnn)anerara (6b) (528 mr, 1,006 mmons) B TI'® (10 min) u
Bonbl (1 mur), ucrione3yst Sopruapun Hatpus (114 mr, 3,02 Mmoub). IT0 Hayio mocie oopadoTKu
U OYHUCTKH C TMOMOINBK KOJIOHOYHOW (Qumiu-xpomarorpaduun [(cumukarens (25 r), smoupys
sTUNaleTaToM B cMmecu  m3omepoB  rekcaHa  (0-100%)] osTum  2-(2-((7-(4-((1,1-

OUMETHIIITIIICYJIb() MHAMHUIO )METHIT) THA30JI-2- 11 )OeH30( y paH-5 -1 )MEeTOKCH )(peHILT )arieTat
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(6¢) (484 mr, 91% BBIXOH) B BUAE O€JIOT0 TBEPIOTO BEIIECTBA; 'H amp (300 MI'u, IMCO-de) 6
8,26 (n, J=2,2 T'y, 1H), 8,16 (n, J=1,7 I'y, 1H), 7,84 (n, J=1,7 I'y, 1H), 7,71 (c, 1H), 7,28 (ax,
J=7,9, 1,8 I'y, 1H), 7,25-7,21 (m, 1H), 7,15 (n, J=2,2 I'u, 2H), 6,92 (t.x, J=7,4, 1,1 'y, 1H),
5,94 (1, J=6,0 T'u, 1H), 5,27 (¢, 2H), 4,40 (an, J=6,2, 3,5 'y, 2H), 4,01-3,94 (M, 2H), 3,62 (c,
2H), 1,19 (¢, 9H), 1,01 (1, J=7,1 I'y, 3H); MC (OC+): 527,2 (M+1).

Cragus-4. Ilonyuenme ostmn  2-(2-((7-(4-(amuHOMeTHIT)THA30I-2-UT)0eH30]ypaH-5-
win)MetokcH )penmn)anerata (6d)

K pacrBopy oatun  2-(2-((7-(4-((1,1-1uMeTHIS TUIICY TB(UHAMUIO )METUIT ) THA3OJT-2-
wn)0eH3zodypan-S-min)merokcu)pernn)anerara (6¢) (484 mr, 0,919 mmorb) B TeTparuapodypane
(3 mu) nobasnsim Bomuyro 2 H HCI (1,378 mu, 2,76 MMOJb) U NepeMeInBaiu Mpyu KOMHATHOM
Temneparype B TeueHHe 4 4. PeakIMOHHYIO CMeCh KOHLEHTPHPOBAIH JOCYXa C IMOJNyYeHHEM
stun  2-(2-((7-(4-(amuHOMETHIT)THA30J-2-11)0eH30 ypaH-S-mn)meTokcn )perun)anerata  (6d),
KOTOPBIA HCIOJBb30BAJIM KaK TAKOBOW Ha CIEAyIOIeN cTamuu 0e3 NOMOJHUTENBbHON OYHMCTKH,
(OC+): 423,1 (M+1)

Cranus-5: [Tonyuenue 2-(2-((7-(4-(amuHOMETHIT) THA30J-2-1 ) OeH30(y paH-5-
WT)METOKCH )(pEeHMIT)yKCY CHON KUCIOTHI (6€)

CoenuHenue 6e monydanu B COOTBETCTBUM C Tponenypol, omucanHod B Craguu-8
Cxembl 1 u3 STHI 2-(2-((7-(4-(amuHOMETHIT) THA30M-2- U )0eH30(D ypaH-5-
wi)merokcH)penmn)anerata (6d) (388 mr, 0,918 mmons) B TT'D (5 mir), meranona (1 mur) u Boabl
(1 mu), ucnonb3yst MoHOTHApAT ruapokcuna jgutus (154 mr, 3,67 MMONb) U NepeMeInnBaHue B
TedeHue 10 4 mpu KOMHATHOH TeMIiepaType. ITO o 1nocyie o0paboTKU U OYHCTKU € TIOMOLIBIO
KOJIOHOYHOU Xxpomarorpaduu ¢ obpamenHoit ¢asoi [komonka C-18 ( 40 r), smoupys 0,1%
BogH. HClI B Bome wu aueronutrpuwie 0-100%] 2-(2-((7-(4-(aMmuHOMETHI)THA30JI-2-
win)0eH3odypan-S-un)mMeTokcu )perun)ykcycHoi kucaotel (6€) (41 mr, 11,32% Bbixon) Oenbiit
runpoxnopun. 'H SIMP (300 MI't, IMCO-dg) & 8,50 (c, 3H, criocoGubre k 06meny D,0), 8,28
(n, J=2,2 T'u, 1H), 8,24 (n, J=1,7 I'u, 1H), 7,98 (c, 1H), 7,92 (n, J=1,7 I'u, 1H), 7,26-7,21 (m,
2H), 7,16 (n, J=2,2 T'y, 1H), 7,10 (x, J=8,1 'y, 1H), 6,92 (1, J=7,1 T'y, 1H), 5,30 (¢, 2H), 4,37-
422 (M, 2H), 3,61 (¢, 2H). MC (OC+): 395,1 (M+1); Ananu3, pacCUMTaHHBIA IS
Ca1H1sN204S,1,25HC1,2H,0: C, 52,98; H, 4,92; Cl, 9,31; N, 5,88; Haiineno: C, 52,80; H, 4,98,
CL 9,79; N, 5,93.

Cxema 7
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TI(OE),

NH
2 7d NH, fe

ITonyuenue 2-(2-((7-(2-(1-ammuuO3 T )THA30I-4-111)0eH30( ypaH-5-
WJI)METOKCH )(peHMIT)yKCy CHON KUCNOTHI (7€)

Cranus-1: [Tony4enue STUI 2-(2-((7-(2-auerunruazon-4-un)oeHzodpypan-S-
win)metokcH )penmn)anerata (7a)

Coenunenue 7a mojy4ajaud B COOTBETCTBUM C MpoLenypol, omucaHHoi B Cranuu-4
Cxembr 1 w3 ostun 2-(2-((7-(4,4,5,5-terpamerui-1,3,2-quokcadoponan-2-ui)oeH3odp ypaH-5-
wi)merokcu)penmn)anerara (le) (1 r, 2,292 mmonb) B auokcane (12 mu), ucnons3ys 1-(4-
Opomruazon-2-un)staHon (0,472 r, 2,292 wmmonb), Ouc(rpudpenmidochun) namraguii (II)
xjopun [Pd(PPh;),Cl,] (0,241 1, 0,344 mmons), pactBop K,CO3 (0,950 r, 6,88 mmoib) B Boze (4
M) 1 HarpeBanue npu 90°C B TeueHue 3 4 Ha MacisHOUW OaHe. DTO Aayno mociie oOpaboTKu U
OYHCTKH C MOMOIIBIO KOJOHOUHOU (puatn-xpomaTorpaduu [cumukarens (12 1), smoupyss DMA-
80 B JAXM w3  0-50%] ostmn  2-(2-((7-(2-auermntuaszon-4-un)oeHsodypan-5-
wi)metokcH )pernmn)anerata (7a) (950 mr, 98% BBIXO) B BUIE JKEITOrO CHPOIA; 'H amp (300
MTI'y, IMCO-de) & 8,74 (c, 1H), 8,20 (1, J=2,0 I'u, 1H), 7,78 (n, J=1,7 T'y, 1H), 7,27 (n, J=1.8
I'u, 1H), 7,26-7,19 (M, 2H), 7,16 (¢, 1H), 7,12 (1, J=2,2 T'u, 1H), 6,92 (T.1., J=7,4, 1,1 'y, 1H),
5,28 (c, 2H), 3,97 (x8B., J=7,1 I'y, 2H), 3,65 (c, 2H), 2,78 (c, 3H), 0,98 (1, J=7,1 I'y, 3H); MC
(OC+): 436,0 (M+1).

Cragus-2: ITonyuenue 3TUN 2-(2-((7-(2-(1-((rpet-
OyTHIICY Ib)MHIIT)UMUHO )3 THIT) THA30J1-4- 11 )0eH30d ypaH-S-wmn)MeTokcH )pennn )auerata (7b)

Coenunenue 7b mosy4yanu B COOTBETCTBMM C MpoLenypoi, onucanHoi B Craguu-5
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Cxembr 1 w3 stun 2-(2-((7-(2-auerunruaszon-4-min)oersodypan-S-mi)MeTokcH )peHun )aerara
(7a) (950 wmr, 2,181 mmonp) B TI'® (10 mi), ucnonesyst (R)-2-meTunnponas-2-cynbhuHaAMuL
(529 wr, 4,36 mmonb), terpastokcututan (0,915 mn, 4,36 MMOnb) U mepeMelIMBaHUE IPH
KOMHATHOW Temriepatype B TedeHue 18 4. D10 nano nocie oOpaOOTKU U OYMCTKU C IOMOIIBIO
KOJIOHOUHOU (udmi-xpomarorpaduu [(cunmukarens, (40 r), 3I0UpYst STHIALETATOM B CMECH
u3zomepoB rekcana (0-20%)] stun 2-(2-((7-(2-(1-((TpeT-OyTHicy nbGUHUIT)UMIHO )3 THII ) THA30JI-
4-un)oenzodypan-5-un)merokcu)penun)auerat (7b) (714 mr, 61% BbIxox) B BUIe KOPHUHEBOTO
cupora; 'H SIMP (300 MI'n, IMCO-dg) & 8,60 (¢, 1H), 8,21-8,18 (m, 1H), 7,77 (n, J=1,7 I’y
1H), 7,28 (an, J=7,8, 1,8 I'u, 1H), 7,26-7,21 (M, 2H), 7,14 (n, J=8,7 ', 1H), 7,12 (n, J=2,2 T'ny,
1H), 6,92 (t.x., J=7,4, 1,1 'y, 1H), 5,27 (¢, 2H), 4,01-3,91 (M, 2H), 3,64 (c, 2H), 2,90 (c, 3H),
1,28 (¢, 9H), 0,98 (1, J=7,1 'y, 3H); MC (OC+): 539,1 (M+1).

Cranus-3: [Monyuenne STHI 2-2-((7-(2-(1-((R)-1,1-
TUMETHIIITHIICYTb) MHAMUIO )3 THIT ) THA30JT-4-11)0eH30( ypaH-5-min)MeTokCcu )P eHm )arieraTa
(Tc)

CoenuHeHue 7¢ mojydanad B COOTBETCTBUHM C MpoLEAypoi, omucaHHOoi B Cramnu-3
Cxembl 5 U3 OTU 2-(2-((7-(2-(1-((TpeT-Oy THICY I UHIIT ) IMUHO )3 THIT ) THA30J1-4 -
win)oensodypan-S-mwn)merokcu)penun)auerara (7b) (714 mr, 1,325 mmons) B TT'® (10 mi) u
Boze (1 mu), ucnones3yst Goprunpun Hatpus (150 mr, 3,98 MMoib). DT0 Hano nocie oOpaboOTKH U
OYUCTKH C TOMOIIBIO KOJOHOYHOW (am-xpomarorpadpuu [(cummkarens (25 ), smroupys
STUaleTaToM B cMmecu wm3omepoB rekcaHa (0-100%)] ostun  2-(2-((7-(2-(1-((R)-1,1-
OUMETIIIITIIICYIb() MHAMUIO )3 THIT ) THA30J1-4-11)OeH30y paH-S-mn)meTokc )perun)auerat (7¢)
(712 mr, 99% BbIxON) B BUAE Oenoro TBepaoro Bemiectsa, MC (OC+): 541,2 (M+1)

Cranus-4: Ilonyuenme ostun  2-(2-((7-(2-(1-amuHOITHI)THA30M-4-1T)0eH30D ypaH-5-
wn)metokcH )penmn)anerata (7d)

K pacrBopy astun 2-(2-((7-(2-(1-((R)-1,1-gumMeTHnsTHICYIbGUHAMUIO )3 TUII ) THA3O0JI-4-
wn)oeH3zodypan-S-mwi)merokcu)pernn)anerara (7¢) (715 mr, 1,322 mmorb) B Terparuapodypane
(3 mu) nobGasnsimu BonHbld 2 H pactBop HCI (1,984 mu, 3,97 MMonb) U mepeMeUInBaIu MpH
KOMHATHOM TeMIiepaType B TeueHue 4 4acoB. PeakIIMOHHYIO CMeCh KOHLIEHTPUPOBAJIA AOCYXa C
NIOJIy4YeHUEM STUI 2-(2-((7-(2-(1-amuHO3THIT) THA30J-4-1T) OeH30( Yy paH-5-
wi)metokcH )penmn)anerara (7d), KOTOPBIM UCMONB30BAN KaK TAKOBOW HA CIEAYIOLIEH CTaIuu
6e3 nononuuTenpHON ouncTku; MC (3C+): 437,1 (M+1).

Cranus-5: ITonyuenue 2-(2-((7-(2-(1-amuHO3 T ) THA30J-4-111)OeH30( ypaH-5-
WI)METOKCH )(peHMIT)yKCYy CHON KUCIOTHI (7€)

CoenuHeHue 7e mojydaid B COOTBETCTBUHM C Mpoueaypol, omucaHHoit B Craauu-8
Cxembl 1 u3 STUI 2-(2-((7-(2-(1-amuuO3THIT) THA30-4-1T) OeH30( Yy paH-5-
wi)merokcH)penmn)anerata (7d) (554 mr, 1,269 mmons) B TT'® (5 mur), meranona (1 mur) u Boasl
(1 mu), ucnonb3yst MOHOTHApAT ruApokcuaa Jutus (213 mr, 5,08 MMonb) U epeMeInnBaHue B
tedyeHue 10 4 mpu KOMHATHOH TeMIiepaType. JTO o 1nocyie o0paboTKU U OYHCTKU C TIOMOLIBIO
KOJIOHOUHOU xpomaTorpaduu ¢ obpatnennoi ¢asoii [komonka C-18 (40 r), amonpys 0,1% BogH.
HCI B Bonme u aneronutpune 0-100%] 2-(2-((7-(2-(1-amuno3THN)THA301-4-MT)0eH30hYpaH-5-
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wi)MeTokcH )peHmn)ykeycHol KUcnoThl (7€) (193 mr, 37% BbIXO) XJIOPUCTOBOIOPOIHYIO COJIb
B BHJIe 0€JIOro TBEPAOrO BEINECTBA. 'H saMP (300 MI'y, AIMCO-dg) 6 12,18 (c, 1H), 8,77 (c,
3H), 8,35 (c, 1H), 8,16 (n, J=1,7 I'u, 1H), 8,12 (n, J=2,2 'y, 1H), 7,72 (n, J=1,7 I'u, 1H), 7,23-
7,12 (m, 2H), 7,06-6,98 (M, 2H), 6,84 (1, J=7,4, 1,1 T'y, 1H), 5,20 (c, 2H), 4,96-4,80 (M, 1H),
3,54 (c, 2H), 1,64 (n, J=6,8 I'u, 3H). MC (2C+): 409,1 (M+1); AHanus, pacCUUTaHHbIH IS
Cx»H»N»04S.HCLH,O: C, 57,08; H, 5,01; Cl, 7,66, N, 6,05; Haiineno: C, 56,88; H, 5,02; Cl,
7,565 N, 6,00.

Cxema 8
Br  NaH Br
Br  TiOEh4
TsCl
B f[j : KFS e Kﬂ
N N
8 H >‘/ “NHQ OgaN  Ts OsgaNH  Ts
8a ﬁk 8o /f\ 8c ﬂk 8d
7 O
0 O
B, 0 o
e |
KzCO4
Pd(PPh3),Cl5
_Her Ef OH
O
[Tonyuenue 2-(2-((7-(5-(amuaometnn)- | H-muppon-3-mn)oenzodypan-5-

WJI)METOKCH )(PEeHMIT)YKCY CHON KHCIOTHI (8g)

Cranusa-1:  Tlonmyuenme  N-((4-Opom-1H-muppon-2-min)MeTnieH)-2-MeTHIIPOTaH-2-
cynspuHamuaa (8b)

Coenunenue 8b nonyuanu B COOTBETCTBMM C Mpolenypoi, onucanHod B Craguu-5
Cxewmsl 1 u3 4-6pom-1H-nmupporne-2-kapbansaeruna (8a) (1 r, 5,75 mmons) B TT'® (30 M),
ucnions3yst (R)-2-merunmnponan-2-cynepunamun (1,393 1, 11,49 mMMOmb), TETPasTOKCHUTHTAH
(2,410 mi, 11,49 mMmonb) 1 IepeMeIINBaHNE IPYU KOMHATHOH TeMriepaType B TeueHue 18 4. 3to
nano rmocie oOpabOTKM M OYHMCTKH C TOMOIIBI0 KOJOHOYHOW (umni-xpomarorpaduu
[(cunmukarens (40 r), 3TI0UPYS STUIIALETATOM B cMecH n30MepoB rekcana (0-20%)] N-((4-Opowm-
1H-nuppon-2-un)merunen)-2-merunnponas-2-cynbpunamun (8b) (1,37 r, 4,94 mmonb, 86%
BBIXO/) B BHJI€ KOPHUYHEBOTO CHPOIIA,; 'H ssMmP (300 MI'u, IMCO-d¢) & 12,16 (c, 1H), 8,22 (c,
1H), 7,30 (n, J=1,6 I', 1H), 6,95 (1, J=1,6 I'y, 1H), 1,15 (¢, 9H); MC (3C+): 278,9 (M+1).



100

Cragus-2: ITonyuenue N-((4-6pom-1-to3un- 1H-muppon-2-un)merunen)-2-
MeTHIITpOnaH-2-cyibpruHamuaa (8c)

K pacrBopy N-((4-Opom-1H-nuppon-2-uia)MeTusieH)-2-MeTHIpoInan-2-CyabhuHaMuaa
(8b) (650 wmr, 2,345 mmonb) B JIM®PA (5 mi) npu 0°C nobasnsanu ruapua Hatpus (281 mr, 7,04
MMOJIb) U TMIePEMEIINBAIN B TeUueHrne 15 MUHYT ¢ mociaeaymmum 100aBieHneM 4-MeTHiIOeH3011-
1-cynpdornmxnopuna (1341 mr, 7,04 mmons) npu 0 °C. PeakIMOHHO CMeCH 1aBaJid HarpeTbCst
70 KOMHATHON TemmepaTrypbl B TedeHMe HOuM M BbuinBanu B EtOAc. Peaxiuonnyro cMmechb
nogkucys 3 M Hcl, mpombiBaiu BOJOM, HACKIIIEHHBIM PACTBOPOM XJIOPUIA HATPUS, CYLIHIIH,
(uIbTPOBANIM U KOHIIEHTPUPOBAJIM B Bakyyme. I1ONy4eHHBIH OCTATOK OUYHWINAIH C MOMOLIBIO
KOJIOHOYHOH (mmi-xpomatorpadun [cwmukarens (80 1), smoupys EtOAc: MeOH (9:1) B
rekcane  0-100%] ¢  momyuenumem  N-((4-Opom-1-to3ui-1H-nmuppon-2-un)meTuneH)-2-
MeTHimponaH-2-cynbdunamuna (8¢) (222 mr, 22% BbIXON) B BUIE TBEPAOIO BEIIECTBA JKEITOTO
usera; "H SIMP (300 MI'n, JIMCO-dg) & 8,76 (¢, 1H), 8,04 (n, J=1,8 I'ny, 1H), 7,86-7,76 (m, 2H),
7,51 (g, J=8,1 I'u, 2H), 7,27 (», J=1,8 I'u, 1H), 2,39 (c, 3H), 1,10 (¢, 9H); MC (OC+): 432,9
(M+1).

Cranus-3: Ionyuenue N-((4-Opom-1-to3ui- 1 H-nmupposn-2-um)MeTin)-2-MeTHIIIpOonaH-2-
cynspuHamuaa (8d)

Coenunenne 8d nony4anu B COOTBETCTBMM C MNpoLenypoil, omucaHHoi B Cranuu-3
Cxemsl 5 u3 N-((4-Opom-1-to3uin-1H-muppon-2-nn)merusen)-2-MeTUIIponaH-2-cy b nHaMu1a
(8¢) (222 wr, 0,515 mmons) B TT'® (3 mu) u Boze! (0,3 M), ucrnonbiyst 6opruapun Hatpus (58,4
mr, 1,544 mmonb). D10 nano mocyie oOpabOTKU M OYUCTKH C MOMOIIBI0 KOJOHOYHOW (hiaim-
xpomatorpadun [(cunukarens (25 r), SJMOUPYs STUIALIETATOM B CMECHU M30MepoB rekcana (0-
100%)] N-((4-6pom-1-to3un- 1H-muppon-2-un)merni)-2-metunnponan-2-cynbpunamun  (8d)
(200 mr, 90% BBIXOR) B BUAE Oesoro TBepaoro Bemectsa;, MC (OC+): 434,9 (M+1).

Cranus-4: Tlonyuenuwe stun 2-(2-((7-(5-((1,1-mumeTHmsTUICY IbOUHAMHIO )METHII )- 1 -
to3uii- | H-iuppos-3-un)denzodypan-5-un)Merokcu )penun)arerara (8e)

Coenunenve 8e monydanu B COOTBETCTBMU C TpoIenypoH, omucanHoi B Cramuu-4
Cxembr 1 w3 ostun 2-(2-((7-(4,4,5,5-terpamerui-1,3,2-nuokcaboponan-2-ui)oeH3odpypaH-5-
wi)metrokcH)penmn)anerara (1e) (224 mr, 0,512 mmonb) B auokcane (12 mu), ucnonb3ys N-((4-
O6pom- 1-To3mi- 1 H-nuppon-2-um)mern)-2-metunmnponan-2-cyappuHamun (8d) (222 mr, 0,512
MMOJTb), ouc(tpudpenmndocdun) namnanuii (1) xnopun [Pd(PPhs3),Cly] (53,9 mr, 0,077 mmors),
pacteop K,COs (212 wr, 1,537 mmone) B Boze (4 mu) u HarpeBas npu 90°C B Teyenue 3 4 Ha
MacisHOW Oane. DTo manmo mocie oOpabOTKM M OYHMCTKUA € TMOMOINBI KOJIOHOYHOH (huamm-
xpomarorpaduu [cunukarens (12 r), smonpyss DMA-80 B JIXM 0-50%] stun 2-(2-((7-(5-((1,1-
IUMETHITHICY Ib(pHaMuI0)MeTH)- 1 -To3un- 1 H-nuppon-3-un)oensodpypan-5-
wi)merokcH )pernmn)anerat (8e) (208 mr, 61% BBIXOA) B BUAE JKEITOrO CHPOIIA, 'H smp (300
MI'u, IMCO-d¢) 6 8,15 (m, J=2,2 T'y, 1H), 8,10 (», J=1,9 I'u, 1H), 7,91-7,87 (m, 2H), 7,86 (c,
1H), 7,67-7,65 (m, 2H), 7,48 (n, J=8,1 I'u, 2H), 7,23 (an, J=7,6, 3,8 ', 2H), 7,10 (x, J=8,0 I'yy,
1H), 7,04 (n, J=2,2 I'y, 1H), 7,00 (x, J=1,8 T'y, 1H), 6,91 (1, J=7,3 'y, 1H), 5,21 (c, 2H), 4,31-
4,20 (m, 2H), 3,96 (xB., J=7,1 'y, 2H), 3,62 (c, 2H), 2,38 (c, 3H), 1,12 (¢, 9H), 0,97 (T, J=7,1 I'y,
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3H); MC (3C+): 663,0 (M+1).

Cragus-5:  Ilomyuwenme  stun  2-(2-((7-(5-(amuHOMeTwN)- 1-TO3M1- 1 H-muppos-3-
win)oen3odypan-S-min)merokcu ))penmn)auerara (8f)

K pactBopy otun 2-(2-((7-(5-((1,1-mumernmstuicynbspuHamMugo )MeTwn)- 1 -ro3mn- 1H-
nuppoi-3-un)oensopypan-S-mn)merokcn)penmn)anerata  (8e) (208 wmr, 0,314 wmmonb) B
terparunpodypane (0,5 mi) nodasmnsau BogHbiil 2 H pactsop HCI (0,471 mn, 0,941 mMmonb) u
nepeMelnBald NpU KOMHATHOM TeMmIepatype B TedeHue 4 uacoB. PeakLMOHHYH CMecCh
KOHLIEHTPUPOBAJIU A0CyXa ¢ mosyueHueM 3t 2-(2-((7-(5-(amunomeTn)-1-to3un- 1 H-iuppon-
3-un)oensodypan-5-wi)merokcu )penmn)anerara (8f), KoToOphIli HCMONB30BAM KaK TaKOBOW Ha
cnepyromen craguu 6e3 nononHuTeNbHOM ouucTke; (IC+): 559,2 (M+1).

Cranusa-6: Ilonyuenme  2-(2-((7-(5-(ammaomernin)- 1 H-muppon-3-mn)denszodypan-5-
WI)METOKCH )(PEeHMIT)YKCYy CHON KHCIOTHI (8g)

Coenunenne 8g mony4anu B COOTBETCTBHHM C Mpouenypoi, omnucanHoii B Craauu-8
Cxempt 1 w3 ostan  2-(2-((7-(5-(amuaOMeTwN)- 1 -To3ma- 1 H-nuppon-3-un)oensodypan-5-
wi)merokcH)penmn)anerara (8f) (166 mr, 0,297 mmone) B TI'® (1 mu), meranona (0,1 mi) u
Bonel (0,1 wut), ucmonb3ysh MoHoruzapar ruapokcupa jurus (28,5 wr, 1,189 mmons) u
nepemernnBaHue B TeueHue 10 4 mpu KOMHATHOHN TeMmneparype. DTo Aano mocie oopaboTku u
OYHMCTKH C MOMOIIBIO KOJIOHOYHOM Xpomarorpaduu ¢ odpatnenHoi ¢a3oii [kononka C-18 (40 r),
smoupyst 0,1% Bomn. HCI B Bome u aneronutpune 0-100%] 2-(2-((7-(5-(amuHOMeTMIN)-1H-
nuppoi-3-uin)oen3odypan-5-min)metokcn))herun)ykcycHon  kuciotel  (8g) (25 wmr, 22%)
XJIOPUCTOBOAOPOAHYK) COJIb B BUIE CBETIIO-PO30BOTO TBEPHAOIO BEILIECTBA. 'H AMP (300 MI'q,
JAMCO-dg) 6 12,21 (yur.c., 1H), 11,20 (ym.c., 1H), 8,17 (c, 3H), 8,07 (n, J=2,2 ', 1H), 7,59 (c,
2H), 7,51 (¢, 1H), 7,22 (n, J=7,4 T'y, 2H), 7,08 (x, J=8,3 I'u, 1H), 6,98 (x, J=2,2 I'y, 1H), 6,91
(n, J=7,3 T'y, 1H), 6,87 (¢, 1H), 5,22 (¢, 2H), 4,05 (c, 2H), 3,60 (¢, 2H). MC (OC+): 377,1
(M+1); Ananus, paccuutansbiii 1t CoHyoN,O4,1,1HCL2,25H,0: C, 57,81; H, 5,65; Cl, 8,53;
N, 6,13; Haiineno: C, 57,77; H, 5,29; Cl, 8,97; N, 6,01.

Cxema 9
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HO Q cl
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o K,CO5

Br DCAD PPh; 7 Pd{PPh3),Cl>
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NH, 9c

IMony4enwne 3-((7-(3-(amuaOMeTHIT)h eHMIT ) OeH30(] Y paH- S5-I )METOKCH )-4-
(xapOokcuMeTT)OeH30MHON KUCTOTHI (9d)

Cranusa-1: TIlonmyuenme ostun 3-((7-6pomOenzodypaH-5-unm)merokcn)-4-(2-3TokcH-2-
okcoatui)oensoara (9b)

Coenunenue 9b nonyuanu B COOTBETCTBMM C MpoLenypoil, onucanHoii B Cranuu-2
Cxewms! 1 u3 (7-6pombenzodypan-S-un)meranona (1b) (191 mr, 0,842 mmons) B JIXM (10 min),
ucnons3yst Tpudpenundpochun (265 mr, 1,011 mmons) u stun 4-(2-3TOKCU-2-0KCOITUN)-3-
rugpokcudensoar (9a) (170 mr, 0,674 mmonb), pacTBop Ouc(4-xnopOeH3ui)azoaukapOoKcuIaTa
(DCAD) (371 wr, 1,011 mmonp) B AXM (10 mi). Dro mano mocie oOpabOTKH U OYHCTKU C
MOMOIIBIO KOJIOHOYHOM (dii-xpomartorpaduu [(CHUIHMKaresb, 3JIIOUPYST CMECHIO H30MEPOB
rekcana/stuinanerara (ot 1:0 go 3:1)] stun 3-((7-6pombenszodypaH-5-ui)merokcn)-4-(2-3TOKCH-
2-okcoatin)bensoar (9b) (217 mr, 70%) B Bume Genoro TBepporo Bewectsa, 'H SIMP (300
MTIw, IMCO-dg) & 8,15 (m, J=2,1 T, 1H), 7,74 (n, J=1,4 Ty, 1H), 7,63 (n, J=1,5 'y, 1H), 7,59
(n, J=1,5 T, 1H), 7,58-7,54 (m, 1H), 7,39 (z, J=7,7 Ty, 1H), 7,12 (z, J=2,2 T, 1H), 5,26(c,
2H), 4,31 (xs., J=7,1 T, 2H), 4,02 (xs., J=7,1 T, 2H), 3,72 (¢, 2H), 1,32 (r, J=7,1 I'y, 3H),
1,07 (r, J=7,1 Ty, 3H); MC (DC+): 483,00 Ta 485,00 (M+Na).

Crangus-2: Tlonyuenue stun 3-((7-(3-(amunomerwn)dennn)deHzodypan-S-Ui)METOKCH )-
4-(2-3TOKCH-2-0KCO3THIT)OeH30aTa (9¢)

Coenunenue 9c¢ mojydand B COOTBETCTBUHM € Mpoueaypol, omucanHoii B Craguu-4
Cxembl 1 u3 stun 3-((7-6pombGen3odypaH-5-mi)MeTOKCH)-4-(2-3TOKCH-2-0KCOITHIT)OeH30aTa
(9b) (202 wmr

2

0,438 wmmomp) B guokcaHe (12 wmu),  ucmome3ys  3-
(amuHOMeTHN)peHunruapoxiIopun OopoHoBoit kucnotel (9e) (123 wmr, 0,657 wmmoIb),
ouc(rpudpennndocun) namwtaguit (II) xnopun [Pd(PPhs),Cly] (61,5 mr, 0,088 mmounb), pacTBop

K>COs (182 wr, 1,314 mmons) B Boxe (1,5 mu) u npu Harpesanuu npu 100°C B TeyeHue 3 4 Ha
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MacissHOW Oane. DTo mamo mocie oOpabOTKH M OYHCTKA C MOMOINBI KOJIOHOYHOHM (huidim-
xpomarorpadpuu [cunmkarens ¢ guxiopmeraHom/meranosnoMm (ot 1:0 go 19:1)] stun 3-((7-(3-
(amuHOMeTHN)pern)OeH30(]ypaH-5-mn)MeToken)-4-(2-3Tokcu-2-okcostun)oenszoar  (9¢) (126
Mr, 59% BbIXOI) B BUIE OECIIBETHON CMOJIBI, 'H stMP (300 MI'u, AIMCO-dg) & 8,10 (m, J=2,2
I'u, 1H), 7,83 (¢, 1H), 7,76-7,69 (m, 2H), 7,64 (1, J=1,5 T'y, 1H), 7,61 (n, J=1,6 I'y, 1H), 7,55
(nm, J=7,7, 1,4 T'u, 1H), 7,47 (1, J=7,6 I'u, 1H), 7,43-7,36 (m, 2H), 7,06 (n, J=2,2 I'u, 1H), 5,33
(c, 2H), 4,31 (xB., J=7,1 I'n, 2H), 3,94 (xB., J=7,1 I'y, 2H), 3,82 (c, 2H), 3,72 (¢, 2H), 1,31 (1,
J=7,1Tu, 3H), 0,98 (1, J=7,1 I'y, 3H); MC (3C+): 488,20 (M+1).

Cragus-3: Tlonyuyenune 3-((7-(3-(amuHomeTwn)penun)oeH3odypaH-5-ua)MeTOKCH )-4-
(kapOokcuMeTmT)OeH30MHON KUCTOTHI (9d)

Coenunenue 9d mnonyuanu B COOTBETCTBHM C MpolLenypoi, onmucanHod B Craguu-8
Cxembl 1 w3 stun 3-((7-(3-(amuHOMeTHIT)(eHMIT)OCH30(DYpaH-5-UIT)METOKCH)-4-(2-3TOKCH-2-
okcoatmn)oensoara (9¢) (120 wmr, 0,246 mmons) B TT'® (5 mi), meranona (5 mut), UCTIONB3ys
pactBop MoHoruaparta ruapokcupa jutus (105 wmr, 2,461 mmomb) B Bome (5 wmu) o
nepeMeInuBaHue B TeueHue 18 4 mpu KOMHATHOH TeMmneparype. JTo nano mnocie oopaboTku u
OUYHCTKU C TOMOIIBI0 KOJIOHOYHOW Xpomarorpadum ¢ oOpamieHHou (aszoii [kononka C-18,
smoupyst 0,1% Bomr. HClI B BOome wu awmerommtpuie or O go 100%] 3-((7-(3-
(amuHOMeTHN)pernn)OeH30dypaH-5-mn)MeTokeH)-4-(kapOokcumMeTri1)0OeH30MHOM KuCIoThI (9d)
(65 mr, 61%) XJIOPUCTOBONOPOAHYIO COJIb B BHIE O€JIOro TBEPAOTO BELIECTBA, 'H ssMP (300
MI'u, AMCO-de) & 8,11 (m, J=2,2 I'u, 1H), 8,01 (c, 1H), 7,94 (a.1., J=7.3, 1,8 'y, 1H), 7,77 (7,
J=1,6 T'y, 1H), 7,68 (n, J=1,6 T'y, 1H), 7,64-7,49 (M, 4H), 7,36 (n, J=7,7 I'y, 1H), 7,07 (7, J=2,2
I'u, 1H), 5,34 (c, 2H), 4,13 (c, 2H), 3,68 (c, 2H); MC (OC+): 432,05 (M+1), Ananus,
paccuutannbiii 11 CosHy NOg.HCI,1,75H,0: C, 60,12 H, 5,15; N, 2,80, Cl, 7,10, Haiineno: C,
60,23; H, 5,17; N, 2,96; Cl, 7,14.

Cxema 10
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[Tonyuenue 2-(2-((7-(3-(amunoMeTHN) P eHm ) OeH30( y paH-5-MIT)METOKCH )-4-
(TpudropmeTokcu)pennn)ykcycHon kuciaotel (10d)

Cragus-1: IMonyuenue STUI 2-(2-((7-6pombenzodypan-S5-ui)METOKCH )-4-
(Tpudropmerokcu)penun)anerara (10b)

Coenunenve 10b monydanu B COOTBETCTBUHU C IpoLenypoi, omucaHHoi B Cranuu-2
Cxewmsrl 1 u3 (7-6pombenzodypan-S-un)meranona (1b) (173 mr, 0,762 mmons) B AXM (10 mi),
ucnionsdysi  tpudpenmndochun (240 wmr, 0914 wmmonb) u  dTHN  2-(2-THApPOKCH-4-
(rpudropmerokcu)penun)anerar (10a) (161 mr, 0,609 mmons; CAS Ne 1261673-71-5), pactBop
ouc(4-xnopbensmn)azonukapookcunara (DCAD) (336 mr, 0,914 mmons) B IXM (10 mi). 1o
nano mocie oOpabOTKM M OYHCTKM C TOMOMIBIO KOJOHOYHOW (udni-xpomarorpaduu
[(cunukaresp, 3JTIOUPYsT CMEChIO M30MepOB rekcana/stunarnerara (ot 1:0 mo 4:1)] stun 2-(2-((7-
Oopombensodypan-5-mn)merokcn)-4-(Tpudropmerokcu)penmn)auerar (10b) (180 wmr, 62%) B
BUze OeIoro TBepAOro BElIeCTBa; 'H saMP (300 MI', IMCO-dg) 6 8,15 (1, J=2,2 T'y, 1H), 7,72
(n, J=1,5 T'u, 1H), 7,61 (x, J=1,5 I'u, 1H), 7,35 (n, J=8,3 I'u, 1H), 7,15-7,10 (m, 2H), 6,96-6,90
(m, 1H), 5,22 (c, 2H), 4,01 (8., J=7.2 T', 2H), 3,64 (¢, 2H), 1,06 (r, J=7,1 'y, 3H); "°F SIMP
(282 MI'y, AMCO-dg) 6 -56,67;, MC (OC+): 494,90 u 496,90 (M+Na).

Cranus-2: I[Monyuenne  stun  2-(2-((7-(3-(amuaOMeTHN)(heHmn)OeH30dypaH-5-
WI)MeTOKCH)-4-(TpudTopmerokcu)penmn)auerara (10c¢)

Coenunenue 10c¢ momydanu B COOTBETCTBUHM C npolenypoli, omucaHHoi B Craguu-4
Cxembl 1 u3 STHI 2-(2-((7-6pombeHn3odypaH-5-un)MeTOKCH )-4-
(rpudropmerokcu)penun)anerara (10b) (170 mr, 0,359 mmonb) B arokcane (12 mit), HCIIONB3YsI
3-(amuHomeTun)penunruapoxaopun OopoHosoi kuciaorel (9e) (101 wmr, 0,539 wmmorb),
ouc(rpudpennndocpun) namwtaguit (II) xnopun [Pd(PPh;),Cly] (50,4 mr, 0,072 MmMounb), pacTBop
K>COs (149 wmr, 1,078 mmons) B Boge (1,5 mu) u Harpesast npu 100°C B Teuenue 11 4 Ha
MacstHOM OaHe. D10 nano mocne oOpabOTKM M OYUCTKM € TOMOIIBIO KOJOHOYHOH (hidmi-
xpomarorpaduu [cunukarenb ¢ auxiopmeraHom/meranon (ot 1:0 mo 9:1)] stun 2-(2-((7-(3-
(amuHOMETIT)(heHIT)0eH30( Y paH-5-11)METOKCH )-4-(Tpud TOpMeTOKCH )P €HIIT )alleTaT (10¢)
(115 wmr, 64% BbIXOM) B BHIE OECIIBETHOW CMOJIBI, 'H amp (300 MTI'u, IMCO-dg) 6 8,10 (m,
J=2,2 T'u, 1H), 7,83-7,80 (m, 1H), 7,75-7,67 (m, 2H), 7,58 (n, J=1,7 T'u, 1H), 7,46 (1, J=7,5 'y,
1H), 7,40 (m, J=7,7 T'u, 1H), 7,35 (a, J=8,3 I'u, 1H), 7,17 (n, J=2,3 I'u, 1H), 7,06 (n, J=2,2 I'y,
1H), 6,96-6,89 (M, 1H), 5,28 (c, 2H), 3,91 (xB., J=7,1 'y, 2H), 3,81 (¢, 2H), 3,65 (¢, 2H), 0,96 (T,
J=7,1 T, 3H); "°F SIMP (282 MTI'ry, IMCO-dg) & -56,64; MC (3C+): 500,00 (M+1).

Cranusa-3: Ionyuenne 2-(2-((7-(3-(ammunomerwn)denmn)oeH3odypan-5-mn)MeTokcH)-4-
(Tpudropmerokcu)penmn)ykcycHon kucaotel (10d)

Coenunenue 10d monydanu B COOTBETCTBUM C MpoLenypoi, omucaHHoW B Ctanuu-8
Cxempt 1 m  osmun  2-2-((7-(3-(amuHOMeTIN ) peHNT)OeH30(D Y paH-5-1IT)METOKCH )-4-
(rpudropmerokcu)penmn)anerara (10¢) (110 mr, 0,220 mmons) B TT'D (5 min), meranona (5 mi),
UCTIONB3Ysl PaCTBOP MOHOTruApara rugpokcuaa outus (56,6 mr, 1,321 mmons) B Boze (5 mi) u
nepeMeInuBaHue B TeueHue 18 4 mpu KOMHATHOH TeMmepaType. DTo fano mnocie oopaboTku u

OUYHCTKU C TOMOIIBI0 KOJIOHOYHOW Xpomarorpaduu ¢ oOpaiieHHou (as3oii [kononka C-18,
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smoupyst 0,1% Bomn. HClI B Bome w  aumeronutpmie 0-100%]  2-(2-((7-(3-
(amuHOMeTHN)pern)OeH30(]ypaH-5-mn)MeToKeH )-4-(Tpru TOpMETOKCH ) EHIIT)YKCY CHOM
kuciotsl (10d) (68 mr, 66%) XJIOPUCTOBONOPOIHYIO COJIb B BUZE O€JIOTr0 TBEPAOIO BEINECTBA;
'H SIMP (300 MI', JIMCO-d) & 8,11 (x, J=2,2 T, 1H), 8,02-7,99 (m, 1H), 7,92 (a.1., =74,
1,7 T'u, 1H), 7,77 (n, J=1,6 'y, 1H), 7,65 (n, J=1,6 I'y, 1H), 7,63-7,52 (m, 2H), 7,34 (1, J=8,3
I'u, 1H), 7,14 (n, J=2,3 'y, 1H), 7,08 (n, J=2,2 I'u, 1H), 6,96-6,87 (m, 1H), 5,30 (c, 2H), 4,13 (c,
2H), 3,61 (c, 2H); “F SIMP (282 MI'n, JIMCO-dg) & -56,65; MC (DC+): 472,00 (M+1); MC
(3C-): 470,00 (M-1); Ananuz, paccuutansbiii 1 CosHooF3NOs.HC1,0,75H,0: C, 57.59; H,
4,35; Cl, 6,80; N, 2,69; Haiineno: C, 57,69; H, 4,25, Cl, 6,68; N, 2,70.

Cxema 11
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KOAGc, anokcaH, 90 °C % 1] Pd(PPh3),Cl,

ITony4enue 2-(2-((7-(2-(amunOMeTHN)-3-PpTOpIIMpHIUH-4-11T)-3-
(Tpudropmerin)deH3zodypaH-5-mn)MeTOKCH)-S-PTopdeHm)yKcycHOM KucaoTel (11m)

Cranus-1: Ionyuenue (S)-N-((4-x10p-3-QTOpIUPHUANH-2-WIT)METUIIEH )-2-METHIIITPOTIAH-
2-cynppunamuzna (11b)

K pacrBopy 4-xnop-3-proprukonunanpaeruna (11a) (6,73 r, 42,2 mmonp, CAS Ne
1260878-78-1) u Cs,CO3 (27,5 1, 84 mmonp) B IXM (350 mur) noGasmsnu (S)-2-MeTunnponas-
2-cynppunamun (5,88 r, 48,5 MMonb) 1 epeMeInrBay Mpu KOMHATHON TEMIIEPAType B TEUEHUE

1 4. Peakunonnyto cmechb pazdasisan JIXM U mpoMbIBaIM HACHIIIEHHBIM PACTBOPOM XJIOPUAA
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Hatpust (3x200 my). Opranmueckuil Cio Cymwid, (UIBTPOBAIM U KOHLEHTPUPOBAIH B
Bakyyme ¢ monydeHneM (S)-N-((4-xmnop-3-dTopnupuanH-2-1ui)METHUIEH )-2-MeTHIIPONaH-2-
cynspunamuaa (11b) (11,08 r,100% BbIXOJ), KOTOPBIH HCIOJIB30BAIN B CIEAVIOLIEH peakiiu
6e3 nonoNHATENbHON ouncTky, 'H SIMP (300 MI'u, AMCO-d¢) 6 8,59 (m, J=5,1 I'y, 1H), 8,56
(c, 1H), 7,97 (nn, J=5,6, 5,0 I'y, 1H), 1,21 (c, 9H).

Cranus-2: Ionyuenue (+)-N-((4-xmnop-3-GTopnupuaus-2-mi)MeTH)-2-MeTUIIIPOIaH-2-
cyabpunamuna (11c¢)

K pacTBopy (S)-N-((4-xn0p-3-bTOpIUPUIUH-2-UJT)METUJIEH )-2-METHUJIIPOTIaAH-2-
cynsdpunamuaa (11b) (11,08 r, 42,2 mmonb) B Metanojie (211 mi) npu 0°C nobasnsiu NaBHy
(1,595 1, 42,2 mmonb) u nepememnuBaju B Tedenue 0,5 4. Peakiuro racumu aneronom (20 min) u
KOHLIeHTpupoBaiu B BakyyMme. Ocrtarok nepeHocunu B EtOAcC 1 HachIlleHHOM BOIHOM PacTBOpE
NH4Cl. Opranuueckuil cinod pasmessyif, MPOMBIBAIM HACHIEHHBIM pPAaCTBOPOM XJIOpHIA
HATpUsl, CyIIWIH, (WIBTPOBAIM W KOHLEHTPUPOBAIM B BakyyMme. lloJydeHHBIH OCTaTOK
OYHMINAIM C TOMOLIBI0 KOJOHOYHOH (iaui-xpomarorpadpuu [cumukarens (120 r), smoupys
cMmechro 9:1 sTHianeTata U METaHOJa B CMECH M30MEpOB rekcaHa] ¢ monydeHueM (+)-N-((4-
XJIOp-3-TOPIHPUINH-2-UT)MeTHN )-2-MeTrnnponan-2-cyappunamuna  (11¢) (9,34 1, 84%
BBIXOX) B BHIE TyCTOrO mpospaunoro cupona, 'H SAMP (300 MI'n, IMCO-dg) & 8,36 (x, J=5,2
I'm, 1H), 7,72-7,62 (m, 1H), 5,86 (1, J=5,9 I'y, 1H), 4,34 (nn, J=5,9, 2,2 T'y, 2H), 1,09 (c, 9H);
VYron ontuaeckoro Bpamenus [o]D=+53,88 (¢=0,49, MeOH).

Cragus-3: Ilonyuenue MeTHUII 7-6pom-2-runpokcu-3-(tpudpropmernn)-2,3-
nurunapobenzodypan-S-kapookcunara (11e)

K pactBopy 2,2,2-tpudropstanamuna HCl (1,71 r, 17,26 mmons; CAS Ne 373-88-6) B
JAIXM (15 mu) mpu 0° C, nobasssinu pacteop Hutpara Hatpust (1,27 r, 18,41 mmons) B Boze (1,5
mi). CMech BbIIEPKUBAIN HA GaHe CO NbIOM B TedeHue 1 4, oxnaxnanu 1o -78°C u gobasnsim
meTtui 3-6pom-5-¢popmun-4-rugpokcudensoar (11d) (0,522 r, 2,015 mmonp, CAS Ne 706820-79-
3) u nobassmu 3dupar TpudTopuna 6opa (1,2 mi, 9,47 mmoinb). CMech MepeMeIIuBaIl Mpu -
78°C B Teuenue 12 4, HarpeBaaM IO KOMHATHON TEMIIEPATyphl B TeueHue 12 4acos. Peaxumo
racii MetaHosioM (8 wur), pa30aBisiM HACBIIEHHbIM BOAHBIM pactBopoM NaHCOs; wu
SKCTparupoBaiu dTunarneratoM. OpraHuuecKkue Ciou OOBEIUHSUIH, MPOMBIBAIM HACHIIEHHBIM
pacTBOPOM XJIOpUAA HATPUs, CYLIMIH, (UIBTPOBAIM W KOHLEHTPHUPOBAIM B BaKyyMe.
IMony4eHHBII OCTATOK OYHINAJIH C MOMOIIBI KOJOHOYHOH (uiii-xpomarorpadguu [cuiukaresnb
(24 1), >mroupyst CMECHIO 3THIIALIETAT/CMeCh U30MepoB rekcana, 0-30%] ¢ mony4yeHuem metui 7-
O6pom-2-runpokcu-3-(tpudpropmernn)-2,3-guruapodensodypan-S-kapookcunara (11e) (503 wr,
73% BBIXOHN) B BUAE OEIOT0 TBEPAOTrO BEIIECTBA, 'H AamP (300 MI'u, IMCO-d¢) 6 8,60 (x,
J=6,0 I'y, 1H), 8,11 (ax, J=1,7, 0,6 I'y, 1H), 791 (a.T,, J=1,8, 0,9 I'y, 1H), 6,28 (nxm, J=5.9, 2,4
'y, 1H), 4,67-4,46 (v, 1H), 3,85 (c, 3H); °F SIMP (282 MI'y, JIMCO-dg) & -69.45.

Cragus-4: Tlonyuenne metwin 7-Opom-3-(Tpudropmerun)oeHzodypaH-5-kapObokcuuaTa
(11f)

PactBop wmerun  7-Opom-2-runpokcu-3-(tpudropmernn)-2,3- nuruapodensodypan-S-

kapOoxcunara (11e) (495 mr, 1,451 mmonb) B cepHoii kucnore (5 mii, 94 MMOITb) IepeMeIINBaIIH
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pyU KOMHATHOH Temmeparype B TeueHHe 30 muH. CMech BBUIMBAIM B BOAY CO JIBJOM H
NOJIyYeHHOE Oesioe TBEPI0e BELECTBO COOMpanu (GUIbTPOBAHUEM, CYLIWIN B BAKyyMe, TOTyYast
metu 7-6pom-3-(tpudropmerin)Gensodypan-5-kapookcunar (11f) (462 mr, 99% srixon). 'H
SAMP (300 MI'u, AMCO-de) 6 9,11 (T, J=1,7 I', 1H), 8,23 (n, J=1,5 I'y, 1H), 8,20 (a1, J=L.5,
0,9 T, 1H), 3,92 (c, 3H).

Cranus-5: [onyuenue (7-6pom-3-(tpudropmernn)oensodypan-5-mn)meranona (11g)

K pactBopy merun 7-6pom-3-(Tpudpropmermin)oenzodypan-5-kapookcunara (11f) (927
mr, 2,87 mmonb) B TI'® (12 mu) npu -78°C mobGasisuiu LiBHy (2,20 mut, 8,80 mmons, 2 M
pactBop B TI'®) u MeOH (385 mku, 9,52 Mmounb). PeakIMOHHYI0 CMeCh MepeMeInnBaIu Mpu
KOMHaTHOM TeMrepaType B TeueHue 24 4acoB, raCUJIN HAChIIEHHBIM BOAHBIM pacTBopoM NH4CI
u skcrparupoBau EtOAc. Opranndeckuil Ciioil mpOMBIBAJIN HACBIIIEHHBIM PACTBOPOM XJIOPHUIA
HATPUs, CYUIWIH, (PUIBTPOBANM M KOHLEHTPUPOBAIM B Bakyyme ¢ mnojydeHuem (7-Opom-3-
(Tpudropmermn)denzodypan-S-mn)meranona (11g) (836 mr, 99% BeIxOom) B BUAe OeJoro
TBEPJIOTO BEIECTBA. 'H saMP (300 MTI'ny, meranon-dy) 6 8,41 (m, J=1,7 T', 1H), 7,61 (xB., J=1,6
I'u, 2H), 4,69 (c, 2H).

Cranus-6: I[Monyuenne st 2-(2-((7-6pom-3-(TpudTopmermn)doenzodpypan-S-
WI)METOKCH)-S-pTopdenmn)auerara (11i)

Coenunenue 11i nomyuyanu B COOTBETCTBUHM C IpoLeAypoi, omucaHHoW B Cranuu-2
Cxewmsl 1 u3 (7-6pom-3-(Tpudropmerun)densodypan-5-mn)meranona (11g) (1g, 3,39 mmons) B
AXM (35 wmn), ucnone3ys Ttpupenuwipochun (0,978 r, 3,73 mmonw), stun 2-(5-prop-2-
rugpokcudennm)anerar (11h) (0,806 r, 4,07 mmorns) u pacteop (E)-Ouc(4-xnopOensmn) auaseH-
1,2-nukap6okcunara (DCAD) (1,369 r, 3,73 mmonb) B JIXM (35 mi) u nepeMernnBaHue mnpu
KOMHATHOW Temneparype B TeueHue 1 4. D10 mano mnocie oOpabOTKH M OYHCTKU C ITOMOIIBIO
KOJIOHOYHOM (uui-xpomarorpaduu (cunukarens (40 r), smoupyst cMmecbio 0-20% sTunanerara
B CMECH M30MepOB rekcana) 3T 2-(2-((7-6pom-3-(tpudropmernn)oeHzodypaH-S-ni)MeTOKCH )-
5-ropdennn)anerar (11i) (1,16 r, 72,0% BbIxox) B Buae Genoro TBepaoro semecrsa. 'H SIMP
(300 MI'y, IMCO-dg) 6 8,97 (xB., J=1,6 I'u, 1H), 7,79 (c, 2H), 7,23-6,98 (m, 3H), 5,23 (c, 2H),
4,02 (kB., J=7,1 T, 2H), 3,65 (c, 2H), 1,07 (r, J=7,1 'y, 3H); “F SIMP (282 MI', IMCO-dg) &
-58,23, -123,71.

Cranus-7: IMonyuenue stun 2-(5-¢prop-2-((7-(4.4,5,5-terpamerun- 1,3,2-nruokcaboponiaH-
2-un)-3-(Tpudropmernn)denzodypan-S-un)merokcu )penmn)anerara (11j)

Coenunenue 11j monydanu B COOTBETCTBHUH C Mpouenypoi, omucaHHoil B Craauu-3
Cxempt 1 w3 ostun  2-(2-((7-6pom-3-(Tpudropmernin)oeH3odypaH-5-1i1)METOKCH)-5-
dropdpernm)anerara (11i) (1,8 1, 3,79 mmonp) B Ge3BomHOM nuokcane (30 MIiT), HCIIONB3Ys
ouc(nuaakonaro)audop (1,443 r, 5,68 mmonw), amerar kamus (1,115 r, 11,36 mmons),
Pd(dppf)Cl,-CH,Cl, (0,309 1, 0,379 mMmonb) u HarpeBas npu 90°C B Teuenne 18 1 B armocdepe
aproHa. JTo Jayio rnocyie o0paboTKH U OYUCTKHU C MMOMOIIBI0 KOJOHOYHOH (uam-xpomartorpaduun
[cunmukarens(80g), amoupyst EtOAc B rexcane ot 0-15%)] stun 2-(5-prop-2-((7-(4,4,5,5-
TeTpameTui-1,3,2-nuokcadoponan-2-un)-3-(Tpudropmernn)oenzodpypan-5-

ummerokcu)dennn)anerar (11j) (1,87 r, 95% Bbixox) B Buxe GiemHO-xkenToro Macia, 'H SMP
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(300 MI'u, IMCO-de) 6 8,87-8,82 (m, 1H), 7,90 (c, 1H), 7,81-7,79 (M, 1H), 7,18-7,04 (m, 3H),
5,21 (c, 2H), 4,10-3,89 (m, 2H), 3,61 (c, 2H), 1,35 (¢, 12H), 1,06-1,00 (m, 3H).

Cragus-8: Ilomyuenme stun 2-(2-((7-(2-((1,1-mumeTunsTuncy abpUHAMHUIO )METH)-3-
b roprimpunun-4-mn)-3-(rpudropmerni)oeHzodypan-S-mn)meTokcn)-S-propdenrn)anerara
(11k)

Coenunenve 11k momydanu B COOTBETCTBUHU C Ipolenypoi, omucaHHoi B Cranuu-4
Cxembt 1 w3 otun  2-(5-¢pTop-2-((7-(4,4,5,5-Terpamerun-1,3,2- nuokcabopomnan-2-ui)-3-
(Tpudropmern)denszodypan-S-mn)merokcu)penmn)anerara (11j) (1,00 r, 1,915 mmonb) B
nuokcane (30 mur), ucrone3yst (+)-N-((4-xn0p-3-PTOpIHPUIANH-2- T )METHI)-2-METHUIIIPOTaH-2-
cyabpuramun (11¢) (0,507 r, 1,915 mmons), Oouc(rpudpenundochun) nammaguii (II) xmopun
[Pd(PPh3),Cl,] (0,269 r, 0,383 mmons), pactBop K,CO3 (0,794 1, 5,74 mmons) B Boze (3,6 Mit) u
Harpesas ipu 100°C B Teuenue 14 4 Ha MacnssHOM OaHe. DTO nano mociie 00paboTKU U OYHCTKH
C TIOMOIIBIO KOJIOHOYHOH (pydtn-xpomartorpadun [cumukarens (24 ), smoupyst 0-50% MeOH B
stunauerate  (10%) B cmecm  uzomepoB  rekcana] ot 2-(2-((7-(2-((1,1-
IUMETHIIBTIICY Ib(pUHAMU0 )METHI)-3-pTOoprupuanH-4-1n)-3-(tpudTopmernin)oensopypan-S-
wi)MeTokcH)-S-propdpermn)anerar (11k) (245 mr, 21% Bbxon) B Buze OecuserHoro macia, MC
(OC+): 625,20 (M+1).

Cragus-9: Ilonmyuenme ot 2-(2-((7-(2-(amunomerun)-3-proprupuana-4-wmn)-3-
(TpudropmeTmin)oerzodypan-S-mn)merokcn)-S-prophenmn)anerara (111)

K pacTBoOpy STUT 2-(2-((7-(2-((1,1-numeTnm3 TUIACY Tb( UHAMHIO )METHT )-3-
dbroprmpunuH-4-mn)-3-(tpudropmerni)oeHzodypan-S-min)meTokcn)-S-propdenrn)anerara
(11K) (220 mr, 0,352 mmonb) B Terparuapodypane (15 mi) nodasmsinu BoxHeli 2 H pactsop HCI
(0,352 mu, 1,057 MMomb) U mepeMeInBaiy Mpu KOMHATHON TeMmIepaType B TEUEHHE 2 4YacoB.
PeakunoHHYyI0 cMeCh KOHLIEHTPUPOBAIHN 10CYyXa C MoiydeHueM otui 2-(2-((7-(2-(aMuHOMeTHI )-
3-propnupunun-4-mn)-3-(rpudropmernn)densopypan-S-un)MeTokcH)-5-propheHun)anerata
(111), KOTOpBIN HCMOJB30BAJIM KAaK TAKOBOW Ha ClEAyIOIIeH craauu 0e3 OMONHHUTEIbHOM
OYHUCTKH.

Cranus-10: IMonyuyenue 2-(2-((7-(2-(amuHOMeETWI)-3-hTOpTIUPUANH-4-1T)-3-
(Tpudropmerin)deH3zodypaH-5-mn)MeToKCH)-S-pTopdeHm)ykcycHoi kuciaoTs! (11m)

Coenunenue 11m nony4anu B COOTBETCTBMM C INpoLeNypoi, omucaHHod B Cranuu-8
Cxemsbl 1 u3 STUJ 2-(2-((7-(2-(amuHOMETWI)-3- D TOPpTIIUPUANH-4-1T)-3-
(Tpudropmerin)denzodypan-5-mn)merokcn)-S-propdpenmn)anerara (111) (183 mr, ,352 Mmonn)
B TI'® (7 mu), meranona (7 M), UICMIONB3Ysl PaCTBOP MOHOTUApara ruapokcuna autus (121 wr,
2,82 mMmonb) B Boae (7 MJ) M MepeMelInBaHue B TeueHHe 10 4 mpu KOMHATHOH TeMIlepaType.
Jto pamo mocie OOpabOTKM W OYMCTKM C TIOMOIIBIO KOJIOHOYHOH xpomarorpapuu ¢
obpamenHoi (a3oii [kononka C-18, smoupyst 0,1% Bonn. HCI B Bone u aneronutpuie 0-100%]
2-(2-((7-(2-(amunOMeTHN)-3-pTOprIIMpHANH-4-11)- 3-(TpudTOpMeTHIT)OEH30 Yy paH-5-
WI)METOKCH)-S-pTopdermn)ykcycHyo kuciaoty (11m) (97 mr, 56,0% seixox) HCl conb B Buze
0eJoro TBEpIOro BEIIECTBA; 'H amp (300 MI'u, AMCO-de) & 12,25 (¢, 1H, crmocoOHble K
oomeny D»0), 8,96-8,92 (m, 1H), 8,66 (n, J=4,9 T'u, 1H), 8,51 (¢, 3H, cnocobubie k 0OMeHy
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D,0), 7,99 (¢, 1H), 7,82 (1, J=5,3 T'u, 1H), 7,77 (c, 1H), 7,17-7,04 (m, 3H), 5,32 (c, 2H), 4,39 (c,
2H), 3,60 (c, 2H); YF smp (282 MI'n, IMCO-dg) & -58.,01, -123,77, -128,49; MC (3C+): 493,1
(M+1); (3C-): 491,1 (M-1); Ananus, paccunrannbiii st Co4H7FsN,O4-HCI-0,25H,0: C, 54,05;
H, 3,50; Cl, 6,65; N, 5,25; Hatineno: C, 54,08; H, 3,50; Cl, 6,61; N, 5,22.

Cxema 12
' 0 Cu0 U\NHBOC O
HO
| O
12a 12b Pd(PPh3)20|2 BocHN
KsPOy
—Q / OH Cl)L D 3(
NaOH, MeOH
—N DCAD PPh
O BocHN 8
DCM
BocHN NaBH,
12e
Br
—0 o /“0 SnBus TFA
4 ‘ _ PaPPN3M
O O\/
0
NHBo¢
NHBoc
12g

HyC._.O HyC._.O

A s ‘ (o LoH A O O

o D\I - o OH

0 o
O NH; O NH,

12i

[Tonyuenne 2-(4-auermn-2-((7-(3-(amunomernn)penrmn)-2-(meTokcumeTnin)oer3odypan-
S-un)merokcu )peHnn)ykcycHon Kucnotsl (12j)

Cranusa-1: Ilonyuernme wmerun 7-fion-2-(metokcumerwin)oeH3odypaH-5-kapOokcuara
(12b)

K pactBopy merun 4-ruapokcu-3,5-nuitionoensoara (12a) (7 r, 17,33 mmonb, CAS Ne
3337-66-4) B nmupunune (15 mu) nobasnsm Metunnponaprunossiii a¢gup (1,22 r, 17,33 Mmonb)

u okcun menu(l) (1,24 r, 8,66 mmoinb). CMech nera3upoBaiiy, 3aNOMHUIA AT, IEPEeMELINBAIN B
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TedeHue 10 MUH Npu KOMHATHON TeMieparype U HarpeBanu npu 125°C B TeueHue 3 4 B
repMeTU3UPOBAaHHON Konbe. PeaknMOHHYI0 CMeCh OXJIaKAalu OO KOMHATHOW TEeMIIEpaTyphl,
pasbasmsin  EtOAc, mpombiBaniu 1 H. BomueiM pactBopom HCI (4x100 mi), Bomod u
HACBHIIEHHBIM PACTBOPOM xJjopuna Harpus. OpraHuueckuil cioil cymuiu, (GuisTpoBamn H
KOHLIEHTPUPOBAIU TOJA BakyyMoM. IlojydeHHBIH OCTATOK OYHMINAIU C MOMOIIBIO KOJOHOYHOMN
¢dmu-xpomarorpaduu [cunukarenb(24g), smoupyst EtOAc B rekcane ot 0-70%] ¢ mony4yeHuem
metun 7-ioa-2-(MerokcumeTnin)oeHzodypan-S-kapookcunara (12b) (3,45 r, 58% Bbxon) B BUIE
0eNioro TBEpPAOro BEIeCTBa, 'H samPp (300 MI'u, IMCO-dg) 6 8,27 (n, J=1,5 T'u, 1H), 8,22 (x,
J=1,5Tu, 1H), 7,18 (», J=0,8 T'y, 1H), 4,60 (c, 2H), 3,88 (¢, 3H), 3,36 (c, 3H).

Cragus-2: IMonydenue metun 7-(3-(((mpem-06yTokcukapOOHMIT)aMUHO )METU )DeHIT)-2-
(MerokcumeTm)0eH30dypaH-5-kapdokcunara (12d)

Coenunenne 12d mosnydanu B COOTBETCTBUM C IPOLIENYPOH, OMMCAHHON Ha cTanuu-4
Cxemsl 1 u3 merun 7-iion-2-(merokcumerni)oen3odypan-S-kapookcunara (12b) (500 mr, 1,44
mMmoib) B 1,4-nmuokcane (10,0 mi), mcmone3yst mpem-Oytun 3-(4,4,5,5-terpamernn-1,3,2-
nuokcaboponan-2-mn)oensunkapbamar (12¢) (625 wmr, 1,87 mmons), Pd(PPhs),Cl, (0,15 1, 0,216
mmodtb), KsPOy4 (919 mr, 4,33 mmonb) 1 HarpeBanue B atMocepe azora npu90°C B Teuenne 12
9 Ha MacJsTHON OaHe. DTO MPUBOIMIIO K MONYyUEHHIO Nociae oOpaboTKH U OYUCTKHU MOCPEICTBOM
KOJIOHOUHOU (yami-xpomarorpaduu (cunukarenb, moupyst 0-30% EtOAc B »-renTaHe) MeTHI
7-(3-(((mpem-0yToKcuKapOOHMIT)aMIHO )MeTIIT ) eHIT)-2-(MeTOKCuMe T ) Oe 30 ypaH-5-
kapbokcmnara (12d) (200 mr, 32%) B Buae He COBCeM OeIoro TBEPAOro BEIIEeCTBA, 'H sMP (300
MI'y, IMCO-dg) 6 8,29 (m, J=1,7 I'u, 1H), 8,03 (x, J=1,7 I'u, 1H), 7,75 (n, J=7,7 T'y, 1H), 7,67
(c, 1H), 7,51 (7, J=7,5 'y, 2H), 7,33 (7, J=7,6 ', 1H), 7,13 (c, 1H), 4,59 (¢, 2H), 4,23 (n, J=6,2
I'u, 2H), 3,90 (¢, 3H), 3,33 (c, 3H), 1,40 (c, SH).

Cranus-3: [Tonyuenue 7-(3-(((mpem-0yTOKCMKapOOHMIT )aMHHO )METHI ) (PeHIIT )-2-
(MeToxcumeTun)oen3odypan-5-kapOooHoBol KucIoTHI (12€)

Coenunenne 12e monydanu B COOTBETCTBUHM C NPOLEAYPOH, ONMUCAHHON Ha CTanuu-8
Cxembl 1 u3 METHUJT 7-(3-(((mpem-0yTOKCHKApOOHIIT ) aMHHO )METHIT )P eH M )-2-
(merokcumetmn)oen3zodypan-S-kapbokcunata (12d) (1,3 r, 3,05 mmons) B TT'® (13 M) MeOH
(39 M) ¢ ucmonbp3oBaHMEM BOAHOrO pactBopa ruapokcuna Harpus (13,0 mo, 0,36 T, 9,16
mMmonb).  Ilocme  obpabotku  3T0  mpuBOWIIO K monydeHuto  7-(3-(((mpem-
OyToKCHKapOOHIIT)aMUHO )METHI ) eHmI)-2-(MeToKkcuMeTHI )OeH30( ypaH-5-kapOOHOBOIM
xucnots (12€) (1,2 T, 95,45%) B BUEE He coBceM Gernoro Teproro semectsa, 'H SAMP (300
MI'y, IMCO-de) 6 13,01 (¢, 1H), 8,26 (n, J=1,7 I'u, 1H), 8,05 (n, J=1,7 I'u, 1H), 7,76 (n, 1=7.7
I'u, 1H), 7,68 (c, 1H), 7,50 (nn, J=8,7, 6,7 I'y, 2H), 7,32 (n, J=7,6 T'y, 1H), 7,11 (c, 1H), 4,59 (c,
2H), 4,23 (n, J=6,2 T'y, 2H), 3,33 (c, 3H), 1,40 (¢, 9H).

Cragus-4: ITonyuenue mpem-0y T 3-(5-(runpokcumeTn)-2-
(MerokcumeTmn)oeH3odypan-7-mi)den3mnkapdbamara (12f)

Coenunenue 12f mony4anu B COOTBETCTBUM C INPOLEAYPOH, ONMMCAHHOW Ha craguu-1
Cxembl 1 U3 7-(3-(((mpem-0yTOKCHKapOOHIT)aMIHO )METHT ) (pEH I )-2-

(MeToxcumeTmn)oeH3zodypan-S-kapoboHoBoit kucaote! (12e) (1,2 r, 2,91 mmons), ucnone3ys N-
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merunmopdomun (0,35 1, 3,49 mmons) B TT'® (24 mi), uzobyrmnxnopdopmuar (0,47 r, 3,49
mmodb) 1 NaBHy (0,33 1, 8,74 mmonb) B Bozte (10 mur). D10 mano nmocie o6pabOTKH U OUUCTKHU €
MOMOIIBIO KOJIOHOYHOH (pummi-xpomartorpadun (cmmukarens, smoupys 0-30% EtOAc B H-
rerTaHe) mpem-0yTuin 3-(5-(runpoxcumernn)-2-(MeTokcumeTniI)oeH3opypan-7-
un)oensmikapbamar (12f)

(1,0 , 86%) B BHIe macna, 'H samp (300 MTI'u, AMCO-dg) & 7,72 (m, J=7,9 T'u, 1H),
7,67 (¢, 1H), 7,59-7,53 (m, 1H), 7,53-7,39 (m, 3H), 7,28 (a, J=7,7 I'y, 1H), 6,96 (c, 1H), 5,28 (,
J=5,7 T'n, 1H), 4,63 (n, J=5,5 I'u, 2H), 4,55 (¢, 2H), 4,31-4,18 (m, 2H), 3,32 (c, 3H), 1,40 (c,
9H).

Cranus-5: [Monyuenne STHI 2-(4-6pom-2-((7-(3-(((mpem-
OyTOKCHKapOOHMIT)aMUHO )METHI ) eHIIT)-2-(METOKCHMETHIT )OeH30(ypaH-5-
wi)metokcH )penmn)anerara (12g)

Coenunenue 12g monydanu B COOTBETCTBUU C Ipoueaypoi, onucaHHod B Craguu-2
Cxempt 1 w3  mpem-Oytun  3-(5-(ruppokcumeTin)-2-(MeTokcuMeTHI)OeH30]ypaH-7-
wn)bensmikapbamara (12f) (1,2 r, 3,02 mmons) B JAXM (30 M), ucrions3ys tpudenmnpochus
(1,029 1, 3,92 mmonb), 3Tin 2-(4-6pom-2-ruaporcudennn)anerar (12k) (0,782 r, 3,02 mmons) u
pactBop (E)-Ouc(4-xnopbensmn)anasen-1,2-nukapbokcunara (DCAD) (1,441 1, 3,92 mmonb) B
JAXM (30 mu1) 1 nepemeIinBaHle PU KOMHATHON TeMneparype B TedeHue | 4. 1o najio mociue
00pabOTKM U OUUCTKH C TIOMOLIBIO KOJIOHOYHOH (pmam-xpomartorpaduu (cunukarens (80 r),
smoupys cmeceio oT 0 1o 30% sTunanerara B CMECH H30MEPOB T'ekcana), 3T 2-(4-6pom-2-((7-
(3-(((mpem-6yTokcukapOOHMI ) aMUHO )METHI)(peHn)-2-(MeToKkCuMeTHI ) OeH30ypaH-5-
ummerokcr)dennn)anerar (12g) (890 mr, 46% srixox). 'H SIMP (300 MI'u, JIMCO-dg) & 7,76-
7,68 (M, 2H), 7,66 (c, 1H), 7,55-7,28 (m, SH), 7,19 (n, J=8,0 I'y, 1H), 7,12 (a, J=8,0 I'y, 1H),
7,00 (c, 1H), 5,25 (¢, 2H), 4,57 (c, 2H), 4,23 (n, J=6,2 'y, 2H), 3,90 (xB., J=7,1 I'y, 2H), 3,60 (c,
2H), 3,33 (¢, 3H), 1,39 (¢, 9H), 0,95 (1, J=7,1 'y, 3H).

Cragus-6: Ilonyuenue STUI 2-(4-auermn-2-((7-(3-(((tper-
OyTOKCHKapOOHMIT)aMUHO )MeTHI ) eHII)-2-(MEeTOKCHMETHI )0eH30(ypaH-5-
wi)metokcH )penwn)anerara (12h)

K pactBopy atun 2-(4-6pom-2-((7-(3-(((mpem-6yTOoKCUKapOOHIIT )aMUHO )METHI ) €HIIT)-
2-(merokcumeTmin)oeHzodypan-S-un)merokcn)penmn)auerara (12g) (800 wmr, 1,253 mmoinb) B
tonyone (15 mu) mobGasmsuu TpubyTin(1-3TokcuBunmi)ctanHad (0,558 mu, 1,566 mmonb) u
Pd(Ph;P)4 (145 mr, 0,125 mmons), monyueHHyI0 cMech nepemernnsain mpu 120 °C B Teuenne 20
4y B arMmocdepe azora. PeakuMoHHYIO CMeCh OXJQKOAIW 1O KOMHATHOH TeMIIepaTypshl,
pazbasmsuin EtOAc (150 mun) u Bogo#i (100 mu), racunu 3 H. BogabM pactsopoM HCI (1,253 wmu,
3,76 mMMonb) W mepememuBaiu B TeueHue 10 MuH, (QUIBTPOBAIM depe3 CJIOH IeNuTa.
Opraandeckuii CJIOH OTAENSUIM U BOAH. CJIOH 3KCTPArupOBaIU AOMOJHUTENBHBIM KOJHYECTBOM
stunanerata (100 wmum). OObennHEHHBIE OpTraHUYECKHE CIIOM MPOMBIBAJIH HACBIIIEHHBIM
pactBopom xjopuma Hatpus (100 i), cymmim, (UABTPOBATM M BBIIAPUBAIM JOCYXa.
ITony4yeHHBIN OCTATOK OYHINATIHN C MOMOIIBI0 KOJIOHOYHOH (hidm-xpomarorpadpuu [CHIIMKaresb

(40 r), amoupys STHIALIETATOM B CMeCH M30MepoB rekcana oT 0 1o 35%] ¢ nonydeHuem sTun 2-
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(4-auetmn-2-((7-(3-(((rper-OyTOoKCHKapOOHIIT )aMUHO )METHIT ) PeHNIT )-2-
(MeTokcumeTmn)oeH3zodypas-S-un)merokcn )pernn)anerara (12h) (285 mr, 38% Bbixon) B Buze
npospaunoro macia. 'H SMP (300 MI't, IMCO-de) & 7,76-7,67 (m, 3H), 7,62 (¢, 1H), 7,60-
7,55 (m, 2H), 7,50 (», J=7,7 T'y, 1H), 7,46 (n, J=5,9 'y, 1H), 7,39 (n, J=7,7 T'y, 1H), 7,30 (7,
J=7,6 'y, 1H), 7,00 (c, 1H), 5,32 (c, 2H), 4,57 (c, 2H), 4,22 (n, J=6,1 I'u, 2H), 3,92 (kB., J=7,1
I'u, 2H), 3,71 (c, 2H), 3,32 (¢, 3H), 2,58 (¢, 3H), 1,38 (¢, 9H), 0,96 (1, J=7,1 'y, 3H).

Cranus-7: [Tonyuenue STHUI 2-(4-anerun-2-((7-(3-(amuaomernn ) eHun)-2-
(MeTokcumeTmn)OeH3zodypan-S-mi)merokcu penn)anerara (12i)

K pactBopy stun 2-(4-anerun-2-((7-(3-(((Tper-OyTokcukapOOHIIT)aMUHO )METHIT ) €HIIT )-
2-(merokcumetmin)oeHzodypan-S-un)merokcu)penmn)auerara (12h) (250 mr, 0,415 mmonb) B
AXM (10 mi) nobasmsimm TOK (0,617 mn, 8,31 MMonb) U mepeMeInBaid MPU KOMHATHOH
TeMmneparype B TedeHHe 18 4. PeaklIMOHHYH0 CMeCh KOHLEHTPUPOBAIN JOCYXa C MOJy4EHUEM
STUI 2-(4-anerun-2-((7-(3-(amuaomeTn)heHmN)-2-(MeTOKCUMETHI )OeH30( ypaH-5-
WI)MeTOKCH )(peHmm)aram= {17\ »~rqppiii HCIONB30BAIH KAaK TAKOBOW Ha CIEAYIOLIEH CTaauu
0e3 IOMONHUTENBHOM omwmfuflffﬁcegﬁr): 502,20 (M+1).

Cranus-8: Ionyuenue 2-(4-auetun-2-((7-(3-(amuHomeTun )heHw)-2-
(MeTokcuMeTT)0eH30(ypaH-S-UI)METOKCH )P eHNIT ) yKCYCHOM KUCITOTHI (12j)

Coenunenue 12j monydanu B COOTBETCTBUU C MpoLenypoi, omucaHHoit B Craguu-8
Cxewmsl 1 u3 stun 2-(4-anernn-2-((7-(3-(amuaomernin)penmn)-2-(MeTokcumeTn )oeH3odypas-5-
wi)merokc)penmn)anerata (12i) (208 mr, ,415 mmons) B TT'® (5 mi), meranona (5 mi) ¢
UCTIONb30BAaHUEM pPacTBOpa MoHoruzapara ruzppoxkcuna jutus (142 wr, 3,32 mmons) B Boze (5
MJT) ¥ TIpU NIepeMEIIMBaHUH B TeueHHe 16 4acoB mpu KOMHATHOM TeMnepaType. JTO Jajo mocie
00paboTKM M OYMCTKM C TOMOINBIO KOJOHOYHOI Xpomarorpaduu ¢ oOpaineHHOH ¢a3on
[kosonka C-18, smoupyst 0,1% Bogu. HCI B Boge u aueronutpuie ot 0 no 100%] 2-(4-auerun-
2-((7-(3-(amuaOMeTHIT ) heHmN)-2-(MEeTOKCUMETHIT ) OeH30( y paH- S5 - U1 )METOKCH )P eHUIT ) yKCYCHY FO
kuciory (12j) (11 mr, 51% sbixon) conb HCI B Buzne Genoro teepaoro semecrsa; 'H SIMP (300
MTI 1, IMCO-dg) & 12,35 (c, 1H, cnocobubie k 0dmeny D,0), 8,42 (¢, 3H, ciocoOHbIe k 0OMeHy
D,0), 7,97-7,95 (m, 1H), 7,92 (n.1., J=7,7, 1,6 Ty, 1H), 7,75 (n, J=1,6 'y, 1H), 7,66 (n, J=1,7
I'u, 1H), 7,64-7,53 (m, 4H), 7,40 (g, J=7,5 I'u, 1H), 7,01 (c, 1H), 5,35 (c, 2H), 4,58 (¢, 2H), 4,19-
4,09 (M, 2H), 3,69 (c, 2H), 3,33 (c, 3H), 2,57 (¢, 3H); MC (BC+): 474,1 (M+1); Ananus,
paccuutannbid st CogHosNOg-HCI-H,O: C, 63,69; H, 5,73; Cl, 6,71; N, 2,65; Haiineno: C,
63,79; H, 5,60; Cl, 6,42; N, 2,79.

Cxema 13
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ITonyuenue 2-(4-anerun-2-((7-(2-(amunomernn)-3-pToprupuanH-4-1)-3-

(TpudropmeTiT)OeH300ypaH-5-ua)MeTokcH )peHnn)ykeycHoi kucnotsl (13f)

Cranus-1: [Tonydenue (7-(4,4,5,5-Terpamerun-1,3,2-nruokcaboponas-2-ui)-3-
(TpudropmeTmin)oeH3odypan-S-mi)meranosa (13a)

Coenunenne 13a monyvanu B COOTBETCTBUU C Mpoueaypoi, omucanHod B Craguu-3
Cxewmsl 1 u3 (7-6pom-3-(tpudropmernn)oenzodpypan-S-un)meranona (11g) (3 r, 10,17 mmons) B
6e3BogHOM auokcane (60 mir), ucronb3ys Ouc(mmHakonaTo)nudop (3,87 r, 15,25 Mmmons), anerat
kamus (2,99 r, 30,5 mmons), Pd(dppf)Cl,-CH,C1, (0,830 1, 1,017 mmonb) u Harpesas npu 90°C B
TedeHue 18 uwacoB B aTtmocdepe aproHa. 1o mano mnocie oOpadOTKH M OYHUCTKH C MOMOIIBIO
KOJIOHOUHOU (am-xpomarorpaduu [cunmukarens (120 1), smoupys EtOAc B rekcane 0-40%]
(7-(4.,4,5,5-terpamermni-1,3,2-nuokcadoponan-2-wi)-3-(tpudropmernn )oeHzodypan-5-
wi)metanon (13a) (2,4 v, 69% BbIXON) B BUIE HE COBCEM O€JIOro TBEPIOTO BELIECTBA, 'H saMP
(300 MI'u, AIMCO-de) & 8,81-8,76 (M, 1H), 7,76 (c, 1H), 7,73 (m, J=1,7 I'y, 1H), 5,40-5,31 (m,
1H), 4,63 (1, J=5,9 ', 2H), 1,34 (¢, 12H); "°F SIMP (282 MI'n, IMCO-de) & -58,01.

Cranus-2: IHonyuenue N-((3-¢prop-4-(5-(runpoxkcumern)-3-
(TpudropmeTin)den3zodypan-7-uin) MUPUIHH-2- WIT)METUT)-2-METHIIIPONaH-2-CcyibpuHamuia
(13b)



114

Coenunenue 13b monydanun B COOTBETCTBMM C MNpoLeAypoi, omucaHHoW B Cranuu-4
CxeMmbl 1 U3 (7-(4,4,5,5-terpamerun-1,3,2-nuokcaboponas-2-mi)-3-
(Tpudropmern)denzodypan-5-mn)meranona (13a) (1,8 r, 5,26 mmonb) B auokcane (75 mi),
UCIIOJIB3YsI (+)-N-((4-xn0p-3-proprnupuanH-2-uiI)MeTH )- 2-METUIIPOTIaH-2-Cy IbpUHAMU L
(11¢) (1,393 1, 5,26 mmonb), Ouc(rpudenmndochun) namraguii (II) xmopun [Pd(PPhs),Cl,]
(0,739 r, 1,052 mmons), pactBop K,COs (2,181 1, 15,78 mmonb) B Boge (9 M) u Harpesasi pu
100°C B Teuenue 14 4 Ha mMacisHOM OaHe. DTO Aano mocie 00paboTKH U OYUCTKU C TTOMOIIBIO
KOJIOHOYHOM  ¢umm-xpomarorpaduu  [cumukareas (120 1), osmoupys  0-75%  9:1
JTUNaLeTaT/METaHO B cMecu wu3oMmepoB rekcaHa] N-((3-drop-4-(5-(rumpokcumern)-3-
(Tpudropmerin)deH3zodypan-7 - W) MHPUANH-2- U )METHI )-2-METHIIIPONaH-2-CyIbHUHAMHT
(13b) (1,45 1, 62% sbixon); 'H SIMP (300 MI'y, IMCO-dg) & 8,88-8,83 (m, 1H), 8,53 (x, J=4,9
I'u, 1H), 7,79 (¢, 1H), 7,67 (T, J=5,2 'y, 1H), 7,59 (¢, 1H), 5,85 (1, J=5,9 'y, 1H), 5,47 (7, J=5,7
I'n, 1H), 4,70 (x, J=5,8 T, 2H), 4,44-4,39 (m, 2H), 1,11 (c, 9H); °F SMP (282 MI'n;, IMCO-
de) 6 -58,11,-128,31; MC (OC+): 445,10 (M+1).

Cranus-3: Ionyuenue STUI 2-(4-6pom-2-((7-(2-((1,1-
IUMETHIIBTIICY Ib(pUHAMU0 )METHI)-3-pTOoprupuanH-4-mn)-3-(tpudTopmernin)oenzodpypan-S-
wi)merokcH )penmn)anerara (13c¢)

Coenunenue 13¢ monydanu B COOTBETCTBUHM C Npouenypol, onucaHHod B Craauu-2
Cxemsl 1 3 N-((3-¢pTop-4-(5-(runpokcumernn)-3-(Tpudropmernin)oeH3odpypan-7-ui)TUPUIIH-
2-unm)meTnn)-2-metunnponas-2-cynbpuramuna (13b) (1,4 r, 3,15 mmomns) B AXM (40 mm),
ucnons3ys Tpupenmndochun (1,074 r, 4,10 mmons), 3tun 2-(4-0pom-2-ruapokcudeHn)anerar
(12k) (0,816 1, 3,15 mmonb) u pactBop (E)-Ouc(4-xnopOensmn) amaszen-1,2-aukxapOokcuiara
(DCAD) (1,504 r, 4,10 mmonb) B JAXM (40 Mi) u mnepeMeuIMBaHWE IPU KOMHATHOM
Temreparype B TedeHue | 4. Ito mano mociae oOpabOTKH M OYMCTKU C MOMOIIBIO KOJOHOYHOM
¢dmu-xpomarorpaduu (cunukarens (120 r), smoupys ot 0 o 50% 9:1 sTunauerar/MeTaHON B
cMecH M30MepoB rekcaHa) 2-(4-Opom-2-((7-(2-((1,1-auMeTHId TUICYIbGUHAMUIO0)METHI)-3-
bToprmupunuH-4-mn)-3-(rpudTopmernin)oenzodpypan-S-un)merokcn)pernn)anerar (13¢) (1,91 r,
88% BbIXOM) B BUE OEJIOr0 MOJTyTBEPIOTO BEIIECTBA. 'H sMP (300 MI', AMCO-dg) 6 8,92 (n,
J=1,8 ', 1H), 8,56 (n, J=4,9 'y, 1H), 7,94 (c, 1H), 7,74-7,52 (m, 2H), 7,36 (1, J=1,8 I'u, 1H),
7,24-7,09 (m, 2H), 5,86 (T, J=5,9 I'u, 1H), 5,35 (¢, 2H), 4,46-4,38 (m, 2H), 3,89 (xB., J=7,1 I'y,
2H), 3,61 (c, 2H), 1,11 (c, 9H), 0,95 (t, J=7,1 'y, 3H); "°F SIMP (282 MI'ny, IMCO-de) & -58,08,
-128,19.

Cranus-4: [Honyuenne STHI 2-(4-amermn-2-((7-(2-((1,1-
IUMETHIITIICY Ib(pUHAMU0 )METHI)-3-pTOoprupuanH-4-1n)-3-(TpudTopmernin)oenzodpypan-S-
wi)metokcu)penmn)anerara (13d)

Coenunenue 13d monyudanu B COOTBETCTBHM C MpouLeAypoi, omucaHHoi B Cramuu-6
Cxewmsl 12 u3 2-(4-6pom-2-((7-(2-((1,1-numeTnms Tuicy Ib UHAMHIIO )METHN)-3-h TOpTUpPUAHH-4 -
wn)-3-(tpudropmernn)oenzopypan-S-mn)merokcn)penmn)anerata (13¢) (1,2 r, 1,750 mmons) B
tonyosne (40 mu), ucronb3ys TpuOyTHi(1-sTokcuBuaum)cranHad (0,780 mu, 2,188 mmonb),

Pd(PhsP)4 (0,202 1, 0,175 mmonb) u HarpeBas npu 120°C B Teuenue 16 4 B atMocdepe aszora.
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Jto pano mocne oOpabOTKM M OYHMCTKH C TOMOIIBIO KOJOHOYHOH (uii-xpomarorpadun
(cmmukarens, 0-35% sTunanerara B cMecu U30MepOB rekcaHa) T 2-(4-anermn-2-((7-(2-((1,1-
AUMETHITIICY Ib(pUHAMUA0))METHI)-3-pTOprupuanH-4-1i)-3-(TpudTopmernin)oenzodpypan-S-
ummerokcu)dernn)anerar (13d) (154 mr, 14% BbIXox) B Buae mpospadHoro macia. 'H SIMP
(300 MI'y, IMCO-de) & 8,94-8,88 (m, 1H), 8,56 (n, J=4,9 ', 1H), 7,98 (¢, 1H), 7,75 (c, 1H),
7,70 (1, J=5,2 T'n, 1H), 7,65-7,63 (m, 1H), 7,59 (an, J=7,7, 1,5 I'u, 1H), 7,40 (n, J=7,7 I'n, 1H),
5,86 (T, J=5,8 'y, 1H), 5,42 (c, 2H), 4,45-4,40 (m, 2H), 3,91 (xB., J=7,1 I'u, 2H), 3,72 (c, 2H),
2,59 (¢, 3H), 1,11 (c, 9H), 0,96 (t, J=7,1 T'u, 3H); '°F SIMP (282 MI', AMCO-de) & -58.,09, -
128,13; MC (DC+): 649,20 (M+1).

Cranus-5: [Monyuenne stun 2-(4-anerun-2-((7-(2-(amuaome T )- 3-GTOPIHPUANH-4- 11T )-
3-(tpudropmerun)oen3zodypan-5-wn)merokcu)pennn)arerara (13e)

K pacrBopy ostmn 2-(4-aunerun-2-((7-(2-((1,1-aumeTmimdTrinCy 1bpMHAMUIO )METHII)-3-
¢droprmpunuH-4-mn)-3-(rpudTopmernin)oenzodypan-S-un)merokcn)pernn)anerata (13d) (140
mr, 0,216 mmone) B TeTparunpodypane (15 mu) nobasmsnu Bogsslil 2 H pactsop HCI (0,216 mu,
0,647 MMoONb) W TepeMeIlMBaId TPU KOMHATHOW TeMmIeparype B Te4eHHe 4 dacos.
PeakunoHHyI0 CMeCh KOHLIGHTPUPOBAJIU AOCyXa C MOjJy4deHueMm >Tui 2-(4-auetun-2-((7-(2-
(amuHOMeTHN)-3-proprmpunna-4-nn)-3-(Tpudropmerin)oeHsodypan-5-
wi)metokcH )penrn)anerara (13e), KOTOPbIH UCTIOIB30BAIH KAaK TAKOBOH Ha CIEAYIOIEH CTaanu
6e3 nononuuTenpHON ounctku; MC (OC+): 545,20 (M+1).

Cragus-6: Ilomyuenue 2-(4-auetun-2-((7-(2-(amunomerun)-3-droprupuaua-4-wmn)-3-
(Tpudropmern)denzodypan-5-mn)merokcu)penmn)ykcycHol kucnorsl (13f)

Coenunenue 13f monydanu B COOTBETCTBUU C MpoLenypoi, omucaHHoi B Craguu-8
Cxembl 1 u3 STUI 2-(4-auetni-2-((7-(2-(amuaoMeTwn)-3-bTopnupuanH-4-ui)-3-
(Tpudropmermn)oenzodypan-S-un)merokcu)penmn)anerara (13e) (118 wmr, 0,216 mmonp) B
TI'® (5 mu), meranona (5 M), UCHIOJB3Ysl PACTBOP MOHOTHApAT ruapokcuaa autus (74,0 wr,
1,728 mMmosb) B Boze (5 MiT) U mepeMelnuBaHie B TeueHHe 16 4 Mpu KOMHATHOM TeMIlepaTtype.
Jto mano mociae OOpabOTKM W OYMUCTKH C TIOMOLIBEO KOJIOHOYHOH Xpomarorpaguu ¢
oOpatneHHo# ¢a3oii [kononka C-18, amoupyst 0,1% Bogu. HCI B Boxe u aneronurpue ot 0 1o
100%] 2-(4-anerun-2-((7-(2-(amuHoMeTHN)- 3 -G TOPIHPUIUH-4- 11T )-3-
(Tpudropmermn)denzodypan-S-mn)merokcu)pennn)ykcycHon  kuciorel  (13f) (5,5 wmr, 5%
Bbixon) HCI conb B Buae 0Oenoro TBEpIOro BEIIECTBa, 'H amp (300 MI', IMCO-dg) 6 12,28
(c, 1H, cnocobHble k 00Meny D,0), 8,96-8,93 (m, 1H), 8,67 (x, J=5,0 I'u, 1H), 8,45 (c, 3H,
cniocoOHbIe k 0Omeny D»0), 8,05 (¢, 1H), 7,86-7,80 (m, 2H), 7,64-7,57 (M, 2H), 7,40 (», J=7.7
I'n, 1H), 5,45 (c, 2H), 4,45-4,36 (v, 2H), 3,68 (c, 2H), 2,58 (c, 3H); ""F SIMP (282 MIw,
JAMCO-dg) 6 -58,04, -128,43; MC (3C+): 517,1 (M+1).
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[Monyuenwne (+)-2-(2-((7-(3-(1-amuno-2-¢propatin)pennin)oen3odypan-S-ui)METOKCH )-4-
MeTOKCU(pEHIIT)yKCYCHOM KucaoTh! (14K)

Cranus-1: Ilonyuenue (+)-N-(1-(3-Opombenun)-2-pTopsTHINACH)-2-METHIIIPOTIaH-2-
cynabpunamuna (14b)

Coenunenue 14b mosnydanu B COOTBETCTBUU C IMPOLEAYPOMN, ONMMCAHHON Ha CTaguu-5
Cxewmsl 1 u3 1-(3-Opomdennn)-2-¢propatanona (14a) (3 r, 13,82 mmons; CAS Ne 1219632-64-0)
u (R)-2-merunnponan-2-cynspunamuna (3,35 r, 27,6 mmonp) B terparuapodpypane (50 m),
UCTIONB3Ysl TeTpasTokcuTuTan (6,31 r, 27,6 MMoIb). ITO nano mocjae oOpabOTKU U OYHCTKH C
MIOMOIIBIO KOJIOHOYHOH (pami-xpomarorpaduu [(cunukarens (40 1), 3JFOUPYs STUIALIETATOM B

cmecu  u3omepoB  rekcaHa  (0-20%)] (+)-N-(1-(3-6pompennn)-2-propsTUnuaeH)-2-
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metuimponaH-2-cynbpunamun (14b) (2,08 r, 47% Beixox) B Buae kopuuyHeBoro cupoma; MC
(BC+): 320,0, 322,0 (M+1); Yron ontudeckoro Bparuenus [o]p=+2,76 (c=1,02, MeOH)

Cragus-2: ITonyuenue (-)-N-(1-(3-6pompennn)-2-pTopaThi)-2-METUIIPONIAH-2-
cynspunamuzaa (14¢)

Coenunenue 14¢ mony4anu B COOTBETCTBUM C NPOLEAYPOH, ONHUCAHHOW HAa CTaauu-3
Cxempr 5 wu3 (+)-N-(1-(3-Opompennn)-2-¢pTopsaTHnnaeH)-2-MeTUInponas-2-cyabhuHamMmuaa
(14b) (2,0 1, 6,25 mmonb) B Tetparunpodypane (40 miu) u Boge (1 M), ucnonb3ysi Sopruapun
Hatpusi (0,709 r, 18,74 mmonb). DT0o mamo mociae OOpabOTKM M OYUCTKH C TOMOLIBIO
KOJIOHOUHOU (umi-xpoMatorpadpun [(cunukareab 80 T, 3IIOUPYS 3THUIALIETATOM B CMECH
usomepoB  rekcaHa  (0-100%)]  (-)-N-(1-(3-Opomdenin)-2-hTopaTHIT)-2-MEeTHITPOTIaH-2-
cynbdunramun (14¢) (1,5 r, 75% Bbixox) B Biae Gesoro Teepaoro semectsa; 'H SMP (300 MIw,
JIMCO-dg) 6 7,71 (1, J=1,9 T'y, 1H), 7,56-7,41 (m, 2H), 7,33 (1, J=7,8 ', 1H), 6,05 (7, J=8,9 I'wy,
1H), 4,65-4,50 (m, 2H), 4,42 (1, J=6,3 ', 1H), 1,13 (c, 9H); "°F SIMP (282 MI', IMCO-dg) & -
217,83; Yron ontudeckoro Bpamenns [a]D=-7,16 (c=1,01, MeOH).

