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HHI'MBUTOP BCL-2

OBJIACTb TEXHUKH U30BPETEHU A

[0001] B nmaHHOM JOOKyMeHTe packpbiTo coenuHernne Qopmynsr (1)  mns
uHruonposanus kak Bel-2 nukoro tuna, Tak u MytanTHoro Bcel-2, a Takxke cnoco0 nmpumeHeHus

COEAMHEHUs], PACKPBITOTO B JAHHOM JOKYMEHTE, 7Sl JICUEHUs] HAPYLIEHUN PEry/siUN allonTo3a.

YPOBEHb TEXHUKU

[0002] CewmeiictBo reHOB B-knerounolt mumdombr 2 (Bcl-2), rpynma 6enxos,
roMoslorndHbIX Oenky Bcl-2, xomupyer Oomee 20 OenkoB, KOTOPBIE PErYIHPYIOT BHYTPEHHHM
nyte amonto3a. benku cemeiictBa Bcl-2, cocrosimpe W3 MPOAnoONTOTHYECKUX U
AHTHANIONITOTUYECKUX MOJIEKYJI, MOJKHO pa3lelNTh Ha CIEAYIOIHE TPHU TMOACEMENCTBA B
COOTBETCTBUH C TOMOJIOTHEH IMMOCJIENOBaTENbHOCTEH B mpenenax dereipex nomeHos BH (BHI,
BH2, BH3 u BH4): (1) nmoaceMeldcCTBO MMEET TOMOJIOTHIO IOCJIENOBATEIBbHOCTEN BO BCEX
yerbipex JgomeHax BH, Ttakux xak Bcl-2, Bcl-xl u  Bcel-w, xoTopeie sBRsIIOTCS
AHTHANIONITOTUYECKUMY; (2) TIOACEMENCTBO MMEET T'OMOJIOTHIO IMOCJIENOBATEIbHOCTEH BHYTPHU
BH1, BH2 u BH4, manpumep Bax u Bak, xotopele siBstroTcs npoanonTtoTuueckumu; (3)
MOJICEMENCTBO MMEET FOMOJIOTHIO MOCJEN0BATENbHOCTEN TONBKO B npeaenax BH3, takux kak
Bik, Bid u HRK, xoropeie siBnsitorTcsi mpoamonrtotudeckumu. Jlomenst BH1, BH2 u BH4
HEOOXOIUMBI JJIsS aHTHAMMONITOTHYECKOH akTrBHOCTH. Hamporus, nomen BH3 Heobxomum u cam
1o cebe TOCTaToueH AJisl MPOATONTOTUYECKOH aKTHBHOCTH.

[0003] TIlomoOHO 3aBHCHMOCTH OT OHKOT€HOB, IMpPHU KOTOPOH OIyXOJIEBbIE KIETKU
MIOJIATAOTCSl HAa OAMH JOMHUHAHTHBIA T€H JJIs1 BBDKHBAHUS, OMYyXOJIEBBIC KIETKH TAK)KE MOTYT
crath 3aBHCUMBbIMHU OT Bcl-2, uToOs! BhpKUTE. CBepxakcnpeccust Bcel-2 acto oOHapy:kuBaercs
npu  ocTpoMm  mmenomgHoM  Jieiikoze  (AML), octpom  gumdoneiikoze  (ALL),
perunuBHpyromemM/pedpakrepHoM  xpoHudeckom Jumdoneiikoze (CLL), dommukynspHoit
miMmpome (FL), nexomxkuackoir mumdpome (NHL) M cOmMmHBIX OMyXomsx, TaKMX Kak pak
MOJUKENYAOUYHON  oKeJle3bl, MPEACTAaTeNbHOM  OKeJe3bl, MOJIOYHOM IKeJle3bl, a TaKxe
MEJIKOKJIETOYHBIN 1 HEMEJTKOKJIeTOUHbIH pak Jjierkoro (Cancer 2001, 92, 1122-1129; Cancer Biol.
2003; 13:115-23; Curr. Cancer Drug Targets 2008, 8, 207-222; Cancers 2011, 3, 1527-1549).
Hapymenne perymsinuu anonTOTHYECKUX MYTEeH Takke ObLIO CBS3aHO C MATOJIOTHEH APYrux
Cepbe3HbIX 3a00JeBaHUI, TaKUX KaK HeHWpomereHepaTHBHbIE COCTOSHHUS (MOBBIIIEHHAS
perymsinusi arnornTo3a), Hampumep, Oose3Hb AnbureiMepa; W nposudepaTHBHbIE 3a00TEBAHUS

(MOHW)KEHHAst PEeryJsilysl aromnTo3a), HampuMep, pak, ayTOMMMYHHble 3a0oneBaHusl H
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nporpomboTHaeckue coctosiHus. CoolImanoch O psiae HU3KOMOJIEKYJSIpHBIX MuMeTrnkos BH3,
HarpasieHHbIX 100 Ha Bcl-2, mubo Ha Bcl-xl. HexoTtopble HU3KOMOJEKYISPHBIE HHTHOUTOPBI
Bcl-2 nccrnemoBanuch Ha pa3iUYHBIX CTanusAX pa3paboTku yekapcTs: mHruOutop Bcl-2/Bcl-x1
ABT-263 (maBurokmakc, WQO2009155386) mnoka3anm MHOrooOCIIAOIIYID  KIMHHYECKYIO
AKTHUBHOCTb NPHU JUM(POUIHBIX 3JI0KaYECTBEHHBIX HOBOOOPA30BAHUSX, TAKMX KaK XPOHUYECKUN
aumponeiikos. OnHako ero 3¢p¢EeKTUBHOCTb B OTHUX VCJIOBHSIX OrpaHUYeHAa THUOENbIO
TPOMOOIIUTOB W COINYTCTBYIOIEH TPOMOOLIMTOTICHHEH, BbI3BaHHOUW wuHrudOuposanmem Bcl-xl
(Lancet Oncol. 2010, 11, 1149; J. Clin. Oncol. 2011, 29, 909; J. Clin. Oncol. 2012, 30, 488).
briio paspaborano HOBOE MOKOJNEHHE ceslekTUBHOro mHruowmtopa Bcl-2 Beneroknakca (ABT-
199/GDC-0199), xoTopelli MPONEMOHCTPUPOBAJ YCTOMYUBYKO aKTHBHOCTb B OTHOLIEHHU 3THX
BUJOB paka, HO Takxke coxpanmi TpomOoumtsl (Journal of Hematology & Oncology 2015, 8,
129; Clinical Advances B Hematology & Oncology 2017, 15, 210). S55746 (Takxe M3BECTHBIH
kak BCL201), APG-101, APG-1252 wusy4aroTcssi Ha CTaauu KJIMHUYECKHX HCHBITAaHWA. B
HacTosilee Bpemsi BeHeTokyake (paHee ABT-199) sBnsieTcss €IUHCTBEHHBIM CEJIEKTHBHBIM
uHruouropom Bcl-2, omobpenneiM FDA 1y nedeHHsT MauMeHTOB C PELHUIUBHPYIOLINM HIIH
pedpakrepHbiM xpoHudeckuM umMposeiikozom (CLL) ¢ nenenueit 17p.

[0004] HecmoTps Ha BBICOKYIO KIIMHUYECKYIO aKTHBHOCTh M ONArOMPUSITHBIN TPOQPUITH
0€30MacHOCTH, Y MALMEHTOB CO BPEMEHEM MOXKET Pa3BUTHCS MPUOOPETEHHAs! PE3UCTEHTHOCTD K
BEHETOKJIAKCY TIPU HEMpephIBHOM JieueHUH. HenasHo Obliia mpaeHTHQUIMPOBAaHA HOBAs MyTalUs
Gly101Val (G101V) B Bcl2 mocnme Toro, kak mMalMeHTOB Jieuwyu uHrHOMTOpoM Bcl-2
BeHeToKTakcoM (ABT-199) B Teuenue 19-42 wmecsmer (Cancer Discov. 2019, 9, 342-353;
Haematologica 104, e434-e437, 2019). Blombery et al. mpomeMOHCTPHPOBAIHN, YTO MYTaLUs
Gly101Val B Bcl-2 mpunaer npuoOpereHHy0 pedpakTepHOCTb 3a CHeT CHIDKeHHs apPUHHOCTH
CBSI3bIBAHUSI BEHETOKJIAKCa O€3 HapyLIeHHs CBA3BIBAHHS MpoarnonToTHyeckux OenxoB ¢ Bcl-2.
Hogas myrauus Gly101 Val B Bel-2 6buta upenTuduuposaHa npu nporpecCUpoBaHuN y 7 U3
15 manueHToB, HO HE NP BKIIFOUEHHUH B HCciIenoBaHue. Taxke ObUIO IpencKka3aHo, YTO MyTalus
Bcl-2 Asp103Tyr (D103Y), naOmonaemas y nanuentos ¢ CLL, npensaTcTByeT cBs3bIBaHHIO Bcl-
2 ¢ BEHETOKJIAKCOM, YTO MPHUBOIUT K CHIDKEHUIO (us3uueckoit ¢popmel nampierta (Haematologica
104, e434-e437, 2019). Myranus Bcl-2 PhelO4lle (F1041) y manmentos ¢ FL (pomnmukynsapHon
auMQOMOH), TONYYaBIINX BEHETOKJIAKC, TAaKXKe CBS3aHA CO 3HAYUTENBbHBIM CHHKEHHEM
CBSI3bIBAHUS C BEHETOKJIIAKCOM M SIBIISIETCSl JOCTATOYHOH JUII MPHUIAHHUS  KJIETOYHOM
pesucrentHoctH (Br J Haematol, 186(6): e188-e¢191, 2019).

[0005] Kpowme Toro, Bcl-2 mukoro Tumna BaskeH ISl BBDKHBAHHS MPEIIIECTBEHHUKOB
HelTpoduos, TakuM oOpasom, HeWTpomneHust Oblia Hanbonee 4acTbiM MOOOYHBIM 3P QeKToM

npu tepanuu uHruOuTopoM Bcl-2. V mammentoB ¢ CLL, monmy4aBIINX BEHETOKJIAKC, HAYaJIo
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HEUTPONEeHNN OOBIYHO HAONIOAANOCh BO BPEMsl YBEJIMYECHHUS J03bl, XOTS €€ HacTOTa CHHXKAJach
no mepe yBennueHus: Bpemenn tepanun. (Clin Cancer Res; 24(18), 2018). dpyrumu cioBamuy,
ype3MepHOe HHruOmposanue Oeka Bcl-2 aukoro Tuma MoskeT BbI3BIBATh LEJEBYI0 TOKCHYHOCTD
U 1000uHBIN 3 dexT HeHTpoeHn .

[0006] WO 2019210828 packpbeiBaeT HOBBIM Kjacc uHruOuTopos Bcel-2. Tlo-
NPEKHEMY CYIIECTBYET OCTpast MOTPEOHOCTh B HOBBIX MAJIbIX MOJIEKYJIaX, KOTOPblE HHTHOUPYIOT
kak Oenku Bcl-2 nmukoro Ttuma, Tak u myrauuu Bcl-2, oOHapykeHHBIE y MaLUEHTOB C
MPOTPECCUPOBAHUEM TOCJIE JUTUTENBHOTO JICUEHHSI BEHETOKJIAKCOM, Takue kak myrauun G101V

uDI03Y.

CYIIHOCTD U30BPETEHMA

[0007] ABTOpBI HacTOSIIEr0 M300peTeHHs] OOHAPY)KMJIH, YTO OINMHUCAHHbIE B JAHHOM
JOKYMEHTE COEIUHEHHUS TPOSBILIFOT MOYTH PABHYIO MHTHOMPYIOIIYIO aKTHUBHOCTh B OTHOIIEHUH
myTtaumii Bel-2 u Bel-2 mukoro tuma, Brmrodas G101V u D103Y, 4To mo3BosisieT mpenrnoiokKuTh
HOBBIM THN MOTEHLUUAJIbHBIX HHruOUTOpoB Bcel-2 6e3 mpobiem ycroitumBocTu. Hacrosiimee
n300peTeHne TakXKe TMPEACTABJISET TOTEHLUUAIbHYI0 BO3MOXKHOCTb HOBOW Tepanmuu B
s¢dexTnBHON 1 0e30MacHON 103€ ISl MALMEHTOB C KIMHUYECKUM PELHIUBOM C MYTaLUSMHU
MOCJI€ JIEUEHUS] BEHETOKJIAKCOM.

[0008] B maHHOM JOKYMEHTE packpbITo coenuHeHue ¢popmyasl (1),

R
!
L2
T
X

(V>R
O

eUe
AR,

07 "NH

O
pz
/ZI

m(RY NO2 (D),
WK ero (papMaleBTHYECKH MPUEeMIIEMast COJIb FITH CTEPEON30MED,
rae
X HezaBucuMo BeiOpaH u3 N wim CH;
p TpeacTaBisieT coOOM LeI0e YHCo, BeiOpaHHoe u3 1w 2,
Vv mpencTasisier cobol meaoe 4ncio, BeiopanHoe u3 1 wmu 2;

m npencTapisieT co0oi Lesoe Yrcio, BriOpanHoe u3 1, 2 wim 3;
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n mpencTaBisieT co0oil Leoe yuco, seidpannoe u3 0, 1 wim 2;
t mpencrasisier coOoi Lenoe Ynuco, BeiOpanHoe u3 1 uim 2
*1 -
*
E S E % N
N I
KOJIBIIO A mpencTaBisieT CO00H 2, = wiu 2, rae **2 OTHOCHTCS K MOJIOKEHHIO,

NPUCOETMHEHHOMY K (heHmIbHOMY (parmenty popmyisl (1),

koo B mpencrasnsier coboit apuit min S- Ui 6-4IIeHHBIHA reTepoapu,

L’ mpencrasisier coGOH MPSIMYIO CBSI3b, -(CRaRb)q-, -O-, -S-, -S(0)-, -S0O,-, -C(0O)-,
C(0)0-, -OC(0)-, -NR*, -C(O)NR™, -NR*C(0)-, -NR*C(0)O-, -NR*C(O)NR’-, -SO,NR*-, -
NR*S0,-, -NR*S(0),NR"-, -NR*S(O)NR’-, -C(O)NR*SO,-, -C(O)NR*SO-, -C(=NR*)NR- mu
LUKJIOAJTKHJI, T (| IPEencTaBisieT coboi uucio ot 1 o 7;

R" npencrasisier coboh -Cisamkui, -Cs-1lUKIOANKWI, apwi, S5- win O-4JeHHBINA

MOHOIMKJINYECKHH rerepoaput, 7-10-dieHHBbIH OWIMKINYECKHH Trerepoaput, 3-O-dJIeHHbIH

MOHOLUKIINYECKUH TeTePOIUKIII, 7-14-4IeHHbI OMIMKINYECKUN TeTePOLUKIIII, KaKIbIH U3

11X

2

KOTOPBIX HE3aBUCHMO HeoOs13aTeNbHO 3amelneH 1, 2, 3 wiun 4 3amecturensmu R

R"™ B kaxgom cllydae HEe3aBUCHUMO mpeactaeisier coboit ramoren, -Cj.gankwn,
ranoreHC,sanmkmn, -CpsankeHun, -C,gankuami, -C3;sUUKIOANKWI, TETEPOLMKIINI, apui,
rerepoapui, okco, -CN, -NO,, -OR'"® -SO,R" -COR'™ -CO,R'"™ -CONR'R!
C(:NRlla)NRllellc’ NRIFRI®  _NRUSCOR!M®  -NRUSCONR!R!S, -NR!"CO,R',
NR"™SONR'" R' -NR'"*SO,NR"’R", -P(=0)R"*R""® i —~NR'*SO,R'"®, rze ykasauusiii Cs.
SITUKJIOAJIKIJI, TeTEPOLIMKIINI, apyil WK TeTepoapusl HeoOs3aTebHO 3aMelleH rajoreHom, -C.
saJTKkuiioM, -rajoreHC gankmioMm, -C;_gaJKOKCUIIOM WITH -TajoreHC | gaJIKOKCUIIOM;

kaxapii w3 RM?, R i R nesasucumo mpencrasisier coGoii Bomopox, -Ci.saiku, -
ranoreHC,sankuin, -CjgankeHun, -Cpsankuami, -C;gUUKIOATKWI, TEeTEPOLMKIII, apuil WIn
rerepoapwi, rae ykasaHHbId Cs;gIUKIOANKWJI, TETEPOLUKIIII, apwil WIH TeTepoapul
HEOO0s3aTeNbHO 3aMelleH rajoreHoM, -Ci gankuiaom, -raoreHC  gankuaoM, -C| gaIKOKCHIOM HITH
-ranoreHC;.3aIKOKCHIIOM;

R" npencrasisier cobod Bomopon, ranoreH, -Cjgamkun, ramoreHCisankwi, -C,.
gankeHWI, -C,sankunam, -C; gIIUKIOANKU, TETEPOLUKINI, apu, rerepoapui, okco, -CN, -NO,,

-OR"™ -SO,R™ -COR"™ -CO,R™ -CONR"R', -C(=NR')NR''R'¢, -NR"R'®, -NR"*COR", -
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NRlaCONRleIC, -NRlaCOQRIb, -NRlaSONRleIC, -NRlaSOQNRleIC YUK —NRlaSOQRIb;
kaxapii w3 R™ u R'™ HesaBncumo npencrasnsieT coboit Bomopox, -Cisalkui, -
ranoreHCsanmkmn, -C,sankeHun, -C,gaIKHHWI, UHUKJIOATKWI, TE€TEPOLMKINI, apwil, WIH
reTepoapu,
R npencrasiser coboit Bogopon, -Cjgankun, -ramoreHCisankui, -C,gankenui, -C,.
RATKIHII, [IUKJIOAKHWII, TETEPOLIMKIIUII, apUIT UJIH TeTePOapPUI,

R? HeszaBHCHMO BbIOpaH u3 ranorena, -Cjgankuna, -Csankenmna, -C)saJKUHUIA WA -
Cseumknoankmna, rtae ykazaHHbil -Cpgankwn, -Cpsankenun, -Chygankuaun wnd  -Cs.
¢LIUKJIOATIKAT HE3aBUCUMO HeOOs3aTeNIbHO 3aMeIeH TaJIoreHOM, THUAPOKCH, Ci.¢aJKOKCH WM
amuno, -CpgankunoMm, -CjgankenunoM, -CjganxkunmioM, CsgnukiaoankmwioM wma  Cs.
¢T€TEePOLIUKITUIIOM,;

R’ mpencrasmsier coboii —L'-CyC,

e

L' npencrasmster coGoii mpsmyro casisb, -(CR*R®)4-, -O-(CR*R")p3-, -NH-(CR’R"); 3
unu -NH;

CyC mnpencraBnser coOOH NMKIOANKWI WIM TETEPOLMKIWI, KaKOAbIH M3 KOTOPBIX
HeoOs13aTeIbHO 3aMEIIeHHBIN OHUM, ABYMSI, TPEMsI UJIH YEThIPbMS 3aMeCTUTEISIMU R

R HesaBucumo BbIOpaH U3 BOIOPOA, TAJIOTEHA, ITHaHO, OKCO, -OR3b, -NR3bR3°, -COR3b,
-SOZR%, -Cisankuna, -Cjgankenmna, -C,saJKWHWIA, -LUUKJIOATKWJA WA TETEPOLIUKIINIA,
KaXObI U3 ykazaHHbIX -Cj.gaJKuiia U TeTEpPOLMKINIA HeOoOs3aTeNbHO 3aMElIeH ONHUM WIIH

3 3f
IBYMs 3aMeCTHTEIsIMU R’°, BHIOpaHHBIMU U3 BOAOpOAa, rajorena, muaHo, -OR™, -Cy gankuna, -

>
LUKJIOAJIKWIIA WU TeTEPOLINKIINIIA,

MPUYEM KaKABIN U3 R’® u R* nesasucumo npenctasisier cobolt Bogopon, -Ci.sankun, -
LUKJIOAJKIJI WJIM TeTePOLUKIII, YKa3aHHbIH -C)galKuil HEOOA3aTeNbHO 3aMeleH OAHUM HIIH
IBYMsI 3aMECTUTeISIMU R, KOTOpBIe TPEACTaBISIOT COGOH BOXOPOL, -NR*R*¢, -mukmnoankmn
WJIU T€TEePOLIUKIINIL,

kaxaelit m3 R n R*® nesasucumo npeacTasisieT codor Bogopox nin -C .saJIKu;

WA B4 CMEKHBIX R’ B (heHUITHPHOM KOJIbIIe BMeCTE ¢ (DEHUJIBHBIM KOJIBIIOM OOpa3yroT
OEH30KOJIBLIO, YKA3aHHOE KOJIBLIO HEOOS3aTEIbHO 3aMELEHO TeTEPOAPUIIOM;

R* u R’ HesaBucumo npencraBisior coboit Bomopon, -Cjsamkun, -C,gankenun, -C,.