Cranus-3: ITonyuenue 7-6pom-5-(0pommetn)oensodypana (14e)

K pactBopy (7-6pombensodypan-5-un)meranona (1b) (3,00 r, 13,21 mmons), CBr4 (8,76
r, 26,4 mmonb) B JIXM (100 mi) mpu 0°C noGasnsnu pactBop Tpudenundochuna (6,93 r, 26,4
mMMmoJb) B JIXM (50 mur) B Teuerne 15 muHyT u nepememuBanu npu 0°C B TeueHHe 2 4acos.
Peakunonnyro cmech paszbasmsimu Bomoi (200 mu) m skcrparmpoBanu JAXM (2x150 mm).
OObennHEeHHBIE OPraHUYECKUE CJIOU CYLIMIIH, (PHIBbTPOBAIN U yHapuBanu gocyxa. Ilomy4ueHHbIiH
OCTaTOK OYHMINAIM C IOMOINBIO KOJIOHOYHOH (uaui-xpomarorpadpun [cunmkarens (40 1),
AIIIOUPYS STHJIALIETATOM B CMecH u3oMepoB rekcana ot 0 o 100%] ¢ monydeHuem 7-Opom-5-
(6pommerun)oenzopypana (14e) (2,38 r, 62% BbIXOA) B BuAe OJIETHO-XKENTOTO TBEPAOTO
Bemectsa; H SAMP (300 MI't, IMCO-d6) & 8,16 (n, J=2,2 T'n, 1H), 7,78 (1, J=1,6 'y, 1H),
7,68 (1, J=1,6 T'n, 1H), 7,12 (n, J=2,2 'y, 1H), 4,84 (c, 2H).

Cragus-4: [Tonyuenue STHI 2-(2-((7-6pombeHzodypaH-5-ui1)METOKCH )-4-
meTokcudenmn)auerara (14g)

K mnepememmBaemomy pactBopy 7-0pom-5-(6pommermn)benszodypana (14e) (1,379 r,
4,76 mmone) B JIM®A (10 mi) mobasmsmu K,COs3 (1,972 1, 14,27 mModb), 3aTeM A00aBIsUd
stun 2-(2-runpokcu-4-merokcudennnmanerar (14f) (1 r, 4,76 mmonb, CAS Ne 76322-29-7),
KoCOs (1,972 1, 14,27 wmmonb). IlodaydeHHYr0 cMech NepeMEIInBaIA TPH KOMHATHOM
Temneparype B TeueHue 12 dacos u pasdasmsiin EtOAc (100 mu1) 1 HAaChIIEHHBIM PaCTBOPOM
xjopuaa Hatpust (100 mur). Opranudeckuii CON CYyIINIH, (PHIIBTPOBANH, BBIMTAPHBAIN JOCYXa C
nonyueHueM ST 2-(2-((7-0pomOen3odypaH-5-min)MeTokcH )-4-meTokcudennn)anerara (14g)
(1,95 1, 98% BBIXON) B BUAE OEIOT0 TBEPAOIO BELIECTBA, 'H amp (300 MI'u, IMCO-dg) 6 8,14
(n, J=2,2 T'y, 1H), 7,71 (», J=1,5 I'u, 1H), 7,59 (x, J=1,5 I'u, 1H), 7,17-7,04 (m, 2H), 6,66 (x,
J=2,4 T, 1H), 6,49 (nn, J=83, 2,4 I', 1H), 5,17 (¢, 2H), 4,01 (xB., J=7,1 ', 2H), 3,74 (c, 3H),
3,53 (¢, 2H), 1,07 (T, J=7,1 I'y, 3H).

Cragus-5: [Tonyuenue STHUI 2-(4-merokcu-2-((7-(4,4,5,5-rerpamerun-1,3,2-

nuokcadoponan-2-un)oen3odypan-5S-min)merokcn )penmn)auerata (14h)
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Coenunenue 14h monydanu B COOTBETCTBUM C MNpouLenaypoi, omucaHHoi B Cranuu-3
Cxembr 1 w3 stun 2-(2-((7-6pomOen3odypaHn-5-min)meTokcn)-4-merokcudennn)anerara (14g)
(4,00 1, 9,54 mmonb) B 6e3BogHOM anokcaHe (100 mi), ncronb3yst duc(nuHakonaro)auodop (3,63
r, 14,31 mmons), auerat kamus (2,81 r, 28,6 mmonb), Pd(dppf)Cl,-CH,Cl, (0,779 1, 0,954
MMOJb) U HarpeBaHueMm mnpu 90°C B TeueHue 12 4 B armocdepe aprora. ITto Aano mnocie
00paboTKH M OYMCTKH C MOMOLIBIO KOJOHOYHOH (udin-xpomarorpadun [cunukarens (120 r),
smoupys EtOAc B rekcane or 0 no 15%] stun 2-(4-merokcu-2-((7-(4,4,5,5-rerpamerun-1,3,2-
nuokcaboponan-2-un)oenszodypan-5-mn)merokcu )pennn)anerar (14h) (3,61 r, 81% BbIxon) B
BUze GIenHO-KeaToro Maciaa, 'H SIMP (300 MTI', AMCO-dg) 6 8,06 (m, J=2,2 T'u, 1H), 7,83 (x,
J=1,9 T'u, 1H), 7,65 (m, J=1,9 T'u, 1H), 7,10 (x, J=8,3 T'u, 1H), 6,97 (un, J=2,3 T'u, 1H), 6,68 (x,
J=2.4 T, 1H), 6,48 (un, J=8,3, 2,4 I'u, 1H), 5,16 (¢, 2H), 3,99 (kB., J=7,1 T', 2H), 3,74 (c, 3H),
3,50 (¢, 2H), 1,34 (¢, 12H), 1,10-1,00 (m, 3H); MC (3C+): 489,20 (M+Na).

Cragus-6: Tlonyuenme stun 2-(2-((7-(3-(-1-((R)-1,1-mumermmstuncynbGuHamMuno)-2-
dbropaTin)penmn)oersodypan-S-mn)meTokcn)-4-merTokcudenu)anerara (14i)

Coenunenue 14i nomywyanu B COOTBETCTBUHM C IpouLeaypoi, omucaHHo B Craguu-4
Cxembr 1 u3  otun  2-(4-merokcu-2-((7-(4.,4,5,5-terpamerun-1,3,2- nuokcaboponaH-2-
win)oen3odypan-S-mwn)merokcn )penun)auerata (14h) (1,20 r, 2,57 mmoinb) B quokcane (25 mi),
ucnoye3ys (-)-N-(1-(3-6pomdenmn)-2-propatin)-2-merunnponan-2-cyabpunamun (14¢) (0,995
r, 3,09 mmons), ouc(rpudennndochun) namraamii (II) xmopun [Pd(PPhs),Cly] (0,271 r, 0,386
MMmoJib), pactop KoCO;5 (1,067 1, 7,72 mmonb) B Boge (3 mu) u HarpeBas npu 100°C B TeueHue
4 4 Ha MacnisiHOH OGane. D10 nano mocyie 00paboTKU M OYUCTKH C MTOMOIIBIO KOJIOHOYHOH (hiam-
xpomarorpadpuu [cunukarens (40 r), smoupys 0-50% sTunaneratoM B CMECH H30MEPOB
rexkcasa| STUI 2-(2-((7-(3-(1-((R)-1,1-numeTunsTuncy abpuHaAMHUIO)-2-
dropatui)denin)den3zodypan-S-un)merokcu )-4-metokcupenmn)anerar (14i) (1,06 r, 71%
BBIXOJT) B BHJE O€JIOro TBEPAOTrO BEIeCTRa, 'H ssmMP (300 MI'y, AMCO-dg) & 8,09 (m, J=2,2 I'y,
1H), 7,92 (¢, 1H), 7,85-7,79 (m, 1H), 7,71 (n, J=1,6 I'u, 1H), 7,59 (a, J=1,6 T'u, 1H), 7,53 (x,
J=47Tu, 2H), 7,11 (n, J=8,3 I'u, 1H), 7,06 (n, J=2,2 T'u, 1H), 6,70 (un, J=2,4 I'n, 1H), 6,48 (ax,
J=8.3, 24 I'u, 1H), 6,03 (x, J=8,2 I'u, 1H), 5,23 (¢, 2H), 4,73-4,62 (m, 2H), 4,52 (0, J=6,3 I'L,
1H), 3,91 (xB., J=7,1 I'n, 2H), 3,74 (c, 3H), 3,54 (c, 2H), 1,14 (c, 9H), 0,97 (t, J=7,1 T'y, 3H); "°F
SAMP (282 MTI', IMCO-dg) 6 -217,05; MC (OC+): 582,20 (M+1).

Cranusa-7: Ilonywyenue stun 2-(2-((7-(3-(1-amuno-2-¢propatun)dennn)oenzodpypan-S-
WI)METOKCH )-4-MeTokcudenmn)auerara (14j)

K pacTBopy STHI 2-(2-((7-(3-(1-((R)-1,1- numeTun3TUNCY TP UHAMUJIO )-2-
dropaTin)penmn)oersodypan-S-mn)merokcn)-4-metokcudenmn)anerara (14i) (1,00 r, 1,719
MMOJIb) B TeTparuapodypane (40 mn) mobasisuiu Bonubiii 3 H pactBop HCI (1,719 mu, 5,16
MMOJIb) M TIEPEMELINBAIN NPU KOMHATHOH TEMIIepaType B T€UEHHE 2 4acOB. PeakIMOHHYIO
CMECh  KOHIIEHTPUpPOBAJUM  jgocyxa ¢  noaydeHuem  >tun  2-(2-((7-(3-(1-amuno-2-
dropaTin)penmn)oensodypan-S-mi)meTokcn)-4-merokcudennn)anerara  (14j), KOTOPBIi
HCTIOJIB30BAJIM KaK TAaKOBOW Ha CJenyrolen cranuu 0e3 pononnutenbHol ounctk, MC (3CH):
478,20 (M+1).
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Cranusa-8: TIlomyuenme (+)-2-(2-((7-(3-(1-amuno-2-¢propatun)dpennn)oenzodpypan-S-
WJT)METOKCH )-4-MeTOKCU(EHIIT)YKCYCHOM KUCIOTHI (14K)

Coenunenue 14Kk monmydanu B COOTBETCTBUM C MpoLenypoi, omucaHHoW B Ctanuu-8
Cxempt 1 otun  2-(2-((7-(3-(1-amunO-2-propaTin)pernn)oeHsodypas-5-mi)MeTokCH)-4-
merokcudpenun)auerar (14j) (821 wmr, 1,719 mmons) B TI'® (10 mui), meranon (10 mu),
UCTIONB3YsT PACTBOP MOHOTMApAT ruapokcuna jutus (589 mr, 13,75 mmons) B Bozme (10 mu) u
nepeMeIINBaHuU B Te4eHHe 16 4 Impu KOMHATHOW TeMmeparype. JTo aajio mnocie o0paboTKu u
OYHCTKU C TOMOIIBI0 KOJIOHOYHOU Xpomarorpaduu ¢ oOpaiieHHoM (aszoii [kononka C-18,
smoupyst 0,1% Bogu. HCl B Bome u aneronutpune 0-100%] (+)-2-(2-((7-(3-(1-amuHO-2-
dropaTin)pennn)oeH3odypan-S-mi)MeTokcH )-4-MeTokcupeHm)ykcycHol kuciaotel (14k) (450
mr, 58% Bbixox) HCI conb B BHze Genoro Teproro semectsa; 'H SMP (300 MI'n, IMCO-dg) &
9,14 (c, 3H, odbmenuBarorcs ¢ D,0), 8,10 (m, J=2,2 I'n, 1H), 8,09-8,06 (m, 1H), 7,98 (a.T., J=7,2,
1,7 Ty, 1H), 7,77 (», J=1,6 T'y, 1H), 7,70-7,59 (m, 3H), 7,12 (x, J=8,3 I'u, 1H), 7,06 (x, J=2,2
I'u, 1H), 6,68 (1, J=2,4 T'uy, 1H), 6,48 (nn, J=8,3, 2,3 'y, 1H), 5,26 (c, 2H), 5,01-4,73 (m, 3H),
3,73 (¢, 3H), 3,52 (c, 2H); F AMP (282 MI'n, IMCO-dg) & -222,90; MC (3C+): 450,1 (M+1);
(3C-): 448,15 (M-1); Ananms, paccuntannsbiii 1st CocHo4FNOs-HCI-H,0: C, 61,97; H, 5.,40; Cl,
7,04; N, 2,78; Haiineno: C, 62,08; H, 5,50; Cl, 6,85; N, 2,81; Yron onTu4ecKoro BpalICHHS
[a]p=+17,692 (c=0,26, MeOH).
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Cxema 15
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[Monyuenue (+)-2-(2-((7-(3-(1-amun0-2-pTOpaTHI )heHII)OeH30( Y paH-5-UIT)METOKCH)-4-
dropdpenmnn)ykcycHoi kuciotsl (15f)

Cragus-1: [TonyueHue STHI 2-(2-((7-6pombeHzodypaH-5-Ui1)METOKCH )-4-
dropdenun)auerara (15b)

Coenunenue 15b mosnydanu B COOTBETCTBUU C IMPOLEAYPOH, ONMMCAHHON Ha craguu-4
Cxewmsl 14 u3 7-6pom-5-(6pommernn)oenzopypana (14e) (2,63 r, 9,08 MMOIIB), HCITONB3YST 3THI
2-(4-dprop-2-runpokcudenmn)auerar (15a) (1,8 r, 9,08 mmonb; CAS Ne 1261751-44-3), K,COs3
(3,77 r, 27,2 mmonb) B IM®PA (10 mi) u mepeMelinBaHue NMPU KOMHATHOH TeMIiepaType B
TedeHue 12 4. Jto mamo mocie oOpalOTKM M OYHCTKH C IOMOIIBIO KOJIOHOYHOM (hismi-
xpomarorpadpuu (SiO> (40 1), smoupys cmeceto 0-50% EtOAc B rekcane) stun 2-(2-((7-
Oopombenszodypan-5-un)merokcn)-4-propdpennn)anerar (15b) (3,224 r, 87% BbIxon) B BHUIE
0eJioro TBepAOro BEIIECTBA. 'H smPp (300 MI'u, IMCO-dg) & 8,15 (m, J=2,2 'y, 1H), 7,72 (x,
J=1,5Tu, 1H), 7,60 (n, J=1,5 'y, 1H), 7,25 (ax, J=8,3, 6,9 I'y, 1H), 7,12 (7, J=2,2 'y, 1H), 7,02
(mm, J=11,3, 2,5 T'y, 1H), 6,75 (T.1n., J=8,5, 2,5 T'y, 1H), 5,20 (¢, 2H), 4,01 (xB., J=7,1 'y, 2H),
3,60 (¢, 2H), 1,07 (t, J=7,1 I', 3H); "F SIMP (282 MI'ey, JIMCO-dg) & -112,61.

Cragus-2: IMonyuenue stun 2-(4-drop-2-((7-(4,4,5,5-rerpamermn- 1,3,2-nuokcabopoaH-

2-un)6ensodypan-S-unm)merokcu)perun)anerara (15¢)
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Coenunenue 15¢ monydanu B COOTBETCTBUM C MPOLEAYpPOH, ONUCAHHOM Ha CTaguu-3
Cxewmsl 1 u3 atun 2-(2-((7-6pombenzodypan-S-un)merokcn)-4-proppenmn)anerara (15b) (1,5 r,
3,68 mmodb), ucnonb3ys ouc(rmuHakonaro)auodop (1,403 r, 5,53 mmorns), auerat kanust (1,084 r,
11,05 mmonp) u PdCly(dppf)-CH,Cl, (0,301 1, 0,368 mMmonb) B Ge3BogHOM nuokcane (50 mi) B
armocdepe aproHa u Harpesas npu 90°C B TeueHHe HOYM. DTO HaNO mocjae oOpaboTKU |
OYHUCTKH C TIOMOIIBIO KOJIOHOYHOH (iii-xpomarorpaduu [cuukarens (40 r), smoupyst EtOAc
B cMecu wusomepoB rekcaHa 0-40%)] ostun  2-(4-¢rop-2-((7-(4.4,5,5-terpamernn-1,3,2-
nuokcaboponan-2-un)oenszodypan-5-mn)merokcu )pennn)aneratr (15¢) (1,44 r, 86% BbIXOO) B
BHJIE MPO3PAYHOrO Macia. 'H saMmP (300 MTI'y, IMCO-dg) 6 8,07 (m, J=2,2 T'u, 1H), 7,83 (m,
J=1,9 T'u, 1H), 7,65 (un, J=1,9 T'u, 1H), 7,24 (axn, J=8,4, 6,9 T'u, 1H), 7,03 (ax, J=11,4, 2,5 I'n,
1H), 6,97 (n, J=2,2 T'u, 1H), 6,74 (t.a., J=8.5, 2,5 I'u, 1H), 5,19 (c, 2H), 3,98 (xB.,, J=7,1 I'L,
2H), 3,57 (1, J=1,7 'y, 2H), 1,34 (c, 12H), 1,04 (1, J=7,1 I'y, 3H); "°F SIMP (282 MI'y, JMCO-
de) 6 -112,67.

Cragus-3: Tlonmyuenwe ostun 2-(2-((7-(3-(1-((R)-1,1-numerunstuncybpuHaAMuI0)-2-
dropaTin)penmn)oersodypan-S-wn)merokcn)-4-dpropdenmn)amnerara (15d)

Coenunenue 15d monydanun B COOTBETCTBUM C MNpouenypoi, omucaHHoi B Craguu-4
CxeMbl 1 u3 STUII 2-(4-prop-2-((7-(4.,4,5,5-Terpameru-1,3,2- nnokcadoponan-2-
win)benszodypan-S-uwn)merokcn)pernn)anerara (15¢) (680 mr, 1,497 mmons) B nuokcane (25
mit), ucnonw3ys (-)-N-(1-(3-Opomdennn)-2-¢propatun)-2-mMerunnponas-2-cyiabpunamun (14¢)
(579 wr, 1,796 mmons), Ouc(tpudennndocdun) nammaauii (II) xmopun [Pd(PPhs),Cly] (158 wr,
0,225 mmounn), pactBop K,CO5 (621 wmr, 4,49 mmons) B Bozxe (3 mi) u Harpesas npu 100°C B
TedeHne 4 4 Ha MacisiHOW OaHe. JTo nmano mociae oOpabOTKM M OYUCTKH C TOMOLIBIO
KOJIOHOUHOUW (udm-xpomarorpaduu [cumukarens (40 r)] stun 2-(2-((7-(3-(1-((R)-1,1-
AVMETHIITUICY IbUHAMUO)-2-PTopaTri)derHnn)oen3odypan-S-un)mMerokcn)-4-
dropdpermn)anerar (15d) (553 wmr, 65% BbIXORN), 'H sMP (300 MI'u, IMCO-de) & 8,10 (x,
J=22Tu, 1H), 7,92 (c, 1H), 7,85-7,80 (m, 1H), 7,71 (c, 1H), 7,58 (c, 1H), 7,54 (c, 1H), 7,52 (c,
1H), 7,29-7,21 (m, 1H), 7,10-7,02 (m, 2H), 6,79-6,70 (m, 1H), 6,03 (m, J=8,3 I'u, 1H), 5,25 (c,
2H), 4,77-4,48 (m, 3H), 3,90 (xB., J=7,1 I'u, 2H), 3,60 (c, 2H), 1,13 (¢, 9H), 0,95 (1, J=7,1 I'Ly,
3H); MC (3C+): 570,20 (M+1).

Cranusa-4: Ilonywuenue stun 2-(2-((7-(3-(1-amuno-2-¢propatun)dennn)oenzodpypan-S-
WwI)MeToKCH)-4-pTopdenmn)anerara (15e)

K pacTBopy STHI 2-(2-((7-(3-(1-((R)-1,1- numeTUn3 TUICY TP UHAMUJIO )-2-
dropaTin)penmn)oensodypan-5S-mn)merokcn)-4-propdenmn)anerara (15d) (520 wmr, 0,913
MMOJIb) B Terparuapodypane (20 mur) mobasmsin Bonubiid 3 H pacteop HCI (0,913 wmu, 2,74
MMOJIb) M TIEPEMELINBAIN MPU KOMHATHOH TEMIIepaTrype B TeUeHHe 2 4YacoB. PeakLHnOHHYIO
CMeCh  KOHIIEHTPUpPOBaIUM  jgocyxa ¢  noaydeHuem  >tun  2-(2-((7-(3-(1-amuno-2-
dropaTin)penmn)oersodypan-S-min)merokcn)-4-propdenrn)anerara (15e), KOTOPBIi
HCTIOJIB30BAJIM KaK TAKOBOW Ha Clenyromiei craauu 0e3 gomnonautenbHon ounctku, MC (3C+):
466,15 (M+1).

Cranusa-5: Tlomyuenme  (+)-2-(2-((7-(3-(1-amuno-2-¢propatuin)dpennn)oenzodpypan-S-
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WI)METOKCH )-4-pTopdeHmn)ykcycHoi kucaoTel (15f)

Coenunenue 15f monydanu B COOTBETCTBUU C MpoLEAypoil, omucaHHoi B Craguu-8
Cxembl 1 wu3 stun 2-(2-((7-(3-(1-amunO-2-propaTin)pernn)oeHsodypaH-S-mi)MeToKCH)-4-
dropdpenum)anerara (15e) (425 mr, 913 mmons) B TI'®D (8 mur), meranona (8 mir), UCHONB3Ys
pactBop MoHoTUApat ruapokcuna gutus (313 mr, 7,30 mmonb) B Boae (8 M) U mepeMernBaHIH
B TedeHue 16 4 mpu KOMHATHOW Temmeparype. DTO Jano mocie oO0pabOTKM U OYHUCTKH C
IIOMOIIBIO KOJIOHOYHOH Xpomarorpaduu ¢ obpamenHoi ¢asoli [kononka C-18, smoupys 0,1%
BOJH. HCI B BOJIE U ALIETOHUTPUJIE 0-100%] (+)-2-(2-((7-(3-(1-amunHO-2-
dbropaTun)pennn)oensodypan-S-wn)metokch)-4-propdennn)ykcycHoi kucnorsl (15f) (216 wr,
54% Bexon) HCI conb B Buzme Oenoro TBEpHOro BEIIECTBA, 'H sMP (300 MI'u, IMCO-dg) &
9,09 (¢, 3H, odbmenuBatorcs ¢ D,0), 8,11 (n, J=2,2 T'u, 1H), 8,09-8,05 (m, 1H), 7,97 (a.1., J=6,8,
1,9 T'y, 1H), 7,77 (n, J=1,6 T'y, 1H), 7,70-7,58 (m, 3H), 7,25 (nn, J=8,4, 6,9 I'u, 1H), 7,07 (x,
J=22 T'u, 1H), 7,02 (an, J=11,3, 2,5 I'u, 1H), 6,74 (1.1, J=8,5, 2,5 I'n, 1H), 5,28 (¢, 2H), 5,00-
4,71 (m, 3H), 3,57 (¢, 2H), F AMP (282 MTI'y, IMCO-de) & -112,95, -222.84; MC (3C+):
438,1 (M+1); (BC-): 436,1 (M-1); Anammuz, paccuuranubii mis CosHp FoNO4-HCI-H,O: C,
61,04; H, 492; Cl, 7,21; N, 2,85 Haiineno: C, 60,93; H, 4,77, Cl, 7,21; N, 2,94, VYron
onTtuieckoro Bpammenus [o]p=+13,89 (c=0,36, MeOH).

Cxema 16
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[Tonyuenue 2-(2-((7-(3-(amunomeTwmn)permn)-2-propdenzodypaH-S-uia)METOKCH )-5-

dropdernn)ykcycHol kucnorsl (16f)
Cragus-1: ITonyuenune merun 7-6pom-2-propdbenzodypan-S-kapookcunara (16b)
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K nepemermmBaemMoMy pacTBopy Metms 7-OpomOeH30¢ypaH-5-kapOokcunara (16a) (5 T,
19,60 mmonb; CAS Ne 286836-79-1) B cyxom TI'® (90 mu) mpu -78°C B armochepe N, mo
kamsm poGasusn LDA (19,6 mn, 1,5 M, 29,4 mmons). Cmech Boiaepxkusanu npu -78°C B
TEUCHHE 1,5 q Cc MOCJIEAYIOLITUM no0aBJIeHHEM pacTBopa N-¢rop-N-
(benuncynbponmn)oensoncyiabponamuna (12,5 r, 39,6 mmomp) B TI'® (60 mm). Cwmech
MEeJUIEHHO HarpeBaJii O KOMHATHOH TeMIepaTypbl U MepeMeIInBaIl B TeUeHHe HOYH. Peakuuro
racHJIi  HachlIeHHbIM BOmHbBIM pactBopoM NH4Cl wu  skcTparmpoBanm 3THIIALIETATOM.
OpraHuueckrie CJIOH OOBEOMHSIIM, MPOMBIBAJIM HACBIIEHHBIM DPACTBOPOM XJIOPHAA HATPUS,
cyurmiii Haa NapSOy4 v koHIeHTpupoBaid. OCTaTOK OYHIIATN ¢ TIOMOLIBEO KOJOHOYHOH (hiatm-
xpomatorpaduu [cunukarens (40 T), SMOUPYsI CMECHIO ATHIIALIETAT/CMECh H30MEPOB rekcana, 0-
40%] ¢ monmydenuem MmetHs 7-Opom-2-dropOensodypan-5-kapbokcunara (16b) (453 mr, 9%
BBIXOX) B BHIE TBEPAOro BemecTsa xkenroro usera. 'H AMP (300 MI'y, JIMCO-de) & 8,24 (x,
J=1,6 T'u, 1H), 8,06 (x, J=1,6 T'u, 1H), 6,64 (1, J=6,5 T'u, 1H), 3,89 (c, 3H); "°F SIMP (282 MI'w,
JIAMCO-dg) 6 -109,09.

Cranus-2: ITonyuenue (7-6pom-2-dpropdenszodypan-S-un)meranona (16¢)

Coenunenue 16¢ monydanu B COOTBETCTBUM C NPOLEAYPOH, ONMMCAHHON Ha CTaauu-5
Cxewmsl 11 u3 merun 7-6pom-2-¢propbenszodypan-S-kapbokcunara (16b) (495 mr, 1,813 mmonn)
B TT'® (15 mu), ucrionb3yst LiBHy (1,45 M, 5,80 mmons) u MeOH (0,225 v, 5,56 mmone). 310
nano mocie OOpabOTKM M OYHCTKH C TIOMOINBK KOJIOHOYHOH —(udii-xpomMarorpaduu
[cunmukarens (12 1), smoupys EtOAc B rekcane 0-50%)] ¢ mocnenyromeid OYHCTKOH ¢
UCIIOJIb30BAaHUEM KOJIOHOYHOH Xpomatorpadun ¢ obpamenHoi ¢azoit [C18 (50 r), smoupys
ACN B Bome (comepxkameii 0,1% HCl) 0-100%] (7-6pom-2-¢dropOenzodypaH-5-mn)meTaHo
(16¢) (90 mr, 20% BBIXO) B BHAE Georo Teepaoro Bemectsa; ' H SIMP (300 MI'w, xmopodopm-
d) § 7,46-7,25 (m, 2H), 5,89 (1, 1=6,6 T'u, 1H), 4,65 (¢, 2H), 2,84 (c, 1H); “F SIMP (282 MI'y,
xjopodopm-d) & -109,55.

Cragus-3: Ilonyuenme ostun  2-(2-((7-Opom-2-dropOeH3zodypaH-5-uia)METOKCH)-5-
dropdenun)anerara (16d)

Coenunenne 16d monydanu B COOTBETCTBUM C Ipouenypoi, omucaHHod B Cranuu-2
Cxewms! 1 u3 (7-6pom-2-propbenzodypan-S-mn)meranona (16¢) (1,5 r, 6,12 mmozns) B JIXM (60
i), wucnons3ys Ttpudpenmndochun (1,897 1, 7,23 wmmonb)) u stun  2-(5-drop-2-
rugpokcudennn)anerar  (11h) (1,103 T, 5,56 MMOJIb), pacTBop ouc(4-
xjopbensun)azonukapookcunara (DCAD) (2,66 r, 7,23 mmons) B IXM (60 min). Ito nmano
nocie oOpaboTKH U OYHMCTKHU € MOMOLIBIO KOJIOHOYHOH (iaur-xpomarorpadun (cunukarens (80
r), oamoupys 0-20% cmecbl0 H30MepOB TekcaHa/sTuiareratoM) STl 2-(2-((7-6pom-2-
dropbensodypan-S-mn)merokcn)-S-propdpenun)anerar (16d) (1,50 r, 63,4% BbIXOH) B BUAE
0eNoro TBepIOro BEIlecTBa. 'H sMmP (300 MI'u, AIMCO-d¢) 6 7,63 (m, J=1,5 I'u, 1H), 7,58 (7,
J=1,5Tu, 1H), 7,14 (an, J=8,9, 2,6 I'y, 1H), 7,11-7,02 (m, 2H), 6,54 (1, J=6,4 I'u, 1H), 5,15 (c,
2H), 4,03 (8., J=7,1 I', 2H), 3,64 (¢, 2H), 1,09 (1, I=7,1 I'y, 3H); "°F SIMP (282 MI'wy, JIMCO-
de) 6 -110,41, -123,85; MC (3C+): 446,90 (M+Na).

Cranus-4: Ilonmyuenme stun 2-(2-((7-(3-(ammunomerun)denun)-2-gropdbenzodpypan-S-
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wi)MeTokcH)-S-propdenmn)anerara (16e)

Coenunenue 16e mosydanu B COOTBETCTBUHM C npouenypoii, omucaHHoi B Craguu-4
Cxembr 1 w3 stun 2-(2-((7-6pom-2-propbensodypan-5-un)merokcn)-S-propdenun)amnerara
(16d) (200 wmr, 0,470 wmmomp) B  guokcaHe (20  wmu), ucnomp3dys  3-
(amuHOMeTHN)peHmnruapoxopun  OopoHoBod  kuciaotel (9e) (132 wmr, 0,706 MMmoOIb),
ouc(rpupennndocdun) namnanuii (II) xnopun [Pd(PPhs),Cly] (49,5 wmr, 0,071 mMmoib), pacTBop
K>COs3 (195 mr, 1,411 mmons) B Boze (4 min) u Harpesast npu 100°C B TeueHne 3 4 Ha MacJITHON
Oane. D10 nano nocie oOpabOTKU U OYHCTKU C MOMOIIBIO KOJOHOYHOH (hamn-xpomartorpadpuu
[cunmukarens (12 1), amoupys 0-5% MeOH B AXM] atun 2-(2-((7-(3-(amunomernn)henun)-2-
dropbensodypan-3-ummerokcn)-5-propdernn)anerar (16e) (158 mr, 74,4% soixon); 'H SIMP
(300 MI'u, IMCO-de) 6 7,78-7,73 (m, 1H), 7,65 (a.t.,, J=7,5, 1,7 I'u, 1H), 7,60 (x, J=1,6 T'y,
1H), 7,54 (a, J=1,7 T'u, 1H), 7,47 (1, J=7,5 'y, 1H), 7,44-7,38 (m, 1H), 7,17-7,06 (M, 3H), 6,44
(m, J=6,4 T'u, 1H), 5,20 (c, 2H), 3,94 (xB., J=7,1 I'u, 2H), 3,81 (c, 2H), 3,65 (c, 2H), 1,00 (T,
J=7,1Tw, 3H); MC (OC+): 452,10 (M+1).

Cranus-5: ITonyuenue 2-(2-((7-(3-(amunomerun)penmn)-2-propoerzodypan-5-
WI)METOKCH)-S-pTopdeHmn)ykcycHoi kucaoTsl (16f)

Coenunenue 16f momydanu B COOTBETCTBUU C MpoLenypoi, omucaHHoit B Craguu-8
Cxembl 1 w3 stun 2-(2-((7-(3-(amuaomeTni)henmn)-2-propOeHsodypan-5-min)MeToKCH)-5-
dropdpernm)anerara (16e) (150 mr, 0,332 mmons) B TI'® (5 mi), meranona (5 M), HCIIONB3YSI
pacTBOp MOHOrHApaT ruapokcupa jurus (47,7 wmr, 1,994 mmons) B Bome (5 ™M) m
nepeMeIIuBaHuy B TeueHue 16 4 mpu KOMHATHOW Temrieparype. JTO Jajio rnocyie oopaboTku u
OYHCTKH C TOMOIIBI0 KOJIOHOYHOW Xpomarorpaduu ¢ oOpaieHHoN (as3oii [kononka C-18,
smoupys 0,1% Bonn. HCI B Boge u aueronurpuie 0-100%] 2-(2-((7-(3-(amuHOMeTIIT)(heHMT)-2-
dTopbenzodypan-5-un)merokcu)-S-prophenun)ykcycuoin  kucnorol  (16f) (104 wmr, 74%)
XJIOPHCTOBOIOPOAHYIO COJIb B BHJE OEJIOro TBEPOro BEIEeCTBa, 'H IMP (300 MI'y, AMCO-de)
8 7,96-7,93 (m, 1H), 7,89-7,77 (m, 1H), 7,66 (n, J=1,6 I'u, 1H), 7,61 (x, J=1,7 T'y, 1H), 7,60-7,55
(m, 2H), 7,17-6,98 (v, 3H), 6,44 (1, 1=6,4 T'ny, 1H), 5,23 (c, 2H), 4,13 (c, 2H), 3,61 (c, 2H); °F
SAMP (282 MI'u, AMCO-d6) & -111,52, -124,07; MC (OC+): 424,1 (M+1); Ananus,
paccuutannbii as Co4H oFoNO4-HCI-H,O: C, 60,32; H, 4,64; Cl, 7,42; N, 2,93; Haiineno: C,
60,46; H, 4,80; Cl1, 7,17; N, 2,96.

Cxema 17
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ITonyuenue 2-(2-((7-(2-(amuaOMeTHI)-3-pTOpIIMpUIUH-4-11)-2-PpTOopOeH30d ypaH-5-
WI)METOKCH)-S-pTopdermn)ykcycHoi kuciaotel (17d)

Cragus-1:  Ilomyuenume ostunm  2-(5-prop-2-((2-prop-7-(4,4,5,5-rerpamernn-1,3,2-
nuokcadoponan-2-un)oen3odypan-5S-mwin)merokcH )penmn)auerara (17a)

Coenunenue 17a monyyanau B COOTBETCTBUHU C IPOLEAYPOM, ONMMCAHHON Ha cTaguu-3
Cxembr 1 w3 stun 2-(2-((7-6pom-2-propbenzodypan-5S-un)merokcn)-S-propdennn)amnerara
(16d) (1,04 r, 2,446 mmonb), ucrionb3ys ouc(rnuHaxkonaro)auodop (0,932 r, 3,67 Mmonsb), anerar
kamust (0,720 r, 7,34 mmonsb), PdCly(dppf)-CH,Cl, (0,200 r, 0,245 mmonp) B Oe3BOAHOM
nuokcane (30 mur) B atMocdepe aprona u Harpesas npu 90°C B Teuenue 18 4. Jto mano mocne
00paboTKM M OYHCTKU C TOMOINBIO KOJIOHOYHOH (uaur-xpomartorpadpuu [cumukarens (40 1),
smoupyss EtOAc B cmecu uszomepoB rekcana ot 0 go 20%)] stun 2-(5-¢prop-2-((2-pTop-7-
(4.,4,5,5-terpameruii- 1,3,2- nuokcadbopomnan-2-ui)oeH30hypaH-5-1i1)METOKCH ) EHIIT )aLieTaT
(17a) (954 wr, 83% Bbixoxn). 'H SIMP (300 MI't, JIMCO-dg) & 7,74 (n, J=1,9 'y, 1H), 7,60 (1,
J=1,9 I'u, 1H), 7,20-7,00 (m, 3H), 6,35 (1, J=6,4 T'y, 1H), 5,13 (c, 2H), 4,10-3,96 (M, 2H), 3,61
(c, 2H), 1,33 (¢, 12H), 1,06 (T, J=7,1 T'y, 3H); MC (OC+): 495,15 (M+Na).

Cragus-2: Tlonydenme stun 2-(2-((7-(2-((1,1-muMeTHI3TUICY THPUHAMHUIO )METHI )-3-
droprmpunuH-4-ui)-2-propoensodypan-5S-mn)merokcn)-S-propdenmn)anerara (17b)

Coenunenue 17b monydanun B COOTBETCTBHM C MpoueAypoi, omucaHHod B Craguu-4
Cxempt 1 w3 ostan  2-(5-¢rop-2-((2-¢pTop-7-(4,4,5,5-rerpamerm- 1,3,2-mnokcaboponan-2-
wn)beHzodypan-S-mwn)merokcn)permnn)anerara (17a) (450 mr, 0,953 mmonb) B auokcane (25
mit), uctionb3yst (+)-N-((4-x10p-3-TOpHHPUANH-2-HIT)METHI)-2-METUIIIIPOTIaH-2-Cy I U HAMH
(11¢) (303 wr, 1,143 mmounb), 6uc(rpudenundocun)nannanuii (II) xmopun [Pd(PPhs),Cl,] (100
mr, 0,143 mmouns), pactBop KoCOs3 (395 mr, 2,86 mmounb) B Bozae (3 mi) u Harpesast ipu 100°C B
Te4eHre 3 4 Ha MacisHoW Oane. JTo mano mocie oOpaOOTKM U OYHCTKH C TOMOIIBIO
KOJIOHOUHOH ¢umii-xpomaTtorpaduu [cunukarens (40 1), smoupys 0-2,5% meranona B AXM]

3TUN 2-(2-((7-(2-((1,1-gumeTnIdTUICY I UHAMUIO0 )METUI ) - 3- P TOPIIUPUANH-4- 11T )-2-
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dropberzodypan-S-mn)merokcu)-S-propdpenun)anerar (17b) (239 wmr, 0,416 mmons, 43,7%
Bbxon); MC (OC+): 575,1 (M+1).

Cragus-3: Ilomyuenme ot 2-(2-((7-(2-(amunomeTun)-3-proprupuan-4-wm)-2-
bropbenzodypan-S-min)merokcn)-S-propdennn)anerara (17¢)

K pacTBopy ST 2-(2-((7-(2-((1,1- gumeTHI THIICY TIb() MHAMUA O )METH ) - 3 -
droprupuans-4-nn)-2-propdensodypan-S-mn)merokcu)-S-proppenmn)anerara (17b) (220 wr,
0,383 mmonb) B Terparuapodypane (20 mu) nobasnsim BoxHeii 3 H pactsop HCI (0,383 mu,
1,149 mMmonp) W mepeMenIuMBaid TPU KOMHATHON TeMmIeparype B TeueHHe 2 4Yacos.
PeakumoHHYI0 CMeCh KOHLEHTPHPOBAIN OCYXa C MotydyeHueM 3tui 2-(2-((7-(2-(aMuHOMETHIT )-
3-¢roprupunun-4-un)-2-propdenzodpypaH-5-un)mMeTokcu)-S-propdenrn)anerara (17¢),
KOTOPBIA HCIOJIb30BAJIM KaK TaKOBOW Ha CleAyrolned ctamuu Oe3 NOMOJHUTENbHONH OYHCTKH,
MC (OC+): 471,15 (M+1).

Cranus-4: Ionyuenue 2-(2-((7-(2-(amuHOMETWI)-3 - TOpTIUPUIUH-4-1IT)-2-
dropbensodypan-S-mn)merokcu)-S-propdhenun)ykcycHoi kuciaotsl (17d)

Coenunenne 17d monydanu B COOTBETCTBUM C Mpolenypoil, onucanHoi B Crtaauu-8
Cxembl 1 w3 stun 2-(2-((7-(2-(amuHOMeTHN)-3-prOprinpunuH-4-nun)-2-propdensodypan-5-
wI)MeToKcH)-S-propdenmn)anerara (17¢) (180 mr, 0,383 mmons) B TT'® (2 M), aneroHUTpHIIE
(1 mu), ucnons3yst pactBop 1 H MoHOruapar ruapokcuna gurus (1,149 mo, 1,149 mmons) u
nepeMeIInBaHuy B TeueHue 24 4 mpu KOMHATHOW TemIieparype. ITO Jajo rnocyie o0paboTku u
OYHCTKU C TOMOIIBI0 KOJIOHOYHOW Xpomarorpadum ¢ oOpamieHHou (as3oii [kononka C-18,
smoupyst 0,1% Bomgn. HCl B Bome m aueronutpune 0-100%] 2-(2-((7-(2-(amuHOMETHN)-3-
droprmpunuH-4-mn)-2-propoeHzodpypaH-5-mi)MeTokCH)- S-QTopPeHIIT)YKCYCHY IO KUCJIOTY
(17d) (7 wr, 4% Beixon) HCl conb B Buae 0enoro TBEpAOro BELIECTBA, 'H ssMP (300 MTI',
JIMCO-dg) 6 12,32 (c, 1H, cnocoOubie k odmeny D,0), 8,64 (n, J=5,0 I'y, 1H), 8,48-8,38 (M,
3H, cniocobubie k 0Omeny D,0), 7,82 (n, J=1,6 T'u, 1H), 7,80 (1, J=5,4 I'u, 1H), 7,57 (c, 1H),
7,17-7,03 (m, 3H), 6,51 (1, J=6,4 'y, 1H), 5,25 (c, 2H), 4,49-4,29 (m, 2H), 3,60 (c, 2H); "°F
SAMP (282 MI'u, IMCO-dg) 6 -111,15, -123,93, -128,48; MC (OC+): 443,1 (M+1).

Cxema 18
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[Tonyuenue 2-(2-((7-(3-(amunomeTun)-2-propdenmnn)-2-propdensodypan-5-

WI)METOKCH)-S-pTopdeHmn)yKkcycHo kuciaoTel (18¢)
Cranus-1: IHonyuenue STUI 2-(2-((7-(3-(amuHOMeTIIN)-2- P TOpderHw)-2-
dropbensodypan-S-mi)merokcn)-S-propdennn)amnerara (18b)

Coenunenue 18b monydanu B COOTBETCTBUM C MNpoueaypoi, omucanHoi B Craguu-4
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Cxembr 1 w3 stun 2-(2-((7-6pom-2-propbenzodypan-5-un)merokcn)-S-propdennn)amnerara
(16d) (200 wmr, 0,470 mmomp) B auokcaHe (20 mu), wucnons3ys (3-(ammHOMETHI)-2-
0,706  mMmoJB),
ouc(rpudpennndocun)namnaauii (II) xnopun [Pd(PPh;3),Cly] (49,5 mr, 0,071 mmornb), pacTBOp

dropdenun)runpoxaopun  OopoHoBod  kuciaorer  (18a) (119  wr,
K>CO3 (195 mr, 1,411 mmonb) B Boae (4 mu) u HarpeBast npu 100°C B TeueHue 3 4 Ha MaciIsIHOM
6ane. D10 mano mocie 0OpabOTKH U OYUCTKU C TTOMOIIBIO KOJIOHOYHOH (IdII-Xpomarorpadpuu
[cumukarens (12 1), amoupys 0-5% MeOH B JAXM] stun 2-(2-((7-(3-(amuHOMETH)-2-
brophenun)-2-propdbenzodypan-5-wn)merokcu)-5-propdpenmn)anerar (18b) (152 wmr, 69%
Bbixon); 'H SIMP (300 MI't, IMCO-dg) & 7,66 (n, J=1,6 T'ny, 1H), 7,65-7,58 (m, 1H), 7,49-7,42
(m, 1H), 7,39 (¢, 1H), 7,32 (T, J=7,6 T'y, 1H), 7,18-7,05 (M, 3H), 6,45 (1, J=6,4 T'y, 1H), 5,19 (c,
2H), 3,92 (xB., J=7,1 T'y, 2H), 3,84 (c, 2H), 3,63 (c, 2H), 0,99 (t, J=7,1 T'y, 3H); MC (OC+):
470,1 (M+1).

Cranusa-2: Ionyuenne 2-(2-((7-(3-(ammaomerun)-2-propdennn)-2-propdenzodypan-5-
WI)METOKCH)-S-pTopdeHm)yKCycHOM KucaoTrl (18¢)

Coenunenue 18c¢ monmydanu B COOTBETCTBUHU C Mpoueaypol, onucaHHoi B Ctanuu-8
Cxewmbr 1 u3 atun 2-(2-((7-(3-(amunomerwn)-2-propdenmn)-2-propoeH3zodypaH-S5-mi)METOKCH)-
5-¢propdpennn)auerara (18b) (140 mr, 0,298 mmonp) B TI'® (2 mu), aueronutpuie (2 mi),
UCTIONB3Ysl PacTBOp MOHOruapara ruapokcuna gurus (21,43 mr, 0,895 mmorns) B Boze (1 M) u
nepeMeInuBaHue B TeueHue 14 4 mpu KOMHATHOHN TeMmeparype. DTO Aaio mocie o0paboTku U
OYHCTKU C TOMOIIBI0 KOJIOHOYHOW Xpomarorpadum ¢ oOpamieHHou (as3oii [kononka C-18,
smoupyst 0,1% Bomn. HCl B Bome m aueronutpune 0-100%] 2-(2-((7-(3-(amuHOMETH)-2-
dropdenun)-2-propoensodypan-S-mn)merokcn)-S-propdenmn)ykcycroit  kucnorsl (18¢) (54
Mr, 41%) XJIOPHCTOBOIOPONHYIO COMb B BHAe Genoro TBepaoro semecrsa;, 'H SMP (300 MI'L,
JAMCO-d¢) & 8,44 (c, 3H), 7,75-7,62 (M, 3H), 7,50-7,38 (m, 2H), 7,16-7,02 (M, 3H), 6,45 (7,
J=6,4 T, 1H), 5,22 (c, 2H), 4,18 (c, 2H), 3,59 (c, 2H); "°F SIMP (282 MI'ni, JIMCO-de) & -
111,54, -118,50, -124,00, MC (OC+): 442,1 (M+1); AHanu3, pacCYUTAHHBIA IJIsi
CxuHsFsNO4 HCI-H,O: C, 58,13; H, 4,27, Cl, 7,15; N, 2,82; Haiineno: C, 57,76; H, 4,22; Cl,
6,95; N, 2,99.

Cxema 19
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ITonyuenue 2-(2-((7-(3-(amunOoMeTHN) P eHmI ) OeH30( y paH-5-UT)METOKCH )-4-
((meroxcukapOoHmT)aMuHO)eHnn)ykcycHoit kucaotsl (19i)

Cragus-1: Ilonyuenune stun 2-(2-meTokcu-4-(MeTOKCHKapOOHMIIAMHHO))peHMT)anerara
(19b)

K nerazmpoBaHHOMY pacTBOpY 3THI 2-(4-Opom-2-meTokcudenmn)anerata (19a) (750 mr,
2,75 mmonb, CAS Ne 1261570-38-0) B Tomyone (30 mu) mobapmsuim aunumkiorekcu(2',4',6'-
tpumsonponmidoudenmn-2-mn)pochun (131 mr, 0,275 mmons), merunkapdamar (309 mr, 4,12
mMMmodib), Pda(dba)s (126 wmr, 0,137 mmons), kapOoHaT 1ie3ust (895 mr, 2,75 MMOJIb) 1 HarpeBau B
atmoc(epe azora mpu 90°C B TeueHue 19 4. PeakIMOHHYIO CMeCh pa30aBisUIA 3TUJIAIIETATOM
(100 ™), mpomeiBaiu Bopoi (60 M), HACHIIIEHHBIM BOAHBIM PAacTBOpOM xJjiopuna Hatpus (60
MUIT), CYLIJIH, (PUIIBTPOBAIN U KOHLEHTPUPOBAIHU B BakyyMe. [ToyueHHBIH OCTaTOK OYMIIAIH C
TIOMOIIBID  KOJIOHOYHOW  (m-xpomarorpaduu  (cwmmkarens (24 1), smoupys 0-25%
STUJIALIETATOM B CMECH HM30MEPOB TIeKCaHa) C TOJy4eHHeM OTHI  2-(2-MeTOKCH-4-
(merokcukapbonmnamuHo)penun)anerara (19b) (452 wmr, 61,6% BBIXOA) B BHIE TBEPIOTO
BelecTsa Jenroro usera; 'H SIMP (300 MI'y, AIMCO-de) 6 9,62 (¢, 1H), 7,20-7,17 (m, 1H),
7,05 (7, J=8,1 I'uy, 1H), 6,94 (an, J=8,1, 2,0 ', 1H), 4,04 (x8., J=7,1 I'y, 2H), 3,70 (c, 3H), 3,66
(c, 3H), 3,49 (c, 2H), 1,16 (1, J=7,1 I'u, 3H); MC (3C+): 268,1 (M+1)

Cragus-2: Ilonyuenue STHUJ 2-(2-ruppoxcu-4-
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((merokcukapbonmt)amuHo))penmn)aunerara (19¢)

K pactBopy sTun 2-(2-merokcu-4-(Mmerokcukapdbonunamusao)pennmn)anerara (19b) (200
mr, 0,748 mmonb) B IXM (15 M), oxnaxkneHHoM 10 -780 C nobasnsinu tpubpomun 6opa (0,283
M, 2,99 MMOb) M JaBalldi MEIJICHHO HAarpeThCsl 10 KOMHATHOW TeMIlepatypsl B TeueHue 14
yacoB. PeakunonHyo cMech oxnaxaanu 10 00C, racunu stranonom (10 M) 1 KOHLEHTPUPOBAIH
nocyxa. Cmech BoccranasiauBaiau B dtaHose (10 mi) u kKoHuHeHTpupoBanmu nocyxa. OcraTok
pacTBOpsiIM B 3TUjaneratre U Boje. OpraHudeckuil Cioi OTAENSUIN, HMPOMBIBAIN COJITHBIM
pacTBOpPOM, CyUIHJH, (PUIBTPOBAIM M KOHLUEHTPUPOBAIU B Bakyyme. IIONy4eHHBIH OCTaTOK
OYMINAJU C TOMOIIBIO KOJIOHOYHOH (umin-xpomarorpadun (cunukarens (40 1), smoupyst 0-25%
STWJIALIETATOM B CMECH U30MEPOB TeKCaHa) C TMOJy4YeHHeM OSTUl  2-(2-TUapOKCH-4-
((merokcukapbonmn)amuno)penun)anerata (19¢) (47 wmr, 24,80% BbIXOA) B BuUAe Oeoro
TBEPJIOTO BEIECTBA, 'H amp (300 MI'y, AMCO-dg) & 9,51-9,47 (m, 2H), 7,07 (n, J=2,1 T,
1H), 6,95 (1, J=8,2 I'u, 1H), 6,77 (an, J=8,1, 2,0 'y, 1H), 4,04 (8., J=7,1 I'y, 2H), 3,64 (c, 3H),
3,44 (c, 2H), 1,16 (1, J=7,1 'y, 3H); MC (OC+): 254,00 (M+1)

Cranus-3: IMonyuenue 7-(3-(((mpem-
OyTokcukapOoHIIT)aMIUHO )MeTII ) eHmT)0eH30dypaH-5-kapOboHOBOM KuCIOTHI (19€)

Coenunenue 19e mosjydanu B COOTBETCTBUM C MPOLENYpOil, ONMUCaHHOW Ha cranuu-4
Cxemsl 1 u3 7-6pombensodypan-S-kapooHosoit kucnotsl (1a) (3 r, 12,45 Mmonb) B AMOKCaHe
(100 mu), ucnonbiyst (3-(((mpem-OyToKCUKapOOHIIT)aMIUHO )METHIT)()EHUT)OOPOHOBYIO KHCIIOTY
(19d) (4,38 r, 17,42 mmoub), pacTBOp ruapokapbonara kamus (5,16 r, 37,3 mmons) B Boge (10
i) u ouc(rpupenunpochun)xnopun namiaaus (II) (1,310 r, 1,867 mmonb) u HarpeBas B
armocgepe azora npu 100°C B TedeHue 3 4 HA MACISTHOW OaHe. TO MPUBOAMIIO K IMOJYUYEHUIO
nocyie o0pabOTKM M OYMCTKU TMOCPEACTBOM KOJOHOYHOH (uami-xpomaTtorpaduu [cunukarensb
(40 r), AIOUPYS DMAS80 B AXM 0-50%] 7-(3-(((mpem-
OyTokcukapOoHmT)aMuHO )MeTw ) e )oeHzodypan-S-kapooHoBoii kuciots! (19¢) (2,7 1, 7,35
MMOJTb, 59,0% BBIXOA) B BUOE MPO3PAUYHOrO MACa, 'H sMP (300 MI'u, AMCO-dg) 6 8,22 (x,
J=1,5T'u, 1H), 8,12-8,05 (M, 2H), 7,76-7,68 (M, 2H), 7,56-7,43 (m, 2H), 7,29 (n, J=7,6 'y, 1H),
7,10 (m, J=2,2 'y, 1H), 4,23 (1, J=6,2 'y, 2H), 1,39 (¢, 9H); MC (3C-) 366,3 (M-1).

Cragus-4: Ilonyuenue mpem-OyTii 3-(5-(runpokcumermin)oen3odypan-7-
win)bensmwikapbamara (19f)

Coenunenue 19f monydanu B COOTBETCTBUM C IPOLIEAYpOH, ONMUCAaHHOW Ha craguu-1
Cxemsl 1 m3 7-(3-(((mpem-GyTokcuxkapOoHII)aMUHO )MeTHI )P ernn)oer3odypan-S-kapOOHOBOH
kucnotsl (19e) (1,7 r, 4,63 mmons), ucrons3yst N-merunmopgonus (0,610 mi, 5,55 mmons) B
TT'® (40 mu), uzodbyrmxiopdopmuar (0,729 mn, 5,55 mmons) u NaBH,4 (0,525 1, 13,88 mmonb)
B Boze (5 mur). D10 mano mocne obpadborku mpem-0ytun 3-(5-(ruppokcumerin)oeH3zodypan-7-
wi)oensmnkapdamara (19f) (1,1 r, 67,3% BeIxoa) B BUne O€JIOr0 TBEPAOTO BELIECTBA, 'H samp
(300 MI'y, IMCO-dg) 6 8,02 (1, J=2,2 I', 1H), 7,73 (m, 2H), 7,59 (», J=1,6 I'u, 1H), 7,52-7,38
(M, 3H), 7,28 (n, J=7,6 T'y, 1H), 7,01 (m, J=2,1 'y, 1H), 5,23 (T, J=5,7 I'y, 1H), 4,64 (7, J=5.,7
I'u, 2H), 4,22 (n, J=6,2 I'u, 2H), 1,40 (c, 9H).

Cragus-5: IHonyuenue ATUI 2-(2-((7-(3-(((mpem-
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OyTOKCHKapOOHIMIT)aMUHO )METHIT ) eHMIT)0eH30(pypaH-5 -1 )METOKCH )-4-
((meTokcukapOoHMIT)aMuHO)peHm)anerara (19g)

Coenunenue 19g monydanu B COOTBETCTBUM C MpoLeAypoi, onucaHHoil Ha Craguu-2
Cxembr 1 w3 mpem-6ytun 3-(5-(runpoxcumerun)denzodypan-7-un)oensunkapdbamara (19f)
(55,8 wmr, 0,158 mmonb) B IXM (5 mn), ucnonb3ys tpudenundocdun (49,7 mr, 0,190 mmons) u
sTin 2-(2-ruppokcu-4-((meroxcukapoonmn)amuno)dennn)anerar (19¢) (40 mr, 0,158 mmonb),
pactBop Ouc(4-xnopbensun)azonukapookcunara (DCAD) (69,6 mr, 0,190 mmonb) B IXM (5
MIT). DTO najo mocie o0pabOTKU U OYHMCTKU € MOMOIIBIO KOJIOHOYHOW (udin-xpomarorpaduu
(cunukarenb 4 r), STUI 2-(2-((7-(3-(((mpem-
OyTOKCHKapOOHMIT)aMUHO )METHIT ) eHMT)OeH30(ypaH-5 -1 )METOKCH )-4-
((merokcukapbonmi)amuuo)penun)anerar (19g) (88 wmr, 95% seixon), MC (3C+): 611,10
(M+Na).

Cranus-6: [onyuenne  stun  2-(2-((7-(3-(amuaOMeTHN)(heHMN)OeH30]ypaH-5-
WI)METOKCH)-4-((MeTokcukapOoHm)aMuHo )peH )auerara (19h)

K pacTBopy STUI 2-2-((7-(3-(((mpem-
OyTOKCHKapOOHMIT)aMUHO )METHIT ) eHMIT)OeH30(ypaH-5 -1 )METOKCH )-4-
((meTokcukapOonmn)amuHo)penmn)anerara (19g) (80 mr, 0,136 mmonp) B JAXM (10 wmn)
nobasysmn TOK (0,209 mi, 2,72 MMONb) U mepeMeLINBaIi MPH KOMHATHOH TeMIlepaType B
TedeHue 16 yacoB. PeaklMOHHYIO CcMeCbh KOHLIEHTPHUPOBAIH JOCYXa C MOJy4deHueM 3Tuil 2-(2-
((7-(3-(amunomerwn)penmn)oen3odypan-S-uia)MEeTOKCH )-4-
((merokcukapOonmt)amuHo)penmn)auerata (19h), koTOphIi KMCHOMB30BATM KAaK TAKOBOW Ha
cnenyroue cragun 0e3 nonoxHuTenbHoi ounctku; MC (9C+): 489,1 (M+1).

Cranusa-7: Ilonyuenne 2-(2-((7-(3-(amunomermn)penun)oeH3odypan-5-mn)MeTokcH)-4-
((meroxcukapOoHmT)aMuHO)eHnn)ykcycHoit kuciaotsl (19i)

Coenunenue 19i momyuanu B COOTBETCTBUU C IpoLenypoi, omucaHHod B Craauu-8
Cxempt 1 w3 ostun  2-2-((7-(3-(amuHOMeTHN ) peHnT)OeH30(h Y paH-5-1T)METOKCH )-4-
((meTokcukapOonmn)amuno)penmn)auerara (19h) (66,4 wmr, ,136 mmonp) B TT'® (5 ™),
MeTaHoJie (5 MJT), HCIIONIB3Ysl PacTBOP MOHOTHApaTa ruapokcuaa gutus (34,9 mr, 0,816 MMosb)
B Boze (5 MJI) M mepeMeIBaHIK B TeUeHUe 16 4 mpu KOMHATHOM TeMneparype. DTO 1ajio 1ocie
00palOTKM M OYHCTKH C TIOMOIIBKO KOJOHOYHOW Xpomarorpadpuu ¢ oOpameHHoW (as3oi
[kononka C-18, smoupyst 0,1% Bomn. HCI B Bome u amneronutpune 0-100%] 2-(2-((7-(3-
(amuHOMETIT)(heHMIT)OeH30 Y paH-5-1IT)METOKCH )-4-
((MerokcukapOonmt)amuHo)henun)ykcycuyro kuciory (19i) (3 mr, 5% seixon) HCI conb B Buze
0eNoro TBEPIOTO BELIECTBA, 'H saMP (300 MTI'u, AMCO-dg) 6 9,65 (¢, 1H, oOmMeHuBaroTCS ¢
D,0), 8,21 (c, 3H, obmenusatorcst ¢ D>0), 8,11 (n, J=2,2 I'u, 1H), 7,99 (c, 1H), 7,97-7,92 (m,
1H), 7,77 (c, 1H), 7,67-7,49 (m, 3H), 7,41-7,30 (m, 2H), 7,13-7,03 (M, 2H), 5,20 (c, 2H), 4,23-
4,05 (m, 2H), 3,65 (¢, 3H), 3,51 (¢, 2H); MC (OC+): 461,1 (M+1); (3C-): 459,05 (M-1).

Cxema 20
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((n3onponokcukapOoHmT)aMuHO ))peHnT)ykcycHor kuciotsl (20h)

Cranus-1: ITonyuenue 3tun 2-(2-(6ensunokcu)-4-o6pomdenni)auerara (20b)

K pactBopy stun 2-(4-6pom-2-runpoxcudennn)auerara (12k) (8,8 r, 34 mmonn; CAS Ne
1261585-89-0) u (6pommermm)oenszona (5,81 r, 34,0 mmonp) B JIMPA (100 mu) mobasisuin
kapOonara kamusi (14,08 r, 102 MMOJbp) M mepeMelIMBAIN NMPH KOMHATHOW TEMIIEpaType B
TeyeHune 16 4. PeakunoHHy0 cMmech pazdapnsin stusaneratoMm (150 mir), mpoMbiBaid BOIOH
(100 mu1), HACBIIIEHHBIM BOAHBIM pacTBOpoM xyopuaa Hatpus (100 mu), cymumm, GumsTpoBain
U KOHLEHTPHPOBAJIU B BakyyMme. IlomydeHHBI OCTATOK OYHMINATIH C TOMOLIBK) KOJOHOYHOH
dmm-xpomarorpaduu (cumukarens (220 r), smoupyst 0-8% 3TUIanieTaToM B CMECH H30MEPOB
reKcaHa) ¢ moyiydeHueM >Tun 2-(2-(6ensunokcu)-4-opombenmn)anerara (20b) (10,92 r, 92%
Beixoxn), 'H SAMP (300 MI', JIMCO-dg) 8 7,43-7,29 (m, SH), 7,27 (n, J=1,8 Ty, 1H), 7,19 (x,
J=8,0 'y, 1H), 7,11 (an, J=8,0, 1,8 ', 1H), 5,13 (c, 2H), 4,00 (xB., J=7,1 I'y, 2H), 3,60 (c, 2H),
1,09 (1, J=7,1 'y, 3H); MC (OC+): 348,95 (M+1).

Cragus-2: ITonyuenue 3TUN 2-(2-(Oensunokcu)-4-
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((uzompornokcukapbonmt)amuHo )hernu)aunerata (20c¢)

Coenunenue 20c¢ mojydanu B COOTBETCTBUM C MPOLENYpOi, ONHUCAaHHOW Ha craguu-1
Cxemsl 19 m3 stun 2-(2-(0ensunokcn)-4-6pomdennn)anerara (20b) (750 mr, 2,148 mmonb) B
tonyosne (50 ™), ucnonw3ysa auuukiorekcui(2',4',6'-rpunzonponunoudennn-2-un)dochun
(102 wr, 0,215 mmonb), uzonpomnunkapdbamar (339 wmr, 3,22 mmons), Pdy(dba)s (98 wmr, 0,107
mMMouib), kapOoHat nesust (700 wmr, 2,148 mmonb) u HarpeBanu B atMochepe asora npu 90°C B
TedeHne 19 4. DTO NPUBOAWIO K MOJNYYEHUIO TOcie OOpabOTKH M OYHMCTKH ITOCPEICTBOM
KOJIOHOYHOH (udii-xpomatorpaduu [cunmukarens (40 r), smoupys 0-15% stunanerarom B
cMecHu HU30MEPOB rekcasa| STUI 2-(2-(6en3mnokcu)-4-
((130mporokcukapGoHmT)amuso)permmanerar (20¢) (428 mr, 54% sbixox); 'H SIMP (300
MTI'u, AMCO-de) & 9,54 (c, 1H), 7,46-7,25 (M, 6H), 7,08 (n, J=8,2 I'u, 1H), 6,95 (an, J=8,1, 1,9
I'u, 1H), 5,01 (c, 2H), 4,95-4,79 (m, 1H), 4,00 (xB., J=7,1 I'u, 2H), 3,53 (c, 2H), 1,24 (n, J=6,2
I'u, 6H), 1,10 (1, J=7,1 'y, 3H); MC (3C+): 372,10 (M+1).

Cragus-3: IHonyuenue 3TUII 2-(2-runpokcu-4-
((uzomnpornokcukapbonmt)amuno )penmn)arerara (20d)

K pactBopy stun 2-(2-(6er3unokcu)-4-((M30mponokcukapOboHmI )JaMuHO )heHMIT )aleraTa
(20¢) (400 wmr, 1,077 mmonb) B sTrnanerare (20 mu) nodasisuin Pd/C (92 wmr, 0,086 Mmmonb) u
THIPUPOBAINA C HCIIOJB30BAaHMEM OajulOHa B TEUEHHE HOYM INPH KOMHATHOH TeMIleparype.
Peakunonnyro cmech (GuibTpoBamu depe3 LENUT U (UIbTPAT KOHLEHTPHPOBAIH B BaKyyMe.
ITony4eHHBIN OCTATOK OYHINAIHN C TOMOIIBI0 KOJIOHOYHOH (hi3m-xpomarorpadpuu (CHIIMKaresb
(12 1), smoupysa 0-25% >TUnaneTaToM B CMECH HM30MEPOB I'€KCaHa) C MOJy4YeHHEeM 3Tuil 2-(2-
ruapokcu-4-((nsonponokcukapoonun)amuHo)penmn)anerara (20d) (245 wmr, 81% BeIxOn) B
BUJE O€JIoro TBepAOro BELIECTBA, 'H saMP (300 MI'u, IMCO-dg) & 9,46 (c, 1H), 9,40 (c, 1H),
7,09 (n, J=2,0 I'u, 1H), 6,94 (n, J=8,2 'y, 1H), 6,77 (an, J=8,2, 2,1 I'u, 1H), 4,96-4,74 (M, 1H),
4,03 (xB., J=7,1 'y, 2H), 3,43 (¢, 2H), 1,24 (n, J=6,2 'y, 6H), 1,16 (T, J=7,1 'y, 3H); MC (3C-):
280,00 (M-1).

Cranus-4: ITonyuenue 7-6pom-5-(xnopmerun)oenszodypana (20e)

K pacrBopy (7-6pombenzodypan-5-un)meranosna (1b) (5,00 r, 22,02 mmons) B XM
(100 mu) moGasmsmn SOCI, (3,21 mu, 44,0 mmons), ka0 JIM®PA (0,3 M) u nepeMernBaiim
PEaKLMOHHYK) CMEeCh IIPU KOMHATHOM TeMIlepaType B TeUeHHE 5 4acoB. PEaKIIMOHHYIO CMeECh
KOHLIEHTPUPOBAJIA B BaKyyMe C MojydeHueM 7-0pom-S-(xaopmermn)oenzodypana (20e) (4,88 r,
90% BBIXOI) B BUIE HE COBCeM Gesoro Teeproro semectsa; 'H SIMP (300 MT'u, IMCO-dg) &
8,16 (n, J=2,2 I'y, 1H), 7,77 (n, J=1,6 T'y, 1H), 7,66 (n, J=1,6 I'u, 1H), 7,12 (x, J=2,2 'y, 1H),
4,88 (c, 2H).

Cragus-5: IMony4enue STHI 2-(2-((7-6pombenzodypaH-5-Ui1 ) MeTOKCH )-4-
((uzompornokcukapbonmn)amuHo))penun)anerara (20f)

Coenunenue 20f monydanu B COOTBETCTBUM C IPOLIEAYpOH, ONMUCAaHHOW Ha craguu-4
Cxemsl 14 u3 7-Opom-5-(xnmopmermn)oenzodpypana (20e) (201 mr, 0,818 mmonb), HUCTIONB3Ys
stun 2-(2-rungpokcu-4-((u3onponokcukapbonmn)amuHo)penmn)anerar (20d) (230 mr, 0,818

mmodb), KoCO3 (339 wmr, 2,453 mmons) B JIM®PA (10 mi) u nepeMernnBaHue NMpu KOMHATHOM
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Temmeparype B TedeHHe 16 wacoB. D10 mamo mocie OOpaOOTKM M OYHUCTKH C IMOMOIIBIO
KoJIoHOUHOU (umi-xpomatorpadun (S10; (24 r), smoupys 0-20% EtOAc B rekcane) stun 2-(2-
((7-6pomben3zodypaH-5-mn)merokcn)-4-((n3onponokcukapOonmn)amuno))permn)aneratr  (20f)
(311 mr, 78%) 'H SIMP (300 MI', JIMCO-dg) & 9,55 (c, 1H), 8,15 (n, J=2,2 'y, 1H), 7,71 (x,
J=1,5Tu, 1H), 7,60 (n, J=1,4 T'y, 1H), 7,32-7,29 (m, 1H), 7,13-7,05 (M, 2H), 6,99-6,94 (M, 1H),
5,10 (c, 2H), 4,96-4,77 (m, 1H), 4,00 (xB., J=7,1 I'y, 2H), 3,53 (¢, 2H), 1,24 (n, J=6,2 'y, 6H),
1,07 (1, J=7,1 'y, 3H); MC (3C+): 489,90 (M+1).

Cranus-6: [Monyyernne st 2-(2-((7-(3-(amunomerwn)penmn)oen3odypan-5-
WIT)METOKCH )-4-((n3omponokcukapOoH )aMuHo )peHmn)anerara (20g)

Coenunenue 20g monyyaaud B COOTBETCTBUHM C IPOLEAYpPOH, ONMMCAHHON Ha craguu-4
Cxembl 1 u3 STHI 2-(2-((7-6pombeHn3odypan-S-un)MeTOKCH )-4-
((n3onponokcukapOonmn)amuno)pennn)anerara(20f) (300 mr, 0,612 mmonb) B auokcane (10
MJIT), HCTIONB3Ysl 3-(aMUHOMETHI)peHnIruapoxiIopun 6opoHoBoit kuciaotel (9e) (139 mr, 0,918
MMOJIb), pacTBop ruapokapbonara kamus (254 wmr, 1,835 mmonp) B Bome (1 ™M) wm
ouc(rpudpennndocpuna)xnopun nammamus (1) (64,4 wmr, 0,092 Mmonp) W HarpeBaHHe B
atMoc(epe azora pu 100 °C B TeueHue 4 4 Ha MaCJITHON OaHe. DTO MPUBOIUIIO K MOJYUYEHUIO
nocje oOpabOTKM M OYHCTKHU IMOCPENCTBOM KOJIOHOYHOM (isuI-xpomarorpaduu [cuiankarens|
STUI 2-(2-((7-(3-(amunOMeTHIT) P eHm ) OeH30(y paH-5-MIT)METOKCH )-4-
((uzonporniokcukapbonmn)amuno)penmn)anerata (20g) (181 mr, 57%);, MC (OC+): 517,10
(M+1).

Cranusa-7: Ilonyuenne 2-(2-((7-(3-(ammunomermn)dennn)oeH3odypan-5-min)MeTokcH)-4-
((n3onponokcukapOoHmT)aMuHO ))peHnT)ykcycHon kuciotsl (20h)

Coenunenue 20h nonydanu B COOTBETCTBUM € MpoLeAypoi, omnucaHHoW B Ctanuu-8
Cxempr 1 w3 ostun  2-(2-((7-(3-(amunomermin)beHunn)0eH30(ypaH-5-uiI)METOKCH )-4-
((m3omponokcukapbonnit)amuno)pennn)anerara (20g) (160 mr, 0,310 mmons) B TI'® (5 mn),
MeTaHoJjie (5 MIT), UCIONIb3YsT pacTBOP MOHOTUApaTa ruapokcuna autus (80 mr, 1,858 mMmornb) B
Boze (5 MJT) U MepeMeInBaHuU B TeYeHUE 16 U MpH KOMHATHOW TemrepaType. DTO Jajio 1ocie
00palOTKM M OYHCTKM C TIOMOLIBK) KOJIOHOYHOH Xpomartorpadpuu ¢ oOpameHHOH (Ha3oii
[kononka C-18, smoupyst 0,1% Bomn. HCl B Bome u aneronutpumiie 0-100%] 2-(2-((7-(3-
(amuHOMETIIT)(heHMT)0eH30( Y paH-5-1T)METOKCH )-4-

((n3onponokcukapOonmn)amuHo ))pennn)ykcycHyro kuciory (20h) (84 mr, 55,5% sexon) HCI
conb B Buze Genoro TBepaoro semecrsa; 'H AMP (300 MI'n, JIMCO-ds) § 12,10 (c, criocoGHbie
k odmeny 1H, D,0), 9,55 (¢, 1H), 8,36 (¢, 3H, cnocobusie k oobmeny D,0), 8,11 (n, J=2,2 T'Ly,
1H), 8,02-7,98 (m, 1H), 7,95 (n.1., J=7,4, 1,6 T'y, 1H), 7,77 (n, J=1,6 T'y, 1H), 7,64 (n, J=1,6 'y,
1H), 7,62-7,52 (m, 2H), 7,39 (¢, 1H), 7,11-7,04 (m, 2H), 6,94 (nn, J=8,1, 1,9 I'u, 1H), 5,19 (c,
2H), 4,96-4,79 (m, 1H), 4,14 (c, 2H), 3,51 (c, 2H), 1,24 (g, J=6,2 I'u, 6H); MC (3C+): 489,2
(M+1); (3C-): 487,2 (M-1); Ananus, paccuntannbiii 1ist CasHagN2Og-HCl-1,5H,0: C, 60,92; H,
5,84; Cl, 6,42; N, 5,07; Haiineno: C, 61,09; H, 5,69; Cl, 6,55; N, 5,16.

Cxema 21
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IMony4enue 2-(2-((7-(3-((>runamunO )MeTHI ) eHmn )oeH3odypan-5-
WJT)METOKCH )(peHMIT)yKCYy CHOM KUCTIOTHI (21¢)

Cranusa-1: TIlonywenue otun 2-(2-((7-(3-((3Tunamuno)merwn)denmn)oeHzodpypan-S-
wi)MetokcH)penmn)anerara (21b)

Coenunenue 21b monydanu B COOTBETCTBUM C MNpouenypoi, omucaHHod B Craguu-4
Cxembr 1 w3 ostun 2-(2-((7-(4.,4,5,5-terpamerui-1,3,2- nuokcadoponan-2-mi)oeH3odpypaH-5-
wi)merokcH)penmn)anerara (1e) (300 mr, 0,688 mmonb) B nuokcane (5 mi), ucnons3yst N-(3-
Opombensun)stanamua  (21a) (221  wmr, 1,031 wmmomb; CAS  Ne  90389-91-6),
ouc(rpudpennndochun) namtaguit (II) xnopun [Pd(PPhs),Cly] (72,4 mr, 0,103 MMounb), pacTBop
K>COs3 (285 wmr, 2,063 mmonb) B Bome (3 mu) u Harpesas npu 135°C B teuenne 30 MUH B
MHUKPOBOJTHOBOH Me4Yu. ITO Aao mociie 00pabOoTKM M OYUCTKH ¢ TTOMOIIBIO KOJIOHOYHOH (hJIa1m-
xpomarorpaduu [cummkarens (12 r), smoupys DMA-80 B JAXM 0-50%] stun 2-(2-((7-(3-
((>TunamunOo))MeTmn)pernn)oensodypan-S-un)merokcn)penmn)anerar (21b) (122 mr, 40%
BbIXOM) B Buze xkenroro macia. MC (OC+): 4442 (M+1).

Cranus-2: [Tonyuenne 2-(2-((7-(3-((>TunamunO)MeTm ) beHmn )oeH3zodypan-5-
WJI)METOKCH )(peHMIT)yKCYy CHON KUCTOTHI (21¢)

Coenunenue 21c¢ mosydanu B COOTBETCTBMM C Ipouenypol, omnucaHHoit B Craauu-8
Cxembl 1 u3 ATUI 2-(2-((7-(3-((>runamunHO )MeTH ) heHnT)0eH30d ypaH-5-
win)merokcH)penmn)anerata (21b) (122 mr, 0,275 mmons) B TT'® (3 M), UCHONB3ysi pacTBOP
ruapat ruapokcuna autus (87 mr, 2,063 mmodb) B Boge (1 mut) u Harpeas mpu S0°C B TeueHue
HOYHM. DTO jAajo mocyie oOpaboTKU M OYHMCTKH C TOMOIIBK) KOJIOHOYHOH Xpomarorpaduu
obpatenHoi (a3oii [kononka C-18 (40 r), amoupys 0,1% Bogn. HCI B Boge u auneronutpuie 0-
100%]  2-(2-((7-(3-((3tunamuHO )MeTHI ) eHIIT )OeH30(D ypaH-5- 1T )METOKCH )P eHIIT ) YKCYCHY O
xkucnoty (21¢) (22 mr, 6,81% Bbixox) B Buxe Genoro Teepaoro semecrsa. 'H SMP (300 MI'w,
JIMCO-de) 6 12,18 (¢, 1H, obmenuBarotcs ¢ D20), 9,12 (c, 2H, obmenuBarotcs ¢ D,0), 8,05 (x,
J=22Tu, 1H), 7,99 (= T=1 0T 1H) 793-7 83 (M, 1H), 7,70 (n, J=1,6 I'y, 1H), 7,60 (7, J=1,6
T, 1H), 7,58-7,52 (tu, <1, W OKC3y (M, 2H), 7,06-6,97 (v, 2H), 6,84 (t.1., J=7,4, 1,1 T'y, 1H),
5,21 (c, 2H), 4,16 (c, 2H), 3,54 (c, 2H), 2,93 (xB., J=7,3 I'y, 2H), 1,18 (1, J=7,2 T'y, 3H); MC
(OCH+): 416,1 (M+1).

Cxema 22
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IMonyuenne  2-(2-((7-(2-(amuHOMeTHN )IUpUANH-4-1JT)OeH30(ypaH-5- 1T )METOKCH)-3,4-
auMeTIheHNT)yKCyCHON KUCIOThI (22h)

Cragus-1: Ilonyuenue N-((4-xTopnupuANH-2-UIT)METUIIEH )-2-METUIIIIPOTIaH-2-
cyabpunamuna (22b)

Coenunenue 22b nmonydanu B COOTBETCTBUU C MPOLEAYPOM, ONMMCAHHOM Ha craguu-1
Cxewmsr 11 u3 4-xnopnukonauHanbaeruga (22a) (15 r, 106 mmone) 8 AXM (100 min), ucrnons3ys
CsCOs3 (51,8 1, 159 mmonb), (S)-2-merunnponas-2-cyibpunamun (14,77 r, 122 mMmonb) u
nepemMeInuBaHie MpU KOMHATHOM Temreparype B TeueHue | 4. Dto nmajno nocie odpabotku N-
((4-xOpNUPUANH-2-UIT)METUJICH )-2-MeTinponan-2-cyaspunamun (22b) (25,9 r, 106 mmounb,
100% BBIXOA), KOTOPBIM HCIOJB30BAIM KaK TAKOBOH Ha ClEAYIOIIeN CTaiuw, 'H amp (300
MTI'u, AMCO-de) 6 8,75 (am, J=5,3, 0,6 I'u, 1H), 8,48 (c, 1H), 8,13 (nn, J=2,1, 0,6 T'y, 1H), 7,76
(nm, J=5,3, 2,1 I'y, 1H), 1,22 (c, 9H).

Cragus-2: ITonyuenue (+)-N-((4-x10pIHPUINH-2-1JT)METHII)-2-METHIIIPOTIaH-2-
cynabuHamuaa (22¢)

Coenunenue 22¢ mojydaad B COOTBETCTBUM C MPOLEAYpPOH, ONMHUCAHHOM Ha CTaguu-2
Cxembl 11 w3 N-((4-xJI0pnupHANH-2-UI)METHIIEH)-2-MeTHIPOnaH-2-cynbdpuHamuna (22b)
(18,5 r, 76 mmonb) B MeraHoine (300 mu), ucnons3yss NaBHy (2,86 r, 76 mmons). Dt10 nano
nocye 00pabOTKH U OYHCTKH C TIOMOLIBIO KOJIOHOYHOH (usmi-xpomarorpaduu [cumkarens (120
r), 2JIOUPYs cMechio 9:1 sTuiamerata U METaHOJa B CMeCH H30MepoB rekcana] (+)-N-((4-
XJIOPIIUPUAHH-2-WIT)METUN)-2-MeTHIponaH-2-cynbpunamun (22¢) (15,7 r, 84%) B Bune Oenoro
TBEPJIOTO BEILIECTBA. 'H smp (300 MI'u, AMCO-d¢) 6 8,48 (nm, J=5,3, 0,6 T'u, 1H), 7,58 (ux,
J=2,1,0,7Tu, 1H), 7,43 (nn, J=5,4, 2,1 I'y, 1H), 5,97 (1, J=6,3 'y, 1H), 4,29 (nxn, J=6,3, 3,3 I'L,



136

2H), 1,16 (c, 9H); Yron ontudeckoro Bpamenus [o]p=+45.4 (0,81, MeOH).

Cragus-3: Ilonyuenue (7-(4,4,5,5-terpamermn-1,3,2-nruokcaboponan-2-un)oeH3odpypaH-
S-un)meranona (22i)

Coenunenue 22i nomy4yanu B COOTBETCTBUHU C MNpoLeAypoi, omucaHHoW B Cranuu-3
Cxembr 1 u3 (7-OpombGensodypan-S-un)meranona (1b) (6,5 r, 28,6 MMomb), HCIOIB3YS
Ouc(nuHakonato)nubdop (10,9 r, 42,9 mmons), auerar kanus (8,43 r, 86 mmonb) u PdCly(dppf)-
CH,Cl, (2,34 r, 2,86 mmoub) B 6e3BoHOM uokcane (200 mi) B atMocdepe aprosa u Harpesas
npu 90°C B Teuenue 18 4. D10 mano mocyne oOpabOTKM M OUUCTKU C MOMOIIBIO KOJOHOYHOM
¢mu-xpomarorpaduu [cunukarens (120 r), samoupyst EtOAc B rekcane ot 0-60%] (7-(4,4,5,5-
teTpameTu- 1,3,2-nuokcadoponan-2-un)oen3odypan-5-mn)meranon (22i) (6,81 r, 87% Beixon) B
BUJIE HE COBCEM O€JIoro TBEPAOrO BEIIEeCTBA; 'H smP (300 MI'u, AMCO-d) 6 8,01 (m, J=2,2
I'm, 1H), 7,71 (nn, J=1,8, 0,9 ', 1H), 7,59 (1, J=2,2 I'u, 1H), 6,93 (n, J=2,2 'y, 1H), 5,22 (T,
J=5,8 T, 1H), 4,58 (a.T., J=5,8, 0,7 I'y, 2H), 1,34 (c, 12H).

Cranusa-4: Ilonyuenune (+)-N-((4-(5-(rugpoxcumernin)oeH3ohypaH-7-ui)IUpHIuH-2-
WI)METU)-2-MEeTUINPOnaH-2-cynbdpuHamuna (22d)

Coenunenue 22d mosiydanu B COOTBETCTBUM C IPOLIEAYpOMH, OMMCAHHON Ha craguu-4
Cxembr 1 w3 (7-(4,4,5,5-terpamerui-1,3,2-nquokcadoponan-2-un)oeH3odpypaH-S-mi)MeTaHoIa
(22i) (1,5 1, 5,47 mmonp) B nuokcane (60 mi), ucnonp3ys (+)-N-((4-xmopnupuanH-2-1un)MeTHI)-
2-metunnponas-2-cyabpuramun (22¢) (1,620 r, 6,57 mmons), PdCly(PPhs), (0,576 r, 0,821
MMOJIb) M pacTBOp KapOoHata kamus (2,269 1, 16,42 mmonb) B Boge (7 mi) B atMmocepe azora
Harpesas ripu 100°C B Teuenue 16 4 Ha MacysiHOl OaHe. D10 Hano nocie oOpaboOTKU U OYUCTKU
C TIOMOIIBIO KOJIOHOYHOM (hydi-xpomatorpaduu [cunukarens (80 r), smoupyst metanoa B JAXM
0-7%] (+)-N-((4-(5-(runpokcumeTii)0eH30(pypaH-7-1i) TUPUIANH-2-UJT)METHII )-2-METHIIITPOTIaH-
2-cynbpunamun (22d) (875 wmr, 45% BbIXOH) B BUAE HE COBCEM OEJOTr0 BS3KOTO TBEPAOTO
Bemectsa; H AMP (300 MI'u, IMCO-dg) & 8,63 (mm, J=5,2, 0,8 T'ni, 1H), 8,07 (m, J=2,2 I'ny,
1H), 8,04-8,03 (M, 1H), 7,78 (nn, J=5,2, 1,8 I'u, 1H), 7,72-7,69 (m, 1H), 7,62 (n, J=1,6 I'u, 1H),
7,07 (n, J=2,2 T'u, 1H), 5,98 (T, J=6,1 I'y, 1H), 5,31 (T, J=5,7 'y, 1H), 4,65 (a.1., J=5,7, 0,7 I'y,
2H), 4,45-4,28 (m, 2H), 1,19 (c, 9H); MC (3C+): 359,10 (M+1); Yron onTHYeCKOro BpaIleHUs
[a]p=+32,77 (c=0,47, MeOH).

Cranus-5: IMonyuenue (+)-3Tun 2-(2-((7-(2-((1,1-
TUMETHIIBTHIICY Tb() THAMUI0 )METHI) TUPUANH-4-1T)0eH30(pypaH-S-nI)METOKCH )-3,4-
numetungennn)anerara (22f)

Coenunenue 22f monydanu B COOTBETCTBHUHU C Mpouenypoi, omucaHHoil B Craguu-2
Cxempr 1 wm  (+)-N-((4-(5-(rugpoxcumeTn)oeH30(ypaH-7-w) TUPUIAH-2 - U )METHI)-2-
metwinponaH-2-cynbpunamuna (22d) (0,861 r, 2,401 mmons) B JAXM (40 mi), HCIONB3ys
tpudernndochun (0,945 r, 3,60 mmons), 3tun 2-(2-ruapokcu-3.4-numernindennn)anerar (22e)
(CAS Ne: 1806292-81-8, 0,5 1, 2,401 mmomnb) u pactBop (E)-Ouc(4-xnopbensun) nuaszen-1,2-
nukap6okcunara (DCAD) (1,322 r, 3,60 mmonp) B JIXM (40 M) u mepemeuInBaHuE TPU
KOMHATHOW TemIiepatype B TedeHue 22 4. ITO Jajo nocie oO0padOTKU U OYHCTKU C TTOMOIIBIO

KOJIOHOYHOH (iam-xpomarorpaduu (cunukarens (40 r), smoupys cmecero 0-100% sTunanerara
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B cMecHu HU30MEPOB reKcaHa) (+)->Tun 2-(2-((7-(2-((1,1-
IUMETHIIBTIICY Tb() THAMUIO )METHIT ) TUPUANH-4-11)0eH30p ypaH-S5-ni1)MeToKCH )-3,4-
numertmnpennn)anerar (22f) (145 mr, 11,01% Bbxox) B Buae mpospauroro macia. MC (3C+):
549,2 (M+1); Yron ontudeckoro Bpamenus [o]p-+15,238 (c=0,105, MeOH).

Cramus-6: Ilonmywenue stun 2-(2-((7-(2-(amuHOMeTHN)UpUANH-4-ni1)0eH30dypan-5S-
WI)METOKCH)-3,4-mumetundennn)anerara (22g)

K pactBopy (+)-atun 2-(2-((7-(2-((1,1-numeTrm3 TriaCcy b MHAMEIO )METHIT ) TUPU TN H-4-
wn)0eH3odypan-S-mi)metokcn)-3,4-numerundenun)auerara (22f) (140 wmr, 0,255 mmonb) B
TT'® (150 mi) nobasnsn HCL (3 H) (0,255 mu, 0,765 MMOJIb) IpU KOMHATHOW TEMIIEpaType U
nepeMenInBaiy B TeueHre 6 4. Peak[uoHHYI0 cMech KOHLEHTPUPOBaH, noay4as 3Tun 2-(2-((7-
(2-(amuHOMeETIN ) TUpUIUH-4- 1T )0eH30] ypaH-5-m)MeTokCH)-3,4-mumeTwndennn)anerat  (22g)
(140 mr, 0,315 mmomb, 123% BBIXOA) B BHAE MPO3PAYHOrO Macjia, KOTOPOE HCIOIb30BAIN HA
cnenyromeli cragun 0e3 ounctku, MC (3C+) 445,2 (M+1).

Craaus-7: ITonyuenue 2-(2-((7-(2-(amuHOMETHI)TUPUANH-4-11)OeH30 ypaH-5-
WI)METOKCH)-3,4-muMe T eHNIT)yKCyCHON KUCTOThI (22h)

Coenunenue 22h monydanu B COOTBETCTBUM C MpoLenypoi, omucaHHoW B Cranuu-8
Cxembr 1 w3 stun 2-(2-((7-(2-(amuHOMeTWI )UpUAUH-4-1)1)0eH30( ypaH-5-MT)METOKCH)- 3,4~
mumermndenmn)anerata (22g) (140 wmr, 0,315 mmonp) B TI'® (6 mi), meranoma (1 mo),
UCIOJIB3Ysl PaCTBOP MOHOC cunga yurus (108 wmr, 2,52 mmons) B Bozme (1 M) u
nepeMeIInBaHue B TEUEHUE 1Y LII-II'II/II)%IH?(gﬁHaTHOI\;I Temneparype. 1o aano nocie odpaboTku u
OYHCTKU C TOMOIIBI0 KOJIOHOYHOU Xpomarorpaduu ¢ oOpameHHou (as3oii [kononka C-18,
smoupys 0,1% Boxgu. HCI B Boge u aueronutpune 0-100%] 2-(2-((7-(2-(aMuHOMETHI ) TUPUIUH-
4-un)6enzodypaH-S-un)MeTokcn)-3,4-numeTrndpeHun)ykcycuoit kucnorsl (22h) (50 mr, 38%
seixon) HCI cois B Bize Genoro Teepnoro semectsa. 'H SAMP (300 MI'w, JIMCO-dg) & 8,79 (x,
J=5,2 T'ny, 1H), 8,38 (c, 3H, obmenusarotcs ¢ D,0), 8,19 (x, J=2,3 I'n, 1H), 8,05 (c, 1H), 7,98
(nm, J=5,3, 1,7 T'u, 1H), 7,93 (n, J=1,6 I'u, 1H), 7,82 (x, J=1,6 I'y, 1H), 7,16 (n, J=2,2 T'u, 1H),
7,03 (n, J=7,6 T'u, 1H), 6,94 (n, J=7,8 'y, 1H), 4,91 (c, 2H), 4,37-4,27 (m, 2H), 3,60 (c, 2H),
2,24 (¢, 3H), 2,22 (¢, 3H); MC (OC+): 4172 (M+1); (BC-): 4152 (M-1); Amnanus,
paccuutannbiii st CosHp4N-04,1,5HCL2H,O: C, 59,20; H, 5,86; Cl, 10,49; N, 5,52; Haiineno:
C, 59,05; H, 5,59; Cl, 10,21; N, 5,44.

Cxema 23



138

TBDMSO TBDMSO
Cu0 LBH, \—(Q/\ 23 O
oot DCAD, PPh;

TBOMSO
THF DCM
23a 23b
B(OH)Z
TBDMSO
TBDMSQ
NHBOC O TBAF
PACL{PPh;), o) —
KzC03 NHBoc
239
2
4 O ACzO O £ 0 TFA El(
F’yrldlne
NHBoc
NHBoc
[Tonyuenue 2-(2-((2-(aueroxcumernin)-7-(3-(amuHomeTw ) pernn)oer3odypan-5-

WI)METOKCH )(peHmn)ykey cHOH Kucnotsl (23h)

Cranusa-1:  Tlomyuenme  merun  2-(((mpem-OyTHUIAUMETHIICUIINIT)OKCH)METHI)-7-
nonOen3odypan-S-kapookcunara (23a)

Coenunenue 23a mosy4yajau B COOTBETCTBHUHM C IPOLEAYPOH, OMMCAHHON Ha CcTaguu-1
Cxewmsr 12 u3 metun 4-runpokcu-3,5-auiiogodensoara(12a) (5 r, 12,38 mmons) B nupuaune (10
MJI), UCTIONB3Ysl mpem-OyTunaumer(npon-2-uamnokcn)cuiad (2,11 r, 12,38 mmonb; CAS Ne
76782-82-6) u oxcun menu (I) (0,89 r, 6,19 MmMonb). D10 nano nocie oOpadbOTKU U OUUCTKU C
MIOMOIIBIO KOJIOHOUHOHU (pudiu-xpomartorpaduu [cunukarens (80 r), smoupyst EtOAc B rekcane
0-70%] metun 2-(((mpem-0y TUIIUMETUIICHITI )OKCH )MeTHII )-7-Hionden3odypan-5-kapOokcuiaT
(23a) (3,2 T, 58% BBIXON) B BUIE NMPO3PAYHOTO MACIA, 'H sIMP (300 MI'u, IMCO-de) 6 8,13 (x,
J=1,6 T'y, 1H), 8,07 (n, J=1,6 I'y, 1H), 6,95 (¢, 1H), 4,72 (¢, 2H), 3,74 (c, 3H), 0,76 (c, 9H), -
0,00 (¢, 6H); MC (OC+): 469,1 (M+Na).

Cranus-2: [Honyuenne (2-(((mpem-0y THIAUME THIICUITHIT ) OKCH )METHLT )- 7 -
HonOen3odypan-S-mi)meranona (23b)

Coenunenue 23b nosnydanu B COOTBETCTBUU C IPOLEAYPOMN, ONMMCAHHON Ha CTaguu-5
Cxembr 11 w3 wmerun 2-(((mpem-OyTUNIMMETHUICHINI)OKCH)METII)-7-Hon0eH3odypan-5-
kapOokcmnara (23a) (12 r, 26,9 mmonp) B TI'® (150 mu), ucnons3yss LiBH, (26,9 mi, 53,8
mMmoIib, 2 M pactBop B TT'®@) u MeOH (2,2 mn, 53,8 mmonb). 310 mano mociie o0paboTku u
OUYHCTKHU C TIOMOIIBIO KOJIOHOUHOM (imm-xpomarorpaduu [cumkarens (80 r), amoupys EtOAc
B reKcaHe 0-60%] MOJTyYeHUE (2-(((mpem-0y THIAMME TUIICWITIJ ) OKCH )METHLI )- 7 -

fion6ensodypan-5-ummeranona (23b) (10,4 r, 92% BbIXO) B BUAE MPO3pavyHOro macima; 'H
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SAMP (300 MI'u, IMCO-de) 6 7,62 (m, J=1,5 I'u, 1H), 7,52 (7, J=1,4 I'u, 1H), 6,92 (7, J=1,2 I'yy,
1H), 5,25 (1, J=5,8, 1,2 'y, 1H, obmenusaercs ¢ D,0), 4,81 (¢, 2H), 4,53 (n, J=5,8 I'y, 2H), 0,89
(c, 9H), 0,12 (¢, 6H); MC (3C+): 441,2 (M+Na), (9C-): 417,2 (M-1).

Cragus-3: Ilonyuenue mpem-0y T 2-(2-((2-(((mpem-
Oy THIIAMMETUIICHITAI )OKCH )METHN )-7 -ionOen3odypaH-5-un)metokcu e )auerara (23d)

Coenunenue 23d monydanu B COOTBETCTBUHU C Ipouenypoi, omucaHHoi B Cranuu-2
Cxembl 1 u3 (2-(((mpem-0yTUNAUMETHICHUIINIT)OKCH )METH )-7-HionOeH30¢ypaH-5-ua)MeraHomna
(23b) (51, 11,95 mmonb) B IXM (20 mi), ucnons3ys tpudenmindocdun (3,45 r, 13,15 mmonn),
Tper-OyTin 2-(2-ruppokcudenun)auerar (23¢) (2,74 r, 13,15 mmonsb), pacrBop (E)-Ouc(4-
xjopben3mn) auaszeH-1,2-gukapbokcunara (DCAD) (4,83 r, 13,15 mmons) B AXM (20 min) u
nepeMeInuBaHue NP KOMHATHOW TeMmepaTrype B TedeHue 1 4. DTo mano mocie obpadoTku u
OYHCTKHU C MOMOIIBIO KOJIOHOYHOH (hudii-xpomaTtorpaduu (cunukarens (40 r), smoupys 0-50%
STUNaLEeTaTa B cMecHu H30MEPOB reKcaHa) mpem-0yTun 2-(2-((2-(((mpem-
Oy THJITUMETHIICHITIIT )OKCH )METH )- 7 -tionOen3odypaH-5-uin)merokcu ))penmn)amerar (23d) (3,58
T, 49% BBIXOM) B BUE MPO3PAYHOTO MaCa,; 'H saMP (300 MI'u, IMCO-dg) & 7,75 (m, J=1,5 T'Ly,
1H), 7,67 (¢, 1H), 7,26-7,15 (m, 2H), 7,05 (g, J=8,2 I'u, 1H), 6,96-6,86 (m, 2H), 5,14 (c, 2H),
4,83 (¢, 2H), 3,53 (¢, 2H), 1,29 (¢, 9H), 0,89 (¢, 9H), 0,12 (c, 6H).

Cranus-4: IHonyuenue mpem-0y T 2-(2-((7-(3-(((mpem-
OyTokcukapOoHmMT)aMuHO )MeTHi )henmn)-2-(((Tpert-
Oy THITTUMETHIICHITIIT ) OKCH )METUI )OeH30( y paH-S-uia)MeTokcH )peHmn)arerara (23e)

Coenunenue 23e mosydanu B COOTBETCTBUHU C Ipouenypoli, onucaHHoi B Craguu-4
Cxembl 1 u3  mpem-0yTHn 2-(2-((2-(((mpem-0y TUIAMME TUIICUITIIT ) OKCH )METHIT)- 7 -
nonbensodypan-S-min)merokcu)pennn)auerata (23d) (3,25 r, 5,34 mmonb) B nuokcane (35 mi),
ucnons3ys 3-((mpem-0yTokcukapOoHunamuHo)merun)pennndoponosyro kuciory (19d) (2,011
r, 8,01 Mmmons), 6uc(rpudenundocpuna)namnanuii (II) xaopun [Pd(PPhs),Cl,] (0,562 r, 0,801
MMoJTb), pactBop KoCO5 (1,476 1, 10,68 mmonb) B Bone (3 mut) u Harpesast mpu 100°C B TeueHue
3 4 Ha MacisiHOM OaHe. DTO Aano mociie 00pabOTKU U OYMCTKH C MMOMOIIBIO KOJIOHOUHOM (hii3m-
xpomarorpaduu [cunukarens (12 r), smoupyst DMA-80 B JIXM 0-50%] mpem-6ytun 2-(2-((7-
(3-(((mpem-6yTokcukapOoHm ) aMuHO )MeTHI ) pennn)-2-(((Tpert-
Oy THJITUMETUIICHITIIT )OKCH )MeTUN )0eH30d ypaH-S5-un)merokcu ))penmn)amnerar (23e) (3,4 r, 93%
BBIXO/) B BHUJIE KEJITOIO MAacla,; 'H sMP (300 MTI'y, AMCO-dg) 6 7,80-7,70 (m, 2H), 7,68 (n,
J=1,6 T'u, 1H), 7,55 (7, J=1,6 I'u, 1H), 7,49-7,43 (m, 2H), 7,29 (n, J=8,2 I'y, 1H), 7,26-7,17 (™,
2H), 7,09 (nn, J=8,3, 1,2 I'y, 1H), 6,91 (ax, J=7,4, 1,1 I'u, 1H), 6,89-6,85 (M, 1H), 5,22 (c, 2H),
4,83 (c, 2H), 4,22 (g, J=6,2 T'u, 2H), 3,54 (c, 2H), 1,39 (c, 9H), 1,23 (c, 9H), 0,89 (¢, 9H), 0,10
(c, 6H).

Cranus-5: IHonyuenue mpem-0y T 2-(2-((7-(3-(((mpem-
OyTokcukapOOHMIT)aMUHO )MeTUI ) eHm )-2-(ruapokcumMeT )oeH3odypan-5-
wi)metokcH )penmn)anerara (23f)

K pactBopy mpem-6ytun 2-(2-((7-(3-(((mpem-6yToKcukapOOHIIT)aMUHO )METHIT ) €HII)-

2-(((TpeT-Oy THIAMMETUIICHITII )OKCH )METIIT )0eH30(ypaH-S-un)Merokcu )penmn)anerara  (23e)
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(3,4 1, 4,94 mmonb) B TI'® (35 min) noGasnsanun TBAF (IM B TI'®) (4,94 mn, 4,94 mMonb).
Cwmech nepeMernnBaiy B T€YEHHE 3 4 IIPH KOMHATHOM TemrepaType. ITo nano rnocie oopaboTku
U OYHCTKH C MOMOLIBK) KOJIOHOYHOU (ham-xpomarorpaduu (cummkarens, smoupyss EtOAc B
rekcane 0-100%) mpem-0ytun 2-(2-((7-(3-(((mpem-0yTokcukapOOHMI ) aMUHO )METHI )P eHmT )-2-
(ruppokcumeTin)oen3odypan-5-un)merokcu))penmn)anerat (23f) (2,6 r, 92% BbIXOA) B BHIE
npo3paunoro macia. MC (3C+): 596,3 (M +Na).

Cranus-6: ITonyuyenue mpem-0yTun 2-(2-((2-(auerokcumerun)-7-(3-(((mpem-
OyTokcukapOoHmT)aMuHO )MeTU ) eHun )oeH3odypan-S-uia)meTokcu )penmn )auerara (23g)

K pactBopy mpem-6ytun 2-(2-((7-(3-(((mpem-6yToKCUKapOOHIIT)aMUHO )METHI ) €HIUIT)-
2-(rugpoxcumeTtnin)oenzodypan-S-un)merokcu)pernn)auerara (23f) (650 mr, 1,133 mmonb) B
JAXM (5 mn) pobasmsum mupunus (0,137 mi, 1,700 mmons), ykeychblid aarunpun (0,107 wmu,
1,133 MMosb) M mepeMelIrBajid NpU KOMHATHOW TeMIepaType B TEUEHHE HOYM. Peakiuro
racuin pactBopom KHSO4 (1 H), skcrparupoBanmu EtOAc, cymmmii U KOHIEHTPUPOBAIH B
BakyyMme. IlonyueHHBIH OCTaTOK OYHMINAIM C TMOMOIIBI KOJOHOYHOH (uam-xpomarorpaduun
[cumukarens (40 1), smoupys EtOAc/MeOH (9:1) B rekcane 0-80%] ¢ mocnenyromei
KOJIOHOYHOU xpomatorpadueii ¢ obparmennoit ¢asoii [komonka C18, smoupys ACN B Bozme O-
100%] c MOJTy4YeHUEM mpem-0y T 2-(2-((2-(aueroxkcumerwn)-7-(3-(((mpem-
OyTokcukapOoHIIT)aMiuHO )MeTIIT ) eHmn)oeH3odypaH-S-mn)meTokcn )penmn)anerata (23g) (352
mr, 0,572 mmods, 50,5% Beixon) B Buae nposzpaunoro macna, MC (9C+): 516,1 (M-Boc+1)

Cranus-7: IHonyuenue 2-(2-((2-(aueroxcumerwin)-7-(3-
(amuHOMeTHN)pernn)OeH30dypaH-5-un)MerokcHn )heHmn)ykcycHoil kucnotsl (23h)

K pacTBopy mpem-0y T 2-(2-((2-(aueroxkcumern)-7-(3-(((mpem-
OyTokcukapOOoHMT)aMruHO )MeTH ) peHnn)oeH3odypan-S-un)meTokcu )permn )auerara (23g) (352
mr, 0,572 mmonp) B JIXM (10 mi) nobasisuiu TOK (0,087 mu, 1,133 mmons). TTonydennyro
CMecCh MepeMelINBaId B TeYeHHe 3 4acoB IPU KOMHATHOHN TeMIepaType U KOHLEHTPUPOBAIHU B
Bakyyme nocyxa. OCTaTOK OYMINAIU ¢ MOMOIIBI KOJIOHOYHOH Xpomarorpaduu ¢ oOpaieHHOH
dazoti [C18 (50 r), smoupyst ACN B Bone (comepxamem 0,1% HCI) 0-100%] ¢ nmonyuenuem 2-
(2-((2-(aueTokcumerun)-7-(3-(amunomerun ) penwn)oenzodypan-5-
wi)MetokcH )penmn)ykcycHo kucaotel (23h) (157 mr, 30,2% Bexon) HCI conb B Bune 6enoro
TBEPJIOTO BEIECTBA; 'H samP (300 MTI'y, IMCO-dg) 6 8,64 (¢, 2H, cnocoOHbie k 0dmeny D,0),
8,05-7,99 (m, 1H), 7,97-7,89 (m, 1H), 7,74 (n, J=1,6 T'y, 1H), 7,69 (n, J=1,7 T'y, 1H), 7,61-7,55
(m, 2H), 7,23 (an, J=8,1, 6,5 I'y, 2H), 7,09 (n, J=8,4 T'uy, 2H), 6,90 (t.1., J=7.4, 1,1 ', 1H), 5,27
(n, J=2,7 T, 4H), 4,13 (¢, 2H), 3,60 (c, 2H), 2,08 (¢, 3H); MC (3C+): 460,1 (M+1); (3C-):
458,1 (M-1); Ananus, paccuntanusiii 1st Co7H,osNOg. HCLL 1,25H,0: C, 62,55; H, 5,54; Cl, 6,84;
N, 2,70; Haiineno: C, 62,43; H, 5,56; Cl1, 7,00; N, 2,80.

Cxema 24
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[Monyuenue 2-(2-((2-(((2-aMHuHO-3-METHJIOY TAHOT )OKCH )METH )-7-(3-

(amuHOMeTHIN)pern)0eH30(ypaH-5-11)MeTOKCH )(hEeHIIT)YKCYyCHOI KHCTOTHI (24b)

Cranus-1, Ionyuenue 2-(2-((2-(((2-aMuHO-3-METHIIOY TAHOWT )OKCH )METH )- 7-(3-
(((mpem-0yToxcukapOOHMIT)aMIHO )MeTII )(peHIT)OeH30(ypaH-5-11)MeTOKCH ) €HIIT ) YKCY CHOM
KHCJIOTHI (24a)

K pactBopy mpem-6ytun 2-(2-((7-(3-(((mpem-6yTOoKCcUKapOOHIIT)aMUHO )METHI ) €HIIT)-
2-(rugpoxcumermin)oenzodypan-S-un)merokcu)pennn)anerara (23f) (700 mr, 1,220 mmons) u
Boc-L-Val-OH (318 wmr, 1,464 mmons) B IXM (10 min) nobasmsimu DCC (302 mr, 1,464 mmonb),
DMAP (22,36 wmr, 0,183 mmonb). PeakIMOHHYIO CMeCh NEPEMELINBAIOT NPH KOMHATHOMN
TeMIepaType B TE€YEHHE HOUHM, (PUIBTPOBAIM Yepe3 LEJIUT U KOHLEHTPHUPOBAIU B BaKyyMe.
ITonyueHHBIN OCTATOK OYHINAIN C MOMOLIBIO KOJOHOYHON (uuI-xpomarorpaduu [cummkarenb
(40 1), smoupys EtOAc/MeOH (9:1) B rekcane 0-80%] ¢ mony4yenunem 2-(2-((2-(((2-amuno-3-
MeTHJIOY TAaHOMI )OKCH )MeTH)-7-(3-(((mpem-
OyTokcukapOOHMIT)aMUHO))MeTU ) eHm)OeH30(ypaH-S-UT)METOKCH )PEHHIT)yKCYCHOM KUCIIOThI
(24a) (544 wr, 0,704 mmonb, 57,7% BbIXOA) B BHUIE MPO3PAYHOrO Macha, 'H sIMP (300 MTI',
JAMCO-dg) 6 7,77-7,67 (m, 3H), 7,59 (n, J=1,7 T'y, 1H), 7,51-7,39 (m, 2H), 7,34-7,26 (m, 1H),
7,26-7,15 (m, 3H), 7,12-7,02 (M, 2H), 6,90 (T.1., J=7,4, 1,1 ', 1H), 5,41-5,26 (m, 2H), 5,23 (c,
2H), 4,23 (n, J=6,1 I'u, 2H), 3,88 (1, J=7,2 I'u, 1H), 3,54 (c, 2H), 2,04-1,98 (M, 1H), 1,39 (c,
9H), 1,33 (c, 9H), 1,23 (c, 9H), 0,87-0,80 (m, 6H).

Cranus-2, Ionyuenue 2-(2-((2-(((2-aMuHO-3-METHJIOY TAHOT )OKCH )METH )- 7-(3-
(amuHOMeTHMN)pernn)oeH30dypaH-5-1)MeToKCH )PeHIIT)YKCYCHOM KHCTOTHI (24b)

K pacTBopy 2-(2-((2-(((2-amMuHO-3-MeTHIIOY TAHOWT )OKCH )METH)- 7-(3-(((mpem-
OyTokcukapOOHMIT)aMUHO))MeTHI ) eHIIT)OeH30(ypaH-5-nT)METOKCH )PEHIIT)yKCYCHOW KHUCIIOTBI
(24a) (544 wr, 0,704 mmonp) B AXM (10 mm) mobasmsim TPK (0,940 mn, 12,20 mmors).
IlonyuyeHHyr0O CMeChb mNepeMellnBaJd B TEYEeHHWEe 3 Y NPU KOMHATHOM TeMIlepaType,
KOHIIEHTPUPOBAJIM B BaKyyMe U OYHINAJIH KOJOHOYHOH XpomaTorpadueil ¢ obparmeHnHoi da3oit
[kononka C18 (30 1), smoupyst ACN B Boge (comepskameii 0,1% HCI) 0-100%] ¢ monydenuem

2-(2-((2-(((2-amuHO-3-MeTUNOY TAHOUIT ) OKCH )MeTHI )- 7-(3-(amuHOMeTHIT ) e Hmn ) OeH3od ypaH- 5-
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WI)MeTOKCH )(peHmn)ykeycHON kucioTel (24b) (240 wmr, 38,1% Berxox) HCI conu B Buze Genoro
TBEPJIOTO BEILECTBA; 'H Aamp (300 MI'u, IMCO-ds) 6 8,75 (c, SH, obmenuBarorcs ¢ D,0), 8,02
(m, J=2,0 I'u, 1H), 7,97-7,89 (m, 1H), 7,76 (n, J=1,6 T'y, 1H), 7,71 (n, J=1,7 'y, 1H), 7,63-7,50
(M, 2H), 7,26-7,14 (M, 3H), 7,09 (», J=8,2 I'u, 1H), 6,94-6,84 (m, 1H), 5,47 (xB., J=13,4 'y, 2H),
5,27 (c, 2H), 4,12 (c, 2H), 3,95 (m, J=4,6 T'y, 1H), 3,60 (c, 2H), 2,29-2,09 (M, 1H), 0,93 (ux,
J=16,9, 6,9 T'u, 6H); MC (3C+): 517,2 (M+1), (3C-) 515,6 (M-1); AHanu3, pacCUuTaHHBIN AJIs
C30H3:N206,2HCL,2,25H,0: C, 57,19; H, 6,16; Cl, 11,25; N, 4,45; Haiineno: C, 57,48; H, 6,01,
ClL 11,08; N, 4,48.
Cxema 25
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ITony4enue 2-(2-((7-(3-(amuHOMETHI ) pEHMIT )-2-

(((arokcukapOoHIIT)aMHHO )METHIT)OeH30(ypaH-S5 -1l ) MeTOKCH ) €HIIT)yKCYCHOM KUCITOTHI (25h)

Cragus-1: Ilonyuenme st 2-(2-((2-(((mpem-OyTUIINMETHUICHIIIII)OKCH )METUI )-7 -
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HonOen3odypan-S-min)merokcn)enun)aunerara (25i)

Coenunenue 251 mosydajau B COOTBETCTBMM C IMPOLEAYPOH, ONMUCAHHONW Ha CTaauu-2
Cxembl 1 u3 (2-(((mpem-OyTUIIUMETUIICUIIIII)OKCH )METII)-7-fionOen3odypan-5-mn)meranona
(23b) (2,6 T, 6,22 mmonb) B AXM (50 M), ucnone3ys tpudenunpochun (1,79 r, 6,84 mmons),
st 2-(2-ruppokcudenun)averar (1¢) (1,23 r, 6,84 mmons) u (E)-Ouc(4-xmopbensni) nuaseH-
1,2-nuxapbokcunata(DCAD, 2,51 r, 6,84 mmonb) B IXM (20 mi1). Dto nano nocne o0paboTKu u
OYHCTKH C TIOMOIIBIO KOJIOHOUHOH (iami-xpomarorpaduu [cunukarens (40 r), smoupyst EtOAc
B rekcane 0-50%] atun 2-(2-((2-(((mpem-0y TUIAUMETUIICUITIIT)OKCH )METHIT)-7-fionOeH3od ypaH-
5-mn)merokcu)denmn)anerar (25i) (2,86 T, 79% BbIXOR) B BHAe Npo3padHoro macua;, 'H SIMP
(300 MI'y, AIMCO-dg) 6 7,71 (m, J=1,5 T'u, 1H), 7,64 (n, J=1,5 T'y, 1H), 7,28-7,18 (M, 2H), 7,07
(n, J=8,1 'y, 1H), 6,96 (c, 1H), 6,95-6,87 (m, 1H), 5,13 (c, 2H), 4,82 (c, 2H), 4,01 (xB., J=7,1
I'u, 2H), 3,61 (¢, 2H), 1,07 (1, J=7,1 I'y, 3H), 0,89 (c, 9H), 0,12 (c, 6H).

Cranus-2: [Tonyuenne STHI 2-(2-((2-(rugpokcumernn)-7-iiogdeH3odypan-5-
wi)MeTtokcH )permn)anerara (25a)

CoenuHenue 25a mosyyajau B COOTBETCTBUHU C IMpPOLEAYPOH, OMMCAHHON Ha CTaguu-5
Cxemsl 23 m3 stun 2-(2-((2-(((mpem-0y THIIUMETUIICUITIIT )OKCH )METII)- 7-fionOen3odypan-5-
wi)metokcH)penmn)anerara (25i) (4 r, 6,89 mmons) B TI'® (60 mi), ucnons3yss TBAF (2,25 T,
8,61 MMomb). DTO MPHUBOAMIO K MOJNYYEHHIO Iocie OOpabOTKM M OYUCTKH IMOCPENCTBOM
KOJIOHOUHOH (aur-xpomarorpadun [cunmkarens (24 r), amoupyst EtOAc B rekcane ot 0 1o
70%] stun 2-(2-((2-(ruppoxcumerun)-7-onOeH3odypan-S-un)merokcn)penmn)anerara (25a)
(2,5 1, 78% BBIXON) B BUIE MPO3PAYHOTO MACIA, 'H stMP (300 MI'u, AIMCO-dg) 6 7,70 (m, J=1,6
I'u, 1H), 7,63 (», J=1,5 I'u, 1H), 7,29-7,18 (M, 2H), 7,07 (a, J=8,1 I'u, 1H), 6,95-6,87 (M, 2H),
5,54 (1, J=5,9 I'y, 1H), 5,14 (c, 2H), 4,60 (n, J=5,9 I'y, 2H), 4,04 (xB., J=7,1 I'y, 2H), 3,61 (c,
2H), 1,09 (1, J=7,1T'y, 3H); MC (3C+): 489,1 (M+Na).

Cragus-3: [Tonyuenue STHI 2-(2-((2-popmun-7-iiondenzodypan-5-
wi)metokcH)penumn)anerara (25b)

K pacTBopy STHI 2-(2-((2-(rugpokcumerun)-7-iionbensodypan-5-
wi)metokcH )penmn)anerata (25a) (500 mr, 1,07 mmonb) B JAXM (20 ™) nobapmnsiiu
IMepuonunan [lecca-Maptuna (546 mr, 1,29 mmons). [ToaydeHHy0 cMech epeMernnBaIi Ipu
K.T. B Te4EHHUE 3 4, pa30aBsuIi JUXJIOPMETAHOM, POMBIBAJIN HACBHILIEHHBIM BOJAHBIM PaCTBOPOM
rHapOKapOOHaTa HATPHs, CYLIHIIH, (GHIBTPOBAIN M BHIIAPUBAIIH IO BaKyyMOoM. HeounmmeHHbIi
MPOAYKT OYHINATH KOJOHOYHOH (iam-xpomarorpadueli [cumukarens (24 r)] ¢ moiaydeHuem
stun 2-(2-((2-popmuin-7-tionden3odypan-S-un)merokcn)penmn)auerara (25b) (410 mr, 82%
BBIXOJ/) B BUJIe O€JIOro TBEPAOTrO BEIIECTBA, 'H saMP (300 MI'y, AIMCO-dg) 6 9,88 (c, 1H), 8,12
(c, 1H), 8,02 (n, J=1,6 I'u, 1H), 7,93 (n, J=1,6 'y, 1H), 7,31-7,18 (M, 2H), 7,08 (x, J=8,0 I'Ly,
1H), 6,93 (t,J=7,4, 1,1 T'y, 1H), 5,20 (¢, 2H), 4,03 (xB., J=7,1, 1,7 I'y, 2H), 3,63 (c, 2H), 1,09 (T,
J=7,1, 1,7 T'y, 3H).

Cragus-4: Ilonmyuenue (+)-3tun 2-(2-((2-(((mpem-OyTrncyibQUHUIT)AIMUHO )METHI )-7 -
HonOen3odypan-S-min)merokcu)penun)auerara (25¢)

Coenunenue 25¢ mojydanu B COOTBETCTBUM C MPOLENYpPOi, ONUCAHHOW Ha craguu-1
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Cxemsl 258 u3 stun 2-(2-((2-popmui-7-tiondGenzodypan-S-un)merokcn)penmn)anerara (25b)
(1,2 r, 2,58 mmonb) um (+)-2-merunmponas-2-cynbpunamuzna (0,394 r, 3,23 mmonb) B
terparunpodypane (15 mi), ucnonw3ys rerpasrokcururad (1,084 mu, 5,17 MMonp) 1 HarpeBas
IO KUNEHHUs C OOpaTHBIM XOJIOJWJIBHUKOM B TedeHue 14 4. DT1o nmano nocie oOpabOTKu U
OYHUCTKH C TIOMOIIBIO KOJIOHOUYHOH (hia1I-xpoMarorpaduu [CHIIMKaresb, SJII0UPYs 3TUIIALETaTOM
B cMecn m3omepoB rekcana (ot  1:0 gmo  2:1)] (+H)oatun  2-Q2-((2-(((mpem-
OyTuncynbGuHII)UMUHO )MeTH)-7-fiogOen3odypan-S-un)merokcu)penmwn)anerar  (25¢) (965
Mr, 66%) B BUIE KEJITON CMOJIBI, 'H sMmPp (300 MTI'y, IMCO-dg) & 8,55 (¢, 1H), 7,96 (c, 1H),
7,93 (n, J=1,5 T'u, 1H), 7,85 (n, J=1,5 I'u, 1H), 7,30-7,18 (M, 2H), 7,07 (an, J=8,3, 1,1 I'u, 1H),
6,92 (1.n.,J=7,4, 1,1 T'y, 1H), 5,18 (c, 2H), 4,15-3,94 (m, 2H), 3,63 (c, 2H), 1,21 (¢, 9H), 1,09 (T,
J=7,1 T'u, 3H); Yron ontuueckoro Bpamenus [o]p-+61,76 (c=0,34, MeOH)

Cragus-5: Tlonyuenuwe (-)-atun 2-(2-((2-((1,1-mumMeTHIdTUIACY THMUHAMUIO )METH )-7 -
Honben3odypan-S-min)merokcu)penni)amnerata (25d)

Coenunenue 25d mosnydanu B COOTBETCTBUU C IMPOLIEAYPOH, OMMCAHHON Ha cTaguu-3
Cxemsl 5 u3 (+)-3tun 2-2-((2-(((mpem-OytuncynbpuHUI)UMIHO )METHI)-7-HonOeH30dypan-5-
wi)merokcn)penmn)anerata (25¢) (0,92 r, 1,621 mmons) B Tterparuppodypane (25 wmi),
ucnons3yst bopruapun Hatpus (0,125 1, 3,24 mmoup). D10 majno mocie 0OpabOTKH U OUUCTKH C
MOMOIIBI KOJIOHOYHOH (iauI-xpomarorpaduy  [CHIMKareiab, SJIOUPYS CMECh H30MEPOB
rekcana/10% wmeranona B ostwnanerare (or 1.0 mo 1:1)] (-)-smmnm  2-(2-((2-((1,1-
IUMETHITIICY Ib(pUHAMUA0)METH)-7-HionOeH3odypaH-S5-mn)MeTokcH )peHnm)anerar (25d)
(722 wmr, 78%) B Bune OECLIBETHON CMOJIBI, 'H saMP (300 MI'n, AMCO-dg) 6 7,69 (m, J=1,6 I'y,
1H), 7,63 (n, J=1,5 'y, 1H), 7,30-7,17 (m, 2H), 7,06 (a, J=8,4 I'y, 1H), 6,97-6,86 (M, 2H), 5,99
(T, J=5,7T'u, 1H), 5,13 (c, 2H), 4,48-4,23 (m, 2H), 4,02 (xB., J=7,1 I', 2H), 3,61 (c, 2H), 1,15 (c,
9H), 1,08 (1, J=7,1 'y, 3H); MC (3C+): 570,00 (M+1); Yron onTu4eckoro BpameHus [o]p--
10,34 (c=0,29, MeOH)

Cranus-6: [Tony4yenue STUI 2-(2-((2-(amuaOMeTHIT)-7-HionOeH30d ypaH-5-
wi)MetokcH )penmn)anerara (25¢)

K pacTBopy (-)-aTHUn 2-(2-((2-((1,1-nuMeTII TUICY TbHUHAMEIO )METHIT )- 7 -
Honbenzodypan-S-mn)merokcu)pennn)anerara (25d) (2,68 r, 4,71 mmonsb, 95% Brixoxn) B JIXM
(30 mu) nmobasnsmu HCl (4 H B aumokcane) (4 mu). IlonydeHHYIO CMeCh TNepeMelInBaHd B
TE€YeHHEe 3 YacoB IMpPH KOMHATHOH TeMIlepaTrype M KOHLEHTPUPOBAIM B Bakyyme. OctaTok
OUYHIIAJTU C TIOMOIIBIO KOJIOHOYHOMU (hiam-xpomarorpaduu (cunmmkarens (40 r), smoupyst EtOAc
B rekcaHe 0-100%) c¢ mnonydenuem ostun  2-(2-((2-(amuHomerwn)-7-onOeH3odypan-5-
wi)metrokcH)penmn)anerara (25e) (2,01 r, 88% Brixox) B Buze npo3pauHoro macia; MC (OC+):
488,0 (M+Na).

Cranus-7: Ionyuenue STHI 2-(2-((2-((>ToKCHKaPOOHUIAMUHO )METHIT)- 7 -
Hondensodypan-S-min)merokcn)pennn)auerara (25f)

K pacTBopy STHI 2-(2-((2-(amurOMeTHN)-7-HlonOeH30dypaH-5-
wi)merokcn)penmn)anerara (25e¢) (1 r, 2,149 mmons) B TI'®/H,O (1:1, 8 mm) mpu 0°C

nobasnsnu ruapokapdonar Hatpus (0,271 r, 3,22 mmonb) u stunxinopopmuar (0,308 mi, 3,22
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MMOJIb). PEakIMOHHYI0 CMeCh TNepeMelIMBald B TEUYeHHE HOYM IpH K.T. 3aTeM CMecChb
pasbaBmsin  EtOAc, mpombiBanyM BOJOM M HACBIIEHHBIM pPAacTBOPOM XJIOpHIA HATPHSL
Oprannueckuii cnoit cymwmm Hagy MgSO4, ¢uiabTpoBanmu U KOHIHEeHTpupoBain. (OCTaTOK
OYHINAJIN C TIOMOIIBIO KOJIOHOUHOMH (iauI-xpomarorpaduu [cunukarens (12 r), smoupys EtOAc
B cmecn m3omepoB rekcana or O mo  80%), momyuwas oatmnm 2-(2-((2-
((3TokcuKapOOHMIAMHHO )METHN )-7-HonOen3odypaH-5-mn)merokcu )penmn)auerar  (25f) (521
mr, 45,1% BbIXOO) B BUE OJIETHO-KENTOTO Macja 'H aMmPp (300 MI'y, IMCO-d6) 6 7,86-7,78
(m, 1H), 7,70 (xB., J=1,9, 1,1 I'u, 1H), 7,62 (1, J=1,8 I'u, 1H), 7,29-7,19 (m, 2H), 7,06 (n, J=8,1
I'u, 1H), 6,91 (t.1.,J=7,4, 1,1 T'u, 1H), 6,84 (n, J=4,3 I'u, 1H), 5,14 (n, J=2,7 'y, 2H), 4,36 (7,
J=5,9Twu, 2H), 4,07-3,98 (m, 4H), 3,63 (1, J=7,8 I'u, 2H), 1,18 (1.1, J=7,1, 1,2 T'y, 4H), 1,09 (T,
J=7,0 T'y, 2H).

Cranus-8: IMonyuenue STUJ 2-(2-((7-(3-(amuHOMeTWIT ) heHMT )-2-
((>ToxcukapOoHMITAMUHO )MeTHIT)OeH30d ypaH-5-mt)MeTokcH )perrn )arerara (25g)

K nmerasupoBanHomMy pactBopy o1  2-(2-((2-((3TOKCHKapOOHMIIAMHHO )METHII)-7-
fonbenzodypan-S-un)merokcu)pennn)anerara (25f) (500 mr, 0,93 mmorns) B ruokcane (10 m)
nobasysimn  runpoxyiopun  3-(amuHOMeTHT)(heHMTOOpoHOBOH kucnotel (9e) (262 wmr, 1,40
mmodb), KsPOy4 (2M) (0,79 mn, 1,58 mmons), Tpunmkiorekcundocdun (78 mr, 0,28 Mmonb) u
Pd,(dba); (128 mr, 0,14 mmonb). CMech nera3upoBajy U 3alOJTHSIIN apTOHOM, 3aTE€M HarpeBasiu
npu 100 °C B Teuenue 3 gacoB. Cmech pazdasisiin EtOAc 1 mpoMbIBaii BOAOH U HACBHILIEHHBIM
pacTBOopoM xyopuaa Hatpusi. OpraHudeckuil ciol cymmiy, GUIBTPOBAIH U KOHLEHTPUPOBAIN
noxg BakyyMoM. OCTaToKk OYMIand ¢ TIOMOLIBKO KOJOHOYHOH (udin-xpomarorpadpuun
[cumukarens (12 1), smoupys DMA-80 B JAXM 0-70%)] ¢ momyuenuem stun 2-(2-((7-(3-
(amurOMeTHII)penmn)-2-((3TOKCHKapOOHUIAMIUHO )MeTHIT )OeH30(ypaH-5-
wi)metrokcH)penmn)anerata (25g) (166 mr, 35% BbIXOA), B BHOe mpo3padyHoro macna, MC
(OC+): 517,2 (M+1).

Cranus-9: IMonyuenue 2-(2-((7-(3-(amuHOMETHIT ) €HMIT)-2-
(((aTokcukapOOHMIT ) aMHHO )METHIT )OeH30( ypaH-S-UiT)MeTOKCH )P €HMIT)YKCYCHOM KUCIOThI (25h)

Coenunenue 25h monydanu B COOTBETCTBHM C Mpouenypoi, omucaHHoW B Ctanuu-8
Cxewmbl 1 u3 STUJ 2-(2-((7-(3-(amuHOMETWIIT ) €HWIT )-2-
((>ToxcukapOoHMITAMUHO )METHIT)0eH30( ypaH-5-mn)MeTokcH )permn)anerata (25g) (166 wr,
0,321 mmonb) B TI'® (3 mur), ucronb3yst pacTBOp MOHOTHApAT ruapokcuna jutus (78 mr, 1,86
MMOJIb) B Bozie (1 MIT) 1 mepemernnBasi B TeUeHHe HOUM IPU KOMHATHOW TeMIieparype. DTo Aajio
nocie 00pabOTKH M OYHCTKHU C TMOMOLIBI0 KOJIOHOYHOM Xxpomarorpaduu ¢ oOparneHHon (a3oi
[kononka C-18, smoupyst 0,1% Bomn. HCl B Bome m amneronutpune 0-100%] 2-(2-((7-(3-
(amuHOMeTII)pernN)-2-(((3TOKCHKapOOHNIT)aMIUHO )MeTHIT)0eH30h ypaH-5-
wi)MetokcH )penmn)ykcycHyro kucnoty (25h) (107 mr, 24% seixox) HCI cone B Buge Oenoro
TBEPJIOTO BELIECTBA, 'H saMP (300 MI'u, AMCO-de) 6 12,24 (c, 1H, criocobHbIe kK 06Meny D>0),
8,52 (c, 2H, ciocobubie k 0Omeny D»0), 8,03 (c, 1H), 7,98-7,91 (m, 1H), 7,85 (1, J=5,9 'y, 1H),
7,69 (n, J=1,6 T'y, 1H), 7,63 (n, J=1,7 I'y, 1H), 7,60-7,53 (m, 2H), 7,27-7,18 (m, 2H), 7,09 (7,
J=8,1 I'y, 1H), 6,95-6,86 (M, 1H), 6,77 (c, 1H), 5,25 (¢, 2H), 4,39 (n, J=5,9 I'u, 2H), 4,14 (c,
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2H), 4,04 (x8., J=7,1 I'y, 2H), 3,60 (c, 2H), 1,18 (1, J=7,1 I'n, 3H); MC (3C+) 489,2 (M+1);
Amnanus, paccuntanabiii Ayt CogHosN>Og. HCL,1,25H,0: C, 61,42; H, 5,80; Cl, 6,48; N, 5,12;
Haiineno: C, 61,58; H, 5,57; Cl, 6,40; N, 5,20.
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IMony4enwie 2-(2-((7-(3-(amuHOMeTHIT ) eHIIT ) OEH30D Y paH-5- 1T )METOKCH )-4--
(renranamuOMeTHIT)(EHIIT)YKCYCHOM KHCTIOTHI (26f)
Cragus-1: IMony4enue STUI 2-(2-((7-6pombenzodypaH-5-ui ) METOKCH )-4-

uaHodenun)anerara (26b)

Coenunenue 26b monydanu B COOTBETCTBUM C IPOLEAYPOMH, OMMCAHHON Ha craguu-4
Cxewmsl 14 u3 7-6pom-5-(6pommernn)oenzopypana (14e) (0,79 r, 2,73 MMOIB), HCTIONB3YST 3THI
2-(4-umano-2-runpokcudenun)anerat (26a) (0,56 r, 2,73 mmonb;, CAS Ne 1261647-89-5),
KoCOs (1,13 1, 8,19 mmonb) B IM®PA (10 mi1) 1 nepeMeImnBaHue P KOMHATHOH TeMITepaType
B TeUeHHe 2 4acoB. JTO JaJO MOcCie OOpabOTKHU M OYHUCTKH C MOMOIIBI KOJOHOYHOW (hiam-
xpomarorpadpun (cumukarens (40) r, smoupys 0-60% EtOAc B rekcane) stum 2-(2-((7-
Oopombensodypan-5-mn)merokcn)-4-nmmanodennn)anerar (26b)(1 r, 88% Brixoxn) B Buzne Oenoro
TBEPJIOTO BEIIECTBA, 'H amp (300 MI'u, IMCO-dg) 6 8,16 (n, J=2,2 T'n, 1H), 7,72 (c, 1H),
7,62-7,57 (m, 2H), 7,49-7,39 (m, 2H), 7,13 (n, J=2,3 I'u, 1H), 5,26 (c, 2H), 4,01 (xB., J=7,1 I'Ly,
2H), 3,73 (¢, 2H), 1,11-1,00 (m, 3H); MC (OC+): 436,00 u 438,00 (M+Na); MC (OC-): 412,00 &
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414,00 (M-1).

Cranus-2: ITonyuenue STUI 2-(4-(amunomeruin)-2-((7-6pombenszopypan-5-
wi)MeTokcH )penmn)anerara (26¢)

K mnepememmuBaemomy pactBopy »Tun 2-(2-((7-6pombenzodypan-S-un)merokcu)-4-
nuaHodenun)auerata (26b) (1 r, 2,41 mmonb) B Oe3BogHOM MeTaHose (15 MiT), OXJTaKIEHHOMY
no 0 °C, nebonmpmnmu nopuusiMu B TeueHne 10 MuH 100aBIsIM TeKcaruipar XJjIopuaa HUKEs
(IT) (0,14 r, 0,60 mmonb), 3atem Gopruapun Hatpus (0,27 1, 7,24 MMoib). PeakunonHyo cmech
nepeMeNnMBaid B TeueHue 3 4acos, racuiau N1-(2-amuHOdTHN)3TaH-1,2-nuamubaom (0,522 mu,
4,83 MMOJb), TIepeMelInBaIi B Te4eHWe | 4Yaca W KOHIUEHTPUPOBaIU B Bakyyme. OcCTaTok
pacTBOpSIM B HACBIIEHHOM pacTBope xyopuaa Hatpus (100 M) um SKCTparupoBasiud
stunaneratoM (2x150 mur). OOBEOUHEHHBIH OpPraHUYECKUil CJoM cymmiy, (QuIbTpoBaId U
KOHLIEHTPUPOBAIM B Bakyyme. OCTaTok OYHMINAIA C TIOMOLIBK KOJIOHOYHOW  (pJidrm-
xpomarorpaduu [(cunukarens (40 r), smoupyst MeOH/IIXM ot 0 no 60%)] ¢ monxyueHneM 3T
2-(4-(amuHOMeTHN)-2-((7-OpoMben3odypaH-5-mn)merokcn)penmn)anerara (26¢) (0,3 r, 30%
BBIXO[) B BUze OnenHO-kentoro Bocka, MC (3C+): 418,00 u 420,05 (M+1).

Cragus-3: IMony4enue STUI 2-(2-((7-6pombenzodypaH-5-Ui1)METOKCH )-4-
(renranamuomeT ) peHmn)anerara (26d)

K pacTBopy STUI 2-(4-(amunometmin)-2-((7-6pomben3opypan-5-
0,72 mmomns) B JAXM (8 ™) nobGasmsiu

rentanomwxyopua (0,13 r, 0,86 Mmonb). PeakiioHHy0 cMeCh NepeMeIInBaii B TEUEHHE HOUU

wi)merokcn)penmn)anerata (26¢) (0,3 T,
IpyU KOMHATHOM TeMmepaTrype U KOHLEHTPHUPOBAJIU B BakyyMe aocyxa. OCTaToK OUYMINAIH C
MOMOIIBIO  KOJIOHOYHOU  (dm-xpomarorpadpuu  (cuwnukarens (12 1), amoupys 0-100%
EtOAc/cmech n3omMepoB rekcana), nosydast 3T 2-(2-((7-6pombOensodypaH-5-mn)mMeTokcH)-4-
(renranamunomermn)enmn)anerat (26d) (0,25 r, 66% BbIXOD) B BHIAE TBEPAOrO BEINECTBA
xenroro usera, MC (3C+): 530,10 u 532,20 (M+1).

Cragus-4: [Tonyuenue STHI 2-(2-((7-(3-(amuHOMeTHIT ) (heHm )OeH30] ypaH-5-
WI)METOKCH )-4-(renranamunometui)pennn)aerara (26e)

CoenuHenue 26e mosydyaiu B COOTBETCTBUHU C Ipoueaypoli, onucanHod B Craguu-4
Cxembl 1 u3 STHI 2-(2-((7-6pombeHn3odypan-S-uT)METOKCH )-4-
(renranamunomerwn)penmn)anerara (26d) (0,25 r, 0,471 Mmonb) B iuokcane (5 Mit), HCTIONB3Y I
rugpoxiopun  3-(amuHOMeTHI)peHnnadoponoBoii  kuciotrsl (9e) (0,088 r, 0,471 wmmonb),
ouc(rpudpennndochun) namnaguii (1) xmopua [Pd(PPh;3),Cl,] (0,050 r, 0,071 Mmoinb), pacTBOp
K>CO3 (0,195 1, 1,414 mmonb) B Bozme (1 mu) m HarpeBanue mpu 90°C B TeueHue 3 4 Ha
MacinsHOW OaHe. DTo manmo mocie oOpabOTKM M OYHMCTKHA € MOMOINBI KOJIOHOYHOM (ham-
xpomarorpadpuu [cunukarens (12 r), smoupys DMAS8O B JIXM 0-50%] stun 2-(2-((7-(3-
(ammHOMeTILIT ) eHIT)0eH30d ypaH-5-1T)MeTOKCH )-4-(TentanamMmunometn)perun)anerar  (26e)
(0,11 1, 42% BBIXOI) B BUAE JKEITOTO Macjia, KOTOPOE AOIOIHUTEIBHO OUHUINAIH C ITOMOIIBIO
KOJIOHOUHOUM Xpomarorpaduu ¢ obpamennoi ¢azoit [C18 (50 r), amoupys ACN B Boxe
(comepsxameti 0,1% HCI1) 0-100%] ¢ monyuennem coenunenus (26e) (0,11 r, 42% soixox) HCI
COJIU B BUZEe O€JIOro TBepAOro BELIECTBA. 'H amp (300 MI'u, AIMCO-de) 6 8,43 (c, 3H), 8,33 (T,
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J=6,0 'y, 1H), 8,11 (n, J=2,2 'y, 1H), 8,01 (n, J=2,0 'y, 1H), 7,92 (a1, J=7,1, 1,8 ', 1H), 7,73
(m, J=1,6 T'y, 1H), 7,64-7,53 (m, 3H), 7,15 (n, J=7,7 'y, 1H), 7,07 (7, J=2,2 I'u, 1H), 7,03 (7,
J=1,6 'y, 1H), 6,79 (an, J=7,5, 1,5 I'u, 1H), 5,20 (c, 2H), 4,24 (n, J=5,9 I'y, 2H), 4,13 (xB., J=5,8
I'u, 2H), 3,92 (xB., J=7,1 I', 2H), 3,59 (c, 2H), 2,11 (T, J=7,4 I'y, 2H), 1,49 (xB., J=7,1 'y, 2H),
1,24 (xB., J=4,9, 4,0 I'u, 6H), 0,98 (1, J=7,1 I'y, 3H), 0,87-0,77 (m, 3H), MC (OC+): 557,30
(M+1); MC (OC-): 591,30 (M+C1).

Cranus-5: Ionyuyenne 2-(2-((7-(3-(amunomernn)denmn)deH3odypan-S5-un)MeToKCH )-4-
(renranamMuOMeTHIT)(DEHIIT)YKCYCHOM KHCTIOTHI (26f)

Coenunenue 26f momydanu B COOTBETCTBHUU C Mpouenypoi, omucanHoi B Craguu-8
Cxempt 1 mw  ostun  2-2-((7-(3-(amuHOMeTHN)pernT)OeH30(D Y paH-5-1IT)METOKCH )-4-
(renranamunomerwn)penmn)anerara (26e) (110 mr, 0,198 mmons) B TT'® (4 mi), meranon (4
MJT) HICTIOJIB3YsI PACTBOP MOHOTHIPAT ruApokcuaa jgutus (66,3 mr, 1,581 mmouns) B Boge (1 min) u
nepeMeInuBaHue B TeueHue 16 4 mpu KOMHATHOH TeMmeparype. JTo nanio mnociie oopaboTku u
OYHCTKU C TOMOIIBI0 KOJIOHOYHOU Xpomarorpaduu ¢ oOpamieHHou (as3oii [kononka C-18,
smoupyss 0,1% Bomn. HClI B Bome w  aumeronutpmne 0-100%]  2-(2-((7-(3-
(amuHOMeTIN)pernT)OeH30(]ypaH-5-11)MeTOKCH )-4-(renTaHaMUIOMETHIT )(DEHIIT)YKCY CHYEO
kucnory (26f) (78 mr, 75% Bexon) HCI conp B Bune Oenoro tBepmoro Bemiectsa, 0 8,30 (T,
J=5,9T1, 1H), 8,11 (n, J=2,2 'y, 1H), 8,02 (T, J=1,8 'y, 1H), 7,94 (a1, J=7,4, 1,7 'y, 1H), 7,75
(m, J=1,6 T'y, 1H), 7,65 (m, J=1,7 T'u, 1H), 7,63-7,50 (m, 2H), 7,14 (», J=7,6 'y, 1H), 7,06 (7,
J=2,2 T'y, 1H), 7,01 (7, J=1,6 I'u, 1H), 6,78 (nn, J=7,6, 1,5 I'u, 1H), 5,22 (c, 2H), 4,23 (7, J=5,9
I'u, 2H), 4,13 (c, 2H), 3,55 (c, 2H), 2,10 (T, J=7,4 'y, 2H), 1,48 (xB., J=7,2 T'y, 2H), 1,24 (m,
6H), 0,88-0,76 (M, 3H); MC (OC+): 529,30 (M+1); MC (3C-): 527,25 (M-1); Ananus,
paccuntannbiii st C3oHisN.Os. HCLH,0: C, 65,91; H, 6,74; Cl, 6,08; N, 4,80; Haiineno: C,
66,12; H, 6,46; C1, 5,83; N, 4,87.
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((n30mponokcukapOOHMITAMUHO )METHIT ) (HEHIIT)YKCYCHOM KHCTIOTHI (27¢)

Cragus-1: IMonyuenue STHI 2-(2-((7-6pombenzodypaH-S5-Ui)METOKCH )-4-
((u3ompornokcukapboHmITaMuHO )MeTr )permn)auerarta (27a)

Coenunenue 27a mojy4aiud B COOTBETCTBUM C NpoLEAypoi, onucaHHoi Ha Craguu-6
Cxewmbl 25 u3 stun 2-(4-(amunomerun)-2-((7-6pomOeH3odypan-S5-un)MeTokcn ))peHnm)arerara
(26¢) (400 wmr, 0,96 mmoub) B TT®/H,0 (1:1, 8 mu), ucnonbzyst NaHCO; (121 mr, 1,43 Mmoib),
pactBop m3omnpomnuikapboHoxmopuaata (1,43 mu, 1,43 MMOJIb) B TONyOJIe U MEPEMELINBAHUE B
TedeHure | 4 mpu K.T. DTO Aajo nocyie oOpabOTKU U OYUCTKU C TIOMOINBIO KOJIOHOYHOU (D131 -
xpomatorpaduu [kononka c¢ cunukarenem (12 r), smoupys 0-80% EtOAc/cmech u3zomepoB
rekcaHaj STUI 2-(2-((7-6pombenzodypan-5-mn)mMeTokcH)-4-
((n3onponokcukapOonmnamMuHo)Metun)penmn)anerar (27a) (375 wmr, 78% BbIXOH) B BHIE
GecuserHoro macia;, 'H SIMP (300 MI', IMCO-dg) & 8,14 (z, J=2,1 T'wy, 1H), 7,71 (n, J=1,5 I'y,
1H), 7,60 (n, J=1,5 I'u, 1H), 7,55 (1, J=6,2 T'y, 1H), 7,16 (n, J=7,6 'y, 1H), 7,11 (x, J=2,2 I'y,
1H), 7,02-6,95 (m, 1H), 6,80 (ng, J=7,5, 1,5 I'y, 1H), 5,14 (c, 2H), 4,74 (r, J=6,2 T'y, 1H), 4,15
(m, J=6,2 T'y, 2H), 4,00 (7, J=7,1 'y, 2H), 3,58 (¢, 2H), 1,16 (7, J=6,6 I'u, 6H), 1,07 (1, J=7,1 'y,
3H).; MC (3C+): 526,10 u 528,10 (M+Na).

Cranus-2: I[Monyuenne  stun  2-(2-((7-(3-(amuaOMeTHN)(heHmn)OeH30dypaH-5-
WI)METOKCH)-4-((n30onponokcukapOorrIaMuHo )MeTi ) pennin)anerara (27b)

Coenunenue 27b monydyanu B COOTBETCTBUHU C MpoLenypoi, onucaHHoi Ha Craguu-4
Cxembl 1 u3 STUI 2-(2-((7-6pombeHn3odypaH-5-un)MeTOKCH )-4-
((n30ompomnokcukapOoHmnaMuHo)MeTun)penmn)anerara (27a) (375 mr, 0,74 MMoONb) B AUOKCAHE
(5 M), ucnonb3ys rugpoxsopun 3-(aMuHOMETHI)(PeHnIO00pOHOBOMH K1CcaoTHI (9e) (209 mr, 1,12
mmob), ouc(tpupenundocdun) nammanuit (II) xnopun [Pd(PPh3),Cly] (78 mr, 0,11 mmons),
pactBop K»CO;5 (308 wmr, 2,23 mmonb) B Boze (1 min) u HarpeBanue npu 90°C B TeueHue 3 4 Ha
MacstHOM OaHe. D10 nano mocne oOpabOTKM M OYUCTKM € TOMOIIBIO KOJOHOYHOH (hidmi-
xpomarorpaduu [cuimmkarens (12 r), smoupys DMA-80 B JAXM 0-50%] stun 2-(2-((7-(3-
(amuHOMETIT)(heHMT)OeH30( Y paH-5-1IT)METOKCH )-4-
((n3onponokcukapOonmnamuHo)metun)penmn)anerar (27b) (240 mr, 61% BbIXOH) B BHIE
cBeTIIo-KenToro macina. 'H SIMP (300 MTI'u, IMCO-dg) 6 8,51 (c, 3H), 8,11 (m, J=2,2 T'u, 1H),
8,01 (t, J=1,6 T'y, 1H), 7,92 (m, 1H), 7,73 (n, J=1,6 T'y, 1H), 7,62 (x, J=1,6 I'u, 1H), 7,58 (1.1,
J=4,6, 4,1, 2.8 T'y, 3H), 7,16 (n, J=7,6 I'u, 1H), 7,07 (n, J=2,2 T'y, 1H), 7,05 (7, J=1,5 T'y, 1H),
6,80 (an, J=7,7, 1,4 T'y, 1H), 5,21 (c, 2H), 4,75 (rent.,J=6,2 T'y, 1H), 4,22-4,05 (m, 4H), 3,92
(xB., J=7,1 I'u, 2H), 3,59 (¢, 2H), 1,16 (m, J=06,2 'y, 6H), 0,98 (1, J=7,1 I'u, 3H); MC (3C+):
531,30 (M+1).

Cranusa-3: Ionyuenne 2-(2-((7-(3-(ammunomerwn)denmn)oeH3odypan-5-mn)MeTokcH)-4-
((n30mponokcukapOOHMITAMUHO )METHIT )(DEHIIT)YKCYCHOM KUCIOTHI (27¢)

Coenunenue 27¢ nony4aiau B COOTBETCTBUM C INpoLEAypoi, onucaHHoW Ha Craguu-8
Cxempr 1 w3 ostun  2-2-((7-(3-(amuHOMeTHIN)peHnT)OeH30( Y paH-5-1I)METOKCH )-4-
((n3omponokcukapOonmnamMuHo)merun)penmn)anerara (27b) (150 mr, 0,28 mmons) B TIT'® (4

M), MeTaHoja (4 MJI), UCHONB3ys PAacTBOP MOHOruzapara ruapokcupa jutus (95 wr, 2,26
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MMOJIb) B Bozie (1 MiT) M mepemMeInnBaHie B TeUEHHE S5 U P KOMHATHOH TeMmepaType. JTo Aajio
nocie oOpabOTKH M OYHCTKHU C IMOMOIIBIO KOJOHOYHON Xpomarorpaduu ¢ obpameHHoN (a3oit
[komonka C-18 (50 r), amoupys 0,1% Bonn. HCl B Bone u aueronurpue 0-100%] 2-(2-((7-(3-
(amuHOMeTIUIT)(heHNIT)0eH30( Y paH-5-1T)METOKCH )-4-

((m30mponokcukapOOHUITAMIHO )MeTHIT ) peHH)yKCycHOM KHCaoThl (27¢) (115 mr, 81% BbIxon)
HCI comb B Buae Gesnoro TBepaoro semectsa, 'H SIMP (300 MI'y, JIMCO-dg) & 8,37 (c, 2H),
8,11 (n, J=2,2 I'u, 1H), 8,00 (n, J=1,8 'y, 1H), 7,94 (a.1., J=7,5, 1,7 I'u, 1H), 7,76 (n, J=1,6 I'y,
1H), 7,65 (n, J=1,6 T'y, 1H), 7,63-7,51 (m, 3H), 7,15 (n, J=7,6 T'u, 1H), 7,06 (x, J=2,2 T'y, 1H),
7,02 (m, J=1,6 I'u, 1H), 6,79 (an, J=7,7, 1,5 'y, 1H), 5,23 (c, 2H), 4,74 (u, J=6,2 T'y, 1H), 4,18-
4,10 (m, 4H), 3,55 (¢, 2H), 1,15 (», J=6,2 I'u, 6H); MC (3C+): 503,20 (M+1); MC (3C-): 501,20
(M-1); Ananus, paccuurannbiii s CooH3zoN,Oq.HCLH,O: C, 62,53; H, 5,97; Cl, 6,36; N, 5,03;

Hatineno: C, 62,77; H, 6,18; Cl, 6,44; N, 5,16.
1T (? "

Cxema 28
NH, HCI

: EtsN 0
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O E o ‘ OH
O
HzN O 28¢c

[Tonyuenue 2-(2-((7-(3-(amuaoMeTmn ) penmn)oenzodypan-S-mn)meTokcn )-4-((3-

ZT

26c

Q

MeTHJIOy TAHAMHJIO )METHL )P EHIIT)YKCYCHOM KUCIIOTHI (28¢)

Cragus-1: IMony4enue STUI 2-(2-((7-6pombenzodypan-5-un)merokcu )-4-((3-
MeTHIOyTaHAMUAO)MeTHIT ) eHn )areTara (28a)

Coenunenue 28a mojydaiud B COOTBETCTBUM C INpoLeAypoi, onucaHHoil Ha Craguu-6
Cxemsl 25 m3 stun 2-(4-(amuaOoMeTw)-2-((7-6pombeH3odypan-S-min)MeTokcHu )peHnm)anerara
(26¢) (300 mr, 0,72 mmonb) B JIXM (4 M), ucnons3yst TpusTiinamu (0,15 mi, 1,08 Mmmons), 3-
metwinOytanonnxyopun (130 mr, 1,076 MMoJb) U epeMeInnBaHue B TeueHue | 9 mpu K.T. 1o
nano nocie 00padoTKH M OYUCTKH C TIOMOIIBIO KOJOHOYHOH (iauI-xpoMarorpaduu [KOJIOHKa €
cuwmmkarenem (12 r), smoupys 0-80% EtOAc/cmech uszomepoB rekcana] stmn 2-(2-((7-
opombensodypan-S-unm)merokcu )-4-((3-merundyranamuno )merui)penmn)auerat (28a) (300 mr,
83% BBIXON) B BHIE OEJIOr0 TBEPAOIrO BEIIECTBA, 'H sIMP (300 MI'u, IMCO-dg) 6 8,28 (T,
J=5,9 'y, 1H), 8,15 (n, J=2,2 T'u, 1H), 7,70 (n, J=1,5 I'u, 1H), 7,59 (7, J=1,5 I'y, 1H), 7,15 (an,
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J=7,6,2,9 'y, 1H), 7,11 (7, J=2,2 'y, 1H), 6,96 (n, J=1,6 I'u, 1H), 6,80 (axn, J=7,6, 1,5 'y, 1H),
5,13 (m, J=4,0 T'y, 2H), 4,24 (&, J=5,9 I'y, 2H), 4,00 (xB., J=7,1 I'y, 2H), 3,61 (c, 2H), 2,04-1,96
(M, 3H), 1,07 (T, J=7,1 ', 3H), 0,89-0,85 (M, 6H).; MC (3C+): 502,10 & 504,10 (M+1); 524,10
u 526,10 (M+Na); MC (3C-): 536,10 u 538,10 (M+ClI).

Cranus-2: [Tonyuenne  stun  2-(2-((7-(3-(amuHomernn)pernn)oeH3zodypan-S-
WI)METOKCH)-4-((3-meTunOyranamuno)merui )penun)aunerara (28b)

Coenunenue 28b mosyyanu B COOTBETCTBHU C INpoLeaypoi, onucaHHoil Ha Cranuu-4
Cxembl 1 u3 STUI 2-(2-((7-6pombenzodypan-S-un)merokcu)-4-((3-
metunOyTaHamuno)metin)penmn)anerara (28a) (270 mr, 0,54 mmonb) B nuokcane (5 mu),
UCToNb3ysi ruapoxjopun 3-(amuHomerwin)peHmnoopoHoBoii  kucnorel (9e¢) (151 wr, 0,81
MMoJtb), ouc(tpudenmndochun) mamnaanii (II) xnopun [Pd(PPhs),Cly] (56,6 mr, 0,08 mmons),
pacteop K,COj3 (223 mr, 1,61 mmone) B Boge (1 M) u HarpeBanue npu 90°C B Teuenue 3 4 Ha
MacisHOW OaHe. DTo manmo mocie oOpabOTKM M OYHCTKUA € TOMOINBI KOJIOHOYHOH (huiarm-
xpomarorpaduu [cunukarens (12 r) smoupys DMA-80 B JAXM 0-50%] stun 2-(2-((7-(3-
(amuHOMeTILT)(heHmT)0eH30d ypaH-S-mn)meTokcH )-4-((3-
metwiOyTaHamuno)Metr)permn)anerat (28b) (0,2 r, 70% BbIXOD) B BUAE CBETIO-XKEITOrO
macna. "H SIMP (300 MI'n, JIMCO-dg) & 8,48 (c, 2H), 8,36 (m, 1H), 8,12 (x, J=2,2 T'n;, 1H), 8,01
(c, 1H), 7,92 (a.1., J=6,9, 2,0 'y, 1H), 7,72 (n, J=1,6 I'u, 1H), 7,64-7,53 (m, 3H), 7,16 (7, J=7,6
I'u, 1H), 7,07 (n, J=2,2 T'u, 1H), 7,03 (g, J=1,6 T'uy, 1H), 6,80 (ax, J=7,5, 1,5 I'y, 1H), 5,20 (c,
2H), 4,25 (n, J=5,9 T'y, 2H), 4,13 (n, J=5,7 I'y, 2H), 3,92 (xB., J=7,1 I'y, 2H), 3,62 (c, 2H), 2,04-
1,94 (m, 3H), 0,98 (t, J=7,1 'y, 3H), 0,91-0,81 (m, 6H); MC (3C+): 529,30 (M+1);,; MC (OC-):
563,30 (M+CI).

Cranus-3: Ilonyuenue 2-(2-((7-(3-(amunomerun)dpenun)oeH3odpypas-5-min)MeTokcH)-4-
((3-meTunOyTaHaMua0 )MeTHIT ) EHUIT)YKCYCHOM KHCIOTHI (28¢)

Coenunenue 28c¢ mosyyanu B COOTBETCTBUM C IpoLenypoi, onmucaHHoi Ha Cranuu-8
Cxempt 1 w3 otun  2-(2-((7-(3-(amuaomerun)denmn)oenzodpypan-S-un)meTokcn )-4-((3-
mMetriaOyTaHamuno)MeTi )permn)anerara (28b) (100 mr, 0,19 mmons) B TT'® (4 M), MmeTanona
(4 mu), ucronp3yst pacTBOp MOHOTUApaTa ruppokcuaa gurus (63,5 mr, 1,51 mmoins) B Boge (1
MJT) ¥ TIepEMEIINBAHUE B TEYCHUE S5 U P KOMHATHOH TeMrepaType. To Jajio nociie oopaboTku
Y OYHCTKH C MOMOIIBI KOJIOHOYHOW xpoMaTtorpaduu ¢ obpamenHoi ¢asoii [komonka C-18 (50
r), omoupys 0,1% Bomn. HClI B Bome wu aueronurpuie 0-100%] 2-(2-((7-(3-
(amuHOMeTILT)(heHmT)0eH30d ypaH-S-mn)meTokcH )-4-((3-
MeTHIOyTaHAMHI0 )MeTHIT )P eHmT)yKCycHOM kucnoTel (28¢) (75 mr, 79% seixox) HCl conp B
Buzge Gemoro Teepmoro semectsa; 'H SAMP (300 MI'm, JIMCO-dg) & 8,31 (ump. c, 3H,
oomenuBatorcs ¢ D,0), 8,11 (n, J=2,2 I'u, 1H), 8,00 (un, J=1,8 'y, 1H), 7,94 (a.1., J=7,5, 1,6 'y,
1H), 7,75 (g, J=1,6 T'y, 1H), 7,63 (1, J=1,7 'y, 1H), 7,59 (g, J=7,6 T'y, 1H), 7,54 (n.1., J=7,6, 1,6
I'u, 1H), 7,15 (», J=7,6 I'u, 1H), 7,06 (n, J=2,2 I'u, 1H), 7,01 (», J=1,5 'y, 1H), 6,79 (ax, J=7,6,
1,5 T'u, 1H), 5,22 (¢, 2H), 4,24 (», J=5,9 I'y, 2H), 4,14 (c, 2H), 3,56 (c, 2H), 2,05-1,91 (m, 3H),
0,90-0,82 (M, 6H), MC (OC+): 501,20 (M+1); MC (3C-): 999,20 (2M-1); AwnHanus,
paccunrannbiii ans: CioHzN2Os,1,05HCI,1,25H,0. C, 64,18; H, 6,38; Cl, 6,63; N, 4,99; C,
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64.,34; H, 6,31; Cl, 6,84; N, 5,08.

Cxema 29
0\/ I OH
NH2 HCl
(D/\ NaHCO; (jQ/\ PdCl(PPh3);
K,COs
26¢ 29a
H H
NYO\/ N O
0 O
LiOH
/ @ o 7 O 0
O O~ 0 OH
0O 0]
HoN Q 260 HaN O 29¢
[Tonyuenue 2-(2-((7-(3-(amunoMeTHN) P eHMI)OeH30( Y paH-5-MIT)METOKCH )-4-
((3ToKCcHKapOOHMIAMHHO)METHI )(PEHUIT)yKCYCHON KUCIIOTHI (29¢)
Cragus-1: IMony4enue STHI 2-(2-((7-6pombenzodypaH-S5-ui)MeTOKCH )-4-

((3TokcukapOoHMIaMuHO)MeTHI )peHnm)anerara (29a)

Coenunenue 29a mnojyvaaud B COOTBETCTBUM C NMpOLEAypoi, omucaHHoN Ha Craguu-6
Cxembl 25 u3 stun 2-(4-(amunomerun)-2-((7-6pomOeH3odypan-S5-mn)MeTokcn )peHnm)anerara
(26¢) (400 wmr, 0,96 mmoub) B TT®/H,0 (1:1, 8 mu), ucnonbzyst NaHCO; (121 mr, 1,43 Mmoib),
pactBop stunkapbonoxiopunara (156 mr, 1,43 MMoJb) U nepemMelnuBaHue B TedeHue | 4 mpu
K.T. DTO Aano mocjie oOpabOTKU M OYUCTKHU C TOMOLIBIO KOJOHOYHOH (din-xpomartorpadpuu
[kononka ¢ cunukarenem (12 r), amoupyst 0-80% EtOAc/cmech n3omepoB rekcana] 3Tt 2-(2-
((7-6pomben3odypaH-5-mn)mMeTokcH )-4-((3ToKCuKkapOOHUIaMUHO )MeTIIT ) eHmn)auerar  (29a)
(300 mr, 64% BbIXOM) B BUAE OECLIBETHOI'O MAacia; 'H amp (300 MI'u, IMCO-dg) 6 8,15 (nm,
J=2,2 Ty, 1H), 7,71 (n, J=1,5 T'y, 1H), 7,66-7,58 (M, 2H), 7,15 (ax, J=7,6, 3,1 T'u, 1H), 7,11 (x,
J=2,2 Ty, 1H), 6,99 (n, J=1,5 I'u, 1H), 6,80 (nx, J=7,5, 1,4 'y, 1H), 5,14 (c, 2H), 4,17-4,14 (™,
2H), 4,01-3,98 (m, 2H), 3,58 (a, J=3,6 T'y, 2H), 3,17 (g, J=5,2 T'y, 2H), 1,16 (1, J=7,1 'y, 3H),
1,06 (1, J=7,1 I'u, 3H); MC (3C+): 512,05 & 514,10 (M+Na).

Cranus-2: [onyuenne  stun  2-(2-((7-(3-(amuaOMeTHN)(heHmn)OeH30dypaH-5-
WI)MeTOKCH)-4-((3ToKCuKapOoHIIaMUHO )MeTHI )pern)anerara (29b)

Coenunenue 29b monyyanu B COOTBETCTBUHU C Mpolenypoi, onucaHHoi Ha Craguu-4
Cxembl 1 u3 STHI 2-(2-((7-6pombeHn3odypan-5-un)METOKCH )-4-
((>TokcukapOormnamuno)merwi)pennmn)anerara (29a) (300 mr, 0,612 mmonb) B auokcane (5
MJIT), MCTIONB3Ysl TUAPOXJIOpUL 3-(aMuHOMeTHIN)(eHnI00poHOBOMH KucaoThl (9e) (172 mr, 0,918
MMOJIb), Ouc(tpudpenundochun) namnanuii (II) xnopun [Pd(PPh3),Cl,] (64,4 mr, 0,092 mmorb),
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pactBop K>CO3 (254 wr, 1,835 mmons) B Boge (1 mu) u HarpeBanue npu 90°C B Teuenue 3 4 Ha
MacisiHOW OaHe. DTo manmo mocie oOpabOTKH M OYHMCTKA C MOMOINBIO KOJIOHOYHOHM (huidim-
xpomarorpadpuu [cunukarens (12 r) smoupys DMA-80 B JIXM 0-50%)] stun 2-(2-((7-(3-
(amuHOMeTIUIT)(heHNIT)0eH30( Y paH-5-1T)METOKCH )-4-
((arokcukapOonmnamuno)mermn)pennn)anerar (29b) (0,2 r, 63% BBIXOO) B BUIE CBETIIO-
xenroro mMacna. IlpencrasieHHslil oOpasen AOMOJIHUTENbHO OYMIIAIM C MOMOLIBIO KOJOHKH C
obpamennoit dazoit [C18 (50 r), amoupys ACN B Bozge (comepsxkaeit 0,1% HCI) 0-100%] ¢
TIOJIy4eHHEM 55 MT KeJlaeMOro COeUHEeHUs B BHE O€Joro TBepAOro BELIeCTBa, 'H AMP (300
MTI'y, IMCO-de) & 8,33 (¢, 3H), 8,12 (n, J=2,2 T'u, 1H), 7,99 (¢, 1H), 7,92 (a.1., J=7,6, 1,6 'y,
1H), 7,74 (n, J=1,6 T'u, 1H), 7,66 (1, J=7,2 T'y, 1H), 7,59 (n, J=7,5 'y, 2H), 7,54 (n, J=7,9 I'y,
1H), 7,16 (a, J=7,6 T'y, 1H), 7,08 (x, J=2,2 I'u, 1H), 7,05 (¢, 1H), 6,80 (nx, J=7,6, 1,5 T'y, 1H),
5,21 (¢, 2H), 4,23-4,09 (M, 4H), 4,06-3,84 (m, 4H), 3,59 (¢, 2H), 1,15 (1, J=7,1 T'y, 3H), 0,97 (T,
J=7,1T1, 3H); MC (3C+): 517,20 (M+1).

Cranusa-3: Ionyuenne 2-(2-((7-(3-(amunomerwnin)denmn)OeH30(ypaH-5-11)MeTOKCH )-4-
((3ToKCHKapOOHMIAMHHO)METHI )(PEHUIT)yKCYCHON KUCIIOTHI (29¢)

Coenunenue 29¢ nony4aiau B COOTBETCTBUU C IMpoLeAypoi, onucaHHoi Ha Craguu-8
Cxempt 1 m ostun  2-2-((7-(3-(amuHOMeTHN)peHNT)OeH30(D Y paH-5-1IT1)METOKCH )-4-
((3TokcukapOornnamuno)mermn)penmwn)anerara (29b) (120 mr, 0,23 mmons) B TT'® (4 mn),
MeTaHoja (4 MIT), HCIONB3Ysl PacTBOpP MOoHoruapara runpokcuna jautus (78 mr, 1,86 MMonb) B
Boze (1 muT) M mepemMeInMBaHUE B T€UYEHUE S5 4 MPU KOMHATHOM Temreparype. DTO [ajo Mocie
00palOTKM M OYHCTKM C TIOMOLIBK KOJOHOYHOH Xpomarorpadpum ¢ oOpameHHOH (a3oit
[kononka C-18 (50 r), amoupys 0,1% Bomn. HCl B Bone u aueronurpumie 0-100%] 2-(2-((7-(3-
(amuHOMeTHN)peHmn)oeH30(ypaH-5-11)MeTOKCH )-4-
((3ToxcukapOOHMITAMIHO)METHIT)(peHNIT)YKCYyCHON  KucnoTel (29¢) (95 wmr, 84% Bexom) HCI
COJIb B BHIE O€JIOro TBEPIOrO BEINeCTBa, 'H amMmp (300 MI'u, AIMCO-dg) 6 8,46 (c, 3H,
obmenuBatores ¢ D0), 8,11 (n, J=2,2 T'u, 1H), 8,01 (u, J=1,8 I'u, 1H), 7,94 (a.1., J=7,3, 1,8 I'y,
1H), 7,76 (a, J=1,6 I'u, 1H), 7,69-7,60 (m, 2H), 7,60-7,52 (m, 2H), 7,15 (n, J=7,6 T'u, 1H), 7,06
(m, J=2,2 T'u, 1H), 7,05-6,98 (m, 1H), 6,79 (an, J=7,6, 1,5 T'u, 1H), 5,23 (c, 2H), 4,20-4,08 (m,
4H), 3,98 (xB., J=7,1 I', 2H), 3,56 (c, 2H), 1,14 (1, J=7,1 I'u, 3H); MC (3C+): 489,20 (M+1);
Ananmus, paccumrtanubii . CogHosN,Og HCLH,O. C, 61,93; H, 5.75; CL, 6,53; N, 5,16;
Haiineno; C, 61,52; H, 5,77; Cl, 6,87; N, 5,23.

Cxema 30
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IMony4enwne 2-(4-(aueramupometin)-2-((7-(3-(amunomerwn ) peHmn)oersodypan-5-

w)MeToKcH )peHmn)ykeycHor kucnotsl (30c¢)

Cragus-1:  Ilomyuenme ostun  2-(4-(aunerammmomern)-2-((7-6pombenzodypan-5-
wi)merokcH)penmn)anerara (30a)

Coenunenue 30a mosaydanu B COOTBETCTBUM C NpoLEAypoi, onucaHHoil Ha Craguu-6
Cxembl 25 u3 stun 2-(4-(amuHomerun)-2-((7-6pombOeH3odypan-S-mn)meTokcu ))peHnm)anerara
(26¢) (300 mr, 0,72 mmonb) B JIXM (4 mi), ucnons3ys NEt; (0,20 mu, 1,43 MMounb), YKCYCHBIH
auruapun (0,14 mn, 1,43 MMonb) U nepemelinBaHue B TedeHHe | 4 mpu K.T. DTO AaJO MOCie
00paboTKM W OYHCTKH C MOMOLIBIO KOJOHOYHOH (umiu-xpomarorpaguu [KOJOHKA ¢
cunukarenem (12 1), osmoupys 0-80% EtOAc/cmech wu3omepoB rekcana] stun  2-(4-
(aueramunometin)-2-((7-6pombenzodypan-5-un)merokcu)penmn)anerar (30a) (280 mr, 85%
BBIXO/) B BHie O€CLIBETHOIO Macia, 'H sMP (300 MI'u, AIMCO-dg) 6 8,32 (1, J=5,9 ', 1H),
8,15 (m, J=2,2 T'y, 1H), 7,72 (n, J=1,5 T'u, 1H), 7,60 (g, J=1,6 I'u, 1H), 7,15 (an, J=7,6, 2,9 I'y,
1H), 7,11 (m, J=2,2 T'y, 1H), 6,98 (t, J=1,8 I'u, 1H), 6,83-6,77 (m, 1H), 5,14 (n, J=3,1 'y, 2H),
422 (n, J=5,9 T'y, 2H), 4,01 (8., J=7,0 I'u, 2H), 3,59-3,58 (M, 2H), 1,86 (¢, 3H), 1,07 (1, J=7,1
I', 3H).; MC (OC+): 460,05 u 462,00 (M+1); 482,05 u 484,00 (M+Na); MC (3C-): 494,00 u
496,00 (M+CI).

Cragus-2: Ionyuenue ATHUI 2-(4-(aueramunomeTtin)-2-((7-(3-
(amuHOMeTHIN)pernn)oer3odypan-5-un)merokcn )penmn)anerara (30b)

Coenunenue 30b nonyyanu B COOTBETCTBUHU C MpoLenypoi, onucaHHoi Ha Craauu-4
Cxembr 1 u3 STHIT 2-(4-(aueramunomerin)-2-((7-6pombeH30d ypan-5-
wi)metokcH )permn)anerata (30a) (280 mr, 0,608 mmonbp) B auwokcane (5 M), HCIOIB3Ys
rugpoxiopun  3-(amuHOMeTHN)pernndoporoBoi  kuciaotel (9e) (171 wr, 0,912 wmmorb),
ouc(rpudpennndocun) namwtaguit (II) xnopun [Pd(PPhs),Cly] (64,0 mr, 0,091 MmMoinb), pacTBop

K>COs3 (252 wmr, 1,825 mmonp) B Bozme (1 mi) u nHarpeBanme mpu 90°C B TedyeHue 3 4 Ha
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MacissHOW Oane. DTo mamo mocie oOpabOTKH M OYHCTKA C MOMOINBI KOJIOHOYHOHM (huidim-
xpomarorpadpun [cunmukarens (12 1) smoupys DMA-80 B AXM 0-50%)] stun 2-(4-
(aueramunomern)-2-((7-(3-(amuaoMeTIIT)peHnT)0eH30 ypaH-S- 1t )MeToKCH )P eHuIT )aerar
(30b) (70 mr, 23% BBIXON) B BUAE OEIOT0 TBEPIOTO BEINECTBA. 'H sIMP (300 MI'u, AMCO-dg) 6
8,46 (c, 2H), 8,40 (1, J=5,9 I'u, 1H), 8,11 (&, J=2,2 I'u, 1H), 8,01 (n, J=2,0 I'y, 1H), 7,92 (n.T,,
J=7,0, 2,0 T'y, 1H), 7,74 (n, J=1,6 ', 1H), 7,62 (n, J=1,7 I'u, 1H), 7,61-7,53 (m, 2H), 7,15 (7,
J=7,6 I'u, 1H), 7,08 (n, J=2,2 I'y, 1H), 7,05 (n, J=1,6 'y, 1H), 6,83-6,75 (M, 1H), 5,22 (c, 2H),
4,23 (n, J=5,9 I'u, 2H), 4,13 (xB., J=5,8 ', 2H), 3,92 (xB., J=7,1 I'y, 2H), 3,59 (¢, 2H), 1,85 (c,
3H), 0,98 (1, J=7,1 'y, 3H); MC (3C+): 487,20 (M+1); MC (3C-): 521,50 (M+Cl); KX, 1,99
MuH, 99,80%.

Cragus-3: IMonyuenue 2-(4-(aneramumomern )-2-((7-(3-
(amuHOMeTIIT)(heHmT)0eH30d ypaH-5-1n)MeTOKCH )peH )ykeycHOM KucioTsl (30¢)

Coenunenue 30¢ nonmyyanau B COOTBETCTBMM C IpoLenypoi, onucaHHoi Ha Ctaguu-8
Cxempl 1 w3 ostun  2-(4-(auneramunomernn)-2-((7-(3-(amunomerin)permn)oen3odypan-5-
wi)merokcH)penmn)anerata (30b) (120 mr, 0,25 mmons) B TI'® (4 mi), meranona (4 mi),
UCTIONB3Ysl PacTBOP MOHoruzapara rumpokcuaa jutus (83 wmr, 1,97 mmons) B Bozme (1 mi) u
nepeMeIInBaHue B TEUEHHE S5 U NMpH KOMHATHOH Temreparype. JTo aajo mocie oO0padoTku H
OYHMCTKH C MOMOIIBIO KOJIOHOYHOM Xpomarorpaduu ¢ obpatnenHoi ¢pa3oii [kononka C-18 (50 r),
smoupys 0,1% Bonu. HCI B Bone u aueronurpuie 0-100%] 2-(4-(aueramunomern)-2-((7-(3-
(amuHOMeTHN)pernn)OeH30dypan-5-mn)merokcn)penmn)ykcycHoit kucnotsl (30c¢) (95 mr, 84%
Bbixox) HCI conb B Buae Oenoro TBEpaoro BELIECTBa, 'H amp (300 MI'y, IMCO-dg) & 12,21
(c, 1H, obmenusatorcs ¢ D,0), 8,45-8,23 (M, 4H, odmenusatorcs ¢ D,0), 8,11 (7, J=2,2 T', 1H),
8,00 (m, J=1,7 'y, 1H), 7,94 (a.1., J=7,5, 1,7 I'u, 1H), 7,77 (n, J=1,6 T'y, 1H), 7,65 (n, J=1,7 I'y,
1H), 7,60 (T, J=7,6 I'uy, 1H), 7,54 (n.1., J=7,7, 1,6 I'u, 1H), 7,15 (1, J=7,6 I'n, 1H), 7,06 (7, J=2,2
I'u, 1H), 7,02 (n, J=1,5 I'u, 1H), 6,79 (ax, J=7,6, 1,5 I'u, 1H), 5,24 (c, 2H), 4,22 (x, J=5,8 I'y,
2H), 4,14 (xB., J=5,8 T'u, 2H), 3,56 (¢, 2H), 1,84 (c, 3H); MC (OC+): 459,10 (M+1); Ananus,
paccuutannbiid 1t CoHaeN2Os HCL1,75H,0. C, 61,60; H, 5,84; Cl, 6,73; N, 5,32; Haiineno:
C, 61,56; H, 5,72; Cl, 6,95; N, 5,35.

Cxema 31
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[Monyuenue 2-(4-(amunomernn)-2-((7-(3-(amunomerwn ) penrn)-3-
(TpudropmeTin)deH3zodypan-5-mn)meTokcH )penmn)ykcycHor kucnotsl (31d)

Cranus-1: IMonyuenne st 2-(2-((7-6pom-3-(TpudTopmermn)doenzodpypan-S-
WJIT)METOKCH )-4-nimanodenmn)anerara (31a)

Coenunenue 31a mojyd4aau B COOTBETCTBUM C MpoLeAypoi, onucaHHoil Ha Craguu-2
Cxemsl 1 m3 (7-6pom-3-(TpudTopmermn)oenzodypan-S-un)meranona (11g) (0,8 r, 2,71 mmonb)
B JAXM (30 mu), ucnons3yst tpudenundpochpun (0,78 r, 2,98 mmons), stun 2-(4-umaHo-2-
rugpokcudenum)anerar (26a) (0,61 r, 2,98 mmons), pactsop (E)-Ouc(4-xnopOensun)anaszes-1,2-
nukap6okcunara (DCAD) (1,10 r, 2,98 mmons) B JIXM (20 M) U mepeMelnnBaHue MpU
KOMHATHOMH Temrieparype B TedeHue 30 MuH. D10 aajo nocie oOpabOTKH U OYHCTKH C TOMOLIBIO
KOJIOHOYHOH (udmu-xpomarorpadpun (cunukarens (40 r), smoupys 0-50% sTunaneratom B
CMeCH M30MepoB rekcana) 3t 2-(2-((7-0pom-3-(TpudropmeTs)oeH30(ypaH-5-UT)METOKCH)-
4-mmanodernnn)auerar (31a) (0,4 r, 31% BbIXox) B BuAe mpospauHoro macia, 'H SAMP (300
MTI'y, IMCO-de) & 8,99 (xB., J=1,7 T'y, 1H), 7,89-7,74 (m, 2H), 7,60 (n, J=1,3 'y, 1H), 7,49-
7,39 (M, 2H), 5,33 (c, 2H), 4,04-3,96 (m, 2H), 3,70 (c, 2H), 1,05 (1, J=7,1 'y, 3H).; MC (3C-):
480,40 (M-1).

Cragus-2: ITonyuenue STUT 2-(4-(amuaOMeTHIN)-2-((7-Opom-3-
(TpudropmeTn)denzodypan-S-mn)merokcu)pennn)anerara (31b)

Coenunenue 31b nonyyanu B COOTBETCTBUHU C INpoLenypoi, onucaHHoil Ha Cragumn-2
Cxempr 26 w3 ostun  2-(2-((7-Opom-3-(Tpudropmernin)oeH3odypaH-S5-1mi)METOKCH)-4-
uaHodenmn)anerata (31a) (0,38 r, 0,79 mmob) B 6e3pogHOM MertaHousie (10 M), UCTOIB3Ys
rekcaruapar xygopuna Hukens (II) (0,05 r, 0,20 mmons), 6opruapun Hatpus (0,089 r, 2,364
MMoJib) U N1-(2-amuaosTH)3TaH- 1,2-muamun (0,17 mu, 1,58 MMOJb) UIsi OCTAHOBKY PEaKLIUU.
Jto pano mocne oOpabOTKM M OYHMCTKH C TOMOIIBIO KOJOHOYHOH (Quiii-xpomarorpaduu
[(cunmukarens (40 1), smoupys MeOH/IIXM ot 0 no 60%)] stun 2-(4-(amunomertwn)-2-((7-
opom-3-(Tpudropmermin)denzodypan-S-un)merokcu)penun)anerara (31b) (50 mr, 13% BrIxon)
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B Buze OnenHo-xentoro Bocka;, MC (9C+): 486,00 u 488,00 (M+1).

Cragus-3: Ilomyuenune otun  2-(4-(amunomerun)-2-((7-(3-(amuHoMeTwn)henun)-3-
(TpudropmeTn)denzodypan-5-mn)merokcu ))pennmn)anerara (31c)

Coenunenue 31¢ nonmy4yanu B COOTBETCTBUU C MpoLEeAypol, onucaHHoW Ha Craguu-4
Cxempr 1 w3 ostun  2-(4-(amunomernn)-2-((7-6pom-3-(TpudpTopmern)oenzodypan-5-
wn)merokc)penmn)anerata (31b) (50 mr, 0,103 mmosab) B auokcaHe (3 MiI), HMCIOJB3YsI
rugpoxjopun  3-(amuHOoMeTH )peHunoopoHoBoi  kuciaotel (9e¢) (38,5 wmr, 0,206 wmMmoIb),
ouc(rpudpenundocdun) namnanuii (II) xmopun [Pd(PPhs),Cl,] (10,83 wmr, 0,015 mmoib), pacTBop
K>CO3 (42,6 mr, 0,308 mmomnb) B Bozme (1 mu) u HarpeBanue npu 90°C B TeueHwe 3 4 Ha
MacisiHOW Oane. DTo nano mocie oOpabOTKM M OYHMCTKUA C TOMOINBK) KOJIOHOYHOH (huiaim-
xpomarorpadpuu [cwmukarens (12 1), amoupys DMASO B XM 0-50%] stun 2-(4-
(amuHOMeTIN)-2-((7-(3-(amuHOMeTII ) pernn)-3-(TpudTopmermn)oeHzodypan-S-
wi)merokcH)penmn)anerata (31¢) (30 mr, 57% BbIxon) B BUAE cBemio-kenaroro macia, MC
(OC+): 513,20 (M+1).

Cranus-4: Ionyuenne 2-(4-(amunomermn )-2-((7-(3-(amuHOMeTHN ) herHwT)-3-
(Tpudropmerin)den3zodypan-5-mn)meTokcH )pennn)ykcycHor kuciotsl (31d)

Coenunenue 31d nonyuyanu B COOTBETCTBUHM C MpoLEeAypoi, onucaHHoil Ha Craguu-8
Cxembl 1 u3 STUJ 2-(4-(amunomermn)-2-((7-(3-(amuHOMETIIT ) (heHM )-3-
(Tpudropmermn)denzodypan-5-mn)merokcu)penmn)anerara (31¢) (30 mr, 0,059 mmons) B TT'O
(4 M), Mmetanona (4 MIT), UCTIONIB3Ys PACTBOP MOHOTHApaTa ruapokcuaa tutus (19,65 mr, 0,468
MMOJb) B Boge (1 mu) m mepememuBaHue B TedeHHe 10 4 mpu KOMHATHOW Temmeparype. ITo
7ano mnocje oOpabOTKM M OYHUCTKU C TOMOILIBIO KOJOHOYHON Xxpomarorpaduu ¢ obpamieHHOH
dazoii [komonka C-18, amoupys 0,1% sogu. HCl B Bome u aneronutpune 0-100%] 2-(4-
(amurOMeTHN)-2-((7-(3-(amuHOMeTIN ) penmn)-3-(Tpudropmernn)densodpypan-5-
nn)merokcu)henmn)ykcycHoit kucnotel (31d) (19 mr, 67% Beixon) HCI conp B Buae cBeTIio-
sxenToro Teepaoro semecrsa; 'H SIMP (300 MI'w, IMCO-dg) & 12,25 (c, 1H, oGMeHHBAIOTCS ¢
D,0), 8,93 (1, J=1,8 'y, 1H), 8,44 (c, 6H), 8,03 (1, J=2,1 I'u, 1H), 7,92 (a.1., J=6,6, 2,2 T'u, 1H),
7,87-7,81 (m, 2H), 7,64-7,57 (m, 2H), 7,40 (n, J=1,6 T'u, 1H), 7,26 (n, J=7,6 T'u, 1H), 7,03 (ux,
J=7,6, 1,5 ', 1H), 5,33 (c, 2H), 4,15 (c, 2H), 4,00 (c, 2H), 3,61 (c, 2H); "°F SIMP (282 MI'w,
JAMCO-dg) 6 -57,96; MC (OC+): 485,10 (M+1).

Cxema 32
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((mmaTOoKCHDOChOpHITIAMIHO )METHI )(PEHIIT)YKCYCHOM KUCITOTHI (32¢)
Cragus-1: IMony4enue STHI 2-(2-((7-6pombenzodypaH-S5-Ui ) METOKCH )-4-

((mmaTOoKCH(pOChOoprIamMuHO )MeTH )deHmT )aeTarta (32a)

Coenunenue 32a mojy4ajiud B COOTBETCTBUM C NMpoLeAypoi, onucaHHoil Ha Craguu-6
Cxemsl 25 u3 stun 2-(4-(amuHomernn)-2-((7-0pombOeH30(ypaH-S5-u1)MeTOKCH )peHnI)arerara
(26¢) (300 wmr, 0,72 mmonb) B AXM (4 mi), ucnons3yst N-3Tui-N-H30IpONUinponas-2-aMuH
(0,25 mn, 1,43 mmons), austundochopoxnopunar (0,21 mi, 1,43 MMonb) U nepeMeInuBaHUE B
TedeHne 1 4 mpu K.T. D10 Hano nocyie oOpabOTKU M OUYUCTKH C MOMOIIBIO KOJOHOYHOH (idri-
xpomatorpaduu [komoHka ¢ cuimkareneMm (24 r), smoupys 0-50% EtOAc/cmecs nzomepos
rekcaHalj STUI 2-(2-((7-6pombenzodypan-5-un)MeToKcH )-4-
((mmaTokcudochopunamuno)mermn)permn)auerar  (32a) (35 wr, 9% BBIXOA) B BHUAE
npospavnoro macya, MC (OC+): 554,10 u 556,05 (M+1).

Cranus-2: [onyuenne  stun  2-(2-((7-(3-(amuaOMeTHN)heHmn)oeH3odypan-5-
wi)MeToKkcH)-4-((anuaTokcudochoprnamuno)merni)penmn)anerara (32b)

Coenunenue 32b monyyanu B COOTBETCTBUHU C MpoLenypo, onucaHHoi Ha Craguu-4
Cxembl 1 u3 STHI 2-(2-((7-6pombeHn3odypan-S-un)MeTOKCH )-4-
((mmaTokRcupocopunamuno)metmn)penmn)auerara (32a) (70 mr, 0,13 mMmonp) B nuokcane (4
MJIT), UCTIONIB3YSl THAPOXJIOpUA 3-(amuHOMETHI)(peHInIO0pOHOBOH KucioTsl (9e) (47,3 mr, 0,25
MMOJIb), ouc(tpudpenundocdun) nammanuii (1) xmopun [Pd(PPh3),Cly] (13,29 mr, 0,02 mmors),
pacteop K,CO; (52,4 wmr, 0,38 mmonb) B Bozte (1 mur) u HarpeBanue npu 90°C B TeueHue 3 4 Ha
MacinsHOW Oane. DTo manmo mocne oOpabOTKM M OYHMCTKUA € MOMOINBK KOJIOHOYHOM (huarm-
xpomarorpadpuu [cumukarens (12 r), smoupys DMA-80 B JAXM 0-50%] stun 2-(2-((7-(3-
(amuHOMETIUT)(heHNIT)0eH30( Y paH-5-1IT)METOKCH )-4-

((mmyTokcudochopunamuno)mermn)penmn)auerar (32b) (40 mr, 55% BbIXOA) B BUAE CBETIO-
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xenroro macia, MC (OC+): 581,20 (M+1).

Cranus-3: Ilonyuenne 2-(2-((7-(3-(amunomernn)denmn)oeH30dypan-S5-mn)MeToOKCH )-4-
((ammaTOoKCHDOChOpHIAMIHO )METHI )(PEHHIIT)YKCYCHOM KUCITOTHI (32¢)

Coenunenue 32¢ nony4anau B COOTBETCTBUM C NpOLEAYypoM, onucaHHOW Ha Craguu-8
Cxempt 1 w3 ostun  2-2-((7-(3-(amuHOMeTHN)peHnT)0eH30(ypaH-5-1)MEeTOKCH )-4-
((mmyToKCcHpochopunamuno)mernn)pernn)anerara (32b) (40 mr, 0,07 mmons) B TI'® (4 mn),
MeTaHosa (4 M), UCTIONB3Ys PaCTBOP MOHOTUApaTa ruapokcuaa murus (23,13 mr, 0,55 Mmodb)
B Bozte (1 mu1) u mepemernnBanue B TedeHue 16 4 mpu KOMHATHOM Temreparype. ITO Aao Mocie
00palOTKM M OYHCTKM C TIOMOLIBKO KOJIOHOYHOH Xpomarorpadum ¢ obOpameHHou (a3oi
[kononka C-18 (50 r), amoupyst 0,1% Bomn. HCl B Bone u aueronurpuie 0-100%] 2-(2-((7-(3-
(amuHOMETILT)(heHIT)OeH30( Y paH-5-1IT)METOKCH )-4-
((mmaTOoKCH(DOCHOpHITIAMIHO )METHI )(PEHIIT)YKCYCHOM KHCIOTHI (32¢) (22 mr, 58% Bbixon) HCI
COJIb B BUJE CBETJIO-JKEJTOTO TBEPJIOTO BEIECTBA, 'H sMP (300 MI'u, IMCO-dg) 6 12,20 (c,
1H, obmenuBarotcs ¢ D,0), 8,40 (c, 3H, odbmenuBarotcs ¢ D,0), 8,11 (n, J=2,2 ', 1H), 8,01 (7,
J=1,8 I'u, 1H), 7,93 (a1, J=7,4, 1,7 Ty, 1H), 7,76 (n, J=1,6 T'y, 1H), 7,65 (x, J=1,6 I'u, 1H),
7,63-7,51 (m, 2H), 7,18-7,10 (m, 2H), 7,06 (1, J=2,2 'y, 1H), 6,86 (nx, J=7,6, 1,5 I'u, 1H), 5,48
(nt,J=11,9, 72Ty, 1H), 5,26 (c, 2H), 4,14 (c, 2H), 3,93 (an, J=11,8, 7,2 'y, 2H), 3,88-3,73 (™,
4H), 3,57 (¢, 2H), 1,12 (1, J=7,0 T'u, 6H); MC (3C+): 553,20 (M+1), AHanu3, pacCUUTaHHBIN
s CaHs3N,O,P.HCL1,75H,0: C, 56,13; H, 6,09; N, 4,51; Haiineno: C, 56,11; H, 5,82; N,

4,62.
Cxema 33
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[Tonyuenue 2-(2-((7-(3-(amunoMeTHIT)peHm ) OeH30(y paH-5-1IT)METOKCH )-4-
(MeTuncynpponamunomeTn)QeHnT)ykeycHol kucaotsl (33¢)
Cragus-1: IMonyuenue STUI 2-(2-((7-6pombenzodypaH-S5-ui1)METOKCH )-4-

(meruncynsponamunomeri)penmn)anerara (33a)
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Coenunenue 33a mojydaaud B COOTBETCTBUM C INMpoLeAypoi, onucaHHoil Ha Craguu-6
Cxemsl 25 u3 stun 2-(4-(amuaomernn)-2-((7-6pombeH30dypaH-S-n1)MeTOKCH )peHnT)arerara
(26¢) (300 wmr, 0,72 mmonb) B AXM (4 mi), ucnons3yst N-3THi-N-H30mpOnuinponas-2-aMuH
(0,25 M, 1,43 mmons), merancynbponmmxmopua (0,11 miu, 1,43 MMoib) U mepeMelIBaHue B
TedeHue | 4 mpu K.T. IT0 Aano mnocne oOpabOTKU M OYUCTKH C MOMOIIBIO KOJIOHOYHOH (huram-

xpomatorpaduu [kKonoHka ¢ cunukarenem (24 r), smounpys DMASO B IXM 0-50%] stun 2-(2-

((7-6pombenzodypan-5-un)MeTokcn )-4-(MeTuincy nbHoHaMUIOMETH ) PEeHUI )aLieTaTa (33a)
(0,26 1, 73% BBIXON) B BUAE npo3pauHoro Macia, MC (3C-): 494,40 (M-1).
Cranus-2: [Monyyernne  stun  2-(2-((7-(3-(amunomeTwn)penmn)oen3odypan-5-

WI)METOKCH)-4-(MeTuicy b oHamunomerwi ) pennin)anerara (33b)

Coenunenue 33b monyyanu B COOTBETCTBUHU C Mpolenypoi, onucaHHoi Ha Craguu-4
Cxembl 1 u3 STHI 2-(2-((7-6pombeHn3odypan-S-un)MeTOKCH )-4-
(metuncyneponamunomernn)pennn)anerara (33a) (0,26 r, 0,524 mmonp) B nuokcane (4 mi),
ucrone3yst rugpoxyopun 3-(amuHOMeTH)(heHmnoopoHoolt kuciotel (9e) (0,196 1, 1,048
MMOJTb), Ouc(tpudennndocdun) namaamii (II) xnopun [Pd(PPhs)>Cl,] (0,055 1, 0,079 mmons),
pacteop KoCO3 (0,217 1, 1,571 mmons) B Boge (1 mi) u HarpeBanue rpu 90°C B TeueHne 2 4 Ha
MacnsHOW OaHe. DTO manmo mocie oOpabOTKM M OYHMCTKHA € TMOMOINBI KOJIOHOYHOM (huam-
xpomarorpaduu [cummkarens (12 r), smoupys DMA-80 B XM 0-50%] stun 2-(2-((7-(3-
(ammHOMETILT)(eHNT)0eH30( Y paH-5-1IT)METOKCH )-4-
(metuncyneponamunomernn)pennmn)anerar (33b) (0,11 r, 40% BbIXOI) B BUAE CBETIIO-KEITOTO
macna. IIpencraBneHHbIi OOpasel JOMOJHUTEIBHO OYHINAIM C IOMOILIBIO KOJOHOYHOM
xpomatorpadun ¢ odpamennoii ¢azoit [C18 (50 r), smoupyst ACN B Boxe (comepskameii 0,1%
HCI) 0-100%] ¢ nmony4yenuem coemunenusi 33b (80 mr) HCl conp B BHae Oenoro TBepaoro
emectsa; 'H SAMP (300 MI', IMCO-dg) & 8,49 (c, 3H), 8,11 (x, J=2,2 T';, 1H), 8,02 (x, J=2,2
I'u, 1H), 7,92 (a.1, J=6,5, 2,2 I'y, 1H), 7,75 (1, J=1,6 I'u, 1H), 7,66-7,54 (m, 4H), 7,20 (1, J=7,6
I'u, 1H), 7,17-7,15 (m, 1H), 7,07 (n, J=2,2 T'y, 1H), 6,93-6,87 (M, 1H), 5,24 (c, 2H), 4,21-4,07 (™,
4H), 3,92 (xB., J=7,1 I'u, 2H), 3,61 (c, 2H), 2,82 (c, 3H), 0,98 (1, J=7,1 I'u, 3H); MC (3C+):
523,20 (M+1).