SAJIKUHWIL, HUKJIOAJIKWIL, TETCPOUUKIINIL, apUIT UJIU TETCPOApPUIT, U
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kaskaeii 13 R u R® HesaBrcumo npencrasisier codoi BOIOPOA, rajoreH, muano, -NQO,, -
Cisankun, -C;gankenna unn -C, gaIKUHUIL.

[0009] B HeKOTOpBIX BapHAHTaX OCYLIECTBICHUS X MpeacTasisier codoi N.

[0010] B HekoTOpBIX BapUaHTaxX OCYLIECTBIEHHUs KONbLO B mpencrasmsier coOoi
bennn, GypaHm, H30KCA30JIWIT, TUPUAUHIIL, TTHPA3OJIHI HITH TTHPUMUIAHILT.

[0011] B HexoTOpHIX BapHaHTax OCYLIECTBIEHHs R’ mpencrasisier coboil rajores, -
Cisankun umn  -C34UUKIOANKIIL, TpUYeM Kaxabli u3 ykazaHHbIX -Cigankuima u -Cs.
JIUKJIOANIKATIA  HE3aBUCHMO HeoOs3arenbHO 3amermneH BomopoaoM, -CiszamkuioMm, Cs.
cLUKIIOATKUIIOM I C3.4T€TePOLMKIUIIOM.

[0012] B HekoTOpHIX BapHAHTAX OCYLIeCTBIeHHs R’ mpencraBmser coGoii drop,
METHJI, U30MPOTIHJI, U300YTHII, UKJIOTPOITII, HUKJIOOYTHI WIIH MOP(POITMHOMETHIL.

[0013] B HEKOTOpHIX BapHAHTAX OCYLIECTBIGHHS N mpeacTaBmser coboit 0 m L’
nperncrasisieT coboit -(CHy)g- wmn -O-, Tie q npeacrasisier co0oi uncio 1-3, mpennoYTUTENbHO
I.

[0014] B Hexotopsix BapmanTax ocymectsienns R'' mpencrasmser coGoit -Cs-
10LUKJIOATIKWII, apuj, S5- WM 6- YJEHHbIH MOHOLMKJIMYECKUH rerepoaputi, 7-10-uneHHbI
OWLMKTHYECKUN TeTepoapui, 3-6-4JeHHbIH MOHOLUMKINYECKUH TreTepouuKiIui, 7-14-dneHHbiid

OMLIMKITMYECKUH TeTePOLIMKINII, KaKABIH U3 KOTOPBIX HE3aBUCHMO HEOoOs3aTeNbHO 3amelleH 1, 2

11X 11X

win 3 3amectutensmMu R, rme R™ ™ onpenenen kak B gopmyie (I).

[0015] B HeKOTOpHIX BapuaHTax oOCymecTeieHms R'W  mpencrasmser  coGoit
LUKJIONPOTIHJI, LUKJIOOYTHJI, IUKIONEHTHJ, LIUKIJIOTEKCUI MK 3-6-4IEHHBIH TeTePOLMKIOATKII,
comepskauuii 1 umm 2 rerepoaroma, BEIOpaHHBIE U3 aTOMOB KHCJIOPOAA U a30Ta.

[0016] B HekoTOpeIx BapuaHTax ocyimecTsienus R'' BbIOpaH M3 LHEKIOTeKCHIa,
ounpmkio[ 1.1.1]nenrannna, terparuapo-2H-nupan-1-nna, terparuapo-2H-nupan-2-nna,
terparuapo-2H-nupan-3-una,  terparunpo-2H-nupan-4-una,  okcazon-2-uja,  OKCazon-4-
WUJIMETHUJIA WIN OKCa301-5-mia.

[0017] B HexoTOpBIX BapUaHTax OCYLIECTBIIEHUS R" BbIOpaH 3 ¢eHmna wim 8-10-
YJICHHOTO OWMIMKJIMYECKOTO apuiia, HeoOs3aTebHO 3amelneHHoro 1, 2 wim 3 3aMecTUTeIsIMU
RIX

[0018] B HekoTOpbIX BapHaHTaX OCYLIECTBIEHUS R" BeIOpaH m3 (peHmna mm 8-10-
YJIEHHOTO GHIMKITHUECKOTO apriia, HeoOA3aTeTbHO 3aMeIneHHoro 1-2 3amecturensvu R,

[0019] B HEKOTOPBIX BapUaHTAaX OCYIIECTBIIECHUS R MPEACTaBIsIET COOOM XPOMAaHMI,
oenzo[b][ 1,4]nuokcunmn), 5,6,7,8-rerparuaponadranenmn, okraruapo-SH-2,5-meTaHoUHASHIT
(IpeAnoYTHTETHHO okrarunpo-SH-2,5-meranounneH-5-mn), 2,3,4,5-

terparunpodbenso[blokcenuuun (mpennoututenbHo 2,3,4,5-rerparunapobdenso[blokcenun-7-m),
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anaMaHTaHud (TPEANOUTHTENBHO aJaMaHTaH-1-ui), KaKOpld M3 KOTOPBIX HeoOs3arelbHO
samemen 1 mmm 2 R'Y.

[0020] B mexotopsix BapuanTax ocymectsiaesns R''™ mpencrasmster coGoii raores,
uuaHo, rugapokcH, -Cisankmi, ramnoreHCisankun, -C,sankenun, -C,gankuui, Cj.¢aJKOKCHII,
ranoreHC  sankokeun, Csgumknoanku, rerepormknu, Csguuknoankokcmn, -NH,, -NH(C;.
sanku), -N(Cysaikwn), win rerepounkiui-O-.

[0021] B mexotopsix BapuanTax ocymectaienus R mpencrasmser coboit -OR'', re
R'"® mpencraemser coboit -Cpsankmwi, mnpemmournrenso Merwn (-CHs), 9T, mpomm,
wsonpormy, OyTma miM TPerT-OyTmi. B HEKOTOpBIX BapHaHTAax oOCymecTsieHms R''™
npencrasmsier coboit -OR'' rme R'"® mpencramser coboit -Cisankum, HEOOA3aTETBHO
oborameHHsIi aeirepuem, Hanpumep, -CDs umm -CD,CDs.

[0022] B mexoTophix BapuanTax ocymectaienus R~ mpencrasmser coboit -OR'', re
R'"® mpencraBmsier coGoii Cs.¢lMKIOAIKII, MPEANOYTHTENBHO LHKIONPOIMI, LHKIOGYTHI,
LUKJIONEHTUI W [IUKJIOTeKCHIL.

[0023] B HekoTOphIX BaphaHTax ocymecTieHmsi R'' mpencrasimsier coboil derm,
3aMeIeHHBII OHNM, IByMs W Tpems 3amectutensimu R'', He3aBucuMO BHIGpaHHBIMU 13

a) uuaHo, gropa, xyopa, Opoma, MeTHIIa, STHIIA, TIPOMIIIA, U3OTIPOMIIIA, OyTHIIA, TPET-
OyTuiia, METOKCH, 3TOKCH, MPOIMOKCH, M3OMPOMOKCH, OYyTOKCH, TPeT-OyTOKCH, TpudTopMeTHIa,
TPUPTOPMETOKCH, LUKIIOMPONIIIA, HUKIO0yTHIA, IUKIONEHTHIA, IUKJIOTEeKCHIIA, OKCETaH-3-1a,
-NH; wmm -NH(CH3); wnu

b) -OR" e R'"™ mnpencraBmser co6oii C3oUMKIOANKIN, MPEIIOYTHTEIBHO
LUKJIONPOTIHJI, UIUKIOOYTHII, HUKIOMEHTHII MITH LIUKJIOTEKCHIT.

[0024] B HeKOTOpHIX BapHaHTax ocymiecTieHuss R'' mpencraBisier coboil herm,
3aMELIeHHBIN HAHO, (TOPOM, XJIOPOM, OPOMOM, METHJIOM, STHJIOM, HPOIHJIIOM, H30IMPOIIHIIOM,
OyTHIIOM, TPeT-OyTHUJIOM, METOKCH, 3TOKCH, MPOIMOKCH, H3OIPOMNOKCH, OYTOKCH, TPeT-OyTOKCH,
o ToOpMETHIIOM, TPUPTOPMETHIIOM WU TPUPTOPMETOKCH.

[0025] B HeKOTOpHIX BapHaHTax ocymiecTieHuss R'' mpencraBimsier coboil henm,
3aMELICHHBIN LUKJIOMPOIIIIOM, IUKJIOOYTHIIOM, [IUKJIOTIEHTHUIIOM WJIH LIUKJIOT€KCHUIIOM.

[0026] B HeKkOTOpPHIX BapuaHTax oOCymecTeieHms R'W — mpencrasmster  coGoit
UKJIOTEKCHIT, 4-MeToKcrnuukiorekcwt, ounmkio[1.1. 1] nenran-1-un, terparunpo-2H-nupan-4-
w1, okcazon-4-wn, Qenun, 2-¢propdpenmnn, 3-propdenmnn, 4-propdenun, 4-xmopdennn, 2,4-
mudroppenmn, 3,5-nudpropdpennn, 3,4-nudropdenun, 4-umaHodenmn, 4-merundenwn, 4-
(rpudpTopmerun)pennn,  2-metokcwidennn, 3-merokcundeHmwsn,  4-merokcunadpenun,  4-

sTokcmndennn, 4-metokcundenmn, 4-(tpudropmerokcun)perns, 2,4-mumerokcrindpern, 2,3-

numetokcundenmn, 3,4-gumerokcundennn, 3,5-numerokcundenun, 3,4,5-TpuMeTokcuneHUI,
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XpOMaH-6-11, XpoMaH-4-u, 2,3-nuruapodenso[b][1,4]anokcuH-6-u, 2,3-
ourunpodenso[b][ 1,4 nuokcun-5-un, wm 5,6,7, 8-rerparunponadraien-2-mi, wm 5,6,7,8-
terparunponadTanes-1-mi, ounmkino[4.2.0Jokra-1(6),2,4-rpueH-7-ui.

[0027] B HekoTOpbIX BapHAaHTax ocyuiecTBIeHHs R'' mpencrasisier coGoii dypanm,
W30KCA30JIMI, MUPUANHWI, MUPA30JIWI, NHUPUMHIUHII, XHUHOKCAJIMHWI, OeH3o[b]rnodennmn,
oenzodypanmn uimu 2,3-nurunpodeH3opypan-S-ui.

[0028] B HexoTopbIX BapmaHTax ocyuecTeienus R'' mpencrasmser coboit dypan-2-
W, W30KCAa30/-4-uj, NUPUAUH-3-WI, OUpUAUH-2-wi, |H-nupaszon-4-un, nupuMuanH-2-wll,
Oenzo[b]tuoden-5-un, Oenzo[b]ruoden-4-un, Oensodypan-S-un, Oenzodypan-4-wn, 2,3-
ourunpodenso[b][ 1,4 nuokcun-5-un, Oenso[b][1,4]okcaszun-5-un, nuruapo-|1,4]nuokcuHo[2,3-
b]mupuaun-8-wn, wim 3,4-nurunpo-2H-6en3o[b][ 1,4 | nnokcenuH-7-u.

[0029] B HeKkOTOpBIX BapHaHTAaX OCYLIECTBICHUs R'"-L2- BbIOpaH u3 (Qypan-2-
WIMETHIIA, U30KCa30-4-unMernia, (MUpuanH-3-mwi)Mernia, (6-MeTOKCUITUPUANH-3-UI)METHIIA,
(5-meroxkcunupunus-2-wi)meruna, (1-merun-1H-nupaszon-4-nn)mernna, (3-meTokcu-1-mern-
1H-nmupazon-4-un)mernna, (1-uuxnonponui-1H-mupason-4-nn)mernna, (S-METOKCUITHPUMHIUIH-
2-um)metmna, Oenso[b]troden-5-unmernna, Oenso[b]rnoden-4-nunmernna, Oenzodypan-5-
wiMernia win 6eHzodypan-4-uimMeTua.

[0030] B HexoTopsIx BapmaHTax ocymecTienus R''-L’- mpencrasmser coGoii
LUKJIOTMPOTIHJI, [UKJIOOYTUJI, HUKJIONMEHTI, HUKiorekcun win 1,2,3, 4-terparuaponadraneH-1-
w1, 3-peHnnuuknoOyt-1-nn, 3-permnumknonent-1-un, 4-deHmmnuKIoreke-1-un wm  3-(4-
METOKCHII()EHWIT ) [IUKJIOTIEHT- | - 11,

[0031] B HexoTopsIx BapmaHTax ocymectsienns R''-L’- mpencrasmser coboii -3-6-
YIEHHBIH MOHOIMKJINYECKHH T€TePOLMKIINII, BbIOpAaHBI M3 OKCETaHWNA, TeTparuapodypaHuia
Wi Terparuapo-2H-nupannna, MpeAnoYTHTENbHO OKCEeTaH-3-mia, TerparuapodypaH-3-mia u
terparuapo-2H-nupan-4-una.

[0032] B HeKOTOpBIX BapUAHTaX OCYIIECTBICHUS R" MPEACTABIISIET COOOU BOAOPOI.

[0033] B HekoTOpbIX BapHaHTAX OCyLIecTBIeHHs L mpencrasisier coboii -SO,- mi -
CO-, u R" mpencrasnser coboit -Csankun umn (GeHmI, KaxIblii U3 KOTOPBIX HEOGA3aTeTbHO
3amelteH Ci.3aJIKOKCHUIIOM.

[0034] B HEKOTOPHIX BapHAaHTaX OCYMIECTBIeHMs R' mpencrasnsier coGoM BOmOPOX
WJTA METHJL.

[0035] B HEKOTOpPHIX BAPHMAHTAX OCYLIECTBIGHHS m mpexcrasmser coboit 1, R’
npencrasisier coboit —L'-CyC u L' npencrasmser co6oit mpamyro cesizb, ~(CH;)o-, -N(CH,)o-

nin -O(CHz)o-z.
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[0036] B wHekotopeix BapuanTax ocymecteienus CyC mnpencraensier coboit Cs-

6 TUKJIOAJIKIJI, BbI6paHHbII\/'I H3 MOHOLIMKIMYCCKOIO C3_3LII/IKJ'IOaJ'IKI/IJ'Ia Wi MOCTHUKOBOI'O

:
nukoankmna ( ), KaKIbIi U3 KOTOPBIX HEOOs3aTeNbHO 3aMEIleH OJHUM WU JBYMS
samecTuTesMi R™,

[0037] B wHekotopeix Bapuwanrax ocymecteienus CyC mnpencrasiasier coboit
HUKJIOOYTHII, TUKJIOTICHTUJT WJIM IIUKJIOTEKCHII, KaXKIbIH W3 KOTOPBIX HEOOS3aTENbHO 3aMelleH
OIHHM WJIH IBYMs 3aMeCTHTeNsIMH R,

[0038] B Hekoropbix BapuanTax ocymecteieHuss CyC mpencrasisier coOOM:

a)  TeTePOLMKIINII, BBIOpaHHBIN u3 MOHOLMKJIMYECKUX 4-9-uneHHbIX
reTepOLMKIUIBHBIX TPYII, COAEpXKAllUX OJUH reTepoaTroM a30Ta, WK BOJOPOA, WU Cephbl B
KAQuecTBe UJIeHa KOJbla, MOHOLUKINYECKUX 4-9-UJIeHHBIX TeTePOLUKINUIIbHBIX TPYyII,
COIepIKALINX JIBA I'eTePOaToMa, BHIOpaHHbIE M3 KHCJIOPOAA, CEPbl U a30Ta, B Ka4eCTBE UJICHOB
KOJIbLIa,

b)  5-10-uneHHBIH CHUPOTETEPOLMKINI, COACPKAIUMHA OAWH MM JBa TeTepOaTOMa,
BbIOpPAHHBIX M3 a30Ta, CEPBI M KUCIOPO/A B KAY€CTBE WICHOB KOJIbLIA, HITH

¢) 5-10-uneHHbI MOCTHKOBBIN TeTEPOLIUKIIIIIL, CONEP KAIlUN OMH I ABa F€TEPOaToOMa,
BbIOPAHHBIX U3 a30Ta, CEPBI H KUCIOPO/A B KAYECTBE WICHOB KOJIbIIA;

KOKIBIH M3 KOTOPBIX HEOOS3aTEeNbHO 3aMeLIeH OIHHUM, ABYMS, TPEMsl WM YEThIPbMS
samecTuTesMi R™,

[0039] B wHekotopeix Bapuwantax ocymecteienus CyC mnpencrasiasier coOoit
MOHOLIMKJINYeCKHe 4-6-ujieHHblE I'eTepPOLUKINIIbHbIE IPYIIIbL, COAEpIKallle OAUH IeTepoaToM
a30Ta, UM KUCJIOPOAA, WK Cepbl B KAUECTBE WIEHOB KOJbLIA.

[0040] B HekoTopweix BapuaHTax ocymectsieHuss Cyc BbIOpaH W3 OKCETaHWJA,
TeTparuapodypaHuia, TETPAaruApONUPAHNIIA, a3€THANHIIIA, TUPPOTUANHIIIA U TUTIEPUANHATIA.

[0041] B nexoropsix BapuanTax ocymecteieHuss CyC BbiOpaH W3 OKCeTaH-2-uia,
OKceTaH-3-mna, TeTparuapodypas-4-mna, Tterparunpodypan-2-una, Terparuapodypan-3-nia,
TeTParuApONupan-2-uia, TETParuapoNnupan-3-uja, TETParuaponupaH-4-una, a3eTUANH-3-WUIa,
a3eTUIHUH-2-1Ja, TUPPOIUANH-2-UNA, TUPPONIUANH-3-1a, TUNEPUIUH-4-11a, TUIEePUANH-2-1Uja
Y MUNEePUANH-3-Uja.

[0042] B wHexotopeix Bapuwantax ocymectBienus CyC mnpencrasiasier coOoit
MOHOLIUKJINYECKYIO O-UJIEHHYIO IeTepOLMKIMIBHYIO IPYIIY, CONEPKallyl0 B KadeCTBE YJICHOB

KOJIbLia ABa Ire€T€poaTromMa, Bbl6paHHbIX H3 KUCJIOpOAa U a30Ta.
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[0043] B wHexotopeix Bapuwantax ocymectBienus CyC mnpencrasiasier coboit
TUOKCAHMII, MOP(POTUHO, MOPGOIMHUI UITH MUTTEPA3UHUIL.

[0044] B Hexotopeix BapuanTax ocymectsienns CyC mnpencraensier coboit 1,3-
nuokcan-2-un, 1,3-nuokcan-4-wn, 1,4-nuokcaH-2-wi, mopdonus-1-mwi, mopdonus-2-un win
MOPGOIHH-3-HIL.

[0045] B mHexotopeix Bapmantax ocymectBienns CyC mnpexncraenser coboit 4-
YJIeHHBIH/4-4IeHHbIN, 3-4YJIeHHbIN/S5-4IeHHBIN, 4-4JIEHHbINA/S-4IeHHbIH, 4-4JIeHHbINH/6-4IEeHHBbIMH,
S-4JIeHHBIN/S5-4IEHHBIA W S-4YJIEHHBIN/O-4JIEHHBIH MOHO-CITUPOT€TEPOLIUKIIII, COAep KAl
ONIMH WJTU IBA aTOMa a30Ta WJIK KUCJIOPOJa B KAU€CTBE YWICHOB KOJIbIIA.

[0046] B wHexotopeix Bapuwanrax ocymectBienus CyC mnpencrasiasier coboit

(7-okca-2-azactmpo[ 3.5 |HoHAH-2-11) WITH (2-

okcacrupo[3.5|HoHaH-7-u).

[0047] B HexkoTOpBIX BapUaHTaxX OCYLIECTBJICHUS R’ HesaBucHMO BbIOpaH U3
BOJIOPONA, TajioreéHa, LHUAHO, OKCO, -OR’® _NR¥R’*® -C(=O)R3b, -SO,R*®  -Cygankuna,
MOHOLUKINYECKOTO C3.¢LIUKJIOATKNIIA UK MOHOLMKIMYECKON 4-9-ulleHHOM reTepoLUKINIbHON
TPYIIBL, CONEpKaIlell ONMH WJIM JABa Te€TepoaToMa, BBHIOPAHHBIE W3 TeTepoaToMa a3o0Ta, WIIH
KHUCJIOpOJia, WM Cepbl, B KaueCTBE WIEHOB KONbLIA, KaXIO€ W3 Yyka3aHHBIX -Cigankuna u
MOHOIMKJINYECKON 4-9-uJIeHHOHW reTepOLUKIMIBHON IPyIIbl HEOOSI3aTeIbHO 3aMEIEHO OIHIM
VI IByMsI 3aMecTuTes M R,

[0048] B HEKOTOPHIX BAPHAHTAX OCYIUECTBICHHS LHKJIOAJIKWI, Takol kak R
npencrasisieT co00it Cs.¢LUKIIOANKUIT, G0Iee MPEATIOUTHTENBHO LIIKJIOTPOIHIL.