Cranus-3: Ionyuyenne 2-(2-((7-(3-(amunomerwn)denmn)deH3odypan-5-min)MeTokcH)-4-
(MeTuicynbponaMuome T )QeH)yKCyCcHOM KUCIoThI (33¢)

Coenunenue 33¢ nonyyaiau B COOTBETCTBUM C IpoLeAypol, onucaHHoi Ha Craguu-8
Cxempt 1 m  ostun  2-2-((7-(3-(amuHOMeTHN ) peHnT)OeH30(D Y paH-5-1IT)METOKCH )-4-
(meruncyneponamunomernn)pennnanerata (33b) (0,11 r, 0,21 mmons) B TI'® (4 ™),
MeTaHoja (4 MJT), UCTIONIB3Ysl pacTBOP MOHoruapara ruapokcuaa jutus (0,07 r, 1,68 mmorb) B
Boze (1 mu) u mepemernnBaHue B TeueHHe 16 9 MpH KOMHATHOH Temmeparype. TO Aajio Mocie
o0paboTku 2-(2-((7-(3-(amuaOMeTHIT ) peHmn)OeH30y paH-5-MIT)METOKCH )-4-
(metuncynsporHamunometi)penmn)ykcycHon kucnotsl (33¢) (0,10 r, 94% srixon) HCI conb B
BUAe Oeloro TBEPAOro BELIECTBA; 'H amp (300 MI'u, IMCO-ds) 6 12,23 (c, 1H,
oomenuBatorcs ¢ D,0), 8,33 (¢, 3H, odmenuBatorcst ¢ D,0O ), 8,11 (n, J=2,2 'y, 1H), 8,00 (c,
1H), 7,94 (n.1., J=7,5, 1,7 I'u, 1H), 7,78 (n, J=1,6 I'u, 1H), 7,65 (n, J=1,6 I'y, 1H), 7,64-7,51 (m,



161

3H), 7,20 (n, J=7,6 T'u, 1H), 7,13 (xn, J=1,5 I'u, 1H), 7,07 (x, J=2,2 I'u, 1H), 6,90 (ax, J=7,6, 1,5
I'm, 1H), 5,26 (c, 2H), 4,19-4,08 (M, 4H), 3,58 (c, 2H), 2,82 (c, 3H); MC (3C+): 495,10 (M+1);
Amnanus, paccuntanubii 1s1: CosHosN2O6S.HCI,1,25H,0. C, 56,42; H, 5,37; Cl, 6,40; N, 5,06;
Haiineno: C, 56,25; H, 5,15; Cl, 6,48; N, 5,15.
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ITonyuenue 2-(2-((7-(3-(amunOMeTHIN) P eHm ) OeH30(y paH-5-1IT)METOKCH )-4-

((6uc(oensunokcu)pochopunamuHo )MeTHI )(HEHIT)YKCYCHOM KUCITOTHI (34¢)

Cranus-1: Ilonyyenue ostun 2-(4-((6uc(bensunokcu)dochopunamuno)mern)-2-((7-
O6pomben3odypan-S-mn)merokcu)denmn)anerara (34a)

Coenunenue 34a nojy4ainn B COOTBETCTBUHU C IpOLEAypoi, omucaHHOM Ha Craguu-6
Cxembl 25 m3 stun 2-(4-(amuaomernn)-2-((7-6pomben3odypan-S-un)MeTokcH )peHui)anerara
(26¢) (0,4 r, 0,956 mmonb) B AXM (4 ™), ucnonbsyst N-3Trii-N-U30mpONUIIPONaH-2-aMUH
(0,25 mn, 1,43 mmons), Terpabdensmnaudocdar (0,618 r, 1,148 mMmonb) U mepeMerinBaHue B
TedeHue 1 4 mpu K.T. DTO Hano mocyie oOpabOTKH U OYUCTKH C MOMOIIBI0 KOJOHOYHOH (hJidim-
xpomarorpaduu [kosoHka ¢ cumkarenem (24 r), smoupyst EtOAc B rekcane 0-100%] stun 2-
(4-((6uc(6ensunokcu)ochopunamuHo ) MeTw )-2-((7-0poMbeH30d ypaH-5-
wi)merokc)penmn)anerata (34a) (0,45 r, 69% Bexon) B Buae Oenoro macma, MC (OC+):
678,10 (M+1); 700,10 (M+Na).

Cranus-2: [Monyuenne  sTHn 2-(2-((7-(3-(amunomeTmn)permnn)oer3odypan-5-
wi)meTokcH)-4-((buc(bersmnokcu)pochoprnamuno)meri)pennn)anerata (34b)

Coenunenue 34b monyyanu B COOTBETCTBUHU C MpoLenypoi, onucaHHoi Ha Craguu-4
Cxembl 1 m3 stun 2-(4-((6uc(6ensmnokcn)dochopunamuno)merin)-2-((7-6pomdbeH3odypan-5-
wi)merokcn)penmn)anerata (34a) (0,45 r, 0,66 mMmonb) B nuokcaHe (4 M), HCIIONB3YS
rugpoxiopun  3-(amuHOMeTH)(peHmnooponoBoit  kucnotel (9e) (0,249 r, 1,33 mmodb),
ouc(rpudpennndocpun) namnanuiit (II) xmopun [Pd(PPhz).Cl] (0,07 r, 0,10 MMmomb), pacTBop
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K>COs (0,28 1, 1,99 mmonb) B Boge (1 mi) u Harpeanue npu 90°C B TeueHne 2 4 HA MaCIISTHOM
Oane. D10 nano nocie oOpabOTKU U OYUCTKU C IMOMOIIBIO KOJOHOYHOH (uam-xpomartorpaduun
[cumukarens (12 1), omoupys DMA-80 B XM  0-50%] osrtun  2-(2-((7-(3-
(amuHOMeTIIT)(heHnT)0eH30h ypaH-5-1T)METOKCH )-4-
((6buc(bensunokcu)pochopunamuno)merun)penmn)amerar (34b) (0,2 r, 43% BbIXOA) B BHUIE
cetno-xentoro macia, MC (OC+): 705,20 (M+1).

Cragus-3: Ilonyuenue 2-(2-((7-(3-(ammHoMmerun)pennn)oen3odypan-S-uia)MeToken)-4-
((6buc(benzunokcu)pochopuaaMuHo )METHI)PEeHNT)yKCYCHON KUCTOTHI (34¢)

Coenunenue 34¢ monyyaiau B COOTBETCTBUM C IpoLeAypoi, onucaHHON Ha Craguu-8
Cxempt 1 mw  ostun  2-2-((7-(3-(amuHOMeTHN)pernT)OeH30(D Y paH-5-1IT)METOKCH )-4-
((6buc(6ensunokcu)pochopunamuno)merun)penmn)amerara (34b) (0,48 r, 0,68 mmonn) B TI' @
(4 M), MeraHona (4 mut), HCIONB3Ysl PacTBOp MoHoruapara ruapokcuaa jgutus (0,11 r, 2,72
MMOJb) B Boge (1 mul) 1 mepememuBaHue B TeUeHHE 16 4 NMPU KOMHATHOW Temreparype. ITo
nano mocje oOpaboTKM M OYHCTKU C TMOMOIIBI KOJOHOYHOW Xpomartorpaduu ¢ oOparieHHO#
dazori [C18 (50 1), smoupys ACN B Bome (comepxameii 0,1% HCI) 0-100%] 2-(2-((7-(3-
(amuHOMETIT)(heHMT)OeH30( Y paH-5-1IT)METOKCH )-4-
((6buc(b6ensunokcn)pochopunamuno)mernn)penmn)ykcycaoit  kucnotol (34¢) (0,26 1, 56%
Bbixoa) HCI conb B Buae Genoro TBEpIOro BEIecTBa, 'H amp (300 MI'u, IMCO-dg) 6 12,20
(c, 1H, D,O obmenuBarotcs ¢), 8,39 (¢, 3H, obmenusarorcs ¢ D,0), 8,09 (n, J=2,2 'y, 1H), 7,99
(g, J=2,0 'y, 1H), 7,90 (n.1., J=7,3, 1,8 T, 1H), 7,71 (, J=1,6 T, 1H), 7,62-7,52 (m, 3H), 7,38-
7,24 (m, 10H), 7,18-7,11 (m, 2H), 7,03 (1, J=2,2 T, 1H), 6,87 (an, J=7,6, 1,5 'y, 1H), 5,82 (n.T.,
J=13,5, 7,2 T, 1H), 5,15 (c, 2H), 4,98-4,81 (m, 4H), 4,14 (c, 2H), 3,99 (nx, J=12,4, 7,2 Ty, 2H),
3,56 (¢, 2H), MC (OC+): 677,20 (M+1); Amnamus, pacCUMTaHHbIM  JUIA:
C3oH37N,O7P.HCL1,25H,0. C, 63,67, H, 5,55; Cl, 4,82; N, 3,81; Haiineno: C, 63,99; H, 5,48;
CL, 5,02; N, 3,83.
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(xapOokcumeTHT)(PeHOKCH )yKCYCHON KUCTOTHI (35¢€)

Cragus-1: ITonyuenue stun 2-6pom-2-(7-0pomben3odypan-S-mn)anerara (35b)

PactBop sTun 2-(7-6pombensodypan-S-un)auerara (35a) (0,5 r, 1,77 mmons, CAS Ne
1260774-41-1), NBS (0,35 1, 1,94 mmonb) u 6en3oitnbIii nepokcuanruapun (0,06 r, 0,27 MMonb)
HarpeBasu a0 KuneHus ¢ odOparHbiM xonoauiabHUKoM CCly (10 mu) B Teuenuwe 4 u. Cwmech
OXJIKIAAJIN N0 KOMHATHOH TemrepaTypbl W (uibTpoBamn. PuibTpaT KOHLEHTPUPOBAIH B
BaKyyMe C IOJy4eHueM 3Tui 2-0pom-2-(7-Opombensodypan-S-un)auerara (35b) (0,2 r, 31%
BBIXOZ) B BHZIE OJIEHO-KENTOr0 Macia, KOTOPBIH MCHOJb30BAIM Ha Clenyrolied craauu 0Oe3
nononHUTeabHOMN ouncTku, MC (3C+): 360,90 1 362,90 (M+1).

Cragus-2: [lonyuenue STUI 2-(7-6pomben3zodypan-5-mi)-2-(2-(2-3TOKCH-2-
okcoatmi)penokcn)anerara (35¢)

Coenunenue 35¢ mony4anau B COOTBETCTBUU C Mpoueaypol, omnucaHHoW Ha Cranuu-4
Cxemsl 14 u3 stun 2-6pom-2-(7-6pomOen3odypan-S-mn)anerara (35b) (0,2 r, 0,55 mmons) B
arieroruTpuiie (5 mu), ucnonb3ys 3t 2-(2-ruapokcudenun)auerar (1¢) (0,11 r, 0,61 mmorb),
K>CO3 (0,23 1, 1,66 MMONIB) U mepeMeIINBaHNU MPH KOMHATHOW TeMIiepaType B TeueHue 15
94acoB. JTO A0 rociie 00pabOTKH M OYHCTKH C TIOMOLIBIO KOJOHOYHOH (uiI-xpomarorpadun
(cunmukarens, (24) r, smoupyst 0-60% EtOAc B rekcane) stun 2-(7-6pomben3odypan-5-mim)-2-(2-
(2-3TOoKCH-2-0KCcOoaTHIN)PenokcH)arerat (35¢) (0,14 r, 55% Bbxon) B Buae Oenoro macna; MC
(OC+): 483,90 u 485,90 (M+Na).

Cranusa-3: Ilomyuenmne stun 2-(7-(3-(ammuomerun)penmn)oenzodypas-S-ni)-2-(2-(2-
3TOKCH-2-0KkcoaTHi)peHokcu)arerara (35d)

Coenunenne 35d mosyyanu B COOTBETCTBUHU C MpoLEeAypoi, onucaHHoi Ha Craguu-4
Cxembl 1 w3 stun 2-(7-Opombenzodypan-S-ui)-2-(2-(2-3TOKCU-2-0kCo3TUI )peHOKCH)alieTaTa
(35¢) (0,14 r, 0,30 w™mmonb) B auMOKcaHe (4 M), UCIONB3ys TUAPOXJIOPHA 3-
(amunOMeTHN)penmnboponosoii kucnotel (9e) (0,11 r, 0,61 mmons), Ouc(tpudennnpochun)
nayaauii (I1) xmopun [Pd(PPh3),Cl,] (0,03 r, 0,05 mmons), pactBop K,COs; (0,13 1, 0,91
mMmoJb) B Boze (1 mu) u HarpeBanue mpu 90°C B TeueHue 2 4 Ha MacJsiHOW OaHe. DTO 1ayo
nocye oOpaboOTKH U OYHMCTKHU C MOMOLIBIO KOJIOHOYHOH (uii-xpomarorpaduu [cunukarens (24
1), amoupyst DMA-80 B JIXM 0-50%] stun 2-(7-(3-(amuaomernn ) ennn)denzodpypan-S-mm)-2-
(2-(2-3ToKcu-2-okcoatun)penokcn)anerat (35d) (0,06 r, 41% BBIXOA) B BUIE JKEITOTO MAcCha;
MC (3C+): 488,10 (M+1).

Cranus-4: [Tonyuenne 2-(7-(3-(amunOMeTIIN ) permnn)oeH3odypan-5-wm)-2-(2-
(xapOokcumeTH)(PeHOKCH ))yKCYCHON KUCTOTHI (35¢€)

Coenunenue 35e nonyyaiau B COOTBETCTBUM C IMpoLeAypoi, onucaHHoi Ha Craguu-8
Cxempr 1 w3 ostun  2-(7-(3-(ammuomerun)enmn)oenzodypan-S-ni)-2-(2-(2-3Tokcu-2-
okcoatun)penokcn)arerata (35d) (50 mr, 0,10 mmonp) B TI'® (4 M), meranona (4 mi),
UCTIONB3YsT pacTBOp MOHoruapar ruapokcupa jgurus (34,4 wmr, 0,82 mmons) B Boge (1 mun) u
nepeMeIInBaHue B TeueHue 15 4 mpu KOMHATHOH TeMmneparype. JTo Aano rnociie oopaboTku u
OYHMCTKH C MOMOIIBIO KOJIOHOYHOM Xpomarorpaduu ¢ odpatnenHoi ¢azoii [kononka C-18 (50 r),

smoupyst  0,1%  Bogn.  HCI B Bome u aueroHurpwie  0-100%] 2-(7-(3-
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(amuHOMeTHIN)pernn)oeH30dypan-5-1m)-2-(2-(kapOoKCUMeTII)PEHOKCH )yKCYCHOH ~ KHUCJIOTBI
(35e) (40 mr, 90% Brxon) HCI conb B Bume 0esioro TBEpAOro BEIIECTBA, 'H amp (300 MI',
JIMCO-dg) & 12,82 (¢, 2H, obmernuBarotcs ¢ D,0), 8,37 (c, 2H, obmenusarorcs ¢ D,0), 8,13 (x,
J=2,2 Ty, 1H), 7,97 (c, 1H), 7,95-7,87 (m, 2H), 7,78 (a, J=1,7 'y, 1H), 7,65-7,52 (m, 2H), 7,22
(m, 2H), 7,11 (», J=2,2 T'u, 1H), 7,04-6,87 (M, 2H), 6,02 (c, 1H), 4,15 (c, 2H), 3,85-3,56 (M, 2H),
MC (BC+): 432,05 (M+1); MC (3C-): 430,10 (M-1); AnHanu3, pacCUYUTAHHBIA IS
CysH,1NOg.HCI1,2H,0. C, 59,59; H, 5,20; Cl, 7,03; N, 2,78; Hatineno: C, 59,85; H, 5,17; Cl,
7,33; N, 2,90.
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ITonyuenue 2-(2-((7-(3-¢prop-2-(hopmamunome T ) mupuArH-4- 11 )0eH30p ypaH-S-
WI)METOKCH )(peHmn)ykeycHON Kuciotsl (36f)

Cranus-1: Tlonyuenue mpem-Oytun ((4-xmnop-3-pTopnupunnH-2-mi)MeTin)kapoamara
(36b)

Coenunenue 36b monyyanu B COOTBETCTBUHU C INpoLenypoi, onucaHHoil Ha Craguu-2
Cxemsl 26 u3 4-xnop-3-proprukomnaorntpuia (36a) (0,26 r, 1,661 mmonp, CAS Ne 1155847-
43-0) B meranone (15 mu), ucnonesdys BOC-Aurunpun (0,54 r, 2,49 MMonb), ruapat XJopHuaa
wukenst (II) (0,025 r, 0,17 mmonw), Gopruapun natpus (0,19 r, 4,98 mmonp) u NI1-(2-
aMuHOATHI)3TaH-1,2-quamue (0,9 M1, 8,30 MMoOb) Ui TalleHWs PeakmuH. JTO AaJ0 TOCTe
00pabOTKM M OYHCTKH C TOMOIIBK KOJIOHOYHOH (am-xpomaTtorpaduu [cunukarens 12 T,
smoupyst EtOAc B cmecu m3omepos rekcana 0-60%] ¢ momyuenuem mpem-0ytun ((4-xyop-3-
dToprmmupunus-2-un)mermn)kapoamara (36b) (0,26 r, 60% BBIXOA) B BHUAE KPUCTAIUINIECKOTO

TBEPAOTO BEIIECTBA.
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Cragus-2: Tlonmyuenme stun 2-(2-((7-(2-(((mpem-0yTOKCUKapOOHMI)aMUHO )METHI )-3-
dToprmpunuH-4-un)densodypan-5-mn)merokcu)penun)anerara (36¢)

Coenunenue 36¢ nony4anu B COOTBETCTBUU C MpoLeAypol, onucaHHoW Ha Craguu-7
Cxembr 25 w3 stun 2-(2-((7-(4,4,5,5-trerpamerui-1,3,2- nnokcadboponan-2-mui)oeH3odpypaH-5-
win)merokcn)penmn)anerara (le) (243 mr, 0,56 mmonb) B auokcaHe (6 Mi1), UCIIONB3Ysl mpem-
Oytun  ((4-xaop-3-propmupunun-2-wn)mermn)kapbamar  (36b) (145 wmr, 0,56 wmmonb),
tpukanuiipocdar (3 M Bogusiii pactBop, 0,32 mu, 0,95 mmonb), Tpunukiorekcuiadochun (47
mr, 0,17 mmonp) u Pdy(dba); (51 mr, 0,056 mmonb) B aTMocdepe aproHa W HarpeBaHHH TPHU
120°C B Teyernne 90 MUHYT B MUKPOBOJHOBOH MEYH. DTO AaJO mocyie 0O0pabOTKH, OYUCTKH C
MIOMOIIBIO KOJIOHOUHOHU (pumdiu-xpomartorpaduu [cunukarens (12 r), smoupyst EtOAc B rekcane
0-70%] STUT 2-(2-((7-(2-(((mpem-OyTOKCUKAPOOHNIT )aMUHO )ME T )- 3- P TOPITHPUAUH-4-
win)oen3odypan-S-mwn)merokcu)penun)anerar (36¢) (185 wmr, 62% BbIxom) B Buae Oenoro
TBEPJIOTO BELIECTBA; 'H saMP (300 MI'u, AMCO-d) 6 8,50 (m, J=5,0 T'y, 1H), 8,11 (m, J=2,1 I'Ly,
1H), 7,85 (m, J=1,5 'y, 1H), 7,63 (1, J=5,3 I'u, 1H), 7,53 (¢, 1H), 7,34-7,28 (m, 1H), 7,28-7,19
(m, 2H), 7,15-7,08 (M, 2H), 6,91 (.1, J=7,3, 1,3 I'y, 1H), 5,25 (¢, 2H), 3,95-3,86 (M, 2H), 3,62
(c, 2H), 3,34 (c, 2H), 1,39 (c, 9H), 1,00-0,92 (M, 3H); MC (2C+): 535,4 (M+1); 557,4 (M+Na),
(OC-): 534,3 (M-1).

Cragus-3: ITonyuenue STUN 2-(2-((7-(2-(amunHOMETHIN)-3-PpTOpIIMPHAUH-4-
win)0er3odypan-S-mwi)merokcu )henmn)anerara (36d)

Coenunenue 36d mosyyanu B COOTBETCTBUHU C MpoOLEenypoi, onucaHHoi Ha Craguu-7
Cxemsl 23 u3 stun 2-(2-((7-(2-(((mpem-06yTokcuKapOOHIIT)aMUHO )METHI )-3-(h TOpIUPUANH-4-
wn)oer3odypan-S-mwi)merokcu)penun)auerata (36¢) (182 mr, 0,34 mmons) B AXM (5 mn),
ucnons3yst TOK (0,26 mi, 3,40 mmoib). D10 mano nocie 0OpabOTKM M OYMCTKU C IOMOLIBIO
KOJIOHOYHOH udin-xpomatorpadpuu [cumukarens (12 r), smoupyst DMA80O B IXM 0-50%] ¢
HOCJIEYIONIeH OYHCTKOW KOJIOHOYHOH Xpomarorpadum ¢ oOpamenHoi ¢aszon [C18 (50 r),
smoupyss ACN B Bone (conmepsxkameii 0,1% HCI) 0-100%] stun 2-(2-((7-(2-(amuHOMETHT)-3-
¢droprupunuH-4-un)densodypan-5-mn)merokcu)penmn)anerat (36d) (136 mr, 92% seixon) HCI
COJIb B BHUE OEJIOro TBEPIOro BEINECTBA, 'H amP (300 MI'u, AMCO-de) 6 8,63 (m, J=5,0 I'y,
4H, yactuuHo obmenuBarotcs ¢ D,0), 8,12 (n, J=2,2 I'u, 1H), 7,89 (a, J=1,6 T'u, 1H), 7,80 (T,
J=5,3 Ty, 1H), 7,57 (c, 1H), 7,31-7,19 (m, 2H), 7,16-7,09 (m, 2H), 6,92 (1.a., J=7,4, 1,1 'y, 1H),
5,27 (¢, 2H), 4,36 (c, 2H), 3,94 (xB., J=7,1, 1,3 'y, 2H), 3,63 (¢, 2H), 1,00 (T, J=7,1, 1,3 'y, 3H);
F SIMP (282 MI'n, JIMCO-dg) & -128,52; MC (3C+): 435,3 (M+1); (3C-): 469,3 (M+Cl).

Cranus-4: Ilonyuenune 2-(2-((7-(2-(amuHOMeTHN)-3-(pTOpnupuanH-4-mn)deH3odpypan-5-
WI)METOKCH )(peHMIT)yKCYy CHON KUCIOTHI (36€)

Coenunenue 36e nony4aiau B COOTBETCTBUU C Mpoueaypol, onucaHHoW Ha Craguu-6
Cxempt 1, w3 ostun  2-(2-((7-(2-(amurOMeTHN)-3-PTOpNHpUANH-4-1)OeH30ypaH-5-
wi)metokcH )permn)anerata (36d) (61 wmr, 0,14 mmons) B MeOH/TT'® (10 mun), ucnomns3ys
pactBop MoHoruzapata ruapokcuaa gutus (18 mr, 0,42 mmons) B Boze (1 mut). Ito mano mocie
00paboTKM M OYUCTKH MOCPENCTBOM OOpaieHHO-(pa30Bol kojgoHOouHON xpomarorpadun [C18
(50 r), amoupyss ACN B Bone (conepsxkarueit 0,1% HCI) 0-100%] 2-(2-((7-(2-(amunomeTnm)-3-
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¢dToprmpunuH-4-mn)denzodypan-5-mn)merokcu)penmn)ykcycHol kucnotsl (36e) (32 mr, 56%
Bbixon) HCI conu B Buge Genoro TBEpIOro BEINECTBA, 'H amp (300 MI'u, AMCO-de) 6 8,73-
8,58 (M, 4H, wactuuno oomenusarotcsi ¢ D,0), 8,11 (n, J=2,1 I'u, 1H), 7,92 (x, J=1,6 T'u, 1H),
7,80 (1, J=5,3 I'u, 1H), 7,61 (c, 1H), 7,28-7,19 (m, 2H), 7,14-7,06 (m, 2H), 6,91 (T, J=7,3 I'y,
1H), 5,29 (c, 2H), 4,39-4,33 (v, 2H), 3,59 (c, 2H), "’F SIMP (282 MI'ti, IMCO-dg) & -128,34;
MC (OC+): 407,2 (M+1); 429,2 (M+Na), (3C-): 405,3 (M-1); 441,3 (M+Cl). HCl-conp
coenunenust 36e (3,0 r) cycnengupoBanu B HacklleHHOM pactBope NaHCO3 (60,0 mi) u
nepemeruBaiy B TedeHre 30 MuHyT. CycneH3u0 OT(QHUIBTPOBAIH, MPOMBLITN BOOH M CYIIHIIH,

>

nojydas 2,2 T, CONEpKaHHE XJIOPHIOB HE ONpenesuyidi Ha OCHOBE JJIEMEHTHOTO
aHanuza.O0pazen (1 r) pacTBopsui B MeTaHOje, M00aBisis HEOOJbIIOE KOJHUYECTBO BOIHOTO
pacTBOpa rHAPOKCHAA AMMOHHSI, ¥ OYHINAIN KOJOHOYHOH (pyami-xpomMarorpadueii [cunmukarennb
100 r, smoupys DMA-80 B JAXM 0-100%)] ¢ mnonyderuem 2-(2-((7-(2-(amuHOMETHI)-3-
dbroprmpunuH-4-un)oensodypan-S-mn)merokcu)heHun)ykcycHou kuciaotsel (36e) (0,82g, 82%)
CBOBGOIHOTO OCHOBaHMs B BHAe 6eoro Teepaoro semecrsa. 'H SIMP (300 MI'u, AMCO-d) &
8,51 (&, J=5,0 T'y, 1H), 8,09 (m, J=2,2 'y, 1H), 7,87 (un, J=1,6 'y, 1H), 7,69-7,55 (m, 2H), 7,28-
7,14 (m, 2H), 7,12-7,01 (m, 2H), 6,89 (T, J=7,3 'y, 1H), 5,27 (¢, 2H), 4,00-3,95 (m, 2H), 3,55 (c,
2H); MC (OC+): 407,3 (M+1).

Cragus-5: ITonyuenue 2-(2-((7-(3-dTop-2-(hopMaMHUIOMETHIT ) TUPUANH-4 -
win)0eH30¢ypaH-S-un)MeTokcH )peHn)ykcycHoi Kucnotsl (36f)

K  nepememmBaemomy  pactBopy  2-(2-((7-(2-(amuHOMeETHN)-3-dTOpHIHPUANH-4-
wn)0eH3odypan-S-mi)mMerokcn )heHu)ykeycHon kuciotsl (36e) (cBodonnoe ocHoanue 0,200 r,
492 MKMOIIb) B 3amasiHHY0 npooupky nodasmsnu JIM®PA (2,5 mi), 3atem auerat kobanbra (24,5
mr, 98,4 MKMOJIb) B TMOJIOXKHUTEJILHOM TOKe a30Ta u HarpeBaiu npu 150 °C B Teuenue 3 4acos.
PeakIOHHYI0 CMeCh OXJIaXJaJU O KOMHATHOH TeMIepaTrypbl, pa30aBisiii MUHUMAJbHBIM
xomuuectBoM JIMCO wu  ¢dunbrpoBamu. IlodyueHHbBI OCTaTOK OYHMINAINM C TOMOIIBIO
KOJIOHOUYHOM xpomaTorpaduu ¢ obpamennoit ¢azoit [EZ-PREP, xononka C-18, 50 r, amoupysi
aneroHutpusioM B Bone (comepskaineit 0,1% HCl) 0-100%] ¢ nonydenuem 2-(2-((7-(3-drop-2-
(popmamunomernn)mupuauH-4-un)oeH3odypaH-S-mn)Merokcn ) peHmn)ykcycHoi kuciotsl (36f)
(0,0150 r, 7,02%) B BUAE TBEPIOrO BEIIECTBA HE COBCEM OeNoro IBETa, 'H amMmp (300 MTI'w,
JIMCO-dg) 6 8,63 (1, J=5,0 T', 1H), 8,53 (1, J=5,3 'y, 1H), 8,17-8,08 (m, 2H), 7,90 (mx, J=7,6,
1,6 T'u, 1H), 7,74 (a.1., J=40,5, 5,2 T'u, 1H), 7,59 (n, J=7,2 'y, 1H), 7,23 (ann, J=9,1, 7,5, 1,6 I'n,
2H), 7,11 (m, J=1,9 ', 1H), 7,08 (1, J=2,0 I'u, 1H), 6,90 (T.a., J=7.4, 1,2 T, 1H), 5,28 (n, J=2,7
', 2H), 4,59 (an, J=5.9, 2,0 T, 2H), 3,58 (¢, 2H); "°F SIMP (282 MI', IMCO-dg) & -128,85, -
128,87, MC (OC+): 4353 (M+1), (OC-) 433,3 (M-1); AnHanus, pacCUMTAHHBIA IS
Co4H1oFN5,05,0,5H,0: C, 65,01; H, 4,55; N, 6,32; Haiineno: C, 64,80; H, 4,75; N, 6,27.

Cxema 37
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ITony4enue 2-(2-((7-(2-((3TunamuHO )MeTHI)-3-pTOoprupuauH-4-un)oer3odypan-S-
WwI)MeTOKCH )peHnn)ykey cHol Kucnotsl (37d)

Cranus-1: Ionyuerne stun 2-(2-((7-(3-¢prop-2-dpopmunnupuann-4-mn)denzodpypan-S-
wi)merokcH)penmn)anerara (37b)

Coenunenue 37b monyyanu B COOTBETCTBUHU C Mpolenypoi, onucaHHoil Ha Craguu-4
Cxembr 1 w3 ostun 2-(2-((7-(4.,4,5,5-terpameruii-1,3,2-quokcaboponan-2-mui)oeH3odpypaH-5-
wi)merokcH)penmn)anerara (1e) (23,0 r, 52,71 mmons) B DME (345 M), ucrionb3yst 4-xyop-3-
¢ropmukommuansaerun  (37a) (CAS  Ne  1260878-78-1, 10,34 1, 64,82 wmMMoOIb),
ouc(rpudpennndochun) namwtaguii (II) xmopun [Pd(PPh3),Cl] (5,5 r, 7,83 mmomne), pactBop

2

KsPO4 (24,17 1, 113,86 mmonb) B Boxe (46 mu) u HarpeBanue npu 70°C B TedyeHue 2 4 Ha
MacisHONW Oane. DTO mano mocie oOpabOTKH M OYHCTKM € IMOMOIIBI KOJOHOYHOM (uiain-
xpomatorpadpuu [cunukarens, smoupyst 30% EtOAc B H-renrane] stun 2-(2-((7-(3-rop-2-
bopmunnupuans-4-un)densodypan-S-mn)merokcn)dpenmn)anerar (37b) (8,5 r, 37% BeIxOn) B
BUJI€ JKEJITOTO TBEPAOTO BELIECTBA.

Cranusa-2: Ilonyuenume otun  2-(2-((7-(2-((3TunamuHO)MeTHN)-3-PTOpIIUPUIUH-4-
win)oen3odypan-S-min)merokcu )penmn)aunerara (37¢)

K nepememmBaemomy  pactBopy o1Hn  2-(2-((7-(3-¢Top-2-popmunnupunun-4-
wn)oen3odypan-S-mwin)merokcu)penun)anerata (37b) (8,0 r, 18,45 mmonp) B TT'® (160 wmn)
nobasmsun strnamud (0,83 1, 18,45 wmmonb), TpwdTwinamua (0,56 T, 5,53 mmonb) mpu
KOMHATHOW TeMIeparype U nepeMemuBanu B TedeHue 1 daca. K 3TOH peakuMOHHON cmecH
nobasmsmn mopumsima NaBH4 (1,04 1, 27,68 MMonb) mpu KOMHATHOHW TeMmmeparype u
nepemMelmuBaHMd B TedueHue 30 MuH. PeakimioHHyro cmech racuim Bomoi (80 wmu)
skcrparupoBain  EtOAc (2x500 wmu). OOBenUHEHHBIE OPTaHUYECKUE CJIOM TPOMBIBAIIU
HACBIIIEHHBIM  BOAHBIM  PAaCTBOPOM  XJIOPHIA  HATPUS, CYyUIMIH, (QUIBTPOBATH |
KOHLIIGHTPUPOBAIM B BakyyMe. [loJydeHHbI OCTATOK OYMINAIHA KOJOHOYHOH  (puaim-
xpomatorpadueit [cunukarens, smoupyst 50% EtOAc B H-renTaHe]| ¢ mosydeHueM 3T 2-(2-
((7-(2-((>TunmamusO )MeTHN)-3-proprupuauH-4-un)oeH30dypaH-5-1i)MeTOKCH ) €HIIT )arieTaTa

(37¢) (8,0, 94% BBIXO) B BUIE KUAKOCTHU KEJITOTO LIBETA.



168

Cragus-3: 2-(2-((7-(2-((>TrnamuHO )MeTHN )-3-proprnupuauH-4-un)oensodypan-S-
wi)MeTokcH )peHmn)ykeycHas kuciora (37d)

Coenunenue 37d nonyuyanu B COOTBETCTBUHM C MpOLEAypoi, onucaHHON Ha Craguun-8
Cxempr 1 w3 ostun 2-(2-((7-(2-((eTunamuHo)MeTnn)-3-pTopnupunuH-4-un)densodypan-5-
win)merokcu)penmn)anerara (37¢) (4,5 r, 9,7 mmons) B TI'® (45 mu), meranona (45 min) u
UCTIONB3YSl PAacTBOp MoHoruzaparta ruppokcuna ymrus (1,22 r, 29,18 mmonb) B Boge (45 mi) u
Harpesanue B Teuenre 1 4 mpu 40 ° C. D10 mano mocie 06pabOTKH U OYMCTKH C TIOMOLIBIO
KOJIOHOUHOM (hyam-xpomarorpaduu [cunukarens, smoupys 10% MeOH B IXM] 2-(2-((7-(2-
((>Tunamuno )MeTHn)-3-proprupunrn-4-mn)oen3odypaH-5-uia)MeTOKCH )EHUIT ) yKCYCHYFO
kucioty (37d) (0,96 r, 23% BBIXOI) B BHIE JKEATOrO TBEPIOTO BEIECTBA, 'H sIMP (300 MI',
JIMCO-dg) 6 8,53 (m, J=4,9 I'u, 1H), 8,09 (n, J=2,2 I'u, 1H), 7,88 (x, J=1,7 I'y, 1H), 7,67 (T,
J=5,3 T'u, 1H), 7,61 (¢, 1H), 7,27-7,17 (M, 2H), 7,12-7,05 (M, 2H), 6,90 (1, J=7,3 I'y, 1H), 5,28
(c, 2H), 4,05 (n, J=2,3 'y, 2H), 3,57 (¢, 2H), 2,73 (xB., J=7,2 'y, 2H), 1,10 (T, J=7,1 'y, 3H);
PF AMP (282 MI'n, JIMCO-dg) & -128,85; MC (3C+): 4353 (M+1); (3C-) 433,3 (M-1);
Ananus, paccuntanabid 1t CosHosFN,O4,1,5H,0: C, 65,07, H, 5,68; N, 6,07; Haiineno: C,
65,34; H, 5,75; N, 5,76.

Cxema 38
?ﬁ jl‘ ElBr COuEt NaOHa’MeOH
NHBoc NH E-Ol::
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ITonyuenue 2-(2-((7-(2-(amuHOMeTHN)-3-(pTOpIIMPpUANH-4-1T)0eH30 ypaH-5-

WI)METOKCH )(peHnT)0yTaHoBOM KUCIOTHI (38¢)

Cramgus-1: Tlonyuenme stun 2-(2-((7-(2-(((mpem-0yTOKCHKapOOHMI)aAMUHO )METHI )-3-
broprmmpunuH-4-mun)oensodypan-S-min)merokcu)henun)oyranoara (38a)

K nepememmusaemomy pacteopy JAMPA (80,0 mm) u NaH (2,23 wmr, 93,18 mmonb)
n00aBIISLTH pacTBop STHI 2-(2-((7-(2-(((mpem-0yTOKCUKapOOHMIT )AMUHO )METHI )- 3-
droprmpunuH-4-mn)denzodypan-5-mn)merokcu)penmn)anerara (36¢) (20,0 r, 37,41 mmonb) B
JIM®A (80,0 mun) B armocdepe asora npu 0 °C. Peakionnyro cmech nepemernupany npu 0°C B
TeueHne 1 4, mo kamsaM pobaemsum OpomdTan (3,26 mr, 29,93 mmoms) mpu 0°C m
nepememuBany npu 0°C B Teyenue 1 4 B atmocdepe a3ora. PeakimoHHYI0 CMeCh BBUIMBAJIM B

Bony (2,0 ;) mpu mepeMeIIMBaHUM M IOJY4YEHHBIH OCaZOK coOMpaiu (UIBTPOBAHHEM.
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ITonyuennsiii ocratok pactBopsuiu B EtOAc (200 wm) cymwunn, QuipTpoBamun u
KOHLIEHTPUPOBAJIU B BaKyyMe c MOJYy4YECHUEM ST 2-2-((7-2-(((mpem-
OyTOKCHKapOOHMIT)aMUHO))METUI)-3-pTOopIHpuAnH-4-1)0eH30dypan-5-
wi)merokcn)penmn)oyranoara (38a) (15,0 r, 71% BbIXOA) B BHIE JKENTOrO BSI3KOTO
nonyteepaoro Beuiectsa, MC (3C+): 563,2 (M+1).

Cranus-2: [Tonyuenue 2-(2-((7-(2-(((mpem-0yTOKCUKAPOOHMIT )aMHUHO )METHI )-3-
droprupuans-4-nn)densopypan-S-un)merokcn)derrn)OyraHoBoi kucaoTs! (38b)

K nepeMeLIUBAaEMOMY pacTBopy 3THUJ 2-2-((7-2-(((mpem-
OyTOKCHKapOOHMIT)aMUHO )METHI)-3-pTOpIHpUANH-4-111)0eH30d ypan-5-
wi)metrokcH )penmn)oyranoara (38a) (12,0 r, 21,32 mmons) B TI'® (120 mu) nobasnsiiu MeOH
(96 mi) u pactBop NaOH (2,55 mr, 63,98 mmonb) B Boze (96 mMi1) mpu KOMHATHOM TeMIepaType
u Harpesanu npu 55°C B TedeHue 3 4. PeakimOHHYIO CMeCh OXJaXKJalH, KOHLIEHTPUPOBAIU B
Bakyyme u pazbasmsuin 100 mur Bozbl. Peakiimonnyro cMech oxnaxkaanu 10 0°C U mogkucsm
1o pH 2-3, ucnone3ys pacteop 10% KHSO,4. PeakunonHyio cMech nepemMeruBaiu B TeueHue |
4 ipu 0°C ¥ MOJy4EeHHOE TBEPOE BEIIECTBO COOMpay (GUIBTPOBAHNEM C Monmy4deHneM 2-(2-((7-
(2-(((mpem-O6yTokcukapOOHMIT)aMUHO )METHN )-3-proprnupunana-4-un)oenzodypan-S-
wi)MetokcH )penmn)oyranoBoii kucnotsl (38b) (9,1 mr, 80% BBIXOI) B BHIE KEATOTO TBEPIOTO
Bemmecta, MC (OC+): 535,2 (M+1).

Cragus-3: 2-(2-((7-(2-(amunomeTuN)-3-propnupunun-4-nn)oenzopypan-S-
wi)MeTokcH )peHmn)oyranosas kucnora (38¢)

K nepememuBaemomy pactBopy 2-(2-((7-(2-(((mpem-0yToKcHKapOOHNIT)aMIHO )METHII)-
3-¢propnupunus-4-mn)oensodypan-5-un)merokcn)penmn)oyranoBoii  kuciaorel (38b) (6,0 T,
11,22 mmonb) B EtOAc (72 wmn) noGammsiu 15% MTBE.HCI (60 M) mpu KOMHATHOIM
temnepatype u Harpesas npu 40°C B Teuenue | u. OOpasoBaBlueecs TBEpAOE BEIIECTBO
BBIAEJSIIOT IyTEM JIeKaHTalMu U30bITKa pacTBopuTens u pactupanus ¢ EtOAc (30 mur), nmomydas
2-(2-((7-(2-(amunOMeTHN )-3-pTOpUpuaNH-4-1n)oeH30d ypaH-5-
wi)metokcH )penmn)oyranoByro kucnoty (38¢) (3,8 r, 68% Brixon) HCI conb B BuAe kenToro
TBEPJIOTO BELIECTBA; 'H ssmP (300 MI'u, AMCO-dg) 6 8,64 (T, J=5,4 T'u, 4H), 8,20-8,05 (m, 1H),
7,94 (c, 1H), 7,81 (T, J=5,3 'y, 1H), 7,63 (c, 1H), 7,30-7,19 (m, 2H), 7,18-7,06 (M, 2H), 6,94 (T,
J=7,4Tu, 1H), 5,30 (c, 2H), 4,36 (kB., J=6,0 I'u, 2H), 3,84 (1, J=7,4 'y, 1H), 1,95 (n.1m1.,, J=14,6,
7,2 T'u, 1H), 1,67 (a.t., J=13,9, 7,3 T'y, 1H), 0,80 (1, J=7,3 I'y, 3H); MC (3C+): 435,5 (M+1);
Amnanus, paccuutannbiil as CosH;FN,04,1,35HCLH0: C, 59.85; H, 5,29; Cl, 9,54; N, 5,58;
Haiineno: C, 59,59; H, 5,33; Cl, 9,87; N, 5,57.
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Cxema 39
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[Tonyuenne mpem-oytun 2-(2-((7-(2-(amunomernn)-3-proprupunus-4-un)oen3odypan-
S-ummerokcu)dpenmn)anerara (39e)

Cragus-1: ITonyuenue 3-¢prop-4-(5-(runpokcumerni)oenzodpypan-7-
wi)nukonHoHUTpUia (39b)

Coenunenue 39b nonyyanu B COOTBETCTBUHU C MpoOLenypoi, onucaHHoi Ha Craguu-4
Cxembr 1 w3 (7-(4,4,5,5-terpamerui-1,3,2-quokcadoponan-2-un)oeH3odpypaH-S-mi)MeTaHoaa
(22i) B nuokcane, ucnomnb3ys 3-¢rop-4-tioanukonunonutpun (39a) (CAS Ne 669066-35-7),
PdCl,(PPh3), u pacTBOp kapOoHAT Kanus B BOJE. DTO A0 1ocyie o0paboTKu U OUUCTKHU 3-PTOp-
4-(5-(ruapokcumerin)oensobypan-7-um)mikomuHorrTprn (39b); 'H SAMP (300 MI'n, JIMCO)
& 'H SIMP (300 MI't, IMCO-dg) & 8,74 (n, J=4,9 T'n, 1H), 8,15 (amn, J=6,1, 4,8, 1,1 I'n, 1H),
8,11-8,06 (m, 1H), 7,80 (c, 1H), 7,52 (¢, 1H), 7,11-7,06 (m, 1H), 5,36 (t.x., J=5,7, 1,1 T'y, 1H),
4,66 (n, J=5,7 'y, 2H); MC (3C+): 269,10 (M+1).

Cragus-2: [Tonyuenue mpem-0y T 2-(2-((7-(2-umano-3-¢propnupuarH-4-
win)oen3odypan-S-mwin)merokcu )penmn)aunerara (39d)

Coenunenue 39d monyyanu B COOTBETCTBUHU C Npouenypoi, onucaHHoi Ha Craguu-2
Cxemsl 1 m3 3-¢rop-4-(5-(runpokcumerin)den3odypan-7-wn)mukonuHonutpuiaa (39b) (5,0 r,
18,64 mmonb) B TT'® (75 M), ucnone3ys tpudenundocdus (7,8 r, 29,73 Mmons), mpem-0yTu
2-(2-runpoxcudennn)anerar (39¢) (CAS Ne: 258331-10-1; 4,0 r, 19,23 mmonb) U pacTBop
DIAD (6,0 1, 29,67 mmonb) B TI'® (10 M), 1 mepeMeInnBaHue MPU KOMHATHOH TeMIlepaType B
tedeHue 30 muH. DTO nano nocne odbpadorku mpem-oyrun 2-(2-((7-(2-unano-3-propnupuauH-
4-unm)denzodypan-S-un)merokcu)penmn)amnerar (39d) (5,6 r, 66% BbIXOA) B BUAE HE COBCEM
©eJoro TBepAOro BEIIECTRA.

Cranusa-3: Ilonyuenme mpem-Oytun  2-(2-((7-(2-(amuHomeTnn)-3-proprupuaun-4-
win)oen3odypan-S-min)merokcu )henmn)aunerara (39e)

K nepememuBaemomy pactBopy mpem-0ytun 2-(2-((7-(2-unaHo-3-pTopnupunus-4-
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win)oen3odypan-S-mi)merokcu)penmn)anerara (39d) (5,5 r, 11,32 mmons) B TT'® (75,0 mn)
nobasmsmn TOA (8,6 r, 7,5 mMmonb) U Brnaxsbelii Hukenb Penes (16,5 r,) mpu KOMHaTHOH
TEeMIepaType U PeaKkIHOHHYI0 CMeCh IepeMeLINBaIi MPU KOMHATHON TeMIepaTrype B T€UeHHE
HOuu B atMoc(epe Bomopona (masienue 1,5 Oap). PeakunoHHyI cMech (UIBTPOBAIM uepes3
cioit nenura U npomsiBanu Bogou (50 min) u TI'® (50 mu). Punbrpat skcTparuposanu EtOAc
(2%55 M) n 0OpeTUHEHHBIE OPTAHUYECKUE CIIOH ITPOMBIBAIN HACBIIEHHBIM BOIHBIM PaCTBOPOM
xnopuga Hatpus (100 mu), cymwin, (GUIBTPOBAIM W KOHIEHTPHUPOBAIM B BaKyyMe.
[TonyueHHBIH OCTATOK OYMINAIN KOJOHOYHOH (udm-xpomaTtorpadueit [cumukarens (80 r),
smoupys XM B DMA-80 0-50%] ¢ nonyuenuem mpem-oytun 2-(2-((7-(2-(amuHOMETHI)-3-
dbroprnmpunuH-4-un)oensodypan-S-mn)merokcu)pennn)anerata (39e) (0,750 r, 17%) B BuAe
xentoro cupomna. (I[IpumedyaHue: KOJOHKY HAChINAIH 8 MJI BOJHOIO pPacTBOpa THAPOKCHIA
aMMOHHS TIepell aHAJH30M MPOOBI); 'H sMP (300 MI'u, IMCO-dg) & 8,57 (m, J=5,0 T'u, 1H),
8,52 (¢, 3H), 8,06 (1, J=2,2 'y, 1H), 7,85 (n, J=1,6 T'y, 1H), 7,73 (1, J=5,3 T'y, 1H), 7,52 (¢, 1H),
7,18 (1.o., J=7,7, 1,7 'y, 1H), 7,13 (an, J=7,4, 1,7 I'u, 1H), 7,07-7,00 (M, 2H), 6,84 (1.1., J=7.4,
1,0 I'u, 1H), 5,20 (c, 2H), 4,30 (n, J=5,4 I'y, 2H), 3,47 (c, 2H), 1,16 (c, 9H); MC (3C+): 463,10

(M+1).
Cxema 40
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[Tonyuenne 2-(2-((7-(2-(amuuomernn)-3-proprupunus-4-un)-2,3-guruapodensodypan-
S-un)merokcu)penni)ykcycHon kucnotsl (40g)

Cragus-1: ITonyuenue (7-6pom-2,3-nurunpodensodypan-S-mi)meranosna (40b)

Coenunenue 40b nonyyanu B COOTBETCTBUHU C MpoOLEeAypoi, onucaHHoi Ha Craguu-1
Cxembr 1 u3 7-Opom-2,3-murunpobensodypan-S-kapooHosoii kucnotsl (40a) (500 r, 2057
mmosib, CAS Ne 335671-77-7) u N-merunmopdonuna (500 r, 2057 mmons) B TI'® (10 n),
ucnonb3ysi n3odyTumxnoppopmuar (337,12 r, 2468,4 mmonnb), BogHbii pactBop Na,COs3 (981,0
r, 9256,46 Mmmoib), B Boae (6,6 1), NaBH, (326,8 r, 8639,7 MMoJib). D10 Aao nocjie o0padoTku
(7-6pom-2,3-nuruapodenzodpypan-S-un)meranon (40b) (490 r) B BHAE CBETJIO-PO30BOTO
TBEPJIOTO BEIECTBA, 'H samp (300 MI'uy, AMCO-dg) & 7,22-7,20 (m, 1H), 7,16-7,13 (m, 1H),
5,15 (r.a., J=5,8, 0,7 ', 1H), 4,59 (1, J=8,8 ', 2H), 4,38 (1, J=5,7 ', 2H), 3,27 (1, J=8,8 I'Ly,
2H).

Cragus-2:  Tlonyuenwe  3-drop-4-(5-(ruppokcumermn)-2,3-nuruapodenzodypan-7-
wi)mukouHoHUTpUia (40c¢)

K nepemermmBaemomy pactopy (7-0pom-2,3-nurunpodensodypan-S-mi)meranona (40b)
(480 1, 2095,52 mmonb) B Tonyone (3,36 m) nobasmsmu BISPIN (643,8 r, 2535,5 mmons), TPP
(3,07 r, 11,73 mmons), PdCLy(PPhs), (14,7 r, 20,95 mmonb) u anerar kamus (343,4 r, 3499,51
MMOJIb) IIPH KOMHATHOH TeMmmiepatype B arMocepe aszora u Harpesanu npu 110°C B TeueHue
4,0 4. PeakiMOHHYIO CMeCh OXJIAKIAIH 10 K.T. U aodasmsuu 3-(rop-4-HOAMMKOTUHOHUTPIIT
(39a) (478,1 r, 1927,87 mmounn), PACl,(PPhs), (23,53 1, 33,52 mmoinb) u pactBop Na,CO5 (1108
r, 10456,6 mmonb) B BOome (3,0 J) mpu KOMHATHOH Temrieparype B aTrMocdepe azora u
nepememBaid B Tederne 14 u mpu 100 °C. Dro mano mocne obpabotku 3-¢prop-4-(5-
(runpoxcumernn)-2,3-nuruapodensodypas-7-uin)nukoauHonurpua (40¢) (135,0 r, 24% BbIxon)
B BUJI€ TBEPIOIO BEIIECTBA HE COBCEM OeJIoro IBeTa. 'H amp (300 MTI'y, AMCO-dg) 6 8,64 (an,
J=4,9, 0,9 I'n, 1H), 7,96 (an, J=6,3, 4,9 I'u, 1H), 7,39-7,33 (M, 1H), 7,24 (¢, 1H), 5,19 (1, J=5.6
I'u, 1H), 4,61 (t, J=8,7 T'u, 2H), 4,46 (n, J=5,6 T'u, 2H), 3,27 (1, J=8,7 I'y, 2H); MC (3C+):
271,3 (M+1).

Cragus-3: Ilonyuenue STUT 2-(2-((7-(2-umano-3-propnupunun-4-umn)-2,3-
nuruapodensodypan-S-un)merokcu)pennn)anerara (40d)

Coenunenne 40d nonyyanu B COOTBETCTBUHU C Npouenypoi, onucaHHoi Ha Craguu-2
Cxembl 1 u3 3-¢prop-4-(5-(ruppokcumerin)-2,3-muruapoden3odypan-7-win) MUKOTHHOHUTPHIIA
(40¢) (125,0 1, 462,53 mmonb) B TI'® (1,87 1), ucnons3ys tpudenundocdun (194,10 r, 740,02
MMOJIb), 3Tun 2-(2-ruppokcudenmn)anerar (1¢) (116,79 r, 648,11 mmons), pacrsop DIAD
(150,15 r, 740,01 mmomnb) B TI'® (0,25 ;). IT0 mano mocae obpadorku 3t 2-(2-((7-(2-uuano-
3-¢ropnupunus-4-mn)-2,3-muruapodensodypan-S-mn)merokcu)penmn)anerar (40d) (131,0 T,
66% BBIXOZ) B BHIE HE COBCeM Oesioro Teeproro semectsa, 'H SAMP (300 MI', JIMCO-ds) &
8,88 (c, 1H), 8,67 (m, J=4,9 I', 1H), 7,99 (an, J=6,2, 4,9 'y, 1H), 7,48-7,43 (M, 1H), 7,38 (c,
1H), 7,28-7,16 (m, 1H), 7,08 (x, J=8,1 'y, 1H), 6,98-6,85 (m, 1H), 5,06 (c, 2H), 4,64 (1, J=8,7
I'n, 2H), 3,97 (xB., J=7,1 'y, 2H), 3,61 (¢, 2H), 3,32-3,21 (m, 2H), 1,05 (T, J=7,1 'y, 3H).

Cragus-4: Ilonyuenme stun 2-(2-((7-(2-(((mpem-0yTOKCUKapOOHMI)aMHHO)METHII )-3-



173

droprmpunuH-4-mn)-2,3-qurunpodensodypan-S-min)merokcn ))penmn)auerata (40e)

K pacrBopy stun 2-(2-((7-(2-uuano-3-propmupunun-4-umn)-2,3-aguruapodensodypan-5-
win)merokcn)penmn)anerata (40d) (130,0 r, 300,61 mmons) B TI'® (2,6 ) npu k.T. 1oOaBIsLIIN
Boc aurunpun (180,0 r, 4824,74 mmons), TOA (190,0 r, 1877,6 mmonb) u Hukens Penes (200,0
r). Peakunonnyro cmech rugpuposanu npu 38 °C npu naBneHun Bopopona 7 kr/cm”. ITO 1ano
nocyie oopabotku >tun 2-(2-((7-(2-(((mpem-O6yTokCHKapOOHIIT ) aMUHO )METH )-3-HTOPTUPUIH-
4-nn)-2,3-quruapodensodpypan-5-un)merokcu)penun)amerar (40e).

Cranus-5: ITonyuyenue 2-(2-((7-(2-(((mpem-0yTOKCUKaPOOHMIT ) AMUHO )METHI )-3-
droprmpunuH-4-mn)-2,3-quruapodensodypan-S-mn)merokcH )pennn)ykcycHon kucaotsl (40f)

K NepeMELINBAEMOMY pacTBopy 3THUI 2-2-((7-2-(((mpem-
OyTOKCHKapOOHIIT)aMUHO )METH)-3-hTopnupunut-4-ui)-2,3-nuruapoden3zodpypas-5-
wi)merokcH)penmn)anerara (40e) (160,0 r, 298,18 mmonb) B TT® (2,4 1) nobasisiiu pacTBoOp
NaOH (80,0 r, 2000 mmonps) B Boze (0,800 x1), MeOH (0,800 1) u nepemernnsanu mpu 40°C B
TedeHue 2 4. PeakIIMOHHYI0 CMeCh KOHLIEHTPUPOBAIN IS YAAJICHUS JIETYUYHUX PAaCTBOPHUTENEH,
oxnaxnanmu no 0°C u nmoaxucnsimu pactsopom KHSO, (480,0 r B 1,2 n). Iony4eHHoe TBepaoe
BEIIECTBO cobupanu (bunsTpoBaHUEM c MOJyYEHUEM 2-2-((7-2-(((mpem-
OyTOKCHKapOOHIIT)aMUHO )METI)-3-hTOpupunuH-4-ui)-2,3-nuruapodenH3odpypas-5-
wi)metokcH)penmn)ykcycHor kucnotel (40f) (75,0 r, 46% BbIXON) B BUAE HE COBCEM OENoro
TBEPJOTO BELIECTBA, 'H sMmP (300 MI'u, IMCO-dg) & 12,20 (c, 1H), 8,44 (m, J=5,0 'y, 1H),
7,53-7,44 (M, 2H), 7,36 (c, 1H), 7,29-7,21 (m, 3H), 7,11 (n, J=8,1 I', 1H), 6,94 (T, J=7,3 I'Ly,
1H), 5,11 (c, 2H), 4,64 (T, J=8,7 I'y, 2H), 4,41 (c, 2H), 3,59 (¢, 2H), 3,38-3,23 (M, 2H), 1,44 (c,
9H).

Cragus-6: ITonyuenue 2-(2-((7-(2-(amunomeTnn)-3-pTOoOprupunuH-4-umn)-2,3-
auruapoden3odypaH-5-un)Merokcn )HeHmN )yKCyCcHOM KHCIoThI (40g)

K nepememmuBaemomy pactBopy 2-(2-((7-(2-(((mpem-0yToKCHKapOOHMIT)aMIHO )METHI)-
3-¢ropnupunus-4-mn)-2,3-muruapodensodypan-S-mn)merokcu )henmn)ykcycHol kuciotsl (40f)
(75,0 r, 147,48 mmonp) B MTBE (1,5 1) nobasmsuiu 15% MTBE.HCI (375,0 mi) u Harpesasiu
npu 40°C B Teuenue S5 4. K peaknuonnoit cmecu nobasmsuin TOA (80,0 M) mpu KOMHATHOM
Temmeparype u nepemernnBaiu B TeueHue 30 muHyT. [lonydeHHOE TBEpIOe BELIECTBO cOOMpan
(UIBTPOBAHHEM C MOJyYEHUEM COJIM THIPOXJIOpHAa TpuaTWwiamuHa 2-(2-((7-(2-(amuHOMETHI)-
3-¢ropnupunus-4-mn)-2,3-muruapodenH3odypan-5-mn)MeTokcH )h eHIIT)YKCY CHOM KHUCIIOTbI
(40g) (37,0 1) B BHze He coBceM Gemoro TBepaoro Bemectsa; 'H SAMP (300 MI't, IMCO-dg) &
8,46 (1, J=5,0 ', 1H), 7,54 (T, J=5,3 'y, 1H), 7,43 (n, J=1,7 'y, 1H), 7,34 (c, 1H), 7,26-7,15 (m,
2H), 7,04 (n, J=8,1 I'y, 1H), 6,88 (T, J=7,3 I'y, 1H), 5,07 (¢, 2H), 4,59 (T, J=8,7 'y, 2H), 4,15 (c,
2H), 3,52 (¢, 2H), 3,27 (T, J=8,7 I'u, 2H), 2,77 (xB., J=7,2 I'u, 5H), 1,07 (T, J=7,2 'y, 8H); MC
(OCH): 409,10, B3C-): 407,3 (M-1); AHanms, paccYUTaHHBIN TUTST
Ca3H21FN204,1,25H,0.HCLN(CHCHs)3: C, 61,26; H, 7,00; CI, 6,24; N, 7,39; Haiineno: C,
61,07; H, 6,76; C1, 6,55; N, 7,39.

Cxema 41
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[Tonyuenue 2-(2-((7-(3-(1-amun0-3,3,3-Tpud Topnponun)pennn)oenzodpypan-S-
WI)METOKCH )(peHMIT)yKCYy CHON KUCTOTHI (41€)

Cranus-1: Ionyuenue N-(1-(3-6pomdennn)-3,3,3-TpudTopnponunuaeH)-2-
MeTHIponaH-2-cynbdpunamuna (41b)

Coenunenue 41b nonyuyanu B COOTBETCTBUHU C MpoLeAypoi, onucaHHoil Ha Craguu-5
Cxewmsl 1 u3 1-(3-6pomdpennn)-3,3,3-tpudropnponan-1-ona (41a) (0,77 r, 2,88 mmons; CAS Ne
13541-14-5) wu (R)-2-mermnnponan-2-cynbpunamuna (0,699 r

terparuapodypane (15 mi), ucnons3ys Terpastokcuturad (1,973 r, 8,65 mmons). D10 mano

, 5,77 w™mMmomb) B
nocje oOpabOTKU M OYUCTKHU C MOMOIIBIO KOJIOHOYHOH (uaui-xpomarorpaduu (cunmkarens, 0-
30% EtOAc B rekcane) N-(1-(3-OGpom¢pennn)-3,3,3-TpudropnponuimaeH)-2-MeTUIponaH-2-
cynbhuramun (41b) (0,33 r, 30,9% BBIXOI) B BUAE rycTOro skentoro Macaa. 'H SIMP (300 MIw,
JIMCO-de) 6 8,08 (c, 1H), 7,99-7,85 (m, 1H), 7,80 (n, J=7,4 'y, 1H), 7,49 (1, J=7,9 I'u, 1H),
4,92-4,67 (m, 1H), 4,68-4,39 (m, 1H), 1,28 (c, 9H). '°F SIMP (282 MI'w, IMCO) & -59.,46.

Cranus-2: IMonyuenue (R)-N-(1-(3-6pomdenun)-3,3,3-tpudroprnpornw)-2-
MeTHJIponaH-2-cynbdunamuna (41¢)

Coenunenue 4l¢ nony4aiau B COOTBETCTBUU C IpoLeaypol, onucaHHoW Ha Craguu-3
Cxembl 5 u3 N-(1-(3-6pombenmn)-3,3,3-TpupTopIpONUIHICH )-2-METUIPOTIAH-2-
cynbpuramuna (41b) (330 mr, 0,891 mmonbs) B Terparugpodypane (10 mui), HCIONB3Ys
ooprunpun Hatpus (169 mr, 4,46 MMoub). DTO Aano nocjie oOpaboTKU U OYUCTKU C MOMOIIBIO
KOJIOHOUHOU (hiin-xpomaTorpaduu [(CHUIHUKAreb, SIIOUPYS STHIALNETATOM B CMECH M30MEPOB
reKcaHa (0-30%)] (R)-N-(1-(3-6pomdpennn)-3,3,3-Tpud roprnpomniun)-2-MeTHIponaH-2-
cynepunamuna (41¢) (260 mr, 0,698 mmonb, 78% BBIXOA) B BUAE MPO3PAYHOTO OECIBETHOTO
macna. 'H SIMP (300 MI', JIMCO-dg) & 7,76 (n, J=1,8 T, 1H), 7,54-7,45 (m, 2H), 7,31 (1.1,
J=7,7, 2,4 Ty, 1H), 5,92 (7, J=10,1 I'y, 1H), 4,53 (1.1., J=9,5, 4,7 I'u, 1H), 3,10-2,57 (m, 2H),
1,12 (¢, 9H). "°F SIMP (282 MI'n, IMCO) § -61,36.

Cragus-3: IMonyuenue >tun 2-(2-((7-(3-(1-((R)-1,1-gumermmtrncynspruHamugo)-3,3,3-

Tpudropnponmn)pennn)oensopypan-S-un)merokcu )penun)auerara (41d)
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Coenunenue 41d monyyanu B COOTBETCTBUU C Mpolenypoil, onucanHoi Ha Cranuu-4
Cxempr 1 w3 ostun 2-(2-((7-(4.,4,5,5-terpamerui-1,3,2- nnokcadboponan-2-mui)oeH3odpypan-5-
win)merokcH)penmn)anerara (1le) (366 mr, 0,838 mmornb) B quokcane (5 mi), ucnons3ys (R)-N-
(1-(3-6pomdenmn)-3,3,3-rpudTopnponiun)-2-MeTmimnpomnan-2-cynbpunamun  (41e¢) (260 wr,
0,698 mmonb), ouc(tpudennndochun) namanuii (II) xmopun [Pd(PPhs),Cl] (49,0 mr, 0,070
mmoub), 3,3 M Boasbii pactBop KoCOs (0,635 mit, 2,095 mmone) u HarpeBanue npu 100°C B
TedeHHue 16 4acoB Ha MacisiHON OaHe. DTO nano mocie oOpabOTKH M OYUCTKH € TOMOLIBEO
KOJIOHOYHOM (idii-xpomarorpaduu [cunukarens (24 r), samoupys 0-3% MeOH B IXM] sTun 2-
(2-((7-(3-(1-((R)- 1,1-mumetnmmsTrncyaspuHamMuno)-3,3,3-tpud ropnpornmi ) eHun ) oeH3odp ypan-
S-un)merokcu)pennn)anerar (41d) (248 mr, 59,0% BbIXOR) B BHIE Macja OPaHKEBOTO ILIBETA,
KOTOPOE MCIOJIb30BAJIN KaK TakoBoe B cienyromeit peakuuu, MC (3C+) 602 (M+1).

Cranus-4: Ionyuenue 2-(2-((7-(3-(1-amuno-3,3,3-tpudropnponmn)dennn)oenzopypan-
S-un)meTokcH )peHnT)yKCyCHON KUCIOTHI (41e)

K pacTBopy STHI 2-(2-((7-(3-(1-((R)-1,1-numeTunms TrncyabpuHaMuIo)-3,3,3-
Tpudropnponmn)pennn)oensopypan-S-un)merokcn)penmn)auerara (41d) (248 wmr, 0,412
mmone) B EtOH (5 mi) nmobasnsiim 4 M HCI B nmuokcane (0,206 my, 0,824 mmonb) u
nepeMelMBald MPU KOMHATHOM Temmeparype B TedeHue | uaca. K peakuuonHONM cmecu
nobasmsmn 2 M BoxmH. LiOH (0,561 mu, 1,122 Mmonp) M mepemeInmuBaid NpU KOMHATHOH
Temmneparype B TeueHHe 16 u, HelTpanmmzoBamum 3 M BomeiM pactBopoM HCl nmo pH 7.
HeliTpanbHblii pacTBOpP OYMINAIM KOJOHOYHOH xpomartorpadueit ¢ oOpameHHONH (Ha3oi.
[komonka C-18 (100 r), amoupys 0,1% Bogueim pactBopom HCl B H,O u MeCN 0-100%] ¢
MOJTyYeHUEM 2-(2-((7-(3-(1-amuno-3,3,3-Tpudropnponmn)penun)oeH3zodypan-5-
win)MeTokcH )henmn)ykcycHoit kucnotel (41e) (135 mr, 77% Bbixox) HCI conp B Bume Oenoro
TBEPAOTO BEIECTBA. 'H AMmP (300 MI'y, IMCO-de) 6 8,05 (m, J=2,2 'y, 2H), 7,93 (a1, J=7,2,
1,7 I'u, 1H), 7,70 (n, J=1,6 I'y, 1H), 7,66-7,50 (m, 3H), 7,17 (T, J=7,6 I'y, 2H), 7,03 (7, J=8,1 I'y,
1H), 6,99 (n, J=2,2 T'y, 1H), 6,84 (T, J=7,4 T'y, 1H), 5,21 (¢, 2H), 4,66 (ax, J=8,9, 5,5 T'y, 1H),
3,53 (¢, 2H), 3,14 (n, J=10,0 I'y, 2H). "F SIMP (282 MTI', JMCO-dg) & -61,80; MC (3C+):
470,0 (M+1), (OC-): 467,0 (M-1); Ananus, paccuntannbiii st Co¢HooFsNO4.HCI,1,25H,0: C,
59,10; H, 4,86; Cl, 6,71; N, 2,65; Haiineno: C, 59,11; H, 4,67; Cl, 6,75, N, 2,78.

Cxema 42
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[Tonyuenue 2-(2-((7-(3-(amunomeTnn)-2-propdennn)-4-propoenzodypan-5-

WT)METOKCH )-4-METOKCU(EHIIT)YKCYCHOM KUCIIOTHI (42¢€)

Cragus-1: ITonyuenue (7-6pom-4-propOenszodypan-S-un)meranona (42b)

Coenunenue 42b monyyanu B COOTBETCTBUHU C MpoLenypoi, onucaHHoi Ha Craguu-1
Cxemsl 1 u3 7-6pom-4-propOensodypan-5-kapOonosoii kucnotel (42a) (900 mr, 3,47 mMmonb,
npuodperenHoii y PharmaBlock, PB95207), ucnone3yss N-merunmopdonun (0,44 mu, 3,97
mMmoiib) B TI'® (10 mur), m3olyrumxnopdopmuara (0,55 mu, 4,17 mmonb) u NaBHy (394 wr,
10,42 mmosb) B Boze (5 mut). D10 najo nocie oOpabOTKHM M OYHCTKH C UCTIONb30BaHHEM (PJidti-
xpomatorpaduu [cunukarens (12 1), smoupys EtOAc B rekcane 0-60%] (7-Opom-4-
¢dropbenzodypan-5-un)meranon (42b) (760 wmr, 89% BbIxOm) B BUAe Oe€lOro TBEPAOTrO
Bewecrsa, 'H SIMP (300 MI'y, IMCO-dg) 6 8,17 (mn.T., J=2,2, 0,5 T'u, 1H), 7,60 (n.T., J=6.4, 0,6
I'n, 1H), 7,21 (m, J=2,2 T, 1H), 5,39 (1, J=5,8 T'n, 1H), 4,65-4,57 (m, 2H); "°F SIMP (282 MI',
JIAMCO-de) 6 -126,62.

Cragus-2: Ilonyuenme ot 2-(2-((7-Opom-4-dropOeH3zodypaH-5-uia)MEeTOKCH )-4-
meTokcudenmn)anerara (42¢)

Coenunenue 42¢ nony4aiu B COOTBETCTBUU C IpoLeAypol, onucaHHoW Ha Craguu-2
Cxewmsl 1 u3 (7-06pom-4-dropbensodypan-5-un)meranona (42b) (594 wmr, 2,424 mmons) B JIXM
(75 w™n), ucnone3yss Ttpudenundochun (699 wr, 2,67 mmonb), >THN 2-(2-rUApokcH-4-
merokcudpenmm)auerar (14f) (612 mr, 2,91 mmonp) u (E)-Ouc(4-xnopOensmn) amazes-1,2-
mukapbokcunar (DCAD) (979 wr, 2,67 mmons) B AIXM (20 mi). D10 nano nocne o6padoTku u
OYHCTKHU C TIOMOIIBIO KOJIOHOUHOU (hidm-xpomarorpaduu [cumukarens (24 r), samoupys EtOAc
B reKCcaHe 0-50%] STUI 2-(2-((7-6pom-4-pTopbenzodypan-5-un)merokcu)-4-
metokcudenmn)anerar (42¢) (703 mr, 66% BbIXOH) B BUIE OEIOr0 TBEPIOIo BELIECTBA. 'H stMp
(300 MI'u, IMCO-dg) 6 8,22 (m, J=2,2 ', 1H), 7,70 (n, J=6,1 I'u, 1H), 7,28 (x, J=2,3 I'u, 1H),
7,11 (m, J=8,3 I'y, 1H), 6,74 (n, J=2,4 T'y, 1H), 6,51 (nn, J=8,3, 2,4 I'y, 1H), 5,20 (x, J=1,4 I'y,
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2H), 3,95 (x8., J=7,1 T', 2H), 3,76 (c, 3H), 3,48 (¢, 2H), 1,01 (r, J=7,1 T', 3H); F SIMP (282
MI'y, AMCO-dg) 6 -124,53.

Cranus-3: IHonyuenue STUI 2-(2-((7-(3-(amuHOMeETII)-2- P TOpDHeHmn )-4-
dropbenzodypan-S-mi)merokcn)-4-merTokcudenmn)anerara (42d)

Coenunenue 42d nonyuyanu B COOTBETCTBUHU C NMpoLEAypoi, omucaHHoN Ha Craguu-4
Cxembl 1 u3 stun 2-(2-((7-6pom-4-dpropbenzodypan-S5-un)MeTokcn )-4-meTokcudeHun)anerara
(42¢) (150 wr, 0,343 mMmoub) B nuoKcane (5 MiI), UCronb3ys ruapoxjaopun (3-(aMmuHOMeTHI)-2-
¢dropdpennn) OGoponoroii kucnorsl (18a) (87 wmr, 0,515 wmmons), Ouc(tpudenmndocdun)
nayaauit (1) xmopun [Pd(PPhs),Cly] (36,1 mr, 0,051 mmons), pactBop K,CO3 (142 wr, 1,029
mMmoJtb) B Boze (0,5 mur) u HarpeBanue npu 100°C B TedeHue 3 4 Ha MacysiHOW OaHe. DTO Aao
nocye oOpaboOTKH U OYHCTKHU C MOMOLIBIO KOJIOHOYHOH (iaui-xpomarorpaduu [cunukarens (12
r), smoupys DMA8O B JAXM 0-70%)] stun 2-(2-((7-(3-(ammaoMeTnn)-2-propdennn)-4-
dropbensodypan-S-mi)merokcn)-4-merokcudenmn)anerar (42d) (165 mr, 100% BbIXOHD) B BUIE
temHoro macia. MC (3C+): 4822 (M+1).

Cranus-4: Ionyuenune 2-(2-((7-(3-(ammaomernn)-2-propdennn)-4-propdbenzodpypan-5-
WT)METOKCH )-4-METOKCU(EHIIT)YKCYCHOM KUCIIOTHI (42¢€)

Coenunenue 42e nonyyaiau B COOTBETCTBUM C IpoLEeAypoi, onucaHHoW Ha Craguu-8
Cxewmbr 1 u3 atun 2-(2-((7-(3-(amunomerwn)-2-propdenmn)-4-propoenHsodypan-S-mi)METOKCH)-
4-metokcudenmn)anerara (42d) (163 mr, 0,339 mmonp) B TI'® (6 mu), aneronutpuna (6 mi),
UCTIONB3YsT PacTBOp MOHoruzapara rugpokcuna gurus (86 mr, 2,050 mmonb) B Bozme (2 Mi) H
nepeMeIIMBaHie B TeUEeHHe HOYU MPH KOMHATHOW TeMmreparype. DTo nano mocie oopaboTku u
OYHCTKH C TOMOIIBI0 KOJIOHOYHOW Xpomarorpaduu ¢ oOpaieHHoN (as3oii [kononka C-18,
smoupys 0,1% Bogn. HCl B Bome m aueronurpune 0-100%] 2-(2-((7-(3-(amuHOMETHI)-2-
bropdennn)-4-propdbeHzodypan-5-un)MeToKcH )-4-MeTOKCU(DEHUIT)YKCYCHONH ~ KUCITOThI  (42€)
(55 wr, 36% Beixox) HCI conb B Bune 0eoro TBepaoro BeIiecTsa. 'H SIMP (300 MI'n, IMCO-
de) 6 8,72 (c, 1H), 8,14 (m, J=2,3 T'u, 1H), 7,77-7,61 (m, 2H), 7,58 (n, J=6,7 'y, 1H), 7,43 (T,
J=7,7Tu, 1H), 7,23 (n, J=2,3 T'y, 1H), 7,10 (g, J=8,3 'y, 1H), 6,75 (1, J=2,4 I'u, 1H), 6,50 (ax,
J=8,3, 2,4 T, 1H), 5,28 (c, 2H), 4,17 (¢, 2H), 3,75 (c, 3H), 3,43 (c, 2H); "°F SIMP (282 MI'L,
JIMCO) & -118,46, -123,53; MC (OC+): 454,1 (M+1); MC (3C-): 452,1 (M-1); Ananus,
paccuntanabii st CosHy FoNOs,0,95HCL1,5H,O: C, 58,29; H, 4.88; ClL, 6,54; N, 2,72;
Haiineno: C, 57,91; H, 4,82; Cl, 6,44; N, 2,61.

Cxema 43
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ITonyuenue 2-(2-((7-(2-(amuaOMeTHI) TUPUANH-4-11)-4-pTOopOer3odypan-5-
WJT)METOKCH )-4-MeTOKCU(DEHUT)yKCYCHOM KUCTOTHI (43d)

Cranus-1: Ionyuenue STHI 2-(2-((7-(2-((mpem-

OyTOKCHKapOOHUIIAMHHO )METHIT ) TUPUINH-4-111)-4-propben3odypan-S-ni)mMeTokcn )-4-
metokcudenmn)anerara (43b)

Coenunenue 43b mosyyanu B COOTBETCTBUHU C MpoLenypoi, onucaHHoi Ha Craguu-4
Cxemsl 1 u3 stun 2-(2-((7-6pom-4-dropdbenszodypan-S-un)MeTokcn )-4-MmeTokcudeHnm)anerara
(42¢) (137 wmr, 0,313 mmonb) B auokcane (5 mi), ucnonw3ys mpem-Oytun (4-(4,4.5.5-
TeTpameTu-1,3,2-nuokcaboponan-2-uin)nupuaun-2-win)merunkapoamar (43a) (136 wmr, 0,407
mmoub, CAS Ne 1425334-54-8), ouc(tpudennnpochun) namnaauii (II) xnopun [Pd(PPh3),Cl,]
(33,0 mr, 0,047 mmonb), pactBop K»COs3 (130 mr, 0,940 mmounb) B Boge (0,5 Mit) 1 HarpeBaHue
npu 100°C B TeyeHue 3 4 Ha MaciassHOH OaHe. DTO nano mocie oOpabOTKU M OYUCTKH C
MIOMOIIBIO KOJIOHOYHOH (pudmu-xpomarorpaduu [cunmkarens (12 ), smoupys DMASO B JIXM
0-70%] STHIT 2-(2-((7-(2-((mpem-6yTOKCUKAPOOHMIIAMUHO )METHIT ) TU PUIUH-4 - 11)-4-
bropbensodypan-S-mn)merokcu)-4-metokcudenrn)anerar (43b) (177 mr, 0,313 mmons, 100%
BbIXOM) B Buae TeMHoro macia. MC (3C+): 565,2 (M+1).

Cranus-2: Ionyuenue STUI 2-(2-((7-(2-(amuHOME T ) TUPUIUH-4-1T)-4 -
bropbensodypan-S-min)merokcn)-4-mMmeTokcudenmn)amnerara (43c)

K pactBopy stun 2-(2-((7-(2-((mpem-0yToKCHKapOOHUIAMUHO )METUI ) TUPUANH-4-1i1)-4-
¢dTopbenzodypan-5-mn)merokcu)-4-merokcudenmn)anerara (43b) (177 mr, 0,313 mmons) B
sta”one (6 mi) nobasmsum 4 M HCl B muokcanax (0,8 mu, 3,20 MMOJIb) U MepeMEIINBAINA TIPU
KOMHATHOU TeMmIrepaTtype B TedeHue 48 4. PacTBopuTeNnb ynajisiud B BaAKyyMe C MOJYyYEHHEM
3TUN 2-(2-((7-(2-(amuaOMeTIIN) TUPUANH-4-11)-4-PpropOer3odypaH-S-mn)meTokcn)-4-
metokcudenun)auerara (43¢) (146 mr, 100% BbIXOA) B BHIE XKeNTOro TBEpaoro Bemecrsa. MC
(OC+): 465,2 (M+1).
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Cranus-3: Ilonyuenue 2-(2-((7-(2-(amuHOMETHI)IUpUINH-4-111)-4-pTOpOeH30dhypan-5-
WJT)METOKCH )-4-MeTOKCU(DEHUIT)yKCYCHOM KUCIOTHI (43d)

Coenunenue 43d nosyuyanu B COOTBETCTBUU C MpoLeAypoil, onucaHHoi Ha Cranuu-8
Cxewmbr 1 u3 st 2-(2-((7-(2-(amunomeTin ) nupuauH-4-min)-4-propoeHzod ypan-S-mi)METOKCH)-
4-merokcudenun)anerara (43c) (146 mr, 0,314 mmonp) B TI'® (6 mi), aneronurpmia (6 mi),
UCTIONB3YsT PacTBOp MoHoruapara rugpokcuna gutus (135 mr, 3,22 mmonb) B Boge (2 mi) u
nepeMeIInBaHie B TEUSeHHe HOYHM IPU KOMHATHOH TemrepaTtype. DTo aajio nocie oOpaboTku u
OYHCTKU C TOMOIIBI0 KOJIOHOYHOU Xpomarorpaduu ¢ oOpaiieHHoM (aszoii [kononka C-18,
smoupyst 0,1% BogueiM pactBopom HCl B Bome u aueronutpune 0-100%] 2-(2-((7-(2-
(amuHOMETHI)TUPUANH-4-11)-4-hTOpOeH30(h Yy paH-5-1iT)METOKCH )-4-MeTOKCH( EHUIT) yKCYCHY O
kuciory (43d) (105 mr, 77% seixox) HCl conb B Buge Genoro TBepmoro semecrsa. 'H SIMP
(300 MI'u, IMCO-dg) 6 8,78 (m, J=5,3 T'u, 1H), 8,60 (¢, 3H), 8,25 (m, J=2,3 'y, 1H), 8,10 (c,
1H), 8,04-7,87 (m, 2H), 7,28 (n, J=2,3 T'u, 1H), 7,12 (x, J=8,3 I'u, 1H), 6,76 (x, J=2,4 'y, 1H),
6,51 (ax, J=8,3, 2,3 'y, 1H), 5,31 (¢, 2H), 4,31 (n, J=5,3 T'y, 2H), 3,76 (c, 3H), 3,48 (c, 2H); "°F
SAMP (282 MTI't, JIMCO) 6 -121,51; MC (OC+): 437,1 (M+1); MC (OC-): 435,1 (M-1); Ananus,
paccuntanabii st CosHp FN2Os,1,35HCL2,5H,0O: C, 54,32; H, 5,19; Cl, 9,02; N, 5,28;
Haiineno: C, 54,18; H, 5,13; Cl, 9,24; N, 5,28.

Cxema 44
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IMony4enwue 2-(2-((7-(3-(amuHOMeTHM)hernn)-3-propdbenzodypan-5-
WI)METOKCH )(peHMIT)yKCYy CHON KUCTOTHI (44d)
Cragus-1: IMony4enue STHI 2-(2-((7-6pom-3-propbensodypan-5-

wi)metokcH )penmn)anerara (44b)

Coenunenue 44b nonyyanu B COOTBETCTBUHU C INpoLenypoi, onucaHHoil Ha Craguun-2
Cxembr 1 wu3 (7-Opom-3-¢propOensodypan-S-un)meranona (44a) (PharmaBlock, nHOMep B
kartanore: PB98116, 202 mr, 0,824 mmonb) B IXM (6 mn), ucnons3ys tpudenmndpochun (281
mr, 1,072 mmons), stun 2-(2-rugpoxcudennn)anerar (1c¢) (193 mr, 1,072 mmons) u (E)-Ouc(4-
xaopOensun)auaszes- 1,2-nukapookcunatr (DCAD, 393 wr, 1,072 mmoinb) B JAXM (2 mur). Dt0
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nano mocie OOpabOTKM M OYHCTKH C TIOMOINBK KOJIOHOYHOH —(udIi-xpomMarorpaduu
[cunukarens (12 r), smoupyst EtOAc B rekcane 0-50%)] atun 2-(2-((7-0pom-3-dropbensodypan-
S-um)merokcu)denmn)amerar (44b) (196 mr, 58% BbIxox) B Buae O€JI0ro TBEPIOro BEIIEeCTBA. 'H
SAMP (300 MI'u, IMCO-de) & 8,46 (m, J=4,4 T'y, 1H), 7,75 (an, J=12,2, 1,5 I'u, 2H), 7,31-7,17
(m, 2H), 7,07 (m, J=8,1 I'y, 1H), 6,93 (t.1., J=7,3, 1,1 I'u, 1H), 5,22 (¢, 2H), 4,03 (xB., J=7,1 I'ny,
2H), 3,64 (¢, 2H), 1,09 (r, J=7,1 'y, 3H); ’F SIMP (282 MI'ry, JIMCO) & -174,46.

Cragus-2: Tlomywenue stun 2-(2-((7-(3-(ammuuomerwn)denmn)-3-propobenzodypan-5-
wi)MeTokcH ))penun)arerara (44¢)

Coenunenue 44¢ mony4yanau B COOTBETCTBUU C Mpoleaypol, onucaHHod Ha Craguu-4
Cxewmbl 1 u3 atun 2-(2-((7-6pom-3-propdenszodypan-S-un)merokcu )penmn)anerara (44b) (155

Mr 0,381 wmmomp) B guokcane (5 M),  UCHONB3ys  TUAPOXJOpUA  3-

(amuHOMeTHI)peHnIO0pOoHOBOM KUCIOTHL (9e) (86 mr, 0,571 mmonb), 6uc(tpudpenunpochun)
nayanwii (1) xmopun [Pd(PPhs),Cly] (40,1 mr, 0,057 mmons), pacteop K,COs3 (158 wr, 1,142
mMmodib) B Boze (0,5 mur) u HarpeBanne npu 100°C B TedueHue 3 4 Ha MacisiHOM OaHe. JTO Aano
nocie oOpaboTKH U OYHMCTKHU € MOMOLIBIO KOJIOHOYHOH (uii-xpomarorpaduu [cunukarens (12
r), omoupys DMA-80 B XM 0-70%] ostan  2-(2-((7-(3-(amuHOMeTHN)pern)-3-
dropbenzodypan-S-mn)merokcu)penmn)auerar (44c¢) (146 mr, 88% BbIXOH) B BHUIE TEMHOTO
macna. 'H SIMP (300 MI'n, IMCO-de) & 8,37 (1, J=4,4 I'n, 1H), 7,84-7,77 (m, 1H), 7,75-7,65
(m, 3H), 7,51-7,38 (m, 2H), 7,31-7,19 (m, 2H), 7,15-7,07 (m, 1H), 6,92 (T.1n., J=7,4, 1,1 T'y, 1H),
5,28 (c, 2H), 3,94 (xB., J=7,1 I'y, 2H), 3,81 (c, 2H), 3,65 (c, 2H), 1,01 (r, J=7,1 T'y, 3H); °F
SAMP (282 MI'y, AMCO) & -176,97; MC (3C+): 434,1 (M+1).

Cragus-3: [Tonyuenue 2-(2-((7-(3-(amuHOMeTUM)perun)-3-propdbenzodypan-5-
WIT)METOKCH )peHmI)yKkCey CHOM KucoThl (44d)

Coenunenve 44d monyuyanu B COOTBETCTBUU C INpPOLEAYpO, onucaHHoi Ha Craguu-8
Cxembl 1 3 STHI 2-(2-((7-(3-(amuHOMeTHIN)pernn)-3-pTopOensodpypan-5-
wi)metrokcH )penmn)anerata (44¢) (143 mr, 0,330 mmonb) B TT'® (6 mu), aueronutpuna (6 M),
UCTIONB3Ysl PacTBOp MOHoruapara ruapokcuna surus (72 mr, 1,716 mmonb) B Bozme (2 M) H
nepeMeInuBaHue MpU KOMHATHOH Temrmeparype B Tederune 40 4. DTo najno mocie o0paboTku u
OYUCTKU C TOMOIIBI0 KOJIOHOYHOW Xpomarorpaduu ¢ oOpamieHHou (aszoii [kononka C-18,
samoupys 0,1% sonn. HCI B Boge u auneronurpue 0-100%] 2-(2-((7-(3-(amuHOMeTHIT ) heHMT)-3-
bropbensodypan-S-mn)merokcu)penun)ykcycHyro kuciory (44d) (101 mr, 76% BbIXOm) B BUIE
0eJioro TBEpIAOro BEIIeCTRa. 'H saMP (300 MI'ny, IMCO-dg) 6 11,98 (c, 1H), 8,60 (c, 2H), 8,46-
8,29 (M, 1H), 8,01 (¢, 1H), 7,96-7,85 (m, 1H), 7,78 (n, J=9,8 'y, 2H), 7,69-7,48 (m, 2H), 7,33-
7,17 (m, 2H), 7,09 (n, J=8,2 I'u, 1H), 6,92 (1, J=7.,4 'y, 1H), 5,31 (¢, 2H), 4,13 (c, 2H), 3,62 (c,
2H); F SIMP (282 MI't, AMCO) § -176,63. MC (9C+): 406,1 (M+1); MC (3C-): 404,1 (M-1);
Amnanus, paccumtanubii st CoyHooFNO4.HCLH,O: C, 62,68; H, 5,04; Cl, 7,71; N, 3,05;
Haiineno: C, 63,03; H, 5,02; CI, 7,59; N, 3,09.

Cxema 45
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[Tonyuenue 2-(2-((7-(3-(amunometmn)-2-propdennn)-3-propdensodypan-5-
WJI)METOKCH )(peHMIT)YKCY CHOM KUCTOTHI (45b)
Cranus-1: IMonyuenne STHIT 2-(2-((7-(3-(amuHOMeTHIT)-2- P TOpDHeHwmn)-3-

¢dropbenzodypan-5-un)merokcu)pennn)anerara (45a)
Coenunenue 45a mojydanud B COOTBETCTBUM C INpoLeAypoi, onucaHHoil Ha Craguu-4
Cxewmbl 1 u3 atun 2-(2-((7-6pom-3-propdenzodypan-S-un)merokcu )penmn)amnerara (44b) (146

mr, 0,359 wmmonp) B gauokcane (5 ™), ucmonb3yst ruapoxjopun  (3-(aMuHOMETHI)-2-

dropdpernn)oopryro kucnory (18a) (91 mr, 0,538 mmons), ouc(tpudpenundocdun) nanmammit
(II) xnopun [Pd(PPh;3),Cly] (37,7 mr, 0,054 mmonsb), pactBop KoCO3 (149 mr, 1,076 mmonb) B
Boze (0,5 mu) m HarpeBanue mpu 100°C B Teuenne 3 4 Ha MacistHON Oane. DTO mano mocie
00pabOTKH U OYUCTKH C TIOMOLIBIO KOJIOHOYHOH (Quin-xpomatorpaduu [cummukarens (12 1),
smoupyss DMA-80 B JXM 0-70%] otun 2-(2-((7-(3-(amunomeTn)-2-pTopd eHun)-3-
dropbersodypan-S-mwi)merokcu)penmn)auerar (45a) (149 mr, 92% BbIXOH) B BHIOE TEMHOTO
macna. 'H SIMP (300 MI', JIMCO-de) & 8,33 (n, J=4,4 I'y, 1H), 7,79 (1, J=1,6 T'n, 1H), 7,67-
7,50 (m, 4H), 7,45 (T.1n., J=73, 1,9 I'y, 1H), 7,38-7,17 (m, 3H), 7,12 (n, J=8,1 'y, 1H), 6,92 (T.1.,
J=7,4, 1,1 T'y, 1H), 5,27 (¢, 2H), 3,92 (xB., J=7,1 I'u, 2H), 3,83 (c, 2H), 3,63 (c, 2H), 1,00 (T,
J=7,1Twn, 3H); °F SIMP (282 MI'ri, AMCO) § -121,74, -176,64. MC (3C+): 452,1 (M+1).

Cranus-2: Ionyuenne 2-(2-((7-(3-(amunomerun)-2-propdenun)-3-propdeHzodpypan-5-
WJT)METOKCH )(peHMIT)yKCY CHOM KUCTOTHI (45b)

Coenunenue 45b monyyanu B COOTBETCTBUHU C MpOLENypoi, onucaHHON Ha Craguu-8
Cxempt 1 w3 ostun  2-(2-((7-(3-(amunometun)-2-propdennn)-3-propdensodypan-5-
wi)metokcH)penmn)anerara (45a) (146 mr, 0,323 mmonp) B TI'® (6 mi), aueronuTpuia (6 mi),
UCTIONB3Ysl PacTBOp MoOHoruapara ruapokcuna gurus (91 mr, 2,169 mmonb) B Bozme (2 M) u
nepeMeInuBaHie B TEUEHHE HOYHM MPU KOMHATHOH TeMIiepaType. DTO Aaio mocjie o0paboTKu u
OUYHCTKU C TOMOIIBI0 KOJIOHOYHOU Xpomarorpaduu ¢ oOpamieHHou (aszoii [komonka C-18,
smoupyst 0,1% Bomgn. HCl B Bome u aueronutpune 0-100%] 2-(2-((7-(3-(amuHOMETHN)-2-
dropdhenun)-3-propdenzodypan-5-win)merokcu)permn)ykcycHout kucnotsl (45b) (102 mr, 75%
Bbixon) HCI conb B Bune 0eoro TBEpIOro BEIecTBa. 'H aMmp (300 MI'u, IMCO-dg) 6 12,22
(c, 1H), 8,64 (c, 3H), 8,36 (n, J=4,4 'y, 1H), 7,87 (c, 1H), 7,82-7,53 (m, 3H), 7,44 (1, J=7,7 I'yy,
1H), 7,23 (», J=7,7 I'u, 2H), 7,09 (7, J=8,2 'y, 1H), 6,92 (T, J=7,5 'y, 1H), 5,31 (c, 2H), 4,17 (c,
2H), 3,60 (c, 2H); "°F SIMP (282 MI'ni, IMCO) & -118,38, -176,29. MC (DC+): 424,1 (M+1);
MC (3C-): 422,1 (M-1); Anamus, paccuntannbiii 1ist Co4H oFo:NO4.HCL0,75H,0:C, 60,89; H,
4,58; Cl, 7,49; N, 2,96; Haiineno: C, 61,19; H, 4,64, Cl, 7,68; N, 3,06.
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Cxema 46
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[Tonyuenue 2-(2-((7-(2-(amuaOMeTHI)-3-PpTOprUpunuH-4-1i)-3-PpTopOeH3odypan-5-

WI)METOKCH )(peHMIT)yKCYy CHON KUCTOTHI (46d)

Cragus-1: IMonyuenue stun 2-(2-((3-pTop-7-(4.4,5,5-terpamermn- 1,3,2-nuokcaboponaH-
2-un)denszodypaH-S-un)mMerokcu )penmn)anerara (46a)

Coenunenue 46a mnoayvaaud B COOTBETCTBUM C MpoLeAypoi, onucaHHoil Ha Craguu-3
Cxewmbr 1 u3 atun 2-(2-((7-6pom-3-propdenzodypan-5-un)merokcu )penmn)anerara (44b) (420
mr, 1,031 mmonb), ucnons3yst 6uc(muHakosaro)nuoop (393 mr, 1,547 mmonb), anerar Kaius
(304 wr, 3,09 mmonsb) u PdCly(dppf)-CH,Cl, (126 mr, 0,155 mmonb) B 6e3BogHOM nuokcane (12
M) B atMocdepe a3zora u Harpesanuu npu 95°C B TeueHre HOYHM. DTO ajIo rnocyie o0padoTKu u
OYHUCTKH C TIOMOIIBIO KOJIOHOYHOH (iti-xpomarorpaduu [cunukarens (12 r), smoupys EtOAc
B rekcane 0-40%] otun  2-(2-((3-¢pTop-7-(4,4,5,5-rerpamerun-1,3,2-tuokcaboposian-2-
wn)oeHzodypan-S-mwi)merokcu)permnn)anerar (46a) (436 mr, 93% BeIXOH) B BHIe Oesoro
TBEPJIOTO BELIECTBA. 'H simMP (300 MI'u, AMCO-dg) 6 8,32 (u, J=4,3 T'u, 1H), 7,86 (n, J=1,8 I'y,
1H), 7,74 (n, J=1,8 T'y, 1H), 7,31-7,17 (m, 2H), 7,14-7,05 (m, 1H), 6,92 (T.1., J=7,4, 1,1 ', 1H),
5,22 (c, 2H), 4,01 (xB., J=7,1 T, 2H), 3,61 (c, 2H), 1,34 (c, 12H), 1,07 (t, J=7,1 I'y, 3H); “F
SMP (282 MTI'y, IMCO) 6 -177,50.

Cragus-2: Tlonydenme stun 2-(2-((7-(2-((1,1-muMeTHI3TUNCY THPUHAMHUIO )METHI )-3-
droprmpunuH-4-mn)-3-propdenzobvoan-S-mn)merokcn )pernn)auerara (46b)

Coenunenune 46b mo) | AUOKCAH»rcTBUM ¢ mporenypoii, onucanHoi Ha Cramuu-4
CxeMbl 1 u3 3TUII 2-(2-((3-¢pTop-7-(4.4,5,5-Terpamern-1,3,2- nnokcadoponan-2-
win)0eH3odypan-S-mwi)merokcu )penun)amerara (46a) (219 mr, 0,482 mmosb) B auokcane (5 mi),
UCIIOJIB3YsI (+)-N-((4-xn0p-3-proprnupuanH-2-UIT)METHI )- 2 -METHIIPOTIaH-2-Cy Tb(pMHAMU T
(11¢) (191 wmr, 0,723 mmonb), ouc(tpupenunpochun) namnanuii (II) xmopun [Pd(PPhs).Cly]
(50,8 wr, 0,072 mmomb), pacteop KoCO3 (200 mr, 1,446 mmonb) B Boge (0,5 mi) u HarpeBast nmpu
100°C B Teuenue 3 4 Ha MacJsIHON OaHe. JTO Haio mocie oOpabOTKH M OYHCTKU C TTOMOIIBIO
KOJIOHOUHOU (ydm-xpomarorpaduu [cumukarens (12 r), smoupyst 0-15% wmeranona B JIXM]

3TUN 2-(2-((7-(2-((1,1-gumeTnIdTUICY IO UHAMUIO0 )METU)- 3- G TOPIIUPUANH-4- 11T )- 3-
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dropberzodypan-S-mn)merokcu)penmn)auerar (46b) (268 mr, 100% BBIXOI) B BUAE TEMHOTO
maciia. MC (OC+): 557,2 (M+1).