[0049] B HekoTOpBIX BapHaHTax OCYLIECTBIEHUS TeTEPOLMKJINI, TaKOW Kak R*
npeacTaBiIsieT coO0H 4-6-ueHHbIE TeTepPOLUKIMIbHBIE TPYIIIBIL, COIEpKAIlue ONWH WM JIBa
reTepoaroMa, BRIOpaHHbIE U3 TeTepoaToMa a30Ta, UM KUCJIOPOa, WM CEPhl, B KAY€CTBE UJICHOB
KOJIbLIA.

[0050] B HekoTOpBIX BapHaHTax OCYLIECTBIEHUS TIeTEPOLMKIINI, TaKoW Kak R*
NPEACTABISIET COOOH OKCETaHWI, TeTparuapodypaHm, TeTparuIpoOnupaHl, THITEPASHHUI UITH
MOPOTIHHMIL.

[0051] B HekoTOpBIX BapHaHTax OCYLIECTBIEHUS TIeTePOLMKIINI, TaKoW Kak R*
npeacraBisier cobolt okceraH-3-mi, Terparuapodypan-3-un, Terparuapo-2H-nupan-4-mn uam
Mop¢uH-4-HJ1.

[0052] B HeKOTOpBIX BapHaHTax OCYLIECTBIEHUs] TIeTEPOLMKINI, TaKOH Kak R’

NPEACTABIIET COOOM  MOHOLMKJINYECKYHO  4-O-uJIeHHYI0  TeTepOLMKIMIBHYIO  TPYIILY,
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COZePIKALIYI0 OJMH HJIM J[BA Te€TepOaToMa, BBIOPAHHBIE M3 reTepoaToMa a3oTa, WK KUCIOPOIa,
WM Cepbl, B KAUECTBE WIEHOB KOJbLIA.

[0053] B HekoTOpBIX BapHaHTax OCYLIECTBIEHUs] TIeTePOLMKINI, TaKOH Kak R’
npencrasisier codol Terparuaponupad-4-m.

5 [0054] B HekOTOpHIX BapHaHTaxX OCylecTBieHns R*® mpexcraemsier coGoii -NRR™

rxe R npeacTasisieT co0oit BOTOpoa u R*® MPEACTABNISET COOOM reTePOITMKIIHIL.

[0055] B HekoTOpHIX BapHaHTax OcymlecTsieHns R*® mpexcraemsier coGoii -NRR™
rxe R npeacTasisieT co0oit BOTOpoa u R*® MPENCTaBIsIeT COOOM TeTparuaponupan-4-mi.

[0056] B HekOTOpHIX BapHaHTaxX OcymlecTBieHns R*® mpexcrasmsier coGoii -NRR™

10 e kaxmeii w3 R® u R* mesasucumo npencrasisier coboit Bomopon wiu —CialKWI,
3aMEILEeHHbIN [UKJIOANKUIOM, NPEANOYTUTENbHO —C ) allKiJI, 3aMEIEeHHbIH MOHOLMKINYECKUM
C3.6LIUKIIOAIKUIIOM.

[0057] B HeKoTOpHIX BapHaHTax ocyinecTsieHus R™ mpencrasisier coGoii -OR® yym -
SO,R™, e R™ npencrasisier codoit Bogopon wiu C) galIKiI, TPEATIOYTUTETEHO METHIL.

15 [0058] B HEKOTOpHIX BapHaHTax oCywlecTBIeHHs R’ mpencrasmsier coboit -COR’,
rze R*® npencrasisier coboit Bomopon i Cjsallkiii, HeoOS3aTeIbHO 3aMEIIeHHbIT NR'R
rne kaxaeii m3 RT u R*® Hesaucumo npencrasisier cobod Bomopon wiu  Ci.aniKu,
MPEANOYTUTENBHO METHUIL.

[0059] B HeKoTOpBIX BapuaHTaxX OCYLIECTBJIEHHUS /B4 CMEXKHBIX R’ Ha beHmTEHOM

20  xomple BMeCTe C (PEHUJIBHBIM KOJBLIOM OOpa3ylOT WHOA30JIWJ, KOTOPBIA 3aMelneH
TeTParuaponupaHuIoM.

[0060] B HEKOTOPHIX BAapHMAHTAX OCYLIECTBIEHHS M mpeacrasmser coboit 1 um R’

BbIOpaH U3 TPYMIIBI, COCTOSIIEH H3:
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[0061] B HexoTOphIX BapuaHTax OCyIIecTBIeHHs R’ mpencrasmser coGoii ramore,
10 BeIOpanssIil u3 ¢ropa (-F), xaopa (-Cl) unu 6poma (-Br), npennouturensrao ¢ropa (-F).
[0062] B HexkoTOpbIX BapuaHTax OCYLIECTBJIECHMUs R' maxoxurcs B monOXeHHH 3
nuppodo[2,3-b]mupuanH-5-MIbHOTO KONbLA.
[0063] B HeKOTOpBIX BapHaHTaX OCYIIECTBJICHHUS COEOUHEHHWE BBIOpPAHO U3
WJUTIOCTPATUBHBIX COEUHEHUN.

15 [0064] B HEKOTOPBIX BapUAHTAX OCYLIECTBIEHUS COCANHEHNE BEIOPAHO M3

D)



PCT/CN2021/087225 13

HNT™S HNTS
N/ Ny /

AN NO, / NO
N b o ~nN 8 o o 2
=/ HN-S N OH { —\ HN-S NH OH
N N N [¢] " N N N o "
;23 O ;23 O

WO 2021/208963

HNTS HN TS

N = RN —

g o N ) o o N/

NO, NO,
g o 9 e 2
N HN-$ N'\-' OH I\ HN-8 NI\-I OH
N N N [¢] N N N fe]
o] o]

0 0

HNTS
Y = 5
o o NG o Ny
NO, , NO,
o 9 o o @
) HN-S NH OH I HN-S NH OH
N N N [} N N N o]

10

HNT ™ HN TS
— , —
o N o N
] v/ NO, " NO,
o © o 9
VY HN7§ NI\-I OH I\ HN7§ NH OH



PCT/CN2021/087225 14 WO 2021/208963

HNTS HNT ™

, _ —

o N No

v NO, X NO,
o} o o 9
7\ HN-$ NH OH —\ HN-$S NH ‘ OH
N N N o o N N N o "
o / : s}

N
o o :< ca  © Q

— HN-S NH OH HN-S NH OH

N N N 5 \Q NN N 8 \Q

N ) ( j N w "
O ° 0
501051
HNTS RS HNTS RS
N N
AN v/ NO, N vy NO,

N7 bo) o N0 Fo) o
— Y y HN-S NI<| OH = — HN-S NI\-I OH
o N N N o

10 ;b



PCT/CN2021/087225

4
NSy R
SN =
Ny 4
o}

15 WO 2021/208963

HN SR
X NO,

/N
(o) [o] (e} o] N V.
NO,
g o o Q
OO T O TG0 OO T O
[e) " [e) "
[e) (o)

0

0

4

HNg R
N

N \
o o Ny o Ny
NO, Y NO,
o 0 o o 9
Vo AN-% NH OH —\ HN-S NH OH
NN N o NN N )
o] o]

0

HN SR
03 Ng
’

4
HN \gR
N

o N
NG, 0 { NG,
o Q o 9
7\ HN-$ NH OH — HN-$ NH OH
N N N o N N N e}
o o]

; 0

4
HN \gR
N

4
NS R
- /
o N [} N
] W NO, 4 NO,
o © o Q
HN-S Np\-| OH — HN-§ NI\-I OH
N N N o N N N o
o] o]

0

10

0

NO, NO,
o 0 o 9
— HN-S NH OH — HN-S NH OH
0 N N N o) 0 N N N o)
/ o / %

0

0



PCT/CN2021/087225 16 WO 2021/208963

HN SR
HN SR
d N
y —
g N ) 4 NO,
NO; o o
o HN -8 NH OH
2 \ i S
- B e T v LS ATA R
N N N o s}
e}

HN SR AN SR
/ — / —
[of Ne Q Ny g
NO, NO;
o o c © o
T i
7\ HN7§4©7N!<I OH I\ HN*? Ntl OH
N N N o N N N o)
: o : o]
4
—N R §y-R
, —
/ - o N
o} N o 4 NO,
Q o o]
o o 1
HN-S NH OH
HN-S NH OH Iy \
i N N N N o
N N%N@OO Q ; i o
2

rne R* npencrasmster coboii ranoren, BeiGpanHsiii 13 dropa (-F), xmopa (-Cl) win 6poma

(-Br).
5 [0065] B HekoTOpBIX BapHAHTax OCYLIECTBIECHHUs COSANHEHHE MPEACTABISIET COOOH
4
HNTY e
N N
W NG, W,
0] O

NO,
o 0 q
HN=S NH OH HN-S NH OH
I 1} \ I 1l \
o} U %

co0oti ranoreH, BeIOpaHHbIH 13 ropa (-F), xmopa (-Cl) unu Opoma (-Br), u Rx BeiOpan u3

0 /OQ_LNMN B e N .
Q%@CM %ME QN?}%NE QE%%NE

4
rae R’ npeacrasnser

2

10

[0066] B HEKOTOPBIX BapUAHTAX OCYLIECTBICHUS COCANHEHNE BEIOPAHO M3
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[0059] CoenuHeHus, ONMUCAHHBIE B HACTOSIIEM JAOKYMEHTE, UMEIOT JOMOIHUTEIbHBIN
ApPOMAaTHYECKUH WM YIJIEPOOHBIA LUKIMYECKUH (ParMeHT, MPUCOETUHEHHBIH JHMHKepOM -L,-

10 (ocobenno -CH,-, -O-) k ¢eHunnmunepasnHoBOMy WIH (EHIIMTUNIEPUANHOBOMY (PparMeHTy B
MOJIEKyJie. JTa KIIOUeBas CTPYKTypHasi OCOOEHHOCTh HE TOJBKO IMPHIAET CPABHUMYKO MU
HEMHOTO JIyYINYI0 WHTHOUPYIOLIYI0 aKTUBHOCTh il Oenka aukoro tuma Bcl-2, HO Takke
HEOXKMJAHHO MPOSBJISIET YCTOMYMBYIO AKTUBHOCTh B OTHOIIEHWH MyTaHTOB Bcl2, Bkirouas
G101V u DI103Y. CoorHomenne ICsy Bcel-2 G101V/Bel-2 nukoro Tuma o4eHb HU3KOE. DTH

15  pesynerarTbl CBUAETENBCTBYIOT O TOM, 4YTO OINHUCAHHBIE B JaHHOM JIOKyMEHTE COEIUHEHUs
NPEACTABISIIOT COOOH THI HOBBIX MOTEHUHAJIBHBIX HHTHOMTOPOB Bcel-2, He BBI3BIBAIOIINX
npobieM ¢ yCTOMYMBOCTBIO W3-3a MyTauui, Takux kak G101V m D103Y. C Touku 3peHHs

NOOOYHOTO NEHCTBHSI Ha HEHUTPOIIEHUIO 3TH COENUHEHMs MPEICTABISIOT COOOH BO3MOKHOCTB
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HOBOH Tepanuu B 3pPeKkTHBHON U 6€30MacHOM 103€ ISl MAIMEHTOB ¢ KIMHIYECKUM PEeLUANBOM
MYTaLUH MOCIIE JIEYeHUS] BEHETOKJIAKCOM.

[0060] V denmoBeka W MBIM COEAMHEHUS 1O HACTOSAIIEMY H300PETEHUIO
JIEMOHCTPUPYIOT JUINTENbHBIA mepuoa monyBbiBeneHust in vitro (Ti1n) u HU3KUIA BHYTpEHHHIH
kiupeHc (CLiy), a Metabonudeckasi CTaOMIBHOCTh COSAUHEHHH 0 HACTOSIIIIEMY U300PETEHUIO B
MHUKPOCOMAaX IMeUeHN 3HAYUTEIBHO MTOBBILIACTCS.

[0061] Kpome Toro, coenuHEHUs MO HACTOSAMEMY M300PETEHUI0 UMEIOT 3HAYUTENIbHO
xopomme (apmakoknaetuky, AUC n Cmax y mbimeid. U 3Hauenne CL mpu BHYTpHUBEHHOM
BBEICHUHU COCOMHEHUH IO HACTOSAIIEMY M300PETEHHIO TAKXKE€ HAMHOTO HHIKE, YTO COITIACYeTCsl C
JaHHBIMU €0 KJIMPEHCa in Vitro.

[0062] B nmaHHOM JOKYMEHTE packpbiTa  (apMaleBTHUECKass  KOMITO3HUIIVS,
cofep:kaliasi COEOMHEHHE, OINHCAHHOE B JAaHHOM JOKYMEHTe, MIH ero (apMaleBTUYECKH
NPUEMIIEMYIO COJIb, WJIM €r0 CTEPEOH30OMEp, U 1O MEHbLIeH Mepe ONHO u3 (papMaleBTUYECKU
MPUEMIIEMBIX BCTIOMOTaTeNIbHBIX BEIIECTB.

[0063] B nmaHHOM HOKYMEHTE PACKPBIT CIOCOO JieueHus: 3a00JIeBaHUI C HAPYLICHHEM
perylsiiuy  aromnTo3a, BKIIOUAIOIIMN  BBEACHHE CYObEKTY, HYXKJAIOMIEMyCsl B  3TOM,
TepaneBTHYECKH 3(P(PEKTHBHOTO KOJNIWYECTBA COEOMHEHHUS, PACKPBITOIO B JAHHOM IOKYMEHTE,
wii ero (apManeBTUYECKH MPUEMJIEMOI COJM, WIM €ro crepeonsoMepa. B HEKOTOPBIX
BAPUAHTAX OCYIIECTBJICHUS HApyLIEHHE PpEeryjsiiud  arnonro3a MNpPeACTaBsieT  coOoit
HelipoereHepaTHBHOE COCTOsIHHE, Mposud)epaTuBHOE 3a00JieBaHUE U MPOTPOMOOTHYECKOE
COCTOSIHHE. B gpyrux BapmaHTax ocymecTBieHus mnpoiudepatuBHoe 3aboneBaHuUe
npeacTaBisier coboil pak. B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS HApyLIEHHE PeryJsiiuu
armonTo3a cBsizaHo ¢ Mmyrtauueil Bcel-2. B apyrux Bapmantax ocymectBieHHst mytanms Bcl-2
Bkirouaet Bel-2 G101V w/mmu Bel-2 D103Y. B emme oqHOM BapuaHTe OCYIIECTBICHHUS MyTaLUs

Bcl-2 npencrasnsier codoit Bel-2 G101V umu Bel-2 D103Y.

IMOAPOBHOE OIMMCAHUE CYIIHOCTU U30BPETEHUA

Onpenenexust

[0064] Ecnum B naHHOM AOKYMEHTE HET CIELHAbHBIX OMPEACNICHU, BCE APYyrue
TEXHUYECKHE U HAy4YHbIE€ TEPMHUHBI, HCIIOJIb3yeMbI€ B JAHHOM JIOKYMEHTE, UMEIOT 3HAYEHHE, KaK

MMpaBHuJIO, MOHUMACMOEC YCTIOBEKOM C OOBIYHBIMHU HABBIKAMH B OOJIACTH TEXHUKH.
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[0063] Wcnomb3yeMble B JaHHOM JOKYMEHTE, BKJIFOUAsl MpUJIaraeMyro (hopMyiy
n300pereHusi, GOpMbl €TUHCTBEHHOTO YHCJA CJIOB BKJIIOYAIOT X COOTBETCTBYIOIIHE CCHUTKH BO
MHO>KECTBEHHOM YHCJI€, €CJIM U3 KOHTEKCTa SIBHO HE CJIelyeT HHOE.

[0064] TepmuH «umW»  HCHOONB3YeTCST sl ODO3HAYEHHWs] MW UCIOJB3YeTCs
B3aMMO3aMEHSIEMO C TEPMHHOM «H/HMJII», €CJTH KOHTEKCT SIBHO He TpeOyeT WHOTO.

[0065] TepMuH «ankmi» OTHOCUTCS K YIJICBOJOPOMHOW TpyIie, BHIOPAHHOW U3
JIMHENHBIX U Pa3BETBJICHHBIX HACBILIEHHBIX YINIEBOJOPOAHBIX IPYII, BKIHOUHAOWUX OT 1 10 18,
Harpumep, ot 1 1o 12, nonogHUTENbHO, Hanpumep, oT 1 no 10, Oonee Toro, Hanpumep, ot 1 10
8, uau ot 1 go 6 umu ot 1 g0 4 aromoB ymiepoaa. IIpumMepsl alKUIBHBIX TPYIII, COAEPKALUX OT
1 no 6 aromoB yrnepona (Hanpumep, Ci aNKkmi), BKIIOYAKOT, HO 0€3 OrpaHU4YeHUs], METHIIbHbBIE,
STHJIbHBIC, |-TIpOMIIIbHBIE WM H-nponmibHble ("n-Pr"), 2-mponmiibHbIE WM H30TPOTUIIBHBIE
("1-Pr"), 1-Gyrunbuble nam H-OytribHbIE ("'n-Bu"), 2-MeTun-1-nponuiabHble WM N300y THIIBHBIE
("1-Bu"), 1-merunnponuibHeie uiu Brop-OyTribHbIe ("s-Bu'"), 1,1-1UMeTHISTHIIBHBIE WM TPET-
OyrunbHbie ("t-Bu"), 1-meHTUIbHBIE, 2-IEHTHIbHBIC, 3-MIEHTUJIbHBIC, 2-MeTHI-2-OyTHIIbHBIE, 3-
MeTHI-2-OyTHiibHBIE,  3-MeTw-1-OyTuibHbie, 2-mMeTui-1-OyTunbHble, |-TeKCHIIbHBIE,  2-
TeKCUJIbHBIE, 3-TeKCUJIbHbIC, 2-METHJI-2-TICHTUNIbHBIE, 3-METWJI-2-TICHTUJIbHBIE, 4-MeTu-2-
MEHTUIbHBIE, 3-MeTHJI-3-TICHTHJIbHbIC, 2-MEeTWII-3-TIeHTUIbHbIE, 2,3-AUMeTH-2-0yTUIIbHBIE U
3,3-numeTun-2-0yTUJIbHBIC  TPYIIITHI. ANKHIIBHAsE Tpymma MOXKeT HeoOs3aTenbHO OBITh
oboramena nefitepuem, Hanpumep, -CDs, -CD,CDs u T

[0066] Tepmun «ranoren» otHocurcs K ¢propy (F), xmopy (Cl), 6pomy (Br) u fiony (I).

[0067] TepMmuH «rajoreHajJKu» OTHOCHUTCS K aJKWUJIbHOW IpyIrme, B KOTOPOil OAuH
WM HECKOJIbKO aTOMOB BOJOpPOJa 3aMelleHbl OJHUM WM HECKOJBbKMMM aTOMaMH TrajioreHa,
TakKUMHU Kak ¢Top, xyop, Opom u Hox. IlpuMeps! rajoreHalkuiIa BKIOYAIOT rajoreHC .gallkui,
ranoreHC  sankui win rajnoreHCi4ankwn, Ho 0e3 orpanmuenus -CF;, -CH,Cl, -CH,CFs, -CCl,,
CF;, ut L

[0068] TepMUH «aNKUJIOKCH» WM «AJKOKCH» OTHOCHUTCS K JKHJIBHOW TpyIe, Kak
OTIPENENIEHO BBILIE, MPUCOENNHEHHOH K OCHOBHOMY MOJICKYJSIPHOMY (PparMeHTy 4epe3 aToM
kucaopona. Ilpumeps! ankunokcu, Hanpumep Cjsankunokcu win Cj4alKUIOKCH, BKIIIOYAIOT, HO
HE OrPaHUYMBAIOTCS] IMU, METOKCH, STOKCH, U30IIPOMOKCH, TIPOTIOKCH, H-OYTOKCH, TPET-OyTOKCH,
MEHTOKCH U T€KCOKCH U T.II.

[0069] TepMHUH «IIUKJIOATKUID OTHOCUTCS K YIJIEBOIOPOIHON rpymme, BIOPaHHOHN U3
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HACBILIEHHBIX [UKJIMYECKUX YIJIEBOJAOPOAHBIX TIPyNN, BKJIKOUYas MOHOLMKIWYECKHE U
MOJIMIUKIINYeCKHe (HarmpuMmep, OWIUKINYeCKHe ¢ TPULMKINYECKHUE) TPYIIbL, BKIFOUAs
KOHJEHCUPOBAHHBIE, MOCTUKOBbBIEC WJIH CIIUPOLIMKIIOATKUIIBHBIE TPYIIIHL.