Cragus-3: Ilomyuenme ot 2-(2-((7-(2-(amunomerun)-3-proprupuans-4-wmn)-3-
dropbensodypan-S-mn)merokcu)penni)auerara (46¢)

K pacTBopy ST 2-(2-((7-(2-((1,1- gumeTHI THIICY TIb() MHAMUA O )METH ) - 3 -
droprnupuans-4-nn)-3-propdensodypan-S-mn)merokcu)penmn)anerata (46b) (268 mr, 0,481
mmodib) B EtOH (6 mu) nobasisuiu 4M HCl B auokcane (1,5 mu, 6,00 mmonb) npu 0°C u naBanu
HarpeTbCss A0 KOMHATHOM TeMmepaTypbl B TedeHuMe 1 waca. PeakuuoHHYyO cMech
KOHLICHTPUPOBAJIM B BaKyyMe ¢ MojydeHueMm 3t 2-(2-((7-(2-(amuHoMeTHN )-3-hTOpupuarH-
4-un)-3-propbenzopypan-S-un)merokcu )penmn)anerara (46¢) (218 mr, 100% BbIXOH) B BHIE
sxenroro macia. MC (3C+): 453,1 (M+1).

Cranus-4: Ionyuenue 2-(2-((7-(2-(amuHOMETWI)-3- D TOpTIUPUIUH-4-1IT)-3-
¢dropbenzodypan-5-mn)merokcH)heHnn)ykcycHon KUcioTsl (46d)

Coenunenue 46d nonyyanu B COOTBETCTBUHU C INpoLeAypoi, onucaHHoil Ha Craguu-8
Cxembr 1 w3 stun 2-(2-((7-(2-(amuHOMeTHN)-3-pTOprinpuauH-4-nn)-3-propdensodypan-5-
wi)metokcH)penmn)anerara (46¢) (218 mr, 0,482 mmonp) B TI @/aneronutpusie (6 M1 KaXKIIbIi),
ucrions3yst pacteop LiOH (150 wr, 3,57 mmonp) B Boge (2 MJI) M NEpeMELIMBaHHUE IIPH
KOMHATHOW Temmeparype B TeueHue 48 wacoB. D10 nmano mocie oOpabOTKM U OUHUCTKH C
MIOMOIIBIO KOJIOHOYHOU Xpomarorpadun ¢ odpamenHoi (azoii [kononka C-18, smoupyst 0,1%
BonH. HCI B Bome u aneronutpuie 0-100%] 2-(2-((7-(2-(amunomernn)-3-propnupuaua-4-nm)-
3-¢pTopbenzodypan-5-un)merokcu)pennn)ykcycHoi kuciaotel (46d) (40 mr, 19,56% BeIxOn)
HCI cons B Buze Geso-xentoro Teeproro semectsa. 'H SIMP (300 MI'w, IMCO-dg) & 12,24 (c,
1H), 8,62 (xB., J=6,4, 5,7 'y, 4H), 8,42 (n, J=4,3 ', 1H), 7,96 (n, J=1,6 'y, 1H), 7,80 (1, J=5,3
I'u, 1H), 7,71 (c, 1H), 7,25 (1, J=7,8 'y, 2H), 7,09 (x, J=8,1 I'y, 1H), 6,92 (T, J=7,4 I'u, 1H),
5,32 (c, 2H), 4,38 (t, J=5,9 I'n, 2H), 3,60 (c, 2H); "F AMP (282 MI'u, IMCO) & -128,26, -
176,19. MC (OC+): 425,1 (M+1); MC (OC-): 423,1 (M-1); AHanu3, pacCUMTAHHBIH IS
CxH;sF2N»04,1,1HCL1,4H,0: C, 56,41; H, 4,51, Cl, 7,96; N, 5,72; Haiineno: C, 56,44; H, 4,16;
Cl, 7,73; N, 6,09.

Cxema 47
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[Tonyuenue 2-(2-((7-(2-(amuaOMeTHI) TUpUANH-4-11)-3-pTopOer3odypan-5-

WT)METOKCH )(peHMIT)yKCYy CHON KUCTOTHI (47¢)

Cranus-1: IHonyuenue STHI 2-(2-((7-(2-((1,1-
IUMETHIITHIICY Tb() MHAMU A0 )METHIT) TUPUANH-4-11)-3-propOen3odpypan-5-
wi)metokcH )penmn)anerara (47a)

Coenunenue 47a mnojy4aaud B COOTBETCTBUM C NpoLeAypoi, onucaHHoil Ha Craguu-4
Cxembl 1 u3 STUJ 2-(2-((3-¢prop-7-(4,4,5,5-Terpamerni-1,3,2- tuokcaboposan-2-
wn)0eH3zodypan-S-mn)merokcu )pennn)anerara (46a) (199 mr, 0,438 mmonb) B quokcane (5 mi),
ucnone3ys (+)-N-((4-XJI0pnupuaAnH-2-WI)METHI)-2-MeTUINponan-2-cynbpuHamun (22¢) (162
mr, 0,657 mmoub), ouc(tpudenundochun) namnaauii (II) xnopua [Pd(PPhs3),Cl,] (46,1 mr, 0,066
mMmoJib), pactBop KoCOs (182 mr, 1,314 mmons) B Boze (0,5 mu) u HarpeBanue npu 100°C B
TeyeHWe 3 4 Ha MacjisHouW OaHe. OTo mano mocie oOpabOTKM U OYHMCTKH C TOMOIIBEO
KOJIOHOUHOM (pini-xpomarorpaduu [cuukarens (12 r), smoupys MeOH/JIXM 0-15%] stun 2-
(2-((7-(2-((1,1- puMe T TIIICY TP HHAMUAO )METHIT) TUPUANH-4-11)-3-pTopOer3odypan-5-
wi)MetokcH)penmn)anerar (47a) (236 mr, 0,438 mmonb, 100% BBIXOI) B BHIE JKEJITOTO Macha.
MC (OC+): 539,2 (M+1).

Cranus-2: Ionyuenue STUI 2-(2-((7-(2-(amuHOME T ) TUPUIUH-4-1T)-3-
dbropbensodypan-S-mn)merokcu)penun)auerata (47b)

K pactBopy stun 2-(2-((7-(2-((1,1-auMeTHIB THICY TP HHAMUAO )METHIT ) TUPUANH-4-1IT)-
3-¢prTopbenzodypan-5-un)merokcu)pennn)anerara (47a) (236 mr, 0,438 mmons) B EtOH (6 mi)
nobasnsmn 4 M HCl B muokcane (1,5 mi, 6,00 mmonb) mpu 0°C u naBamm Harperbes 10
KOMHATHOW TeMIlepaTypsl B TeueHue 1 4. PeakunoHHYI0 CMeCh KOHLIEHTPHPOBAIHN B BAaKyyMe C
NOJIy4YeHUEM 3TUI 2-(2-((7-(2-(amunoMeTw)IupuauH-4-n1)-3-propoensodypan-5-

mn)merokcu)penmn)anerata (47b) (190 mr, 100% BbIXON) B BHIE JKENTOTO TBEPAOIO BELIECTBA.
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MC (BC+): 435,1 (M+1).

Cranus-3: Ilonyuenue 2-(2-((7-(2-(amuHOMETHI)IUpHUINH-4-111)-3-pTOpOeH30¢hypaH-5-
WII)METOKCH )(peHMIT)yKCYy CHON KUCTOTHI (47¢)

Coenunenue 47¢ nony4aiau B COOTBETCTBUM C NpOLEAYypoM, onucaHHoW Ha Craguu-8
Cxempr 1 wmw  ostun  2-2-((7-(2-(amuHOMeTHN)UpUIUH-4-1)-3-PpTOpOeH30d Yy paH-5-
wn)merokcu)penmn)anerara (47b) (190 mr, 0,437 mmone) B TT'® (6 min), aneronurpuna (6 mi),
UCTIONB3Ysl PacTBOp MoHoruapara ruapokcuna gurus (132 mr, 3,15 mmons) B Bozme (2 M) u
nepemMeInuBaHue B TeueHue 48 4 mpu KOMHATHOW TemIepatype. JTo najo nocie o0paboTku u
OYHCTKU C TOMOIIBI0 KOJIOHOYHOU Xpomarorpaduu ¢ oOpamieHHou (as3oii [kononka C-18,
smoupys 0,1% sogn. HCl B Bone u aueronurpue 0-100%]2-(2-((7-(2-(aMUHOMETHI ) TUPU I H-
4-un)-3-propbenzodypan-S-un)Merokcu ypeHmn)ykcycHoit kuciotel (47¢) (67 mr, 38% BbIXON)
HCI conb B Bune Gesnoro TBepaoro sewecrsa. 'H SIMP (300 MI'u, JIMCO-de) & 8,79 (n, J=5.3
I'u, 1H), 8,57 (c, 3H), 8,47 (n, J=4,3 'y, 1H), 8,13-8,04 (m, 1H), 8,00-7,94 (m, 1H), 7,92 (c, 2H),
7,32-7,18 (m, 2H), 7,09 (m, J=8,2 I'u, 1H), 6,92 (T, J=7,4 I'y, 1H), 5,33 (c, 2H), 4,31 (7, J=5,6
I'n, 2H), 3,62 (c, 2H); °F SIMP (282 MI'n, IMCO) & -176,55. MC (3C+): 407,1 (M+1); MC
(3C-): 405,1 (M-1); Ananus, paccuntanubiii st Co3H9FN,04,1,5HC1,2H,0: C, 55,57; H, 4,97,
Cl, 10,70; N, 5,64; Haiineno: C, 55,52; H, 4,91; Cl, 10,82; N, 5,67.

Cxema 48
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IMony4enue 2-(4-auerun-2-((7-(3-(amunomerun)perun )-4-propdbenzodypan-5-

WI)METOKCH )(peHMIT)yKCYy CHON KUCTOTHI (48g)

Cranusa-1: Tlonyuenme mpem-Oytun 3-(4-prop-5-(runpoxcumermn)oenzodpypan-7-
win)oen3mikapOamara (48¢)

Coenunenue 48¢ nony4anau B COOTBETCTBUU C MpouLeaypol, onucaHHoW Ha Craguu-4
Cxemsl 1 u3 (7-6pom-4-pTopOenzodypan-5-un)meranona (42b) (413 wr, 1,685 mmons) B 1,4-
nuokcane (8 i), ucnonb3ys mpem-6ytun 3-(4,4,5.5-terpamerun-1,3,2-nuokcaboponaH-2-
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wn)benszmikapbamar (12¢) (674 mr, 2,022 mmons), PA(PPh3),Cl, (177 mr, 0,253 MMonb), pacTBop
K>CO3 (699 wmr, 5,06 mmonb) B Bozme (0,8 mi) u HarpeBanue npu 100°C B Teyenue 3 4 Ha
MacinsHOW OaHe. DTO mano mocie OOpaOOTKH, OUHUCTKH C ITOMOIUBIO KOJOHOYHOH (pidI-
xpomarorpadpuu (cunukarens (24 r), smoupys 0-80% EtOAc B cmecum H30MepOB rekcaHa)
mpem-0ytun 3-(4-¢pTop-5-(runpokcumern)oenzodypan-7-un)oensuikapdbamar (48¢) (454 wr,
72,5% BBIXOI) B BUE JKEJITOrO Macja. 'H ssmP (300 MI'y, AMCO-dg) 6 8,10 (m, J=2,2 T', 1H),
7,73-7,64 (m, 2H), 7,57 (n, J=6,9 T'u, 1H), 7,47 (t, J=7,6 'y, 2H), 7,29 (n, J=7,6 'y, 1H), 7,14
(n, J=2.3 T'u, 1H), 5,32 (1, J=5,7 T'u, 1H), 4,68 (nn, J=5,7, 1,5 'y, 2H), 4,22 (n, J=6,2 T'u, 2H),
1,40 (c, 9H); '°F SIMP (282 MI'y, JIMCO) § -127.07.

Cranus-2: IMonyuenue STHI 2-(4-6pom-2-((7-(3-((mpem-
OyTokcukapOoHmIaMuHo )MeTw1 ) penun )-4-propdbenzodypan-5-un)merokcu )peHu)anerara
(48d)

Coenunenne 48d mosyuanu B COOTBETCTBHHM C MpoLeAypou, onucaHnHor Ha Cramuu-2
Cxembr 1 w3 mpem-0ytun 3-(4-¢prop-5-(runpokcumerui)oeH3odypaH-7-wi)oeH3unkapoamaTa
(48¢) (450 wr, 1,212 mmonb) B JAXM (6 mu), ucnons3ys tpudenundpocdun (413 mr, 1,575
MMOJIB), 3TuJ 2-(4-6pom-2-runpokcudenun)auerar (12k) (471 mr, 1,817 mmoib) u pactsop (E)-
ouc(4-xnaopdensmn)anaszen-1,2-nukapookcmnar (DCAD) (578 mr, 1,575 mmons) B JIXM (2 mn)
U TepeMellnBaHWe IMPU KOMHATHOW TeMIleparype B TE€YeHHEe 3 4YacoB. OJTO Jajio TOCe
00pabOTKM M OYHCTKH C TOMOIIBIO KOJOHOUHOU (umm-xpomarorpaduu [cummkarens (12 1),
BIIFOUPYST EtOAc B reKcaHe 0-50%] STUJ 2-(4-6pom-2-((7-(3-((mpem-
OyTokcukapOoHmIaMuHo )MeTw1)pennn)-4-propdbenzodypan-S-un)merokcu )peHuT)anerar
(48d) (483 wmr, 65,1% BBIXOA) B BUE JKEATOrO Macja. 'H sMP (300 MI'u, IMCO-dg) & 8,16 (x,
J=23 T'u, 1H), 7,73-7,62 (m, 3H), 7,52-7,42 (m, 3H), 7,30 (n, J=7,6 'y, 1H), 7,21 (n, J=2,3 I'L,
1H), 7,20-7,11 (m, 2H), 5,30 (¢, 2H), 4,22 (n, J=6,1 I'y, 2H), 3,83 (xB., J=7,1 'y, 2H), 3,53 (c,
2H), 1,39 (¢, 9H), 0,87 (1, J=7,1 T'y, 3H); "°F AMP (282 MI'yy, IMCO) & -125,01.

Cranus-3: Ilonyuenue STUI 2-(4-auerun-2-((7-(3-((mpem-
OyTokcukapOoHuIaMuHO )MeTw ) pernn )-4-propdbenzodypan-5-un)merokcu )heHun)anerara
(48e)

Coenunenue 48e mony4yanau B COOTBETCTBUU C Mpoueaypol, omnucaHHoW Ha Craguu-6
Cxembr 12 w3 ostun  2-(4-6pom-2-((7-(3-((mpem-0yToKcUKapOOHUITAMUHO )METHII )(peH M )-4-
bropbenzodypan-S-mn)merokcu)penunn)anerata (48d) (480 mr, 0,784 mmonw) B Tonyome (20
mit), ucnodb3ys TpuOyTui( 1-3TokcuBunmn)cranHad (0,349 mi, 0,980 mmons), Pd(Ph3P)4 (91
mr, 0,078 mmonb) u HarpeBanue npu 120°C B TedeHue 24 4. Dto nmano mocie oOpaboTKH U
OYUCTKH C TOMOIIBI0 KOJIOHOYHOW (ummi-xpomarorpadpuu [cwnukarens (12 1), smoupys
STUJIALIETATOM B cMecu wu3omepoB rekcana 0-80%] ostun 2-(4-auerun-2-((7-(3-((mpem-
OyTokcukapOoHMIaMuHO )MeTHI ) pernn)-4-propbenzodypan-S-nn)merokcn )pernn)anerar (48e)
(240 wmr, 53,2% BBIXON) B BUAE OJIETHO-KENTOTO Macja. 'H amMmp (300 MI'y, IMCO-dg) 6 8,16
(n, J=2,3 T'y, 1H), 7,75-7,63 (m, 4H), 7,59 (an, J=7,7, 1,5 T'u, 1H), 7,53-7,41 (m, 2H), 7,39 (x,
J=7,7Tu, 1H), 7,30 (n, J=7,6 T'u, 1H), 7,22 (n, J=2,2 'y, 1H), 5,37 (¢, 2H), 4,22 (n, J=6,2 I'y,
2H), 3,85 (k8., J=7,1 I'n, 2H), 3,65 (c, 2H), 2,61 (c, 3H), 1,39 (c, 9H), 0,89 (t, J=7,1 I'ny, 3H); "°F
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SAMP (282 MTI'y, IMCO) 6 -125,07.

Cranus-4: IHonyuenue STUI 2-(4-auetni-2-((7-(3-(amurOMeTII ) eHIIT )-4-
bropbenzodypan-S-min)merokcu)pennn)auerara (48f)

K pacrBopy stun 2-(4-auetui-2-((7-(3-((mpem-0yTokcukapOOHIIAMUHO )METHI ) (D EHIUIT )-
4-propbenzodypan-5-un)merokcn)pennn)anerara (48e) (235 mr, 0,408 mmons) B JIXM (5 mn)
nobGasysiu 2,2,2-tpudropykcycuyro kucnaory (0,629 mi, 8,17 MMOJb) U mepeMenIuBaiu npu
KOMHATHOH TeMriepaType B TeueHue 70 MuH. PeaklIMOHHYIO0 CMeCh KOHLIEHTPUPOBAJIU B BAKyyMe
nocyxa s monydenust 3tui 2-(4-auetui-2-((7-(3-(amunomernn)dpennn )-4-propdenzodpypan-5-
wi)merokcH)penmn)anerara (48f) (194 mr, 100% Bbixon) B Buae OGnexHo-xentoro macna. MC
(OC+): 476,2 (M+1).

Cranus-5: Tlonydyenne 2-(4-anerwn-2-((7-(3-(amunomermn)dpenmn)-4-propoeHszodypan-
S-un)meTokcu )PeHnT)yKCyCcHON KUCIOThI (48g)

Coenunenue 48g monydanu B COOTBETCTBUHM C MpoLenypoi, onucaHHoi Ha Craguu-8
Cxempt 1 w3 otun  2-(4-anerun-2-((7-(3-(amunomernn)denmn)-4-propoensodypan-5-
wi)merokcn)penmn)anerata (48f) 8 TI'® (5 mm), meranoma (5 Mi), HCIONB3Ys PacTBOP
MoHoruzapara rugpokcuna jautus (109 mr, 2,60 mMonb) B Boae (2 MJ) U NepeMeIluBaHUE B
TeueHHe HOYM MNP KOMHATHOH Temreparype. OTO JAajo mocie OOpabOTKH M OYHCTKH C
MOMOIIBIO KOJIOHOYHOU Xpomarorpaduu ¢ oOpameHHoi (azoii [kononka C-18, smroupyst 0,1%
BonH. HCl B Bome u aueronutpune 0-100%)] 2-(4-auerun-2-((7-(3-(amunomerwn)denrn)-4-
bropbenzodypan-S-mn)merokcu)pennn)ykcycHon kuciaorsl (48¢g) (116 mr, 0,259 mmons, 63,5%
Bbixoa) HCI conb B Bume Oenoro TBepIoro BeIlecTsa. 'H amp (300 MI'u, IMCO-dg) 6 12,29
(c, 1H, obmenuBarotcs ¢ D,0), 8,51 (¢, 3H, oOmenusatorcst ¢ D,0), 8,18 (n, J=2,3 I'u, 1H), 7,98
(c, 1H), 7,94-7,83 (m, 1H), 7,77 (n, J=6,7 I'u, 1H), 7,68 (a, J=1,6 'y, 1H), 7,63-7,51 (m, 3H),
7,44-7,30 (m, 1H), 7,23 (1, J=2,3 T'y, 1H), 5,40 (c, 2H), 4,12 (c, 2H), 3,64 (c, 2H), 2,60 (c, 3H);
'H AAMP (300 MI'y, IMCO-de/D,0) & 8,05 (1, J=2,2 T'wi, 1H), 7,93-7,81 (m, 2H), 7,68 (1, 1=6,7
I'u, 1H), 7,58 (an, J=15,2, 7,4 T'u, 3H), 7,48 (n, J=7,7 I'u, 1H), 7,39-7,29 (m, 1H), 7,15 (u, J=2,2
'y, 1H), 5,35 (¢, 2H), 4,10 (¢, 2H), 3,60 (c, 2H), 2,55 (¢, 3H); "°F AMP (282 MI'y, AMCO) § -
124,49. MC (3C+): 448,1 (M+1); Ananuz, paccuurannbiii ansi: CosHFNOs,1,1HCI,1,25H,0:
C, 61,22; H, 5,06; N, 2,75; Cl, 7,65; Haiineno: C, 61,59; H, 5,04; N, 2,81; Cl, 7,72.

Cxema 49
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IMony4enwue 2-(2-((7-(3-(amunOMeTHN ) henun)-3-propdenzodypan-5-un)mMeTokcu )-4-

MeTHI(PEHUIT)yKCYCHON KUCITOTHI (49d)

Cragus-1: Ilomyuenme ot 2-(2-((7-Opom-3-dropOeH3zodypaH-5-uia)MeTOKCH )-4-
metmipenun)anerara (49b)

Coenunenue 49b nonyuyanu B COOTBETCTBUHU C NMpoLenypoi, onucaHHoil Ha Craguun-2
Cxempr 1 w3 (7-Opom-3-propbensodypan-S-un)meranona (44a) (PharmaBlock, CAS Ne:
PB98116, 202 wmr, 0,824 mmonb) B JIXM (10 min), ucnons3ys tpupenundochun (471 mr, 1,796
MMOJIb), 3T 2-(2-runpokcu-4-merundenmn)anerar (49a) (CAS Ne 1261451-91-5, 380 wr,
1,959 mmone) u (E)-6uc(4-xnopbensun)nuasen-1,2-nukapbokcunar (DCAD) (659 wr, 1,796
MMoJIb) B JIXM (5 mut). D10 masno nociae oOpaboTKH M OYUCTKH € TIOMOLIBIO KOJIOHOYHOM (hJiatm-
xpomarorpaduu [cunukarens (40 r), smoupyst EtOAc B rekcane 0-50%] stun 2-(2-((7-6pom-3-
bropbensodypan-S-mn)merokcu)-4-metundennn)auerar (49b) (510 mr, 74% BBIXOHD) B BUIE
0eNoro TBEpIOro BEIleCTBa. 'H ssMP (300 MI'u, IMCO-dg) 6 8,47 (m, J=4,4 T'u, 1H), 7,77 (7,
J=1,4 T, 1H), 7,72 (g, J=1,5 Ty, 1H), 7,11 (x, J=7,5 T, 1H), 6,92 (z, J=1,5 Ty, 1H), 6,75 (x,
J=7,5 T, 1H), 5,20 (c, 2H), 4,02 (xB., J=7,1 T'w, 2H), 3,59 (c, 2H), 2,30 (¢, 3H), 1,09 (1, J=7.1
'y, 3H); "F SIMP (282 MT'u, IMCO) & -174,41.

Cragus-2: Tlonyuyenwe stmn 2-(2-((7-(3-(amuuHomerwn)dpenmn)-3-propdersodypan-5-
W1)MeTOKCH )-4-meTwindenmn)anerara (49¢)

Coenunenue 49¢ nony4anau B COOTBETCTBUU C Mpoueaypol, onucaHHoW Ha Craguu-4
Cxembr 1 w3 stun 2-(2-((7-6pom-3-propbenzodypan-5-un)merokcn)-4-meTundenmn)amnerara
(49b) (0,5 r

2

1,187 wmmonp) B gauokcaHe (15 ™), HCHONB3ysS THOPOXJOPHI 3-
(amuHOMeTHIN)peHnnO0poHOBOM KHuCaoTh (9e) (0,267 1, 1,424 Mmmons), 6uc(tpudpenunpochun)
nayaawii (II) xmopun [Pd(PPhs),Cly] (0,125 1, 0,178 mmoms), pactBop K,COs (0,492 1, 3,56
mMMmoJb) B Boze (1,5 mum) u HarpeBanue npu 100°C B Teuenue 4 4 Ha MacisHOW Oane. 10 Aano

nocie oOpaboTKH U OYHMCTKHU € MOMOLIBIO KOJIOHOYHOH ¢uii-xpomarorpaduu [cunukarens (40
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r), omoupys DMA-80 B JXM 0-50%] ostan  2-(2-((7-(3-(amuHOMeTHN)peHnm)-3-
dropbersodypan-S-mn)merokcu)-4-metmndennn)auerar (49¢) (430mr, 81% BbIXOA) B BUAE
MPO3PAUYHOro Macia. 'H samp (300 MI'y, AMCO-d¢) & 8,39 (m, J=4,3 I'y, 1H), 7,82 (c, 1H),
7,75-7,64 (m, 3H), 7,47 (a.1., J=13,8, 7,5 I'u, 2H), 7,10 (n, J=7,5 I'u, 1H), 6,97 (c, 1H), 6,74 (7,
J=7,4 T'y, 1H), 5,26 (c, 2H), 3,93 (xB., J=7,1 I'u, 2H), 3,83 (c, 2H), 3,59 (¢, 2H), 2,31 (c, 3H),
1,00 (t, J=7,1 T'w, 3H); “F SIMP (282 MI'ry, JIMCO) & -176,93. MC (DC+): 4482 (M+1).

Cragus-3: [Tonyuenue 2-(2-((7-(3-(amunomerun)penun)-3-propodenzodypan-5-
WJT)METOKCH )-4-MeTHII(EHIIT)YKCYCHOM KUCIOTHI (49d)

Coenunenne 49d monyuyanu B COOTBETCTBUHU C NMpPOLENypoi, omucaHHON Ha Craguu-8
Cxembl 1 w3 stun 2-(2-((7-(3-(amuromernn)denmn)-3-propdensodypan-S-mn)meTokcn)-4-
merwidenmn)anerata (49¢) (181 mr, 0,404 mmonp) B TI'® (6 mu), aneronurpmie (6 M),
UCTIONB3YsT pacTBOp MoHoruapara rugpokcuna gurus (118 mr, 2,81 mmonb) B Bozme (2 M) u
nepeMeInuBaHue MPH KOMHATHOM TeMmeparype B TeueHue 16 gyacoB. DTo aajno mocie oopaboTku
U OYUCTKH C TIOMOIIBID KOJIOHOYHOW Xpomatorpaduu ¢ obpamenHoit ¢aszoit [komonka C-18,
smoupys 0,1% sonn. HCI B Boge u auneronurpuie 0-100%] 2-(2-((7-(3-(amuHOMeTHI ) heHM)-3-
dropbensodypan-S-mn)merokcn)-4-metmndennn)ykcycHon kucnotsl (49d) (28 mr, 17% BbIxon)
HCI cons B BHze Genoro Teepmoro semectsa. 'H SAMP (300 MI'n, IMCO-dg) & 12,23 (c, 1H),
8,64-8,42 (m, 3H), 8,39 (1, J=4,3 'y, 1H), 7,99 (c, 1H), 7,95-7,84 (M, 1H), 7,79 (c, 1H), 7,74 (c,
1H), 7,59 (n, J=4,9 'y, 2H), 7,10 (n, J=7,6 'y, 1H), 6,94 (c, 1H), 6,73 (n, J=7,6 ', 1H), 5,28 (c,
2H), 4,13 (c, 2H), 3,55 (¢, 2H), 2,29 (c, 3H); F SAMP (282 MI'y, IMCO) § -176,58; MC
(OC+): 420,1 M+1); MC OC-): 418,1 (M-1); Amnamus, pacCUMTaHHBIA IS
CasH2FNO4.HC1,1,75H,0: C, 61,60; H, 5,48; N, 2,87; Cl, 7,27, Haiineno: C, 61,47, H, 5,40; N,
3,14; Cl, 6,96.
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7 O
(jQ/\ /E}_\ Y 0 Ti(OE), 0
0 —_— 0
T kco, 0 X
PA(PPhs )l 0 I L g W

Ry 5.
L Ve
1e 0= 60a Neg” s0b

0 4 0
O\I LiOH 0 OH
NaBH4 3 )l

\ =
0 b
NH? NH2
£0d 500
IMonyuenwne 2-(2-((7-(5-(amurOMeTHIT ) Dy paH-3-un)0eH30d ypaH-5-

WI1)MeTOKCH )peHmn)ykey cHOH Kucnotsl (50e)

Cragus-1: [Tonyuenue STUI 2-(2-((7-(5-bopmundypan-3-un)oeHsodypan-5-
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wi)merokcH)penmn)anerara (50a)

Coenunenue 50a mosaydanu B COOTBETCTBUM C NpoLEAypoi, onucaHHoi Ha Craguu-4
Cxembr 1 w3 ostun 2-(2-((7-(4.,4,5,5-terpamerui-1,3,2-qnokcadboponan-2-mui)oeH3odpypaH-5-
wi)merokcn)penmn)anerara (le) (500 mr, 1,146 mmonb) B auokcane (6 mu) noGasisuiu 4-
Opompypan-2-kapbanpaerun  (CAS N 21921-76-6; 201 wmr, 1,146  mmoub),
ouc(tpupennndocdun) namraauii (II) xaopua [Pd(PPh3),Cl,] (121 wmr, 0,172 mmons), pacTBOp
K>COs (475 wmr, 3,44 mmonb) B Boge (2 mu) u HarpeBanu npu 90°C B TeueHue 3 4. 1O Aajio
nocje oO0pabOTKH U OYHCTKU C MIOMOLIBIO KOJIOHOYHOH (uidii-xpomarorpaduu [cunukarens 12
r, amoupys DMA-80 B XM 0-50%)] stun 2-(2-((7-(5-¢popmundypan-3-mn)densodypan-5-
wi)metokcH )penmn)anerat (50a) (400 mr, 86% BBIXOI) B BUIE JKEITOIO CHPOIA; 'H siMP (300
MTI'y, IMCO-de) 6 9,74 (n, J=0,8 I'u, 1H), 8,77 (x, J=0,9 I'y, 1H), 8,21 (x, J=0,9 'y, 1H), 8,15
(n, J=2,2 T'u, 1H), 7,81 (x, J=1,6 T'u, 1H), 7,71 (n, J=1,6 I'u, 1H), 7,30-7,19 (m, 2H), 7,14-7,06
(m, 2H), 6,92 (1.1, J=7,4, 1,1 T'y, 1H), 5,23 (¢, 2H), 3,98 (xB., J=7,1 I'u, 2H), 3,66 (c, 2H), 1,01
(T, J=7,1 T'u, 3H).

Craaus-2: ITonyuenue (S)-aTun 2-2-((7-(5-(((rper-
OyTuicynbuHI)UMUHO )MeTII)PypaH-3-mn)oersodypan-S-wn)merokcn )henun )auerara (50b)

Coenunenue S0b nonyuyanu B COOTBETCTBUHU C MpoLEeAypoi, onucaHHoil Ha Craguu-5
Cxembr 1 w3 stun 2-(2-((7-(5-popmundypan-3-mn)oersodypan-S-mi)mMeTokcH )heHum )aerara
(50a) (390mr, 0,964 mmonp) B TI'® (10 mi), ucnonsiys (S)-2-meTunnponaH-2-cyibhuHAMHL
(234 wr, 1,929 mmonb), Terpastokcuturad (0,404 mu, 1,929 mmonb) n HarpeBanue npu 60°C B
TedeHne 1 4. Oto nmano mocie oOpaOOTKM M OYUCTKH C IOMOINBIO KOJOHOYHOH (pJidIi-
xpomatorpadun [(cunukarens (24 r), SMOUPYS STUJIALIETATOM B CMeCU H30MepoB rekcana (0-
50%)] (S)-atun 2-(2-((7-(5-(((tper-OyruncynbuaMI)UMIHO )MeTHIN)PypaH-3-uin)oeH3odypaH-
S-un)merokcu)penmn)amerar (50b) (321 mr, 65,6% BbIXOI) B BUAE JKEATOH CMOJIBIL, 'H amP
(300 MI'y, IMCO-ds) 6 8,70 (c, 1H), 8,42 (c, 1H), 8,15 (n, J=2,2 I', 1H), 8,03 (m, J=1,0 I'my,
1H), 7,76 (n, J=1,6 T'y, 1H), 7,69 (n, J=1,5 'y, 1H), 7,31-7,19 (m, 2H), 7,14-7,05 (M, 2H), 6,91
(t, J=7,3 T'y, 1H), 5,23 (c, 2H), 4,00-3,89 (M, 2H), 3,65 (c, 2H), 1,19 (¢, 9H), 1,01 (1, J=7,1 T'y,
3H).

Cranus-3: IMonyuenue (S)-sTun 2-(2-((7-(5-((1,1-
TUMETHIIDTIIICYTbG MHAMUIO0 )MeTHI)dypaH-3 -1 )0eH3od ypaH-5-min)MeTokcH )peHrn )arerara
(50¢)

Coenunenue 50¢ nonmyyanu B COOTBETCTBUU C IpoLeAypol, onucaHHoW Ha Craguu-3
Cxempr 5 wm  (S)yostun  2-2-((7-(5-(((rper-OyTrncynbuHmI)UMUHO )MeTUI )Py paH-3-
win)oer3odypan-S-mwn)merokcu )penun)anerata (50b) (317 wmr, 0,625 mmons) B MeOH (10 mn),
ucnoe3ysi boprugpun Hatpus (23,63 mr, 0,625 MMonb). T0 nano mocie 00paboTKH U OYHCTKH
C MOMOLIBIO KOJIOHOYHOH (hidii-xpomarorpaduu [(cunukarenb, 24 T 3JII0UPYs STUIALIETATOM B
cMecHu WU30MEPOB rekcaHa (0-100%)] (S)-aTun 2-(2-((7-(5-((1,1-
OUMETIIITIICYIb MHAMUIO0 )METHIT )y paH-3 -1 )0eH30(d ypaH-5-mi)MeTOKCH )peHrT )aerar
(50¢) (226mr, 0,443 mmonb, 71,0% Bbixox) B Buae mpospaunoii cMonsr, 'H SAMP (300 MI'w,
JAMCO-dg) 6 8,30 (1, J=0,9 I'u, 1H), 8,10 (n, J=2,2 I'u, 1H), 7,67-7,57 (M, 2H), 7,30-7,19 (m,
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2H), 7,13-7,07 (m, 1H), 7,03 (n, J=2,2 T'u, 1H), 7,00 (¢, 1H), 6,91 (T.n., J=7,3, 1,1 T'y, 1H), 5,86
(T, J=5,7 T'u, 1H), 5,21 (c, 2H), 4,22 (an, J=5,6, 2,3 'y, 2H), 3,98 (xB., J=7,1 'y, 2H), 3,63 (c,
2H), 1,14 (c, 9H), 1,02 (1, J=7,1 I'y, 3H).

Cragus-4: Tlonyuenme otun  2-(2-((7-(5-(amunomerun)dypan-3-mn)dersodypan-5-
mi)merokcu)penmn)anerara (50d)

K pacrBopy (S)-atun 2-(2-((7-(5-((1,1-mumernmsTuncyappuHaMuI0 )MeTr )pypaH-3-
un)oensodpypan-S-un)merokcn)penmn)anerara  (50¢) (220 wmr, 0,432 wmmonb) B
terparuapodypane (6 mi) nodassuiu BogHbii pactBop 4 H HCI B auokcane (0,216 mu, 0,863
MMOJIb) M TIEpEMEIINBAIN TPU KOMHATHOW Temrieparype B TedeHne 30 MUHYT. PeakmoHHYIO
CMeChb KOHLEHTPHPOBAIHM JocyXxa ¢ mnojydeHueMm 3tui 2-(2-((7-(5-(amunomerwn)dypan-3-
win)oeHzodypan-S-mwn)merokcu)permn)anerara (50d), KOTOpBI MCIONB30BAIM Ha CIEAYIOIIEH
craguu 0e3 TOTOIHUTENIbHOW OYHCTKH.

Cragus-5: IMonyuenue 2-(2-((7-(5-(amuHOMeTMN ) pypaH-3-mi)oeH3od ypaH-5-
WI)METOKCH )peHnT)yKey cHON KUcoTsl (50e)

Ocratok co cranguu 4, ONMMCAHHON BBILIE, PacTBOPsIN B Terparunpodypane (4,00 mi),
arieroHuTpuie (2 mi), 1odaBisLTM MOHOTUAPAT ruapokcuaa utust (1 H BogHBIN pacTBOp, 2,158
i, 2,158 mMMmonb) W mepemermiMBaid B TedeHHe 18 YacoB mpm KOMHATHOUM Temmepatype.
PeakunoHHy10 cMech KOHLIEHTPHUPOBAIN B BaKyyMe, pa30aBIisiiin BOAOH (2 MIT) M OAKHUCISUTN 10
pH 4, ucnonezys 1M HCI. Dto mano mociae oOpaOOTKM M OYMCTKH C HCIIOJIB30BAHUEM
KOJIOHOUHOM xpomaTorpaduu ¢ obparnenHoi ¢a3oii [komonka C-18 (50 r), amoupys 0,1% BogH.
HCI B Bome u auneronutpune 0-100%)] ¢ nomyuenuem 2-(2-((7-(5-(ammunomernn)dpypas-3-
min)0eH3odypas-S-ni)mMeTokcn )perun)ykcycHol kuciotsl (50e) (55mr, 26,5% Boxon) HCI conu
B BHIe OENoro TBEPAOro BEIIECTBa, 'H amp (300 MI'u, IMCO-dg) 6 12,23 (¢, 1H,
obomenuBatorcsi ¢ D20), 8,53 (¢, 3H, odmenuatorcs ¢ D20), 8,44 (n, J=0,9 I'y, 1H), 8,12 (x,
J=2,2Tu, 1H), 7,68 (c, 2H), 7,28-7,18 (m, 3H), 7,10-7,01 (m, 2H), 6,90 (1.1, J=7,4, 1,1 ', 1H),
5,25 (c, 2H), 4,18 (n, J=5,3 'y, 2H), 3,60 (c, 2H). 'H AMP (300 MI'u, AMCO-d¢/D,0) & 8,45 (n,
J=0,9 T'y, 1H), 8,10 (n, J=2,2 I'u, 1H), 7,68 (kB., J=1,7 I'u, 2H), 7,29-7,17 (M, 3H), 7,15-7,00 (™,
2H), 6,98-6,83 (m, 1H), 5,25 (¢, 2H), 4,19 (c, 2H), 3,60 (n, J=4,5 'y, 18H). MC (3C+): 755,2
(2M+1); (OC-): 376,1 (M-1); Ananuz, paccuntannbiii 1 CoHjoNOs.HCL1,25H,0: C, 60,55;
H, 5,20; Cl, 8,12; N, 3,21; Haiineno: C, 60,57, H, 4,89; Cl, 7,99; N, 3,19.
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Cxema 51
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IMonyuenne (-)-2-(2-((7-(3-(amunomerwn)pennn)oeH3odypaH-S5-uia)MeToOKCH )peHm)-2-
(umkonponankapOokcaMu0)yKCycHoM kucioTsl (S1f)

Cragus-1: Ilonyuenue (R)-2-(umxnonponankapOokcamMuno)-2-(2-
rUAPOKCU(PEHNIT)YKCYCHOM KUCTIOTHI (51b)

K pactBopy (R)-2-amuno-2-(2-runpoxcudenmn)ykcycHoit kucnotsl (51a) (0,5 r, 2,456
mmodb;, CAS Ne 185339-06-4) B Bone (10 mi), oxnaxkaernom 1o 0°C nobasnsinu rugpokapOoHaT
Hatpus (0,825 r, 9,82 mmounb), pacTBop Lukinonponankapoorunxiaopuaa (0,337 mi, 3,68 MMoIb)
B TeTparuapodypane (5 M) 1 HarpeBaJgu 10 KOMHATHOW Temneparypsl. PacTBop moakucisuiu 3
H HCl u sxcrparmpoBanu stunaneratoM (3x50 mu). OObenuHEHHBIE OpPraHHYECKHE CIIOU
IIPOMBIBAJIM HACBILIEHHBIM BOIHBIM PACTBOPOM XJIOpUAA HATpus (25 Mit), Cyuy, GUIbTpOBaIH
U KOHLEHTPUPOBAIM B Bakyyme ¢ mnonydeHreM (R)-2-(uuknonponankapbokcamumo)-2-(2-
rugpokcudernn)ykcycHo kucnotel (51b) (0,56 r, 97% BbIXOD) B BHAE TyCTOrO CHPOIIA,
KOTOPBI HMCIONB30BANIA HA CIEAYIOMEel cTaauu 0e3 HOMOJHUTENbHON OYUCTKH, 'H sMP (300
MI'u, AMCO-d6) 6 12,13 (c, 4H), 8,52 (n, J=7,8 I'u, 1H), 7,26-7,05 (M, 2H), 6,93-6,71 (m, 2H),
5,63 (n,J=7,8 T'u, 1H), 1,83-1,71 (m, 1H), 0,70-0,55 (m, 4H).

Cragus-2: Ilonyuenue (R)-aTrn 2-(IMKJIONpPONaHKapOOKCaMHI0)-2-(2-
rugpokcudennm)anerara (51c¢)

K nepeMeBaeMOMy pacTBopy (R)-2-(mxnonponankapbokcamuno)-2-(2-
rugpokcudernn)ykcycHon kucnotel (51b) (0,5 r, 2,126 mmons) B 3Tanone (9 mi) nobasisuiu
H,SO4 (0,227 mn, 4,25 MMONb) W HarpeBaju IO KUIEHUS C OOPAaTHBIM XOJIOAHJIBHUKOM B
TeueHue 2,5 4. PeakiMOHHYI0 CMECh OXJIaKAAIN 10 KOMHATHON TEMIEPATYyPbl, BBUIMBAIN B BOAY
CO JBAOM H  OKCTparupoBaiu sTmianeraroM. OpraHuyeckuil  CIOH  NMPOMBIBAIH
IUAPOKapOOHATOM HATpUs, BOJOW, HACBHIIIEHHBIM BOJHBIM pAcTBOPOM XJIOpHAA HATpus,

cyumiy, (UIbTPOBAJIM W KOHLEHTPHPOBAJM B BakyymMe ¢ mnonydeHueM (R)-stunm 2-
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(umknonponankapookcaMuio)-2-(2-rugpokcudennn)anerara (5S1¢) (237mr, 42,3% BBIXOR) B
BUze O6€JI0ro TBepPAOro BELIECTBa; 'H saMP (300 MI'u, IMCO-d6) 6 9,80 (c, 1H), 8,59 (n, J=7.6
I'u, 1H), 7,23-7,09 (M, 2H), 6,89-6,75 (M, 2H), 5,67 (1, J=7,5 'y, 1H), 4,17-3,91 (M, 2H), 1,84-
1,68 (m, 1H), 1,11 (1, J=7,1 I'y, 3H), 0,67 (1.1, J=7,4, 6,2, 4,4 T'y, 4H).

Cranus-3: Ilonyuenue (R)-aTtun 2-2-((7-(3-(((mpem-
OyTokcukapOOHMIT)aMUHO)MeTU ) eHu )OeH30(ypaH-S-ua)METOKCH )P eHmT )-2-
(umknonponankapbokcamuao)auerara (51d)

Coenunenue 51d monyuyanu B COOTBETCTBUU C MpoUeNypoi, onucaHHoi Ha Cragumn-2
Cxewmsbl 1 uz mpem-6ytun 3-(5-(ruppoxkcumetin)oen3odypan-7-mn)doensmnkapdamara (19f) (303
mr, 0,857 mmonb) B JIXM (10 mn), ucnons3ys tpudpenunpochun (246 mr, 0,939 mmons), (R)-
5TUIN 2-(UKJIOnponaHkapOokcaMuno)-2-(2-runpokcudenmn)anerar (51¢) (215mr, 0,817 mmonb)
u pacteop (E)-6uc(4-xnopbensun)auazen-1,2-qukapookcunar (DCAD) (360 mr, 0,980 mmonb) B
AXM (7 wmn). Dto pano mocie oOpabOTKM M OYUCTKH C TIOMOIIBED KOJOHOYHOW (Hii3im-
xpomarorpadpuu (cunukarens (24 1), smoupys 0-50% sTHimaneratoMm B CMECH H30MEPOB
rekcana) (R)-stun 2-(2-((7-(3-(((mpem-0yToxcukapOOoHMIT)aMIHO )MeTHIT )b eHr )0eH30] ypaH-5-
wi)metokcH )penmn)-2-(uuknonponankapdokcamuno)amnerar (51d) (320mr, 65,5% BbIXOA) B
BHJIE [PO3PAYHOro Bsi3koro Bemectsa, MC (DC+): 621,3 (M+Na); 'H SMP (300 MI', IMCO-
d6) 6 8,77 (n, J=7,9 ', 1H), 8,08 (n, J=2,2 I'u, 1H), 7,80-7,72 (M, 3H), 7,62 (1, J=1,6 'y, 1H),
7,48 (1, J=7,5 'y, 2H), 7,37-7,26 (M, 3H), 7,19 (an, J=8,3, 1,1 'y, 1H), 7,04 (n, J=2,2 T'uy, 1H),
6,99 (t.n.,J=7,5, 1,1 'y, 1H), 5,87 (n, J=7,9 I'y, 1H), 5,32 (c, 2H), 4,23 (n, J=6,2 'y, 2H), 3,98
(xB.o., J=7,1, 5,2 T'y, 2H), 1,75 (1.0, J=7,5, 3,7 I'y, 1H), 1,40 (c, 9H), 0,98 (1, J=7,1 'y, 3H),
0,63 (mnT, J=15,3, 13,2, 8,9 I'y, 4H).

Cramus-4.  Ilonyuenme (R)-atun  2-(2-((7-(3-(amunomernin)pernn)oeHzodypan-5-
wi)MeTokcH )henun)-2-(uukionponankapookcamuio)anerara (51e)

K pacTBopy (R)-aTin 2-2-((7-(3-(((mpem-
OyToKCHKapOOHMIT)aMUHO )METHIT ) eHUT)0eH30(ypaH-5 -1 )MeTOKCH )peHT)-2-
(umknonponankapbokcamupo)auerara (51d) (280mr, 0,468 wmmons) B AXM (3,74 wn)
noGasysimu 2,2,2-tpudTopykcycuyro kuciory (0,360 mi, 4,68 MMOJb), NepeMeInnBaid B
TE4YeHHe 2 4 P KOMHATHOW TeMIepaType U KOHIEHTPUPOBAIH 1ocyxa ¢ noiydenueM (R)-stun
2-(2-((7-(3-(amunrOMeTHI ) (heHmT )0eH30 Y paH- S -1t )MeTOKCH ) peHw )-2-
(umknonponankapbokcamuao)anerara (51e), KOTOpPBIA HCMONB30BANIA 0€3 OMOJHUTEIBbHON
ouncTKH Ha cnenyromeii craaun; MC (3C+) 499,20 (M+1).

Cranus-5: ITonyuenue (-)-2-(2-((7-(3-(amuHOMeTHN ) pennn)oer3odypaH-5-
WI)METOKCH )(peHmn)-2-(IUKIONpOonaHKapOoKcaMuI0 )yKCycHOM KucioTsl (51f)

Ocrarok n3 Craguu-4 Beime pactsopsuid B TI'®@ (3,74 mi), aneronurpuine (1,87 ),
nobasysut MOHOTHApAT runapokcuna jutus, (1 H BogHb pactBop, 1,871 mu, 1,871 mmons) u
nepeMeInuBaiy B TedeHne 18 4 mpu KOMHATHOW TemmepaTrype. ITo mano mocie oO0padoTKH H
OYNCTKH Ha KOJIOHKe ¢ oOpameHHon (azoit [C18 (50 r), smoupys 0,1% soxgn. HCI B Boge u
AllETOHUTpPUJIE 0-100%] (-)-2-(2-((7-(3-(amunomermn ) permn)oersodypan-5-

m)MeToKkcH )pennn)-2-(uukonponankapookcamuno)ykcycnon  kucnorsl (51f) (95wmr, 43,2%
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Bbixoa) HCl conp B Bune 0enoro TBepaoro BemecTsa . 'H amp (300 MI'y, IMCO-dg) 6 12,72
(c, 1H, obmenusatorcs ¢ D,0), 8,73 (m, J=8,1 I'y, 1H, obmenuBatorcs ¢ D,0), 8,41 (c, 3H,
oomenuBatorcs ¢ D,0), 8,12 (n, J=2,2 I'u, 1H), 8,02 (¢, J=2,0 'y, 1H), 7,95 (n.1., J=7,1, 1,9 'y,
1H), 7,79 (n, J=1,6 I'u, 1H), 7,71 (n, J=1,7 T'u, 1H), 7,64-7,50 (M, 2H), 7,39-7,26 (m, 2H), 7,17
(m, J=8,1 I'u, 1H), 7,05 (n, J=2,2 'y, 1H), 6,99 (t.1., J=7,4, 1,1 'y, 1H), 5,90 (n, J=8,0 'y, 1H),
5,33 (¢, 2H), 4,15 (c, 2H), 1,77 (n.xB., J=8,0, 6,0, 5,6 ', 1H), 0,77-0,48 (m, 4H); 'H SIMP (300
MTI'u, AMCO-dg¢/D,0) 6 8,00 (m, J=2,2 ', 1H), 7,96-7,87 (m, 2H), 7,76 (1, J=1,6 'y, 1H), 7,65
(m, J=1,7 'y, 1H), 7,58 (1, J=7,7 T'u, 1H), 7,48 (n, J=7,7 I'u, 1H), 7,30 (non, J=7,3, 4,3, 1,7 I'y,
2H), 7,14 (n, J=8,5 'y, 1H), 7,05-6,93 (m, 2H), 5,85 (n, J=4,4 'y, 1H), 5,30 (¢, 2H), 4,11 (c,
2H), 1,68 (1, J=6,4 'y, 1H), 0,62 (a.1., J=29,2, 7,1 I'y, 4H), MC (OC+): 471,2 (M+1); Ananus,
paccuutannbii st CosHasN2Os. HCL 1,75H,0: C, 62,45; H, 5,71; Cl, 6,58; N, 5,20; Haiineno: C,
62,68; H, 5,54; Cl, 6,46; N, 5,09; Yron ontuueckoro Bpamenus [o]p=-49,091 (c=0,11, MeOH).

Cxema 52
Vi O OH
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O
OH > 19f
NH HO O
@_\\ 2 Cl O NHBoc
COH  NaHCO;4 HOLC ﬁ e ——
DCAD, PPh
52a 52b 52¢ ! 3

524 506 (+)-nsomep 52f

IMonyuenne (+)-2-(2-((7-(3-(amunomeTn)pennn)oeH3odhypaH-5-ua)MeToOKCH )P eHwm)-2-
(umKITonponaHKapOOKCaMUI0)yKCYCHOM KUCIOTHI (52f)

Cranus-1: IMonyuenue (S)-2-(uuknonponankapOokcamuno)-2-(2-
THOPOKCU(EHNUIT)YKCYCHOM KUCIIOTHI (52b)

K pactBopy (S)-2-amun0-2-(2-ruapokcudeHmn)ykcycHoi kucnotel (52a) (0,25 r, 1,228
mmodb;, CAS Nel185339-08-6) B Boze (5 min), oxnaxneHHoM a0 0 °C, nobasisiin rugpokapOoHaT
Hatpust (0,413 r, 4,91 mmonb), pactBop uumkionponankapOonmwtxmopuna (0,168 wmu, 1,842
MMOJIb) B Terparuapodypane (2,5 M) U HarpeBaju OO KOMHATHOW TEMIIEPAaTyphbl. IDTO AAJO
noce o0paboTku (S)-2-(umxnonponankapbokcaMuao)-2-(2-rTuIpOKCU(PEHIT)YKCYCHYIO
kuciory (52b)

(233 wr, 81% BbIXON) B BHIE I'ycTOro cupona. HeounieHHOE BELIECTBO HCIIOIB30BAN
Ha ClieAyIoUIei cTaauu 0e3 JOMOJHUTEIBHON OYHCTKHY, 'H ssMmP (300 MI'u, IMCO-d6) 6 8,52
(n, J=7,8 I'u, 1H), 7,29-7,06 (M, 2H), 6,81 (maan, J=16,4, 7,8, 1,2 'y, 2H), 5,64 (n, J=7,8 I'y,
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1H), 1,83-1,72 (m, 1H), 0,65 (an, J=8,1, 5,2 I'u, 4H).

Cranus-2: IHonyuenue (S)->Tun 2-(uukonpomnankapOokcamuo)-2-(2-
rugpokcudennm)anerara (52¢)

Coenunenue 52¢ nony4anau B COOTBETCTBUU € NpOLEAYpol, onucaHHOW Ha Craguu-2
Cxembl 51 wu3 (S)-2-(uuxionponankapOokcaMumo)-2-(2-ruipoKCU(EeHmT)yKCYCHONH KHUCIIOTHI
(52b) (0,22 1, 0,935 mmoib) B sTanone (5 mi), ucnoasdys H,SO4 (0,100 mi, 1,870 mmonb) u
HarpeBaHWe 0 KHUIIeHHWs C OOpaTHBIM XOJOAMJIBHHUKOM B TedeHue 2,5 4. DTo majno mocie
obpabotku (S)-aTun 2-(uukiaonponankapbokcamuno)-2-(2-ruapokcudenmn)anerat (52¢) (97 wmr,
0,368 mmoub, 39,4% BBIXON) B BUAE OEJOr0 TBEPAOrO BEIIECTBA, 'H sIMP (300 MI'u, IMCO-
d6) 6 9,81 (c, 1H), 8,59 (n, J=7,5T'y, 1H), 7,15 (ang, J=7,3, 6,1, 1,9 'y, 2H), 6,96-6,66 (m, 2H),
5,67 (n,J=7,5 T, 1H), 4,07 (k.xB., J=7,0, 3,8 ', 2H), 1,75 (xB., J=6,1 I'y, 1H), 1,11 (1, J=7,1
I'u, 3H), 0,66 (1, J=5,9 'y, 4H).

Cranus-3: Ionyuenue (S)-3Tun 2-(2-((7-(3-(((mpem-
OyTOKCHKapOOHIIT)aMUHO )METHIT ) eHMT)0eH30(ypaH-5 -1 )MeTOKCH )peHw )-2-
(mmktonponankapbokcamumo)amerara (52d)

Coenunenue 52d monyyanu B COOTBETCTBUU C INpoLenypoi, onucaHHoil Ha Craguu-3
Cxewmsl 51 w3 mpem-0ytun 3-(5-(rugpokcumerni)oen3odypan-7-un)oensmnkapdbamara (19f) (89
mr, 0,251 mmonb) B AIXM (5 M), ucnons3ys tpudennndocdun (78 mr, 0,296 mmodns), (S)-3Trn
2-(uuknonponankapOokcamuo)-2-(2-runpokcudenmn)anerar (52¢) (60 mr, 0,228 mmonb) u
pactBop (E)-Ouc(4-xnopbensmun) auasen-1,2-aukapbokcunara (DCAD) (109 mr, 0,296 mmonb) B
AXM (3 wm). Oto pmano mocie oOpabOTKM U OYUCTKHA C TIOMOINBIO KOJIOHOYHOH (hJam-
xpomarorpadpuu (cunukarens (12 r), smoupya 0-50% sTunaneratoM B CMECH H30MEPOB
reKcaHa), 3aTeM € IOMOIIBI0 KOJIOHOYHOM XpomaTorpaduu ¢ oOpameHHoi (asoit [kononka C-18
(26 1), smoupyst 0,1% Bogn. HCl B Bome u aueronutpune 0-100%] (S)-stun 2-(2-((7-(3-
(((mpem-6yToxcukapOOHMIT)aMUHO )METHIT ) peHm)0eH30( Y paH-5-1T)MEeTOKCH ) eH LT )-2-
(mmuksionponankapOokcamumo)anerar (52d) (49 mr, 35,9% Beixonm) B Buae O€JOro TBEPIAOTO
Bemectsa; 'H SIMP (300 MI'n, JIMCO-d6) & 8,76 (x, J=7,9 'n, 1H), 8,09 (x, J=2,3 T'u, 1H),
7,75 (n, J=6,7 I'u, 3H), 7,62 (¢, 1H), 7,52 (n, J=8,4 I'u, 2H), 7,30 (n, J=7,8 I'u, 3H), 7,19 (x,
J=83 I'u, 1H), 7,04 (n, J=2,2 T'y, 1H), 7,00 (7, J=7,4 I'u, 1H), 5,87 (n, J=7,8 'y, 1H), 5,32 (c,
2H), 4,23 (n, J=6,2 I'u, 2H), 4,05-3,91 (m, 2H), 1,77 (n, J=5,2 Ty, 1H), 1,41 (x, J=4,5 I'u, 9H),
0,98 (1,J=7,1Tw, 3H), 0,62 (ax, J=16,3, 8,7 'y, 4H).

Cragus-4: Tlomyuenwe (S)-atmn  2-(2-((7-(3-(amunomerwn)denun)denzodypan-5-
wi)meTokcH )penmn)-2-(uuknonponankapbokcamuao)amerara (52e)

K pacTBopy (S)->Tun 2-2-((7-(3-(((mpem-
OyTOKCHKapOOHWIT)aMUHO )METHIT ) eHUT )OeH30hypaH-5 -1 )MeTOKCH )peHw )-2-
(uuknonponankapbokcamuo)auerara (52d) (49 mr, 0,082 mmonb) B AXM (1,2 M) noGassu
2,2,2-rpudropykcycHyro kucioty (0,063 mu, 0,818 MMomb), mepemMerinBaiy B T€UeHNUE 2 4 TIPU
KOMHATHOW TeMIepaTrype W KOHLEHTPHPOBaIM nocyxa ¢ mnomyderueM (S)-stun 2-(2-((7-(3-
(amuHOMeTHN)pernn)OeH30dypaH-5-mn)MeTokcH )heHmn)-2-

(uuknonponankapOokcamuno)anerara (52e), KOTOPBIM HCMONB30BANIU O€3 JOMOJHUTEIbHON
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ouncTkH Ha cnenyromeit craaun; MC (3C+) 499,20 (M+1).

Cranus-5: ITonyuenue (+)-2-(2-((7-(3-(amuHOMeTIN)pernT)OeH30(hypaH-
5+)merokcu)ennn)-2-(LIUKIONpOonaHKapOOKCaMUI0)YKCYCHOM KUCTIOTHI (52f)

Ocratok co cranguu 4 Bbime pactBopsiii B TI'® (2 mu), aneronutpune (0,6 min),
n00aBysAIM MOHOTUApAT ruapokcuna autust (1 H. BoxHbI pactBop, 0,327 mi, 0,327 MMomb) u
nepeMeIInBaiy B TedeHne 18 yacoB mpu KOMHATHOI TeMmneparype. DTo Aajo mnocie oopaboTku
U OYHMCTKH C NMOMOIIBIO KOJIOHKH ¢ oOpatueHHoi ¢a3zoii [C18 (50 r), amoupys 0,1% Boxn. HCI B
Bone u auneronutpwie  0-100%]  (+)-2-(2-((7-(3-(amunomerun)dpenmn)oen3odypan-5-
wi)MeToKcH )penmn)-2-(uukionponankapookcamuno)ykcycnoi  kucnorsl (52f) (35 wmr, 91%
Bbixoa) HCI conb B Buae 0enoro TBEpAOro BEIECTBa, 'H amp (300 MI'u, IMCO-dg) 6 12,70
(c, 1H, obmenusarorcs ¢ D,0), 8,72 (m, J=8,1 I'y, 1H, obmenuBarotcs ¢ D,0), 831 (c, 3H,
obmenuBarorcs ¢ D,0), 8,12 (n, J=2,2 T'u, 1H), 8,02 (¢, 1H), 7,95 (un, J=7,5 T'u, 1H), 7,79 (7,
J=1,6 T'y, 1H), 7,71 (¢, 1H), 7,57 (a1, J=14,6, 7,6 'y, 2H), 7,32 (1, J=8,9 I'y, 2H), 7,17 (x,
J=8,2 I'u, 1H), 7,06 (n, J=2,2 T'y, 1H), 6,99 (T, J=7,4 I'n, 1H), 5,90 (7, J=8,0 I'y, 1H), 5,33 (c,
2H), 4,15 (c, 2H), 1,75 (kB., J=6,3 T'u, 1H), 0,78-0,49 (m, 4H); MC (OC+): 471,1 (M+1); (3C-):
469,1 (M-1); Anammz, paccumnrannbiii ast CosHyeN-Os,1,125HCL3H,0: C, 59.,46; H, 5,90; Cl,
7,05; N, 4,95; Haiineno: C, 59,62; H, 5,63; Cl, 6,83; N, 4,98; Yron onTu4eckoro BpalleHHs
[a]p=+45,714 (c=0,105, MeOH).

Cxema 53
CFy

CFy BIOH)>
HO 53a

HaN 9e

0
0
- 0 -
° DCAD, PPh; Br , W PdCI;{PPh;}z, KoCO;

Br
16¢C 3t

CF,

CF
200 SO
F o o OH
0 LiOH
T Qe
O NH; NH.
53d

q3c

[Tonyuenue 2-(2-((7-(3-(amuaoMeTHN ) penmn)-2-propobersodypan-5-mn)mMeTokcn)-4-
(TpudTopmeTin)peHmn)yKCycHOM KUCaoTh (53d)

Cragus-1: Ilomyuenme ot 2-(2-((7-Opom-2-dropOeH3zodypaH-5-uia)MeTOKCH )-4-
(Tpudropmern)pennn)anerara (53b)

Coenunenue S3b monyuyanu B COOTBETCTBUHU C NMpoLEAypoi, onucaHHON Ha Craguu-2
Cxewmsl 1 u3 (7-6pom-2-prTopbenzodypan-5-un)meranona (16¢) (1,3 r, 5,31 mmons) B JIXM (10
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i), wucnonsdys Tpudenmnpochun (1,600 1, 6,10 wmmomp), st 2-(2-rUppoxcu-4-

(rpudropmerin)pernn)anerar (53a) (CAS Ne 1261500-50-8, 1,448 r, 5,84 mmonp) u (E)-Ouc(4-
xJjopbensun) auasen-1,2-nqukap6okcunar (DCAD) (2,240 r, 6,10 mmons) B IXM (30 mi). D10
nano rmocie o0pabOTKM M OYMCTKH C IIOMOIIBIO KOJOHOYHOH (Quiui-xpomarorpaduu
[cunmukarens (80 r), amoupys EtOAc B rekcane 0-25%)] stun 2-(2-((7-6pom-2-dpropOensodypan-
S-un)metokcu)-4-(tpudptopmerun)penmn)anerar (53b) (2,25 r, 89% Beixon) B BHAe OneqHO-
JKEJITOTO TBEPAOTO BEIeCTBa,; 'H ssmMP (300 MI'u, AMCO-d6) 6 7,66 (m, J=1,5Tu, 1H), 7,61 (x,
J=1,5Tu, 1H), 7,48 (n, J=7,8 T'y, 1H), 7,41 (g, J=1,7 I'u, 1H), 7,32 (n, J=7,8 T'y, 1H), 6,57 (x,
J=6,4 T'n, 1H), 5,28 (c, 2H), 4,03 (x8., J=7,1 T, 2H), 3,73 (¢, 2H), 1,08 (1, J=7,1 'y, 3H); “°F
SAMP (282 MTI'u, IMCO) 6 -60,76, -110,33.

Cranusa-2: Tlonyuenume stun 2-(2-((7-(3-(ammuunomermn)denmn)-2-gropdenzodpypan-S-
WI)METOKCH)-4-(TpudTopmerin)penmn)auerara (53¢)

Coenunenue 53¢ nony4anau B COOTBETCTBUU C Mpoueaypol, onucaHHoW Ha Craguu-4
Cxembl 1 u3 STHI 2-(2-((7-6pom-2-¢propbensodypaH-5-ui)MeToKCH)-4-
(rpudropmermn)pernn)anerara (53b) (200mr, 0,421 mmonb) B auokcaHe (8 Mil), HCIONB3Ys
rugpoxiopun  3-(amuHOMeTHN)(peHnnOoponoBoli  kucnotel (9e) (95 wmr, 0,505 wmmons),
ouc(rpudpennndochun) namraguit (II) xnopun [Pd(PPh;),Cly] (44,3 mr, 0,063 MMoub), pacTBOp
KoCO;3 (174 wr, 1,263 mmons) B Bome (1 mi) m HarpeBanme npu 100°C B TeueHue 4 4 Ha
MacisHOW Oane. DTo manmo mocie oOpabOTKM M OYHMCTKHA € IMOMOINBK KOJIOHOYHOM (huarm-
xpomarorpadpun [cunmmkarens (24 r), smoupys DMA-80 B JAXM 0-50%] stun 2-(2-((7-(3-
(amuHOMeTHN)pernn)-2-pTopObeHzodpypan-S-nia)MeTokcn)-4-(Tpupropmerni)peHun)anerat
(53¢) (62 mr, 29,4% BbIXOA) B BHIE MPO3PAYHOIO MACIA; 'H sIMP (300 MI'u, IMCO-d6) 6 7,77
(c, 1H), 7,71-7,62 (m, 2H), 7,58 (n, J=1,7 'y, 1H), 7,53-7,39 (m, 4H), 7,31 (», J=7,9 I'y, 1H),
6,47 (n, J=6,4 ', 1H), 5,33 (c, 2H), 3,93 (xB., J=7,1 I'y, 2H), 3,83 (c, 2H), 3,74 (c, 2H), 0,98 (T,
J=7,1T'n, 3H); "°F SIMP (282 MI'ny, IMCO) & -60,74, -111,59.

Cranus-3: [Tony4yenue 2-(2-((7-(3-(amunomerun)penmn)-2-propderzodypan-5-
WI)METOKCH )-4-(TpudTopMeTin)deHmn)yKeycHoi KucaoTol (53d)

Coenunenue 53d monyyanu B COOTBETCTBUHU C NMpOLENypoi, onucaHHON Ha Craguu-8
Cxembr 1 w3 ostun 2-(2-((7-(3-(amuaomernn)henmn)-2-gropdensodypan-5-min)mMeTokcH)-4-
(rpudropmermn)pernn)anerara (53¢) (60 mr, 0,120 mmonp) B TI'® (0,72 min), aneToHUTpHIIE
(0,36 mur), ucronp3yst pacTBop MoHoruapara rugpokcuaa autus (1 H, 0,359 mu, 0,359 Mmonb) u
nepeMeInuBaHue MPH KOMHATHOM TeMmeparype B TeueHue 16 gyacoB. 1o aajno mocie oopaboTku
U OYUCTKH C TIOMOIIBID KOJIOHOYHOM Xpomatorpaduu ¢ obpamenHoit ¢aszoit [komonka C-18,
samoupys 0,1% soxu. HCI B Boge u aneronutpuie 0-100%]2-(2-((7-(3-(amuHoMeTwn )herwmn)-2-
dropbensodypan-S-mn)merokcn)-4-(tpudropmernn)ennn)ykcycHoi kuciotel (53d) (43 wr,
76% Boixon) HCI conb B Bume 0enoro TBEpAOro BEIIECTBA, 'H sMmP (300 MI'u, IMCO-de) &
8,34 (c, 3H, obmenuBatotcs ¢ D>0), 7,94 (¢, 1H), 7,86 (a1, J=7,6, 1,6 T'y, 1H), 7,71 (7, J=1,6
I'u, 1H), 7,66-7,54 (m, 3H), 7,48 (n, J=7,8 'y, 1H), 7,42 (¢, 1H), 7,31 (n, J=7,8 ', 1H), 6,48 (7,
J=6,4 T, 1H), 5,36 (c, 2H), 4,15 (c, 2H), 3,70 (c, 2H); ’F AMP (282 MI'n, JMCO) & -60,71, -
111,43; MC (OC+): 474,0 (M+1); Ananus, paccuutanubiii ;s CosH9F4NO4.HC1,2,25H,0: C,
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54,55; H, 4,49; Cl, 6,44: N, 2,54: Haitneno: C, 54,51: H, 4,11; Cl, 6,56 N, 2,65.

Cxema 54
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ITonyuenue (+)-2-(2-((7-(3-(amuHOMeTHN ) perun )oer3odypaH-5-un)merokcn)-4-(1-
(3TOKCHKapOOHUIAMIHO )3 THIT )P EHIIT)yKCYCHON KUCITOTHI (54¢)

Cranus-1: IMonyuenne STHI 2-(4-6pom-2-((7-(3-(((mpem-
OyTokcukapOoHmIT)aMuHO )MeTU ) eHm )0eH3odypan-S-ni)MeTokcu )permn)auerara (54a)

Coenunenue 54a mojyvanud B COOTBETCTBHHM C MpoLeAypoi, onucaHHoil Ha Craguu-2
Cxembl 1 w3 mpem-6ytun 3-(5-(runpoxcumerun)denzodypan-7-un)oensunkapdbamara (19f)
(2,68 1, 7,58 Mmmonp) B JIXM (20 mi), ucnons3ys tpupenmndocdus (3,98 r, 15,17 mmons), 3tun
2-(4-6pom-2-runpokcudennm)anerar (12k) (2,014 r, 7,77 mmonb) u pacteop (E)-Omc(4-
xjopbensun)nuazen- 1,2-nukapbokcunar (DCAD) (5,57 r, 15,17 mmone) B IXM (10 mn), u
nepeMeInnBaHue MPH KOMHATHOM TeMmeparype B TedeHue 16 gyacoB. 1o aajno mocie oopaboTku
U OYHCTKH C MOMOIIBK) KOJIOHOYHOW (ham-xpomarorpaduu [cunukarens, smoupys EtOAc B
reKcaHe 0-20%] STHI 2-(4-6pom-2-((7-(3-(((mpem-
OyTokcukapOoHIT)aMuHO )MeTII ) eHmn)oeH3odypan-S-mn)meTokcn )pernmn)anerar (54a) (3,77
r, 84% BBIXO) B BUJIE Macia. 'H sMP (300 MI'u, AMCO-de) 6 8,10 (m, J=2,2 T'u, 1H), 7,78-
7,66 (m, 3H), 7,59-7,44 (M, 3H), 7,34 (n, J=9,0 I'u, 2H), 7,19 (c, 1H), 7,14 (n, J=1,7 'y, 1H),
7,08 (n, J=2,2 T'y, 1H), 5,27 (¢, 2H), 4,23 (n, J=6,2 'y, 2H), 3,90 (xB., J=7,1 I'y, 2H), 3,61 (c,
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2H), 1,40 (c, 9H), 0,95 (T, J=7,1 I'y, 3H).

Cragus-2: IHonyuenue STHUI 2-(4-auetun-2-((7-(3-(((mpem-
OyTokcukapOoHMIT)aMuHO )MeTUI )peHun)oeH3odypan-S-un)meTokcu )permn)anerara (54b)

Coenunenue 54b mosyyanu B COOTBETCTBUHU C MpOLEAypoi, onucaHHoi Ha Craguu-6
CxeMbl 12 u3 3TUI 2-(4-6pom-2-((7-(3-(((mpem-
OyTokcukapOoHm)aMuHO )MeTw )pennn)oenzodypan-S-un)meTokcu )peHrn )auerara (54a) (3,66
r, 6,16 MmoJb) B Tostyosie (10 mu), ucnons3ys TpuOyTw( 1-3TokcuBuHMI)CTaHHaH (2,74 mi, 7,70
mmodib), PAd(PPhs)s (0,711 1, 0,616 Mmonb) u HarpeBanue nipu 100°C B Teuenue 16 4. D10 mano
nocye oOpaboOTKH U OYHCTKHU C TIOMOLIBIO KOJIOHOYHOH (iii-xpomarorpaduu [cunukarens (24
T), SJIIOUPYs STUJIALIETATOM B CMeCH H30MepoB rekcaHa 0-25%] stun 2-(4-anermn-2-((7-(3-
(((mpem-6yTokcukapOoHMT)aMUHO )MeTr )perr )0eH30hypaH-S5-ui ) MeTOKCH ) eHIIT )alleTaT
(54b) (1,9 1, 55,3% BBIXON) B BHJIE OECIIBETHOrO Macja, KOTOPOe 3aTBEPAEBAIIO MPU CTOSIHUH Ha
Bosayxe. 'H SIMP (300 MI'ti, IMCO-dg) & 8,09 (x, J=2,2 T'n;, 1H), 7,80-7,70 (m, 3H), 7,67-7,55
(M, 3H), 7,54-7,44 (m, 3H), 7,39 (T, J=4,1 T'y, 1H), 7,07 (7, J=2,2 T'u, 1H), 5,34 (c, 2H), 4,23 (z,
J=6,2 ', 2H), 3,92 (x8B., J=7,1 'y, 2H), 3,72 (¢, 2H), 2,59 (c, 3H), 1,40 (c, 9H), 0,96 (t, J=7,1
I'u, 3H). MC (OC+): 580,1 (M+Na).

Cranus-3: IMonyuenue (R)-atun 2-2-((7-(3-(((mpem-
OyTokcuKapOOHIIT)aMUHO )MeTHIT ) eHmT)0eH30dypaH-S-min)MeTokcn )-4-( 1-((mpem-
OyTuncynbpuHIT)UMUHO )3T eHm)anerara (S54¢)

Coenunenue 54¢ nonyyanau B COOTBETCTBUM C INpOLEAypoM, onucaHHoW Ha Craguu-5
CxeMbl 1 u3 STUI 2-(4-auetun-2-((7-(3-(((mpem-
OyTokcukapOoHIIT)aMiuHO )MeTII ) eHmn)oer3odypan-S-mn)merokcn )penmn)auerara (54b) (700
mr, 1,255 mmonb) B TT'® (15 M), ucnonesysa (R)-2-merunnponas-2-cynspunamun (304 wr,
2,51 mmonb), TerpasTokcututad (859 mr, 3,77 mmonb) u Harpesanue npu 65°C B TeueHue 24 u.
Jto nmano mocine OOpabOTKM M OYHMCTKH C TOMOINBI KOJOHOYHOW (udIin-Xxpomarorpadpuu
[(cunukarenb (24 1), 3M0Upyst STUIALETATOM B cMecH uzoMepoB rekcana (0-30%)] (R)-stun 2-
(2-((7-(3-(((mpem-6yToxkcuxkapOOHMI ) aMuHO )MeTHI ) peHnT)oeH30d ypaH-S-ui)MeTokcu)-4-( 1-
((mpem-6yruncynbpuann)umuno)atun)penmn)auerar (54¢) (432 wmr, 52,1% BbIXOA) B BHIE
T'YCTOTO KEJITOr0 Macia. 'H saMP (300 MTI'y, AMCO-dg) & 8,09 (m, J=2,2 T'u, 1H), 7,77-7,66 (m,
3H), 7,55 (m, J=5,3 I'u, 2H), 7,49 (t, J=7,3 T'y, 3H), 7,36 (n, J=7,8 T'u, 1H), 7,30 (n, J=7,5 'y,
1H), 7,05 (n, J=2,2 T'y, 1H), 5,34 (c, 2H), 4,23 (n, J=6,2 I'y, 2H), 3,96 (8., J=7,1 'y, 2H), 3,72
(c, 2H), 2,70 (c, 3H), 1,40 (c, 9H), 1,13 (¢, 9H), 1,01 (1, J=7,2 T'u, 3H). MC (3C+): 683,1
(M+Na).

Cranus-4: ITonyuenue 3TUI 2-(2-((7-(3-(((Tpet-
OyTokcukapOOHIIT)aMUHO )MeTHIT ) eHmn)0eH3odypaH-5-mi)merokcn )-4-(1-((R)-1,1-
OUMETHIITIIICYIbGMHAMUIO )3T ) eHm )areTara (54d)

Coenunenne 54d nonyuyanu B COOTBETCTBUH C INpoLenypoi, onucaHHoi Ha Craguu-3
CxeMmbl 5 U3 (R)-3Tun 2-2-((7-(B3-(((mpem-
OyTokcukapOOHMIT)aMuHO )MeTU )peHmn)oen3odypan-S-un)merokcn)-4-( 1-((mpem-

OyTtuncynbuanT)UMuHO)aTUN)benmn)anerata (S4¢) (420 mr, 0,636 mmonp) B TT'® (10 mi),
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ucnonb3yst 6oprunpun Harpus (120 mr, 3,18 mmonb). D10 gano nocne odbpaborku atun 2-(2-((7-
(3-(((Tper-byTokcukapOoHIIT)aMuHO )MeTII ) eHmn)oer3odypan-S-mn)merokcn )-4-(1-((R)-1,1-
auMeTIITIIICY b uHaMuno 3T )benmn)anerar  (54d) (410 wmr, 97% BbIXOX) B BHIE
MIPO3PAYHOro OECIBETHOrO Macia. 'H stMP (300 MI'u, IMCO-dg) 6 8,09 (m, J=2,2 I'u, 1H),
7,79-7,70 (m, 3H), 7,56 (n, J=1,6 I'u, 1H), 7,49 (t, J=7,8 T'y, 2H), 7,30 (n, J=7,6 I'y, 1H), 7,21
(m, J=1,5 T'u, 1H), 7,16 (n, J=7,7 I'u, 1H), 7,06 (n, J=2,2 I'u, 1H), 6,98-6,90 (M, 1H), 5,60 (x,
J=7,0 I'y, 1H), 5,23 (¢, 2H), 4,37 (T, J=6,7 ', 1H), 4,23 (1, J=6,2 'y, 2H), 3,91 (xB., J=7,1 I'ny,
2H), 3,59 (c, 2H), 1,48-1,31 (M, 12H), 1,10 (c, 9H), 0,96 (1, J=7,1 T'y, 3H). MC (3C+): 685,1
(M+Na).

Cranus-5: IMonyuenne STHI 2-(4-(1-amun03TIN )-2-((7-(3-(((Mmpem-
OyTokcukapOoHmMIT)aMuHO )MeTH ) eHm)0eH3odypan-S-nia)MeTokcu )permn)anerara (54€)

K pacTBopy STUI 2-(2-((7-(3-(((Tper-
OyTokcukapOOHIIT)aMUHO )MeTHIT ) eHmn)0eH3odypaH-5-mn)merokcu )-4-(1-((R)-1,1-
IUMETHTIICY IbpHaMu0 )3T )denmn)auerara (54d) (405mr, 0,611 mmons) B TT'® (10 mu)
n00aBJSUTH CONSTHYIO KUCTOTY (4 M B 1-4-muokcane, 0,306 mi, 1,222 MMOJTb) U TepeMEIINBaIH B
TedeHue 30 MUHYT. PeaklIMOHHYIO cMeCh KOHLIEHTPHUPOBAJIU 10CyXa € MosyueHuem 3Tui 2-(4-(1-
aMuHO3TUN)-2-((7-(3-(((mpem-0yTokcnkapOOHMIT)aMUHO )MeTHN )pern ) oeH3odypaH-5-
ummerokcu)ennn)anerara (54e) (320 mr, 94% BbIXOX) B Bume mpospausoro rems. 'H SIMP
(300 MI'u, AMCO-de) & 8,36 (c, 2H), 8,10 (n, J=2,2 I'u, 1H), 7,80-7,68 (m, 3H), 7,56 (n, J=1,7
I'u, 1H), 7,48 (xB., J=7,5 I'u, 2H), 7,38 (c, 1H), 7,36-7,22 (m, 2H), 7,14-6,97 (m, 2H), 5,26 (c,
2H), 4,38 (n, J=7,4 T'u, 1H), 4,23 (n, J=6,2 I'y, 2H), 3,91 (m, J=6,8 T'y, 2H), 3,63 (c, 2H), 1,51
(m, J=6,7T'y, 3H), 1,38 (7, J=10,8 I'y, 9H), 0,99-0,91 (m, 3H). MC (3C+): 559,1 (M+1).

Cranus-6: [lonyuenue 3THUI 2-(2-((7-(3-(((mpem-
OyTokcukapOOoHMIT)aMUHO )MeTU ) eHu )0eH30dypan-S-uin)mMeTokcu)-4-(1-
((3TokcukapOonmI)aMuHO)aTui )henmn)arerara (54f)

Coenunenne 54f monydanu B COOTBETCTBUU C Mpouenypoili, onucaHHoi Ha Craguu-6
Cxembl 25 u3 3THUI 2-(4-(1-amunoatin )-2-((7-(3-(((mpem-
OyTokcuKapOOHMIT)aMUHO )METHI )(peHMT )0eH30y paH-5-1T)MEeTOKCH ) eHIT )alieTaTa (54e)
(310mr, 0,555 mmonb) B TT®/H,0 (1:1, 6 mi), ucnons3dys NaHCO;3 (140 mr, 1,665 mmorb),
stunkapbonoxysopuzar (0,080 wmu, 0,832 MMoyip) W mepeMelIMBaHWE TPH KOMHATHOM
TeMmneparype B TedeHHe | yaca. PeaklMOHHYXO CMecCh NepeMelluBaiud B TedeHue 1 4 mpu
KOMHATHOW Temmeparype. JTo Aajo mocie oOpabOTKH M OYUCTKH C TOMOIIBEO KOJOHOYHOM
dm-xpomarorpaduu [(cumukarens (24 r), SIFOUPYS STHIALETATOM B CMECH H30MEPOB T'eKCaHa
(0-50%)] ostun  2-(2-((7-(3-(((mpem-0yToxcukapOOHMIT)aMIHO )MeTHIT ) eHT ) OeH30] ypaH-5-
wi)MetokcH)-4-(1-((3rokcukapOonnn)amuHo)atui)penmn)auerar (54f) (240 mr, 68,6% BbIXOR) B
Buze GecupeTHOro Macna. 'H SIMP (300 MI'u, AMCO-dg) 6 8,09 (m, J=2,2 'y, 1H), 7,76 (c, 2H),
7,73 (n, J=1,7 T'y, 2H), 7,66 (n, J=8,4 I'u, 1H), 7,57 (¢, 1H), 7,49 (1, J=7,7 'y, 2H), 7,30 (7,
J=7,6 I'u, 1H), 7,14 (n, J=7,0 I'u, 1H), 7,06 (n, J=2,2 I'n, 1H), 6,85 (a, J=7,6 I'y, 1H), 5,21 (c,
2H), 4,66 (T, J=7,5 T'u, 1H), 4,23 (n, J=6,2 I'u, 2H), 4,05-3,86 (M, 4H), 3,57 (c, 2H), 1,40 (c,
9H), 1,33 (m, J=6,9 I'y, 3H), 1,18 (T, J=7,1 I'y, 3H), 0,95 (1, J=7,0 ', 3H). MC (3C+): 653,1
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(M+Na).

Cranus-7: ITonyuenue (H)-2-(2-((7-(3-(amunomeTm) P eHmn )oeH3zodypan-5-
WI)METOKCH )-4-(1-(3TOKCUKapOOHMIIAMHIHO )3 THIT)(P€HUIT)YKCYCHOM KUCITOTHI (54g)

K nepeMeII NBAEMOMY pacTBopy STHUI 2-2-((7-(3-(((mpem-
OyTokcukapOoHMT)aMuHO )MeTw ) eHu )oeH3odypan-S-un)mMeTokcu)-4-(1-
((aroxcuxapOonmn)amuno)sTin)penmn)anerata (54f) (120mr, 0,190 mmone) B JAXM (1,5 M)
nobasysiu 2,2, 2-tpudropykcycHyro kucnoty (0,147 mu, 1,903 MMoib) U B TeueHHe 2 4acoB.
PeakMoHHYI0 CMeCh KOHLIEHTPHPOBAIHN B BakyyMe nocyxa. [onyueHHbIH OCTaTOK pacTBOPSUIN
B TI'® (1,5 mun), aueronutpune (0,75 mur), noOaBisin MOHOTHApAT ruapokcuna gutws, (1 H
BOIHBINA pacTBop, 0,761 mu, 0,761 MMonb) U mepeMeInnBain B TedeHHe 18 4 mpu KOMHATHOM
Temmeparype. ITo Jajo nocyie 00padoTKH U OUUCTKH C MOMOIIBIO KOJIOHOYHOW XpoMaTtorpaduu
¢ obpawmennoit ¢azoit [komonka C-18 (30 r), smroupyst 0,1% BomuabM pactBopom HCI B Boze u
aneroautpuie 0-100%] (+)-2-(2-((7-(3-(amunomernn)penmn)deH3zodypan-S-un)merokcu )-4-(1-
(3TOKCHKapOOHMIAMHIHO )3 THIT )P EHIIT)yKCYCHOM KuchoThI (54¢) (71 wmr, 74,3% Beixox) HCI conp
B BuAe Oeloro TBEPAOrO BEIIECTBA, 'H samp (300 MI'u, IMCO-dg) 6 12,22 (¢, 1H,
oomenuBatorcs ¢ D20), 8,47 (¢, 3H, odbmenusarotcst ¢ D20), 8,12 (n, J=2,2 T'u, 1H), 8,02 (c,
1H), 7,95 (a.1., J=7,0, 1,9 T'y, 1H), 7,79 (n, J=1,6 'y, 1H), 7,73-7,51 (m, 4H), 7,19-7,04 (M, 3H),
6,85 (nn, J=7,6, 1,5 'y, 1H), 5,25 (c, 2H), 4,64 (n, J=7,3 'y, 1H), 4,14 (c, 2H), 4,04-3,85 (m,
2H), 3,55 (¢, 2H), 1,32 (g, J=7,0 T'y, 3H), 1,14 (7, J=7,1 I'u, 3H); MC (3C+): 503,1 (M+1); (OC-
): 501,1 (M-1); Anamus, paccunrtanubiii ast CooH3oN2O6. HCL1,25H,0: C, 62,03; H, 6,01; Cl,
6,31; N, 4,99; Haiineno: C, 62,13; H, 5,92; Cl, 6,16; N, 4,97. Xupansaas BEXX: Kononka AD-
H 85/15 [(0,1% ADA B H-rentane B 0,1% DA B 3tanone)] 1,0 mu/mun Y®P-nerekTupoBanue
272 um, Bpems anammsa 20 muH (Temmeparypa 40 °C): 86,20% »5.u.; Yroa ONTUYECKOro
Bpauenus [o]p=128,571 (c=0,105, MeOH).
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IMony4enue (-)-2-(2-((7-(3-(amurOMeTHT ) heHmT)OeH30p y paH-S-ui)MeTOKCH )-4-( 1 -
((>ToxCcHKapOOHMIT)aMUHO)3THIT)(DEHUIT)YKCYCHOM KUCITOTHI (55¢€)
Cranus-1: IMonyuenue (S)-sTun 2-(2-((7-(3-(((mpem-

OyTokcukapOoHIT)aMuHO )MeTw ) eHmn)0eH30¢ypan-S-nia)metokcn )-4-(1-((Tper-
OyTuncynbpuHIT)UMUHO )3T eHm)anerara (55a)

Coenunenue 55a mojydanu B COOTBETCTBUHM C MpoLenypoi, omnucaHHoi Ha Craguu-5
Cxembl 1 U3 STUI 2-(4-auetun-2-((7-(3-(((mpem-
OyTokcukapOOHIIT)aMUHO )METIIT ) eHmT)0eH30dypaH-S-mn)MeTokcH )penmn)anerata (54b) (700
mr, 1,255 mmone) B TI'® (15 M), ucnons3ys (S)-2-merunnponas-2-cynspuHamun (152 wr,
1,255 mmons), Terpastokcututat (859 mr, 3,77 Mmmonb) 1 HarpeBarue npu 65°C B Teuerne 24 4.
Jto pano mocine oOpabOTKM M OYHMCTKHA C TIOMOLIBIO KOJIOHOYHOW (uimi-xpomarorpadun
[(cunukarens (24 T), SMOUPYS STHIALETATOM B cMecu u3omepoB rekcana (0-30%)] (S)-stun 2-
(2-((7-(3-(((mpem-6yToxkcuxkapOOHMIT ) aMUHO )MeTHI ) peHnT)oer3od ypan-S-un)meTokcn)-4-( 1-
((Tper-OyTuncynbdunmn)umuHo)aTII)denmn)auerar (55a) (396mr, 47,7% BbIXOAH) B BUIAE
T'yCTOT'O KEJITOro Macia. 'H saMP (300 MI'y, AMCO-dg) & 8,09 (m, J=2,2 I'u, 1H), 7,80-7,64 (M,
3H), 7,62-7,53 (m, 2H), 7,47 (1, J=7,3 I'u, 3H), 7,33 (an, J=17,2, 7,7 'y, 2H), 7,05 (#, J=2,2 T'n,
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1H), 5,34 (c, 2H), 4,23 (n, J=6,2 I'u, 2H), 3,96 (xB., J=7,1 'y, 2H), 3,72 (c, 2H), 2,70 (c, 3H),
1,40 (c, 9H), 1,13 (c, 9H), 1,01 (1, J=7,2 'y, 3H). MC (3C+): 683,1 (M+Na).

Cragus-2: IHonyuenue ATHUI 2-(2-((7-(3-(((mpem-
OyTokcukapOoHMIT)aMuHO )MeTHIT )b eHmn)0eH3odypaHn-5-mn)merokcu)-4-(1-((S)-1,1-
OUMETIIITIIICYIbGUHAMUO )3T ) eHmn)aterara (55b)

Coenunenue 55b momyuyanu B COOTBETCTBMM C NpoLeAypoH, onucaHHoit Ha Cranuu-3
Cxembl 5 U3 (S)-aTun 2-2-((7-(3-(((mpem-
OyTokcukapOoHmMT)aMuHO )MeTw ) eHun )oeHzodypan-S-uia)merokcu )-4-(1-((Tper-
OyTuncynbduant)uMuHO )3T )enmn)auerara (55a) (380 mr, 0,575 mmons) B TI'® (10 mi),
ucnonb3ysi 6oprunpun Hatpus (109 mr, 2,88 mmonb). D10 nano nocne obpadorku stmi 2-(2-((7-
(3-(((mpem-6yToxkcukapboHWIT)aMHHO )MeTI ) peHnn)oer3odhypan-S-un)merokcn)-4-(1-((S)-1,1-
IUMETHITIICY IbGuHaMu0 )3T )benmn)auerar  (55b) (370 wmr, 97% BeIXOm) B BHUIE
MPO3pavHOro OeCIBETHOrO Macia. 'H amp (300 MI'u, IMCO-d¢) 6 8,09 (m, J=2,2 T'u, 1H),
7,80-7,64 (M, 3H), 7,62-7,53 (m, 2H), 7,47 (n, J=7,3 T'y, 3H), 7,33 (nn, J=17,2, 7,7 'y, 2H), 7,05
(m, J=2,2 T'u, 1H), 5,34 (¢, 2H), 4,23 (n, J=6,2 ', 2H), 3,96 (xB., J=7,1 'y, 2H), 3,72 (c, 2H),
2,70 (¢, 3H), 1,40 (¢, 9H), 1,13 (c, 9H), 1,01 (T, J=7,2 'y, 3H). MC (3C+): 685,1 (M+Na).

Craaus-3: ITonyuenue STUN 2-(4-(1-amunosTIN)-2-((7-(3-(((Tper-
OyTokcukapOoHWIT)aMUHO )MeTIIT ) eHIT)0eH30dypaH-S-mn)MeTokcH )perrn )anerata (55¢)

K pacTBopy STHUJ 2-2-((7-(3-(((mpem-
OyTokcukapOoHIIT)aMUHO )MeTHIT ) eHmT)0eH3odypaH-5-mn)merokcu)-4-(1-((S)-1,1-
IUMETWITIICY Ib(puHaMu0 )T )b enmn)auerara (55b) (365 mr, 0,551 mmons) B TT'® (9 mim)
n00aBJISUTH CONISIHYIO KUCIOTY (4 M B 1-4-nnokcane, 0,275 mi, 1,101 MMoIib) 1 mepemMernnBaiiy B
TedeHue 30 MUHYT. PeaklIMOHHYIO CMeCh KOHLIEHTPUPOBAJIU 10CyXa ¢ MosydeHuem 3tui 2-(4-(1-
aMuHOATHI)-2-((7-(3-(((Tper-OyTokcukapOoHmt)aMnHO )MeTi ) penmn)oeH3odypan-S-
wn)merokcu)penmn)anerara (55¢) (300mr, 98% BBIXOA) B BHIE MPO3PAYHOTO TEJIS. 'H saMmPp
(300 MI'y, AIMCO-dg) 6 8,26 (c, 2H), 8,11 (n, J=2,3 I'u, 1H), 7,74 (n, J=5,6 T'y, 3H), 7,56 (c,
1H), 7,50 (t, J=7,6 I'u, 2H), 7,38-7,24 (m, 3H), 7,10-6,98 (M, 2H), 5,25 (c, 2H), 4,40 (c, 1H),
4,23 (n, J=6,1 'y, 2H), 3,90 (xB., J=7,0 I'uy, 2H), 3,57 (¢, 2H), 1,51 (n, J=6,8 T'y, 3H), 1,38 (7,
J=10,7 I'u, 9H), 0,95 (T, J=7,0 'y, 3H). MC (OC+): 559,1 (M+1).

Cranus-4: [Monyuenne STHI 2-(2-((7-(3-(((mpem-
OyTokcuKapOOHIIT)aMUHO )METII ) eHmT )oeH30dypaH-S-mn)MeTokcH )-4-(1-
((>ToxcukapOoHmT)amuHo )3T )penmn)anerara (55d)

Coenunenue 55d monyyanu B COOTBETCTBUHU C MpoLenypoi, onucaHHoi Ha Craguu-6
Cxembl 25 u3 3TUI 2-(4-(1-amun03TIIN)-2-((7-(3-(((TpeT-
OyTokcukapOoHIIT)aMIuHO )MeTII ) eHmn)oer3odypaH-S-mn)meTokcn )pernmn)anerata (55¢) (300
mr, 0,537 mmonb) B TT'®/H,O (1:1, 6 wmn), ucnone3ys NaHCO; (135 mr, 1,611 mmons),
stunkapbonoxyopumar (0,077 wmn, 0,805 MMmomp) W mepeMelnnBaHWE TIPU KOMHATHOMN
TeMmrepaTtype B TedeHue | vaca. PeaklMOHHYXO CMeCh NepeMelluBaiud B TedeHue 1 4 mpu
KOMHATHOW Temmeparype. JT0 Aajo mocie oOpabOTKH M OYHUCTKH C MOMOIIBIO KOJOHOYHOM

¢bmem-xpomarorpaduu [(cunukarens (24 r), SIIOUPYS STHIALETATOM B CMECH H30MEPOB I'eKCaHa
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(0-50%)] ostun  2-2-((7-(3-(((mpem-OyToxcukapOOHMIT)aMIHO )MeTHIT ) eH ) OeH30] ypaH-5-
min)MetokcH)-4-(1-((3rokcukapOonun)amuHo))atum)penun)auerar (55d) (251 wmr, 74,1% Bbixon)
B Buze GecuseTHoro macna. 'H SIMP (300 MI'y, AMCO-dg) 6 8,09 (m, J=2,2 I'u, 1H), 7,78-7,70
(M, 3H), 7,66 (n, J=8,4 I'u, 1H), 7,57 (c, 1H), 7,49 (7, J=7,8 I'u, 2H), 7,30 (n, J=7,6 I'u, 1H),
7,14 (1, J=3,9 I', 2H), 7,06 (n, J=2,3 I'y, 1H), 6,85 (n, J=7,6 I'y, 1H), 5,21 (c, 2H), 4,66 (T,
J=7,4 T'n, 1H), 4,23 (n, J=06,2 ', 2H), 4,14-3,96 (m, 2H), 3,91-3,84 (m, 2H), 3,57 (¢, 2H), 1,40
(c, 9H), 1,33 (m, J=6,9 I'u, 3H), 1,22-1,15 (m, 3H), 0,95 (1, J=7,0 T'u, 3H). MC (3C+): 653,1
(M+Na).