[0070] Hanpumep, TUKIOANKHIBHAS TPyMa MOXKET COAEPKaTh OT 3 1o 12, Hanpumep,
oT 3 a0 10, IONMOJHUTENBHO, HAPUMEP, OT 3 A0 8, NOMOJHUTENBHO, Hanmpumep, ot 3 10 6, ot 3
no S wim oT 3 10 4 atoMoB yrmiepoaa. bosiee Toro, HanpuMep, UUKJIOATKUIIbHAS TPYNNa MOXKET
OBITh BBIOpAaHA U3 MOHOIMKJIMYECKOH TPyIIIbl, BKIFOUaromei ot 3 no 12, nanpumep, ot 3 go 10,

JOMOJIHUTENBHO, Hampumep, OoT 3 g0 8, or 3 go 6 aromoB ymoiepona. Ilpumepsr

MOHOLII/IK.]'II/ILIGCKOI\/'I L[I/IKJIOaJIKHJIbHOfI rpynIbI BKJIFOYAIOT LHUKJIONPOIMUIIbHYHO,
LII/IKJ'IO6YTI/IJ'II:;HYI-O, HUKJIONICHTUIIBHYHO, 1 -IIUKJIONICHT- 1 -CHWJIbHYIO, HUKJITOTCKCUIIBHYTO,
LHUKJIOTCITUIIBHYHO, LHUKJIOOKTUJIBHYHO, LHUKJIOHOHUJIBHYTO, HUKJIOACHWIBHYIO,

HUKIOYHACHUJIBHYH0O WU LHUKJIOAOACUHUIIBHYH) T['PYIIIIBI. B YaCTHOCTH, MPUMEPDI HaCbILLIeHHOfI
MOHOLII/IK.]'II/ILIGCKOI\/'I LIPIKJIOaJIKPIJIbHOfI rpynnbl, HaIpuMep C3_3-LII/IKJ'10aJ'IKI/IJ'Ia, BKJIFOYAKOT, HO HE

OTpPaHUYINBAIOTCA MU HUKJIOMNPONHIIbHYIO, L[I/IK.]'IO6YTI/IJ'II:>HYI-O, HUKJIONICHTUIIBHYHO,

)
[UKJIOTEKCHJIBHYI0, IUKJIOTENTHJIbHYI0 M IHKJIOOKTHJIBHYIO TPYIIBL. B mpeanodyrurensHOM
BAPUAHTE OCYIIECTBICHUS LHUKJIOANKII TMPENCTABIsET COOOW MOHOLIMKINYECKOE KOJIBIIO,
comepskamiee or 3 1o 6 atomoB yriepona (cokpameHHO Csg IUKIOANKHII), BKIFOHAs, HO HE
OTPAHUYMBASACH WMH, HUKJIOMPOMWI, HUKJIOOYTHI, LUKIOMEHTHSI W LUKJIOTeKCHI. [lpumepsl
OMLUKTHYECKUX ITUKJIOATKHIIBHBIX TPYII BKIFOYAIOT TPYIIBL, UMeImue oT 7 1o 12 atoMoB B
KOJIbIIE, PACIIONIOKEHHBIX B BUE KOHIEHCUPOBAHHOTO OUIIMKIIMYECKOTO KOJbIIA, BRIOPAHHOTO U3
[4,4], [4,5], [5,5], [5,6] u [6,6] KONbLIEBBIX CUCTEM HIJIM B BHJIE€ MOCTHUKOBOIO OWIIMKIMYECKOTO
KOJIbLIA, BbIOPAHHOTO U3 ourmkio[2.2.1]renrana, ounmkio[2.2.2|okrana "

Oounnkio[3.2.2]noHana. JlomonHUTENbHBIE PUMEPHl OULUKIMYECKUX LUKIOAIKIIBHBIX TPYIIIT

BKJIFOHAKOT TI'PYIIbI, PaCHOJIOKCHHBIE B BUIC 6I/ILII/IK.]'II/ILIGCKOFO KOJIbIIa, Bbl6paHHOFO us3

KOJBIIEBBIX cUCTeM [5,6] u [6,6], Takux Kak u , TJe BOJHHUCTbIC JIMHUU

YKa3bIBAIOT TOYKHU MpHUcoenruHeHs. Koo MokeT ObITh HACBHIIEHHBIM HJTH UMETh TIO0 MEHbIIEH
Mepe OHY TBOWHYIO CBSI3b (T.€. YACTUYHO HEHACBIIEHHBIM), HO HE MOJIHOCTHIO COMPSIKEHHBIM U
HE apOMAaTU4YEeCKUM, KaK B JAHHOM JAOKYMEHTE ONPEAEICHO aPOMATHYECKOE.

[0071] TepMUH «CHMUPOLHUKIIOANKII OTHOCUTCS K LUKJIMYECKOH CTPYKType, KOTopas

COZIEP’KUT aTOMBI yriiepona u oOpa3oBaHa MO MEHbIIEH Mepe ABYMS KOJNbIAMH, HUMEIOIIUMU
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o0Iuii  arom. TepmuH «7-10-uneHHBIH CHUPOLMKIOANKUAIY OTHOCUTCA K LIMKIWYECKOU
CTPYKType, KoTopast comepkuT ot 7 no 10 atomoB yrepona u oOpa3oBaHa 1O MEHbLIEH Mepe
IBYMS KOJIbLIAMH, HMEIOIUMHU OOIIHIA aTOM.

[0072] TepMuUH «KOHAEHCUPOBAHHBIN LIUKJIOANKUD OTHOCUTCSI K KOHAEHCHPOBAHHOMY
KOJIbIY, KOTOPOE COAEPKUT aTOMbl yrjiepoa W OOpa3oBaHO IBYMs WiIH OoJiee KOJNbIAMH,
MMEIOLIUMU JIBA CMEXHBIX atoMa. TepMuH «4-10-4ieHHbI KOHACHCUPOBAHHBINA LIUKJIOATKUID)
OTHOCUTCSl K KOHACHCUPOBAHHOMY KOJIbLY, KOTOpO€ conepkut oT 4 no 10 aromoB yriepoaa B
KOJIbIIE ¥ OOpa30BaHO JIBYMS WJIH OOJiee KOJIbIIAMH, UMEIOLTUMHU JIBa CMEKHBIX aTOMa.

[0073] Ilpumepsl BKJIIOYAIOT, HO HE OrPaHUYMBAIOTCS MMM, Ourukio[1.1.0]6yTun,
ourukio[2.1.0]nmentun, Ourukiao[3.1.0]rekcun, Ourukiao[4.1.0]rentun, Ounmkio[3.3.0]okTui,
ourukino[4.2.0JokTua, HAeKanuH, a Takke OeH30-3-8-ujeHHbIH UKIoankmI, O0eH30-Cyg-
ukioankeHun, 2,3-murunpo- 1 H-unneann, 1H-unnenwn, 1,2,3,4-terpanun, 1,4-nuruapoHadrinn
u T4 llpeaAnouTUTENbHBIMU  BapuaHTaMH  OCYIUECTBJICHUS  SIBJSAIOTCA  8-9-ujieHHBbIE
KOHJEHCUPOBAHHBIE LUKIWJIbI, KOTOPbIE OTHOCITCSA K LMKJIUYECKUM CTPYKTYpaM, COAEPKAILUM
oT 8 10 9 aTOMOB B KOJIbLI€ B TPUBEACHHBIX BBILIE MPUMEPAX.

[0074] TepMUH «MOCTUKOBBIN LMKJIOAJKWI» OTHOCUTCS K LHUKIUYECKOU CTPYKTYpeE,
KOTOpasi COJEPKUT aTOMBI yriiepoja ¥ oOpa3oBaHa NIBYMsI KOJbLIAMH, MUMEIOIIUMU J1Ba OOIIIX
aTOMa, KOTOPbIE HE SIBJISIFOTCSI CMEXHBIMU APYT ¢ ApyroM. TepMuH «7-10-ujeHHBII MOCTHKOBBIN
LUKJIOAJKWI» OTHOCUTCS K LIMKJIMYECKOW CTPYKType, KOTOopas COAmep:kuT oT 7 no 12 atomos
yroiepoaa 1 odpa3oBaHa ABYMsI KOJIbLIAMU, UMEIOIIMMH J1Ba OOIIUX aTOMa, KOTOPbIE HE SIBJISIOTCS
CMEXKHBIMU JIpyT ¢ aApyrom. IIpumepsl BKIHOUAIOT, HO HE OTPAHUYMBAIOTCS UMH, OKTaruapo-SH-
2,5-MeTaHOMHAEHMI (IpeAnoYTHTETHHO okrarunpo-SH-2,5-meraHouHaeH-5-111) AN
aJlaMaHTaHUJ (TIPENMOYTUTENILHO aJlaMaHTaH- 1-11).

[0075] TepmuH «apws», HUCHOJb3YEMBIM OTAENBPHO WIJIHM B COUETAHWU C JPYyTUMU

TePMUHAMH, OTHOCUTCS K TPYIIE, BLIOPAHHOM U3:

a)  5- U1 6-4JIeHHBIX KapOOIMKIMYECKIX apOMaTHUECKIX KOJjIel, HarmpuMep, GpeHma,;

b) OUIMKINYECKUX KOJNBIEBBIX CHUCTEM, TaKUX Kak 7-12-ujeHHblE OWIMKIHYECKUE
KOJIBIIEBbIE CHUCTEMBI, TI€ MO MEHbBIIEeH Mepe ONHO KOJbIO SBJSIETCS KapOOLMKINYECKUM U
apOMaTHYECKHUM, HampuMep, HaQTUT U UHOAHWT, U

C)  TPUIHUKIMYECKHUX KOJNBIEBBIX CHCTEM, Takue Kak 10-15-ujeHHbIe TPULUKINISCKUE
KOJIBIIEBbIE CUCTEMBI, B KOTOPBIX IO MEHbIIEH Mepe OTHO KOJIBLIO SIBJISIETCS KapOOIMKINIECKUM

U apOMATUYECKUM, Harpumep, (QIyopeHII.
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[0076] TepmuHBI «apOMaTHYECKOE YIIIEBOJOPOAHOE KOJBLIO» U «APUID» UCTIONb3YIOTCS
B3aMMO3aMEHsIeMO B JaHHOM ONucaHMM. B HEKOTOphIX BapuaHTax OCYLIECTBIIEHUS
MOHOIMKJINYECKOE MIIN OMLIMKIINYECKOE apOMaTHYECKOE YITIEBOAOPOIHOE KOJIBIIO UMEET OT 5 10
10 oOpasyromux konbLo aroMos yraepona (T.e. Cs.io apwi). [IpuMepbl MOHOLIMKIMYECKOTO WUITH
OMLIMKIIMYECKOTO apOMaTHYECKOTO YINIEBOJOPOAHOTO KOJIbLA BKIIFOYAIOT, HO HE OTrPaHHYHBAOTCS
umu, Gpenn, HadT-1-wn, HaQT-2-11, aHTpaleH, GeHAHTPEHIT U T.. B HEKOTOPBIX BapuaHTaX
OCYILECTBJICHUS] apOMAaTUYECKOE YITIEBOAOPOAHOE KOJNBLO NPENCTaBIsET COOOH HadTamnHOBOE
koibl0 (HagT-1-un wiu HapT-2-W1) win (QeHWTbHOE KOJbIO. B HEKOTOPBIX BapHaHTaxX
OCYILECTBJICHUS] apOMaTHYECKOE YIIIEBOJOPOJHOE KOJNBLO TMPENCTaBiIsIeT Co0O0H (heHMIbHOE
KOJIBLIO.

[0077] TepMuH «reTepoapwy» OTHOCHUTCS K TPYIIE, BEIOPAHHON U3:

a) 5-, 6- WM 7-4JIeHHBbIX APOMATUYECKUX MOHOIMKJINYECKUX KOJICLl, COAEePKAIIHUX 110
MEHBIIEH Mepe OIWUH TeTepoaToM, Hampumep, OT 1 10 4 uau, B HEKOTOPBIX BapHaHTax
OCYIIECTBJICHHs], OT 1 10 3, B HEKOTOPBIX BapUaHTaxX OCYLIECTBJIEHUS OT | A0 2 reTepoaTroMoB,
BbIOpaHHBIX 13 a3ota (N), cepsl (S) u kucnopona (O), IpU 3TOM OCTABHBIE KOJIBIEBbIE ATOMBI
MPEACTABISIOT COOOM YIIepo;

b)  8-12-uneHHBIX OWIMKJINYECKHX KOJIEL, COAep KaIluX IO MEHbLIEH Mepe OAWH
rerepoaroM, Hampumep, oT 1 10 4, uny, B HEKOTOPBIX BapUaHTaxX OCYLIECTBIEHUs, OT 1 Ao 3,
WIY, B APYTUX BapHaHTax ocyuiecTBieHus | wim 2 rerepoatoma, BeiOpannsie u3 N, O u S, mpu
5TOM OCTaJIbHBIE KOJIBLIEBBIE aTOMBI MPEACTABISIIOT COOOM yriepon, W rae Mo MEHbLIeH Mmepe
OJTHO KOJIBLIO SIBJIIETCSl apOMaTUYECKUM U 10 MEHbLIEeH Mepe OANH reTepoaToM NMPUCYTCTBYET B
apOMaTU4YECKOM KOJIbLE, U

¢) 11-14-uneHHBIX TPULHMKINYECKUX KOJEL, COIEpKaIluX IO MEHbIIEH Mepe OIUH
rerepoaroM, Hampumep, oT 1 10 4, uny, B HEKOTOPBIX BapUAHTaX OCYILIECTBJICHHs, OT 1 1o 3,
WIH, B APYTUX BapHaHTax ocyuiecTieHus | wim 2 rerepoaroma, BeiOpanubsie u3 N, O u S, mpu
5TOM OCTaJIbHBIE KOJIBLIEBBIE aTOMBI MPEACTABISIIOT COOOM yriepon, W rae Mo MEHbLIeH Mmepe
OJTHO KOJIBLIO SIBJISIETCSl apOMAaTUYECKUM U 10 MEHbLIEH Mepe OAUH reTepoaToM MPUCYTCTBYET B

apOMaTU4eCKOM KOJIbLIE.

[0078] Korma obmee uncio aromoB S u O B rerepoapuiibHON rpymme npesbimaet 1,
5TH TETEepPOoaTOMbl HE SBISIIOTCS CMEXHBIMH JAPYr C JpyroM. B HEKOTOpPBIX BapHaHTax
ocyliecTBiIeHus olmmee koaudecTBo atoMoB S U O B reTepoapuiIbHOM TpyINe COCTAaBISET He
Gonee yem 2. B HeKoTOpBIX BapmaHTax OCYLIECTBIEHUs odiee komuuecTBo atomoB S u O B

apOMaTHYECKOM TeTEePOLIKIIE COCTaBisieT He Oonmee uem 1. B ciywae ecnu rerepoapuibHast
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rpymnma conep:kut Oojiee OIHOTO TeTepaTOMHOIO 4JjIieHa KOJIbLIA, TO TeTepPOaTOMbl MOTYT OBITh
ONIMHAKOBBIMU WJIH Pa3HBIMU. ATOMBI a30Ta B KOJIbIle(-aX) reTepOapuiIbHON TPyl MOTYT OBITh
okucieHbl ¢ oOpasoBaHueM N-okcunoB. TepmuH «C-CBSI3aHHBIN TeTepoapmily, Kak OH
UCTIONB3YETCS B JAHHOM JOKYMEHTE, O3HAa4aeT, UTO TeTepOoapuiibHasi TPymnna COENUHEHA C
OCHOBHOH MOJIEKYJIO# CBsI3bIO OT C-aroma reTepoapuiIbHOTO KOJIbLA.

[0079] TepmMuHBI «apOMaTHYECKOE TE€TEPOLMKINYECKOE KOJBLO» U «TE€TEPOapH»
UCTIONB3YIOTCSI  B3aMMO3aMEHSIEMO B JaHHOM ONHCAaHUU. B HEKOTOphIX BapHaHTax
OCYIIECTBJIEHUSI MOHOLMKIIMYECKOE MM OWIMKJINYECKOE apOMATHYECKOE TIeTePOLUKINIECKOe
KOJIBIIO uMeer 5-, 6-, 7-, 8-, 9- mimu 10 ujenos, obpasyromux kojbio, ¢ 1, 2, 3 wm 4
reTepOaTOMHBIMHM YJIEHAMHU KOJIbLIA, He3aBUCUMO BbiOpaHHbIMH u3 azora (N ), cepa (S) wm
kuciopona (O), a ocTanbHbIE YWIESHBI KOJIbIIA MPENCTABISIOT COO0H aToM yriepona. B HekoTopbIx
BAPMAHTAX  OCYIIECTBJIICHUS  MOHOIMKJIMYECKOE WJIM  OUIMKINYECKOe  apOMaTUYEeCKOe
TeTepPOLMKINYECKOE KOJIBIIO MPENCTABIseT COO0OW MOHOLUMKINYECKOE WU OULUKINYECKOe
KOJIBIIO, comepakamee | winm 2 reTepoaTOMHBIX YjieHa KOJIbIA, HE3aBHCHMO BBHIOPAHHBIX U3 a30Ta
(N), cepnr (S) u kucnopona (O). B HEKOTOPBIX BapHaHTAaX OCYLIECTBICHHS MOHOLUKINYECKOE
Wi OULIMKJINYECKOE apOMATHYECKOE TeTePOIMKINYECKOe KOJbIO MPencTaBisieT coboil S5-6-
YJIEHHOE TeTEePOAPUIIbHOE KOJIBLIO, KOTOPOE SIBJIIETCSI MOHOLIMKIMYECKUM W umeeT | wiu 2
reTepOaTOMHBIX YJIeHA KOJIbIIA, HE3aBUCUMO BbIOpaHHBIX U3 a3ora (N), cepsl (S) U kucmopona
(O). B HekoTOpBIX BapuaHTAaX OCYUISCTBICHHUS MOHOIMKINYECKOE WIH OWULUKINIECKOe
apOMAaTHYECKOEe  TeTePOIMKIMYECKOe  KONbLIO  mpencraBiser  cobor  8-10-uneHHOE
reTepoapuiIbHOE KOJIBLO, KOTOPOE SIBJISIETCS OMIMKIMYECKUM U uMeeT | wim 2 rerepoatoma B
KOJIbIIE, HE3aBUCHUMO BBIOPAHHBIX U3 a30Ta, CePhl U KUCIOPOA.

[0080] IIpumepbl reTepoapuibHON  Ipynmbl  WJIM  MOHOLMKJIMYECKOTO WM
OWLMKJIMYECKOTO ~ apPOMATHUYECKOTO  TeTEPOLUKINYECKOTO  KOJNbIAa  BKJIFOYAKOT, HO  HE
OTPAaHUYMBAIOTCA WMH, (KaK TPOHYMEPOBAHO OT IMIOJIOKEHUSI CBSI3M, KOTOPOMY TIPHUCBOEH
npuopurer 1) mupuann (TakoW Kak 2-MTUPHUIWIL, 3-TUPUIWIL, WIA 4-TTUPUINIT), [AHHOJUHWI,
MUPA3sUHWI, 2, 4-NUPUMUANHUI, 3,5-MUPUMUANHWI, 2,4-UMUJA30JWJ, WUMUAA30TUPUANHIIL,
W30KCA30JIHJI, OKCA30JIMJI, THA3OJIIII, H30TUA30IIII, THATUA3OIII (Takoi Kak 1,2,3-Tuagua3omnu,
1,2,4-tnagnazomn umn 1,3,4-THaaua3onun), TeTPas3oirl, THEHUN (TaKOH KaK TUEH-2-WJI, THEH-
3-un), tpuaswHui, OenzotueHws, Qypun wiu Qypanwi, Oenzodypuin, OeH30MMHUAA3OWIN,

WHAOJIWI, W30WHAOJWJ, WHIOJWUHWI, OKcaamazojumn (Takoi kak 1,2,3-okcammasomwn, 1,2,4-
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okcaanazoa uiu 1,3 ,4-okcanuaszonwi), GpranasuHuI, TUPASHHII, MUPUIA3SHHII, THPPOJIH,
Tpuaszonun (takod kak 1,2,3-rpuasonun, 1,2,4-tpuasomun win 1,3,4-Tpuasonui), XUHOMHHII,
W30XMHOJMHUWII, TTHPA30JIIIL, TUPPONIOTUpUANHI (Takol kak 1H-tmuppono[2,3-b]mupunus-5-mn),
nupaszononupuauHmn  (takod  kak  1H-mmpasono[3,4-blmupuann-5-un),  O6eHzodypaHu,
Oenszokcazonmun (Takoli kak OeH3o[d]okcason-6-wi), nTepuUAMHWI, TypuHWI, 1-okca-2,3-
muazonw,  1-okca-2,4-guazonmin, 1-okca-2,5-mmazommn,  1-okca-3,4-mmazonumn,  1-tma-2,3-
nuazonun, 1-tua-2,4-nuazomn, 1-tua-2,5-guasonwn, 1-twa-3,4-muaszonun, ¢ypasaHmn (Takoi
kak (Qypasan-2-un, ¢ypazan-3-un), OeHzodypazanmn, OeH30THOGEHWI, OCH30THA3OJMI,
OEH30KCa30JTII, XUHA30JIUHUI, XUHOKCAJTMHUJI, Ha( TUPHUTUHI, byponmupuaHHMUIL,
Oenzornazonui (Takol kak OeH3o[d]rnazon-6-un), uHnazonun (takod kak 1H-wHmason-5-un) u
5,6,7,8-TeTparuipOU30XUHOJIMH.

[0081] «l'erepouukamiy, «reTEPOLUKI» WIM «TE€TEPOLUKINYECKUN»  SABIAIOTCA
B3aUMO3aMEHSIEMbIMH M OTHOCATCS K HEAPOMATHYECKOW TeTEePOLHUKINIBHOW TpyIe,
ColleprKallel OMUH WM HECKOJIbKO TeTepOaTOMOB, BBIOPAHHBIX W3 TPYIIBL, COCTOSIIEH U3
rerepoatomoB NH, O, S, SO wimm SO, B kauecTBe WICHOB KOJIbLIA, IPUYEM OCTAJIbHBIC UJICHBI
KOJIbIIA TIPENCTABISIFOT COOOM aTOM YINIepoA, BKITFOUAs MOHOIUKIMYECKOE, KOHIEHCHPOBAHHOE,
MOCTHUKOBOE M CIIUPOKOJIBLIO, T.€. COAEPIKAINE MOHOLMKINIECKUN TeTEPOLIMKIIII, MOCTHKOBBIH
reTePOLUKIINI, CITUPOTETEPOLIUKIINII U KOHIEHCHPOBAHHBIC TETEPOLIUKIMIECKUE TPYTIIIBL.

[0082] TepMuUH «MOHOLMKJIMYECKUH TeTEPOLUKINID OTHOCUTCS K MOHOLUKJIMYECKUM
TPYIIaM, B KOTOPBIX MO MEHbBIIEH Mepe OAMH WIEH KOJbIa MPEACTABISET COOOW reTepoaroMm,
BbIOpaHHbIA W3 Tpymbl, cocrosimed u3 NH, O, S, SO umu SO,. Terepouukn MoxkeT ObITH
HACBIIIEHHBIM UJIM YACTUYHO HACHIIICHHBIM.

[0083] IIpumepbl MOHOLMKINYECKUX 4-O-uJIeHHBIX TIe€TEePOLMKIUIbHBIX TPy
BKJIIOYAIOT, HO HE OTPAHMYUBAIOTCS UMH (KaK MPOHYMEPOBAHBI OT TMOJIOKEHUS CBSI3H, KOTOPOMY
NpUCBOEH  mpuopureT 1)  THPPONMAMH-1-WN,  TUPPONUAMH-2-WII,  MUPPOIHIANH-3-WJI,
UMUAA30JIUANH-2-WI,  UMUAA3OAUAWH-4-un1  ,  [OUPA3ONUAUH-2-WJI,  MHUPA30JUIUH-3-WJI,
MUOEPUANH- -1, OUNEePUANH-2-UJ, TUINEePUAUH-3-WUJI, TNUINePUIUH-4-W, 2,5-mUnepasuHu,
nupanmi, Mopdonuan, MophoIuHO, MOPGHOIUH-2-1T, MOP(OIUH-3-1JI, OKCUPAHUJI, a3UPUANH-
l-un, asupuauH-2-ui, a30KaH-1-uj, a30KaH-2-wi, a30KaH-3-WJ, a30KaH-4-uji, a30KaH-S5-ui,
TUUPAHWJ, Aa3€TUAUH-1-WJ, a3eTUAUH-2-WI, a3€TUAUH-3-WJ, OKCETaHW], TueTtaHwi, [,2-

OUTHETaHW, |,3-TUTUETaHW, JUTHAPOTUPUIUHILL, TETPAaruAPOTHPUINHILL, THOMOPQOIIMHIMI,
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TUOKCAHWI, MUIIEPAa3UHUI, TOMOMNUIIEPA3UHIJ, TOMONUIIEPUANHII, a3enaH-1-wi, aszenaH-2-ui,
azemnaH-3-uj, azenaH-4-uj, okcenaHws, TuenaHun, 1,4-oxcaruanun, 1,4-guokcemanun, 1,4-
okcaruenanmi, 1,4-okcaazemanmi, 1, 4-mutmenanu, 1,4-tmazenanmn u 1,4-puazenanui, 1,4-
OUTHAHUJ, 1,4-a3aTMaHuy, OKCA3€NUHWJ, [AUA3CNUHUJ, THA3CNUHWI, JUTHAPOTHUEHMUI,
JUTHIPOTTUPAHUIL, auruapoypaHm, TeTparuapodypaHm, TETParuApOTHUEHHUI,
TETPAruAPONUPAHUII, TETPAruAPOTHONUPAHU, |-MUPPONUHUI, 2-MUPPOJUHWI, 3-TTUPPOJIMHHIIL,
uHpoauHua, 2H-nupanun, 4H-nupanun, 1,4-auokcanmn, 1,3-AHMOKCONAaHW, MOUPA30JIUHUI,
MUPA30JUIUHWI, OUTHAHWJ, IUTHOJAHWI, MUPA3OJUIAUHWI, UMHUAA30JUHWI, MUPUMUANHOHUI
win 1,1-A1n0KCO-THOMOP(OTUHILL.

[0084] TepMmuH «CIUPOreTEPOLIMKINID WIH «TE€TEPOCITUPOLIMKINID OTHOCUTCA K 5-20-
YJICHHOMY TOJUIIUKINYECKOMY TeTEPOLUKIINITY ¢ KOJbLAMH, CBS3aHHBIMU Yepe3 OIUH OOIIHii
aToM yrieponaa (Ha3bIBaeMbIH CITHPOATOMOM), CONEPIKAIUI OUH HITH HECKOJIBKO T€TepOaTOMOB,
BbIOpaHHBIX U3 IPyHIbl, coctosmel u3 rerepoaromoB NH, O, S, SO mwnu SO, B kauecTBe 4IeHOB
KOJIBLIA, & OCTAJIbHBIC WISHBI KOJIbLA MPENCTABIIIOT cO00H atoMm yriepona. OQHO MM HECKOJIBKO
KOJIEL] CIUPOTETEPOLIMKIMIBHON Tpynnbl MOTYT COAEPKAaTb OAHY WJIH HECKOJbKO JBOMHBIX
CBsI3€M, HO HM OJTHO U3 KOJIEL HE UMEET MOJHOCTBIO COMPSKEHHOW MU-3JIEKTPOHHON CHCTEMBIL.
IIpennodTUTEeNbHO CIIUPOTEeTEPOLMKINIT HMEET OT 6 10 14 ujeHoB u Oosee MPEnrnOYTHTEIBHO OT
7 nmo 10 uneHoB. B coOTBETCTBMM € HYHCIOM OOIIUX CIHPOATOMOB CIHPOTETEPOLIUKITII
MOJpa3aeNsieTcs Ha MOHOCHHUPOTe€TEPOLIMKIIHIL, JUCTTUPOTETEPO LI KITHIT 158105
MOJUCTIUPOTETEPOLMKIIN U MPEANOUYTUTENIBHO OTHOCUTCS K MOHOCIUPOTETEPOLUKIUIY WU
OUCTIUPOTETEPOLIMKITIITY, U OoJiee TPEANMOYTHTEIPHO 4-UJIEHHBIN/4-4JICHHbIN, 3-4JIeHHBbIN/S-
YJIeHHBIH, 4-4JIEHHbIN/S-UJe€HHbIH, 4-4JIEHHbIN/O-UJE€HHbIN, S-4IeHHBbIN/S-UIeHHbIH wWIn 5-
YJIEHHBIH/6-4IeHHBIT MOHOCHUPOTrE€TEPOLIUKIINIL HnnroctpaTuBHbIE MIPUMEPHI

CIUPOTETEPOLMKIMIOB BKJIIOYAKOT, HO HE OrPaHWYMBAKOTCS WMMH, CJIeAyHoliue rpynmsl. 2,3-

auruapocnupo| uHAeH-1,2'-nupponuanH] (Harmpumep, 2,3-puruapocnupo|unnes-1,2'-
nUPPOIHIUH |- 1'-11), 1,3-nuruapocnupo| uHaeH-2,2'-NuppONIUANH | (Harmpumep, 1,3-
OUTHIPOCTHPO| MHACH-2,2'-tupponuanH]-1'-mn), azacniupo[2.4|renran (Harmpumep, 5-

aszacnupo[2.4renran-5-mn), aszacrnupo[3.4]Jokran (Hanpumep, 6-azacnupo[3.4]okraH-6-wmi), 2-
okca-6-azacnupo[3.4]okraH (Hampumep, 2-okca-6-azacrupo[ 3.4 |okraH-6-m),
azactnpo[3.4]okran (Hampumep, 6-azactmpo[3.4|okran-6-mn), azacnupo|3.4Jokran (Hampumep,

6-azacrinpo|3.4]okran-6-un), 7-azacnupo[3.5|HonaH (Hampumep, 7-azactupo|[3.5]HoHAH-T7-M),
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2-azacnupo[3.5|HoHaH (Hanmpumep, 2-a3acnupo|3.5|Honan-2-un),1,7-nuokcacnupo[4.5]nexan, 2-
okca-7-a3a-cniupo[4.4|HoHaH (Hampumep, 2-okca-7-a3a-criupo[4.4|HoH-7-1), 7-okca-
criupo[3.5]HoHuN u S-okca-crupo[2.4|rentu.

[0085] TepmuH «KOHAEHCHPOBAaHHAsI F€TEPOLIMKINYECKAs TPpyMa» OTHOCUTCS K 5—20-
YJIEHHOW NOJULMKINYECKON NeTePOLMKIMIbHON IPyIe, B KOTOPOU KaKA0€ KOJBLO B CUCTEME
uMeeT OOIIYI0 COCENHIO Mapy aTOMOB (aTOMbI yIIepoAa M yIjiepoja WM aToMbl yrjepona U
a30Ta) C APYTHUM KOJIBIIOM, BKJTFOYAOIINM OJUH WJIM HECKOJIBKO IeTepOaTOMOB, BHIOPAHHBIX U3
rpynmel, cocrosimen u3z rerepoatomoB NH, O, S, SO unu SO,, B kauecTBe 4JIE€HOB KOJbLA, MPU
5TOM OCTaJIbHbIE WIEHBI KOJIbLIA MPEACTABISIOT co00i atoMm yriepoga. OIHO MM HECKOJIBKO
KOJIELl KOHACHCUPOBAHHOHN T'eTePOLMKINYECKON IPyIIbl MOTYT COAEPKATh OAHY MJIM HECKOJBKO
IBOWHBIX CBSA3EH, HO HU OJHO M3 KOJIELl HE MMEET MOJHOCTBIO COMPS)KEHHOW MU-3JIEKTPOHHOMN
cucteMsbl. [IpennodTuTenbHO KOHAEHCHUPOBAHHBIM METEPOLMKINI UMeeT OT 6 A0 14 ujeHOB u
bosnee npeanouytuteabHo OT 7 10 10 uneHoB. B COOTBETCTBUM ¢ KOJMYECTBOM YJIEHOB KOJIbIIA
KOHJICHCUPOBAHHBIM TETEPOLUKIIT TOAPA3ASISIeTCS HAa OWLMKINYECKUH, TPUIMKIHYECKUH,
TETPALMKINIECKUN WJIH MONULIMKINYECKUN KOHJICHCHPOBAaHHBIN TeTePOLIMKIIIIL,
MPEANOYTHTENIEHO OTHOCHTCS K OULIMKIIMYECKOMY WUJIH TPULIMKIUIECKOMY KOHIIEHCUPOBAHHOMY
reTepoluKIniy u, Oojiee TPEANOYTUTETHHO, S-YJICHHBINH/S-YIeHHbIM WM S-4JIeHHbIH/ 6-
YWIEHHBbIH  OWIUKIMYECKUH  KOHIEHCHPOBAHHBIH  TE€TEPOLMKIWI.  THNHYHBIE  IPUMEPHI
KOHICHCHUPOBAHHBIX TETEPOLMKJIOB BKJIIOYAIOT, HO HE OTPAaHUYUBAIOTCA WMH, CIEAYIOLINE
IPYIIBl OKTAarHAPOLMKJIONEHTA[C|MUppo (HampuMep, OKTaruApPOLUKIIONEHTA|C|Iuppon-2-m),
OKTaruaponupposio[3,4-c]nuppoiui, OKTaruIPOU3OUHIONIII, H3OHHIOJUHWI  (HAIpumep,
WU30UHIOMH-2-1]1), okrarunpobenso[b][ 1,4]nuokcuH, auruapoOeH3odypaHu,
oenzo[d][1,3]muokcomun  wmu  2,3,4,5-terparuapodbenso[blokcenuHun  (IPEATIOYTHTETEHO
2,3,4,5-rerparunpobenso[blokcenuH-7-m).

[0086] TepMuH «MOCTHKOBbI TI€TEPOLUKIMI» OTHOCUTCS K  S-14-uneHHOM
MOJULMKJINYECKON TeTepOLMKINYECKON AIKUJIBHOW TpyINIie, B KOTOPOM KaXKAble IBa KOJbLIA B
cUCTeMe HMEIT JABa OOMIMX HECBSI3aHHBIX aTOMa, COAEPIKALINX OAWH WM HECKOJIBKO
reTepoaToOMOB, BBIOPAHHBIX U3 TPYIIIBLI, cocTosmeit u3 rerepoatomoB NH, O, S, SO wim SO; B
Ka4eCTBE WICHOB KOJbLIA, & OCTAJbHBIC UWIEHbI KOJbLA MPEACTABISIOT COOOH aTtoM yriepona.
OnHO WM HECKOJBKO KOJIEI] MOCTUKOBOHM Te€TEPOLUKIMIIBHONW TPYIIbl MOTYT COAEPIKaThb OIHY

HUJIN HECKOJIBKO I[BOfIHbIX CB$I3€I\/'I, HO HH OJHO M3 KOJICHT HC UMECT ITOJIHOCTBIO COHpﬂ)KeHHOfI -
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SJEKTPOHHON cuctembl. [IpenmoyTuTeNbHO MOCTHUKOBBIM TE€TEPOLUKINI uUMeeT oT 6 no 14
YJICHOB U 0oJiee MpennouTuTeNbHO oT 7 10 10 uneHoB. B 3aBUCMMOCTH OT KOJMYECTBA YJICHOB
KOJIbIIa MOCTHKOBBIA TE€TEPOLKIJ TOAPA3NEIIeTCs] Ha OWLMKIMYECKUH, TPULUKIMYECKU,
TEeTPALMKINYECKUM WU TOJULUKINYECKUH MOCTUKOBBIM TeTePOLMKIMI U MPEeANOYTUTENBHO
OTHOCHUTCA K OWIUKIMYECKOMY, TPULUKIMYECKOMY WM TETPALMKIMYECKOMY MOCTHKOBOMY
TeTEPOLMKINIY U, Ooyiee MPEAMOUYTHUTENbHO, K OHIMKJINYECKOMY WM TPHLUKINIECKOMY
MOCTHKOBOMY TeTepoLHKImIy. HMmmocTpaTuBHbele NpUMEpPbl MOCTHKOBBIX T€TE€POLIMKIINIOB
BKJIIOYAIOT, HO HE OTPAHUYHMBAIOTCS WMH, CIENYIOIIHe TPynmbl 2-a3a0unukio[2.2.1]rentun,
azabunmkio[3.1.0]rekcun, 2-a3adburukio[2.2.2Jokrin u 2-a3abuiukio[3.3. 2] nerun.

[0087] TerepoUMKIHIBHOE KOJBIO MOMKET OBITh KOHIACHCHPOBAHO C aPHJIbHBIM,
reTepoapuwibHbIM WIH LUKIOAJKUIBHBIM KOJIBLIOM, IIPH 3TOM KOJbLEBas CTPYKTypa BMECTE
CBSI3aHA C UCXOJHON reTepOLMKINYECKON MPYIION.

[0088] Hcrmonb3yemblil TEPMUH «TeTepOUUKIII-0O-» OTHOCUTCSA K T€TEPOLIUKIINITY, KaK
OTIPENENICEHO BBIIIE, MPHCOSTUHEHHOMY K MCXOZHOMY MOJIEKYJISIpHOMY (DparMeHTy 4epe3 aToMm
KHCJIOPOAA.

[0089] Hcnonbzyembiii TepMHH «C-CBA3aHHBIH TIeTEPOLMKIMIY OTHOCUTCS K
reTepOLUKIMIIBHON IpyNne, KOTopasl CBsi3aHa C APYTOH 4YacTbIO MOJIEKYNbI MPSIMON CBA3BIO OT
aToMa yIiepoJa reTepOLUKIHIBHOTIO KOJIBLA.

[0090] Hcnonb3yembiii TepMUH «N-CBSI3aHHBIM TETEPOLMKIMI» OTHOCUTCS K
reTepOLUKIMIIBHON IPyIIe, KOTOpast COeAUHEHA C IPYrOi 4aCThE) MOJIEKYJNbI PSIMOU CBSI3BIO OT
aToOMa a30Ta reTePOLUKINIIBHOTO KOJIbLA.

[0091] CoenuHeHusl, pacKpbITble B HACTOSIIEM OIMMCAHUH, MOTYT COJEp>KaTb LIEHTP
ACHMMETPHH U, TAKUM 00pa3oM, MOTYT CYILIECTBOBATh B BUIE SYHAHTUOMEPOB. « JHAHTHOMEPH)
OTHOCSITCSI K IBYM CTEPEOU30MEpaM COEMHEHNUs, KOTOPBIE HE SBJISIFOTCS] HAJIOJKEHHBIMU APYT Ha
Apyra 3epKaJbHbIMU OTpakeHUsiMU. Ecnu omnucaHHble B JaHHOM JOKYMEHTE COEJUHEHUs
oOmanaroT aByMs WK OoJiee LIEHTPaMH aCUMMETPUH, OHU MOTYT JOTOJIHUTENIbHO CYILIeCTBOBATh
B BHJE IHACTEPEOMEPOB. DHAHTHOMEPHI M JHACTEPEOMEPBI OTHOCATCS K Ooyiee IHPOKOMY
KJIACCy cTepeon3oMepoB. IlompasymeBaercs, 4TO BCE TaKHE BO3MOKHBIE CTEPEOM3OMEpPBI, Kak
MPAKTUYECKH YHUCTHIE PA3JCICHHBbIE SHAHTUOMEpPBI, UX PALEMHYECKHE CMECH, a TaKKE CMECH
nuactepeoMmepoB. llompasymesaercsi, 4TO BCE CTEPEOM3OMEpPBlI COECAUHEHUN, PACKPBITBIX B

HaCTOAIMEM OIIMCAHHNH, 15747015 BINT 0 q (I)apMaLIeBTI/ILIeCKI/I NMPUEMIICMBIC COJIM BKJIFOYCHBI. Ecmm
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KOHKPETHO HE YKa3aHO MHOE, CChUIKA Ha OIWH M30Mep OTHOCUTCS K JFOOOMY M3 BO3MOHBIX
n30MepoB. Besikuil pas, korma M30MEpHBIM COCTAB HE YKa3aH, BKIIOYAKOTCS BCE BO3MOXKHBIE
H30MEpBL

[0092] TepMHH «HpPaKkTUYECKH UUCTBII», HCMIONb3YEMBbI B JaHHOM JOKYMEHTE,
O3HAUAET, 4TO LIEJICBOU CTepeor3oMep comepKuT He Oomee 35%, Hampumep, He Oonee 30%,
JOTIOTHUTEIFHO, HarpuMep, He Oonee 25%, emne Oosbline, Hampumep, He Oonee 20%, Mo macce
Tr000ro  apyroro crepeomsomepa(-oB). B HEKOTOpBIX BapWaHTaX OCYIIECTBICHHUS TEPMUH
TMPAKTUYECKH YHCTBIN» O3HAYAeT, 4TO LENeBOH cTepeomsomep coaep:xkuT He Oojee 10%,
Harpumep, He Oonee 5%, Hanpumep, He Oonee 1% mo Macce mOOOTO APYroro crepeousomepa(-
OB).

[0093] Ecnu packpbiThie B TaHHOM JIOKYMEHTE COEIUHEHHs COAep:kKar oJie(hMHOBBIC
IBOIHbBIE CBSI3M, €CIIU HE YKAa3aHO MHOE, MOAPa3yMeBaeTCsl, YTO TaKue JBOMHbIE CBSI3U BKJIIOYAIOT
Kak reomerpudeckue nzomepsl E, Tak u Z.