Cranus-5: Tonyuenue (-)-2-(2-((7-(3-(amunomernn )penmn)oen3odypan-S5-ua)MeTOKCH )-
4-(1-((>ToKCHKapOOHIIT)aMUHO )3 TIIT ) PEHUIT)YKCYCHOM KUCTOTHI (55€)

K NepeMELIUBAEMOMY pacTBopy STHUI 2-2-((7-(3-(((mpem-
OyTokcukapOOHIIT)aMUHO )MeTHI ) eHmT)0eH30dypaH-5-mn)mMeTokcH )-4-(1-
((3TokcukapOonmn)amuHo )3T )penmn)anerara (55d) (120mr, 0,190 mmone) B JAXM (1,5 M)
nobasysimn 2,2,2-tpudTopykcycnyro kucioty (0,147 mn, 1,903 mmonb) U B TedeHue 2 4.
PeakunoHHYI0 cMeCh KOHLICHTPHPOBAIHN B BakyyMe nocyxa. [onyueHHBIH OCTaTOK pacTBOPSUTH
B TI'® (1,5 mu), aueronutpune (0,75 mur), moOaBisuin MOHOruAapar ruppokcuaa jutus, (1 H
BOIHBINA pacTBOp, 0,761 mu, 0,761 Mmonb) U nepeMelnBaiy B TedeHne 18 4 mpu KOMHATHOM
Temmeparype. ITo Jayo nocyie 00paboTKH U OUUCTKH C MIOMOIIBIO KOJIOHOYHON XpoMaTtorpaduun
¢ obpammenHoit ¢azoii [kononka C-18 (30 r), smoupys 0,1% Bonn. HCI B Bone u anieroHuTpuUie
0-100%](-)-2-(2-((7-(3-(amunomeTwn ) peHmn)oersodypa—™ <~ -~~~ *4-(1-
((3TOKCHKapOOHMIT)aMUHO)3THIT)(PEHMIT)YKCYCHON KHUCIIO1 b1 \33£5)PI\£()7H 1;/1]13-, 51,2% Bbxon) HCI
COJib B BUAE O€JIoro TBEPIOro BEINECTBA, 'H saMp (300 MI'u, AIMCO-d¢) 6 8,47 (c, 2H,
oomenuBatorcs ¢ D,0), 8,12 (n, J=2,2 I'u, 1H), 8,02 (¢, 1H), 7,95 (a.1., J=7,1, 1,9 T'u, 1H), 7,79
(m, J=1,6 I'u, 1H), 7,71-7,52 (m, 4H), 7,18-7,03 (M, 3H), 6,85 (n, J=7,6 I'u, 1H), 5,25 (c, 2H),
4,64 (m, J=7,2 T'u, 1H), 4,14 (c, 2H), 4,03-3,82 (m, 2H), 3,55 (¢, 2H), 1,32 (n, J=7,0 'y, 3H),
1,14 (1, J=7,0 T'u, 3H); MC (3C+): 503,1 (M+1); (3C-): 501,1 (M-1); AHanu3, pacCYUTaHHbBIH
s CooH3oN2O6.HC1,1,25H,0: C, 62,03; H, 6,01; Cl, 6,31; N, 4,99; Haiineno: C, 62,06; H, 5,96;
Cl, 6,35; N, 4,97. Xupanpuas BOXKXX: Konouka AD-H 85/15 [(0,1% JI9A B H-rentane B 0,1%
JDA B osrtanone)] 1,0 mu/mun Y®-nerektupoBanue 272 HM, Bpemsi aHanuza 20 MuH
(temmepatypa 40 °C) 79,33% 5.u.; Yron ontudeckoro spamenus [o]p=-28,8 (c=0,125, MeOH).

Cxema 56
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ITony4enue 2-(2-((7-(2-(amunomeTun)-3-propnupunun-4-nn)oensopypan-S-
WI)METOKCH )-4-(TpudTOopMeT)(PEeHIIT)yKCYCHOM KUCTIOTHI (S6f)
Cragus-1: IMonyuenue 2-((7-6pombenszodypan-S-mi)MeTokcH)-4-

(TpudropmeTi)OeH3zanbaeruna (56a)

Coenunenue S6a mojy4ainn B COOTBETCTBUHU C IpoLenypoi, onucaHHod Ha Cranuu-4
Cxemsl 14 u3 7-6pom-5-(6pommeriin)densodypana (14e) (2,95 r, 10,17 mmons) B JIM®PA (10
MJT), UCTHOJB3Ysl 2-TUApPOKCH-4-(Tpudropmernn)oenzanpaerun (56g) (1,934 r, 10,17 mmons),
K>CO3 (4,22 1, 30,5 MMoub) M mepeMeluBaHie NPU KOMHATHOH TemmepaType B TeueHHe 16
4acoB. OJTO pano mocie obOpaboTku u mnepekpuctammmsaumu w3z JXM/Tekcana 2-((7-
Oopombenszodypan-5-mn)merokcn)-4-(Tpudropmerin)densanbaerun (56a) (3,35 r, 82% Bexon) B
BUze OeJIoro TBEPIOro BEIIEeCTBA. 'H amp (300 MI'u, IMCO-dg) 6 10,45 (¢, 1H), 8,17 (m, J=2,2
I'u, 1H), 7,97-7,85 (m, 2H), 7,78 (n, J=1,5 'y, 1H), 7,72 (¢, 1H), 7,47 (n, J=8,1 'y, 1H), 7,15 (7,
J=22Tu, 1H), 5,49 (c, 2H). "°F SIMP (282 MI'y, IMCO) & -61,72.

Cragus-2: Ilonydenue  7-Opom-5-((2-(2-(MeTuncyabpuHI)-2-(METHITHO )BHHILI)-5-
(TpudropmeTtmin)henokcu )mermn)denzodypana (56b)

Coenunenue 56b monyyanu B COOTBETCTBUHU C Mpolenypoi, onucaHHoi Ha Craguu-1
Cxembr 59 u3 2-((7-6pombensodypan-S-un)mMerokcu )-4-(Tpudropmerin)oersanbaeruna (56a)
(3,3 1, 8,27 mmonp) B TT'® (30 mun), ucnons3yst Mmetwi(meruncynbuaunmern)cynbpan (1,347
mi, 13,23 mmonb), Tputon-B (40% meranonbHbli pacTBop) (1,879 mi, 4,13 Mmonb) U Harpesast

¢ OOpaTHBIM XOJOAUJIBHUKOM B TeueHHe 12 wacoB. DTo mano mocie oOpabOTKH M OYHCTKH C
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MOMOIIBIO KOJIOHOYHOH (am-xpomarorpaduu (SiO; 40 1), amoupys 0-40% EtOAc B rexcane)
7-6pom-5-((2-(2-(meTuncynbpuHNI)-2-(METUITHO)BUHILI )-5-
(Tpudropmern)penokcu)mermn)oenzodpypan (56b) (1,837 r, 44,0% Bbxon) B BUae Oeoro
TBeproro Bemectsa. 'H SIMP (300 MI'u, IMCO-dg) & 8,16 (n, J=2,2 T'u, 1H), 7,83-7,74 (m,
2H), 7,71 (n, J=1,5 I'u, 1H), 7,44 (n, J=1,8 I'u, 1H), 7,34 (n, J=8,2 'y, 1H), 7,14 (n, J=2,2 I'ny,
1H), 6,75 (c, 1H), 5,33 (¢, 2H), 2,42 (c, 3H), 2,32 (c, 3H). "F SIMP (282 MI', JIMCO-dg) & -
60,77.

Cragus-3: [Tonyuenue STHIT 2-(2-((7-6pombenzodypaH-5-ui1)METOKCH )-4-
(Tpudropmern)dpennn)anerara (56¢)

Coenunenue 56¢ nony4yanau B COOTBETCTBUU C MpoLeaypol, omnucaHHoW Ha Craguu-2
Cxembl 59 u3 7-6pom-5-((2-(2-(meTnicynbhuHII)-2-( METHIITHO ) BUHII )-5-
(Tpudropmerin)penokcu)mermn)oenzodpypana (56b (1,82 r, 3,60 mmons) B EtOH (45 mn),
UCTIONB3Ysl 4 H pacTBOP COJNISTHOM KUCOTHI B 1,4-nmuokcane (1,801 M1, 7,20 MMOJIb) U HarpeBaHUE
0 KUNEHHs C OOpaTHBIM XOJIOMWJIBHUKOM B TedeHue 15 4. DT1o pmano mocne obpaboTku u
OYHCTKH C MIOMOIIBIO KOJOHOYHOU (husm-xpomaTorpadun (cunmkarens, 40 1), smoupyst EtOAc
B reKcaHe 0-40%) STHI 2-(2-((7-6pombenzodypan-5-mi)MeTOKCH )-4-
(tpudropmermn)pernn)anerar (56¢) (1,47 r, 89% BbIxox) B BUAe OeOro TBEPAOTO BELIECTBA.
'H SIMP (300 MI', IMCO-dg) & 8,17 (n, J=2,2 T, 1H), 7,74 (n, J=1,5 Ty, 1H), 7,62 (n, J=1,5
I'u, 1H), 7,48 (n, J=7,8 I'y, 1H), 7,42 (c, 1H), 7,32 (n, J=7,8 'y, 1H), 7,14 (n, J=2,2 T'u, 1H),
5,29 (c, 2H), 4,02 (x8., J=7,1 Ty, 2H), 3,73 (¢, 2H), 1,06 (t, J=7,1 T'y, 3H). "’F SAMP (282 MI'n,
AMCO) & -60,76.

Cragus-4: Ilomyuenue ostun  2-(2-((7-(4,4,5,5-rerpamerun-1,3,2-quokcadoponan-2-
min)6eH3zodypan-S-un)merokcn )-4-(tpupropmerun)penun)anerara (56d)

Coenunenue 56d monyuyanu B COOTBETCTBMM C NpoLeAypoH, onucaHHoit Ha Cranuu-3
Cxembl 1 u3 stun 2-(2-((7-6pombensodypan-5-mn)merokcn)-4-(TpupTopmeTin ) eHI)areraTa
(56¢) (1 r, 2,187 mmonb), ucnonb3yst ouc(nunakonaro)nudop (0,833 r, 3,28 mMmosb), anerat
kamusa (0,644 1, 6,56 mmonb) u PdCly(dppf)-CH,Cl, (0,179 1, 0,219 mmonb) B 6e3BogHOM
nuokcane (25 mut) B atmocdepe azora u HarpeBanue npu 90°C B TeueHHe HOYHM. DTO JaJO MOCIe
00pabOTKM U OUUCTKH C MOMOLIBIO KOJIOHOYHOH (piam-xpomartorpaduu [cummukarens (40 r),
smoupysi EtOAc B rekcane 0-40%] stun 2-(2-((7-(4,4,5,5-terpamerun-1,3,2-nuokcaboponan-2-
win)oeH3zodypan-S-un)merokcn )-4-(tpupropmerun)penmn)anerar (56d) (960mr, 87% Bbixon) B
BHUJIE MPO3PAYHOrO Macia. 'H sMmP (300 MTI'y, IMCO-dg) 6 8,08 (m, J=2,2 T'u, 1H), 7,85 (m,
J=1,8 T'uy, 1H), 7,68 (1, J=1,8 I'y, 1H), 7,51-7,42 (m, 2H), 7,30 (n, J=7,8 I'uy, 1H), 6,99 (7, J=2,2
I'u, 1H), 5,29 (¢, 2H), 4,01 (xB., J=7,1 I'u, 2H), 3,69 (c, 2H), 1,34 (c, 12H), 1,04 (1, J=7,1 I'y,
3H). F SIMP (282 MI'n, IMCO) & -60,76.

Cragus-5: Ilonyuenme st 2-(2-((7-(2-((1,1-mumeTunsTUnCy IbpUHAMHUIO )METHI )-3-
dToprmpunuH-4-mn)denzodypan-5-un)merokcn)-4-(tpudropmermn)penmn)anerara (56e)

Coenunenue 56e nony4anu B COOTBETCTBUU C IMpoLeAypoi, onucaHHoi Ha Craguu-4
Cxempr 1 w3 ostun 2-(2-((7-(4,4,5,5-trerpamerun-1,3,2- nnokcadoponan-2-mui)oeH3odpypan-5-

min)MetokcH)-4-(tpudropmermn)pennn)auerara (56d) (240 mr, 0,476 mmonb) B nuokcane (10
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mit), ucnonb3yst (+)-N-((4-x10p-3-PTOpHHpUANH-2-1IT)METHI)-2-METUIIIPOTIaH-2-Cy I UHAMH
(11¢) (126 wmr, 0,476 mmonb), Ouc(tpupenundochun) namnanuit (II) xmopun [Pd(PPhs),Cly]
(50,1 wmr, 0,071 mmomns), pactBop K,CO3 (197 mr, 1,428 mmonb) B Boxe (1 mi) u HarpeBaHue
npu 100°C B TedyeHue 5 4 Ha MacisHOM OaHe. DTO nmano mocie oOpaOOTKM U OYUCTKH C
IIOMOIIBIO KOJIOHOUHOHU (udin-xpomarorpaduu [cunukarens (24 r), samoupyst DMA-80 B JIXM
0-30%] 3TUI 2-(2-((7-(2-((1,1-gumeTunsTHNCy Tb UHAMUAO )METHI)- 3-proprupuuH-4-
nn)oen3odypan-5-un)merokcn)-4-(tpudpTopmerun)penun)anerar (56e) (261 mr, 90% BbIXON) B
BHJI€ KOPUYHEBOI'O Macia. 'H amp (300 MTI'u, IMCO-dg) 6 8,53 (m, J=5,0 I'y, 1H), 8,11 (x,
J=2,2 Ty, 1H), 7,88 (n, J=1,6 'y, 1H), 7,71-7,65 (m, 2H), 7,56 (1, J=2,1 I'u, 1H), 7,46 (c, 1H),
7,36-7,25 (m, 1H), 7,12 (n, J=2,2 T'u, 1H), 5,87 (1, J=5,6 'y, 1H), 5,36 (c, 2H), 4,42 (n, J=5.,8
I'n, 2H), 3,91 (8., J=7,2 'y, 2H), 3,57 (¢, 2H), 1,12 (c, 9H), 0,96 (t, J=7,1 T'n, 3H). '°F SIMP
(282 MI', AMCO) 6 -60,75, -128,01. MC (OC+): 607,1 (M+1).

Cranusa-6: Ilonyuenune 2-(2-((7-(2-(amuHOMeTHN)-3-hTOpniupuanH-4-min)oeH3odpypan-S-
WI)METOKCH )-4-(TpudTOopMeTn)(peHIIT)YKCYCHOM KHCIOTHI (56f)

K pacTBopy STUN 2-(2-((7-(2-((1,1-numeTHI TUICY Tb( UHAMHIO )METHLT )-3-
¢droprmpunuH-4-mn)deHzodypan-5-mn)Merokcn)-4-(TpudTopmeriin)peHrn)anerara (56e)
(255wmr, 0,420 mmonb) B TI'® (6 mu) nobasnsim costHyIO KHCHIOTY (4M B 1-4-nuokcane, 0,210

v, 0,841 wmmomp) u mepememmnBaiu B TedeHue 30 MuHYT. PeakumoHHyH —cMmech

KOHLIEHTPUPOBAIM B BakyyMe nocyxa. llomydeHnslii ocratok pactBopsuin B TT'® (4 wmn),
arieroHuTpUIe (2 Min), 100aBISLIM MOHOTHPAT ruApokcuaa utus, 1 H. (2,102 mu, 2,102 mmonb)
U IepeMeluBald B TedeHue 18 wacoB mpu KOMHATHOH Temmeparype. DTO [alo TOcie
00palOTKM M OYHCTKM C TIOMOLIBIO KOJIOHOYHOH Xpomartorpagpuu c¢ oOpameHHOH (a3oit
[komonka C-18 (50 r), amoupys 0,1% Bonn. HCl B Bone u aueronurpuie 0-100%] 2-(2-((7-(2-
(amuHOMeTHN)-3-pTOpIIMpPUANH-4-1T)0eH30(ypaH-S-nT)MeToKCH)-4-
(TpudropmeTi)penmn)ykcycHoit kucnotrsl (56f) (96mr, 48,1% sexon) HCI conb B Bune Oenoro
tBepaoro semectsa, 'H SIMP (300 MI'y, JIMCO-dg) & 12,40 (¢, 1H, o6menusatorcs ¢ D,0),
8,65 (m, J=5,0 I'u, 1H), 8,58 (m, J=5,9 I'u, 3H, oomenuBatorcs ¢ D,0), 8,14 (n, J=2,2 T'u, 1H),
7,94 (n, J=1,6 T'u, 1H), 7,81 (1, J=5,3 I'u, 1H), 7,63 (c, 1H), 7,54-7,39 (m, 2H), 7,31 (an, J=7.8,
1,6 T, 1H), 7,13 (1, J=2,2 T'w, 1H), 5,40 (c, 2H), 4,39 (1, J=5,8 T';, 2H), 3,69 (¢, 2H); '°F SIMP
(282 MI'u, IMCO) 6 -60,73, -128,41; MC (OC+): 475,0 (M+1), (OC-): 947,1 (2M-1); Ananus,
paccuurannbiid g CoHisF4N,04.HCL,0,5H,0: C, 55,45; H, 3,88; Cl, 6,82; N, 5,39; Haiineno:
C, 55,27; H, 3,76; Cl, 7,06; N, 5,39.

Cxema 57
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ITonyuenue 2-(2-((7-(2-(amuHOMETHI ) TUPUAUH-4- 11 )OeH30( Y paH-5- 1T )METOKCH )-4-

(TpudTopmeTi)peHIT)yKCYCHOM KUCIOTHI (57b)

Cranus-1: IMonyuenue STHI 2-(2-((7-(2-((1,1-
TUMETHIITIIICY Tb() THAMUI0 )METHIT ) TUPUANH-4-1T)0eH30(h ypaH-5-UiT)METOKCH )-4-
(Tpudropmern)penmn)anerara (57a)

Coenunenue 57a mojydanu B COOTBETCTBUM C INpoLeAypoi, onucaHHoil Ha Craguu-4
Cxempr 1 w3 ostun 2-(2-((7-(4.,4,5,5-terpamerui-1,3,2-nuokcadboponan-2-mi)oeH3odpypaH-5-
wI)MeToKCH)-4-(Tpudropmerin)pennn)auerara (56d) (240 mr, 0,476 mmonb) B nuokcane (10
mit), ucnonb3yst (+)-N-((4-XT0opIHpUINH-2-HIT)METHI)-2-MeTHIIponaH-2-cynb¢puHamun (22¢)
(117 wmr, 0,476 mmons), Ouc(tpudennndocdun) mamnaauii (II) xmopun [Pd(PPhs).Cly] (50,1 wmr,
0,071 mmouns), pactBop KoCOs3 (197 mr, 1,428 mmors) B Boze (1 mur) u Harpeanue npu 100°C B
TeYeHWe S5 4 Ha MacisiHoW OaHe. DTO mamo mocjae OOpaOOTKM M OYHCTKH C TOMOIIBIO
KOJIOHOUHOH (pmaiu-xpomarorpaduu [cunukarens (24 r), smoupys DMA-80 B JIXM 0-30%]
3TUN 2-(2-((7-(2-((1,1-gumMeTHId TUIICY b UHAMUIO0 )METUI )TU pUANH-4- 1T )0eH30(h ypaH-5-
w)MeTokcH)-4-(tpudropmermn)pennn)auerar (57a) (232 mr, 83% BbIxon) B BuAEe KOPUIHEBOTO
macma. 'H SIMP (300 MI'u, IMCO-de) & 8,69-8,62 (M, 1H), 8,14 (n, J=2,2 T'u, 1H), 8,07 (x,
J=1,6 T'y, 1H), 7,84 (1, J=1,5T'u, 1H), 7,79 (an, J=5,3, 1,7 'y, 1H), 7,75 (n, J=1,6 I'u, 1H), 7,46
(n, J=2,7 T'u, 2H), 7,32 (n, J=7,8 T'u, 1H), 7,13 (x, J=2,2 T'y, 1H), 5,99-5,98 (m, 1H), 5,36 (c,
2H), 4,38 (1, J=5,4 'y, 2H), 3,92-3,85 (M, 2H), 3,74 (¢, 2H), 1,18 (c, 9H), 0,94 (1, J=7,1 T'y, 3H).
PF SIMP (282 MI'n, IMCO) & -60,74. MC (3C+): 589,1 (M+1).

Cragus-2: [lonyuenue 2-(2-((7-(2-(amunOMeTHI)TUPUANH-4-1T)OeH30 ypaH-5-
WI)METOKCH )-4-(TpudTopMeTin ) eHm)yKCyCHOM KuCaoTeI (57b)

Coenunenue 57b monyyanu B COOTBETCTBUHU C MpoLenypoi, onucaHHoi Ha Craguu-6
Cxempr 56 w3 osran  2-(2-((7-(2-((1,1-puMeTHIB THICY TG UHAMUIO )METHIT ) TUPUTUH-4 -
win)beH3zodypan-S-mn)merokcn )-4-(tpudpropmernn)penmn)anerara (57a) (220 mr, 0,374 mmonsb),
UCTIONB3Ys COJSIHYIO KUCIOTY (4 M B 1-4-muokcane) (0,187 mu, 0,747 MMonb) UIst TUAPOIH3A
CyIb(pMHAMUTHON 3aLUTHONW TPyNIBl H MOHOrUApara ruapokcuna gutus, 1 7 (1,869 mu, 1,869
MMOJIb) JJISI THIPOJIN3a CIOXKHOTO dupa. ITO Hayio nocjae oOpabOTKH U OYHCTKH C MOMOIIBIO
KOJIOHOUHOU xpomaTorpaduu ¢ obpatnennoi ¢asoii [komonka C-18 (50 r), amoupys 0,1% BomH.
HCI B Bome u aueronutpuie 0-100%] 2-(2-((7-(2-(amunomeTnn)nupuaus-4-nn)oenzopypan-S-
WI)METOKCH)-4-(TpudTopmerin)pernn)ykcycHoi kucnotel (57b) (79mr, 46,3% Bbxon) HCI
COJIb B BUZE O€JIOro TBEPIOro BEIeCTBa, 'H amp (300 MI'u, AIMCO-de) 6 8,79 (m, J=5,3 I'y,
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1H), 8,49 (c, 3H, obmennsarorcs ¢ D20), 8,19 (x, J=2,2 'y, 1H), 8,08 (x, J=1,7 'y, 1H), 7,99
(mx, J=5,3, 1,7 'y, 1H), 7,90 (m, J=1,6 T'wy, 1H), 7,85 (n, J=1,6 ', 1H), 7,52-7,41 (m, 2H), 7,31
(1, J=7,8 T, 1H), 7,14 (n, J=2,2 T'n, 1H), 5,40 (c, 2H), 4,32 (xB., J=5,6 'y, 2H), 3,71 (c, 2H);
PF SAMP (282 MTI'u, AMCO) & -60,73; MC (OC+): 457,0 (M+1); AHanus, pacCUnTaHHbIH 1S
Co4H19F3N704,1,6HCI,1,25H,0: C, 53,65; H, 4,33; Cl, 10,56; N, 5,21; Hatineno: C, 53,40; H,
4,09; C1, 10,58; N, 5,19.

Cxema 58
B{OH), CF CFs
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[Tonyuenue 2-(2-((7-(3-(amuaOMeTIIN)-2-pTOpPerHnn)OeH30(y paH-5- 1) METOKCH )-4-

(TpudTopmeTi)peHIT)yKCYCHOM KUCTOTHI (58b)

Cranusa-1: Tlomyuenme stun 2-(2-((7-(3-(ammnomermn)-2-propdennn)doenzodpypan-S-
wi)MeTokcH)-4-(Tpudropmernn)denmn)amerara (58a)

Coenunenue 58a mojydanu B COOTBETCTBUM C NMpoLeAypoi, onucaHHoil Ha Craguu-4
Cxemsl 1 u3 stun 2-(2-((7-6pombensodypan-S-un)merokcn)-4-(tpudropmernin)hennn)anerara
(56¢) (235wmr, 0,514 mmonp) B auokcane (20 mu), ucronb3ys rugpoxyopun (3-(amuHomeTn)-2-
dTopdpernn)ooponosoii  kuciaorel (18a) (132 wmr, 0,642 mmonb), Ouc(rpudpenunpochun)
nayuaauit (1) xmopun [Pd(PPh;3),Cl] (54,1 mr, 0,077 mmons), pactBop KoCOs3 (213 wr, 1,542
MMOJib) B Boze (4 mi) u HarpeBanue npu 100°C B Teuenue 4 4 Ha MaclsiHOW OaHe. DTO Ao
nocyie 00paboTKH M OYHCTKHU C IOMOLIBIO KOJIOHOYHOW (hisur-xpomaTorpadun [cunukarens (24
r), omoupys 0-50% DMA-80 B JAXM] otun  2-(2-((7-(3-(amuHOMETHIT)-2-
bropdhenun)denszodypan-5-un)merokcH )-4-(tpudropmernn)penun)amerar (58a) (114wmr, 44,2%
BBIXOJ/) B BUE MPO3PAYHOrO Macia. 'H ssMP (300 MI'u, AIMCO-de) 6 8,06 (m, J=2,2 T'u, 1H),
7,77 (n, J=1,6 T'u, 1H), 7,65-7,55 (M, 1H), 7,46 (1, J=7,4 I'u, 4H), 7,32 (1, J=7.8 'y, 2H), 7,07
(m, J=2,2 T'y, 1H), 5,34 (¢, 2H), 3,91 (xB., J=7,1 I'u, 2H), 3,84 (c, 2H), 3,72 (c, 2H), 0,97 (T,
J=7,1Tw, 3H). "°F AMP (282 MI'y, AMCO) & -60,74, -121,78; MC (DC+): 502,0 (M+1).

Cranus-2: ITonyuenue 2-(2-((7-(3-(amunOMeTHN)-2-pTOpdhenmn)oenzodypan-S-
WI)METOKCH )-4-(TpudTopMeTin ) eHm)yKCyCHOM KHCIOoTHI (S8b)

Coenunenue 58b monyyanu B COOTBETCTBUHU C MpoLEeAypoi, onucaHHOil Ha Craguu-8
Cxembl 1 w3 stun 2-(2-((7-(3-(amurOMeTnN)-2-dTopdermn)oeH3odypan-S5-mi)MeToKCH )-4-
(rpudropmermn)pernn)anerara (58a) (110mr, 0,219 mmons) B TI'® (1,3 mu), aneroHuTpHIe
(0,65 mu), ucrionb3ys 1 H pacTBop MoHOTUApaTa ruapokcuaa gutus (0,658 mu, 0,658 MMmonb) u
nepeMeInuBaHue B TeueHue 16 4 mpu KOMHATHOHM TeMmneparype. DTo aano mocie obpaboTku u
OYHMCTKH C MOMOIIBIO KOJIOHOYHOH Xpomarorpaduu ¢ obpatnenHoi ¢a3oii [kononka C-18 (50 r),

smoupyst 0,1% Bomgn. HCl B Bome m auneronutpune 0-100%] 2-(2-((7-(3-(amuHOMETH)-2-
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dropdhenun)denzodypan-5-un)meTokcn)-4-(Tpudropmernn)peHmn)ykcycHol  kucaotel  (58b)
(87 mr, 84% Brixox) HCI cons B Bize Genoro Teeproro semecrsa; 'H SIMP (300 MI'n, JIMCO-
de) 8 8,07 (n, J=2,2 I', 1H), 7,85 (n, J=1,6 ', 1H), 7,69 (1, J=8,8, 1,8 I'yy, 2H), 7,58-7,34 (™,
4H), 7,34-7,22 (m, 1H), 7,08 (z, J=2,2 I'n, 1H), 5,37 (¢, 2H), 4,19 (c, 2H), 3,68 (c, 2H); '°F SIMP
(282 MTI'y, IMCO) & -60,73, -118,39; MC (OC+): 474,0 (M+1);, Ananu3s, pacCUMTaHHBIN AJIs
CasHoFsNO4.HCLH,O: C, 56,88; H, 4,20; Cl, 6,72; N, 2,65; Haiineno: C, 57,14; H, 3,93; Cl,
6,96; N, 2,78.

Cxema 59
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ITonyuenue 2-(2-((7-(2-(amuaOMeTHI)-3-PTOpIIUpUIUH-4-1i)-2-PpTOopOeH30d ypan-5-
WJT)METOKCH )-4-3THII €HUIT)yKCYCHOM KHCIIOTHI (591)

Cranus-1: [Monyuenne (2-(4-3Tun-2-metokcudenmn)- 1-
(MeTuncynpduHI)BUHWI)(MeTUIT)Cybdana (59b)

K pacreBopy 4-s3Tuin-2-merokcuOensanpaeruna (59a) (1,82 r, 11,08 mmomp, CAS
Ne142224-35-9) B TI®d (20 wmi) pobaBmsyii  Tpu  KOMHATHOH — TeMrepaType
metun(Metrncyabpuanamerwin)cyiabdan (2,203 r, 17,73 mmons), tpuros-B (40% pacteop B
metanone; 2,317 r, 5,54 mmons) u Harpesanu npu 70° C B Tederue 16 4. TTonydeHHBIN YepHbIH
pPacTBOp OXJAKAAIH A0 KOMHATHOH Temmepatypsl, pazdasmsmu H, (30 mu) u EtOAc (30 mu).
ITocne 30-MMHYTHOrO mepeMellnBaHus [Ba CJIOsA pasAessuid. BOmHBIA CIIOH 3KCTparupoBad
EtOAc (2x25 wmm). OOvpenuHeHHbIN oOpraHuueckwii skcTpakT npomsiBaiu H,O (30 wmm),
HACBHIIEHHBIM BOJHBIM pacTBOpoM xusopuzna Harpus (30 mun), cymmmM, (GUIBTPOBAIA U

KOHIIEHTPUPOBAJIU B BakyyMe. I1osydeHHBIN 0CTaTOK OYMINAIN C IOMOLIBIO KOJIOHOYHOM (piiatm-
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xpomarorpaduu (Si0; (24 1), smoupys 0-40% EtOAc B rekcane) ¢ nonyueHueMm (2-(4-3tui-2-
mMeTokcudernn)- 1 -(meruncynbpunmn)BuHmI )(MeTin)cynbpana (59b) (2,66 r, 89% Bbxon) B
Buze GienHo-kentoro macaa; 'H SIMP (300 MI'y, AMCO-dg) 6 8,01 (m, J=7,9 I'n, 1H), 7,75 (c,
1H), 6,95 (n, J=1,6 I'y, 1H), 6,93-6,83 (m, 1H), 3,84 (c, 3H), 2,71 (¢, 3H), 2,64 (xB., J=7,6 'L,
2H), 2,28 (c, 3H), 1,22 (1, J=7,6 'y, 3H); MC (3C+): 271 (M+1).

Cranus-2: [Tonyuenue stun 2-(4-3tuin-2-merokcudenmn)anerara (59¢)

K pactBopy (2-(4-3T1n-2-merokcudenu)- 1 -(MeTHICy b U HIT ) BUHIT )( METHII )CYyIb(paHa
(59b) (2,66 1, 9,84 mmonb) B EtOH (20 mi) noGasssiu 4 M HCI B auokcane (12,30 mu, 49,2
MMoJib) 1 HarpeBasu nipu 80°C B Teuenue 16 4. OxXJiaxKI€HHBIH JKENTHIN PACTBOP yIAPUBAJIH IJIsI
ynaneauss EtOH. Konuenrpar pastasnsim wHaceimenHbiM NaHCO3 (20 ) u EtOAc (20 mon).
ITocne 30-MMHYTHOrO mepeMellnBaHUs [Ba CJOsA pasAessuii. BomHbI CIIOH 3KCTparupoBaiu
EtOAc (2x20 wmy). OOwpenuHeHHBIH OpraHmyeckwii >KCTpakT npomseiBaid H,O (30 wm),
HACBHIIEHHBIM BOIHBIM pacTBOpoM xJjopuzpa Harpust (30 wur), cymwid, (QUIBTPOBAIA H
KOHLIEHTPUPOBAJIH B BakyyMe. I1oJy4eHHBII OCTaTOK OYHINAIN C TIOMOLIBIO KOJIOHOYHOM (pIiatm-
xpomarorpaduu (Si0; (24 r), smoupys 0-2% EtOAc B rekcane) ¢ nonaydeHuem 3t 2-(4-3Tui-
2-merokcudenun)anerara (59¢) (1,61 r, 74% Beixon) B Buxe GecuseTHOM xuakocts; 'H SIMP
(300 MI'y, IMCO-dg) 6 7,06 (1, J=7,5 T', 1H), 6,82 (1, J=1,6 'y, 1H), 6,73 (an, J=7,5, 1,6 I'y,
1H), 4,05 (8., J=7,1 T'y, 2H), 3,74 (¢, 3H), 3,51 (¢, 2H), 2,58 (xB., J=7,6 I'y, 2H), 1,22-1,13 (™,
6H); MC (OC+): 245 (M+Na).

Cranus-3: INonyuenune stun 2-(4-3tun-2-ruapokcudenmn)anerara (59d)

Coenunenue 59d monyyanu B COOTBETCTBUHU C NMpOLEAYpoi, onucaHHON Ha Craguu-2
Cxembl 19 wu3 stun 2-(4-stun-2-meroxcudenunm)aunerara (59¢) (1,61 r, 7,24 mmons) B
nuxjopmetane (15 mi), ucnons3ys tpudpomun 6opa (14,49 mn, 14,49 mmonb; 1M pacTtBop B
JAXM) u nepememunBanue npu 0°C B TedeHue 2 4. DTO AAJNO MOCJIE OYUCTKU C MOMOIIBIO
KOJIOHOYHOH (3m-xpomarorpaduu (cunukarens, smoupyst 0-10% EtOAc B rekcaHe) mpoaykT
stun 2-(4-stun-2-runpokcudenun)auerar (59d) (472 mr, 2,266 mmonb, 31% BbIXOn) B BUIE
sxexroro Macia; 'H SIMP (300 MI'n, IMCO-dg) § 9,32 (¢, 1H), 6,98 (x, J=7,6 T'n, 1H), 6,62 (x,
J=1,7 Ty, 1H), 6,58 (ax, J=7,6, 1,7 'y, 1H), 4,05 (xB., J=7,1 I'u, 2H), 3,48 (c, 2H), 2,49-2,43 (m,
2H), 1,15 (a.t., J=10,4, 7,3 I'u, 6H); MC (3C+): 209 (M+1).

Cragus-4: Ilonyuenme ostun  2-(2-((7-Opom-2-dropOeH3zodypaH-5-uia)MeTOKCH )-4-
stundennn)anerara (59e)

Coenunenue 59e nony4anau B COOTBETCTBMU C IpouLenypoi, onucaHHoW Ha Craguu-2
Cxewmsl 1 u3 (7-6pom-2-pTopbdenzodypan-S-mn)meranona (16¢) (555 mr, 2,266 mmoins) B JIXM
(20 wmn), wucnonsdys Tpudenmnpochun (892 wmr, 3,40 wmmonb), st 2-(4-3THN-2-
rugpokcudennm)anerar (59d) (472 mr, 2,266 mmons) u pactop (E)-6uc(4-xnopOensnn)anazen-
1,2-nukap6okcunara (DCAD) (1248 wr, 3,40 mmonp) B AXM (20 mi). Dto mano mocrne
00pabOTKM U OUUCTKH C TOMOLIBIO KOJIOHOYHOH (pmam-xpomaTtorpaduu (cunukarens (24 r),
smoupyss 0-5% osTmimameratoM B CMeCH U30MEpOB rekcaHa) oStun  2-(2-((7-Opom-2-
dropbensodypan-S-mn)merokcn)-4-sTmndenun)auerar (59e) (575 mr, 58% BbIXOm) B BUAE
GemHo-xKenToro Maca. 'H SIMP (300 MI't, IMCO-de) & 7,64 (x, J=1,5 'y, 1H), 7,60 (x, J=1,5
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I'u, 1H), 7,11 (», J=7,5 T'y, 1H), 6,94 (x, J=1,6 T'y, 1H), 6,76 (nxn, J=7,6, 1,5 I'u, 1H), 6,54 (7,
J=6,4T'n, 1H), 5,16 (c, 2H), 4,01 (xB., J=7,1 I'y, 2H), 3,57 (¢, 2H), 2,58 (xB., J=7,7 'y, 2H), 1,18
(t, J=7,6 Ty, 3H), 1,08 (1, J=7,1 I'n, 3H). "°F AMP (282 MI';, IMCO-dg) & -110,50; MC (3C+):
435/437 (M+1).

Cragus-5:  Ilomyuenme  stun  2-(4-stun-2-((2-drop-7-(4.4,5,5-rerpamernn-1,3,2-
nuokcaboponan-2-mn)densodypan-5-un)merokcu )pennn)anerara (59f)

Coenunenue 59f momyuanu B COOTBETCTBUU C Npoueaypoi, onucanHod Ha Cranuu-3
Cxembl 1 w3 astun 2-(2-((7-6pom-2-dropbenzodypan-5-un)merokcn)-4-3Tuindenun)anerara
(59e) (350 mr, 0,804 Mmmoib), rcronb3yst Ouc(nuHakoato)audop (306 mr, 1,206 MMoib), aierat
kamust (237 wr, 2,412 mmons) u PdCly(dppf)-CH,Cl, (66 mr, 0,080 mmonb) B 6e3BOTHOM
nuokcane (5 mut) B atmocdepe azorta u Harpesanue npu 100°C B reuenne 16 4. D10 gano mocne
00pabOTKH U OUUCTKH C TIOMOLIBIO KOJIOHOYHOH (puamm-xpomartorpaduu [cummkarens (24 1),
smoupysi EtOAc B rekcane 0-5%] atun 2-(4-s3twin-2-((2-¢rop-7-(4.4,5,5-terpamerun-1,3,2-
nuokcadoponan-2-un)oensodypan-S-mwn)merokcu ))permn)anerar (59f) (326 mr, 84% BbIXON) B
BHJI€ HEMPO3PAYHOTO MAacia; 'H aMmp (300 MI'u, IMCO-d¢) & 7,75 (¢, 1H), 7,63 (¢, 1H), 7,09
(m, J=7,5Tw, 1H), 6,97 (¢, 1H), 6,75 (7, J=7,6 T'y, 1H), 6,35 (7, J=6,4 I'y, 1H), 5,15 (c, 2H), 3,99
(xB., J=7,1 I'u, 2H), 3,53 (c, 2H), 2,58 (xB., J=7,7 I'y, 2H), 1,19-1,13 (M, 15H), 1,05 (1, J=7,1
', 3H);"F SIMP (282 MI'n, IMCO-dg) & -111,75; MC (OC+): 505,2 (M+Na).

Cragus-6: Ilomyuenme st 2-(2-((7-(2-((1,1-muMeTunsTUICY TbPUHAMHUIO )METHI )-3-
broprmmpunun-4-mn)-2-propdbenzodpypan-S-un)merokcn )-4-stundenmn)anerara (59g)

Coenunenue 59g nosaydanu B COOTBETCTBUM C NpoLEAypoi, onucaHHoi Ha Craguu-4
Cxempr 1 w3 ostun  2-(4-stun-2-((2-prop-7-(4,4,5,5-rerpamermn-1,3,2- nuokcaboponas-2-
wn)oensodypan-S-min)merokcu )penun)auerata (59f) (185 mr, 0,384 mmonb) B quokcane (4 mi),
UCTIONB3YS (+)-N-((4-xn0p-3-¢pTOpIUpUANH-2-UIT)METII )-2-METHIIPOIIAH-2-Cy IO UHAMUT
(11¢) (112 wmr, 0,422 mmodb), ouc(tpudenundocdun) namnanuii (II) xmopun [Pd(PPhs3),Cly]
(26,9 wr, 0,038 mmonb), 3,3 M Boanbiii pactBop K,CO3 (0,349 mu, 1,151 MMoJb) U HarpeBaHHUe
npu 100°C B Teyenue 16 yacoB Ha MacisiHOM OaHe. DTO nano mocyie 0OpabOTKU U OYUCTKH C
MIOMOIIBIO KOJIOHOYHOH (hiamr-xpomarorpadun [cunukarens (40 r), smoupyst 0-3% mertanona B
AXM] stun 2-2-((7-(2-((1,1-gumMeTHId THICY Ib(UHAMUAI0 )METHI ) - 3- D TOPITHPUAUH-4- 11T )-2-
bropbensodypan-S-mn)merokcn)-4-sTndenun)anerar (59g) (173 mr, 77% BbIXOA) B BUMAE
opamxeBoro mMacia, MC (3C+): 585 (M+1).

Cragus-7: Tlonyuenme ostun  2-(2-((7-(2-(amunomerun)-3-proprupuauH-4-wn)-2-
dropbensodypan-S-mn)merokcn)-4-3Trndenun)amnerarta (59h)

K pacTBoOpy STUN 2-(2-((7-(2-((1,1-numeTHI3 TUICY Tb( UHAMHIO )METHT )-3-
dToprmpunuH-4-un)-2-propdbenzodpypan-S-mn)merokcn )-4-stundenmn)anerara (59g) (173 wr,
0,296 mmonb) B Terparunpodypane (4 mn) nodasmsmu 4 M HCI B nuokcane (0,222 mu, 0,888
MMOJIb) U TEPEMELINBAIN NP KOMHATHOHN Temmeparype B TeueHue 16 4. PeakIIMoOHHYIO cMech
KOHLIEHTPUPOBAJIA J1OCyXa C MonydeHueM 3tun 2-(2-((7-(2-(amuHOMeETHN)-3-hTOpriupuanH-4-
wi)-2-propodensodypan-S-mwi)merokcn)-4-stmndenmn)anerata (59h), KoTOpBIA HCTOIB30BAH

KaK TaKOBOH Ha cienyrouien craanu 0e3 nononHutenbHol ounctku, MC (3C+): 481 (M+1).
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Cranus-8: IHonyuenue 2-(2-((7-(2-(amurOMETMI)-3- D TOpTIUPUAUH-4-1IT)-2-
bropbersodypan-S-mi)MeTokcn)-4-3THhEeHUI )yKCyCHONU KHCIOTHI (591)

Coenunenue 591 monydanu B COOTBETCTBMM C MpoOLenypoil, onucaHHoW Ha Ctanuu-8
Cxembl 1 w3 ostun 2-(2-((7-(2-(amunHOMeTun)-3-propnupunun-4-nm)-2-propoensodypan-5-
wi)metokcn)-4-stundenun)anerara (59h) (102 mr, 0,212 mmonp) B TI'® (4 mi), ucronssys 2,0
M Boassiit pactBop LiOH (1,061 mn, 2,123 mmons) u Harpesanue npu 40°C B Teuenue 16 u.
Oto nmano mocne OOpadOTKM M OYUCTKM C TIOMOIIBI KOJOHOYHOH xpomartorpaduu c
obpatenHo# (a3oii [kononka C-18, smoupys 0,1% Bonn. HCI B Boxe u aneronutpuie 0-100%]
2-(2-((7-(2-(amunOMeTHN)-3-pTOopriupuanH-4-1i)-2-pTopdeH3zodypan-5-un)merokcu )-4-
st enHmn)ykcycHoit kuciotsl (59i) (14 mr, 15% eixox) HCI conp B BHIe OneaHO-3KENTOrO
TBEPJIOTO BEIECTBA, 'H sMP (300 MTI'y, AMCO-dg) & 12,15 (c, 1H, obmenuBarotcs ¢ D,0),
8,64 (1, J=4,9 'y, 1H), 8,54 (c, 3H, obmenusatotrcs ¢ D,0), 7,84 (c, 1H), 7,80 (T, J=5,3 I'u, 1H),
7,60 (c, 1H), 7,11 (m, J=7,6 'y, 1H), 6,97 (¢, 1H), 6,76 (n, 1H), 6,51 (n, J=6,4 I'n, 1H), 5,25 (c,
2H), 4,39 (n, J=5,7 T'u, 2H), 3,53 (c, 2H), 2,58 (kB., J=7,6 'y, 2H), 1,18 (r, J=7,5 I'y, 3H); "°F
SAMP (282 MI', JIMCO-dg) 6 -111,22, -128,55; MC (OC+): 453 (M+1), (3C-): 451 (M-1).

Cxema 60

Sk

J O o 2 O
(otzi CO,Et COOH
L|OH
O NHBoc
54d

(+)-n3somep 60a

[Tonyuenue (+)-2-(4-(1-amun05TIIN)-2-((7-(3-(aMuHOMeTHI ) peHnn ) oeH30dypaH-5-
WI)METOKCH )(peHMIT)yKCy CHON KUCTOTHI (60a)

K pacTBopy STUI 2-(2-((7-(3-(((rper-
OyTokcukapOOHIIT)aMUHO )MeTHIT ) eHmn )0eH3odypaH-5-mn)merokcu )-4-(1-((R)-1,1-
IUMETHITIICY TbpuHaMuo )T )benmn)auerara (54d) (350 mr, 0,528 mmone) B sTanoie (5
i) nobasmsun 4 M HCl B mmokcane (0,264 mu, 1,056 MMOnb) U mepeMelIMBAIN IPH
KOMHATHOU TemmepaTtype B TedeHue | daca. K peakmuonHoit cmecu nobassuiu 2,0 M BOIHBIM
pacteop LiOH (1,254 mn, 2,508 mMMonb) M mepeMeImnBald NMpU KOMHATHOW TeMIepaTrype B
teuerne 16 4. Peakmmonnyro cmech noakucisuiu 3 M HCI (1 mun) u pas6asnsuim EtOH (2 mun).
Cwmech ounIany KOJIOHOUHOH Xpomarorpadueii ¢ odpamennoii ¢aszoii [EZ-PREP, kononka C-
18 (100 r), smronpys 0,1% BomabM pactBopoMm HCI B H,O 1 MeCN 0-100%] ¢ nonyuernem (+)-
2-(4-(1-amuno03TIN)-2-((7-(3-(amuHOMeTHI ) peHnT)0en3opypan-5-
min)MetokcH )penmn)ykcycHoi kucnotsl (60a) HCl conb (148 wmr, 68,5% BbIxon) B Buze 0enoro
TBEPJIOTO BELIECTBA, 'H siMP (300 MI'u, AMCO-dg) & 8,94-8,32 (m, 6H), 8,12 (1, J=2,2 I'u, 1H),
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8,06 (n, J=2,2 'y, 1H), 7,95 (a.1., J=6,8, 2,1 'y, 1H), 7,80 (m, J=1,5 I'u, 1H), 7,73 (n, J=1,7 I'y,
1H), 7,66-7,54 (M, 2H), 7,50 (n, J=1,6 T'u, 1H), 7,25 (un, J=7,7 'y, 1H), 7,07 (x, J=2,2 I'u, 1H),
7,03 (om, J=7,7, 1,5 T'u, 1H), 5,31 (¢, 2H), 4,45-4,27 (m, 1H), 4,14 (c, 2H), 3,60 (c, 2H), 1,51 (m,
J=6,7 Ty, 3H); MC (BC+): 431 (M+1), (OC-): 429 (M-1), AHanu3, pacCUMTaHHBIA AJIA
CasHasN204,2HCL,2,25H,0: C, 57,41, H, 6,02; Cl, 13,04; N, 5,15;Hatineno: C, 57,41; H, 5,84,
Cl, 13,21; N, 5,31; Yron ontudeckoro BpaieHus [o]p=+5,455 (c=0,11, MeOH).

Cxema 61
H
NA?
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55b (;);maomep 61a

[Tonyuenue (-)-2-(4-(1-amunO3THN)-2-((7-(3-(amuHOMeTIIT )b eHIT ) OeH30] ypaH-5-
WT)METOKCH )(PEeHMIT)YKCY CHON KUCIIOTHI (61a)

K pacTBopy 3TUN 2-(2-((7-(3-(((Tper-
OyTokcukapOOHIIT)aMUHO )MeTHIT )b eHmn)0eH3odypaH-5-min)merokcu )-4-(1-((S)-1,1-
IUMETWITIICY TbpHaMu0 )T )penun)auerara (55b) (307 mr, 0,463 mmonb) B sTaHoiue (5
i) nobasmsumn 4 M HCl B guokcane (0,232 mu, 0,926 MMOJib) M THepeMeIINBAIU IPH
KOMHATHOM Temrepatype B Tedenue | daca. K peakiumonHoi cmecu nobasisuia 2,0 M BOOHBI#H
pacteop LiOH (1,156 mu, 2,312 mMMosib) M mepeMelluBaiu MPU KOMHATHOW TeMIepaType B
teueHue 16 yacos. Peaknmonnyro cmech nonkucisuii 3 M HCI (1 mu) u pasbasmsuiiu EtOH (2
mi1). CMech O4MIIAIM KOJIOHOYHOU Xpomartorpadueii ¢ odpamnennoit ¢dasoii [EZ-PREP, kononka
C-18 (100 r), smoupys 0,1% BomubiM pactBopoMm HCI B HoO u MeCN 0-100%] ¢ monydeHuem
(-)-2-(4-(1-amuuaO03TIN)-2-((7-(3-(amuuOMeTIIT ) heH)OeH30dy paH-5-
wi)MeTokcH )peHnn)ykcycHor kucnotsl (61a) (199 mr, 100% sexon) HCI conmu B Bune Oenoro
TBEPJIOTO BEIECTBA; 'H amp (300 MI'u, IMCO-ds) 6 8,57 (¢, 6H, obmenuBarotcs ¢ D,0), 8,11
(n, J=2,2 T'u, 1H), 8,05 (n, J=2,1 I'u, 1H), 7,95 (n.1., J=6,6, 2,2 I', 1H), 7,79 (7, J=1,6 I'y, 1H),
7,72 (n, J=1,7 T'u, 1H), 7,65-7,53 (m, 2H), 7,50 (n, J=1,7 T'y, 1H), 7,24 (n, J=7,7 I'y, 1H), 7,07
(n, J=2,2 T'y, 1H), 7,02 (an, J=7,7, 1,5 T'ny, 1H), 5,30 (¢, 2H), 4,43-4,27 (M, 1H), 4,14 (c, 2H),
3,59 (c, 2H), 1,51 (m, J=6,7 T'u, 3H); MC (OC+): 431 (M+1), (O3C-): 429 (M-1); Ananus,
paccuutannbiii st CosHasN20O4,2HCL2,25H,0: C, 57,41; H, 6,02; Cl, 13,04; N, 5,15; Haiineno:
C, 57,48; H, 5,90, Cl, 13,06; N, 5,14; Vron onrtuueckoro Bpamenus [o]p=-1,6 (c=0,125,
MeOH).

Cxema 62
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IMony4enwne 3-(7-(3-(amunometwn)penmn)oen3zodypan-5-mi)-3-(2-

(xapOokcuMeTHIT)(PEeHOKCH )TPONTAaHOBOM KUCIIOTHI (62g)

Cragus-1: ITonyuenue stun 7-6pomOenzodypan-5-kapbokcunara (62a)

Coenunenue 62a mosy4ainun B COOTBETCTBUHU C IpOLenypoi, onucaHHoil Ha Craguu-2
Cxemsl 51 u3 7-O6pombenzodypan-5-kapoonosoii kuciotel (1a) (5 r, 20,74 MMoJb) B 3TaHOJE
(60 mu), ucnone3yst HySO4 (1,11 mu, 20,74 mmonb) u HarpeBanue nipu 90°C B Teuenue 5 4. 1o
nano nocje oopadotku 3tun 7-6pombenzodypan-5-kapookcunar (62a) (5 r, 90% BbIXOH) B BUIE
0eNoro TBEpPAOro BEIIECTBA, 'H aMmp (300 MI'u, IMCO-dg) & 8,32 (m, J=1,5 'y, 1H), 8,25 (&,
J=2,2 T'y, 1H), 8,06 (1, J=1,5 'y, 1H), 7,24 (n, J=2,2 'y, 1H), 4,34 (x8., J=7,1 'y, 2H), 1,34 (T,
J=7,1T1, 3H); MC (3C+): 268,90 & 270,90 (M+1).

Cragus-2: Tlonyuenuwe mpem-0ytun 3-(7-OpomOeH30(ypaH-5-m)-3-0KComponanoaTa
(62b)

K 1,1,1,3,3,3-rekcamerunucuiazany (1,87 mn, 8,92 mmons) mpu 0°C mo karuisim
noGasmsmun H-BuLi (3,57 wmn, 8,92 mmons), nepememmBanu npu 0°C B Teuenue 10 MuH u
n00aBIISIN Yepe3 IIMPHLl B pacTBOp 3THI 7-OpomOeH3odypan-5-kapOokcunara (62a) (1 r, 3,72
MMOJIb) U TpeT-OyTrnanerata (0,552 mi, 4,09 mmons) B TT'® (20 mu) npu -10 °C. PeakunoHHy0
cMmech nepememuBanu npu temmneparype ot -10 °C no 0 °C B TeueHue 45 MUHYT, BbUIMBAIU B
BOZY CO JIBJIOM U 3KCTpParupoBajiu sTuiamneratoM. OpraHuueckuil cioi npombiBaiu Boaou, 1 M
HCI, cymuny, GpuiabTpoBagy U KOHLUEHTPHPOBAIN B BakyyMme. [1oNy4eHHBIH OCTATOK OYMINATIH

¢dmem-xpomarorpadueit [cunmukarens (40 r), amoupys sTHianeratoM B rekcaHe 0-50%] c
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nosyueHuem mpem-oytun 3-(7-6pombensodypan-5-un)-3-okconponanoara (62b) (1,1 r, 87%
BBIXO/) B BUJIe OEJIOro TBEPIOro BELIECTBA, 'H siMP (300 MI'u, IMCO-de) & 8,33 (m, J=1,6 I'y,
1H), 8,26 (n, J=2,2 I'u, 1H), 8,10 (x, J=1,6 I'uy, 1H), 7,26 (n, J=2,2 T'y, 1H), 4,14 (c, 2H), 1,38 (c,
9H); MC (3C+): 360,90 u 362,90 (M+Na).

Cragus-3: [Tonyuenue mpem-0yTuin 3-(7-6pombenzodypan-5-un)-3-
I'UIpOKCHUIponaHoara (62¢)

Coenunenue 62c¢ nosyyanu B COOTBETCTBHM C MpoLeAypol, onucaHHoW Ha Craguu-3
Cxembl 5 u3 mpem-0ytun 3-(7-0Opombensodypan-5-un)-3-okconponanoara (62b) (0,2 r, 0,59
MMOJIb) B 3Tanoie (10 mi), ucnons3yst 6opruapua vatpus (0,03 r, 0,88 MMoub). IT0 Hano nmocne
00paboTKM M OYUCTKH C UCTIOJNIB30BaHUEM (iuI-xpomarorpaduu [cunukarens (12 r), smoupys
sTunaneratom B rekcaHe  0-50%]  mpem-Oytun  3-(7-OpomOenzodypaH-5-mn)-3-
rugpokcunpornasoar (62¢) (0,15 r, 75% Bbixon) B Buae Gemoro macma; 'H SIMP (300 MI'w,
JAMCO-dg) 6 8,09 (n, J=2,2 T'u, 1H), 7,63 (g, J=1,7 T'y, 1H), 7,52 (n, J=1,5 I'u, 1H), 7,07 (z,
J=2,2 Ty, 1H), 5,61 (n, J=4,8 T'y, 1H), 5,07-4,91 (m, 1H), 3,17 (7, J=5,3 'y, 2H), 1,33 (¢, SH);
MC (3C+): 363,00 u 365,00 (M+Na).

Cranusa-4: Ilonyuenne mpem-Oytun 3-(7-6pombenzodypan-5-wmn)-3-(2-(2-3TokcH-2-
okcoaTwi)(peHokcu)npomnanoara (62d)

Coenunenue 62d monyuyanu B COOTBETCTBUU C NpoLenypoi, onucaHHoil Ha Craguu-2
Cxemsl 1 u3z mpem-6ytun 3-(7-6pombensodypan-5-un)-3-rugpokcunponanoara (62¢) (260 wr,
0,76 mmonb) B IXM (15 M), ucnons3ys tpudenmnpochun (400 mr, 1,524 mmons) u st 2-(2-

UAPOKCU(EHNUIT)aLeTar (1¢) (165 Mr 0,91 MMOJIb), pacTBop ouc(4-

xjopbensun)asonukapookcunara (DCAD) (560 wmr, 1,52 mmons) B JIXM (5 mm). Oro mano
nocyie 00paboTKM M OYHUCTKH C IOMOIIBIO KOJIOHOUHOH (uatn-xpomartorpaduu [(cunukarens (24
r), amonpys EtOAc B cmecu nzomepos rekcana 0-30%] mpem-6ytun 3-(7-6pombenzodypaHn-5-
wn)-3-(2-(2-3ToKcu-2-okcoaTun)peHokcu )nponanoat (62d)(0,3 r, 78% Brixox) B Buxe Oenoro
macia;, MC (OC+): 525,10 & 527,10 (M+Na); MC (3C-): 501,00 u 503,00 (M-1).

Cranus-5: Tlonyyenue mpem-6ytun 3-(7-(3-(amunomerun)denun)oensodypan-5-mi)-3-
(2-(2-3TOKCHU-2-0KCO3TUI )PEeHOKCH )TTpoTiaHoaTa (62e)

Coenunenue 62e momy4anau B COOTBETCTBUU C Ipoueaypol, omnucaHHoW Ha Craguu-4
Cxembl 1 u3 mpem-Oy T 3-(7-6pombenzodypan-5-min)-3-(2-(2-3ToKCH-2-
okcoatwi)penokcu)nponanoara (62d) (0,3 r, 0,60 mmonb) B nuokcaHe (4 M), HCMIOJB3Ys
rugpoxiopun  3-(ammHOoMeTwin)peHmoopoHoBoii  kuciorel (9e) (0,22 1, 1,19 wmmob),
ouc(rpudpennndochun) namanuii (II) xmopun [Pd(PPh;3),Cly] (0,06 r, 0,09 mmons), pacTBop
K>COs3 (0,25 1, 1,79 mmonb) B Boge (1 mi) u HarpeBanue npu 90°C B TeueHne 2 4 HA MaCIISTHOM
6ane. JT0 nmano nocie oOpabOTKU M OYUCTKU C IMOMOIIBI0 KOJOHOYHON (uin-xpomartorpaduun
[cumukarens (24 1), osmoupys DMA-80 B XM 0-50%] mpem-Oytun  3-(7-(3-
(amuHOMeTHIN)pernn)oeH30dypan-5-1m)-3-(2-(2-3ToKCH-2-0KcoaTHIT)(pEeHOKCH )TporiaHoaT (62e)
(45 mr, 14% BeIxon) B Buae xenroro macia;, MC (3C+): 530,30 (M+1);

Cranus-6: Ilonyuenne 3-(7-(3-(amunHomerwin)dennn)oensodypan-5-muin)-3-(2-(2-3TokcH-

2-0KCOATUI)(PEHOKCH )ITPOTIAHOBOM KHCIOTHI (62f)
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K pacrtBopy mpem-Oytun  3-(7-(3-(amuHomermn)pennn)oenzodpypan-S-mn)-3-(2-(2-
ATOKCH-2-0kcodTIN)(peHokcu)npornanoata (62e€) (45 mr, 0,09 mmons) B IXM (3 mi) noGasisuiu
2,2,2-rpudropykcycHyro kucaory (0,13 mu, 1,70 MMonp) U nepemMeIInBaiy B TeUeHHE 2 4acoOB
npy KOMHATHOM Temneparype. PeakuMOHHYI0 CMech KOHLEHTPHPOBAIM B BakyyMe H
NOJIyYE€HHBIH OCTAaTOK OYMIIAIN KOJOHOUHOW (uaui-xpomarorpaduein [cunukarens (12 r),
smoupyst DMA-80 B JIXM 0-50%] ¢ nonyuennem 3-(7-(3-(amunomerun)denmn)oensopypan-5-
wn)-3-(2-(2-3Tokcu-2-0kcoaTrI)peHoKCH )ponanoBoii kuciotel (62f) (40,2 mr, 100% BbIXOH) B
Buze xkenroro macia;, MC (OC+): 474,20 (M+1);

Cragus-7: IMony4enue 3-(7-(3-(amunomeTwn)pernn )oenzodypan-S-mi)-3-(2-
(kapOokcuMeTIIT)(hEHOKCH )TPOTIAHOBOM KUCIOTHI (62g)

Coenunenue 62g monydanu B COOTBETCTBUHM C MpoLenypoi, omnucaHHoi Ha Craguu-8
Cxembl 1 u3 3-(7-(3-(amunOMeTHN ) peHnn)oer3odypaH-S-min)-3-(2-(2-3ToKCH-2-
okcoatui)penokcn)mponanoBor Kuciotsl (62f) (40 mr, 0,08 mmosnb) B TT'® (4 mu), metanona (4
MUT), CTIONIB3YsI PaCTBOP MOHOTHpAT ruxpokcuaa aurus (28,4 mr, 0,68 mmone) B Boge (1 mu) u
nepeMeInuBaHue B TeueHue 15 4 mpu KOMHATHOH TeMmeparype. JTo nano mnocie oopaboTku u
OUYHCTKU C TOMOIIBI0 KOJIOHOYHOW Xpomarorpaduu ¢ oOpameHHo# (as3oit [komonka C-18,
smoupyss 0,1% Bomgn. HClI B BOome w  ameronutpmie  0-100%]  3-(7-(3-
(ammHOMeTILT)(heHmT)0eH30d ypaH-5-1m1)-3-(2-(kapOokcuMeTH ) eHOKCH )IIPOTIAHOBON  KHCIIOTHI
(62g) (5 mr, 13% Bbxon) HCI comnp B Buae 0eoro TBEpIOro BELIECTBA, 'H saMmPp (300 MTI'w,
JIMCO-dg) & 12,29 (¢, 2H, obmernnBarotcs ¢ D,0), 8,26 (c, 3H, obmenuBarorcs ¢ D,0), 8,09 (x,
J=2,2 T'y, 1H), 8,03-7,94 (m, 1H), 7,91 (n, J=7,8 I'u, 1H), 7,74 (c, 1H), 7,65-7,47 (m, 3H), 7,16
(m, J=7,5 I'u, 1H), 7,10-6,98 (M, 2H), 6,87-6,75 (M, 2H), 5,95-5,68 (M, 1H), 4,14 (c, 2H), 3,70-
3,49 (m, 2H), 2,98-2,81 (M, 2H); MC (OC+): 446,15 (M+1); MC (2C-): 444,10 (M-1).

Cxema 63
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ITonyuenue 2-(2-((7-(3-(amunomernn)- | H-muppon- 1 -mn)6enzodypan-S-
WI)METOKCH )(peHmn)ykey cHON KucnoTsI (63f)

Cranusa-1: TIlonmyuenme ostun  2-(2-((7-(3-¢popmun- 1H-iuppon- 1-mn)benzodypan-S-
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wi)MetokcH)penmn)anerara (63b)

K mnepememmBaemomy pactBopy 1H-muppon-3-kapbanbaeruna (63a) (0,212 r, 2,227
MMOJb) U 3TUn 2-(2-((7-Opombenzodypan-S-un)merokcu)pernn)anerara (1d) (1,3 r, 3,34
MMoJib) B nuokcane (15 mu) nobasmsmu KsPO4 (1,418 1, 6,68 mmons), ionun menu (I) (0,424 r,
2,227 mmonb), (1R,2R)-mmuknorekcan-1,2-guamus (0,267 v, 2,227 MMOJIb) U CMeCh HarpeBaju
npu 130 °C B TeueHue 4 4 B MUKPOBOJHOBOW IeuH. PeakIMOHHYIO0 cMech pa30aBiisiii BOJOH,
SKCTparupoBaiu stuianeratoM (3x100 mi), mpomMbiBaiu BoaowH (50 MiT), HACHIIEHHBIM BOIHBIM
pactBopoM xjopuna Hatpus (30 mu), cyurmny, (GUIBTPOBAIM M KOHLEHTPHPOBAIN B BAKyyME.
ITony4eHHBIH OCTATOK OYHINAIH C MOMOLIBIO KOJOHOYHOM (h3m-xpomarorpapuu [CHIIMKaresb
(40 1), samoupyst EtOAc B cmecu m3omepoB rekcana 0-50%] ¢ momyuenuem stun 2-(2-((7-(3-
dbopmun- 1H-iuppon-1-un)denzodypan-5-un)merokcu)penmn)anerata (63b) (259 wmr, 29%
BbIXOM) B Buze Oesoro macna; MC (3C+): 426,1 (M+Na).

Cragus-2: TTonyuenue stun 2-(2-((7-(3-(((mpem-6ytuncynbdunamn)umuHo )Metu )- 1 H-
nuppoit- 1-un)oensodypan-5S-mn)merokcu )hennn)anerara (63c¢)

Coenunenue 63¢ nonyyanau B COOTBETCTBUM C IpoLeAypol, onucaHHoi Ha Craguu-5
, u3 STUI 2-(2-((7-(3-dpopmun- 1H-tmppon- 1-un)denzodypan-5-
wi)merokc)penmn)anerara (63b) (259 mr, 0,642 mmons) B TI'® (5 mi), ucnoms3ys (R)-2-

metwinponas-2-cynbpunamun (156 mr, 1,284 mmons), terpastokcututan (0,269 mn, 1,284

CxeMbl 1

MMOJIb) U TIEpEMELINBaHNE P KOMHATHON TeMriepaType B TeueHue 18 gacos. ITo mano mocie
00pabOTKM U OUUCTKH C TOMOLIBIO KOJIOHOYHOH (piam-xpomaTtorpaduu [cunmkarens (40 r),
BJIFOUPYST STUJIALIETATOM B cMecHu u3oMepoB rekcaHa ot 0 go 20%] stun 2-(2-((7-(3-(((mpem-
oyTuncynbduam)UMUHO )MeTHN )- | H-tuppou- 1-mn)oensod ypan-S-mn)merokcn ) eHun )aerart
(63¢) (319 wmr, 98% BrIXOA) B BUAe kopuuHeBoro cupona, MC (3C+): 507,2 (M+1).

Cranus-3: Iloayuenue stun 2-(2-((7-(3-((1,1-mumernmstuncynbhuHamuno)merin)- 1 H-
nuppoi- 1-nn)oensodypan-S-mn)merokcn)penmn)anerara (63d)

Coenunenue 63d mosyudanun B COOTBETCTBHHM C MpouLenypou, onucanHod Ha Cramuu-3
Cxempr 5, w3 oatun  2-2-((7-(3-(((mpem-6yTuncynbdunin)umuHo )MeTw )- | H-tuppo-1-
wn)oen3odypan-S-mn)merokcu ))penun)anerata (63¢) (402 mr, 0,794 mmonp) B TT'®@ (10 mn) u
Bonbl (1 mu), ucnions3yst Sopruapun Hatpus (90 mr, 2,381 Mmoub). IT0 Hano mocie oopadboTKu
U OYHCTKH C HCIOJB30BAHHEM KOJOHOYHOH (umi-xpomarorpadpuu [cunukarens (25 1),
3JIFOUPYST STUJIALIETATOM B CcMecH u3oMepoB rekcaHa ot 0 mo 100%] stum 2-(2-((7-(3-((1,1-
IUMETHITIICY IbpuHaMuno)MeTnn)- | H-muppon- 1-un)benzodypan-5-
wi)merokcH)penmn)anerat (63d) (55 mr, 14% Bbxon) B Bune Oenoro tBepaoro Bemectsa, MC
(OC+): 531,2 (M+Na).

Cranus-4: Ionyuenue stun 2-(2-((7-(3-(amuaomernn)- | H-nmuppon- 1-mn)benzodypan-5-
wi)MetokcH )peHmn)anerara (63e)

Coenunenue 63e nony4anu B COOTBETCTBUU C Ipoueaypol, onucaHHoW Ha Craguu-7

Cxempr 1, w3 ostun  2-(2-((7-(3-((1,1-numetwmsTuncynbsunamuno))merwn)- | H-muppon-1-

2

win)oersodypan-S-mwn)merokcu)penmn)auerata (63d) (55 wmr, 0,108mmons) B TT'® (1 M),

ucnions3yst 2M pacteop HCI (0,162 mi, 0,324 mMMonb) M nepemMelInBaHUE NPU KOMHATHOM
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TeMIepaType B Te4eHue 4 4acoB. PeakIMOHHYIO CMeCh KOHLIEHTPUPOBAIH JOCYXa C MOTy4YeHHEM
stun  2-(2-((7-(3-(amunomernn)- | H-muppoi- 1-um)oensodypan-5-un)merokcn )heHunn)anerara
(63e) (43 Mr) m ucnosp3oBajgu 0e3 MOMOJHHUTEIBbHOW OYHCTKH Ha cieayromeit cranum, MC
(OC+): 427,20 (M+Na).

Cragus-5:  Ilonyuenme  2-(2-((7-(3-(amuHomerwn)-1H-nuppon-1-nn)6ensodypan-S-
W)MeTOKCH )peHmn)ykcycHo Kuciotsl (63f)

Coenunenue 63f momyuyanu B COOTBETCTBUU C Mpoueaypoi, omucaHHoW Ha Craguu-8
Cxembl 1, u3 STUI 2-(2-((7-(3-(amunomermn)- | H-iuppon- 1-un)denzodypan-5-
wi)merokcH)penmn)anerata 77 ' -~ 0,106 mmonb) B TI'® (50 mu), meranona (5 mu) u
BOIbI (5 MII), HMCIONB3YS MOHOU Sﬁf}?ﬁ( " ruapokcuna jutust (10,18 wmr, 0,425 mmonb) u
nepemMerirnBaHue B TedeHue 10 4 mpu KOMHATHOH TemmepaTtype. DTO mano mnocjie oopaboTku u
OYHCTKH C TIOMOLIBIO KOJIOHOYHOM Xpomarorpaduu ¢ obpatenHoi dasoii [komonka C18 (40 1),
smoupyss ACN B Bome (comepxkameii 0,1% HCI) 0-100%] 2-(2-((7-(3-(amunomeTwin)-1H-
nuppoit- 1-mn)oensodypan-5S-mn)merokcn)hernn)ykcycuoi kuciotel (63f) (3 mr, 8% Bbxon)
HCI coitb B BUZIE CBETIIO-KOPHUYHEBOro TBepaoro semectsa;, 'H SIMP (300 MI'y, merason-ds) &
7,89 (m, J=2,2 T'y, 1H), 7,65 (c, 2H), 7,55 (a, 1H), 7,53 (1, J=2,7 ', 1H), 7,24 (c, 1H), 7,21 (c,
1H), 7,06 (¢, 1H), 7,03 (¢, 1H), 6,97 (n, J=2,2 I'y, 1H), 6,92 (T, J=7,6 'y, 1H), 5,26 (c, 2H), 4,08
(c, 2H), 3,67 (c, 2H); MC (OC+): 360,1 (M-NH,).

Cxema 64
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Cragus-1: ITonyuenue stun 2-(4-anerun-2-(0eHsmiokcu ))penmn)amnerara (64a)
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Coenunenue 64a mosaydaau B COOTBETCTBHM C NpOLEAypoi, onucaHHoi Ha Cranuu-6
Cxembr 12, u3 stun 2-(2-(6ensunokcu)-4-0pomdpennn)auerara (20b) (12,5 r, 35,8 mmons) B
tonyosne (120 mur), ucnone3yss TpuOyTmn(l-3TokcuBunmn)cranHan (15,94 mn, 44,7 mMmornb),
Pd(PPhs)s4 (4,14 1, 3,58 mmonb) u HarpeBanue npu 100°C B Tedenue 16 yacoB B aTmocdepe
asora. 10 nano nocie oOpaboTKH M OYUCTKHU € MOMOLIBIO KOJOHOYHOH (udIn-Xxpomarorpadpuu
[cunmukarens (220 r), 3JI0UPYSI STHIIALETATOM B cMecH H30MepoB rekcana ot 0 1o 30%)] stun 2-
(4-auermn-2-(6ensunokcu)penmn)anerar (64a) (7,76 r, 69% BbIXON) B BHIE HE COBCEM OEJIOro
tBepaoro Bemiectsa, MC (3C+): 313,10 (M+1).

Cranus-2: [Tonyuenue atun 2-(4-anerun-2-rugpokcudennn)amerara (64b)

Coenunenue 64b monyuyanu B COOTBETCTBUU C INpouenypoi, onucaHHoil Ha Craguu-3
Cxewmbr 20, u3 stun 2-(4-auerun-2-(0ensunokcu )ennn)anerara (64a) (7,6 r, 24,33 mMMounb) B
stunanerare (150 mu), ucnonesys Pd/C (2,071 r, 1,946 mMmonb) W THAPUPOBAHHEM C
UCTIONIb30BAaHUEM OaJlyIoHa B TeueHWe 4 9 MpH KOMHATHOH TeMIiepatype. JTO Jajo MOCie
00paboOTKH M OYHCTKU C TOMOLIBKO KOJOHOUYHOH (3m-xpomarorpadun [cunmkarens (120 u),
BJIFOUPYST 3THJIALIETATOM B CMecH u30oMepoB rekcaHa or O mo 35%] stun 2-(4-auerwmn-2-
runpokcudenmn)anerar (64b) (3,70 r, 68% BbIx0n) B BUe 600 TBEPAOTO BELIECTBA, 'H smP
(300 MI'u, IMCO-dg) 6 9,94 (c, 1H), 7,40 (an, J=7,8, 1,7 I'y, 1H), 7,34 (n, J=1,7 'y, 1H), 7,27
(n, J=7,8 T'y, 1H), 4,07 (x8., J=7,1 I'u, 2H), 3,62 (c, 2H), 2,52 (¢, 3H), 1,18 (1, J=7,1 T'y, 3H).

Cranus-3: IHonyuenue (2-pTop-7-(4,4,5,5-Terpamermi- 1,3,2-nruokcaboponan-2-
win)0eH3odypan-S-mi)meranona (64c¢)

Coenunenue 64¢ nonmydanu B COOTBETCTBUU C NpoLeAypoi, onucaHHoil Ha Cranuu-3
Cxembr 1, u3 (7-Opom-2-¢propbenszodpypan-5-un)meranona (16¢) (1,00 r, 4,08 mmonb) B
6e3BogHOM auokcane (30 min), ucnonb3ys ouc(nuuakonato)audop (1,554 r, 6,12 Mmmons), anerat
kamusa (1,202 r, 12,24 wmwmonb), agnykr PdCly(dppf)-CH,Cl, (0,333 r, 0,408 mmonb) u
HarpeBanue rpu 90°C B TeueHue 18 wacoB B armocdepe aproHa. Ito aajuo nocie oopaboTku u
OYHCTKHU C TIOMOIIBIO KOJIOHOUHOM (hidm-xpomarorpaduu [cusmkarens (40 r), smoupys EtOAc
B rekcane 0-35%] (2-¢prTop-7-(4,4,5,5-terpametin-1,3,2-auokcadboponan-2-uin)oeH3odypaH-5-
ummeranon (64¢) (1,16 r, 97% swixox); 'H SIMP (300 MI'y, JIMCO-dg) & 7,63 (n, J=1,8 I'ny,
1H), 7,55 (n, J=1,8 ', 1H), 6,31 (n, J=6,4 T'y, 1H), 5,26 (xB., J=6,0 'y, 1H), 4,56 (&, J=5,8 T'y,
2H), 1,34 (c, 12H).

Cragus-4: Tlonyuenue N-(3-(2-drop-5-(runpoxcumerin)doenzodypan-7-mi)deH3mn)-2-
METHJIIPOMaH-2-cynbdunamuna (64e)

Coenunenue 64e nomydanu B COOTBETCTBUU C Mpoueaypol, onucaHHod Ha Craguu-4

Cxempr 1, wu3 (2-¢rTop-7-(4.,4,5,5-terpametin-1,3,2-qrokcadboponan-2-muin)oeH3odypan-5-

wi)metaHona (64¢) (1 r, 3,42 mmonb) B nuokcane (20 mi), ucnonssys (R)-N-(3-6pombensmn)-2-
metwinponaH-2-cynbpunamun (64d) (0,994 r, 3,42 mmons), Pd(PPhs3),Cl, (0,360 r, 0,514
mmoib), KoCO3 (1,419 1, 10,27 mmone) B Boae (2,5 mut) i HarpeBaHue B aTMocdepe a3ora mpu
100°C B Tedyenue 16 4. D10 gano nocne 0OpabOTKH M OYMCTKU C MOMOIIBIO KOJIOHOUHON (pIamm-
xpomarorpadpuu [cunukarens (40 r), smoupyst EtOAc/MeOH (9:1) B cmecu n3oMepoB rekcasa|

N-(3-(2-pTop-5-(runpoxcumerin)oer3odypan-7-mi)OeH3 1 )-2-METHIITPOTIAH-2-Cy b UHAMU
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(64e) (598 wmr, 46,5% BbIx0n) B BUAE OnenHo-xenroro macina, MC (3C+): 376,10 (M+1).

Cranus-5: ITonyuenue STUI 2-(4-auermn-2-((7-(3-((1,1-
OUMETIIITIIICYIbG MHaAMUI0 )MeTvn ) e )-2-propOen3zod ypaH-S5-muin)MeTOKCH )peHT )arieraTa
(64f)

Coenunenue 64f momyuyanu B COOTBETCTBUHU C NpoLeaypol, omucaHHoW Ha Cranuu-2
Cxembr 1, m3 N-(3-(2-¢rop-5-(ruppoxcumern)deH3odypan-7-1mi)OeH3 T )-2-METHIIPOTIaH-2-
cyabpunamuna (64e) (450 mr, 1,199 mmonb) B AXM (15 mi), ucnonssyst tTpudenunpochux
(472 wr, 1,798 mmonb), sTun 2-(4-anerun-2-runpokcudenun)anerar (64b) (266 mr, 1,199
mMMmoJib) U pactBop (E)-Ouc(4-xnopbensun)nuasen-1,2-qukapbokcunara (DCAD, 660 mr, 1,798
mMMmoib) B JIXM (15 M) u mepemennBaHue pu KOMHATHOW TeMIlepaType B T€4eHue 4 4. ITo
nano mocie oOpabOTKM M OYHCTKM C TOMOMIBIO KOJOHOYHOW (umni-xpomarorpaduu
[cunukarens (40 r), amoupyss EtOAc/MeOH (9:1) B cmecu u3omepoB rekcana] stun 2-(4-
anetmn-2-((7-(3-((1,1-mumerwmsTuncynbpuHamMuno )Metun )penrn)-2-propodersodypan-5-
wi)merokcH)penmn)anerar (64f) (490 mr, 0,845 mmomnb, 70,5% BBIXOH) B BHIE NMPO3PAYHOTO
macna, 'H SIMP (300 MI'n, JIMCO-dg) & 7,83 (c, 1H), 7,70 (n, J=7,6 ', 1H), 7,67-7,47 (m, SH),
7,42 (1, J=8,1 I'u, 2H), 6,47 (n, J=6,4 I'u, 1H), 5,88 (T, J=06,0 'y, 1H), 5,32 (c, 2H), 4,36-4,22
(m, 2H), 3,94 (xB., J=7,1 T'y, 2H), 3,73 (¢, 2H), 2,59 (¢, 3H), 1,17 (¢, 9H), 0,99 (t, J=7,1 'y, 3H);
MC (OC+): 580,20 (M+1).

Cranus-6: IHonyuenue STUIT 2-(4-auetni-2-((7-(3-(amuaOMETHIT ) €HIIT )-2-
dbropbenzodypan-S-min)merokcu)penuin)auerara (64g)

Coenunenue 64g moaydaau B COOTBETCTBUM C NpoLEAypoi, onucaHHoil Ha Craguu-7
Cxembr 1, u3 stun 2-(4-auermn-2-((7-(3-((1,1-nuMeTums TunCy a6 UHAMUIO )METHLT )P EHIIT)-2-
dropbenzodypan-S-mn)merokcu)pennn)auerara (64f) (470 mr, 0,811 mmons) B TI'® (35 mn),
ucnone3yss 3M Boxpmeiii pactBop HCI (0,811 wmu, 2,432 MMmonb) M mnepemMelMBaHHE MpU
KOMHATHOM TeMIieparype B TedeHue 2 4. ITo aano nocie oopadboTku s3tun 2-(4-anermn-2-((7-(3-
(amuHOMeTHIN)permn)-2-hTopOeH30hypaH-S- 1T )METOKCH )P EHUIT )aleTart (64g), KOTOPBIN
UCTIONB30BAIM O€3 JOTOJIHUTENbHOW OYMCTKH Ha cienyromen cramuu, MC (3C+): 476,20
(M+1).

Cranus-7: Ilonyuenune 2-(4-auermn-2-((7-(3-(amunomerwn)denmn)-2-propdbenzodypas-
S-un)metokcH )peHnT)ykcycHOH KUcioTsl (64h)

Coenunenue 64h nonyuyanu B COOTBETCTBUHU C INpoLEAypoi, onucaHHoil Ha Craguu-8

Cxempr 1, w3 ostun 2-(4-anermn-2-((7-(3-(amunomerwn)dennn)-2-propdensodypan-5-

wi)metrokcH )penmn)anerara (64g) (190 mr, 0,4 mvons) B TI'® (3 M), aneronurpuna (1,5 mi) u
Bonel (1 Mut), uwcmomb3yss MOHOrMapaT ruapokcupa gutus (28,7 wmr, 1,2 mmonb) u
nepeMeInuBaHue B TeueHue 14 4 mpu KOMHATHOH TeMmeparype. JTo mano mnocie oopaboTku u
OYHMCTKH C TIOMOLIBIO KOJIOHOYHOM xpomarorpaduu ¢ odparierHo ¢asoii [kononka C18 (50 r),
smoupyss ACN B Bome (comepxkameit 0,1% HCI) 0-70%] 2-(4-amermn-2-((7-(3-
(amuaOMeTILIT)peHnN)-2-hTopOeH3odypaH-5-mn)meTokcu)permnn)ykcycHoit kuciaotel (64h) (58
mr, 32% Boixoa) HCI comnb B Buae 0eoro TBepIoro BeecTsa, 'H ssmMP (300 MI'u, AMCO-dg) 6

8,38 (c, 3H, obmenuBaotcst ¢ D,0), 7,97-7,92 (v, 1H), 7,86 (n.1., J=7,4, 1,8 I'n, 1H), 7,70 (x,
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J=1,6 I'u, 1H), 7,65 (n, J=1,6 T'u, 1H), 7,62-7,54 (M, 4H), 7,40 (n, J=8,1 ', 1H), 6,46 (1, J=6.4
I'n, 1H), 5,35 (¢, 2H), 4,14 (¢, 2H), 3,69 (c, 2H), 2,57 (c, 3H), YF saMP (282 MI'u, AMCO-dg) 6
-111,49; MC (3C+): 448,1 (M+1); Ananus, paccunrannbiii 111 CosHxpFNOs-HCI-1,25H,0: C,
61,66; H, 5,08; CI, 7,00; N, 2,77, Hatineno: C, 61,82; H, 5,06; Cl, 6,74; N, 2,77.

Cxema 65
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ITonyuenue JIATHI 2-((7-(3-(amuroMeTHT ) henmn)-5-((2-
(kapOokcumeTmn)heHoKCH )MeTu )0eH3od ypaH-4-un)okcu)arerara (65g)

Cranus-1: IMonyuenne mpem-0y T 2-((7-6pom-5-popmundenzodypan-4-
wi)okcu)arerata (65b)

Coenunenue 65b monyyanu B COOTBETCTBUU C Mpolenypoil, onucanHoi Ha Cranuu-4
Cxewmsl 14, u3z 7-0pom-4-runpokcudensodypan-5-kapbanbaeruna (65a) (277 mr, 1,149 mMmons;,
CAS Ne 2173203-52-4) B auetoHe (6 M), HCTIONb3ys mpem-0ytun 2-Opomarerat (448 mr, 2,298
mmodb), KoCOs3 (476 wr, 3,45 MMOJb) U NepeMeIlnBaHue B TEUEHHE HOYU IMPH K.T. ITO a0
nociae o0OpaOOTKM M OUYHUCTKH C HCIIOJNB30BAHMEM KOJIOHOYHOH (uam-xpomartorpaduun
[cumukarens (12 1), smoupyss EtOAc B rekcane 0-100%] mpem-Oytun 2-((7-Opom-5-
bopmundenzodpypan-4-un)okcu)auerar (65b) (377 mr, 92% BbIxOa) B Buae Oenoro TBEpAOro
Bemectsa; 'H SMP (300 MI'n, JIMCO-dg) § 10,47 (c, 1H), 8,26 (, J=2,3 I'n, 1H), 7,82 (c, 1H),
7,46 (1, J=2,3 I'u, 1H), 5,13 (c, 2H), 1,40 (c, SH).

Cranusa-2: Ilonyuenne mpem-Oytun 2-((7-6pom-5-(runppoxcumerin)oen3odypan-4-
WI)oKcH)arerara (65¢)
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Coenunenue 65¢ nonmy4anu B COOTBETCTBUU € IpoLeAypol, onucaHHoW Ha Craguu-3
Cxewmsl 5, u3 mpem-6ytun 2-((7-6pom-5-popmundenzodypan-4-nn)okcn)anerara (65b) (375 wr,
1,056 mmonb) B TT'® (4 mu) u MeOH (4 mi), ucnons3yst 6opruapun Hatpus (80 wr, 2,11
MMOJIb) U NepeMeIIuBaHie NPH KOMHATHOH TeMrepaType B TedeHue 20 MUH. DTO ajo mocie
00pabOTKM U OYUCTKHU € MCIIOIB30BAHUEM KOJOHOYHOH (uauI-xpomarorpaduu [cunukarens (12
r), SITIOUPYS EtOAc B reKcaHe 0-50%] mpem-Oy T 2-((7-6pom-5-
(ruppokcumetmn)oensodypan-4-mn)okcu)anerata (65¢) (321 wmr, 85% BbIXOD) B BHIE
GecuserHoro macia;, 'H SAMP (300 MI', IMCO-dg) & 8,07 (1, J=2,3 'y, 1H), 7,54 (¢, 1H), 7,21
(m, J=2,3 T'y, 1H), 5,20 (T, J=5,7 I'u, 1H), 4,87 (¢, 2H), 4,65 (1, J=5,6 I'y, 2H), 1,41 (c, 9H).

Cranusa-3:  Tlonyuenme  mpem-Oytun  2-((7-Opom-5-(6pommermn)oen3zodypan-4-
win)okcu)arerata (65d)

K pacTBopy mpem-0y T 2-((7-6pom-5-(runpokcumernn)oen3odypan-4-
win)okcn)anerara (65¢) (319 mr, 0,893 mmonb) B Oe3BogHOM AMATHIIOBOM 3dupe (8 M) mo
karusiM odasisu PBrs (0,101 mi, 1,072 mmons) npu 0°C 1 naBaim HarpeThCst 10 KOMHATHOM
Temnepatypsl B TeueHue 180 muH. PeakunoHHyr0 cMech pa30aBisii AMSTHIIOBBIM 3¢dupom (20
MJI) U OCTOPOXKHO Tracwiu Bonmod. OpraHwyecKkuidl CJIOW OTHENSUTH, TPOMBIBAJIH BOIHBIM
pacTBOPOM XJIOPU/AA HATPHS, CYIIWIH, (PIIIBTPOBAIM M KOHLEHTPHPOBAIM B BaKyyMe C
nonyueHuem mpem-oytun  2-((7-6pom-5-(6pommerun)denszodypan-4-min)okcu)anerara (65d)
(352 wmr, 94% Bbixox) B BHAe Gecupersoro macma; 'H SIMP (300 MI'm, JIMCO-ds) cmech
poramepos 6 8,13 (T, J=2,5 I'u, 1H), 7,67 u 7,57 (¢, 1H), 7,28 (1, J=2,3 I'y, 1H), 5,12 u 4,98 (2c,
1H), 491 (n, J=17,6 I'y, 2H), 1,41 (2¢, 9H).

Cragus-4: Ilonyuenue mpem-0yTun 2-((7-6pom-5-((2-(2-3TOKCH-2-
okcoatui )penokcu)MeTin )oeH3odypan-4-mn)okcu)arerara (65¢)

Coenunenue 65e nosyuyanu B COOTBETCTBUM C IpoLenypol, omucaHHoW Ha Cranuu-4
Cxembr 14, uz mpem-6ytun 2-((7-6pom-5-(6pommernn)densodpypan-4-un)okcu)anerara (65d)
(0,35, 0,833 mmogb) B atteroHe (10 mut), ucrnons3yst 3tun 2-(2-ruapokcudennn)anerat (1c) (0,3
r, 1,666 mmoinb) u kapOonat kamus (461 wmr, 3,33 MMOJIb) U NepeMeIIuBaHNe P KOMHATHON
Temneparype B TeueHne 48 4. DTo nmano mocie oOpabOTKM M OYHCTKH C HCIOJb30BAHUEM
KOJIOHOUHOU (di-xpomarorpaduu [cunmukarenb (12 1), SMOUPYs 3THIALETATOM H CMECHIO
HU30MEPOB reKcaHa 0-50%] mpem-0y T 2-((7-6pom-5-((2-(2-3TOKCH-2-
okcoaTwi)perokcu )metmn)oenzodypan-4-un)okcu)anerar (65¢) (206 mr, 48% BbIXOA) B BUIE
onenHo-xkentoro macia, MC (3C+): 541,1 u 543,1 (M+Na).

Cranusa-5: Tlonyuenue mpem-Oytun 2-((7-(3-(ammaomernmn)penmn)-5-((2-(2-3Tokcn-2-
okcoaTwi)(peHokcu )metwn)oenzodypan-4-un)okcu )anerara (65f)

Coenunenue 65f monydanu B COOTBETCTBUH C Npolenypoii, onucaHHol Ha Craguu-7
Cxembl 25

okcoatwi)penokcu )mermn)oenzodypan-4-un)okcu)anerara (65e¢) (203 wmr, 0,391 mmonb) B

, u3 mpem-0yTHn 2-((7-6pom-5-((2-(2-3TOKCH-2-
auokcaHe (5 mur), UCHONB3ys THAPOXJOPHX 3-(aMuHOMETHIN)(PEeHUIOOPOHOBOH KHUCIOTHI (9e)
(110 wmr, 0,586 mmounb), ouc(tpudenundpochun) nanaaguii (II) xnopun (41,2 mr, 0,059 mmors),

pactBop K,COs; (162 wmr, 1,173 mmons) B Bome (0,5 mi) u nepememmsanue npu 100 °C B
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TeyeHune 4,5 4acoB. IT0 Aano mocje oOpadOTKH M OYHCTKH C HCIOJIb30BAHHEM KOJIOHOYHOMH
¢mu-xpomarorpaduu [cunukarens (12 r), smoupys DMA-80 B IXM 0-90%] mpem-0ytun 2-
((7-(3-(amunoMeTmn)peHnn)-5-((2-(2-3ToKCH-2-0kcoa T ) peHOKCH)MeTU )oeH30ypaH-4-
win)okcu)arerat (65f) (134 mr, 63% BbIXOA) B BUJE KEITOrO MaCia; 'H AMP (300 MI'u, AIMCO-
de) 0 8,09 (n, J=2,3 T'u, 1H), 7,76 (¢, 1H), 7,66 (n, J=7,6 T'u, 1H), 7,56 (¢, 1H), 7,44 (T, J=7,6 'Ly,
1H), 7,40-7,32 (m, 1H), 7,31-7,18 (m, 3H), 7,13 (m, J=8,2 T'u, 1H), 6,97-6,86 (m, 1H), 5,32 (c,
2H), 4,94 (c, 2H), 3,94-3,77 (m, 4H), 3,61 (c, 2H), 1,40 (c, 9H), 0,91 (1, J=7,1 I'u, 3H); MC
(OC+): 546,3 (M+1).

Cranus-6: IMonyuenne JINTUH 2-((7-(3-(amunrOMeTH ) eHm)-5-((2-
(kapOokcumeTmn)heHOKCH )MeTu )0eH30¢ ypaH-4-un)okcu)arerara (65g)

Coenunenue 65g monydanu B COOTBETCTBUHU C MpOLEeNypo, omucaHHoN Ha Cranuu-8
Cxembl 1, u3 mpem-0y T 2-((7-(3-(amunomeTmm)herun )-5-((2-(2-3ToKkcH-2-
okcoatui)penokcn)mermn)oen3odypan-4-mn)okcn)anerara (65f) (131 mr, 0,240 mmonb) B
MeOH/TT'® (6 mn, 1:1), ucnons3ys pactBop runpokcuaa autus (50,4 mr, 1,2 mmons) B Boze (2
MJI) W TIepEMEIINBAHUE B TEUYEHHWE HOYU MPU K.T. ITO A0 Toche OOpabOTKH M OYUCTKH C
UCTIONIb30BAHUEM KOJIOHOYHOW xpomarorpaduu ¢ obpameHHod ¢asoii [komonka C18 (50 r),
smoupyss  ACN B Bome  0-100%]  jwrmit  2-((7-(3-(amuHOMeTmm)hermn)-5-((2-
(xapOokcumeTmn)peHokcH )MeTr )0eH3odypaH-4-wn)okcn)anerara (65g) (73 mr, 66% BbIXON)
COJIb JIUTHS B BUZE OEJIOro TBEPAOro BEIeCTBa, 'H ssMP (300 MI'y, AMCO-dg) 6 8,11 (¢, 1H),
8,04-7,89 (m, 2H), 7,82 (¢, 1H), 7,38 (1, J=7,7 'y, 1H), 7,29-7,12 (m, 2H), 7,12-6,88 (M, 3H),
6,76 (1, J=7,3 T'y, 1H), 5,41 (c, 2H), 4,56 (c, 2H), 3,94 (c, 2H), 3,41 (c, 2H); MC (OC+): 4622
(M+1); (3C-): 460,1 (M-1); Anamus, paccuntannbiii qist: CocHoLiNO7,0,1 HCL. 2,25H,0: C,
61,04; H, 5,24; N, 2,74, Cl, 0,69, Hatineno: C, 60,98; H, 4,98; N, 2,74; Cl, 0,64.

Cxema 66
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WJI)METOKCH )(peHMIT)yKCYy CHON KUCIOTHI (66f)

Cragus-1: ITonyuenune 7-6pom-4-u3onponokcudeH3odpypan-5-kapdbanpaervuaa (66a)

Coenunenue 66a mosy4ainun B COOTBETCTBUHU C IpOLenypoi, onucaHHoil Ha Craguu-2
Cxewmsl 1, u3 7-6pom-4-ruapokcudensodypan-5-kapbanpaeruaa (65a) (159 mr, 0,660 mmonb) B
JAXM (6 mn), ucniosp3ys npomnan-2-oi (79 mr, 1,319 mmons), tpudenundocpun (346 mr, 1,319
MMoJib), pactBop (E)-Ouc(4-xnopbensmn) nuaseH-1,2-nukapbokcunara (DCAD, 484 wmr, 1,319
MMOJIb) B JIXM (2 Mi1) 1 mepeMernnBaHie pyu KOMHATHOM TeMmepaType B TeueHue 1 aca. IT1o
nano mocie oOpabOTKM M OYHMCTKH C KCIOJb30BAHHEM KOJOHOYHOW (idiu-Xpomarorpadpuu
[cunukarens (12 1), smoupys EtOAc B cmecu wusomepoB rekcana 0-50%] 7-Opom-4-
usonponokcudenzopypan-S-kapbanbaerun (66a) (48 mr, 26% BbIXON) B BUAE MPO3PAYHOTO
macna, 'H SIMP (300 MI'n, IMCO-ds) & 10,33 (¢, 1H), 8,26 (n, J=2,3 I'y, 1H), 7,81 (c, 1H),
7,43 (0, J=2,3 'y, 1H), 5,05-4,78 (m, 1H), 1,37 (7, J=6,1 I'u, 6H).

Cragus-2: ITonyuenue (7-6pom-4-u3onponokcudbeH3odypan-S-mi)meranona (66b)

Coenunenue 66b monyuyanu B COOTBETCTBUHU C INpoLenypoi, onucaHHoil Ha Cragun-3
Cxembl 5, u3z 7-Opom-4-uszomnpomnokcudensodypan-S-kapoanpneruna (66a) ( 318 wmr, 1,123
mmodb) B TT'® (3 mu) u MeOH (3 mu), ucnons3yst Ooprunpun Hatpus (127 mr, 3,37 Mmonb) U
nepeMerinBaHue PH KOMHATHOH TemriepaType B TeueHre 30 MuH. DTo najo nocie o0paboTku u
OYHUCTKH C HCIIOJIb30BAaHUEM KOJIOHOUHON (hdm-xpomarorpaduu [cumikarens (12 1), smoupys

EtOAc B rexcane 0-70%] (7-O6pom-4-uzonponokcudensodypan-S-mn)meranon (66b) (289 wr,
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90% BbIXOH) B BUAE OEJIOr0 TBEPAOIrO BEIIECTBA, 'H amp (300 MI'u, IMCO-ds) 6 8,06 (x,
J=2,3 I'u, 1H), 7,54 (c, 1H), 7,15 (», J=2,3 'y, 1H), 5,19 (T, J=5,7 T'y, 1H), 4,66-4,59 (M, 1H),
4,57 (m, J=5,6 T'y, 2H), 1,27 (#, J=6,1 ', 6H).