[0094] Ecnu packpbITble B JAHHOM JIOKYMEHTE COSAMHEHUS] COAEPKAT TU3aAMEIIEHHYIO
LUKJIOTeKCHIIBHYI0 WU LUKJIOOYTHJIBHYIO — TPYIIY, 3aMECTUTENH, OOHapy)KeHHbIE B
LIUKJIOT€KCHIIBHOM WJIA LUKJIOOYTHIIBHOM KOJIBLIE, MOTYT MPUHUMATD LIMC- U TPAHC-00Pa30BaHMSL.
Iuc-oOpazoBaHne O3HA4aeT, 4YTO O0a 3aMECTHTENs HAxXONATCS Ha BEPXHEH CTOpPOHE IBYX
3aMecTUTeNlell Ha aToMe yIiiepoja, B TO BpeMsl Kak TPaHC O3Ha4yaeT, YTO OHU HaxOAATCsS Ha
MIPOTUBOTOJIOKHBIX CTOPOHAX.

[0095] MoxkeT oOka3aTbCs BBITOAHBIM OTHEIUTb MPOAYKTHI pPEaKLUU APYr OT Apyra
W/WIM OT WCXOAHBIX MarepuajoB. JKemaeMblli NMPOAYKT KAKAOH CTaIud WM CEpUU CTaIHid
OTHEJNSAIOT W/WIIM OYUINAIOT (Jlajiee B TEKCTE Pa3NesIsFOT) IO JKEJIAeMOU CTEeMEeHW FOMOTEHHOCTU
MeToaMy, OOILIENPUHATBIME B JaHHOW 00nacTH TexHUKH. OOBIMHO Takue pasaeseHHs
BKJIFOYAIOT MHOTO(A3HYK OKCTPAKLUHIO, KPUCTAUIM3ALMI0 W3 PACTBOPHUTENS] WM CMECH
pacTBopuTeNel, AUCTIUBILNI0, CyONMManui win Xpomatorpaduro. Xpomarorpadust MOKET
BKJIFOUATh JIOO0E KOJIMYECTBO METOAOB, BKIFOUAs], HAIIPUMeEp, OOpaIlieHHyo $a3y U HOPMAIbHYIO
a3y, wHCKIIOUEHHE pa3Mepa; HOHHBIH OOMEH, MeTOmbl | ammaparypa >KHAKOCTHOM
xpomartorpauu BBICOKOTO, CPEAHEr0 M HHU3KOIO AABJICHMS, aHAIUTHYECKas: MajomaciuTaOHas,
xpomarorpadusi € HMCKYCCTBEHHBIM nBIKymumcs cioem ("SMB") u mnpemaparuBHas
TOHKOCJIOMHAsT HJIM TOJICTOCJIOWHAs xpomarorpadusi, a Takke METOAbl MEJIKOMAacCIITaOHOH

TOHKOCJIOWHON U udiu-xpomatorpadun. Crenuaauct B JaHHOW OOJACTH TEXHUKH MPUMEHUT
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METOMIMKH, C HAaNOOIbIIeH BEPOITHOCTHIO 00ECTIEUNBAIOIINE JKENAEMOE Pas3aeNIeHHE.

[0096] «J/luacTepeoMepbl» OTHOCSITCS K CTEPEOM3OMEpaM COEAMHEHMsI C ABYMs WIH
Oonee XMpaNbHBIMU LIEHTPAMH, HO KOTOPbIE HE SIBJISTFOTCSI 3€PKAJbHBIMU OTPAKEHUSIMHU APYT
apyra. CMecu AnacTepeoMepoOB MOXKHO Pa3leNuTh Ha WX WHAMBHAYAJIbHBIC IHACTEPEOMEPhl HA
OCHOBE UX (PU3MKO-XHMHYECKUX PA3JINYHHA CIIOCOOAMH, XOPOLIO U3BECTHBIMH CIIELHAINCTAM B
OaHHON o0nacTh, TakUMH Kak xpomarorpadust w/wim (GpakuMOHHAS KPUCTAJUIU3ALINS.
DHaHTHOMEpPbl MOJKHO  Pa3leluTh IyTEeM TNPEBpaleHHs] SHAHTHOMEPHOW CMECH B
INAaCTEPEOMEPHYI0 CMECh IYTeM B3aUMOACHUCTBUS C TOAXOINSAIIUM ONTHYECKH AaKTHBHBIM
COENMHEHNEM (HampuMep, XUPaJbHbIM BCIIOMOTATENbHBIM BEIECTBOM, TAKUM KaK XHPAaJIbHBIHI
CIHPT WM XJOpaHruapun Morepa), pa3neneHus T1acTepeoMepoB U MpeBpalieHus (Hanpumep,
THIPOJIN3a) OTAENBbHBIX JHACTEPEOU3OMEPOB B COOTBETCTBYIOIIHE YHCTHIE JHAHTHOMEPHI.
DHaHTHOMEPBHI TaK)Ke€ MOKHO Pa3esuTh C MOMOLIBIO XUpanbHON koJoHKH BOXKX.

[0097] OrtTnmenbHBIN CTEpEOU3OMEP, HAMPUMEpP, IO CYIIECTBY HYHUCTBIH 3HAHTHOMED,
MOXeET OBbITb MOJYYEH pa3lesIeHHeM PaleMUYeCKON CMECH C HCIOJIBb30BAaHHEM TAaKOTO METOHa,
Kak 00pa3oBaHHE AMACTEPEOMEPOB C HCIIONBb30BAHMEM ONTHYECKH AKTHBHBIX Pa3AeISIFOIINX
arentoB (Eliel, E. and Wilen, S. Stereochemistry of Organic Compounds. New York: John Wiley
& Sons, Inc., 1994; Lochmuller, C. H,, et al. "Chromatographic resolution of enantiomers:
Selective review." J. Chromatogr, 113(3) (1975): pp. 283-302). Pauemuueckue cmecu
XHPAIbHBIX COENUHEHHH 10 N300PETEHUI0 MOYKHO Pa3/eUTh U BBIAECIUTD JIFOOBIM MMOIXOISAIINM
cnocobom, Brmodas: (1) oOpasoBaHHE HOHHBIX AWACTEPEOMEPHBIX COJIEH C XHPATbHBIMU
COENMHEHUSIMH U pa3zelneHne (pakmMOHHON KPHCTAJUTM3ALUed MWW APYrUMH Metonami, (2)
oOpa3oBaHHE [UACTEPEOMEPHBIX COEAMHEHUH C  XHPAIbHBIMH  J€PUBATH3UPYIOIIHMU
peareHTaMy, pas[elieHHe AMACTEPEOMEPOB M TPEBpAIlEHHE B YUCTBIE cTepeou3oMepsl, U (3)
pasneneHue MPaKTUYEeCKU YUCTBIX MM OOOTAIEHHBIX CTEPEOM30MEPOB HEMOCPENCTBEHHO B
xupanbHbIX ycaosusx. Cm.: Wainer, Irving W., Ed. Drug Stereochemistry: Analytical Methods
and Pharmacology. New York: Marcel Dekker, Inc., 1993.

[0098] «®apmaneBTUYECKH MPUEMJIEMbIE COJIM» OTHOCATCS K TEM COJISIM, KOTOpBIE,
cormacHO 00OCHOBAaHHOMY BpaueOHOMY PEIIEHUI0, IPUIOAHBI JJISl HCIIOJBb30BAHMS B KOHTAKTE C
TKAQHSIMH 4YEJIOBEKA W HU3IMIMX JKUBOTHBIX 0€3 Ype3MEepHOH TOKCHYHOCTH, pa3apakKeHus,
ANJIEPTHYECKON PeakUMd U T.I., U COU3MEPUMBI C Pa3yMHBIM COOTHOIIEHHEM I0JIb3a/PHCK.

dapmaneBTHUECKN TpHUeMIIeMasi COJIb MOXKET OBITh MOJIydeHa in Situ BO BpeMsi OKOHYATEJIBHOTO
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BbIICJIEHUS] U OYHMCTKU PACKPBITBIX B JAHHOM JOKYMEHTE COEIMHEHUN WU OTAENbHO IyTeM
B3aUMOJEHCTBUS  (PYHKIIMOHAIBHOH TpPYNIbl CBOOOAHOIO OCHOBAaHUSI C  MOAXOMASLIEH
OpPraHMYeCKON KHUCJIOTOM WM NYTeM B3aUMOJCWUCTBUS KHUCJIOTHOW TPyNnbl C MOAXOASLIUM
OCHOBaHHEM.

[0099] Kpome TOro, €ciiu pacKpbhITO€ B JAHHOM JOKYMEHTE COENUHEHHE MOJY4aroT B
BUAE COJIM TPUCOCAMHEHHUS KHUCJIOTHI, CBOOOIHOE OCHOBAaHHWE MOXKHO TIIONYyYUTHh IIyTEM
NOALIENAYNBAHIS PACTBOPA COJU KUCJIOTB. M HAOOOPOT, eciu MpOAYKT MPEACTaBIsIeT COOOM
CBOOOZHOE OCHOBaHHE, COJIb MPHUCOETUHEHUs, Takas Kak (papMaleBTUUECKHU MpUeMIieMasi COJb
NPUCOEOMHEHUS, MOXeT OBITh TMOJyYeHa IyTeM pACTBOPEHHS CBOOOJHOTO OCHOBAHHS B
MOAXOMSALIEM OPraHUYECKOM PacTBOpPUTENE H 0OpabOTKH pacTBOpa KHCIOTOH B COOTBETCTBUH C
OOBIYHBIMH TNPOLEAYPAMH TIOJYYEHHUS COJIell TPHCOENUHEHHs KHUCJIOTBI W3 OCHOBHBIX
coenuHeHnd. CrienuamucraM B JaHHOH OONACTH TEXHUKH H3BECTHBI PA3JIMYHBIE METOAMKH
CHHTE3a, KOTOpPble MOXKHO HCIOJb30BaTh 0€3 HEHYKHBIX 3KCIEPUMEHTOB MJIsI TMOJY4YEeHUs
HETOKCHYHBIX (papMalieBTHUECKN PUEMIIEMBIX COJIEH MPHCOETNHEHHSL.

[00100] Kaxk ompeneneHO B JaHHOM JIOKYMEHTE, «€ro (papMaleBTHYECKH MpHeMIIeMast
COJb» BKJIIOYAET COJNIM IO MeEHbIIeH Mepe omHoro coenuHeHus Qopmynbl (I) u comm
cTepeonsoMepoB coenunenuss ¢opmyibl (1), Takume Kak COJNM 3HAHTUOMEPOB W/MIU COJIU
JUACTEPEOMEPOB.

[0101] TepmuHBI «BBEOEHUE», «BBOAMMBINY, «MONy4YAKOMUR» U «0OpaboTkay B
JAHHOM JTOKYMEHTE NMPUMEHUTENBHO K YKMBOTHOMY, UEJIOBEKY, SKCIIEPUMEHTAIBbHOMY CYOBEKTY,
KJIEeTKe, TKaHHW, OpraHy WX OWONOTHYECKONW JKUAKOCTH O3HAYalOT KOHTAKT 3K30T€HHOTO
(bapMareBTUIECKOTO, TEPANEeBTUYECKOrO, TUATHOCTUYECKOrO areHra WM KOMITO3ULHH K
JKUBOTHOMY, YEJIOBEKY, CyOBEKTy, KJIETKE, TKaHHM, OpPraHy WA OHOJOTMYECKOH JKHIKOCTH.
OO0paboTka KJIETKH BKJIIOUAET KOHTAKT peareHTa C KIETKOW, a TakKe KOHTAaKT peareHTa C
JKUAKOCTBIO, TZl€ JKUAKOCTh HAaxXOAMTCS B KOHTakTe ¢ kieTkodl. TepMuH «BBeneHue» u
«obpaboTka» Takxke O3HauaeT oOpabOTKy In VItro W ex vivo, HalpuMep, KJIETKH PeareHTOM,
JUArHOCTUYECKUM CpEICTBOM, CBS3BIBAIOIIMM COEAMHEHMEeM WiIu Jpyrod kierkoil. TepmuH
«CyOBbeKT» B JaHHOM JOKYMEHTE BKIIIOYAET JIFOOOW OpraHu3M, NPEANOYTHTEIBHO YKHUBOTHOE,
OoJiee MPENNMOYTUTENBHO MIICKOTIUTAIOIIEE (HAPUMED, KPbICY, MBIIIb, COOAKY, KOLIKY, KPOJIHKA)
U HanOoJiee MPEArOUTHTEIBHO YeIOBEKa.

[0102] TepmuH «3¢¢eKTHBHOE KOJIHMUYECTBO» MM «TepaneBTHYeCKH 3((eKTHBHOE
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KOJIMYECTBO» OTHOCHUTCSI K KOJIMYECTBY AKTHBHOIO HWHIPEOHEHTAa, TAKOTO KaK COCAMHEHHE,
KOTOPO€ TPU BBEIEHUH CYOBEKTY AJIsl JieueHHs 3a00NIeBaHMsI WM 10 MEHbINEH Mepe OJHOTO M3
KJIMHUYECKUX CHMIITOMOB 3a00JIEBaHUSI WJIM PAacCTPONCTBA, AOCTATOYHO, YTOOBI MOBIUATH HA
Takoe JIedeHHe 3a0oJeBaHus, paccTpoicrBa mimm cumnroma. «Tepamesrudeckn 3¢ddexTuBHOE
KOJIMYECTBO» MOJKET BapbHpPOBaTbCS B 3aBUCUMOCTH OT COEIWHEHHs, 3aboJeBaHus,
paccTpolcTBa W/HWJIM CHUMITOMOB 3a0O0NI€BaHUsI WM PACcCCTPOMCTBA, TSDKECTH 3a00JeBaHUS,
paccTpolicTBa W/HWJIM CHMOTOMOB 3a00JE€BaHUS WM PAcCTPOMCTBA, BO3pacTa CyOBEKTa,
NOAJIKAIIErO JICUSHUIO, W/WIN Beca CyObekTa, momjiexamero JjedeHuro. CoOoTBeTCTByOIIee
KOJIMYECTBO B JIIOOOM KOHKPETHOM CJIy4ae MOKET ObITh OYEBHIHBIM Ul CIIECLUAIHUCTOB B
OaHHON OONacTH TEXHUKH WM MOXET OBITh ONpeneseHO OOBIMHBIMU SKCIepuMeHTamu. B
HEKOTOPBIX BapHAHTaX OCYLIECTBIEHUS «TEpaneBTHUECKH S(PPEKTHBHOE KOJIUIECTBO»
NPEACTaBIsIET COOON KOJNMYECTBO MO MEHbIIEH Mepe OJHOTO COEOMHEHHUS W/MIM MO MEHbLIEH
Mepe OIHOTO €ro CTepeon3oMepa H/WIIM MO MeHbIIell Mepe OmHON ero ¢apMareBTUYeCKH
NPUEMJIEMOH COJIM, OIMHMCAHHBIX B JAHHOM JAOKyMeHTe, 3(dexkTuBHOE Ui «IedeHus», Kak
OTIpENeNIEHO BBILIE, 3a00JIEBaHUSI UM PACCTPOHCTBA y cyObekTa. B ciiydae kKoMOMHMPOBAHHOM
TEpanuu «TEePaNeBTHYECKH 3SPPEKTHBHOE KOJNUUECTBO» OTHOCHUTCS K OOIIeMy KOJIMYECTBY
KOMOMHHPOBaHHBIX OOBEKTOB aiisi 3(PpQeKTUBHOTO JieueHust 3a00yeBaHMs, PacCTPONCTBA WIIH
COCTOSIHUSI.

[0103] dapmaneBTHUECKYIO KOMIO3ULIMIO, COJEPKAIMYI) PAacKpPbITO€ B JIaHHOM
IOKYMEHTE COEIUHEHHE, MOKHO BBOIUTH CYOBEKTY, HY)KIOAIOIIEMYCS B 3TOM, IEPOPAJbHO,
NYTEM WHTASILUN, PEKTAJIbHO, MAapeHTEPATbHO MM MECTHO. [l mepopasibHOrO BBENEHHS
(apmareBTHIeCKas KOMIIO3HLIUSI MOKET TPENCTABIATh cOO0 OOBIMHBIN TBEPABIH COCTAB, TAKOM
KakK TaONeTKH, MOPOINOK, TPaHYJbI, KalCylbl U TIL, )KUOKHH COCTaB, TAKOM KaK BOJHAS WJIH
MacIisTHasi CyCIIeH3Hsl, WIN APYTroH KUAKUHI COCTaB, TAKOH KaK CHPOII, pacTBOP, CYCIIEH3HS U T.IL.;
IUISl TIAPEHTEPATbHOTO BBEICHUs (hapMalleBTUUECKAsT KOMITO3ULMSI MOJKET MPEACTaBIATbh cOOOH
pacTBOp, BOAHBIN PacTBOP, KOHLIEHTPAT MACJISTHONW CYCHIEH3UH, JTHOPUIN3UPOBAHHBIN TTOPOIIOK U
t.11. [IpenmouTuTenbHO COCTaB (papMaleBTHUEeCKON KOMITO3ULIMK BBIOpaH U3 TabnaeTku, TabaeTku
C TIOKPBITHEM, KaIlCylbl, CYNIO3UTOPHUS, HA3aJIbHOTO CHpes WIA WHBEKIHH, Oojee
NPEANOUTUTENPHO TaONeTKH WM Karcyibl. PapmareBTudeckas KOMIO3ULIUS MOXKET ObITh
OIHOKPATHBIM BBEIEHHEM C TOYHOW 03upoBKoi. Kpome Toro, dapmaneBTryueckast KOMITO3UIIHS

MOXKET JOTIOJIHUTEIBHO COACPKATh JOTIOJIHUTCIBbHBIC AKTHUBHBIC MHI'PEAUCHTDI.
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[0104] Bce cocraBbl (hapMalleBTUYECKOW KOMIIO3HIIMH, PACKPBITBIE B JTaHHOM
NOKYMEHTe, MOTYT OBbITh TMOJy4eHbl OOBIMHBIMU CHoco0amMu B obOnactu  (hapMareBTHKH.
Hanpumep, akTHUBHBIH UWHTPEOUEHT MOXHO CMeEIIaTh C OJHUM HJIH  HECKOJIbKMMHU
BCIIOMOTATEJIbHBIMI  CPENCTBAMM,  YTOOBI  3aTeéM  MOJYy4YUTh  JKEJAEMBbI  COCTaB.
«DapMaleBTHYECKH TPHEMJIEMOE BCIIOMOTaTEebHOE BEILIECTBO» OTHOCUTCS K OOBIYHBIM
(apMareBTUIeCKIM HOCHUTEISIM, TIOAXOASIINM IS JKeJlaeMOH (hapMalieBTUIeCKON KOMITO3ULIUH,
Harpumep: pa3daBUTENb, HOCUTENb, TAKOH KaK BONA, PA3JIMYHBIC OPraHMYECKUE PACTBOPHUTENN U
T. 1., HATIOJJHUTEJb, TAKOHW KaK Kpaxmall, caxapo3a U T. 1., CBA3YIOLIee, TAaKOe KaK NMPOU3BOHBIC
LIEJUTIONIO3b], aJIbIUHATHL, keJdaTuH W nojmBuHWInupponunoH (IIBII); cmaumBaromuii aresr,
TaKOH KaK DIIMLIEPHH; Pa3pbIXJIUTENb, TAKOW KakK arap, kKapOoHAT KaubLus U OnkapOOHAT HATpus,
ycunurenb abcopOIMM, TakoW Kak COEJUHEHHE YETBEPTHYHOTO AaMMOHHUS, ITOBEPXHOCTHO-
aKTHBHOE BEIIECTBO, TAKOE KaK MeKCaleKaHO, a0COpOUPYIOMUN HOCUTENb, TAKOW KaK KAOJHH H
MBUIbHASI TJIMHA, CMa3bIBAIOIIEE BEIIECTBO, TAKOE KaK TaJIbK, CT€apaTr KaJbIIHs, CTeapaT MarHus,
NOJM3TWICHMKOIL U T.A. Kpome Ttoro, QapmarneBTiueckasi KOMITO3UIHS JOTIOJIHUTENBHO
COIEP KUT Opyrue (papMaleBTUYECKH MPUEMIIEMblE BCIIOMOTATEIbHbIE BELIECTBA, TAKHUE Kak
ICUEHTPANN3YIOIINA areHT, CTa0MIn3aTop, 3aryCTUTeNlb, KOMIUIEKCOOOPA3YIOIIMA  AareHr,
OyepHBIii areHT, yCHJIUTENb NPOHUIAEMOCTH, TOJHMEP, apOMATHYECKHE BEIIeCTBa,
MOACTIACTUTENDb U KPACUTEIb.

[0105] Tepmun «3aboneBaHHE» OTHOCUTCS K JIFOOOMY 3a00NeBaHMIO, AUCKOMQOPTY,
OoNe3HH, CHMIITOMaM WJIM TIOKa3aHWSAM U MOXET OBITh B3aUMO3aMEHSIEM C TEPMHHOM
«paccTPOMCTBO» MIIH «COCTOSTHUEY.

[0106] Bo Bcem 53TOM OmNMCaHWUU W TOCHeAyrOIed GopMyne H300peTeHUs, eciu
KOHTEKCT He TpeOyeT MHOro, TePMHH «CONEPKarb)» M BAaPHAHTBI, TAKHE KaK «COHNEPKHUT» H
«conepKalluiy, NpeaHa3Ha4YeHbl AJs1 YKA3aHUS HAJIMYUs TPU3HAKOB IOCJE 3TOrO, HO He
UCKJTIOYAIOT HAJIWYHE WM JO0aBJI€HHE ONHOTO MJIM HECKOJNBKUX IPYrux mpusHakoB. Ilpu
UCTIOJIB30BAaHUH B JAHHOM JOKYMEHTE TEPMHUH «COAEP KALIUID MOXKET OBbITh 3aMEHEH TEPMHHOM
«BMEIAIOIINIY, «BKIFOYAOIIHIY UJIH UHOTIA «HUMEFOIIHID.

[0107] B stom ommcanuu u nocnenyromei popmyne uzodpereHuss TepMuH «Chm»
YKa3bIBa€T HAIa30H, KOTOPbIM BKIIFOUAET KOHEYHBIE TOYKH, IZle N M M TMPENCTaBISIOT COOON
LIeJIbIE YHCIIa U YKA3BIBAIOT KOJMYECTBO aTOMOB yriepona. ITIpumepst Brimodaror Cig, Ci6 U T. I

[0108] Ecim B 3TOM [OKYMEHTE CHELMAIbHO HE YKa3aHO HWHOE, BCE JIpyrue
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TEXHUYCCKUEC U HAYYHBIC TEPMUHBI, UCIOJB3YCMbIC B JAHHOM MOOKYMCHTE, HUMCHT 3HAYCHHC,
OOBIYHO TOHSITHOE criecnuajanucraM B obnactu TCXHHUKH, K KOTOpOfI OTHOCHUTCA HACTOALICC

nu3o0pereHue.

I[TPUMEPBHI
[0109] Hacrosimee wu300peTeHre MOMOJHUTENBHO MNPOWUTIOCTPUPOBAHO, HO HE
OTPAHUYMBAETCS, CIICAVIOIINMH MIPUMEPaMH, WJLUTIOCTPUPYIOIIHUMHE H300peTeHue.

[0110] B crenyromux npuMepax UCIOJb3YIOTCs IPUBEAEHHbIE HIDKE COKPALEHUs:

AcOH nnmu HOAc VYkcycHas kucnora

BOJIH. BOJHBIN

BINAP (2,2'-6uc(nudpennndpocduno)-1,1'-Ounadrumn)
BH; bopan

Conesoii pacTBop

HaceimeHHbIH BOAHBIN pacTBOP XJIOPHUIA HATPUS

Boc,0 nu(Tper-OyTri)kapOoHaT

BSA ObIUMi CBIBOPOTOYHBIHN aTbOYMHUH

DAST JysTHnaMmuHoceps! TpUpTOpHL

DBN 1,5-nuazadbunmkio[4.3.0]HoH-5-eH

DBU 1,8-nnazadunmkio[5.4.0lyanen-7-eH

DCE 1,2-Tuxnopstan

JAXM Juxnopmeran

DMAP 4-AMMETUIAMUHONTUPUINH

CH;MgBr METHUJIMAarHusi OpoMuUI

DIPEA N,N-/Iun30onponuaIsTuiIaMus

DMF N,N-gumerundopmamus

DMAC JumernnaneramMua

JIMCO HumernicynbHokcun

EA Ortunauerar

EDCI 1-3TH-3-(3-TMMETHIAMUHOTIPOTIIIT ) KAapOOJUMMHA THIAPOXIOPHUL

OATA DTUICHIUAMUHTETPAYKCYCHAsI KHUCJIOTA

EtOH STUJIOBBIN CIUPT

q Yac

HATU 1-[buc(mumernnamuno )metmieH |- 1H-1,2,3-Tpuazono[4,5-b |nupuaumHmii
3-okcup rekcadropdocdar

I'exc I'excan

1H AMP MIPOTOHHBIN SIAEPHBIA MATHUTHBINA PE30OHAHC

H,0, Ilepexucey Bogopona

HOBt TI'unpoxcubeH3oTprazon

IPA (i-PrOH)
KOAc

H3onponunoselil cnupT
alerTar KaJaus

LAH AJIOMOTUIPU JTUTHUS
KX-MC YKunkoctHast xpomarorpadusi-Macc-CreKTPOMeTpHst
LDA Jlutus auuszonponuaaMua
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MeOH Meranon

MsOH MeraHncynboHOBasI KUCIOTA

Mus. MunyTbI

n-BuLi H-ByTunnutuit

NaH I'mnpun Harpus

NaBH(OACc)3 TpuauerokcnbOpruapun HaTPHsI

NaBH;CN [{uanoboporuapua HaTpHst

NH4Cl XJI0puI aMMOHHS

Pd/C IMopomkooOpa3HbIil mamiaguii Ha yriie

Pd(dppf)Cl, [1,1'-buc(mudennndochuno)deppouer|nuxnopnamianuii(1l)
Pd(PPhs)4 Terpaxuc(rpupenundocdun)namnanuii(0)

Pd(OAc), [Mannanus anerar

Pd(OH),/C IMopourkooOpa3HbIil THAPOKCU MAJUIAANS HA YIJIe

PE [Terponetinbiii 3¢up

pH -lg(xoHIIEHTpaHst HOHOB BOOPOLA)

IIpenaparuBHas IIpemaparuBHas BeICOKO3((EKTUBHAS JKUAKOCTHASI XpoMarorpadust
B2XX

IIpemaparuBHas IIpenapaTuBHas JKUAKOCTHASI XpOMaTOrpadusi CPEAHETO NABICHUS
MPLC

IIpenaparusHas SFC IlpemapaTtuBHas CBEPXKPUTHUYECKAS JKUAKOCTHAS XpoMaTorpadust
IlpenaparuBHas IIpenapaTuBHas TOHKOCIIOHAS XpoMaTorpadust

TCX

p-TsOH n-TosyoscynehoHOBast KUCTOTA

K. T KOMHATHAas TeMIepaTypa

HACBILI. HACBIIIEHHBIN

t-BuOK TpeTr-byTokcun kanus

TBS TPeT-0y THIITUMETHIICHITII

TTo terparunpodypan

TEA TPUSTUIIAMUH

TFA TpUPTOPYKCYCHAST KHCIIOTA

TsCl 4-MeTHOeH30JICY TP OHIITXIIOPUT

[0109] IIpuBeneHHble HWXE NpPUMEPbl MpPeAHA3HAUYEHbl HUCKIIOUUTENBHO IS
WUTIOCTPALlMM U HE JOJDKHBI PacCMaTpPUBATBCS KAaK OTPaHUYMBANOIIME. bbulM NpeanpUHSTHI
yeunust  Juii oOecredeHHss TOYHOCTH —HCMOJBb3yEeMbIX YHCeN (Hampumep, KOJIUYECTB,
TEMIEpPaTypsl U T. 1.), HO CJIEAYET YYUTHIBATH HEKOTOPBIE SKCIIEPHUMEHTAJIbHbIE OLTHOKH U
OTKJIOHeHusl. Ecian He yka3aHO MHOe, Temmeparypa ykasaHa B rpagycax Llenbcus. PearenTsl
ObUTH IPHOOPETEHBI Y KOMMEPUECKUX MMOCTABIIUKOB, TaKUX Kak Sigma-Aldrich, Alfa Aesar nnm
TCI, u ucnonp3oBanuch 0€3 AOTIONHUTENBHON OYICTKH, €CJIN HE YKa3aHO HHOE.

[0110] Ecnu He yka3aHO WHOE, OINMCAHHbIE HWIXKE pEaKLUUH MPOBOIUIM IpPU
M30BITOYHOM JaBJICHUH a30Ta WJIM aprOHA MJIM C TIOMOIIBIO CYLIMJIBHOM TPYOKH B O€3BOAHBIX

PaCTBOPUTEIIAX, PCAKIUOHHBIC KOJIObI CHAOKEHBI PE3UHOBBIMHU TMPOKJIAAKAaMU [JId BBCACHUA
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CyOCTpPaTOB M peareHTOB 4epe3 LINPUL, U CTEKJISIHHAs Nocynaa ObLia BBICYIIEHA B NEYd W/WIH
BBICYLIIEHA [TPH HATPEBAHHUH.

[0111] Crexrpsr 'H SIMP perucrpuposanu ua npuope Agilent ¢ sactoToii 400 MI'm.
Crektper 'H ssmP nonyuyanu ¢ ucnojs3oBanuem CDCl;, CD,Cl,, CD;0D, D,0, ds-AMCO, ds-
aneroHa wm (CD3),CO B kauectBe pactBoputenss u Tterpamermwicmiana (0,00 ppm) wumm
ocratouHoro pactsopurens (CDCls: 7,25 ppm; CDs;OD: 3,31 ppm; D,0: 4,79 ppm; ds-AMCO:
2,50 ppm; d6-ameron: 2,05; (CD;),CO: 2,05) B kauecTBe STaJOHHOTO craHmapTta. Korma
CO00IIaeTcss MHOKECTBEHHOCTD MMUKOB, UCTIONB3YIOTCS CIEAYIOIHE COKpalluenus: s (CuHrier), d
(nybnet), t (tpumner), q (kBaprer), qn (mATH), sX (IwecTuruier), m (MyJabTHILIET), br
(pacumpennsiii), dd (aymuier nybneros), dt (aymier TpuruietoB). KOHCTaHTBI CBSI3H, €CJIM OHU
3a/1aHbl, yKa3bIBaOTCs B repuax (I'm).

[0112] XX-MC cnekrpometp (Agilent 1260) merexrop: MWD (190-400 HM), mMacc-
nerexrop: 6120 SQ

IMomewxkHast dasza: A: aneronurpun ¢ 0,1% wmypaBbunoi kucnoroit, B: Boma ¢ 0,1%
MYpPaBbUHOHN KHCJIOTOU

Kononka: Poroshell 120 EC-C18, 4,6x50 mm, 2,7 MKM

Crnoco0 rpaguenta;: Ckopocth moToka: 1,8 mu/muH.

Bpewmst (MuH.) A (%) B (%)
0,00 5 95

1,5 95 5

2.0 95 5

2.1 5 95
3,0 5 95

[0113] IIpenapatusnyro B2XKX npoBogunm Ha koJloHKe (BHYTpeHHUH auameTp 150 x
21,2 MM, 5 MkM, Gemini NX-C18) npu pasnuuHONW CKOPOCTH MOTOKa M 00BEMe BBOJA, IMPH

KOMHATHOM Temrnieparype u Y @-obHapykeHun npu 214 um u 254 HM.

[TonyueHne MpoOMeKyTOYHBIX COSAMHEHUM
[0114] IIpomexyTouHOE COoeMHEeHHe 2-1: 2-(4-atun-2-(2-

uzonpomuideHnT)nunepasnt- 1-mn)-7-azacrupo[ 3.5 |HoHaH.
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{ipomexnyrounoe
cornmmenne 2-1

[0115] Cramusa 1: Tper-Oyrun-4-3tun-2-(2-u3onponuipeHmn)-3-0KConunepast- 1 -
KapOOKCHIIaT.

[0116] B pacTBop TpeT-0yTni-2-(2-u3onponuiadeHnn)-3 -oKconunepasut- 1 -
kapOoxkcunara (2,0 r, 6,28 mmoub) B TI'®@ (20 mir) noGasmsimn NaH (301,47 mr, 7,54 MMoae) ripu
0°C, cmech nepemernBanu npu 0°C B Teuenne 10 muH., 3arem noGasisuu C,HsI (1,18 r, 7,54
mmone) mipu 0°C. Cmech mepememuBanu npu 5S0°C B TeueHue 16 4. PeakIMOHHYIO CMeCh
BbutnBasd B HyO (20 mun), sxcrparupoanu ¢ nomousto EtOAc (20 ma x 3). OObenuHeHHBIE
OPraHUYeCKHUEe CIIOM MPOMBIBAIN COJIEBBIM PacTBOpPOM, cymuin Han NapSOs4, gumpTpoBamu u
KOHLIEHTPUPOBAJIU TpH MOHIKEHHOM pAasieHud. Ocrtatok oumwmanu nocpenctsom MPLC.
Coenunenne Tper-OyTHi-4-3THI-2-(2-M30nponiiheHn )-3-okconumnepasud- 1 -kapookcunar (1,7
T, BBIXOZ, 78%) moJydanu B BUze skeatoro macaa. 'H SIMP (400 MI'n, CDCLs) & ppm: 7,36 (m,
1H), 7,31-7,28 (m, 1H), 7,15-7,10 (m, 1H), 7,09-7,06 (m, 1H), 5,97 (s, 1H), 3,75-3,64 (m, 1H),
3,62-3,53 (m, 2H), 3,46-3,27 (m, 4H), 1,46 (s, 9H), 1,29 (m, 3H), 1,25-1,23 (m, 3H), 1,18 (m,
3H).

[0117] Cragus 2: 1-3Tmi-3-(2-u30nponuiipeHIT) TUnepasnH-2-0H.

[0118] Cwmech TpeT-OyTHi-4-3Tri-2-(2-u3onponuiadeHun)-3-okconumnepasus- 1 -
kapOoxkcunara (1,7 r, 4,91 mmons) B IXM (10 ma) u TFA (10 mi) nepememuBanu npu 25°C B
TedeHHe 2 4. PeakIMOHHYI0 CMeCh KOHLIEHTPHUPOBAIM NPU MOHMKEHHOM pAaBiieHHH. OCTaTok
pazbasisum ¢ momombto HyO (10 mun) u mobasnsmu Na,COs mo pH = 9. Cmech 3kcTparupoBaiu
¢ momompro JAXM (10 mn x 3). OObenuHEHHBIE OPTraHUYECKHE CIOW MPOMBIBAIH COJIEBBIM
pactBopoMm, cymmin Hag NaySOs, (GUIBTPOBATM W KOHUEHTPUPOBAIU TNPU TOHIKEHHOM
nasnennn. Coenunenue 1-3Tmn-3-(2-msonponundenmwn)nunepasus-2-oH (1,2 T, Beixox: 99%)
ToJy4aiu B BUAe sxkenroro Macia. MC (MDP, m/e) [M+1]" 247,1.

[0119] Cramusa 3: Tper-Oyruin-2-(4-3Tmn-2-(2-u3onponuipeHmn)-3-0KConmunepast- 1 -
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wi1)-7-a3actmupo| 3.5 |HoHaH-7-KapOOKCHIIAT.

[0120] B pacrBop 1-3Tmn-3-(2-monponundenun)nunepasun-2-ona (1,2 r, 4,87
MMOJIb) U TpeT-OyTmi-2-okco-7-a3acnupo|3.5]aonan-7-kapookcunara (1,4 r, 5,85 mmons) B
DCE (20 mn) nobasnsiiu AcOH (585 mr, 9,74 mmons) u NaBH(OAc); (2,06 T, 9,74 Mmodnb) ripu
20°C. Cmecp nepemerunanu npu 5S0°C B TedeHue 12 4. PeakinOHHYIO CMeCh BBUIMBAJIU B BOJH.
pactBop Na,CO; (20 mu), skcrparupoBaiu ¢ nomormibro XM (20 ma x 3). OO0benuHeHHbBIS
OpPraHUYeCKHUEe CIIOM MPOMBIBAIN COJIEBBIM pacTBOpoM, cymmin Hax NapSOs, gumpTpoBamu u
KOHLIEHTPUPOBAJIU MpHU NOHMXEHHOM JnaBieHuH. OcraTok oumianu nocpernctsom MPLC ¢
MOJTy4YEeHUEM TpeT-OyTii-2-(4-3Tni-2-(2-n3onponuindenun)-3-oKkconunepasus- 1 -um)-7-
aszacriupo[ 3.5 |HoHaH-7-kapbokcunara (1,2 r, Beixon: 52%) B Bune skeiaroro maciaa. MC (UOP,
m/e) [M+1]" 470,3.

[0121] Cragus 4: tper-Oyrun-2-(4-3THn-2-(2-uzonponwidenun)nunepasus- 1 -wm)-7-
aszacniupo[ 3.5 |HoHaH-7-kapOokcuar.

[0122] Cwmech TpeT-OyTri-2-(4-3Tun-2-(2-u3onponuipeHmn )-3-0KCOUepa3H- 1 -
wi)-7-azactupo[3.5|HoHaH-7-kapbokcumata (1,2 r, 2,56 wmwmons) B BH; TI'®d (10 ™)
nepememnBain npu 70°C B Teduenue 12 4. PeaknonHyro cMmech racuiu ¢ nomombsio MeOH (10
i) npu 0°C u nepemermmBanu npu 25°C B TeueHue 30 muH. CMech KOHLEHTPHUPOBAIH IPH
MOHM>KEHHOM JaBJIEHUU c MOJIy4eHHEM Tper-OyTun-2-(4-3tun-2-(2-
u3onponuidpeHun)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOokcunarta (1,1 r,
HEOYHIIEHHOE BELIeCTBO) B BUje OecupeTHoro Macia. MC (MDP, m/e) [M+1]" 456,3.

[0123] Cragus 5: 2-(4-3trn-2-(2-nzonponuiadeHun)nunepasus- 1 -mm)-7-
azacnupo[3.5|HoHaH.

[0124] Cwmech Tper-OyTuin-2-(4-3tun-2-(2-u3onponundeHn)nunepasus- 1 -ui)-7-
azacnupo[3.5]nonan-7-kapookcunara (1,1 r, 2,41 mmons) B AXM (5 M) u TFA (5 mm)
nepememnBany npu 25°C B TedeHue | 4. PeaklMOHHYIO CMeCb KOHLIEHTPUPOBAIU IpU
NOHIKeHHOM naBjieHnn. OCTaTOK ouMIIaIM TOCpencTBoM mpemnapatuHoii BOXX (ycrnosue
TFA) cormacHo B2XKX. Ocratok pasbasmsmn ¢ nomombo HyO (10 mum) u mobasnsimm Na,COs
no pH = 9. Cmecp skcrparmpoBain ¢ nomombio EtOAc (10 mn x 3). OObenuHeHHbBIS
OPraHUYeCKHUEe CIIOM MPOMBIBAIN COJIEBBIM PacTBOpPOM, cymuin Han NapSOs4, gumpTpoBamu u
KOHLIEHTPHUPOBaJIN npu MOHWXEHHOM JABJICHUH. Coenunenue 2-(4-3Tun-2-(2-

uzonponuidpeHun)nunepasut- 1-mn)-7-azacrnupo[3.5]HoHan (440 mr, Bexox: 51%) monmydanu B



10

15

20

25

PCT/CN2021/087225 39 WO 2021/208963

BuzIe JkenToro mMacia. 'H SIMP (400 MI'u, CDCls) 6 ppm: 7,50 (m, 1H), 7,26-7,20 (m, 2H), 7,16-
7,10 (m, 1H), 3,66 (m, 2H), 3,45-3,35 (m, 1H), 3,01 (t, 2H), 2,94-2,88 (m, 1H), 2,75-2,61 (m,
5H), 2,46-2,38 (m, 2H), 2,35-2,21 (m, 2H), 2,11 (t, 1H), 1,79 (m, 1H), 1,74-1,65 (m, 1H), 1,49-
1,37 (m, 4H), 1,32 (m, 1H), 1,24 (d, J = 6,8 I';, 3H), 1,20 (d, J = 6,8 'y, 3H), 1,10-1,05 (m, 3H).
MC (M2P, m/e) [M+1]" 356,2.

[0125] IIpomexyTouHOE COoeMHEeHHe 4-1: 2-(4-ukonponui-2-(2-

uzonpomuideHnT)nunepasnt- 1-mn)-7-azacrupo[ 3.5 |HoHaH.

Y
)

H

i

Npouexyrousoe
cosomunenne 4-1

[0126] Cragus I TpeT-0yThi-2-(4-uuknonponui-2-(2-u3onponuipeHmn)-6-
OKcomnunepasuH- 1-ui)-7-azacnupo| 3.5 |HoHaH-7-KapOOKCHIIAT.