Cranus-3: ITonyuenue 7-6pom-5-(0Opommeriin)-4-uszonponokcudenzopypana (66¢)

Coenunenue 66¢ monyyanu B COOTBETCTBHM C MpOLeAypol, onucaHHoW Ha Craguu-3
Cxembr 65, u3 (7-Opom-4-m3omponokcubenzodypan-S-un)meranona (66b) (198 wmr, 0,694
MMOJIb) B 0€3BOHOM AMATHIIOBOM 3dupe (8 mu), ucrons3ys PBr; (0,068 mi1, 0,724 mmonb). D10
naino nocyie oopadboTku 7-0pom-5-(6pommeTin)-4-u3onponokcudenzopypan (66¢) (239 mr, 99%
BBIXOJ1) B BHJE OEJIOr0 TBEPAOrO BEIECTBA, 'H saMP (300 MI'u, IMCO-dg) & 8,13 (1, J=2,3 I'Ly,
1H), 7,66 (c, 1H), 7,27 (n, J=2,3 T'u, 1H), 4,88 (n, J=06,0 'y, 1H), 4,76 (¢, 2H), 1,34 (x, J=6,1
I'u, 6H).

Cragus-4: IMony4enue STHUI 2-(2-((7-6pom-4-uzonponokcudeH3zodpypaH-5-
wi)MetokcH)penumn)anerara (66d)

Coenunenue 66d monyyanu B COOTBETCTBUHU C Mpolenypoi, onucaHHoi Ha Craguu-4
Cxemsl 14, uz 7-Opom-5-(6pommermn)-4-uzonponokcudbenzodpypana (66¢) (237 wr, 0,681
MMmoJib) B auerone (10 mur), ucmone3yst atun 2-(2-ruapokcudennn)anerar (1e¢) (245 mr, 1,362
MMOJIb), KapOoHaT kanus (376 mr, 2,72 MMOJIb) U TIepEMEIINBAHIE B TEUEHHE HOYH NPH K.T. C
NOCJIEAYIOLUINM HarpeBaHHEeM A0 KUINEHHs ¢ OOpaTHBIM XOJOIWIBHUKOM B T€4YeHHE 2 4. DTO
nano mocyie oOpadOTKM M OYHCTKH C HCIIOJIb30BAHMEM KOJIOHOYHOH (umi-xpomarorpadun
[cunukarens (12 1), saI0Upyst STHIALETATOM B CMecH m3oMepoB rekcana 0-50%] stun 2-(2-((7-
Opom-4-m3onponokcudeH3zodpypan-S-mi)merokcu )penrn)anerar (66d) (194 mr, 64% BbIXON) B
Buze kenToro macia;, 'H SIMP (300 MI'u, IMCO-dg) 6 8,12 (m, J=2,3 T'u, 1H), 7,55 (c, 1H),
7,33-7,19 (M, 3H), 7,10 (n, J=8,1 I'u, 1H), 6,98-6,85 (M, 1H), 5,12 (¢, 2H), 4,70 (1, J=6,1 I'ny,
1H), 4,00 (xB., J=7,1 I'y, 2H), 3,60 (c, 2H), 1,29 (n, J=6,1 I', 6H), 1,06 (1, J=7,1 I'y, 3H).

Cranus-5: [Tonyuenue STUJ 2-(2-((7-(3-(amunOMeTHIT ) eHIT)-4-
usonponokcudeHzodypan-S-un)merokcu )penmn)amerara (66e)

Coenunenue 66e momy4yanu B COOTBETCTBUU C MpoLeaypol, onucaHHou Ha Craguu-7
Cxembl 25, u3 stun 2-(2-((7-6pom-4-usonponokcrudeH3odypan-5-min)MeTokcH )peHn)anerara
(66d) (95 wr, 0,212 wmmomb) B nuokcane (5 M), HUCHONB3Ys TUAPOXJIOPUA 3-
0,319 MMOJIb),
ouc(rpudpennndochun)namnaauii (II) xnopun (22,36 mr, 0,032 mmons), pacteop K,COs (88 wr,

(amuHOMETILT)(heHUITOOPOHOBOM KHUCJIOTBI (9e) (48,1 MT,
0,637 mmonb) B Boze (0,5 mur) u nepememuBanue npu 100 °C B reuenue 4,5 4. 1o majno nocne
00pabOTKM U OYHUCTKHU C MCMOJIB30BAHUEM KOJOHOYHOH (iii-xpomarorpaduu [cunmkarens (12
r), omoupys DMA-80 B JXM 0-70%] ostan  2-(2-((7-(3-(amuHOMeTHN)peHn)-4-
usonponokcudenzopypan-S-un)merokcu)enmn)anerar (66e) (91 mr, 90% BbIXOA) B BUAE
Temuoro macaa, 'H SIMP (300 MI'y, JIMCO-dg) & 8,08 (n, J=2,3 I'u, 1H), 7,77 (c, 1H), 7,71-
7,63 (m, 1H), 7,56 (¢, 1H), 7,44 (T, J=7,6 T'u, 1H), 7,36 (n, J=7,7 T'y, 1H), 7,31-7,25 (M, 1H),
7,21 (nn, J=7,5, 1,7 T'y, 1H), 7,17-7,11 (m, 2H), 6,91 (7, J=7,4 'y, 1H), 5,19 (c, 2H), 4,70 (m,
J=6,1 I'y, 1H), 3,90-3,82 (m, 2H), 3,81 (c, 2H), 3,59 (¢, 2H), 1,32 (a, J=6,0 I'u, 6H), 0,90 (T,
J=7,1T1, 3H).
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Cranus-6: Ilonyuenue 2-(2-((7-(3-(amunomerun)penmn)-4-nu3onponokcudenzodpypan-S-
WI)METOKCH )(pEeHMIT)yKCYy CHOH KUCIOTHI (66f)

Coenunenue 66f momyuanu B COOTBETCTBUHM C Mpouenypoil, onucaHHod Ha Craguu-8
Cxempr 1, wm3 otun  2-2-((7-(3-(amuHOMeTHN)peHn)-4-n30nponokcudeHzodypan-5-
wi)metokcH )penmn)anerara (66e) (89 mr, 0,188 mmonb) B MeOH/TI'® (4 mn, 1:1), ucnons3ys
pactBop ruapokcuna gurus (27 mr, 0,643 Mmosb) B Boge (1,5 MiT) U nepemMeInnBaHue Npu K.T. B
TedeHue 24 4. DTo manmo mocie OOpaOOTKM W OYHCTKH C HUCIOJb30BAHHEM KOJOHOYHOMN
xpomatorpaduu ¢ obpamenHoit ¢asoii [kononka C18 (50 r), amoupyss ACN B Bone 0-100%] 2-
(2-((7-(3-(amuHOMETHI ) (peHIIT )-4-U30TPONIOKCHOEH30(D Y paH-5- 1T )METOKCH ) €HIIT )Y KCYCHY IO
kucyoty (66f) (52 wmr, 62% BbIxOm) B BUIe OeOro TBEPIOTO BELIECTBA, 'H sIMP (300 MTIy,
JAMCO-dg) 6 8,22 (¢, 1H), 8,11-7,97 (m, 2H), 7,87 (¢, 1H), 7,43 (T, J=7,7 T'y, 1H), 7,28 (1, J=7.,6
I'n, 1H), 7,17-7,02 (m, 3H), 6,87 (1, J=8,2 I'u, 1H), 6,79 (t, J=7,3 I'u, 1H), 5,25 (c, 2H), 4,75-
4.65 (m, 1H), 3,97 (c, 2H), 3,38 (¢, 2H), 1,37 (n, J=6,0 I'u, 6H); MC (3C+): 446,2 (M+1); (OC-):
444,1 (M-1); Anamus, paccuutannsii mist: C,;Hp7NOs,0,75H,0: C, 70,65; H, 6,26; N, 3,05;
Hatineno: C, 70,63; H, 6,45; N, 3,08.

Cxema 67
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[Tonyuenue 2-(2-((7-(3-(amunOoMeTHIN)peHm )-4-MeToKcubeH3oypan-5-

WI)METOKCH )(peHmIT)yKCy CHON KUCIOTHI (67f)
Cragus-1: ITonyuenue 7-6pom-4-merokcuben3odypan-S-kapdbanpaeruna (67a)
Coenunenue 67a mojydanu B COOTBETCTBUM C INpoLeAypoi, onucaHHoil Ha Craguu-4
Cxewmsl 14, u3 7-0pom-4-runpokcndenzodpypan-S-kapdbanpaeruna (65a) (249 mr, 1,033 mmons) B
JIM®A (5 mi), ucnionbiyst merummonun (0,388 mu, 6,20 mmons), KoCO;3 (428 mr, 3,10 mmonb) u

nepememuBanne npu 60°C B Tewenue 16 u. Dto mamo mocie oOpabotku 7-Opom-4-
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MeTokcubeH3zodypan-S-kapbanpaerun (67a) (260 mr, 99% BeIxOm) B BHIAE OENO-XKENTOrO
TBEPJOTO BELIECTBA, 'H sMmP (300 MI'u, AMCO-dg) 6 10,31 (c, 1H), 8,24 (n, J=2,3 T'u, 1H),
7,79 (c, 1H), 7,61 (n, J=2,4 I'u, 1H), 4,27 (c, 3H); MC (3C+): 255,0, 257,0 (M+H).

Cragus-2: ITonyuenue (7-0pom-4-merokcudenzodypan-S-mn)meranona (67b)

Coenunenue 67b monyuyanu B COOTBETCTBMM C NpoLeAypoH, onucaHHoi Ha Cranuu-3
Cxewmsl 5, u3 7-6pom-4-metokcubensodpypan-5-kapbanpaeruna (67a) (258 mr, 1,012 mmons) B
TT® (4 mn) u MeOH (4 min), ucnone3ys Oopruapua Hatpusi (115 wmr, 3,03 mmonb) u
niepeMerinBaHue MPH KOMHATHOM TemriepaType B TedeHre 30 MuH. DTO 1ajo nocjie o0paboTku u
OYHUCTKH C MCIIOJIb30BAaHHEM KOJIOHOUHOM (uui-xpomarorpaduu [cumkarens (12 1), smoupyst
EtOAc B rekcane 0-70%] (7-Opom-4-merokcubensodypaHn-S-mi)meranon (67b) (236 mr, 91%
BBIXOJI) B BHJE OEJIOr0 TBEPAOro BEIECTBA, 'H saMP (300 MI'u, IMCO-dg) & 8,06 (m, J=2,3 I'Ly,
1H), 7,51 (¢, 1H), 7,33 (1, J=2,3 T'y, 1H), 5,17 (1, J=5,7 I'u, 1H), 4,55 (n, J=5,7 'y, 2H), 4,04 (c,
3H).

Cranus-3: ITonyuenue 7-6pom-5-(0pommetin)-4-meTokcubdbenzodypan (67¢)

Coenunenue 67¢ nonyyanau B COOTBETCTBUU C IpouLeaypol, onucaHHol Ha Craguu-3
Cxemsl 65, u3 (7-0pom-4-merokcubensopypan-S-un)meranona (67b) (232 mr, 0,902 mmoins) B
6e3BogHOM UATUIIOBOM 3¢upe (8 mi), ucnonssys PBrs (0,102 mi, 1,083 mmonp). Oto nano
nocie oopadotku 7-6pom-5-(Opommerrn)-4-meTokcubensodypan (67¢) (289 mr, 100% Bbxon)
B BHZE O€JbIX KPUCTAJUIOB,; 'H sMmPp (300 MI'u, AMCO-dg) 6 8,13 (n, J=2,4 I'u, 1H), 7,66 (c,
1H), 7,43 (n, J=2,4 'y, 1H), 4,75 (c, 2H), 4,17 (c, 3H).

Cragus-4: IMonyuenue STUI 2-(2-((7-6pom-4-metokcuden3zodpypaH-5-
wi)metokcH)penmn)anerara (67d)

Coenunenue 67d mosyyanu B COOTBETCTBUHU C MpoLenypoi, onucaHHoi Ha Craguu-4
Cxewmsbl 14, u3 7-6pom-5-(6pommerui)-4-merokcubdenszodypana (67¢) (288 mr, 0,900 Mmmonp) B
arierore (10 mu), ucnonb3yst atun 2-(2-ruppokcudenmn)auerar (1¢) (324 wmr, 1,800 mmons),
kapOonat kanus (498 mr, 3,60 MMOJIb) U MEpEMEIINBAHUE B TEYEHHUE HOYM MPH K.T. ITO JaJO
nociae o0OpaOOTKM M OUYHUCTKH C HCIIOJNIb30BAHHEM KOJOHOYHOH (udin-xpomarorpaduu
[cunukarens (12 r) 3mrOUpyst STHIALETATOM U CMeCh M30oMepoB rekcana 0-50%] stun 2-(2-((7-
Opom-4-metokcubenzodypan-S-nn)merokcu)pernn)auerar (67d) (271 mr, 72% BbIxOn) B BUIE
xenroro Macna; 'H SIMP (300 MTI'n, JIMCO-dg) & 8,12 (1, J=2,3 I'y, 1H), 7,55 (c, 1H), 7,41 (x,
J=2,3T'y, 1H), 7,31-7,20 (m, 2H), 7,05 (7, J=1,7 'y, 1H), 6,93 (t.a., J=7,4, 1,1 T'y, 1H), 5,11 (c,
2H), 4,10 (c, 3H), 4,02-3,94 (M, 2H), 3,60 (c, 2H), 1,06 (1, J=7,1 'y, 3H).

Cranus-5: Ionyuenue stun 2-(2-((7-(3-(amuHOMeTII ) peHn )-4-MeTOKCHOEeH30h ypaH-5-
wi)MetokcH )penmn)anerara (67e)

Coenunenue 67e nony4anu B COOTBETCTBUU C Mpoueaypol, onucaHHoW Ha Craguu-7
Cxewmbr 25, u3 stun 2-(2-((7-6pom-4-merokcubensodypan-5S-min)merokcn )perun)anerara (67d)
(135 wr

(amuHOMETIT)(HEeHUITOOPOHOBOM KHUCJIOTBI (9e) (91 MT

2

0,322 wmmomp) B guokcaHe (5 M), UCHONB3ysS  THAPOXJIOPUA  3-
0,483 MMOJIb),
ouc(rpudpennndocun)namnaauii (II) xnopun (33,9 mr, 0,048 mmons), pactsop KoCOs3 (134 wr,

2

0,966 mmonp) B Bozte (0,5 mi) u nepemernnsanue npu 100 °C B Teuenne 4 4. ITo Hano mnocne
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00pabOTKM U OYHUCTKHU C MCIIOIB30BAHUEM KOJOHOYHOH (iauI-xpomarorpaduu [cunmkarens (12
r), omoupys DMA-80 B XM 0-70%] ostun  2-(2-((7-(3-(amuHOMeTHIN)pernm)-4-
MeTokcubeH3zodypan-S-un)merokcu)penumn)anerar (67e) (110 mr, 77% BBIXO) B BHIE TEMHOTO
macna, 'H SIMP (300 MI'ny, JIMCO-dg) & 8,08 (, J=2,3 'y, 1H), 7,79 (¢, 1H), 7,70 (n, J=7,4 I'y,
1H), 7,56 (c, 1H), 7,47 (1, J=7,6 I'y, 1H), 7,40 (n, J=2,0 I'y, 1H), 7,33 (x, J=2,3 'y, 1H), 7,29 (7,
J=7,3 I'u, 1H), 7,25-7,19 (m, 1H), 7,14 (7, J=8,2 'y, 1H), 6,91 (1, J=7,3 I'y, 1H), 5,19 (c, 2H),
4,12 (¢, 3H), 3,91-3,79 (m, 4H), 3,59 (c, 2H), 0,91 (1, J=7,1 I', 3H); MC (3C+): 466,2 (M+H).

Cranusa-6: Ilonyuenme  2-(2-((7-(3-(amuHOMeETII)peHMN )-4-MeTOKCUOEH30DypaH-5-
WI)METOKCH )(peHMIT)yKCy CHOM KUCTOTHI (67f)

Coenunenue 67f monydyann B COOTBETCTBUHU C Mpolenypoii, onucaHHod Ha Craguu-8
Cxembl 1, u3 STUI 2-(2-((7-(3-(amunomeTmn )peHmn )-4-MeTokcubeH3odypan-S-
wi)metokcH )penmn)anerara (67¢) (108 mr, 0,242 mmoinb) B MeOH/TT'® (4 mun, 1:1), ucnomns3ys
pactBop ruzapokcuna jutus (40,7 mr, 0,970 mmonb) B Bome (1,5 M) u mepeMeminBaHUE B
TE€YEeHHE HOYH IPH K.T. ITO JaJI0 Nocie oOpabOTKH U OYHCTKU C MCIIOIB30BAHUEM KOJOHOYHON
xpomatorpaduu ¢ obpamenHoit ¢asoii [kononka C18 (50 r), amoupyss ACN B Bone 0-100%] 2-
(2-((7-(3-(amunOMeTUN )peHI )-4-MeTOKkCHOeH30( Y paH-5- T )METOKCH )P HUIT ) YKCY CHY O
xucioty (67f) (54 mr, 53% Beixox) B Buae Genoro TBepmoro semecrsa; 'H SAMP (300 MI'w,
JAMCO-dg) 6 8,21-8,14 (M, 1H), 8,05 (m, J=2,3 'y, 1H), 8,04-7,98 (m, 1H), 7,86 (c, 1H), 7,42 (T,
J=7,7Tu, 1H), 7,31 (n, J=2,3 I'y, 1H), 7,26 (g, J=7,5 I'u, 1H), 7,08 (1, J=7,7 I'y, 2H), 6,86 (7,
J=8,0 I'y, 1H), 6,83-6,73 (m, 1H), 5,24 (c, 2H), 4,15 (¢, 3H), 3,95 (¢, 2H), 3,39 (¢, 2H); MC
(OC+): 4182 (M+1); (BC-): 416,1 (M-1); Anamms, paccumransbiii musi: CosHy3NOs,0,25
HCLO0,5H,0: C, 68,94; H, 5,61; N, 3,22; Cl, 2,03; Haiineno: C, 69,09; H, 5,74; N, 3,28; Cl, 1,98.

Cxema 68
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ITonyuenue 2-(2-((7-(3-(amunomeTnn) b enmn)-4-nuknonponuidensodypan-5-

WJT)METOKCH )(PeHMIT)yKCY CHOM KHCIOTHI (68g)

Cragus-1:  Tlonmyuenue — mpem-Oytun  3-(5-¢popmui-4-rugpoxkcudenzodypan-7-
wn)beH3mikapbamara (68a)

Coenunenne 68a mosaydanu B COOTBETCTBHH C NMpOLEAypoi, onucaHHoi Ha Craguu-7
Cxewmsl 25, u3 7-0pom-4-runpokcudensodypan-5-kapbanbaeruna (65a) (1,86 r, 7,72 mmonb) B
nuokcane (9 wmi), wucnonb3ys mpem-Ooytun 3-(4,4,5.5-terpamerun-1,3,2-nuokcaboponaH-2-
wn)oensmwikapbamar (12¢) (3,60 r, 10,80 mmons), 6uc(tpudenundocdun)namianuii (II) xnopun
(0,812 1, 1,157 mmous), pactop K>COs3 (3,20 1, 23,15 mmonb) B Bozge (1 mut) u mepeMennnBaHue
npu 100 °C B TedeHue 3 4. DT1o mano mocie oOpabOTKH M OYHCTKU C HCHOJIb30BAHHUEM
KOJIOHOUHOH (mam-xpomarorpadun [cunukarens (24 1), smoupyst EtOAc B rekcane 0-70%]
mpem-6yTun 3-(5-popmun-4-ruapoxcudensodypan-7-mn)densunkapdbamar (68a) (2,21 r, 6,02
MMoJTb, 78% BbIxon) B Buae xkenroro macia, MC (O3C+): 390,1 (M+Na).

Cranus-2: Ionyuenue 7-(3-(((mpem-0yTOoKCHKapOOHIIT)aMHHO )METHI ) PeHIT)-5-
bopmundenzodpypan-4-un TpudropmerancynbpoHar (68¢)

K pactBopy mpem-0ytun 3-(5-hopmun-4-rugpokcudenzodypan-7-win)oeH3unkapoamaTa
(68a) (982 wmr, 2,67 mmonb) B JIM®PA (15 mn) nobasmsimm 1,1,1-tpudTop-N-dpermn-N-
(Tpudropmerrncynasdonnn)merancyabponamun (68b) (974 mr, 2,67 mmonp, CAS Ne 37595-74-

7), TpustrnamuH (0,745 mi, 5,35 MMonb) U mepeMelyuBail B TEUEHHE HOYM NPU KOMHATHOM
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temneparype. PeakunoHHyIO cMechb pa30aBisUIM  STHJIALIETATOM, IPOMBIBAJIM  BOJAOMH,
HACBIIEHHBIM  BOAHBIM  PAaCTBOPOM  XJIOpHJA  HATpUs, CYUIMIH, (QUIBTPOBAIH |
KOHLIEHTPUPOBAJIU B BakyyMe. I1osy4eHHBIl OCTaTOK OYHINAIN C IOMOLIBIO KOJIOHOYHOH (piiaim-
xpomarorpadpuu [cunukarens (12 r), smoupyst EtOAc B rekcane 0-60%)] ¢ nonyuenuem 7-(3-
(((mpem-OyToxcukapOOHMIT)aMUHO )MeTHIT ) peHmn )-S5 -hopMmunder3opypan-4-ui
tpuropmerancyasponara (68¢) (815 mr, 61% Bbixox) B Bume GecrserHoro macia; 'H SMP
(300 MI'u, AMCO-dg) 6 10,23 (c, 1H), 8,42 (n, J=2,4 ', 1H), 8,23 (c, 1H), 7,85-7,76 (m, 2H),
7,60-7,47 (m, 2H), 7,40 (n, J=7,7 T'u, 1H), 7,22 (a, J=2,3 I'u, 1H), 4,25 (n, J=6,2 I'u, 2H), 1,41
(c, 9H).

Cranusa-3: Tlonyuenwe mpem-Oytun  3-(4-umknonponui-5-popmundenzodpypan-7-
wi)oen3mikapbamara (68d)

K cMecH tpudTopmMeTaHcyib(oHaTa 7-(3-(((mpem-
OyTokcukapOOHWIT)aMuHO )MeTH ) eHmn)-S-popmmnbensodypan-4-una  (68¢)(155 wmr, 0,310
MMOJIb), UKJIOMPONUIO0pOHOBON KUCIOTHI (32,0 mr, 0,372 mmonb), Pd(PPhs), (17,93 mr, 0,016
MMOJIb), propuna xamus (59,5 mr, 1,024 mmons) u O6pomuna Hatpus (31,9 mr, 0,310 mMmorb)
noGassiy Tosyout (6 M), 3aTeM OZIHY KArUTKO BOABI M PEAKIIMOHHYIO CMECh IEPEMEIINBAIIH MTPH
100 °C B Teuenue 3 yacoB. PeakIMOHHYIO CMECh OXJIaKIalu 10 K.T. U PACTBOPUTEND yAAJSIH B
BakyyMme. OCTaTOK OYHINAJIH, HCTIONB3Ys [crukaresb (12 1), amoupyst EtOAc B rekcane 0-40%]
¢ monydeHueM mpem-0yTun 3-(4-uukiaonponui-S-popmundensodypan-7-mn)densunkapdamara
(68d) (99 wmr, 81% BBIXO) B BUIE XKEJITOTO MAacCha, 'H sAMP (300 MI'u, IMCO-dg) 6 10,79 (c,
1H), 8,19 (n, J=2,3 'y, 1H), 7,90 (c, 1H), 7,77-7,66 (m, 2H), 7,50 (8., J=7,7, 6,7 'y, 2H), 7,37-
7,23 (m, 2H), 4,23 (n, J=6,3 I'n, 2H), 2,62-2,54 (M, 1H), 1,41 (c, 9H), 1,28-1,19 (m, 2H), 0,93-
0,81 (m, 2H).

Cranus-4: ITonyuenue mpem-0y T 3-(4-IMKJIONPONUI-5-
(ruppokcumetin)oen3odypan-7-un)doensunkapoamara (68e)

Coenunenue 68e momy4yanu B COOTBETCTBHM C Ipouenypoi, omnucaHHoil Ha Cranuu-3
Cxembl 5, uz mpem-O6ytun 3-(4-uukiaonponui-S-popmunoensodypan-7-mn)denH3unkapbamara
(68d) (267 wmr, 0,682 mmonp) B TT'® (3 mur) u MeOH (3 mun), ucriones3yst 6oprunpun Hatpus (77
mr, 2,046 MMOJTb) U TIEpeMELIBaHUE TIPU KOMHATHOH Temreparype B Tederue 30 MuH. DTO ajno
nociae o0OpaOOTKM M OUYHUCTKH C HCIIOJNBb30BAHMEM KOJIOHOYHOH (uain-xpomartorpaduu
[cumukarens (12 1), smoupyss EtOAc B rekcane 0-70%)] tper-Oytmn 3-(4-IUKJIONpPONHI-S-
(runpokcumetmn)oensodypan-7-mn)densmnkapobamar (68e) (196 wmr,73% BbIXOH) B BUAE
6aenHo-xkenToro Macia; 'H SIMP (300 MI'y, AMCO-dg) & 8,00 (z, J=2,3 I'u, 1H), 7,69 (x, J=7.9
I'u, 2H), 7,56 (¢, 1H), 7,54-7,40 (m, 2H), 7,26 (n, J=7,6 T'y, 1H), 7,09 (n, J=2,3 'y, 1H), 5,15 (T,
J=5,5 T, 1H), 4,83 (», J=5,4 I'u, 2H), 4,22 (n, J=6,2 'y, 2H), 2,06 (T, J=5,6 'y, 1H), 1,40 (c,
9H), 1,12-0,98 (M, 2H), 0,81-0,61 (M, 2H).

Cragus-5: ITonyuenue mpem-0OyTin 2-2-((7-(3-(((Tpet-
OyTOKCHKapOOHIIT)aMUHO )METHIT ) €HIIT )-4- TUKJIONPONIIOe H30p ypaH-5-
win)merokcH)penmn)anerara (68f)

Coenunenue 68f monmyuyanu B COOTBETCTBUM C MpoLenypoil, onucanHod Ha Craguu-2
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Cxembl 1 u3  mpem-6ytun  3-(4-uuknonponui-S-(rugpokcuMeTnn)oen3opypan-7-

win)bensuikapbamara (68e) (192 wmr, 0,488 mmonb) B JIXM (6 min), ucnions3yst Tper-Oytun 2-(2-
rugpokcudennm)anerar (23c¢) (152 wmr, 0,732 mmons), Tpudenundochun (192 wmr, 0,732
MMoiib), pactBop (E)-Ouc(4-xmopOensun) nuasen-1,2-nukapbokcmnar (DCAD, 269 wmr, 0,732
MMoIib) B JIXM (2 mut) 1 nmepememinBanye nMpu KOMHATHON TeMIieparype B TedeHue 1 gaca. 1o
nano mocie oOpabOTKM M OYHMCTKH C HCIOJNBb30BAHHUEM KOJOHOYHOW (iI-xpomarorpadpuu
[cunukarens (12 r), smoupyst EtOAc B cmecn nsomepos rekcana 0-50%] mpem-0ytun 2-(2-((7-
(3-(((mpem-6yToxcukapOOHUT )aMUHO )MeTHIT )PEeHU )-4-IUKIONPONUIOeH30( ypaH-5-
mn)metokcu)bennn)anerara (68f) (178 mr, 63% BbIXOx) B BHAe NpospadHoro macia; 'H SIMP
(300 MI'y, AIMCO-dg) 6 8,06 (m, J=2,3 I'u, 1H), 7,69 (n, J=8,8 I'u, 2H), 7,59 (c, 1H), 7,45 (T,
J=7,5 Ty, 2H), 7,34-7,23 (m, 2H), 7,23-7,12 (M, 3H), 6,91 (1, J=7,3 T'y, 1H), 5,38 (c, 2H), 4,21
(m, J=6,2 ', 2H), 3,50 (c, 2H), 2,27-2,09 (m, 1H), 1,39 (¢, 9H), 1,12 (¢, 9H), 1,09-1,01 (M, 2H),
0,82-0,75 (m, 2H).

Cranus-6: Ionyuenune 2-(2-((7-(3-(amuHOMETII) P EHIT )-4-HIUKIIOTIPONIIIOEH30( Yy paH-5-
WI)METOKCH )(peHMIT)yKCYy CHON KUCTOTHI (68g)

K pactBopy mpem-6yrun 2-(2-((7-(3-(((Tper-OyToKcukapOOHIIT)aMUHO )METHI ) €HIII)-
4-nmknonponundenzodypan-S-nin)merokcu )pernn)anerara (68f) (65 mr, 0,111 mmons) B TI'®
(4 M) nobasmsum Tper-OyTokenun Hatpus (121 mr, 1,259 mmons), Bony (14wmr, 0,777 MMob) U
cMmech Harpesanu npu 67°C B TeueHue 66 4. PacTBopurens ynaisiiiu B BaKyyMe, MOJTy4€HHBIH
OCTaTOK pAacCTBOPsUIM B BOAE U OYMINAIH, HCIONb3YS KOJOHOUHYK Xpomartorpaduro ¢
oOparmenHoit (asoii [kongonka C18 (50 r), amoupyst ACN B Boge 0-100%] ¢ monyuenuem 2-(2-
((7-(3-(amunOMeTHIT )P eHIT )-4 - ITUKIIOTPONTMIOeH30()y paH-5- 1T )METOKCH )P €HIT ) yKCY CHOM
KUCJOTHI (68g) (26 mr, 55% BbIXOI) B BuAe OENOr0 TBEPAOIO BEINECTBA, 'H sMP (300 MI'y,
JAMCO-dg) 6 8,20 (c, 1H), 8,11-8,01 (M, 2H), 7,90 (c, 1H), 7,46 (T, J=7,7 T'y, 1H), 7,32 (7, J=7,6
I'u, 1H), 7,19-7,06 (m, 3H), 6,92 (1, J=8,4 T'y, 1H), 6,82 (1, J=7,3 T'y, 1H), 5,44 (c, 2H), 3,99 (c,
2H), 3,42 (c, 2H), 2,23-2,06 (M, 1H), 1,19-1,04 (m, 2H), 0,85-0,64 (m, 2H), MC (3C+): 428,2
(M+1); (3C-): 426,2 (M-1).

Cxema 69
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Cranus-1: Tlonyuenue 7-6pom-4-((terparunpodypaH-2-ui)MeTokcH)0eH30pypaH-5-
kapOanbaeruna (69b)

Coenunenne 69b mosyyanu B COOTBETCTBUHU C MpoLenypoi, omucanHoi Ha Craguu-4
Cxewmsl 14, u3 7-6pom-4-runpokcudenzodypan-S-kapdanpaeruna (65a) (254 mr, 1,054 mmonb) B
JAM®A (6 mu), ucnionssysi 2-(6bpommermn)rerparuapodypan (69a) (522 wmr, 3,16 mmons ; CAS
Ne 1192-30-9), #iomun xamust (175 wmr, 1,054 mmons), K,COs (437 wr, 3,16 mmonb) u
nepememuBanne npu 60°C B Tewenme 40 u. Dto pamo mocie obpabotku 7-Opom-4-
((rerparunpodypan-2-mn)merokcu )oen3odypan-5-kapoanbaerun (69b) (317 mr, 93% Bbixon) B
BUJE skeIToro TBepaoro Bemectsa, MC (3C+): 325,0, 327,0 (M+1).

Cragus-2: Tlonyuenue (7-6pom-4-((Terparunpodypan-2-un)merokcu)doersodypan-5-
wi)meranona (69c¢)

Coenunenue 69¢ nonmyyanu B COOTBETCTBUU C IpoLeaypol, onucaHHoW Ha Craguu-3
Cxewmsl 5, u3 7-6pom-4-((Terparuapodypan-2-mn)merokcn)oensodypan-5-kapbanbaeruna (69b)
(317 wr, 0,975 mmons) B TT'® (4 M) u MeOH (4 mn), ucnons3yst 6opruapun Hatpust (111 wr,
2,92 MMOJb) U TiepeMelIuBaHue NpU K.T. B TedeHue 10 mMuH. D10 nmano mocne oOpaboTku u
OYHUCTKH C HMCIIOJIb30BAaHUEM KOJIOHOUHON (uI-xpomarorpaduu [cummkarens (12 1), smoupys

EtOAc B rekcane 0-90%] (7-Opom-4-((terparugpodypaHn-2-uin)mMeTokcu)deHzopypaH-5-
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wi)metaHon (69¢) (270 mr, 85% BbIXOHN) B BUAEe OECHBETHOrO Macla, 'H MP (300 MI'w,
JAMCO-dg) 6 8,06 (m, J=2,3 I'y, 1H), 7,52 (c, 1H), 7,26 (n, J=2,3 T'y, 1H), 5,16 (1, J=5,7 I'y,
1H), 4,59 (n, J=4,9 T'y, 2H), 4,29-4,19 (m, 1H), 4,19-4,09 (m, 2H), 3,88-3,75 (m, 1H), 3,75-3,63
(M, 1H), 2,03-1,94 (m, 1H), 1,93-1,78 (m, 2H), 1,78-1,63 (M, 1H).

Cragus-3: ITonyuenue 7-6pom-5-(6pommernn)-4-((Terparugpodypan-2-
win)MeTokcH ))oensodypana (69d)

Coenunenue 69d monyuyanu B COOTBETCTBUM C INpoueaypoi, onucaHHoit Ha Craauu-3
Cxemsl 65, u3 (7-0pom-4-((Terparuapodypan-2-uin)MeTokcu)oeHzodypan-S-mi)meranona (69c¢)
(268 wmr, 0,819 mmounb) B Oe3BogHOM AUATHIIOBOM dupe (8 mi), ucnons3ys PBrs (0,093 wu,
0,983 mmonp). D10 mano mocie obpabotku 7-Opom-5-(bpommerin)-4-((TeTparuapodypan-2-
wi)MetokcH )oen3odypana (69d) (320 mr) B Bume OECLBETHOTO Macia, KOTOPBIH HCIIOIB30BAN
0€e3 IOMONHUTENPHON OYUCTKH Ha CIEAYIOLIeH CTaluu.

Cragus-4: ITonyuenue STUT 2-(2-((7-6pom-4-((TerparunpodypaHn-2-
WJT)METOKCH )0eH30d ypaH-5-min)MeTokcH )perm)amnerara (69e)

Coenunenue 69e nonyuanu B COOTBETCTBUU C Mpoueaypol, onucaHHod Ha Craguu-4
Cxewmpbr 14, u3 7-6pom-5-(6bpommerin)-4-((Terparuapodypan-2-mi)meTokcr ))oeH3zodypana (69d)
(320 wr, 0,820 mmonb) B anierone (10 i), ucronb3ys stun 2-(2-ruapokcudenumn)anerat (1¢)
(296 wmr, 1,641 mmonb), kapOoHat kamus (454 wmr, 3,28 MMOJb) U NMEpPEMEIINBAHUE B TEUCHUE
HOYH TPHU K.T. DTO A0 MOcie 00padOTKH U OUUCTKH C UCMOJIB30BAHUEM KOJIIOHOYHOW (hiarm-
xpomatorpadun [cunukarenb (12 ) 2OUpyst STUIALIETATOM U CMEChIO M30MepOB rekcana 0-
80%] STHI 2-(2-((7-6pom-4-((rerparunpodypaH-2-ui)MeTokcn )oeH3odpypan-S-
nn)merokcn)bennn)anerara (69e) (283 mr, 71% BbIXOX) B BHAE OIEXHO-KENATOro macia, 'H
SAMP (300 MI'y, IMCO-dg) 6 8,12 (n, J=2,3 I', 1H), 7,53 (¢, 1H), 7,34 (7, J=2,3 I'y, 1H), 7,31-
7,19 (m, 2H), 7,08 (n, J=8,1 I'n, 1H), 6,92 (an, J=7.,9, 6,8 I'u, 1H), 5,17 (c, 2H), 4,34-4,26 (m,
1H), 4,26-4,12 (m, 2H), 3,99 (xB., J=7,1 ', 2H), 3,81-3,63 (m, 2H), 3,61 (c, 2H), 1,98-1,90 (m,
1H), 1,90-1,76 (m, 2H), 1,76-1,61 (m, 1H), 1,06 (1, J=7,1 T'y, 3H).

Cranus-5: Ionyuenne stun 2-(2-((7-(3-(amunomermn)penmn)-4-((terparunpodypan-2-
WI)MeTOKCH )oeH30(dypaH-5-mn)merokcn )penmn)auerara (69f)

Coenunenue 69f monydanu B COOTBETCTBUU C Mpolenypoii, onucaHHoi Ha Craguu-7
Cxembr 25, w3 ostun  2-(2-((7-6pom-4-((TeTparuapodypan-2-min)MeTokcu ))oen3odypan-5-
wi)metokcH )permn)amnerata (69e) (140 mr, 0,286 mmonp) B nuokcaHe (5 M), HCHOJB3Ys
rugpoxiopun  3-(amuHOMeTHN)(peHnnOoponoBori  kucnotel (9e¢) (80 wmr, 0,429 wmmonb),
ouc(rpudpennndocun)namnaauii (II) xnopun (30,1 mr, 0,043 mmons), pacteop K,CO5 (119 wr,
0,858 mmonb) B Boze (0,5 mi) u nepememuBanne npu 100 °C B Treyenue 4,5 4. 1o gano nocie
00pabOTKH U OYHUCTKHU C MCMOJIB30BAHUEM KOJOHOYHOH (isur-xpomarorpaduu [cunmkarens (12
r), omoupys DMA-80 B JXM 0-70%] ostan  2-(2-((7-(3-(amuHOMeTHN)pern)-4-
((rerparuppodypan-2-min)meTokcn)oeH3odypan-S-mwi)merokcn)permn)auerar (69f) (123 wr,
83% BbIxOn) B Buae TeMHoro macia, MC (OC+): 516,2 (M+1).

Cranusa-6:  Ilomysenme  2-(2-((7-(3-(amunomermn)denun)-4-((terparunpodypan-2-
WI)METOKCH )OeH30(ypaH-5-11)MeTOKCH )(heHIIT)YKCYyCHOM KHCTIOTHI (69g)
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Coenunenue 69g monydanu B COOTBETCTBUHM C MpOLENypoi, omnucaHHoi Ha Craguu-8
Cxembl 1, u3 STUT 2-(2-((7-(3-(amunomernn)penun)-4-((rerparunpodypan-2-
wi)MeTokcH )oen3odypan-5-un)merokcn)penmn)anerara (69f) (123 wmr, 0,239 mmonb) B
MeOH/TT'® (6 mn, 1:1), ucnione3yst pactBop rugpokcuaa autus (40,0 mr, 0,954 Mmmonp) B Boze
(2 M) 1 mepemMenIMBaHUE B TEYEHHE HOYM MPHU K.T. ITO AAJO mocie 0OpabOTKH M OUUCTKU C
UCTIOJIb30BAHUEM KOJIOHOUHOW xpomarorpaduu ¢ obOpamenHoi (asoii [komonka C18 (50 r),
smoupyst ACN B Bome 0-100%] 2-(2-((7-(3-(amuHOMeTn)permnn)-4-((terparuapodypan-2-
WI)METOKCH )0eH30(dypaH-5-mn)MeTokcH )heHmn)ykcycHoi kuciotsl (69g) (61 mr, 52% Bbixon)
HCI conb B Buge Gesoro Tepnoro emectsa, 'H SIMP (300 MT'u, AMCO-dg) & 8,21 (c, J=1,9
I'u, 1H), 8,15-7,99 (m, 2H), 7,90-7,80 (m, 1H), 7,43 (1, J=7,7 I'u, 1H), 7,32-7,21 (m, 2H), 7,15-
7,00 (m, 2H), 6,89 (n, J=8,1 I'u, 1H), 6,84-6,74 (M, 1H), 5,42-5,26 (m, 2H), 4,42-4,36 (m, 1H),
4,29-424 (m, 2H), 3,97 (c, 2H), 3,90-3,82 (M, 1H), 3,79-3,71 (m, 1H), 3,49-3,27 (M, 2H), 2,15-
1,65 (M, 4H); MC (OC+): 4882 (M+1); (OC-): 486,2 (M-1); AHanu3, pacCUMTAHHBIA MJIS:
CaH21NOs,1,05HCL,1,1H,0: C, 64,31; H, 5,03; N, 2,88; Cl, 7,67, Haiineno: C, 64,24; H, 4,96;
N, 2,97; Cl, 7,84.

Cxema 70
0 0
Br Agr \[)LNH NH
NH;
o PdIC
©/\o Pd.{dba);, XPhos ©/\ 0 H; HO
O~ 055003 N 0.~
0 Q Q
20b Tia o 7ob

<
o
I

0
g
) B
% OH >r N7 ead 0 O
3
0 7
B Pd{PPh,};Cly, K,COs. O y DCAD,
g P NP .
g N
5
0 1]
70d ©

Foc

Br \r‘LNH
@ HO
O~
o0 [ 7
PPhs

Ao

HCI LioH 7 g 0
- 0.~ 0 OH
0 0
o,
70
ITonyuenue 2-(2-((7-(3-(amunoMeTn ) peHnn ) OeH30(y paH-5-11)MeTOKCH )-4-

n300yTupaMunodpeHmn)ykcycHoi kucaotsl (70f)



236

Cragus-1: ITonyuenue stun 2-(2-(0ensmnokcn)-4-m3o0yrupamunodenmn)anerara (70a)

Coenunenue 70a mosaydanu B COOTBETCTBUM C NMpoLeAypoi, onucaHHoi Ha Craguu-1
Cxewmbr 19, u3 stun 2-(2-(0ensmiokcu)-4-6pompennn)anerara (20b) (1,5 r, 4,30 mmonb) B
tonyosie (100 mu), ucione3yst uzodyrupamun (0,374 r, 4,30 mmonn), Pdy(dba)s (0,197 1, 0,215
mmouib), XPhos (0,205 r, 0,430 mmonb), kapOonar uesus (1,399 r, 4,30 MMonb) U HarpeBaHue B
armocdepe azora npu 90 °C B Teyenue 19 4. D10 najo nocie oOpaboTKU U OYUCTKU C TIOMOLIBIO
KOJIOHOYHOH (yam-xpomarorpaduu [cunmukarens (40 1), smoupys EtOAc B H-rentane 0-25%]
sin 2-(2-(Gensunokcn)-4-usobyrupamunodenmn)anerar (70a) (519 mr, 34% soixon), 'H SAMP
(300 MI'y, IMCO-de) 6 9,83 (c, 1H), 7,48 (¢, 1H), 7,46-7,29 (m, SH), 7,10 (¢, 2H), 5,03 (c, 2H),
3,99 (xB., J=7,1 T, 2H), 3,55 (c, 2H), 2,65-2,53 (m, 1H), 1,13-1,06 (m, OH).

Cragus-2: ITonyuenue 3tun 2-(2-runpokcu-4-uzodyrupamunodenmn)anerara (70b)

Coenunenue 70b monyuyanu B COOTBETCTBUHU C INpouenypoi, onucaHHoil Ha Cragun-3
Cxewmsl 20, u3 atun 2-(2-(6ensmnokcn)-4-m3o0yrupamunodenmn)anerara (70a) (500 mr, 1,407
MMoJb) B stuiaunerare (40 mu), ucnone3yst Pd/C (120 wmr, 0,113 mMmonb) U ruppupoBaHue,
UCTIONB3Ys OAJUIOH B TeueHHe 16 4 mpu KOMHATHOM TeMneparype. ITo Jano nocie o0padoTku u
OUYHCTKHU C TIOMOIIBIO KOJIOHOUHOU (iam-xpomarorpaduu [cummkarens (12 r), samoupys EtOAc
B cMecu m3oMepoB rekcana 0-40%] stun 2-(2-rugpokcu-4-uzodyrupamunodenunn)anerat (70b)
(297 wr, 80% BbIxOnN); MC (2C+): 266,10 (M+1).

Cragus-3: IMonyuenue N-(3-(5-(runpoxkcumerni)oeH3odypaH-7-mi1)0eH3 U )-2-
MeTHnponaH-2-cynbdunamuna (70c)

Coenunenue 70¢ nomy4yanu B COOTBETCTBMU C IMpoueaypol, onucaHHoW Ha Craguu-4
Cxempr 1 w3 (7-(4,4,5,5-terpamerui-1,3,2-guokcadoponan-2-un)oeH3odpypaH-S-mi)MeTaHoaa
(1d) (4 r, 14,59 wmmonp) B nauokcane (80 wur), ucnonme3ys (R)-N-(3-Opombensmn)-2-
metunnponas-2-cynbpunamun (64d) (4,23 r, 14,59 mmone), xapOonar kxamust (6,05 r, 43,8
mmodib), Pd(PPh3),Cl, (1,536 1, 2,189 mmoinb) u HarpeBanue nipu 100°C B Teuenue 16 4acoB B
atMoc(epe azora. ITo mano mocie oOpabOTKM M OYUCTKU C TOMOINBIO KOJOHOUHOM (hJIdm-
xpomarorpadpuu [cumukarens (220 r), smoupyss EtOAc/MeOH B rekcane 0-60%] N-(3-(5-
(runpokcumeTn)oer3odypan-7-mn)oeHsmn)-2-meTunnponas-2-cyaspunamun  (70¢) (1,81 r,
35% BbIXOM) B BUAE Bsi3koro Oesoro Teepaoro Bemectsa, MC (3C+): 380,10 (M+Na).

Cranus-4: IMonyuenue STHI 2-(2-((7-(3-((1,1-
TUMETHIITIICY Tb(p THAMUI0 )MeTHIT ) eHI )0eH30(ypaH-5-mn)MeToKeH )-4-
uszobyrupamunodenrn)anerara (70d)

Coenunenue 70d nonyuyanu B COOTBETCTBUHU C NpoLenypoi, onucaHHoil Ha Cragumn-2
Cxembl 1 3 N-(3-(5-(rumpoxcumernin)oen3odypaH-7-mi)OeH3 N )-2-METUIIPOTIaH-2-
cyabpuramuna (70¢) (364 mr, 1,018 mmons) B AXM (15 mu), ucnonsdyst tpudenunpochun
(400 wmr, 1,527 mmonb), stun 2-(2-runpokcu-4-uzo0ytupamunodenmn)anerar (70b) (270 wr,
1,018 mmomnb) u pactop (E)-6uc(4-xnopbensun)nuaszen-1,2-nukapookcunara (DCAD, 561 wr,
1,527 mmons) B AXM (15 M) u nepeMelnBanye nMpu KOMHATHON TeMIepaTrype B TeueHue 4 4.
Oto pano mocne oOpabOTKM M OYHMCTKH C IOMOIIBIO KOJOHOYHOH (uiIu-xpomarorpaduu

[cunmukarens (40 r), smoupys EtOAc/MeOH (9:1) B cmecu u30MepoB rekcaHa], a 3areMm
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[cumukarens (40 1), omoumpys MeOH B IOAXM  0-5%] ostun 2-2-((7-(3-((1,1-
IUMETHIIBTIICY Tb(p MHAMUI0 )Me T eHm ) OeH30(y paH-5-mn)MeTokcn )-4-
n3o0ytupamunodenun)aunerar (70d) (259 mr, 42% Beixoa) B Buzae 0€10ro TBEPAOro BEINECTBA;
MC (3C+): 605,30 (M+1).

Cranus-5: ITonyyenue  3THI 2-(2-((7-(3-(amuHOMeTHN ) pennn)oen3odpypan-5-
WI)METOKCH)-4-u300yrupamunopenun)arerara (70e)

Coenunenue 70e mosyuyanu B COOTBETCTBHM C MpoLeAypol, onmucaHHoW Ha Craguu-7
Cxewmsl 1, u3 atun 2-(2-((7-(3-((1,1-numeTmmsTuncynbGuHaMuio )MeTin g ermn)oen3odypas-5-
wi)MeTokcH)-4-uzodyrupamunopenmn)anerara (70d) (250 mr, 0,413 mmonn) B TT'® (20 mi),
ucions3yst 3 M Bopsbiii pactBop HCl (0,413 wmu, 1,24 MMonb) M TNepeMeInnBaHUE IPH
KOMHATHOW TeMIlepaTtype B TedeHHe 2 4. DTo majno mocie obpaborku stun 2-(2-((7-(3-
(amuHOMeTILIT ) eHmT)0eH30d ypaH-5-m)MeTokcH )-4-uzo0ytupamunodenmn)anerar (70e) u ero
UCTIONB30BAIM O€3 JOMOJIHUTENbHOW OuUMCTKH Ha cienyromed cramun, MC (3C+): 501,25
(M+1).

Cranusa-6: Ilonyuenne 2-(2-((7-(3-(ammunHomernn)denmn)oeH3odypan-5-min)MeTokcH)-4-
n300yTupamMunodeHm)ykcycHoi kucaotsl (70f)

Coenunenue 70f monmyuyanu B COOTBETCTBUM C Mpouenypoil, onucaHHod Ha Craguu-8

Cxembr 1 3 otun  2-(2-((7-(3-(amuHOMeTHIN ) peHnT)0eH30(y paH-5-1)METOKCH )-4-

n3o0yrupamunodenmn)anerara (70e) (207 mr, 0,413 mmons) B TI'® (5 mi), anerorurpuie (5
mi1) u Boze (5 miI), ucnonb3ysl pacTBop ruxppara ruppokcuaa gurus (106 mr, 2,478 Mmonb) u
nepeMeIInBaHue MpU KOMHATHOW Temreparype B TedeHue 16 4. D1o mano mocne oO0paboTku u
OUYHCTKHU C UCTOJB30BAaHUEM KOJIOHOUHOH Xpomarorpaduu ¢ oOpameHHoi ¢asoii [komonka C18
(50 1), osmoupys ACN B Bome (comepxameit 0,1% HCl) 0-100%] 2-(2-((7-(3-
(amuHOMeTHIN)eHm)0eH30(ypaH-5-m1)MeToKCH )-4-n300y THpaMuao €HIIT )yKCYCHON  KUCIIOThI
(70f) (91 mr, 47% Beixon) HCI conb B Bune Gesoro Tepaoro semectsa, 'H SMP (300 MI',
JIMCO-dg) 6 12,17 (¢, 1H, oomenusatorcs ¢ D,0), 9,94 (¢, 1H), 8,43 (c, 3H, oOMeHuBarOTCS €
D,0), 8,11 (n, J=2,2 T'u, 1H), 8,05-8,02 (m, 1H), 7,96 (a.1., J=7,2, 1,8 ', 1H), 7,77 (n, J=1,6
I'n, 1H), 7,67 (n, J=1,6 I'u, 1H), 7,65-7,52 (M, 3H), 7,14-7,08 (m, 2H), 7,06 (n, J=2,2 I', 1H),
5,21 (¢, 2H), 4,27-4,00 (m, 2H), 3,53 (c, 2H), 2,69-2,53 (m, 1H), 1,09 (n, J=6,8 T'u, 6H); MC
OC+): 4732  (M+1); (OC-): 4712 (M-1); Ananms3, pacCYUTAHHBIA  JJIsI
CasH2sN,0s-HCI- 1,5H,0: C, 62,74; H, 6,02; Cl, 6,61; N, 5,23; Haiineno: C, 62,77; H, 6,07; Cl,
6,31; N, 5,17.
Cxema 71
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[Monyuenue 2-(2-(4-(3-(amunomerwn ) penmn)- 1 -penmn- 1 H-ungon-6-
kapOokcamMuao)peHn)yKCyCHOM KUCIoTHI (71e)

Cranus-1: Ionyuenune 4-6pom- 1-penmn-1H-unnon-6-kapooHooii kucnotel (71b)

Coenunenue 71b nonyuyanu B COOTBETCTBUHU C MpoLenypoi, onucaHHoil Ha Craguu-8
Cxewms! 1, u3 merun 4-0pom-1-¢pennn-1H-unnon-6-kapbokcunara (71a) (1 r, 3,03 mmons, CAS
Ne 2378274-35-0) 8 TI'® (10 mm), MeOH (10 ™), ucnonp3ys pacTBOp MOHOTHIpAaTa
rugpokcuna gutus (0,435 r, 18,17 mmonp) B Bome (10 M) u mepememnBaHue B TeueHue 14
4acoB MPU KOMHATHOH TeMIiepaType. 1o aano nocie odpaborku 4-6pom-1-pennn- 1H-unnon-6-
kapboHoByto kucnory (71b) (922 wmr, 96% Bbxox) B BHUne Oenoro TBepmoro Bemectsa;, MC
(OC+):316,0 (M+1).

Cragus-2: [Tonyuenue STUI 2-(2-(4-6pom-1-dpenun-1H-unnomn-6-
kapOokcamuno)penun)amerara (71¢)

Coenunenue 71¢ monmy4yanau B COOTBETCTBUU C MpoLeaypol, onucaHHoW Ha Craguu-2
Cxewmsl 82, u3 4-6pom-1-pennn- 1 H-unnomn-6-kapdbonosoii kucnots! (71b) (900 mr, 2,85 mmoinb)
B JIM®PA (25 wmi), ucnonws3yst 3tun 2-(2-amunodenun)anerar (82¢) (561 wmr, 3,13 mmorns),
HATU (2165 wr, 5,69 mmonb), DIPEA (2,479 mn, 14,23 mMMoOnb) U mepeMeLIMBaHUE TPU
KOMHATHOW Temreparype B TedeHue 16 4. D1o ganmo mocie oOpabOTKHM M OYHUCTKH C
UCTIONB30BAHUEM  KOJIOHOYHOH  ¢ummi-xpomarorpadun [cunmkarens (40 1), smroupys
STUJIALIETATOM B CMeCH H30MepoB rekcana 0-25%] stun 2-(2-(4-6powm-1-dhenun- 1H-unnomn-6-
kapbokcamuno)penmn)auerat (71¢) (820 mr, 60% BbIXON) B BHIE BI3KOW KOPUYHEBOW CMOJIBL;
MC (OC+): 477,10 (M+1).

Cragus-3: Ilonmyuenme ostun 2-(2-(4-(3-(amunomerwin)denun)-1-denmn- 1 H-unnomn-6-
kapbokcamuno)pennn)auerara (71d)

Coenunenue 71d monydyanu B COOTBETCTBUHU C MpoLenypoil, onucaHHoi Ha Craguu-4
Cxembr 1, w3 stun 2-(2-(4-6powm-1-denmn-1H-unnon-6-kapbokcamuno)penun)auerara (71c¢)

(800 wmr, 1,676 wmomp) B auokcane (15 M), wHUCHOMB3ys THAPOXJOPUX  3-

2
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(amuHOMETILT)(heHUITOOPOHOBOM KHUCJIOTBI (9e) (471 MT, 2,51 MMOJIb),
ouc(rpudenmnpocdun)namianuii (II) xmopun (235 mr, 0,335 MMoub), pacTBOp KapOOHATA KaJHSI
(695 wmr, 5,03 mmonb) B Bozge (1,8 mi) u nepememnBanue npu 100 °C B Teuenue 3 yacos. 10
7ano mocyie oOpa0OTKM M OUYUCTKH C HCIIOJIB30BAHMEM KOJIOHOYHOH (auI-xpomarorpaduu
[cunmukarens (80 r), amoupyst MeOH B IXM 0-10%] stun 2-(2-(4-(3-(amuaomeTmn)bennn)- 1 -
¢dennn-1H-unnon-6-kapbokcamuno)penmn)anerar (71d) (204 wmr, 24% BbIXOm) B BUAE
npo3paunoro macna, MC (OC+): 504,30 (M+1).

Cranus-4: [Tonyuyenue 2-(2-(4-(3-(amunomermn )pennn)- 1 -penrn- | H-unnomn-6-
kapOokcamMuao)peHn)yKCyCHOM KUCIIOThI (71e)

Coenunenue 71e monyyaiau B COOTBETCTBUM C MpoLeAypoi, onucaHHoN Ha Craguu-8

Cxewmbl 1 u3 STUJ 2-(2-(4-(3-(amunomerun )pennn)- 1 -penwn- 1 H-unnomn-6-

kapOokcamuno)dpermn)auerara (71d) (190 mr, 0,377 mmons) B TT'® (5 mu) u metanona (5 mi),
UCTIONB3Ysl PACTBOP MOHOTrUApara rugpokcunaa outus (54,2 mr, 2,264 mmons) B Bone (5 i) u
nepeMeInuBaHie MPH KOMHATHOM TeMneparype B TedueHue 14 gyacoB. Dto pajno nocie oopaboTku
U OYUCTKH C HCIIOJIb30BAHHEM KOJIOHOYHOH xpomartorpaduu ¢ obpaimeHHON (a3oil [KoJoHKa
C18 (50 1), smompys ACN B Bome (comepxameri 0,1% HCI) 0-70%] 2-(2-(4-(3-
(amuHOMeTHIN)pernn)- 1 - ennn- 1 H-urnon-6-kapbokcamuno)pennn)ykcycHorr  kucnotel  (71e)
(92 mr, 51% Beixox) HCI cons B Buze Genoro teepaoro semectsa; 'H SIMP (300 MI', JIMCO-
de) 6 12,28 (c, 1H, obmenuBarotcst ¢ D,0), 10,23 (¢, 1H, odbmenusarotcs ¢ D,0), 8,47 (c, 3H,
obmenuBatorcs ¢ D,0), 8,20 (c, 1H), 8,04-7,88 (m, 3H), 7,81 (n, J=7,5 T'u, 1H), 7,74-7,67 (M,
3H), 7,67-7,61 (m, 2H), 7,61-7,53 (m, 1H), 7,53-7,43 (m, 2H), 7,39-7,26 (m, 2H), 7,26-7,15 (™,
1H), 7,01 (», J=3,3 T'y, 1H), 4,17 (¢, 2H), 3,67 (¢, 2H); MC (3C+): 476,2 (M+1); (3C-): 474,2
(M-1).
Cxema 72
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ITony4enue 2-(2-((7-(3-(amunomerun)pennn)oenzodypan-S-mn)merokcu )-4-(1-
THIPOKCUATHI )(EHIIT)YKCYCHOM KUCIIOTHI (72€)

Cranus-1: [Tonyuenue atun 2-(2-rugpokcu-4-(1-runpokcustiu)penmn)anerara (72a)

Coenunenue 72a mojyd4aaud B COOTBETCTBHH C MpoLEAypoi, omucaHHoil Ha Craguu-3
Cxembr 20, u3 atun 2-(4-anerun-2-(0ensunokcu)dennin)anerara (64a) (4,3 r, 13,77 mmonb) B
stunanerare (100 wmu), ucnmomssyss Pd/C (1,172 r, 1,101 mMmonp) W THOpPUpPOBAaHUE C
UCTIOJIb30BAaHUEM OaJlyIoHa B TeueHWe 4 49 Mpu KOMHATHOH TeMIriepatype. JTO Jajo Tocie
00pabOTKH U OUUCTKH C TIOMOLIBKO KOJOHOYHOH (uin-xpomartorpaduu [cummukarens (80 r),
3JIFOUPYST STUJIALIETATOM B cMecH u3oMepoB rekcana ot 0 go 25%] stun 2-(2-runpoxcu-4-(1-
runpokcnaTin)dennn)anerara (72a) (2,05 r, 66% soixoxn); 'H SAMP (300 MI'y, JMCO-dg) &
9,37 (¢, 1H), 7,00 (m, J=7,7 'y, 1H), 6,81 (x, J=1,6 'y, 1H), 6,68 (an, J=7,7, 1,6 I'y, 1H), 5,06
(n, J=4,0 I'u, 1H), 4,70-4,50 (M, 1H), 4,11-4,00 (M, 2H), 3,49 (c, 2H), 1,27 (n, J=6,4 I'u, 3H),
1,21-1,12 (m, 3H); MC (2C+): 247,05 (M+Na).

Cranus-2: IHonyuenue STHI 2-(2-((7-6pombenzodypaH-S5-un)meTokcu )-4-(1-
rugpokcus T bermn)anerara (72b)

Coenunenue 72b monyyanu B COOTBETCTBUHU C Mpolenypoi, onucaHHoi Ha Craguu-4
Cxems! 14, u3z 7-0pom-5-(xnopmernn)oensopypana (20e) (2,189 r, 8,92 mmons) B JIMPA (50
MII), UCHOJNB3ysd 3TUll 2-(2-ruppokcu-4-(1-runpokcustun)denmn)anerar (72a) (2,00 r, 8,92

mmonb), KoCOs (3,70 1, 26,8 MMonb) M mepeMelIMBaHUE NMPU KOMHATHOM TeMmmepaTrype B



241

TedeHue 16 4. D10 mano mocye oOpabOTKU M OYMCTKU C MCIIOJIb30BAHUEM KOJOHOYHOH (IIdIi-
xpomarorpadpuu [cummkarens (120 r), smoupys EtOAc B rekcane 0-20%] stunm 2-(2-((7-
Oopombensodypan-5-un)merokcn)-4-(1-runpokcustun)pernm)anerar  (72b) (1,95 r, 51%
Beixon), 'H SAMP (300 MI'ti, IMCO-dg) & 8,15 (n, J=2,2 ', 1H), 7,73 (n, J=1,4 'y, 1H), 7,61
(m, J=1,5T'y, 1H), 7,17-7,10 (m, 2H), 7,08 (z, J=1,5 I'u, 1H), 6,88 (nx, J=7,6, 1,3 I'y, 1H), 5,19-
5,14 (m, 3H), 4,75-4,62 (M, 1H), 4,00 (xB., J=7,0 I'y, 2H), 3,58 (¢, 2H), 1,31 (x, J=6,4 'y, 3H),
1,07 (1, J=7,1 'y, 3H); MC (3C+): 455,90 (M+Na).

Cranus-3: [Monyyernne st 2-(2-((7-(3-(amunomerwn)penmn)oen3odypan-5-
WI)MeTOKCH )-4-(1-runpokcustun)penmn)auerara (72¢)

Coenunenue 72¢ mony4anau B COOTBETCTBUU C Mpoueaypol, onucaHHoW Ha Craguu-4
Cxembl 1, u3 STHI 2-(2-((7-6pombenzodypan-S-mn)merokcu )-4-(1-
rugpokcusTin)denmn)anerara (72b) (1,85 r, 4,27 mmonb) B auokcane (50 mir), HCIONB3Ys
rugpoxiopun  3-(amuHOMeTHN)beHmn OopoHoBod kuciaotel (9e¢) (0,967 r, 6,40 mMmoIb),
ouc(rpudpennndocun)namnaauii (II) xnopun (0,450 r, 0,640 mmons), pacreop K,COs (1,770 T,
12,81 mmomnb) B Bozme (5 mun) u nepememuBanue npu 100 °C B TedeHne 3 4. ITO Aajo mocie
00pabOTKH U OYHUCTKHU C MCTIONB30BAHUEM KOJOHOYHOH (uI-xpomarorpaduu [cunukarens (80
r), amonpys MeOH B JIXM 0-10%], a 3atem [cunukarens (24 r), smoupyst MeOH B JIXM 0-
10%] STHI 2-(2-((7-(3-(amurOMeTH )b eHII)OeH30] Y paH-S-mn)MeTokcH )-4-( 1 -
rugpokcusTin)penmn)anerar (72¢) (1,07 r, 55% BbIxon) B BuAe BA3KOro O€JOro TBEPIOTO
Bemectsa; 'H SIMP (300 MI', JIMCO-dg) & 8,10 (n, J=2,2 I'u, 1H), 7,85-7,82 (m, 1H), 7,76-
7,67 (m, 2H), 7,60 (n, J=1,6 T'y, 1H), 7,47 (1, J=7,6 T'y, 1H), 7,42-7,37 (m, 1H), 7,17-7,11 (m,
2H), 7,05 (m, J=2,2 T'u, 1H), 6,88 (an, J=7,6, 1,4 I'y, 1H), 5,23 (c, 2H), 4,70 (xB., J=6,4 'y, 1H),
3,91 (xB., J=7,1 I'u, 2H), 3,82 (c, 2H), 3,59 (c, 2H), 1,32 (n, J=6,4 I'y, 3H), 0,98 (T, J=7,1 I'yy,
3H); MC (3C+): 460,20 (M+1).

Cragus-4:  Ilomysenume  ostun  2-(4-auermn-2-((7-(3-unanodpennn)oensodypan-5S-
win)metrokcH)penmn)anerara (72d)

Coenunenne 72d monyuyanu B COOTBETCTBUU C NMpoLenypoi, onucaHHoi Ha Craguu-2
Cxembr 25, w3 ostun  2-(2-((7-(3-(amunomerwmn)ennn)den3odypan-S-mn)merokcn)-4-(1-
rugpokcusTin)penmn)anerara (72¢) (1,05 r, 2,285 mmonp) B JAXM (20 ™), HCONB3ys
IMepuomunan Jlecca-Maptuna (2,040 r, 4,57 MMoONb) W TepeMelIMBaHUE TPH KOMHATHOH
temnepatype B TedeHne 20 4. DTo nmano mocie oOpaOOTKM M OYHCTKH C HCHOJb30BAHUEM
KOJIOHOUHOH (iau-xpomarorpadun [cunmkarens (40 r), 30Hpysl 3THIALETATOM B CMECH
uzomepoB  rekcana  0-50%] orun  2-(4-auermn-2-((7-(3-umanodenun)oenzodpypaH-5-
wi)merokcH)penmn)anerat (72d) (353 mr, 34% Bexon); MC (OC+): 476,15 (M+Na).

Cranus-5: I[Monyuenne  stun  2-(2-((7-(3-(amuaOMeTHN)(heHmN)OeH30]ypaH-5-
w)MeToKcH)-4-(1-runpokcustun)penmn)auerara (72¢)

Coenunenue 72¢ nony4aiau B COOTBETCTBUU C INpOLEAypol, onucaHHOW Ha Craguu-2
Cxembr 26 u3 STHI 2-(4-auetni-2-((7-(3-unanodenmn)denzopypan-5-
wi)merokcn)penmn)anerata (72d) (320 mr, 0,706 mmonb) B MeraHoide (25 Mi), HCIONB3Ys

rekcaruapar xjopuna Hukens (II) (41,9 mr, 0,176 mmonsy), Ooprugpun Hatpus (160 wmr, 4,23
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mmoib) U N1-(2-amuHO3THUN)3TaH-1,2-muammuba (0,152 mn, 1,411 MMomb) Ay OCTaHOBKH
peaknuu. ITO JjAajo rmocie OOpadOTKM M OYHUCTKH C TIOMOIIBIO KOJIOHOYHOM  (pyidIm-
xpomarorpaduu [cumukarens (24 r), smoupyss MeOH B IXM ot 0 no 10%)] atun 2-(2-((7-(3-
(amuaOMeTILIT)eHnT)0eH30d ypaH-5-mn)MeTokcH )-4-( 1 -ruapokcustiu)penmn)anerar (72¢) (109
mr, 34% BBIXOA) B BUZE MPO3PAUYHOTO Maca, 'H saMP (300 MI'u, AIMCO-dg¢) 6 8,10 (m, J=2,2
I'u, 1H), 7,86-7,82 (M, 1H), 7,78-7,68 (M, 2H), 7,60 (n, J=1,7 I'u, 1H), 7,48 (1, J=7,6 I'u, 1H),
7,41 (», J=7,5 T'n, 1H), 7,17-7,11 (m, 2H), 7,05 (n, J=2,2 T'y, 1H), 6,90-6,85 (M, 1H), 5,23 (c,
2H), 4,75-4,63 (m, 1H), 3,91 (xB., J=7,1 'y, 2H), 3,84 (c, 2H), 3,59 (c, 2H), 1,32 (n, J=6,4 I'y,
3H), 0,97 (1, J=7,1 I'u, 3H); MC (3C+): 460,20 (M+1).

Cranusa-6: Ionyuyenne 2-(2-((7-(3-(amunomerwin)denmn)deH3odypan-S5-un)MeToKCH )-4-
(1-ruapoKCcHITII )P EHUIT)yKCYCHON KUCIIOTHI (72¢€)

Coenunenue 72e mony4ajau B COOTBETCTBUM C IpoLeAypol, onucaHHoi Ha Craauu-8

Cxempr 1, m ostan  2-(2-((7-(3-(amunomernin)penmn)oenzodypan-S-un)merokcn )-4-(1-

rugpokcusTIn)dermn)anerara (72¢) (95 mr, 0,207 mmons) B TT'® (5 mir) u meranona (5 mi),
UCTIONB3YsT PacTBOP MOHOTHApAT ruapokcuaa autus (53,1 mr, 1,240 mmons) B Bome (5 mi) u
nepeMeInuBaHue MpU KOMHATHOW Temriepatype B TedeHue 16 4. D1o mano mocne oOpaboTku u
OUYHCTKHU C UCTIOJIb30BAaHUEM KOJIOHOYHOH Xpomatorpadun ¢ odpameHHou ¢asoi [komonka C18
(50 1), osmoupys ACN B Bome (comepxkameii 0,1% HCI) 0-70%] 2-(2-((7-(3-
(amuHOMeTHIN)pern )OeH30(]ypaH-5-mn)MeTokeH )-4-(1-ruapoKCH3THIT)(EHIIT ) yKCY CHOM
kucioTel (72€) (25 mr, 28% Boixon) HCI conb B Buie 0e10ro TBepIOro BELIECTBa, 'H sIMP (300
MTI', IMCO-d6) 6 12,21 (c, 1H, obmenusatorcs ¢ D,0), 8,42 (c, 3H, obmenuBatorcs ¢ D,0),
8,11 (1, J=2,2 T, 1H), 8,04-7,98 (m, 1H), 7,94 (a.1.,J=7,4, 1,8 I'u, 1H), 7,78 (1, J=1,6 'y, 1H),
7,67 (n, J=1,6 I'u, 1H), 7,63-7,52 (m, 2H), 7,17-7,10 (m, 2H), 7,07 (n, J=2,2 I'y, 1H), 6,87 (an,
J=77, 1,4 I'u, 1H), 5,25 (¢, 2H), 5,18 (n, J=4,2 'y, 1H, obmenusarotcs ¢ D,0), 4,76-4,62 (m,
1H), 4,14 (c, 2H), 3,56 (¢, 2H), 1,31 (#, J=6,4 I'y, 3H); MC (3C+): 432,2 (M+1).
Cxema 73
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ITony4enue 2-(2-((7-(2-(amuHOMeTHI) TUPUANH-4-11)-2-PpTOpOeH3odypan-5-
WI)METOKCH)- 5-pTOpPEHIIT)YKCYCHOM KUCITOTHI (73¢)

Cragus-1: IHonyuenue 3THUI 2-2-((7-(2-((1,1-
AUMETUIBTIIICY Tb() THAMUI0 ) METHIT) TUPUANH-4-11)-2-pTropOeH3odypaH-5-mn)MeTokcn)-5-
dTopdenun)aerara (73a)

Coenunenue 73a mojy4ajiu B COOTBETCTBUHU C IpOLENypoi, omucaHHoi Ha Craguu-4
Cxembr 1, w3 ostun 2-(5-¢rop-2-((2-pTop-7-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-
wn)oensodypan-S-min)merokcu )pennn)anerata (17a) (300 mr, 0,635 mmonb) B nuokcane (12
mit), ucnonb3ysi (+)-N-((4-XJ10pIUpUIUH-2-UIT)METHI)-2-METHUIpOonan-2-cyabpuHamun (22¢)
(188 wmr, 0,762 mmonb), Pd(PPh3),Cl, (66,9 mr, 0,095 mmonb), K,CO3 (263 mr, 1,906 MmMounb) B
Boze (1,5 mu) u HarpeBanue B armocdepe azora npu 100°C B Teuenune 16 4. D10 mano mocne
00pabOTKH U OUUCTKH C TIOMOLIBIO KOJIOHOYHOH (puamm-xpomartorpaduu [cummkarens (24 1),
SIOUPYS MeOH B AXM 0-5%] (S)-aTun 2-(2-((7-(2-((1,1-
AUMETHIIBTHIICY Tb() THAMUI0 )METHIT) TUPUANH-4-11)-2-pTropOe 30y paH-5-1i1)MEeTOKCH)-5-
dropdhenun)auerar (73a) (84 mr, 24% Boixon), MC (3C+): 557,20 (M+1).

Cranus-2: Ionyuenue STUI 2-(2-((7-(2-(amuHOME T ) TUPUIUH-4-1IT)-2-
dropbensodypan-S-mn)merokcn)-S-propdenmn)amnerara (73b)

Coenunenue 73b monyyanu B COOTBETCTBUHU C MpoLenypoi, onucaHHoi Ha Craguu-7

Cxembr 1, w3 st 2-(2-((7-(2-((1,1-muMeTHIB THICY TIBUHAMUAO )METHI ) TUPUIUH-4-1T)-2-

dropbenzodypan-S-mi)merokcn)-S-propdennn)anerara (73a) (75 mr, 0,135 mmons) B TTO (10
mit), ucnonb3ys 3M Bonubii pactsop HCI (0,135 mn, 0,404 mMonb) U nepeMeInnBaHue IMPH
KOMHATHOW TeMmImeparype B TedeHue 2 4. DTO Jayo mnocyie oOpabOoTKH M OYHCTKU C ITOMOIIBIO
KOJIOHOUHOH (udiu-xpomarorpaduu [cunukarens (12 r), samoupys DMA-80 B JIXM 0-25%]
STHUI 2-(2-((7-(2-(amuHOMeETHIT) IUPUANH-4 -1 )-2 -G TOPOEH30(D Y paH- S5-I )METOKCH)-5-
dropdpenun)anerar (73b) (33 mr, 54% Boixon); MC (DC+): 453,10 (M+1).

Cranus-3: Ilonyuenue 2-(2-((7-(2-(amuHOMeTHI)UpUANH-4-111)-2-PTOpOeH30dypaH-5-
WJI)METOKCH)-5-PTOPPEHIIT)YKCYCHOM KUCIIOTHI (73¢)

Coenunenue 73¢ mony4yaiau B COOTBETCTBUM C IpoLeAypoi, onucaHHoN Ha Craguu-8
Cxembr 1, w3 ostun  2-(2-((7-(2-(amuaOMeTHI)TUpHUANH-4-11)-2-PpTOpOeH3odypan-5-
WI)METOKCH)-S-pTopdenmn)auerara (73b) (30 mr, 0,066 mmons) B TT'® (1 M) 1 anieroHUTpHIA
(0,5 mu1), mcmonb3ysi pacTBOp MOHOruzapara ruxpokcuaa jutus (4,76 mr, 0,199 mmonb) u
nepeMeInuBaHue NMPpU KOMHATHOW Temreparype B TedeHue 16 4. D1o gano mocne oOpaboTku u
OUYHCTKHU C UCTIOJIb30BAHUEM KOJIOHOYHOM xpoMatorpadum ¢ obpamennol ¢asoii [komonka C18
(50 1), osmompys ACN B BoOme (comepxkamedi 0,1% HCl) 0-70%] 2-2-((7-(2-
(amuHOMETHI)TUPUANH-4-1111)-2-pTopOEeH30(h Yy paH-5-1i)MeTOKCH )-5-PTopdheHnIT)yKCYy CHOI
kucaotel (73¢) (22 mr, 78% Beixon) HCI conb B Buae 0e1oro TBepAOro BEIeCTBa, 'H smP (300
MI'u, IMCO-d6) 6 8,78 (m, J=5,3 I'y, 1H), 8,40 (c, 4H, obmenusatorcs ¢ D,0), 7,98 (¢, 1H),
7,90 (nm, J=5,2, 1,7 'y, 1H), 7,79-7,72 (m, 2H), 7,16-7,11 (m, 1H), 7,10-7,05 (M, 2H), 6,50 (z,
J=6,4 T, 1H), 5,25 (¢, 2H), 4,37-4,26 (m, 2H), 3,62 (c, 2H); °F SIMP (282 MI'w, JIMCO-d6) § -
111,11, -123,97, MC (3C+): 425,15 (M+1).
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Cxema 74
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[Tonyuenne 2-(4-auermn-2-((7-(2-(amuHomeTwn)mupuanH-4-mn)-2-propobersodypan-5-
WI)METOKCH )(peHmn) ykcycHOM kucnoTsl (74d)

Cranus-1: Ionyuenue N-((4-(2-prop-5-(ruapokcumernin)oen3odypan-7-ui)IupuIuH-2-
WI)METU)-2-MEeTUIIPOnaH-2-cynbpruHamuna (74a)

Coenunenue 74a mojydaau B COOTBETCTBUM C NpoLeAypoi, onucaHHoi Ha Craguu-4
Cxempr 1, wu3 (2-¢pTop-7-(4.4,5,5-rerpamerin-1,3,2-qrokcadboponan-2-mui)oeH3odypan-S-
wi)meranona (64¢) (500 wmr, 1,712 mmonb) B muokcane (15 wmur), ucmonbsys (+)-N-((4-
XJIOPIUPUINH-2-UIT)METU)-2-MeTrnponan-2-cyibpunamun  (22¢) (422 wmr, 1,712 mmonb),
Pd(PPh;),Cl, (180 wmr, 0,257 mmons), K,CO5 (710 mr, 5,14 mmonb) B Boae (2 MiT) U HarpeBaHue
B armocdepe azora npu 100°C B Teyenuwe 16 4. D10 mano mocie oOpabOTKH U OYUCTKH C
MOMOIIBIO KOJIOHOYHOH (hatn-xpomarorpaduu [cusukarens (40 r), smoupys MeOH B JIXM O-
5%] N-((4-(2-¢rop-5-(ruppokcumeTn)0eH30(ypaH-7-1in) TUPUAHH-2- U )METHI )-2-
MeTwinponaH-2-cynbpunamun (74a) (405 wmr, 63% BBIXOO) B BHIE CBETJIO-KOPHUYHEBOTO
TBEPJIOTO BELIECTBA; 'H stMP (300 MI'u, AMCO-dg) 6 8,64 (n, J=5,2 T'u, 1H), 7,97-7,95 (m, 1H),
7,71 (am, J=5,1, 1,7 T'y, 1H), 7,63 (n, J=1,6 ', 1H), 7,58 (g, J=1,7 I'u, 1H), 6,45 (x, J=6,4 I'yy,
1H), 6,01 (T, J=06,2 ', 1H), 5,36 (1, J=5,7 I'u, 1H), 4,63 (n, J=5,7 'y, 2H), 4,46-4,23 (m, 2H),
1,19 (¢, 9H); MC (OC+): 377,10 (M+1).

Cranus-2: IHonyuenne STHI 2-(4-amermn-2-((7-(2-((1,1-
IUMETHIIBTHIICY Tb(p MTHAMUI0 )METHIT) TUPUANH-4-11)-2-propOen3odypan-5-
wi)metokcH )penmn)anerara (74b)

Coenunenue 74b monyuyanu B COOTBETCTBUHU C NMpoLenypoi, onucaHHoil Ha Craguu-2
Cxembr 1, u3 N-((4-(2-pTop-5-(ruapokcumeTn)oeH3odypaH-7-wi) TupUIAH-2- U )METHI)-2-
metuinponaH-2-cynbpunamuna (74a) (380 mr, 1,009 mmonp) B AXM (20 M), HCIONB3ys

tpudennndochun (397 mr, 1,514 mmons), stun 2-(4-auermn-2-rugpokcudenun)auerar (64b)
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(224 wr, 1,009 mmonp) pacteop (E)-6uc(4-xnopOensun) nuaszen-1,2-nukapookcunara (DCAD,
556 wr, 1,514 mmons) B JIXM (20 M) u mepeMelnnBaHue NpU KOMHATHOW TeMIepaTrype B
TedeHue 2 4. D10 najo mnocie oOpadOTKM M OYHCTKH C IOMOIIBIO KOJOHOYHOW (hiaui-
xpomarorpaduu [cunukarens (40 r), smoupys MeOH B IXM 0-5%] stun 2-(4-anernn-2-((7-(2-
((1,1-gumeTnnsTuiCyIbGUHAMHUIO0 )METUI )T PUANH-4-11T)-2-pTopOeH30dypan-5-

wn)merokcH )penmn)auerar (74b) (489 wmr, 83% BBIXOA) B BHIE BA3KOrO OEJIOr0 TBEPAOrO
emectsa; 'H SIMP (300 MI'ti, JIMCO-ds) & 8,66 (1, J=5,2 ', 1H), 7,99 (c, 1H), 7,80-7,69 (m,
3H), 7,63-7,54 (m, 2H), 7,40 (n, J=7,7 I'u, 1H), 6,52 (n, J=6,4 ', 1H), 5,99 (1, J=6,1 'y, 1H),
5,33 (¢, 2H), 4,50-4,24 (m, 2H), 3,93 (xB., J=7,1 T'y, 2H), 3,73 (¢, 2H), 2,58 (¢, 3H), 1,18 (¢, 9H),
0,97 (1, J=7,1 T'y, 3H); MC (3C+): 581,20 (M+1).

Cragus-3: Ilonydenue otun 2-(4-anerwn-2-((7-(2-(aMAHOMETHI) TUPUAUH-4-1T)-2-
dbropbensodypan-S-mn)merokcu)penui)amerara (74¢)

Coenunenue 74¢ nony4anau B COOTBETCTBUU C IMpoLeAypoi, onucaHHoil Ha Craguu-7
Cxewmbrl 1, u3 stun 2-(4-auetmin-2-((7-(2-((1,1-auMe THI TUICYITb() MTHAMU IO )METHIT ) TUPUTUH-4 -
win)-2-propdenzopypan-5-un)merokcu)penmn)auerara (74b) (460 mr, 0,792 mmons) B TT'® (35
mit), ucrone3yst 3M Bonublid pacteop HCl (0,792 mn, 2,377 MMoib) U mepeMelInBaHue MpU
KOMHATHON TeMIlepaTtype B TedeHue 2 4. PeakLMOHHYIO CMECh KOHLEHTPUPOBAIU AOCYyXa C
nojydeHueM >tun  2-(4-anerun-2-((7-(2-(amuHOMeTHI) U pUANH-4-111)-2-PpTOopOeH3odypan-5-
wi)Metokcn)penmn)anerata (74¢), KOTOpBIH HCIIONB30BANIM Ha Clenyroomeid craguu 0Oe3
nononHUTeNbHON ounctku, MC (3C+): 477,20 (M+1).

Cranus-4: IHonyuenue 2-(4-auetni-2-((7-(2-(aMuHOME T ) MTUPUAUH-4 - 1JT)-2-
dTopbenzodypan-5-mn)merokcH)penun)ykcycHon Kucnotsl (74d)

Coenunenue 74d mosyyanu B COOTBETCTBUHU C MpOLEAYpoH, onucaHHON Ha Cranuu-8
Cxemsbl 1, u3 stun 2-(4-auermn-2-((7-(2-(amuHOMeTHI ) IUPUIUH-4-11)-2-pTOpOeH30 Yy paH-5-
wn)merokc)penmn)anerata (74c¢) (u3 Craguu-3 Beiue, 0,792 mmonb) B TT'® (6 mn) wu
aueroHuTpusa (3 M), UCMOJB3Ysl PACTBOP MOHOTrUApara ruapokcuaa jutus (56,9 mr, 2,376
MMOJIb) B Boze (3 MJI) M mepeMelnBaHue MPpU KOMHATHOH TeMIiepatype B TeueHue 14 4acos.
310 mano mocie oOpabOTKM M OYMCTKH C HMCIIOJIb30BAHMEM KOJIOHOYHOW XpomaTtorpaduu ¢
obpatmennoi daszoii [komonka C18 (50 r), amoupys ACN B Boxe (conepxameii 0,1% HCI) 0-
70%] 2-(4-anerun-2-((7-(2-(amuaoMeTw ) T puanH-4-111)-2-pTopOeHsodypan-5-
wi)MetokcH )penmn)ykcycHor kuciotel (74d) (109 mr, 31% Beixox) HCI conp B Bume Oemnoro
TBEPJOTO BEIIECTBA, 'H amPp (300 MI'u, IMCO-d¢) & 8,79 (m, J=5,2 T'u, 1H), 8,47 (c, 3H,
obmenmBarorcs ¢ D,0), 8,00 (¢, 1H), 7,91 (an, J=5,3, 1,7 I'u, 1H), 7,84-7,78 (m, 2H), 7,63-7,56
(m, 2H), 7,41 (n, J=8,1 'y, 1H), 6,52 (n, J=6,4 'y, 1H), 5,37 (c, 2H), 4,38-4,22 (m, 2H), 3,70 (c,
2H), 2,57 (c, 3H); F SIMP (282 MT';, IMCO-de) & -111,09; MC (3C+): 449.2 (M+1); Ananus,
paccuutannbii st C,sH, FN,Os-1,5HCI-2,5H,O: C, 54,78; H, 5.06; N, 5,11; CL 9,70;
Haiineno: C, 54,51; H, 4,80; N, 5,11; Cl, 9,86.

Cxema 75
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[Monyuenue 2-(4-auetni-2-((7-(2-(amuHOMETHI)- 3- D TOPIUPUANH-4 - UJT)-2-

¢dTopbenzodypan-5-mn)merokcH)peHnn)ykcycHon Kuciotsl (75d)

Cragus-1: IMonyuenne  N-((3-prop-4-(2-pTop-5-(runpoxcumernn)oensodypan-7-
WUT)IUPUANH-2-FJT)METHIT)-2-METHIINPOTIaH-2-cynbpuHamuna (75a)

Coenunenue 75a mojydaaud B COOTBETCTBUM C INMpoLeAypoi, onucaHHoil Ha Craguu-4

Cxempr 1, wu3 (2-¢rTop-7-(4.4,5,5-rerpamerii-1,3,2-qrokcadboponan-2-mui)oeH3odypan-5-

wi)meraHosa (64c¢) (500 mr, 1,712 mmonb) B nuokcane (15 mur), ucnonssys (+)-N-((4-xmop-3-
bTopnupunnH-2-un)MeTn)-2-Metwinponat-2-cynspuHamun (11¢) (453 wr, 1,712 mmons),
Pd(PPh;),Cl, (180 wmr, 0,257 mmois), K,CO; (710 mr, 5,14 mmonb) B Boge (2 M) U HarpeBaHue
B atmocdepe azora mpu 100°C B Teuenue 16 4. Dto mano mocne oOpabOTKM M OYUCTKH C
MOMOIIBIO KOJIOHOUHOH (hat-xpomarorpaduu [cusukarens (40 r), smoupys MeOH B JIXM O-
5%] N-((3-pTop-4-(2-¢prop-5-(runpokcumerin)0eH30dypaH-7-1i ) TUPUAUH-2- T )METHI )-2-
metuimponaH-2-cynbhunamun (75a) (366 mr, 54% sexon); MC (OC+): 395,10 (M+1).

Cranus-2: [Monyuenne STUI 2-(4-amermn-2-((7-(2-((1,1-
OUMETHIBTIICY Ib(pMHAMUI0 )METHI)-3-pToprupuauH-4-un)-2-propdenzodypan-S-
wi)MetokcH)penmn)anerara (75b)

Coenunenue 75b monyyanu B COOTBETCTBUHU C INpoLenypoi, onucaHHoil Ha Craguun-2
Cxempr 1, wmw  N-((3-¢prop-4-(2-prop-5-(runpoxcumerin)den3odypan-7-uin)mupuanH-2-
WI)METHN)-2-MeTuinponas-2-cynbpunamuna (75a) (330 mr, 0,837 mmons) B JIXM (20 M),

ucions3yst  tpudennndochun (329  wmr 1,255 wmmomb), otun  2-(4-amermn-2-

rugpokcudennn)anerar (64b) (186 mr, 0,837 mmons), pacrBop (E)-Ouc(4-xnopOensmn) nuases-
1,2-nukap6okcunara (DCAD, 461 mr, 1,255 mmone) B IXM (20 M) 1 nepemMelInBaHue MPH
KOMHATHOI TemIiepatype B TedeHue | gaca. 1o nano nocie oOpaboTKU U OUUCTKHU C TOMOIIBIO
KOJIOHOUHOH ¢ummi-xpomartorpaduu [cunukarens (40 r), amoupys EtOAc/MeOH (9:1) B cmecu

HU30MEPOB reKkcaHa 0-50%] 3TUNI 2-(4-auermn-2-((7-(2-((1,1-
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OUMETHITIICY Ib(p MHAMUI0 )METHI)-3-pTOoprupunuH-4-un)-2-propdbenzodypan-S-
ummerokcu)ernn)anerar (75b) (236 mr, 47% BbIXox) B Buxe Npo3padHoro macma; 'H SIMP
(300 MI'y, IMCO-de) & 8,53 (m, J=4,9 I'y, 1H), 7,81-7,79 (m, 1H), 7,66 (1, J=5,3 I'y, 1H), 7,63-
7,53 (m, 3H), 7,40 (m, J=7,6 I'u, 1H), 6,52 (n, J=6,4 'y, 1H), 5,88 (1, J=5,7 I'y, 1H), 5,33 (c,
2H), 4,45-4,37 (m, 2H), 3,92 (xB., J=7,1 'y, 2H), 3,72 (¢, 2H), 2,59 (c, 3H), 1,11 (c, 9H), 0,98 (T,
J=7,1T1, 3H); MC (3C+): 599,20 (M+1).

Cranus-3: [Monyuenue stun 2-(4-auerun-2-((7-(2-(amuHOMe TN )- 3- O TOPIUPUAMH-4- 1T )-
2-propbenzodypan-5-un)merokcu )penmn)arerara (75¢)

Coenunenue 75¢ mony4yanu B COOTBETCTBUU C Mpoueaypol, onucaHHoW Ha Craguu-7

Cxempr 1 u3  ortun  2-(4-auerun-2-((7-(2-((1,1-qumMe T TUIICY Ib() THAMKTO )METHIT ) - 3-

bToprupunuH-4-mn)-2-propdbenzodpypan-S-mn)merokcn)pernn)auerara (75b) (220 mr, 0,367
mmoib) B TT'®@ (20 mu), ucnonw3ys Boxsblii pactsop HCL, 3M (0,367 mn, 1,102 mMmonb) u
nepemMellMBaHue IPU KOMHATHOM TeMmIepaTtype B TedeHue 2 4. PeaknMOHHYIO CMech
KOHLIGHTPUPOBAIM JAOCYyXa ¢ mojdydeHueM ot 2-(4-anerun-2-((7-(2-(amuaoMeTHn)-3-
dToprmmpunuH-4-mn)-2-propdenzodypan-S-uia)MeToKCH )peHIIT )aerara (75¢), KOTOPBIi
UCTIONB30BAIM O€3 JOTOJIHUTENbHOW OUMCTKH Ha cienyromed cramuu, MC (3C+): 495,20
(M+1).

Cragus-4: Tlonmyuenue 2-(4-auetun-2-((7-(2-(amunomerun)-3-roprupunaua-4-wn)-2-
dropberzodypan-S-mi)merokcu)heHnT)yKCycHON Kucaotsl (75d)

Coenunenue 75d mosyuyanu B COOTBETCTBUHU C MpoLeAypoi, onucaHHoN Ha Craguun-8
Cxewmbl 1, u3 STUJ 2-(4-auerni-2-((7-(2-(amuaOMeTH)-3- O TOPIIUPUAUH-4- 1T )-2-
dTopbenzodypan-5-un)merokcu)penmn)anerara (75¢) (u3 Cragumn-3 Beiue, 0,367 mMMonb) B
TI'® (2 mn) u aueronutpuna (1 m), u Boxel (1 MIiI), MCHONB3ysl PacTBOP MOHOTHIpATa
ruapokcuaa nutus (28,7 mr, 1,2 MMONb) U NepeMelrBaHue MPU KOMHATHOH TeMIepaType B
TeueHHe 3 4YacoB. JTO Jano mnocie oOpabOTKM M OYHMCTKH € MCIOJIb30BAHHUEM KOJOHOYHOM
xpomarorpaduu ¢ oOpamennoii ¢aszoit [komonka C18 (50 r), smoupys ACN B Bonme
(comepkarueti 0,1% HCI) 0-70%] 2-(4-auetun-2-((7-(2-(amunometnin)-3-propnupunus-4-mi)-2-
¢dTopbenzodypan-5-mn)merokcu)penmn)ykcycHor kucnorsl (75d) (73 wmr, 43% seixon) HCI
COJIb B BUJE O€JIoro TBEPAOrO BEIIECTBa, 'H amp (300 MI', IMCO-dg) 6 8,65 (m, J=5,0 I'Ly,
1H), 7,86 (», J=1,6 T'u, 1H), 7,79 (1, J=5,3 T'u, 1H), 7,65-7,54 (m, 3H), 7,40 (n, J=8,0 I'u, 1H),
6,52 (n, J=6,4 T'u, 1H), 5,36 (c, 2H), 4,38 (c, 2H), 3,68 (c, 2H), 2,58 (¢, 3H); "°F SMP (282
MI'u, IMCO-de) & -111,13, -128,50; MC (OC+): 467,1 (M+1); AHanu3, pacCUMTaHHBIA IS
CasHooFaN>Os5-HCI- 1,5H,0: C, 56,66; H, 4,56; N, 5,29; Cl, 6,69; Haiineno: C, 56,52; H, 4,60; N,
5,22; Cl, 6,39.

Cxema 76
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[Tonyuenne 2-(4-auermn-2-((7-(3-(amunomeTmn)-2-proppenmn)-2-propdersopypan-5-

WT)METOKCH )(peHMIT)YKCYy CHON KUCIOTHI (76€)

Cragus-1: IMony4enue N-(2-¢rop-3-(2-dprop-5-(runpokcumermn)denzodpypan-7-
W1)0OeH3M)- 2-MeTHITponaH-2-cynbdruaamuna (76b)

Coenunenue 76b monyyanu B COOTBETCTBUU C MpoLenypoil, onucanHoi Ha Cranuu-4
Cxempr 1, wu3 (2-¢pTop-7-(4.4,5,5-rerpameri-1,3,2-qrokcadboponan-2-mui)oeH3odypan-S-
wi)metaHosa (64¢) (1,0 r, 3,42 mmonb) B guokcane (30 mu), ucnonbiyst (+)-N-(3-xmop-2-
dTopbensun)-2-merunnponas-2-cynspunamun (76a) (0,903 r, 3,42 mmonb), Pd(PPh;3),Cl,
(0,360 1, 0,514 mmomnp), K,COs3 (1,419 1, 10,27 mmonb) B Boxe (4 MJI) M HarpeBaHue B
armocdepe asora mpu 100°C B Tedenue 16 4. Dro mano mocne oOpabOTKM M OUHUCTKH C
MIOMOIIBIO KOJIOHOUHOM (udni-xpomatorpaduu [cunukarens (120 1), 3110Upys STHIALETATOM B
cmecu m3oMepoB rekcana 0-50%] N-(2-¢rop-3-(2-¢prop-5-(runpokcumermin)densodypan-7-
w)GeHs - 2-MeTHnponas-2-cynbduaamun (76b) (40 mr, 3% sbixon), 'H SIMP (300 MI'L,
JAMCO-dg) 6 7,61-7,45 (m, 3H), 7,37-7,26 (M, 2H), 6,40 (n, J=6,5 T'u, 1H), 5,87 (1, J=6,0 I'yy,
1H), 5,32 (T, J=5,8 'y, 1H), 4,61 (n, J=5,7 'y, 2H), 4,40-4,15 (m, 2H), 1,14 (c, 9H); MC (OC+):
394,10 (M+1).

Cranus-2: Ilonyuenue STUI 2-(4-amermn-2-((7-(3-((1,1-
IUMETHIBTIICY Ib(pHAMUI0 )MeTH)-2-PpTopdermn)-2-propdenzodypan-5-
wi)MetrokcH )penmn)anerara (76¢)

Coenunenue 76¢ nony4aiau B COOTBETCTBUU C IpoLeAypol, onucaHHoW Ha Craguu-2
Cxembr 1, 3 N-(2-¢prop-3-(2-dprop-5-(runpokcumerni )oeH30dpypaH-7-mui1)0eH3 U )-2-
MeTwinponas-2-cynbpunamuna (76b) (35 wmr, 0,089 mmons) B JAXM (10 M), umcronb3ys
tpudennndochun (35,0 mr, 0,133 mmons), stun 2-(4-anerun-2-ruapokcudenmn)anerar (64b)
(19,77 wmr, 0,089 mmonb), pactBop (E)-6uc(4-xnopbensun) auaszen- 1,2-nukapookcunara (DCAD,

49,0 mr, 0,133 mmonp) B JIXM (10 mi) u mepeMernnBaHue MpU KOMHATHOH TeMIlepatype B
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TeyeHne 16 yacoB. IT0 mano mocie oOpaboOTKU M OYMCTKH C MOMOIIBIO KOJOHOYHOW (HIraii-
xpomarorpaduu [cunukarens (40 r), smoupys 5% MeOH B IXM ] stun 2-(4-anernin-2-((7-(3-
((1,1-gumernmsTuncynbhuHaMUI0 )METUN)- 2-pTopdeHmn)-2-propdeHzodpypan-5-
win)merokcu)penmn)anerat (76¢) (12 mr, 23% Boixon),; MC (3C+): 598,20 (M+1).

Cragus-3: Ilomyuenue ostun  2-(4-auetwi-2-((7-(3-(amuHomeTwn)-2-dropdenmn)-2-
dTopbenzodypan-5-un)merokcu)penunn)anerara (76d)

Coenunenue 76d monyuyanu B COOTBETCTBHU C NpoLeaypoi, onucaHHoit Ha Cranuu-7
Cxembr 1, w3 ostun  2-(4-auetmwn-2-((7-(3-((1,1-1uMeTUII THIICYJIbG MTHAMUIO )METHT )-2-
bropdennn)-2-propdbenzodypan-5-un)merokcu)penmn)auerara (76¢) (10 mr, 0,017 mmoinp) B
TT'® (5 mn), ucnonw3ys 3M BonubiM pacteop HCI (0,017 mu1, 0,05 MMoub) U nepeMeInnBaHue
py KOMHATHOW TeMIepaType B TeueHue 2 4. ITO najo mocyie oopadoTku 3t 2-(4-anerun-2-
((7-(3-(amunomermn )-2-propdenmn)-2-propoersodypan-5-un)merokcu)penun)auerar  (76d),
KOTOPBINA HCIONB30BAIA O€3 NOMOJHUTENbHOW OYHCTKM Ha chenyroomeit cranuu; MC (DCH):
494,20 (M+1).

Cranus-4: IHonyuenne 2-(4-auerni-2-((7-(3-(amunomeTn)-2-propdenrn)-2-
dbropbersodypan-S-mn)MeTokcu )HeHUT)yKCyCHON KUCTOTHI (76€)

Coenunenue 76e mony4aiau B COOTBETCTBUM C IpoLEeAypoi, onucaHHoW Ha Craguu-8
Cxembl 1, u3 stun 2-(4-auermn-2-((7-(3-(amuuomernn)-2-propdennn)-2-propdensodypan-5-
wi)merokcn)penmn)anerata (76d) (or Cragum-3 Beiume, 0,017 mmomp) B TI'® (1 ™) u
aneronutpuie (0,5 mut), ucrmonb3yst pacTBop MoHoruapara ruapokcuaa jurus (1,221 wmr, 0,051
MMOJIb) B Boze (0,5 mul) u nepemelnnBaHue IpU KOMHATHOH Temreparype B TedeHue 14 4acos.
OT1o mano mocne oOpabOTKM M OYHUCTKH C MCIIONB30BAHMEM KOJIOHOYHOW Xpomarorpaguu ¢
oOparmenHoi (azoit [komonka C18 (50 r), samoupys ACN B Bome (conepxameii 0,1% HCI) O-
70%] 2-(4-anerun-2-((7-(3-(amunomernin)-2-propdennn)-2-propdbensodpypan-5-
W)MeTOKCH )heHm)ykeycHoi kucnotel (76e) (2,8 mr, 35% Brixon) HCl conms B Buzme Genoro
TBEPJIOTO BEIECTBA, 'H amp (300 MI'u, AMCO-dg) & 7,77 (m, J=1,6 T'u, 1H), 7,72-7,63 (m,
2H), 7,62-7,55 (m, 2H), 7,52-7,47 (m, 1H), 7,46-7,35 (M, 2H), 6,46 (n, J=6,5 'y, 1H), 5,34 (c,
2H), 4,19 (¢, 2H), 3,67 (¢, 2H), 2,57 (¢, 3H); "°F SIMP (282 MI'y, IMCO-dg) & -111,53, -118,43;
MC (OC+): 466,15 (M+1).
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ITonyuenue (H)-2-(2-(1-(7-(3-(amunOMeTMIT ) eHmn ) OeH30dypaH-5-
WIT)3TOKCH )(pEeHMIT)YKCYy CHOM KHUCJIOTBI (771) u (-)-2-(2-(1-(7-(3-

(amurOMeTHIN)penmn)OeH30¢hypaH-5-1i1)3TOKCH )heHIIT)YKCYCHOM KUCioThI (77g)

Cranus-1: ITonyuyenue 1-(7-6pombenzodypan-S-un)sranona (77b)

Coenunenue 77b monyyanu B COOTBETCTBUHU C MPOLENypoM, omucanHoi Ha Craguu-6
Cxewmsl 1, u3 7-6pombensodypan-S-kapdansaeruna (77a) (800 wmr, 3,55 mmons) B TT'® (20 mi),
ucnonb3yst merunmaruauii opomun (1,4 M B TI'®) (2,79 mn, 3,91 MMoIb) 1 epeMeIINBaHUE TTPH
-78 °C B Teuyenue | 4Haca. D10 mano mocje oOpabOTKH M OYHCTKH C MOMOIIBI KOJOHOYHOM
dbmm-xpomarorpaduu [cunukarens (40 1), smoupyst EtOAc B rekcane] 1-(7-0pomben3odypan-
S-un)atanon (77b) (630 mr, 74% Beixon) B Buze Oenoro macna, 1H AMP (300 MI'n, AIMCO-d6)
6 8,09 (m, J=2,2 T'y, 1H), 7,61 (n, J=1,5 'y, 1H), 7,52 (n, J=1,5 'y, 1H), 7,06 (n, J=2,2 I'y,
1H), 5,31 (n, J=4,2 'y, 1H), 4,82 (xB.1., J=6,4, 4,2 'y, 1H), 1,35 (&, J=6,4 ', 3H).

Cragus-2: Ilonyuenue stun 2-(2-(1-(7-Opomben3odypan-5-wui)3TOKCH)EeHUT)aleTaTa
(77¢)

Coenunenue 77¢ nonydanau B COOTBETCTBUU C Mpoueaypol, onucaHHod Ha Craguu-7
Cxemsl 25, u3 1-(7-6pombenzodypan-5-un)sranona (77b) (630 wmr, 2,61 mmons) B XM (20
mit), ucronb3ysi Tpudenmnpochun (720 mr, 2,74 mmonb), 3tun 2-(2-ruapoxcudeHn)anerar
(1¢) (494 wmr, 2,74 wmwmonb), pactBop (E)-Omc(4-xnopbensmn)nnaszen-1,2-nukapOokcunara

(DCAD, 1008 wmr, 2,74 mmomb) B JAXM (10 mMi) u mnepeMerinBaHue INPH KOMHATHOMN
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Temmeparype B TedeHue 1 waca. D10 nano mocie 0o0pabOTKM W OYHUCTKH C TIOMOIIBIO
KOJIOHOUHOH (aii-xpomartorpaduu [cunukarens (24 r), smoupys DMA-80 B IXM 0-60% ]
stun 2-(2-(1-(7-6pombenzodypan-5-un)rokcu)pennn)anerar (77¢) (500 mr, 47% soixon); 1H
SAMP (300 MI'y, IMCO-d6) & 8,11 (m, J=2,2 I'u, 1H), 7,68 (a, J=1,5 I'y, 1H), 7,58 (x, J=1,5
I'y, 1H), 7,19 (nn, J=7,7, 1,7 T'u,1H), 7,11 (ax, J=8,1, 1,8 I'y, 1H), 7,06 (n, J=2,3 'y, 1H), 6,82
(nm, J=7.5, 6,4 T'y, 2H), 5,61 (xB., J=6,3 'y, 1H), 4,15-4,06 (M, 2H), 3,67 (c, 2H), 1,52 (n, J=6,3
I'u, 3H), 1,20 (1, J=7,2 'y, 3H).

Cranusa-3: Iomyuenme  stun  2-(2-(1-(7-(3-(amunomernn)henmn)oeHzodpypan-5-
wi)sTokcu )penun)auerara (77d)

Coenunenue 77d monyyanu B COOTBETCTBUHU C INpouenypoi, onucaHHoil Ha Craguun-4
Cxemsl 1, u3 stun 2-(2-(1-(7-6pombenzodypan-5-mn)arokcn)penmn)anerara (77¢) (250 wr,
0,620 MMoJb) B mUOKCaHe (5 MIT), UCTIOJIB3YsI THAPOXJIOpHT 3-(aMUHOMETHI)(PEeHUITOOPOHOBOMH
kucyotel (9e) (0,232 1, 1,240 mmons), Pd(PPh3),Cl, (65,3 mr, 0,093 mmons), KoCO5 (257 wr,
1,860 mmoub) B Boze (1 mu) u HarpeBanue B arMocepe azora npu 90°C B Tedenue 3 4. I10
nano rmocie oOpabOTKM M OYHMCTKH C TOMOIIBI0 KOJOHOYHOW (umni-xpomarorpaduu
[cumukarens (12 1), osmoupys DMA-80 B XM  0-50%] ostun  2-(2-(1-(7-(3-
(amuHOMeTHIN)pernn)oer3odypan-5-un)stokcn)penmn)anerar (77d) (150 mr, 56% sbixon);, 1H
SAMP (300 MI'y, IMCO-d6) & 8,07 (r, J=2,2 T'y, 1H), 7,81 (x, J=1,9 I'y, 1H), 7,71 (a.T., J=7.5,
1,6 T'u, 1H), 7,66 (n, J=1,7 I'y, 1H), 7,56 (n, J=1,7 T'u, 1H), 7,46 (1, J=7,5 T'y, 1H), 7,39 (7,
J=7,5Tu, 1H), 7,19 (an, J=7.4, 1,7 I'y, 1H), 7,10 (t.x., J=7,8, 1,8 I'y, 1H), 7,00 (x, J=2,2 I'y,
1H), 6,88 (n, J=8,2 'y, 1H), 6,84-6,76 (M, 1H), 5,66 (xB., J=6,2 'y, 1H), 4,16-4,02 (™, 2H), 3,82
(c, 2H), 3,69 (c, 2H), 1,60 (n, J=6,3 I'u, 3H), 1,17 (1, J=7,1 T'y, 3H).

MC (3C+): 430,20 (M+1); MC (3C-): 428,20 (M-1).

Cranus-4: [TonyueHnue 2-(2-(1-(7-(3-(amunOMeTHT ) pernT)0eH30dypaH-5-
WIT)3TOKCH )(peHmIT)yKCyCHOM KUCTOTHI (77€)

Coenunenue 77e mony4yaiau B COOTBETCTBUM C IpoLeAypol, onucaHHON Ha Craguu-8
Cxewmsl 1, u3 stun 2-(2-(1-(7-(3-(amunomernn)penmn)oen3odypan-S-un)3TokcH )peHn)anerara
(77d) (150 wmr, 0,349 mmoinb) B TI'® (2 mu1) u MeOH (2 mu1), ucronb3ysi pacTBOp TuUaparta
rugpokcuna gutust (88 mr, 2,095 mmons) B Bome (1 Mi) u mepemMernnBas MpU KOMHATHOM
TemmnepaTrype B TedeHue 15 "acoB. DTo mano mociie oOpabOTKH U OYUCTKU C UCTIOJIb30BAHUEM
KOJIOHOUHOM xpoMaTorpaduu ¢ obpariennoit dasoii [kosionka C18 (50 r), smoupyst ACN B Boze
(comepxkamern  0,1% HCl) 0-100%]  2-(2-(1-(7-(3-(amunometwn)penrmn)oen3odypan-5-
win)3TokcH )penmn)ykcycHor kuciotel (77e) (85 mr, 61% Bexon) HCI conp B Bunme Oenoro
TBEPJIOTO BEIECTBA, 'H smMP (300 MI'y, AMCO-dg) & 12,27 (c, 1H, obmenuBarotcs ¢ D,0),
8,53 (¢, 3H, obmenuBatotes ¢ D,0), 8,07 (7, J=2,2 ', 1H), 8,01 (m, J=2,3 'y, 1H), 7,91 (m, 1H),
7,71 (m, J=1,6 T'u, 1H), 7,64 (n, J=1,7 I'y, 1H), 7,59-7,54 (m, 2H), 7,18 (an, J=7,4, 1,7 'y, 1H),
7,07 (r.n., J=7,8, 1,8 ', 1H), 7,00 (xn, J=2,2 I'u, 1H), 6,85 (n, J=8,2 I'y, 1H), 6,79 (T.1., J=7,4,
1,0 T'u, 1H), 5,65 (xB., J=6,2 I'u, 1H), 4,12 (c, 2H), 3,64 (c, 2H), 1,61 (x, J=6,2 I'y, 3H), MC
(BC+): 402,15 (M+1); (3C-): 400,15 (M-1).

Cranus-5: ITony4enue (+)-2-(2-(1-(7-(3-(amuuomeTmn)penumn)oen3odypan-5-
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WJT)3TOKCH )(DEHUIT ) YKCY CHOU KHCJIOTBI (77%) u (-)-2-(2-(1-(7-(3-
(amuHOMeTHI)pern)0eH30(ypaH-5-1i1)3ToKCH )heHIIT)YKCYyCHOM KHCTIOThI (77g)

Coenunenue 2-(2-(1-(7-(3-(amunometwn)penun)doenzodypaH-5-
W1)3TOKCH )peHmn)ykcycHol kuciotel (77e) (2,5 r) nmoxsepranu npenapaTuBHOMY HOPMaJlbHO-
(a30BOMY XHPaAIBHOMY pa3AeIeHHUIO C UCIIOIb30BAHUEM CIIEAYIOLIEro crnocoda.

XupanpHbI penapaTuBHEIN CIOCO0:

Kononka: Chiralpak IA 250x30 MM, 5 wwukpon; MoOumbHas ¢asa A: 0,1%
uzonponmwiamuia B rekcaHe/MTBD (50:50); MoOuibHas ¢aza B: JIXM:Meranon (50:50);
Uzokparnyecknit  A:B:  80:20; Ckopoctb mortoka: 25 wmu/muH, PactBopurens:
Nzonpormunamun-+AXM+Meranon (50:25:25).

XupaabHbIN aHATUTHYECKUH CIIOCO0:

Kononka : DIACEL CHIRALPAK-IA, 250 MM *4,6 MM , 5 MKM

Mobunbnas ¢aza: A: H-ITEKCAH+MTBED(50:50)+0,1%HUIIC B: AXM : MeOH(50:50);
Cxkopoctb moroka: 1,0 mu/muH, m3okparudeckuit: 20%B; odbem BBemeHHOH mpoObr: 10 MK,
Herextop @AM 271HM 4HM.

DTO mano cienyrouiee:

Hzomep I B BUJIE (-)-2-(2-(1-(7-(3-(amunOMeTHN ) peHmT)OeH30h ypaH-5-
wn)3TokcH )penmn)ykcycHor kucnotel (77g) [Bpems yaep:kuBaHus=9,567 MuH (XUpaJbHBIN
aHanutTudeckuii Mmeron), 985 mr, 39% BeineneHHbIH BbxoA, 98,59% xupanbHast yucrora, 99,16
axupaibHast uuctora, 97,18% ».1. {M3omep-1 Bpems ynepxusanus 9,567 (98,59%); U3zomep-2
Bpewms ynepxusanus 14,920 (1,410%)}]; 'H SIMP (300 MI', JIMCO-dg) & 8,20 (c, 1H), 8,10-
7,98 (M, 2H), 7,81-7,68 (m, 2H), 7,50-7,38 (M, 1H), 7,37-7,25 (m, 1H), 7,14-7,06 (M, 1H), 7,06-
7,00 (m, 1H), 6,99-6,85 (m, 1H), 6,84-6,76 (M, 1H), 6,75-6,61 (m, 1H), 5,77-5,62 (M, 1H), 3,97 (c,
2H), 3,80 (m, J=14,6 'y, 1H), 3,08 (x, J=14,4 T'y, 1H), 1,58 (x, J=5,4 T'y, 3H); MC (OC+):
402,40 (M+1); (OC-): 399,95 (M-1); VYron onrmyeckoro BpameHust [o]p=-75,77 (c=0,5,
JIM®A); 330 mr pmansoro m3omepa I mpeBpamanu B conb HCl ¢ mMOMOIIBIO KOJOHOYHOMH
xpomarorpadpuu ¢ oOpamennoii ¢aszoii [komonka C18 (50 r), smoupys ACN B BOme
(comepxameir  0,1% HCI) 0-100%] ¢ nonyyenwem 260 wmr  (-)-2-(2-(1-(7-(3-
(amuHOMeTIIT)eHmn)0eH30dypaH-5-mn)aTokcu ))penun)ykcycHor kucnorsl (77g) HCl conp B
BUIEe Oenoro TBEPAOrO BEIIECTBA; 'H saMp (300 MI'u, IMCO-dg) 6 1225 (c, 1H,
obmenuBarorcs ¢ D,0), 8,27 (¢, 3H, oOmenusatorcs ¢ D,0), 8,08 (n, J=2,2 ', 1H), 7,99-7,94
(M, 1H), 7,90 (n.1., J=7,6, 1,5 I'u, 1H), 7,72 (n, J=1,6 I'u, 1H), 7,62-7,59 (m, 1H), 7,57 (n, J=7.6
I'u, 1H), 7,55-7,49 (m, 1H), 7,18 (an, J=7,4, 1,7 I'u, 1H), 7,11-7,03 (m, 1H), 7,01 (7, J=2,2 I'y,
1H), 6,87-6,74 (m, 2H), 5,65 (xB., J=6,1 I'u, 1H), 4,14 (c, 2H), 3,63 (c, 2H), 1,61 (x, J=6,3 I'L,
3H); MC (3C+): 402,10 (M+1); (3C-): 400,10 (M-1); Yron onTtu4eckoro BpamieHus [o]p=-
70,00 (c=0,3, 1:1 H,O/MeOH), Ananus, paccuntannbiii 1ist CosHo3sNO4.HCLO,5H,0: C, 67,19;
H, 5,64; Cl, 7,93; N, 3,13; Haiineno: C, 67,22; H, 5,75, Cl, 8,02; N, 3,21.

Hzomep II B BUZIE (+)-2-(2-(1-(7-(3-(amunomeTmn)peHmn ) 0eH3zodypan-5-
win)sTokcu)penun)ykcycHon kucnotel (77f) [Bpemsi ynep:xkuBanus=14,471 MuH (XHpabHBIHA

aHanutudeckuit meron), 830 mr, 33% BeieneHHbIi Bbixoa, 98,40% xupanbHast yucrora, 97,69
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axupasbHast 4ucToTa, 96,82% 5.u. {H13omep-1 Bpems ynepxxusanus 10,128 (1,592%); U3zomep-2
Bpewms yaepxusanmst 14,392 (98,408%)}]; 'H SIMP (300 MI'y, IMCO-de) & 8,22 (c, 1H), 8,12-
7,98 (M, 2H), 7,81-7,69 (m, 2H), 7,49-7,38 (M, 1H), 7,38-7,26 (m, 1H), 7,15-6,98 (M, 2H), 6,98-
6,86 (m, 1H), 6,85-6,75 (m, 1H), 6,75-6,63 (M, 1H), 5,79-5,59 (m, 1H), 3,98 (c, 2H), 3,84-3,73 (m,
1H), 3,12-3,01 (m, 1H), 1,64-1,52 (M, 3H); MC (3C+): 402,50 (M+1); (3C-): 399,95 (M-1);
VYron ontuueckoro Bpamenus [o]p=+77,03 (c=0,5, AM®PA); 270 r 13omep II npespamanu B
conb HCI ¢ momomipro KooHOUHOH xpomarorpadun ¢ obpamenHol ¢asoii [kononka C18 (50 r),
smoupyss ACN B Bone (comepxameii 0,1% HCI) 0-100%], monyuast 220 mr (+)-2-(2-(1-(7-(3-
(amuHOMeTII)eHmT)0eH30d ypaH-5-mn)atokcu )penun)ykcycHor kucnotel (77f) HCI conp B
BUIEe Oenoro TBEPAOro BEIIECTBA; 'H saMp (300 MTI'u, AMCO-dg) 6 1225 (c, 1H,
obmenuBarorcs ¢ D>0), 8,28 (¢, 3H, obmenusatorest ¢ D,0), 8,08 (n, J=2,2 T'u, 1H), 7,97 (c,
1H), 7,90 (a.1., J=7,6, 1,6 T', 1H), 7,72 (n, J=1,6 T'y, 1H), 7,60 (7, J=2,4 T'u, 1H), 7,57 (n, J=7.5
I'u, 1H), 7,55-7,49 (m, 1H), 7,18 (nn, J=7,4, 1,8 T'y, 1H), 7,07 (t.a., J=7,9, 7,3, 1,8 ', 1H), 7,01
(m, J=2,2 T'y, 1H), 6,87-6,75 (M, 2H), 5,65 (xB., J=6,3 ', 1H), 4,14 (c, 2H), 3,63 (c, 2H), 1,61
(n, J=6,3 Ty, 3H); MC (BC+): MC (BC+): 402,10 (M+1); (OC-): 400,10 (M-1); VYron
onTHyeckoro BpameHus [a]p=+67,08 (c=0,325, 1:1 H,O/MeOH); Ananu3, pacCYUTaHHBIN IJIsI
C,sH23NO4.HCL,0,5H,0: C, 67,19; H, 5,64; Cl, 7,93; N, 3,13; Hatineno: C, 67,12; H, 5,81; Cl,
8,01; N, 3,24.

Cxema 78
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NH; 78e
IMonyuenue 2-(2-((7-(3-(amurOMeTIT ) ermn )-4-( 1 -meTni- 1 H-nupazon-4-
wn)0eH30¢ypaH-S-mi)MeTOKCH ) eHUIT)YKCYCHOHN KUCIIOTHI (78e€)
Cranusa-1:  Ilonmyuenme — mpem-Oytun  3-(5-popmumin-4-(1-merun-1H-nupazon-4-

win)ben3zodypan-7-mn)densunkapobamara (78b)

Coenunenue 78b mosyyanu B COOTBETCTBUHU C MpOLEeAypoi, onucaHHoi Ha Cranuu-4
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Cxewmsl 1, u3 7-(3-(((mpem-0ytokcukapOoHnI)aMiuHO)MeTHI )peHmn)-S5-popmundenzodypan-4-
i tpudropmerancyiabdonara (68¢) (190 mr, 0,380 Mmoib) B nuokcane (6 M), Ucrnonb3ys 1-
metmi-4-(4,4,5,5-terpameruin-1,3,2- nuokcadoponan-2-un)-1H-mupazon (78a) (158 wmr, 0,761
mmodb, CAS Ne 761446-44-0), Pd(PPhs3)s (44 wmr, 0,038 mmonb), pocdar kamus (161 mr, 0,761
MMOJib) U mepemernnBanue npu 85°C B Teyenue 170 muH. DTO mano mocie oOpabOTKU |
ouncTky [cumukarens (12 r), smoupyst EtOAc/MeOH (9:1) B rekcane 0-100%] mpem-Oytun 3-
(5-popmun-4-(1-metun- 1 H-nupazon-4-un)oensodypan-7-un)densuikapobamar (78b) (142 wr,
87% BBIXOI) B BHJIE JKEJITOTO TBEPJOTO BEIIECTBA, 'H ssMP (300 MI'u, IMCO-dg) 6 10,20 (c,
1H), 8,27-8,19 (m, 2H), 8,01 (c, 1H), 7,84 (¢, 1H), 7,82-7,73 (m, 2H), 7,56-7,47 (m, 2H), 7,34 (x,
J=7,7 Ty, 1H), 7,19 (n, J=2,3 T'y, 1H), 4,25 (n, J=6,2 T'u, 2H), 3,99 (c, 3H), 1,41 (c, 9H); MC
(OC+): 432,20 (M+1).

Cranusa-2: Tlonyuenue mpem-0ytun 3-(5-(ruppoxkcumertin)-4-(1-merun-1H-nupason-4-
win)benszodypan-7-un)densmikapdamara (78¢)

Coenunenue 78¢ nony4anau B COOTBETCTBUU C IpouLeaypol, onucaHHol Ha Craguu-3
Cxembl 5, wu3 mpem-Oytun 3-(5-popmun-4-(1-merun- 1 H-mpazon-4-un)denzodypan-7-
wn)bensmwikapbamara (78b) (142 wmr, 0,329 mmonb) B TI'® (2,5 ma) u MeOH (2,5 M),
ucnons3yst bopruapua Hatpus (37,4 mr, 0,987 MMoub) U epeMeIInBaHUe TPU K.T. B TEUCHUE 5
MHUH. JTO pAajno mocie OOpalOTKM M OYHUCTKH C HCIOJb30BAHHEM KOJOHOYHOW (hiamm-
xpomatorpadun [cumukarens (12 r), amoupys EtOAc/MeOH (9:1) B rekcane 0-100%] mpem-
oyTun 3-(5-(runpokcumern)-4-(1-merun- 1 H-nupaszon-4-un)oensodypan-7-min)deH3nnkapoamar
(78¢) (130 mr, 91% BbIXOA) B BUIE OECLIBETHOI MEHBI,

'H SAMP (300 MI', IMCO-dg) & 8,10-8,04 (m, 2H), 7,81-7,72 (m, 3H), 7,66 (c, 1H),
7,55-7,44 (m, 2H), 7,29 (n, J=7,4 T'y, 1H), 7,01 (n, J=2,3 I'u, 1H), 5,26 (1, J=5,3 I'y, 1H), 4,60
(m, J=5,3 Ty, 2H), 4,24 (7, J=6,3 I'y, 2H), 3,96 (¢, 3H), 1,41 (c, 9H).

Cranus-3: ITonyuenue mpem-0oy T 2-2-((7-(3-(((mpem-
OyTokcukapOoHMIT)aMuHO )MeTHI )b eHmn)-4-(1-merun- 1 H-iupazosn-4-un)denzodypan-5-
wi)metrokcH)penmn)anerara (78d)

Coenunenue 78d monyyanu B COOTBETCTBUU C MpoLenypoi, onucaHHoi Ha Craguu-2
Cxewmsl 1, uz mpem-6ytun 3-(5-(ruppoxcumerin)-4-(1-mermn- 1 H-mpazon-4-un)oensodypan-7-
wi)oensmwikapbamara (78¢) (95 wmr, 0,219 mmoins) B JIXM (8 mu), ucrionbiyst mpem-oytun 2-(2-
rugpokcudennm)anerar (23¢) (91 mr, 0,438 mmons), Tpudennndocdun (115 mr, 0,438 mmons),
pactBop (E)-Ouc(4-xnopOensnn) auaszen-1,2-mukapbokcunar (DCAD, 161 mr, 0,438 mMmonb) B
JAXM (2 mi1) 1 epeMeInnBaHye Mpu KOMHATHOW TeMIlepaType B T€UeHHe 2 4. DTO a0 1mocie
00pabOTKH U OYHUCTKHU C MCIIOJIb30BAHHEM KOJIOHOYHOH (iauI-xpomarorpaduu [cunmkarens (12
r), smoupys EtOAc/MeOH (9:1) B rekcane 0-100%] tper-Oyrun 2-(2-((7-(3-(((tpert-
OyTokcukapOoHmIT)aMuHO )MeTH ) eHmn)-4-(1-merun- 1 H-mupazon-4-un)denzodypan-5-
wi)merokc)penmn)anerat (78d) (90 mr, 66% BbIxon) B Buze npospaunoro macia, MC (OC+):
646,2 (M+Na).

Cragus-4: Ilomyuenue 2-(2-((7-(3-(amuHomerwn)denmn)-4-(1-merun- 1H-upazon-4-

mn)0eH30(ypaH-S-m1)MeTOKCH ) eHUIT)YKCYyCHOM KUCITOTHI (78e)
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Coenunenue 78e mony4anau B COOTBETCTBUU C MpoLeAypol, onucaHHoW Ha Ctanuu-6
Cxemsl 68, u3z mpem-Oytun 2-(2-((7-(3-(((rper-OyToxcukapObonmn)amMuno )MeTin )perni)-4-(1-
metui- 1 H-nupazon-4-un)oensopypan-S-un)merokcn)penmnn)auerara (78d) (90 wmr, 0,144
mmoJib) B TT'® (4 mu), ucnone3ys mpem-6yroxkeun Harpus (100 mr, 1,041 mmons) u Boay (10,00
MK, 0,555 mmone) u HarpeBanue no 67°C B Teyenue S5 aHel. DTo nmajo mocie oOpaboTKU U
OYHCTKH C UCIIOJIb30BaHUEM KOJIOHOYHOH (hiaur-xpomarorpaduu [kononka C18 (50 r), smoupys
ACN B BOome 0-100%]  2-(2-((7-(3-(amunomerwun)denmn)-4-(1-merun- 1 H-nupazon-4-
wn)oeH3odypan-S-mn)metokcH ))henun)ykcycHyro kucioty (78e) (21 mr, 31% BbIXOa) B BUIE
0eNoro TBEpPAOro BEIIEeCTBA; 'H ssMP (300 MI'u, IMCO-dg) & 8,31 (c, 1H), 8,13 (m, J=9,0 I'y,
3H), 8,06 (¢, 1H), 7,81 (c, 1H), 7,48 (t, J=7,7 T'u, 1H), 7,34 (n, J=7,7 T'y, 1H), 7,17-6,94 (m,
3H), 6,80 (T, J=7,3 I'u, 1H), 6,72 (1, J=8,2 I'u, 1H), 5,29 (¢, 2H), 3,99 (c, SH), 3,39 (¢, 2H); MC
(OCH): 468,2 (M+1); (OC-): 466,2 (M-1).

Cxema 79
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IMonyuenue 2-(2-((7-(3-(amunroMeTmN) e )-4-((1-meTun- 1 H-niupazon-3-

WI)METOKCH )0eH30(ypaH-5-m1)MeToKcH )(heHIIT)YKCYyCHOM KHCIOTHI (79g)

Cramus-1: Tlonydyenue 7-0pom-4-((1-merun-1H-nupason-3-mn)merokcn)oensodypan-5-
kapbanmpaeruna (79b)

Coenunenue 79b monyyanu B COOTBETCTBUHU C MpoLenypoil, onucaHHoi Ha Cranuu-4
Cxewmsl 14, u3 7-0pom-4-runpokcudenzodypan-S-kapdanpaeruna (65a) (256 mr, 1,062 mmons) B
arierone (6 mut), ucnonsdys 3-(0pommernn)-1-metwn-1H-mmupaszon (79a) (360 mr, 2,057 mMmons;
CAS Ne 102846-13-9), K»COs3 (440 mr, 3,19 MMonb) U mepeMeIINBaHUE B TEYCHUE HOYHU TPHU
K.T. Jr10 pamo mocie oOpabOTKM W OYUCTKH C HCIOJb30BAHHEM KOJOHOYHOH (paim-
xpomarorpaduu [cumikarens (12 1), smoupyst EtOAc/MeOH (9:1) B rekcane 0-80%] 7-6pom-4-
((1-metun-1H-mmpason-3-un)merokcn)oenzodpypan-S-kapdbanpaerun  (79b) (333 wmr, 94%
BBIXOX) B BHIe Oesnoro TBepaoro semectsa; 'H SIMP (300 MI'y, JIMCO-dg) & 10,15 (c, 1H),
8,26 (n, J=2,3 I'u, 1H), 7,76 (¢, 1H), 7,67 (n, J=2,2 'y, 1H), 7,58 (n, J=2,3 I'u, 1H), 6,33 (7,
J=2,2Tn, 1H), 5,44 (c, 2H), 3,80 (c, 3H).
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Cragus-2: Ilonyuyenue (7-0pom-4-((1-merun-1H-nmpason-3-mn)merokcn)oersodypan-5-
wi)meranona (79¢)

Coenunenue 79¢ nony4anau B COOTBETCTBUU C IpoLEAypol, onucaHHoW Ha Craguu-3
Cxembr 5, u3 7-6pom-4-((1-mermn- 1 H-nupazon-3-uia)merokcu)oenzodypan-S-kapoanbaeruaa
(79b) (165 wr, 0,492 mmonb) B TI'® (4 M) u MeOH (4 min), ucnons3yst Oopruipun HaTpus
(55,9 wmr, 1,477 mmonp) W mepemelIBaHue NpU K.T. B TedeHue 10 MuH. DTO nmano mocie
obpabotku (7-6pom-4-((1-metun-1H-nimpaszon-3-mn)merokcn ))oen3odypan-S-un)meranona (79c¢)
(166 mr, 100% BbIxON) B BUuAe Oesoro TBepaoro Bemectsa;, MC (3C+): 359,0, 361,0 (M+Na).

Cragus-3: Tlonyuenue 3-(((7-Opom-5-(0pommeTiin)oeH30(ypaH-4-1T)OKCH)MeTH)-1-
meTu- 1 H-nupazona (79d)

Coenunenue 79d monyuyanu B COOTBETCTBUHU C INpouenypoi, onucaHHoil Ha Cragun-3
Cxembl 605, m3 (7-O6pom-4-((1-merun-1H-nupason-3-nn)merokcn)deH3odypan-S-mi)meraHona
(79¢) (166 wmr, 0,492 mmonb) B cyxoM JIXM (8 mu), ucrionesyst PBr; (0,056 mi, 0,591 mmons) u
nepememnBanie B Tedenne 90 wmuH. OT0o jmano mociae obpadorku  3-(((7-6pom-5-
(6pommeTnn)oen3odypaH-4-mn)okcu)merin)- 1-merun- |H-upazon (79d) (197 wr), kotopsiit
UCTIONIB30BAJIH O€3 JIOMONHUTENBHON ounuCTKH Ha cienyromieit ctanuu; MC (3C+): 4209, 4229,
4249 (M+Na).

Cragus-4: IHonyuenue S3TUI 2-(2-((7-6pom-4-((1-metun- 1H-tupazomn-3-
WJT)METOKCH )0eH30¢ypaH-5-min)merokcH )penmn)auerara (79¢)

Coenunenue 79e nony4anu B COOTBETCTBUU C MpouLeaypol, onucaHHoW Ha Craguu-4
Cxempr 14, wm  3-(((7-6pom-5-(0pommetiin)oeH30(pypaH-4-11)oKcH )MeTun)- 1 -metmi- 1 H-
nupaszona (79d) (197 wr, 0,492 mmonp) B auerone (10 wmu), ucmomb3ys stun 2-(2-
rugpokcudenum)anerar (1¢) (177 mr, 0,985 mmorns) n kapOonar kanus (272 mr, 1,970 mmons) u
nepeMelIiBaHie B TEYEHHEe HOYM MpPH K.T. DTO JAajo mocie OOpabOTKM U OYMCTKH C
UCIIOJIb30BAHUEM  KOJIOHOYHOH  (umiu-xpomarorpadun  [cumukarens (12 1), smoupys
stunaueratom/MeOH (9:1) B cmecu usomepoB rekcana 0-80%] stunm 2-(2-((7-6pom-4-((1-
metwi- 1 H-nupason-3-un)merokcn )oensodypan-S-mn)merokcu))penmn)anerar (79e) (172 wr,
70% BBIXON) B BHJE JKEJITOrO Macha, 'H smP (300 MI'u, AMCO-dg) 6 8,13 (m, J=2,3 T'u, 1H),
7,64 (n, J=2,2 T'u, 1H), 7,50 (¢, 1H), 7,35 (n, J=2,3 I'u, 1H), 7,31-7,11 (m, 2H), 7,03-6,84 (Mm,
2H), 6,26 (n, J=2,2 T'y, 1H), 5,25 (¢, 2H), 5,05 (¢, 2H), 3,99 (x8B., J=7,1 'y, 2H), 3,79 (c, 3H),
3,60 (c, 2H), 1,06 (1, J=7,1 I'y, 3H); MC (OC+): 521,1, 523,0 (M+Na).

Cragus-5: IMonydenue stun 2-(2-((7-(3-(amurometiun)pennn)-4-((1-merun- | H-mupazon-
3-un)merokcu )denzodypan-S-un)merokcu)denrn)anerara (79f)

Coenunenue 79f monyuyanu B COOTBETCTBUH C Mpolenypoii, onucaHHol Ha Craguu-7
Cxembr 25, w3 stun 2-(2-((7-6pom-4-((1-metun-1H-nupason-3-nn)merokcu)oensodypan-5-
wi)metrokcn)penmn)anerata (79e¢) (86 wmr, 0,172 mmonp) B nuokcane (5 Mi), HCHONB3Ys
rugpoxiopun  3-(amuHOMeTH)QeHnIOopoHoBoi  kuciaoTel (9e) (48,4 wmr, 0,258 wmmorb),
ouc(rpudpennndochun)namnaanii (II) xmopun (18,13 mr, 0,026 mmons), pacrsop K.CO3 (71,4
mr, 0,517 mmonb) B Boze (0,5 mi) u nepememnBanue npu 100 °C B teuenue 4,5 4. 1o mano

nocie oOpabOTKM M OUYUCTKM C MCHOJb30BAaHMEM KOJOHOYHOW (QudII-Xpomarorpadpuu
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[cunmukarens (12 r), smoupys DMA-80 B JIXM 0-80%] st 2-(2-((7-(3-(amuHOoMeTHIT ) heHM )-
4-((1-metun- 1H-nmpazon-3-un)merokcn))oenzodpypan-5-un)merokcn)penun)anerar  (79f) (74
mr, 82% BeIxon) B BUAe TeMHoro mMacna, MC (9C+): 526,2 (M+1).

Cragus-6: Ilomyuenme 2-(2-((7-(3-(amunomerwn)denrn)-4-((1-mernn- 1 H-mupazon-3-
WJT)METOKCH )0eH30(y paH-5-1i1)METOKCH )(PEHUIT)yKCYyCHOM KUCIOTHI (79g)

Coenunenue 79g mosydainun B COOTBETCTBUHU C IpoLenypoi, onucaHHoil Ha Cranuu-8
Cxembl 1, u3 STHIT 2-(2-((7-(3-(amunometun)penmn )-4-((1-merun- 1 H-nupazon-3-
wi)MeToKkcH )oen3odypan-5-mn)merokcn)penmn)auerara  (79f) (74 wmr, 0,141 wmmonb) B
MeOH/TT'® (6 mi, 1:1), ucnone3ys pactBop runpokcuaa autus (67 mr, 1,597 mmons) B Boze (2
MJI) W TIepEMEIIUBAHUE B TEUYEHUE HOYU MPHU K.T. ITO AAJNO TOoche 0OpabOTKH M OYUCTKH C
UCTIOJNIB30BAHUEM KOJIOHOYHOW xpomarorpaduu ¢ obpamenHor ¢asoii [komonka C18 (50 r),
smoupysi ACN B Bome 0-100%] 2-(2-((7-(3-(amunomerwn)penmn)-4-((1-metwn- 1 H-nmupaszon-3-
WI)METOKCH )0eH30(dypaH-5-mn)Merokcn ) heHmn)ykcycHoit kucnotsl (79g) (50 mr, 71% BeIxon) B
BUJEe OEJIoro TBepAOro BEIIeCTBA, 'H ssMP (300 MI'y, IMCO-dg) 6 8,17 (c, 1H), 8,13-7,98 (M,
2H), 7,82 (¢, 1H), 7,70 (n, J=2,2 T'y, 1H), 7,44 (1, J=7,6 I'y, 1H), 7,38-7,22 (m, 2H), 7,16-6,96
(M, 2H), 6,78 (1, J=7,3 T'y, 1H), 6,69 (a, J=8,1 T'u, 1H), 6,36 (n, J=2,2 I'u, 1H), 5,30 (c, 2H),
5,15 (¢, 2H), 3,97 (c, 2H), 3,83 (¢, 3H), 3,39 (¢, 2H); MC (3C+): 498,2 (M+1), (3C-): 496,2 (M-
1); Anamus, paccumrannbii misi: CooHyyN3Os5,0,2HCL: C, 69,00; H, 5,43; N, 8,32; Cl, 1,40;
Haiineno: C, 69,02; H, 5,40; N, 8,45; Cl, 1,19.

Cxema 80
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[Monyuenne 2-(2-((7-(3-(amuHOMeTI ) PpeHn)-4-(TUpUaNH-4-UIMeTOKCH )0eH30(ypaH-5-
w)MeToKcH )peHmn)ykcycHol kucnotsl (80g)

Cragus-1: Tlonyuyerne 7-0pom-4-(mupuanH-4-uiIMeToKCH )oeH30dypaH-S5-kapbampaeruaa
(80b)

Coenunenue 80b monyuyanu B COOTBETCTBUHU C MpoLenypoi, onucaHHoi Ha Craguu-4
Cxewmsl 14, u3 7-0pom-4-runpokcudenzodpypan-S-kapdbanpaeruna (65a) (295 mr, 1,224 mmons) B
anierose (8 mu), ucnone3ys 4-(opommernm)nupuaus, HBr (80a) (619 mr, 2,448 mmonp, CAS Ne
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54751-01-8), KoCO3 (1015 wmr, 7,34 MMOIb) U IepeMeIINBaHIE TP KOMHATHOW TEMIIepaType B
TeyeHue 16 4. Dto mamo mocie oOpalOTKM M OYHCTKH C IOMOIIBIO KOJIOHOYHOM (hisii-
xpomarorpaduu [cunukarens (12 r), smoupysa EtOAc/MeOH (9:1) B rekcane 0-90%] 7-6pom-4-
(mupunuH-4-unmerokcn)oensodypan-S-kapoanpaerun (80b) (172 mr, 42% Bbixon) B Buze 6emo-
enToro Teepaoro Bemecrsa, 'H SAMP (300 MI', JMCO-dg) & 10,38 (c, 1H), 8,66-8,56 (M,
2H), 8,28 (n, J=2,4 I'u, 1H), 7,85 (c, 1H), 7,63 (n, J=2,4 I'u, 1H), 7,61-7,53 (m, 2H), 5,67 (c,
2H); MC (3C+): 331,9, 334,0, (M+H).

Cragus-2: Tlonydenue (7-Opom-4-(nupunuH-4-unmerokcu)oeH3odypaH-5-mi)MeTaHoa
(80¢)

Coenunenue 80¢ momy4anu B COOTBETCTBUU C MpoLeaypol, omnucaHHoW Ha Craguu-3
Cxewmsl 5, u3 7-6pom-4-(nupunuH-4-unmerokcn )oenzodypan-S-kapdanpaeruna (80b) (170 wr,
0,512 mmonb) B TT'® (3 M) u MeOH (3 mn), ucnionb3yst 6oprunpun Hatpus (58,1 mr, 1,535
MMOJIb) U TIEPEMELINBAHNE TIPU K.T. B TedeHne 60 MuH. IT0 mano nocie odpadorku (7-6pom-4-
(mupunuH-4-unmerokcn )oer3odypan-S-un)meranon (80c¢) (171 mr) B Bume Oenoro TBepIOro
Bemectsa, MC (3C+) 334,0, 336,0 (M+1).

Cragus-3: IMonydenue 4-(((7-6pom-5-(bpommermn)oenzodypan-4-
win)okcu)metun)mupununa (80d)

Coenunenne 80d monyuyanu B COOTBETCTBUU C INpoLenypoi, onucaHHoil Ha Craguu-3
Cxemsl 65, u3 (7-6pom-4-(mupunus-4-unmerokcun)oenzopypan-S-un)meranona (80c) (171 wr,
0,512 mmomp) B cyxom XM (8 ™), umcmoms3ys PBrz (0,058 wmun, 0,614 mmonb) u
nepememBanie B TedeHne 90 wmuH. OJt0o pmano mociae oOpadorku  4-(((7-6pom-5-
(6pommerun)oenzopypan-4-un)okcu)mernwn)nupuand  (80d) (203 Mr) u wucnomp3oBanu Ha
cnenyrouiel craguu 6e3 nonoiaauTenbHoi ounctk; MC (OC+): 395,9, 397,9, 399,9 (M+1).

Cranus-4. Ilonmyuenue stun 2-(2-((7-Opom-4-(nupuanH-4-uaMeTokcn)oeHzodypan-5-
wn)metrokcH )penmn)anerara (80e)

Coenunenue 80e momyuyanu B COOTBETCTBUU C MpoLeaypol, onucaHHod Ha Craguu-4
Cxewmbrl 14, uz 4-(((7-6pom-5-(0pommeTin)oeH3odypan-4-mn)okcu )merin)nupuanda (80d) (203
mr, 0,511 mmonb) B auerone (10 mu), ucnonb3ys stun 2-(2-rugpokcudennn)auerar (1¢) (184
mr, 1,023 mmonb), kapbonat kamus (283 mr, 2,045 MMOJb) U NepeMeUIMBaHUE NPH K.T. B
TedeHue 72 4. D10 mano nocie oOpaboTKU M OYHMCTKU C MCIOJIb30BAHHEM KOJOHOYHOH (IIdIi-
xpomarorpadpun [cunukarens (12 T), SMHOUpPYsT 3TUIALIETATOM B CMECH H30MEpOB rekcaHa 0-
100%] STUI 2-(2-((7-6pom-4-(mupuanH-4-nnmeTokcn)oeHzodypan-5-
wi)metokcH ))pernmn)anerat (80e) (54 mr, 21% BbIXOA) B BUAE KEJNTOTO TBEPAOTO BEINECTBA; 'H
SAMP (300 MI'y, IMCO-de) 6 8,58-8,50 (M, 2H), 8,15 (m, J=2,2 'y, 1H), 7,61-7,57 (m, 1H),
7,53-7,45 (m, 2H), 7,45-7,38 (m, 1H), 7,29-7,18 (M, 2H), 7,06 (n, J=8,3 T'u, 1H), 6,93 (1, J=7.3
I'u, 1H), 5,47 (c, 2H), 5,18 (c, 2H), 3,95 (xB., J=7,1 'y, 2H), 3,57 (¢, 2H), 1,02 (1, J=7,1 I'y,
3H); MC (3C+): 496,1, 498,0 (M+1).

Cragus-5: IMonyuenne  stun  2-(2-((7-(3-(amunomerwn)benmn)-4-(mupuanH-4-
uiMeTokcu)oenzodypan-S-un)merokcu)dpenmn)anerara (80f)

Coenunenue 80f monyuyanu B COOTBETCTBUHM C mpolenypoili, onucanHol Ha Craguu-7
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CxeMbl 25

wi)metokcH )permn)anerata (80e) (52 wmr, 0,105 mmonp) B amokcane (5 MIT), HCIONB3YS

, u3 STHI 2-(2-((7-6pom-4-(mupuanH-4-unmerokcn)oeHzodpypan-S-
rugpoxiopun  3-(amuHOMeTHN)peHnnoopoHoBoit  kuciaotel (9e) (29,4 wmr, 0,157 wmmornb),
ouc(rpudpennndochun)namnaanii (II) xmopun (11,03 mr, 0,016 mmons), pacrsop K,COs (43,4
mr, 0,314 mmonb) B Boze (0,5 mi) u nepememnBanue npu 100 °C B teuenue 4,5 4. 1o nano
nocie o0pabOTKM M OUYUCTKM C MCHOJBb30BAHMEM KOJOHOYHOW (dii-xpomarorpadpuu
[cunukarens (12 1), samoupyss DMA-80 B IXM 0-80%] stun 2-(2-((7-(3-(amurometnn)henun)-
4-(mupunuH-4-unmetokcu ))oensodypan-5-un)merokcu)penmn)anerara  (80f) (54 wmr, 99%
BbIXOM) B Buze TeMHoro macia, MC (OC+): 523,2 (M+1).

Cragus-6: Ilonyuenue 2-(2-((7-(3-(amuuaomeTnn ) e )-4-(mupuaua-4-
WIMeTOKCH )0eH30(ypaH-5-ui)MeTokcu )peHmn ))ykcycHoi kuciots (80g)

Coenunenue 80g monydanu B COOTBETCTBUHM C MpoLeNypoi, omnucaHHoi Ha Craguu-8
Cxewmsl 1, 3 stun 2-(2-((7-(3-(amunomeTmn)pernn )-4-(mupuanH-4-unamMmeTokcn )oen3odypan-5-
wi)metokcH ))pernmn)anerara (80f) (53 wmr, 0,101 mmons) B MeOH/TT®@ (4 mi, 1:1), ucnomns3ys
pactBop runpokcuaa autus (42 mr, 1,001 mmons) B Boxe (1,5 Mir) 1 nmepeMernnBaHie B TEUCHNE
HOYM TpU K.T. DTO Jajo mocie oOpabOTKM W OYUCTKH C HCIMOJB30BAHUEM KOJIOHOYHOHN
xpomatorpaduu ¢ odpamenHoit ¢asoii [kononka C18 (50 r), amoupyss ACN B Bone 0-100%] 2-
(2-((7-(3-(amunOMeTHN ) eHn)-4-(MUpuauH-4-UIMeTOKCH )oeH30(ypaH-5-
wi)metokcH)penmn)ykcycHyro kuciory (80g) (22 wmr, 44% BeIxom) B BHAE O€lOro TBEPAOTO
Bemectsa; 'H SIMP (300 MI', JIMCO-de) & 8,71-8,58 (m, 2H), 8,19 (¢, 1H), 8,09 (x, J=2,3 I,
1H), 8,03 (m, J=7,9 I'y, 1H), 7,89 (c, 1H), 7,59 (n, J=5,4 'y, 2H), 7,45 (1, J=7,7 T'y, 1H), 7,36-
7,26 (m, 2H), 7,14-7,01 (m, 2H), 6,80 (1, J=7,9 I'y, 2H), 5,51 (c, 2H), 5,30 (¢, 2H), 3,98 (c, 2H),
3,40 (c, 2H); MC (3C+): 495,2 (M+1); (OC-): 493,1 (M-1).

Cxema 81
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ITonyuenue 2-(2-((7-(3-(amunomeTtun)peHmn )-4-(MeToKkCUMETOKCH ) OeH30(dypaH-5-
wi)meTokcH )permn)ykcycHo kucnotsl (81h)

Cragus-1: ITonyuenue 7-6pom-4-(merokcumeTokcn )oeH3odypan-S-kapoanpaeruna (81b)

K mnepememmBaemMoMy pactBopy 7-Opom-4-runpoxcudenzodypaH-S-kapOanbaernaa
(65a) (1,62 1, 6,72 mmoab) B JIXM (30 mu) mobasismn xiop(merokcu)meran (81a) (1,082 r,
13,44 mmonb) pu 0°C ¢ mocnenyoomum MenieHHbIM nodasienuem Tpudtiiamuna (TOA) (2,81
mi, 20,16 MMOJb) U peakLMOHHONW CMECH JaBalld HarpeTbCsi A0 KOMHATHOH TeMIiepaTypsl B
teueHue 3 vacoB. Cmech pazbasmsuin JIXM (30 M), peakuuio OCTaHABJIMBAJIH HACHIIEHHBIM
BonHBIM pactBopoM NH4Cl u nepemernnBany npu KOMHATHOH TemmepaType B TedeHue 10 MuH.
Opranmdeckyro a3y OTHESUIM W MPOMBIBATH HACBHILICHHBIM BOIHBIM PAaCTBOPOM XJIOpHIA
HATPUs], CYIIWIH, (UIBTPOBAIM M KOHLEHTPHPOBAJIU B BaKyyMe C MOJiydeHHeM 7-Opom-4-
(MeTokcnmeTokcn)oen3zodypan-S-kapbanpaernna (81b) (1,91 r) B BHAe XenTOro TBEPAOTO
BEIIIECTBA, KOTOPBIA HUCIOIB30BAN 0€3 JOMOJIHUTENIbHOW OYMCTKH Ha CJIEAYIOIIEH CTaIuw, 'H
SAMP (300 MI'u, AMCO-de) 6 10,37 (c, 1H), 8,25 (1, J=2,3 I', 1H), 7,84 (¢, 1H), 7,40 (m, J=2,3
I'u, 1H), 5,50 (¢, 2H), 3,53 (c, 3H).

Cragus-2: ITonyuenue (7-6pom-4-(MeTokcumeTokcH )oeH30dypan-S-mi)meranona (81c¢)

Coenunenue 8l¢ nonmy4anu B COOTBETCTBUU C IpoLeAypol, onucaHHoW Ha Craguu-3
Cxemsl 5, u3 7-Opom-4-(MeTokcumeTokcn)oeH3zodypan-S-kapbansaeruga (81b) (1,89 r, 6,63
mmodb) B TT'® (8 mu) 1 MeOH (8 mun), ucnons3yst Oopruapua Hatpust (502 mr, 13,26 mmonb) u
nepemMeInnBaHue Py KOMHATHOH Temneparype B TedeHue 15 muH. D10 nano nocie oopadoTku

(7-6pom-4-(meTokcumerokcn )oeH3odypan-S-mn)meranon (81c) (1,75 r, 92% Beixon) B BUAE
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OecLBETHOrO Macia, KOTOPBIM 3aTBepieBat B Oeyoe TBEpAOe BEIIECTBO MPU CTOSHUM, 'H AMP
(300 MI'y, AMCO-ds) 6 8,06 (m, J=2,3 I'u, 1H), 7,55 (¢, 1H), 7,17 (g, J=2,3 'y, 1H), 5,28 (c,
2H), 5,23 (1, J=5,7 ', 1H), 4,69-4,54 (m, 2H), 3,49 (c, 3H).

Cragus-3: ITonyuenue 7-6pom-5-(iiogmernn)-4-(MeTokcumeTokcn)oen3odypana (81d)

K nepememnBaemomy pactopy Tpudenundpochuna (1,317 r, 5,02 mmons) B AXM (30
mut) nobasnsin umuaaszon (0,342 r, 5,02 mmons), #ox (1,275 r, 5,02 mmosb), 3atem pactop (7-
Opom-4-(meTtokcumeTokcn )oenzodypan-S-un)meranon (81¢) (1,03 r, 3,59 mmons) B JAXM (10
MJT) IPU KOMHATHOW TeMITEpaType U MepeMeIlnBajIi NP KOMHATHOM TeMIepaTrype B TeueHue 45
MuH. Peakimonnyro cMech pasbdasisuin JAXM (40 mi) u npombiBaiu 20% BOOHBIM PacTBOPOM
NaS,03 (40 mu1) u BogHbIN cioit skcTparupoBanu JIXM (30 min). O0benuHEHHBIE OpraHUYEeCKHe
CJIOM TIPOMBIBAJIM, CYIIWJIH, (WIBTPOBAIA W YAaCTHYHO KOHLEHTPHPOBAJIH B BAaKyyMe C
MOJIy4eHHeM pactBopa 7-6pom-5-(tionmerun)-4-(meTokcumerokcu)oersodypana (81d) (~20 mn)
B JIXM, KOTOpPBI UCTIOJIL30BAJIN O€3 JOMOTHUTETPHON OYUCTKH Ha CIEAYIOIIEH CTaauu.

Cragus-4:  Tlonmyuenuwe  stunm  2-(2-((7-0pom-4-(MeTokcumeTokcu)deHzodypan-5-
wi)MetokcH )penmn)anerara (81e)

Coenunenue 8le nonyuanu B COOTBETCTBUU C Mpoueaypol, onucaHHod Ha Craguu-4
Cxewmsl 14, uz 7-6pom-5-(itogmerin)-4-(meTokcumeTokcn)oenszodypana (81d) (~20 ma pacTtop
B JIXM u3 Cranuu-3 Beime) B arerore (30 mut), ucnonw3ys 3THI 2-(2-ruapokcudeHn)anerar
(1¢) (752 wr, 4,17 mmons), K,COs (1,441 1, 10,43 MMOJIb) U MepeMeIIiBaHUe B TEUEHHUE HOYH
npu K.T. DTO mano mocie oOpaboOTKHM W OYMCTKH C MCIIOJNB30BAHMEM KOJOHOYHOH (hiam-
xpomarorpaduu [cunukarens (24 r), smoupysa EtOAc B rekcane 0-60%] stun 2-(2-((7-6pom-4-
(MeTokcumeTokcn)oeH3zodypan-S-un)merokcn)pernn)auerar (81e) (1,25 r, 80% Bbxon) B BUIE
6enHo-kenroro macaa; 'H SIMP (300 MI'y, AIMCO-dg) 6 8,12 (n, J=2,3 I'y, 1H), 7,58 (¢, 1H),
7,32-7,19 (m, 3H), 7,11 (n, J=3,8 T'y, 1H), 6,93 (t.x.,, J=7,4, 1,1 I'y, 1H), 5,33 (c, 2H), 5,17 (c,
2H), 3,98 (xB., J=7,1 I'y, 2H), 3,61 (¢, 2H), 3,49 (c, 3H), 1,06 (1, J=7,1 I'y, 3H).

Cranus-5: [Tony4yenue STHI 2-(2-((7-6pom-4-runpokcudenzopypan-5-
wi)metokcH )penun)anerata (81f)

K nepemermmBaemomy pactBopy 3tui 2-(2-((7-6pom-4-(MeToKCUMeTOKCH )OeH30( ypaH-5-
wi)merokcH)penmn)anerata (81e) (900 mr, 2,003 mmonb) B AXM (45 M) nobasnsiu Gpomun
muaka (II) (677 wmr, 3,00 mmonb) u nponas-1-tuon (229 wmr, 3,00 mmounb) npu 0°C u cmech
nepememuBaiy npu 0°C B Teuenne 28 muH. [lonyueHHyro cmech pasdasismm AXM (50 mi) u
HachImeHHbIM pacTBopoM NaHCO; (40 mun) mpu 0 °C. OpraHudecKuii CI0H OTAENSIN U BOIHbINA
cinoii  skcrparupoBamu JAXM (60 wmu). OObeauHeHHBbIE OpPraHWYECKHUE CJIOW CYIIWJIH,
¢unbTpOBANM U KOHIEHTPUPOBAIM B BakyyMe. IlonydeHHBIH OCTATOK OYMINAIN C TTOMOIIBIO
KOJIOHOUHOH (uaur-xpomarorpaduun [cunukarens (24 1), amoupys EtOAc B cmecn nzomepos
rekcana  0-40%] ¢ momyuenmem st 2-(2-((7-Opom-4-ruppoxcudenzodypan-5-
wi)merokcH)penmn)anerata (81f) (262 mr, 32% BbIXOnR) B BHUIE JKEITOTO TBEPAOIO BEIIECTBA,
'H SIMP (300 MI'ti, JIMCO-ds) § 10,36 (c, 1H), 7,98 (n, J=2,2 T, 1H), 7,43 (c, 1H), 7,34-7,17
(m, 3H), 7,10 (m, J=8,1 I'u, 1H), 6,98-6,87 (M, 1H), 5,11 (c, 2H), 4,00 (xB., J=7,1 I'y, 2H), 3,60
(c, 2H), 1,07 (1, J=7,1 I'y, 3H).
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Cranus-6: IHonyuenue STUJ 2-(2-((7-(3-(amuHOMeTMIT ) heHwm )-4-
(MeTokcnmeTokcn)oeH3odypan-S-un)merokcn)perni)anerara (81g)

Coenunenue 81g mosaydanu B COOTBETCTBUM C NpoLEAypoi, onucaHHoi Ha Craguu-7
Cxembr 25, w3 cmecu  stun  2-(2-((7-Opom-4-(meTokcumeTokcn)oeH3odypan-5-
wn)merokcu)penmn)anerata (8le) (246 wmr, 0,548 wmmomb) u stun  2-(2-((7-6pom-4-
ruapokcudensodypan-S-mn)merokcn)penmn)anerara (81f) (186 mr, 0,459 mmonb) B TUOKCaHe
(15 mu), ucnonp3yst ruapoxopun 3-(amuHomMeTn1)peHmIO0poHOBOH Kuciotsl (9¢) (281 wmr, 1,5
MMOJIb), ouc(tpudenmndpochun)namianuii (II) xmopuxn (105 mr, 0,15 mmons), pactBop K,COs
(415 wr, 3 mmoub) B Bozge (1,5 mi) u nepememmmBanue npu 100 °C B Teuenue 3,5 4. D10 mano
nocie o0OpaOOTKM M OUYHUCTKH C HCIIOJNBb30BAHHEM KOJIOHOYHOH (uain-xpomartorpadpuu
[cunukarens (12 r), amoupys DMA-80 B JIXM 0-90%] stun 2-(2-((7-(3-(amuHoMeTwT ) heHM )-
4-(merokcumeTokcH )oer3odypan-5S-mn)merokcu)penmn)anerar (81g) (176 mr, 68% BbIxon) B
Buze kopuaHeoro macia;, MC (3C+): 476,20 (M+1).

Cranus-7: Ionyuenne 2-(2-((7-(3-(amuHOMETWIIT )peHWMIT )-4-
(MeTokcrMeToKCcH)OeH30(ypaH-S-1iT)METOKCH ) eHIIT)yKCYyCHOM KucaoTh (81h)

Coenunenue 81h nonyuyanu B COOTBETCTBUHM C MpoLenypoi, onucaHHON Ha Craguu-8

Cxembr 1, m3 ostun 2-(2-((7-(3-(ammuomerni)penmn)-4-(MeTOKCUMETOKCH )OeH30ypaH-5-

wi)merokcH)penmn)anerata (81g) (88 wmr, 0,185 mmonp) B MeOH/TT'® (4 mu, 1:1), ucrone3yst
pactBop runpokcuaa autus (31,1 mr, 0,740 mmounb) B Boze (2 MiT) U nepeMeInuBaHie B TEUCHNE
HOYM TpH K.T. DTO Jano mocie oOpabOTKM U OUYUCTKH C MHCIOJB30BAHUEM KOJIOHOYHOM
xpomatorpadun ¢ odpamenHoit ¢asoi [kononka C18 (50 r), amoupyss ACN B Bone 0-100%] 2-
(2-((7-(3-(amunOMeTHN )peHnm )-4-(METOKCUMETOKCH )OeH30(p ypaH-5-
win)MeTokcH)penmn)ykcycHyro kuciory (81h) (36 mr, 44% Beixon) B BHAe Oeoro TBEpAOrO
emectsa; 'H SIMP (300 MI't, IMCO-dg) & 8,29-8,19 (m, 1H), 8,11-8,01 (v, 2H), 7,90 (c, 1H),
7,44 (1, J=7,7 T'y, 1H), 7,30 (n, J=7,6 I'u, 1H), 7,17 (n, J=2,3 I'n, 1H), 7,13-7,01 (m, 2H), 6,88
(n, J=8,1 ', 1H), 6,80 (1, J=7,4 'y, 1H), 5,39 (¢, 2H), 5,32 (¢, 2H), 3,98 (c, 2H), 3,58 (¢, 3H),
3,39 (¢, 2H); MC (3C+): 448,2 (M+1); MC (OC-): 446,2 (M-1); AHanu3, pacCYMTAHHBIN JJIS:
Cy6H2sNOg,0,35HCI,1,25H,0: C, 64,69; H, 5,81; N, 2,90; Cl, 2,57; Haiineno: C, 64,41; H, 5,76;
N, 2,97; Cl, 2,44.
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Cxema 82
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ITonyyenue 2-(2-(2-(4-(amunomeTtmn)pennn)muppodrno[ 2, 1-£][ 1,2,4rpuazun-4-

kapOokcamMuo)heHn)yKCyCHON KUCTIOTHI (82g)

Cragusi-1: Tlomyuenue 2-xyoprmupposno[2,1-f][1,2,4]rpunasuH-4-kapOOHOBOH KHCIOTHI
(82b)

Coenunenue 82b mosyuyanu B COOTBETCTBUHU C MpOLEAypoi, onucaHHON Ha Craguun-8
Cxewms! 1, u3 stun 2-xnopnuppono[2,1-f][1,2,4]rpuasun-4-kapbokcunara (82a) (0,700 r, 3,10
mmoinb, CAS Ne 2255366-50-6) 8 TI'® (5 mu), ucrnone3ys pacTBOp THApOKcHaa Jutusi, 2M
(2,327 mn, 4,65 MMOJIb) U NIEpeMEIMBAHUE B TeueHHe 16 4 mpu KOMHATHOH Temmeparype. 1o
nano mocie obpaborku 2-xjopruppono[2,1-f][1,2,4]tpuasun-4-kapboHoByro kucinory (82b)
(0,48 T, 78% BBIXOX) B BHAE KPacHOro TBepaoro semecrsa, 'H SIMP (300 MI'y, JIMCO-dg) &
8,47-8,26 (M, 1H), 7,44-7,30 (m, 1H), 7,22 (nn, J=4,8, 2,5 I'n, 1H); MC (OC+): 198/200 (M+1);
(OC-): 196/198 (M-1).

Cragus-2: [Tonyuenue STUI 2-(2-(2-xnopmmppoino|2,1-f][1,2,4]rpuazun-4-
kapbokcamuno)denun)amerara (82d)

K pactBopy 2-xnopriupposno[2,1-f][1,2,4]|tpuazun-4-kapOonosoii kucnotsl (82b) (0,48 r,
2,429 mmonb), 3t 2-(2-amunodenmn)anerara (82¢) (0,435 r, 2,429 mmonb; CAS Ne 64460-85-
1) u HATU (1,386 1, 3,64 mmonb) B IM®PA (15 mi) no kammsim nodasnsimn DIPEA (1,570 T,
12,15 MMonb) M cMech NepeMeIInBaId NP KOMHATHOW TeMIlepaType B TedeHue 16 4Yacos.
[Tonyuennsiii pactBop pasdasmmn HoO (30 mi), skcrparupoBamu EtOAc (30 mi x 3).
OOvenuneHHble Oopranudeckue ciaou npomeiBaan 0,5 M NaOH (25 mm), H,O (25 mn x 3),
HACBHIIEHHBIM BOAHBIM PAcTBOPOM XJjiopuzaa Hatpust (25 i), cymwmd, (QUIbTpOBAId H
KOHLIEHTPUPOBAJIU B BakyyMe. IlomydeHHbIl 0CTaTOK OYHUIIANN C TIOMOIIBIO KOJOHOYHOM (uratm-
xpomarorpaduu [rens SiO» (24 1), amoupys EtOAc B rexcane 0-8%)], monmyvas stun 2-(2-(2-
xjopniuppono|2,1-f][1,2,4]rpuaszun-4-kapooxcamuno)pernn)anerar (82d) (0,66 r, 76% BbIxOx)
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B BHUJE XKEJITOrO TBEPAOTO BEILIECTBA; 'H amPp (300 MI'y, AMCO-de) 6 10,51 (c, 1H), 8,44 (an,
J=2,5, 1,3 I'u, 1H), 7,73-7,62 (m, 1H), 7,59 (nn, J=4,7, 1,3 'y, 1H), 7,46-7,34 (m, 2H), 7,34-7,23
(m, 2H), 4,07 (xB., J=7,1 I'u, 2H), 3,80 (¢, 2H), 1,12 (1, J=7,1 T'y, 3H); MC (3C+): 359/361
(M+1); (3C-): 357/359 (M-1).

Cragus-3: ITonyuenue 3TUI 2-(2-(2-(4-(amuaoMeTumM)penmn)nuppono[ 2, 1-
f][1,2,4]rpuazun-4-kapbokcamuno)penun)auerara (82f)

Coenunenue 82f momyuanu B COOTBETCTBUU C MpoLeAypoi, omucaHHoW Ha Craguu-7
Cxembl 25

kapOokcamuno)pennn)anerata (82d) (100 mr, 0,279 mmonb) B auokcaHe (4 MiT), HUCIOJb3YsI

, u3 STUT 2-(2-(2-xnopmmpposno[2,1-f][1,2,4]rpuazun-4-
rugpoxiopun (4-(amumaomernin)peHmn)0opoHoBoi kuciaoTel (82e) (62,7 wmr, 0,334 mmoIb),
PACl,(dppf)-CH,Cl, annykr (22,73 mr, 0,028 mmons), Pdy(dba)s (25,5 mr, 0,028 mmoins), PCys;
(15,63 wr, 0,056 mmonb), 2 M BomgubiM pactBopoMm Ki3PO, (0,418 mn, 0,836 mMmonb) u
nepememuBau npu 100 °C B TeueHue 4 yacoB. DTO najo mocje oOpabOTKU W OYUCTKU C
UCTIOJNIB30BAaHUEM KOJIOHOYHOM (ui-xpomarorpaduu [cunukarens (12 1), smoupyss MeOH B
AXM 0-5%] STUT 2-(2-(2-(4-(amunometmn)pennn)nuppono|2,1-f][ 1,2,4Jrpuazun-4-
kapOokcamuno)penmnn)auerar (82f) (95 mr, 79% Bbixon) B Bune OnenHO-)kenToro macia, MC
(OC+): 430,2 (M+1); (BC-): 428,10 (M-1).

Cragus-4: Tlonydyenne 2-(2-(2-(4-(amuHometwn)denun)muppono|2,1-f][1,2,4]rpuasun-
4-xapOokcamuno)PeHm1)yKCYyCHOM KUCIIOTHI (82¢)

Coenunenue 82g mosaydanu B COOTBETCTBUHM C MpoLENypoi, onucaHHoi Ha Craguu-8
Cxempr 1, w3 ostun  2-(2-(2-(4-(amunomermn)pennn)nuppono[2,1-f][1,2,4rpuazun-4-
kapbokcamuno)penmn)auerara (82f) (95 mr, 0,221 mmonb) B EtOH (5 mit), ucnions3yst pacTBop
rugpokcuna surtus, 2M (0,553 wmn, 1,106 MMonb) M mepeMelnnBaHHE TP KOMHATHOM
Temreparype B TedeHHe 16 4. D10 nmano mociae oOpabOTKM M OYHUCTKU C HCIOJIb30BAHHEM
KOJIOHOYHOM XxpomaTorpaduu ¢ obpamennoii ¢asoii [komonka C18 (100 r), smoupys ACN B
Bone (comepxkameit 0,1% HCI) 0-100%] 2-(2-(2-(4-(amunomerwn)denwn)mupposno[2,1-
f][1,2,4]rprazun-4-kapbokcamMuno)peHm)yKCycHyo Kucuoty (82g) (64 mr, 72% BbIX01) B BHIE
JKEJITOTO TBEPAOTO BEIECTBA, 'H siMP (300 MTI'u, IMCO-dg) 6 10,85 (¢, 1H, oOmeHuBaroTCst €
D,0), 8,49 (n, J=8,2 I'u, 2H), 8,40 (yurc., 2H, obmenusarotcs ¢ D,0), 8,34-8.28 (m, 1H), 7,78
(n, J=7,7T'u, 1H), 7,61 (n, J=8,2 I'u, 2H), 7,53 (an, J=4,6 I'u, 1H), 7,39-7,28 (M, 2H), 7,25-7,14
(M, 2H), 4,07 (c, 2H), 3,72 (c, 2H); MC (3C+): 402 (M+1); (3C-): 400 (M-1).

Cxema 83
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ITonyuenue (3-(5-(penokcumernn)denzodypan-7-un)penmn)meranamuna (83b)
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Cragus-1: IMony4enue 2-metun-N-(3-(5-(penokcumernn)denzodpypan-7-
win)0eH3un)nponan-2-cynspuHamuna (83a)

Coenunenue 83a mosayd4anu B COOTBETCTBUM C MpoLeAypoi, onucaHHoil Ha Craguu-2
Cxempr 1, w3  N-(3-(5-(rumpoxcumerun)oeH30]ypaH-7-ni1)0eH3MI)-2-MeTHIIPONaH-2-
cynspunamuaa (70f) (300 mr, 0,839 mmonp) B IXM (15 mu), ucnonssyst tpudenunpochun
(330 wmr, 1,259 mmons), ¢penon (79 mr, 0,839 mmonb) u pactBop (E)-0uc(4-xnopbeH3ui) auaseH-
1,2-nuxapbokcunara (DCAD, 462 wr, 1,259 mmone) B AXM (15 M) u nepememmBaHue mnpu
KOMHATHOW TeMmIreparype B TeueHue 2 4. DTO Jayo nocie oOpaboTKH M OYHCTKH C MOMOLIBIO
KOJIOHOYHOM ¢mi-xpomarorpaduu [cunukarens (80 1), amoupyst EtOAc/MeOH (9:1) B cmecu
u3omepoB rekcana 0-50%], a 3atem [cunukarens (24 r), smoupyst EtOAc B rekcane 0-50%] 2-
meTHiI-N-(3-(5-(penokcumernn)oensodypan-7-wn)densmn)nponan-2-cyappunamun (83a) (152
mr, 42% Bbixon), MC (3C+): 434,20 (M+1).

Cranusa-2: Ilonyuenne (3-(5-(dhenoxcumetin)deH30dypan-7-mi)peHrT)MeTaHAMHHA
(83b)

Coenunenue 83b monyuyanu B COOTBETCTBUHU C MpoLenypoi, onucaHHoi Ha Craguu-7

Cxembr 1 u3 2-metun-N-(3-(5-(penokcumermn)denzodypan-7-wn)OeH3 W ) mponaH-2-

cyabpuramuna (83a) (100 mr, 0,231 mmons) B TT'® (15 M), ucnons3ys 3M BOOHBINH pacTBOp
HCI (0,231 mu, 0,693 MMoinb) 1 nepemMernnBaHie Py KOMHATHON TeMIiepatype B TedueHue 14 q.
JTto mano mocne oOpabOTKM M OYMCTKH C MCIIOJNIb30BAHMEM KOJIOHOYHOW Xpomarorpadguu ¢
obpamenHoit ¢a3zoit [komonka C18 (50 r), samoupys ACN B Bome (conepxameii 0,1% HCI) O-
100%] ¢ momyuenuem (3-(5-(penoxcumernn)oensodypan-7-un)pennn)meranamusa (83b) (12
mr, 16% Bexox) HCI conu B Buge 6emoro TBEpaoro BEEeCTBa; 'H sMP (300 MI', IMCO-d6)
S 8,39 (¢, 3H, obmenuBarotcst ¢ D,0), 8,11 (n, J=2,2 'y, 1H), 8,00-7,96 (M, 1H), 7,92 (a.t.,
J=74,1,7Tn, 1H), 7,78 (n, J=1,6 I'y, 1H), 7,65 (n, J=1,7 I'y, 1H), 7,63-7,51 (m, 2H), 7,35-7,25
(M, 2H), 7,11-7,02 (m, 3H), 6,94 (1T, J=7,3, 1,1 I'y, 1H), 5,25 (¢, 2H), 4,13 (c, 2H); MC (OC+):
330,15 (M+1).

Cxema-84
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IMony4enwne 2-(2-((7-(5-xapbamomnrroden-3-mn)oersodypan-5-

WT)METOKCH )(peHMIT)YKCYy CHON KUCIOTHI (84¢)

Cragus-1:  Tlonmyuwenme ostun  2-(2-((7-(5-xapbamomnruodeH-3-min)oersodypan-5-
wi)metokcH )penmn)anerara (84b)

Coenunenue 84b monyyanu B COOTBETCTBUHU C MpoOLEAypoi, onucaHHoi Ha Craguu-4

Cxempl-1 w3 ostun  2-(2-((7-(4,4,5,5-terpamerui-1,3,2- nnokcadoponan-2-mui)oeH3odpypan-5-
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wi)merokcn)penmn)anerara (le) (500 mr, 1,146 mmonb) B auokcaHe (6 mit), ucmonb3ys 4-
Opomruopen-2-kapbokcamun  (84a) (236 wmr, 1,146 wmmoms, CAS Ne 83933-17-9),
ouc(rpudpennndocun)namnaauii (1) xmopua (121 mr, 0,172 mmons), pacteop KoCOs (475 wr,
3,44 mmonp) B Boze (2 mun) u HarpeBanue nipu 90 °C B TedeHue 3 4. D10 najo nocie oopadoTku
U OYHMCTKM C HCIOJBb30BAaHHEM KOJOHOYHOH (Qummi-xpomarorpapuu [cunukarens (12 1),
smoupyst DMA-80 B JIXM 0-50%] stun 2-(2-((7-(5-xapbamonnruoden-3-mn)densodpypan-5-
wn)merokcH)penumn)anerat (84b) (499 mr, 100% Brixox) B Buae xentoro cupomna, MC (C+):
458,05 (M+Na).

Cragus-2: IMonydenue 2-(2-((7-(5-xapbamomnrrodeH-3-mn)oensodypan-5-
WT)METOKCH )(peHMIT)YKCY CHOM KUCTOTHI (84¢)

Coenunenue 84¢ monyyanau B COOTBETCTBUM C IpOLENypoi, omucaHHoN Ha Cranuu-8
Cxewmbr-1, u3 STHIT 2-(2-((7-(5-xapbamounnrrodeH-3-mn)oeHsodypan-3-
wi)merokcH)penmn)anerata (84b) (0,5 r, 1,148 mmonp) B TT'® (3 ™) u meranona (3 mi),
ucnons3ys ruapat rugpokcuaa gurus (0,385 r, 9,19 mmonb) B Boze (2 MIT) U nepeMeInnBaHue B
TedeHue 16 4 mpu KOMHATHOH TeMIiepaType. ITO Jajo nocyie o0pabOTKU U OYHCTKU C TIOMOLIBEO
KOJIOHOUHOU Xpomatorpaduu ¢ oOpameHHoi ¢asoi [komonka C-18 (50 r), amoupyst ACN B
Bone (comepxkamern 0,1% HCl) 0-100%] 2-(2-((7-(5-xapbamonntrodeH-3-un)oensodypan-5-
wi)Metokcu)penmn)ykcycHor kuciotsl (84¢) (0,02 r, 4% Brxox) HCI conp B Bume Oenoro
TBEPJOTO BELIECTBA, 'H sMmP (300 MI'u, IMCO-dg) 6 12,22 (c, 1H), 8,44 (n, J=1,5 T'u, 1H),
8,31 (n, J=1,4 I'u, 1H), 8,13 (n, J=2,2 I'y, 1H), 8,06 (¢, 1H), 7,75-7,68 (m, 2H), 7,67-7,60 (M,
1H), 7,27-7,18 (m, 2H), 7,12-7,06 (M, 1H), 7,05 (n, J=2,2 T'y, 1H), 6,90 (1.1, J=7,4, 1,1 I'y, 1H),
5,25 (¢, 2H), 3,60 (c, 2H); MC (2C-): 406,05 (M-1).

ITpumep 85

3nauyenue ICsy coenuHenus (T. €. KOHLIEHTPALMs COeNUHEHHsI, KOTopast uHruoupyet 50%
(epMEHTHOI aKTHUBHOCTH) PACCYUTHIBAIM B COOTBETCTBUU C MPOLEAYPOH, ONMMCAHHON B NaTEHTA
CIIA 6653340 B1, nHanpumep cronbden 74 (BKIIFOYSHHOTO MOCPENCTBOM CCBUIKH).

B wacTHOCTH, coenuHeHHs pacTBOPsUTU B UcxoaHoM pactBope IMCO ¢ KOHIeHTpauueit
10,0 wiu 100 MM. YacTh 3TOro MaToO4HOTO pacTBopa AoOaBisuid k Oydepy mis aHanu3a B
KoHeuyHOM oOveme S50 M. KoHTponmu BKIFOYamm TONbKO Oydep M pacTBOpbl (PEPMEHTOB, K
kotopbiM nobasisu [IMCO. CyOctpar no0OaBisuid B pEakMOHHBIC JIYHKH HEMEIUICHHO MU
nocjae WHKyOauMM TNpH  KOMHAaTHOW  Temmeparype. CKOpPOCTH  peakuuu  U3MepsuIH
cnekTpooToMeTpHUUecKH 10 0Opa3zoBaHMiO mpoaykTa npu 405 HM B Teuenune 600 c. M3mepsn
¢donHoBoe noromenue npu 690 HM U BBIYUTAJIHN U3 MOTIOMmeHus pu 405 HM I KaKIOU JTYHKH.

CKOpOCTh peakiuu AJisl TOJIBKO OAHOTO (PepMEHTa CPAaBHUBAIN CO CKOPOCTHIO (hepMeHTa
B IIPUCYTCTBHH HHTUOUTOpA U MPOLIEHT MHTHOMPOBAHMSI PACCYUTHIBAIIHN, KaK MIOKA3aHO HUIKE!

IIpouent murunOuposanus=[Ckopocts 0e3 mHrubOmropa - CKOpOCTh ¢ MHTHOUTOPOM) /
(Cxopocts 6e3 narudturopa)] x 100

JcTepoaurnyeckuii anaaus gaxropa D:

Jlns u3mepeHust akTUBHOCTU (akTopa D m mHrmOmpoanust aktuBHOCTH (pakTopa D

HCTIOJIB30BAIN O0IenpuHAThIN dcTeponutudeckuil ananu3 (Kam, C. M.; McRae, B. J.; Harper,
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J. W.; Niemann, M. A.; Volanakis, J. E.; Powers, J. C. Human complement proteins D, C2, and
B Active site mapping with peptide thioester substrates. J Biol. Chem. 1987, 262, 3444-3451).
Jns storo ananmuza ucnoib3oBanu Z-Lys-SBzl, 1,29 MM (Kim, S.; Narayana, S. V. L;
Volanakis, J. E. Mutational analysis of the substrate binding site of human complement Factor
D. Biochemistry. 1994, 33, 14393-14399.) ucnonp3oBanu B kauecTBe cydcTparta ans ¢pakropa D
(104 MM). T'uaponu3 3TOr0 COEAMHEHHUs ¢ MOMOLIbID (akTopa D BBICBOOOXKHAET CBOOOIHYIO
CynbOIUAPWIBHYIO TPYyIIy, KOTOpas 3aTeM pearupyer ¢ 5,5'-auruobuc(2-HuTpoOeH30HHOM
KHCJIOTOH) ¢ oOpa3oBanueM MHTeHCHBHOrO »kentoro msera (Habeeb, A. F. S. A. Reaction of
protein sulfhydryl groups with Ellman's Reagent. Methods in Enzymol. 1976, 25, 457-464.).
AHanu3bl TPOBOAIN B 96-JIyHOUHBIX TUTPALIMOHHBIX MHKPOIUIAHIIETAX, & CKOPOCTb THAPOJIH3a
KOoHTpoauposanu npu 405 HM Ha maHmer-puaepe Biotek Synergy H1. O ckopoctu rupponusa
coobmamu kak 00 m3meHennu B MOJl/muH. AnHanu3 mposomwm B 100 MM HEPES, 500 MM
NaCl, pH 7.5, conepxxamem 10% JAMCO, B koHeuHOM 00beMe 50 MKJT Ha JIYHKY.

PaccunteiBamu  ICsyp, KOHLIEHTpaLMIO COeAWHEHWs, Koropas uHruoupyer S50%
¢depmenTHOll akTuBHOCTH. COEOMHEHUs B INPHMEPax TECTHPOBAIM MHHUMyM TpU pasa. B
NPUBEEHHOW HIKE TalJHIle TPU CHMBOJA IUIOC (+++) HCMONB3YIOT Ui OOO3HAYCHHSI
coenuHeHnii co 3HadeHneM ICsy MeHee | MUKpPOMOJSI Ha JIUTpP, ABAa CUMBOJIA TUTKOC (++)
MOKa3bIBAIOT coelnHeHus co 3HaueHueM ICsy ot 1 no 10 Muxpomoneii Ha TUTP; U OAUH CUMBOJ
IUTIOC (+) MOKa3bIBaeT coequHeHus co 3HaueHueM ICsy Gonee 10 Mukpomornelt Ha JTUTP.

Ta6auna 1. M3mepennoe 3Hauenne Ki (ICso) ans coenuneHui.

Tpu (+++) ucrnone3yror ansg obo3HaueHus coequHeHuit co 3HadeHueMm ICsy menee 1
MHUKPOMOJISIPHOW KOHIIEHTPALUK, ABa (++) MOKa3bIBAIOT coeanHeHus co 3HaueHueM ICsp ot 1 no
10 MHKpOMONAPHON KOHLEHTpAalMM;, OAuH (+) TOKas3biBaeT coeAuHeHus co 3HaueHueM ICs

Gonee 10 MUKPOMOJISIPHOI KOHLIEHTPALIHUH.

Coenunenune 1Cs Coeaunenue 1Cs Coenunenue 1Cs
42¢ +++ 16f +++ 51f +++
43d +++ 28¢ +++ 4c +
59i +++ 29¢ +++ 18¢ +++
11m +++ 30c +++ Te ++
22h +++ 24b +++ 9d +++
38¢ +++ 31d +++ 52f +++
12§ +++ 1j ++ 49d +++
261 +++ 32c¢ +++ 53d +++
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27¢ +++ 2f +++ 8g ++
44d +++ 41e ++ 3Se +++
14k +++ 21c¢ +++ 19i +++
13f +++ 25h +++ 58b +++
45b +++ 33c¢ +++ 56f +++
46d +++ 3c ++ 57b +++
47¢ +++ Se +++ 10d +++
50e + 36f +++ 40¢g +++
23h +++ 39e ++ 54¢ +++
48¢ +++ 37d +++ 55e +++
15¢ +++ 6e +++ 20h +++
6la +++ 34c +++ 62g +++
60a +++ 17d +++ 631 ++
o6f +++ 73c +++ 69¢g +++
64h +++ 74d +++ 79¢ +++
70f +++ 65¢g +++ 80g +++
83b + 75d +++ 81h +++
72e +++ 76e +++ 82¢g +
67f +++ 78e +++ T1e +++
68¢g +++ T7e +++ 77¢g +++
84c + 77t +++

BKJIFOYEHHME ITOCPEACTBOM CCBIJIKH

Bce narente! CIIIA u onybnukoBanssle natenTHble 3asBku CLIA u PCT, uutupyemele B
JAHHOM JOKYMEHTE, HACTOSIIIIUM BKJIFOUEHBI TIOCPEACTBOM CCBIIKU.

OKBHUBAJIEHTBI
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[TpuBeneHHOE BbILIE MUCbMEHHOE OMUCAHUE CUUTAETCS AOCTATOYHBIM Ul OOeCreueHHs
OCYLIECTBJICHHs] HAa MPAKTHKE HACTOSLIEr0 H300peTeHusl CHeLMaluCcTOM B JAHHOI oOnacTu.
JlanHoe n300peTeHne He NOJDKHO ObITh OrpaHU4YeHO 1Mo 00beMy NpUMepamH, Tak Kak 3TH
NpuUMepbl TpPEAHA3HAYeHbl B KA4eCTBE €OMHCTBEHHOW WJUIFOCTPALUMH OJHOTO  AaCHeKTa
u300peTeHus, a npyrue (YHKIHOHAIBHO SKBUBAJCHTHBIE BAPUAHTBHI PEATH3ALUH BXOIAT B
npenenbl 00beMa TaHHOTO n300peTeHus. Pazmuyaabie Mogupukaun n300peTeHus B JOMIOJHEHHE
K TMOKa3aHHBIM MU ONHCAHHBIM B JTAHHOM JOKYMEHTE CTaHyT OUEBHIHBI AJISI CIIELIMAIHUCTOB B
IaHHOW O0OJACTH TEXHHUKH W3 BBILIEITPUBENEHHOTO OMKMCAHUS M BXOAAT B Mpeneibl oObema
npuaraeMoit popmyiiel n3obperenus. [IpenmyinecTBa u 0OBEKThI H300pEeTEHUs He 00s13aTeIBHO

OXBAaTbIBAOTCA Ka’KAbIM BaAPHUAHTOM pEaIM3allu JaHHOI'O I/1306peTeHI/I$I.



268

POPMYVYJIA U3OBPETEHUA
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4. CoepuHenue 1o jodoMy u3 nm. 1-3, B KoTOpom @ BbIOpAH U3 IPYMIIbIL, COCTOSIIEH

5. Coenunenue 1o 1. 4, B KOTOPOM @ npeAcTaBysieT coOon Q/NHE .
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7. Coenunenue 1o 1. 6, B KOTOPOM @ IPENCTaBIsET COOOI OH
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8. CoenusHenue mo mm. 6 wid 7, B KOTOPOM NpeACTaBysieT Co0oM
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9. CoenuHenwue 1o JOOOMY M3 TII. 6-8, B KOTOPOM @ BbIOpAH U3 TPYMIIbI, COCTOSIIEH
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21. @apmareBTUYECKAsT KOMITO3UIIMS, COAep Kalias COeIMHeHe 1o Jirodomy u3 . 1-20
WU ero (papMaLeBTHUECKU PUEMIIEMYIO COJTb U (hapMALIEBTHUECKH MPUEMIIEMbIil HOCUTEb.

22. Cnoco® gneueHust wWid TOPOPHIAKTUKK  3a00JE€BaHUS WM COCTOSIHHS,
XapaKTEePU3YIOIErocsi a0eppaHTHOW AaKTHBHOCTBIO CHUCTEMbl KOMIUIEMEHTA, BKIJIFOYAKOIINN
BBEICHUE CYOBEKTY, HYKIOAIOIIEMYCs B 3TOM, TepaneBTHUECKH 3(H(HEKTUBHOTO KOJIUYECTBA
coerHEeHus 1o JrdomMy u3 mm. 1-20 wim ero apMaleBTHUECKH PUEMIIEMOH COJIH.

23. Cnocob mo m. 22, B KOTOpOM 3a00JIeBaHUE MM COCTOSIHUE, XapaKTEePH3YIOLIeecs
abeppaHTHON aKTUBHOCTBIO CHUCTEMbI KOMILIEMEHTA, MPEACTABIsieT COOOH MMMYHOJOTHYECKOE
HapylleHue.

24. Cnoco® mo m. 22, B KOTOpoM 3a00JIeBaHUE HIIM COCTOSIHUE, XapaKTEePHU3YIOLIeecs
abeppaHTHON aKTHBHOCTBIO CHCTEMBl KOMIUIEMEHTa, NpeACTaBisieT coboi 3aboneBaHue
LEHTPaJIbHOU HEPBHON CUCTEMBL

25. Cnocob mo m. 22, B KOTOpOM 3a00JIeBaHUE HIIM COCTOSIHUE, XapaKTEePHU3YIOLIeecs
abeppaHTHOM AKTUBHOCTBIO CUCTEMBbI KOMILJIEMEHTA, NPECTaBIISIET coboit
HelipoziereHepaTUBHOE 3a00JI€BaHUE WU HEBPOJIOTUUECKOe 3a00JIeBaHue.

26. Cnocob no m. 22, B KoTOpoM 3a00JieBaHHE MM COCTOSIHHE, XapaKTepU3yIoIeecs
a0eppaHTHOH aKTUBHOCTBIO CHCTEMBI KOMIUIEMEHTA, IIPEICTaBIsieT coO0i 3a001eBaHNe TTOYeK.

27. Cnocob mo m. 22, B KOTOpOM 3a00JIeBaHME WJIM COCTOSIHUE, XapaKTepH3YHOIIeecs
abeppaHTHOI aKTMBHOCTBIO CUCTEMbI KOMILUIEMEHTA, IPEACTABIISIET COOOH CepAeYHO-COCYAUCTOE
3aboseBaHue.

28. Cnocob mo m. 22, B KOTOpOM 3a00JIeBaHUE HIJIM COCTOSIHUE, XapaKTEePH3YIOLIeecs
aOeppaHTHON AaKTHBHOCTBIO CHCTEMBl KOMIUIEMEHTA, BBIOPAHO M3 TPYIIBL, COCTOSIIEH W3
MAPOKCU3MAJIbHOW HOYHOH T'eMOTJIOOMHYPUH, ATHIMYHOTO TeMOJHTUYECKOTO YPEMHUYECKOTO
CHUH/IPOMa, OTTOP)KEHHUs TPaHCIUIAaHTaTa OpraHa, TsDKeJIOW MHUACTEeHUH, ONTHKOHEHMpOMHeNuTa,
MeMOPaHO3HOIPOIH(EPATUBHOTO TIIOMepyJioHedpuTa, OOJNIE3HH IJIOTHOTO OCaaKa, OONe3HU
XOJIOZIOBBIX arTJIFOTHHHHOB M KaTacTpoduueckoro aHTu(oCchHOIUITUAHOTO CUHAPOMA.

29. Cnoco® mo m. 22, B KOTOpOM 3a00JIeBaHUE HIIM COCTOSIHUE, XapaKTEePH3YIOLIeecs
abeppaHTHON AaKTHBHOCTBIO CHCTEMBI KOMIUIEMEHTA, BBIOPAHO W3 TPYIIBL, COCTOSIIEH W3
ACCOLIMMPOBAHHOTO C AHTUHEUTPOQWIBHBIMU LUTOMIa3MaTndeckuMu aHturenamu (ANCA)
BackysuTa (AAV), TeroBol ayTOMMMYHHON reMonuTHyeckor anemuu, IgA-nedponaruu, C3-
rJIOMepyJIoHe(pUTa U 04aroBOro CErMEHTAPHOIO INIOMEPYJIOCKIEPO3a.

30. Cnocob mo m. 22, B KOTOpPOM 3a00JieBaHUE HMIIM COCTOSIHUE, XapaKTepHU3YIoIleecs

abeppaHTHON aKTUBHOCTBIO CHUCTEMBbl KOMILJIEMEHTA, NMPENCTaBisAeT COOOH reMaToNOrH4ecKoe
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HapylleHUe.

31. Cnocob mo m. 22, B KOTOpOM 3a00JieBaHHE MM COCTOSHHE, XapaKTepU3YIOIIEeecs
abeppaHTHOHN aKTMBHOCTBIO CUCTEMbI KOMITJIEMEHTA, MPEACTABIIAET COOO0H 0 TaIbMONIOrHYECKOe
HapylleHHe WIH HapyLIeHHe CO CTOPOHBI OpraHa 3peHusl.

32. Cnocob mo m. 22, B KOTOpoM 3a00JieBaHHE WM COCTOSHHE, XapaKTePU3YIOIIEeCs
a0eppaHTHOI AaKTMBHOCTBIO CHCTEMbl KOMIUIEMEHTA, IIPENCTABIsIeT COOOH MAaKyJsIpHYIO
JETeHepaIfio, BO3PACTHYIO MakyJusipHyr gpereHepampto (AMD), MakyJsipHBIl — OTeK,
nabeTHYeCKHii MaKyJISIPHBIN OTEeK, XOpouaainbHyro HeoBackyssipuzauuto (CNV), yBeut, yBeut
bexdera, mnponmudepaTHBHYI0  AMAOETHYECKYI0  PETHHONATHUIO,  HEMpOJU(EPaATHBHYIO
INa0eTHYECKYI0 PETHHONATHIO, TJIAYyKOMY, THIEPTOHUYECKYI) PETUHONATHIO, OOJIe3Hb
HEOBACKYJISIPU3ALUN POTOBUIIBI, MOCIETPAHCIUIAHTALIMOHHOE OTTOPKEHHE POTOBHLBI, OOJIE3Hb
pPOTOBHYHOH AMCTPOPHUH, ayTOMMMYHHYIO OOJIe3Hb Ccyxoro ria3a, cuHapoMm CrTuBeHca-
JxoncoHa, cunzapom IllerpeHa, BBI3BAHHYIO 3arpsi3HEHHEM OKpYJKaroIleld cpenapl OOoNe3Hb
CYyXOro rIJla3a, OJHAOTENUANbHYIH0 aucTtpodpuro Dykca, OKKIIO3HI0O BEH CETYATKH WM
MIOCJIEOTIEPALIMIOHHOE BOCIIAIEHHE.

ITo noBepenHocTn



	Bibliographic data
	Abstract
	Description
	Claims