[0127] B pactBop Tper-Oyruin-2-(2-(2-nzonponuindenui)-6-okconunepasut-1-um)-7-
azacnupo[3.5]Honan-7-kapookcunara (1,5 r, 3,4 mmons) B MeOH (20 mu) nobGasnsmm (1-
STOKCUIUKJIONPOTIOKCcH ) TpuMeTuiiciian (2,96 r, 17 mmons), HOAc (1,43 r, 23,8 mMmonb), 4A
MS (500 mr) u NaBH;CN (641 mr, 10,2 mmosb). Cmech nepememusaiu npu 25°C B Teuenue 12
4. Cmech BbutnBau B BojH. pactBop NaHCO; (20 mu), skctparuposanu ¢ nmomombio EtOAc (20
i % 3). OObequHEeHHbIE OpraHudeckre (asbl MPOMBIBAIN COJIEBBIM pacTBOpoM (20 mu x 2),
cymmiu 6e3BonHbIM Nap SOy, GUabTPOBaTN U KOHLEHTPHUPOBAIH B BakyyMe. OCTaTOK OUYMINAIIH
MOCPEACTBOM KOJIOHOYHOH Xpomartorpaduu (cumukarens, smoeHT: PE/EA (06./06.) = ot 20/1 no
10/1) ¢ monyuennem TpeT-OyTHII-2-(4-MUKIONPONHI-2-(2-n30nponuiaQeHn )-6-OKCOMunepa3nH-
1-1m)-7-a3acmupo[ 3. 5 JHonan-7-kap6okennara (1,1 T, Beixox: 70%) B BHe *KeaToro macma. 'H
SAMP (400 MI'u, CDCls) & ppm: 7,31-7,28 (m, 1H), 7,26-7,22 (m, 1H), 7,11 (m, 1H), 6,99 (d, J =
8,0 I'u, 1H), 4,99 (br t, 1H), 4,26-4,14 (m, 1H), 3,49-3,42 (m, 1H), 3,38-3,32 (m, 1H), 3,39-3,31
(m, 1H), 3,30-3,12 (m, 6H), 3,07 (m, 1H), 2,71 (m, 1H), 2,20 (br s, 1H), 1,98 (br t, 1H), 1,84 (br
s, 1H), 1,64 (m, 2H), 1,41 (s, 9H), 1,39-1,32 (m, 3H), 1,29 (m, 6H), 0,45-0,39 (m, 1H), 0,34 (m,
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2H), -0,01 (br s, 1H).

[0128] Cramusa 2: Tper-Oyrmi-2-(4-umukionponui-2-(2-u3onponideHun)Iumnepa3nt-
1-un)-7-a3acnupo|3.5|HoHaH-7-KapOOKCHIIAT.

[0129] Cwmech TpeT-OyTri-2-(4-uuknonponun-2-(2-u3onponipeHmn)-6-
okcomnwumnepasut- 1 -mi)-7-azacrupo[ 3.5 JHonaH-7-kapdokcunara (1,1 r, 2,28 mmons) u BH;. THF
(10 ma, 10 mMmonb) Harpesanu n0 70 °C B Teuenue 12 u. Ilocne oxnaxnenus no 0°C cmech
octopokHO Tacwimm ¢ nomomblo MeOH (10 mu). CMech KOHLEHTPHUPOBAJIH B BaKyyMe C
MOJTy4YEeHUEM TpeT-OyTHi-2-(4-uuknonponui-2-(2-usonponuideHun) murnepasus- 1 -um)-7-
aszacniupo[3.5]nonan-7-kapbokcunara (0,8 r, Bexon: 80%) B BHAe KENTOro Macjia, KOTOpOe
HICIIONB30BAJM HA CNEAYIOLIeH cTamgui 6e3 HomoiaHuTenbHoN ounctkn. MC (MDP, m/e) [M+1]"
468.,4.

[0130] Cragua 3: 2-(4-umxnonponui-2-(2-uzonponumwideHun)nunepasu- 1-mn)-7-
azacnupo[3.5|HoHaH.

[0131] B pactBOp Tper-OyTHi-2-(4-uuKionponui-2-(2-u3onponideHu)Iunepa3nH-
1-n)-7-a3acnmpo[ 3.5 |HonaH-7-kapOokcunara (800 mr, 1,7 mmounb) B JIXM (30 min) nobaBnsim
TFA (10 mn). Cmech mepememusanu npu 25°C B Teuenue 2 4. Ilocne KOHIEHTpALMU NPH
MOHMKEHHOM JIaBJICHUH OCTaTOK pacTBOpsu B Bozae (20 mur). 3aTeM CMeCh SKCTParupoBajH C
nomotpio EtOAc (20 mu x 3). OObenuHeHHBbIE OpraHuyeckhe (pasbl MPOMBIBAIN COJIEBBIM
pactBopoM (20 mu X 2), cymwim 6e3BonHbiM NapSQ4, QumbTpoBaiu U KOHUEHTPUPOBAIU B
BaKkyyMe ¢  mojdydeHueMm  2-(4-muxsonponwi-2-(2-uzonponuiadeHu)nunepasus- 1-mn)-7-
asacrupo[3.5]HoHaHa (405 Mr, BEIXOX: 64%) B BUIE JKeITOro TBeporo serectsa. 'H SIMP (400
MI'u, CDClLs) 6 ppm: 7,52 (br s, 1H), 7,26-7,19 (m, 2H), 7,16-7,11 (m, 1H), 3,57 (m, 1H), 3,38
(m, 1H), 3,03 (br t, 2H), 2,94-2,87 (m, 1H), 2,81 (m, 1H), 2,67-2,58 (m, 4H), 2,56-2,48 (m, 1H),
2,39 (br t, 1H), 2,22 (br t, 1H), 1,93 (br s, 1H), 1,75 (br s, 1H), 1,68 (m, 1H), 1,64-1,60 (m, 1H),
1,42-1,28 (m, 6H), 1,24 (m, 3H), 1,20 (m, 3H), 0,44 (m, 2H), 0,41 (m, 2H). MC (U2P, m/e)
[M+1]" 368,3

[0132] IIpomexyTouHOE COoeMHEeHHe 5-1: 2-(4-tuknobyTin-2-(2-

uzonpomuideHnT)nunepasnt- 1-mn)-7-azacrupo[ 3.5 |HoHaH.
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coepunenne 51

[0133] Cragus I TpeT-0yThi-2-(4-unknoOyTi-2-(2-u3onponmipeHmn)-6-
OKcomnunepasuH- 1-ui)-7-azacnupo| 3.5 |HoHaH-7-KapOOKCHIIAT.

[0134] B pactBop Tper-Oyruin-2-(2-(2-nzonponuindenun)-6-okconunepasut- 1-um)-7-
azacnupo[3.5]nonan-7-kapookcunara (1,0 1, 2,26 mmonp) B DCE (20 mi) poGasnsau
rukiobyranoH (0,24 r, 3,40 mmons) 1 HOAc (0,27 1, 4,52 mmoub). [Tocne nepemMemnBanus pu
25°C B Teuenume 1 u. 3arem pobansma NaBH(OAc); (0,96 r, 4,52 mmonan). Cwmech
nepememmupanu npu 25°C B Teuenne 12 4. 3arem Boaubii pacteop NH4Cl (20 mn) nobasnsiim B
CMeCh, U 3aTeM CMeChb 3KcTparupoBaiu ¢ momomneio JIXM (20 mn x 3). OObenuHeHHbBIE
oprannveckue (aspl MPOMBIBAIM COJEBBIM pacTBOopoM (20 mur X 2), cymmian Oe3BOAHBIM
NaySO4, QunbTpoBamTM W KOHUEHTPUPOBAIM B BakyymMe. OCTAaTOK OYHINAIH TOCPEICTBOM
KOJIOHOYHOH xpomarorpadun (cumukarens, 3moeHT: PE/EA (00./00.) = 5/1) ¢ nonyueHuem Tper-
OyTuin-2-(4-uuknoOytui-2-(2-u3onponuindeHnn)-6-okconunepasut- 1 -ui)-7-
aszacriupo[3.5|HoHaH-7-kapbokcunara (0,85 1, BbIXOA: 76%) B BHAE KENTOTO TBEPAOTO
Bemecrea. 'H SIMP (400 MI'y, CDCL) 6 ppm: 7,33-7,27 (m, 2H), 7,19-7,14 (m, 1H), 7,08 (m,
1H), 5,05 (m, 1H), 3,29-3,10 (m, 8H), 2,81-2,72 (m, 2H), 2,35 (m, 1H), 2,25-2,19 (m, 1H), 2,04-
1,75 (m, 6H), 1,68-1,52 (m, SH), 1,41 (s, 9H), 1,38-1,35 (m, 2H), 1,29 (d, J = 6,8 I'y, 3H), 1,27-
1,25 (m, 3H).

[0135] Cramusa 2: Tper-OyTun-2-(4-unknoOyTun-2-(2-m3onponripeHin ) munepasus- 1 -
wi1)-7-a3actmupo| 3.5 |HoHaH-7-KapOOKCHIIAT.

Cwmecy  Tper-OyTuin-2-(4-unknoOyTuin-2-(2-usonponmipeHmn)-6-okconumnepasnt- 1 -mn)-
7-azacriupo[3.5|HonaH-7-kapbokcunata (850 mr, 1,71 mmoinb) u BH;. THF (20 mu, 17,1 Mmoib)
narpeanu 10 70°C B Teyenue 12 4. 3atem MeOH (10 mi1) noGaBisiii B CMECh OCTOPOKHO U
KOHIIGHTPUPOBAJIM B  BakyyMe C  TMOJy4eHHeM  TpeT-OyTmi-2-(4-uuknobyrun-2-(2-

uzonponuiadeHun)nunepasus- 1-un)-7-azacnupo| 3.5 |HoHan-7-kapookcunata (800 Mr, BBbIXOX:
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97%) B BUAE JKEITOrO Macia, KOTOPOe HCIOJIb30BAIM HEMOCPEACTBEHHO 0e3 JIOTIOMHUTELHOMI
ounctki. MC (UDP, m/e) [M+1] 482.4.

[0136] Cragus 3:  2-(4-mmknoOytun-2-(2-uzonponwidenun)nunepasus- 1 -m)-7-
azacnupo[3.5|HoHaH.

[0137] B pactBop Tper-O0yTuin-2-(4-unknoOyTun-2-(2-u3onponmipeHi ) munepasus- 1 -
wi)-7-azactupo[ 3. S|HonaH-7-kap6okcunara (700 mr, 1,45 mmons) B MeOH (20 mu) noGassiau
HC1/MeOH (10 mn). Cmech nepememmsanu npu 25°C B Teuenune 1 4. CMeCh KOHIEHTPUPOBAIN
B BakyyMé IIpM TOHWKEHHOM [aBJICHWH C TnojdydeHueMm 2-(4-uuknoOyrtui-2-(2-
n3onponuiadpeHun)nunepasus- 1-mn)-7-azacnupo[3.5]Honana (400 mr, Beixox: 83%) B Buze
JkenToro Tepaoro semecrsa. 'H SIMP (400 MI', CDClz) & ppm: 8,84 (m, 2H), 8,11 (br s, 1H),
7,45 (m, 2H), 7,31 (m, 1H), 5,32 (br s, 1H), 3,60-3,48 (m, 4H), 3,38 (m, 4H), 2,84-2,75 (m, 4H),
2,44-2.34 (m, 3H), 2,24-2,13 (m, 4H), 1,77-1,60 (m, SH), 1,52 (br s, 2H), 1,44-1,41 (m, 2H),
1,29 (d, J=6,8 T, 3H), 1,18 (d, T = 6,8 T'y, 3H). MC (UDP, m/e) [M+1]" 382,4.

[0138] IIpomexyrouHoe coemmaeHue 6-1: 2-(2-(2-uzonpommndenmn)-4-(okceraH-3-

wi)nunepasus- 1 -ui)-7-a3acnupo|3.5|HoHan

H
fiposexyrousos
cosmmHenne 8-1
[0139] Cragus I: TpeT-0yTii-2-(2-(2-u3onponuideHmn)nunepasus- 1 -mm)-7-
aszacniupo[ 3.5 |HoHaH-7-kapOokcuar.
[0140] Cwmech TpeT-OyTrin-2-(2-(2-n3onponuinderni)-6-okconunepasut- 1 -ui)-7-

azacnupo[3.5]noHan-7-kapookcunara (3,6 r, 8,15 mmons) B BH3;. THF (40 M) nmepememnBanu
npu 70°C B Teuenue 12 4. PeaknnonHyro cMech racuiu ¢ nmomoinso MeOH (40 M) nipu 0°C u
nepemermuBanu npu 25°C B teuenne 30 MuH. CMeCh KOHLUEHTPUPOBAIU C TMOJYYEHHUEM TPET-
OyTun-2-(2-(2-n3onponmndeHnn)nunepasut- 1 -mn)-7-azacrnupo[ 3.5 Jnonan-7-kapbokcunara (3,6
I, HEOUHILEHHOE BELECTBO) B Buje Oeoro Teepaoro semectsa. MC (UDP, m/e) [M+1]" 428,3.

[0141] Cragus 2: Tper-0yTni-2-(2-(2-uzonpomundennn)-4-(okceran-3-
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win)nunepasus- 1 -ui)-7-azacnupo[ 3. S|[HoHaH-7-kapOOKCHIaT.

[0142] B pacTBop TpeT-0yTni-2-(2-(2-uzonponmndeHun) munepasuH- 1 -mn)-7-
aszacniupo[3.5|HoHaH-7-kapbokcunara (1,0 r, 2,34 mmomab) U okceran-3-oHa (219,08 wmr, 3,04
mmonb) B MeOH (20 wmi) noGasmsmm NaBH3;CN (191,04 wmr, 3,04 mmoisp). Cmech
nepememnBagn npu 45°C B TedeHue 36 4. PeakIMOHHYIO CMeCh pa30aBiisiM C MOMOIIBIO
BogHoro pacteopa Na,CO; (40 mu) u skcrtparupoBanu ¢ nomomnbid EtOAc (40 mnm x 3).
OObvenuHeHHble Opranndeckne cion cymwin Hag NapSOy, GUIbTpOBaIM M KOHLUEHTPUPOBAIU
npu TNOHIWKEHHOM pnaBiieHuu. Octatok ounmanu nocpeactsoM MPLC. Coenunenue Tper-
Oyrun-2-(2-(2-m3onponundenmn)-4-(okceran-3-mwi)numnepasud- 1 -mn)-7-azacrupol[ 3.5 |HoHan-7-
kap6okcunara (420 mr, BeIxon: 37%) modydanu B Buae sxenrtoro macia. MC (MDP, m/e) [M+1]"
484.3.

[0143] Cragua 3: 2-(2-(2-uzonporuidennn)-4-(okceran-3-ui)nunepasut-1-m)-7-
azacnupo[3.5|HoHaH.

[0144] Cwmecp Ttper-OyTmn-2-(2-(2-monponuindeHun)-4-(oKkceTan-3 -1 nunepasus- 1 -
wi)-7-azactmpo[ 3. S|HonaH-7-kapbokcunara (420 mr, 868,33 mkmounb) B AXM (3 M) u TFA (1
i) nepemermBany npu 25°C B TeueHue 2 4. PeakIMOHHYIO CMeCh KOHLIEHTPHUPOBAIH IPH
NMOHIKeHHOM naBjieHnn. OCTaTOK OuYMIAIM TOCpPencTBoM mpenaparuBHoii BOXKX (ycrnosue
TFA) corinacao BOXKX. Ocraroxk pasbasisum ¢ momorbto HyO (5 M) u nodasnsimn Na,COs no
pH = 9 u skcrparupoBanmu ¢ nomoueto EtOAc (5 mn x 3). OObennHeHHbIE OPTraHUYECKHE CJIOU
cymmian Han NapSO4, QuasTpoBamy W KOHLUEHTPUPOBAIM MPU TOHMKEHHOM MAaBIECHHU C
MOJTy4YEeHUEM 2-(2-(2-m3onponundenmn)-4-(okceTan-3-wi)nunepasus- 1 -ui)-7-
aszacriupo[3.5]Honana (203 wmr, Bexox: 61%) B BUAE KENTOTO Macia. 'H samMPp (400 MI',
CDCl) 6 ppm: 7,52-7,41 (m, 1H), 7,27-7,19 (m, 2H), 7,16-7,11 (m, 1H), 4,71-4,62 (m, 2H),
4,62-4,55 (m, 2H), 3,75-3,63 (m, 1H), 3,53-3,45 (m, 1H), 3,44-3,35 (m, 1H), 3,11-3,02 (m, 1H),
2,98-2,89 (m, 1H), 2,84 (m, 1H), 2,72-2,57 (m, 4H), 2,53 (m, 1H), 2,33 (m, 1H), 2,25-2,16 (m,
1H), 2,10-2,04 (m, 1H), 1,92-1,75 (m, 4H), 1,72-1,63 (m, 1H), 1,44-1,31 (m, 4H), 1,27 (d, J =
6,8 ', 3H), 1,21 (d, J = 6,8 T'y, 3H). MC (2P, m/e) [M+1]" 384,2.

[0145] TIIpomexyrtouHoe coemuHeHue 6-la: 2-(2-(2-m3ompommidenmn)-4-(okceran-3-
wi)nurnepasun- 1-mn)-7-azacnupo[3.5]HoHan ouwninanu nocpencrsom SFC (mpubop: Waters SFC
80 preparative SFC; xononka: Chiralcel OD, 250%x30 mm, BH.A. 10 MxM; moaBmkHas asza: A amns

CO, u B st MeOH (0,1% NH;.H,0); rpanuent: B% = uzokparudeckuii pesxkum 30%; pacxon:
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60 r/mMuH.; nmuHa BoJHBL 220 HM; Temneparypa konoHku: 40°C; 06paTHOE NaBIEHHE CUCTEMBI:

100 Gap).

4

Y

D ¢
5 X
I

Fipomemyrownos
coenmenne B-1a

[0146] (R wmu S)-2-(2-(2-uzonponundennn)-4-(okceran-3-ui)nunepasut- 1-m)-7-
aszacriupo[3.5]aoHaH (728 mr, Bpems yaep:xkanusi: 1,40 muH.) monydaiy, Bbixona: 32,1%. 'H amp
(400 MI'y, CDCl) 6 ppm: 7,45 (d, J = 6,0 ', 1H), 7,27-7,19 (m, 2H), 7,16-7,08 (m, 1H), 6,45-
6,05 (m, 1H), 4,72-4,62 (m, 2H), 4,61-4,52 (m, 2H), 3,68 (d, J = 9,0 I'u, 1H), 3,48 (m, 1H), 3,37
(s, 1H), 3,01 (d, J = 11,2 T'u, 1H), 2,97-2,68 (m, 6H), 2,53 (d, J = 11,2 T'u, 1H), 2,35-2,25 (m,
1H), 2,24-2,13 (m, 1H), 2,05 (t, J = 10,6 'y, 1H), 1,82 (d, J = 3,4 T'u, 1H), 1,76-1,68 (m, 1H),
1,65-1,45 (m, 4H), 1,38-1,29 (m, 1H), 1,25 (d, J =6,8 I'u, 3H), 1,20 (d, J = 6,3 'y, 3H), 1,15 (d,
J=5,1Tu, 1H). MC (UDQP, m/e) [M+1]" 384,2.

[0147] IIpomexyrtouHoe coeawHenue 6-1b: (S wmm R)-2-(2-(2-usonponmndenun)-4-
(okceran-3-un)nunepasut- 1 -ui)-7-azacrupo[3.5|HoHan (649 wmr, Bpems yaepxkanusi: 1,51 muH,,
BBIXOT: 28,6%) monyuam. MC (MDP, m/e) [M+1]" 384,2.

[0148] IIpomexyTouHOE COoeMHEeHHe 7-1: 2-(4-uuknoneHTniI-2-(2-

uzonpomuideHnT)nunepasnt- 1-mn)-7-azacrupo[ 3.5 |HoHaH.

N
H

fipomexyrovnce
copgnnense 7-1

[0149] Cragus I: TpeT-0yTiiI-2-(4-uKjoneHTI-2-(2-uzonponuideHrn )-6-
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okcomnurnepasut- 1 -mi)-7-azacmupo[ 3.5 JHoHaH-7-kapOoKcUar.

[0150] B pactBop Tper-Oyrun-2-(2-(2-nzonponuindenun)-6-okconunepasut- 1-um)-7-
azacnupo[3.5]nonan-7-kapookcunara (1,0 1, 2,26 mmonb) B DCE (15 wmn) poGasnsam
ukJionentaHoH (285,7 wmr, 3,40 mmonb) u AcOH (272,0 mr, 5,57 mmoss) nipu 25°C B TedeHue
30 muH., 3atem NaBH(OAC); (1,44 1, 6,79 mmoub) noGassuiu ipu 25°C. CMech nepemMernBaiu
npu 25°C B Teuenue 12 4. PeakunoHHYrO cMech BbUMBaIU B BOIH. pacTBop NaHCO; (50 mi),
sKcTparupoBaii ¢ momombo JIXM (50 mn % 2). OObeauHEHHBIE OPraHUYECKHE CJIOH
IPOMBIBAJIM COJIEBBIM PAcTBOPOM, cymnin Hag Na;SOy, GUIbTpOBa N M KOHLUEHTPUPOBAIN MPU
NOHMKEHHOM JaBiieHnu. OCTaTOK O4YMINANM TOCPEIACTBOM KOJIOHOYHOH XpomaTorpadpuu
(cunmukarens, smoeHT: PE/EA (00./00.) = or 10/1 go 0/1) ¢ monyueHuem TpeT-OyTmi-2-(4-
[UKJIOMEeHTUI-2-(2-r30nponuiiheHu )-6-okconunepasuH- | -ui)-7-azacnupo[ 3. S|HoHaH-7-
kapbokcunara (1,0 r, 1,96 mmounb, Beixoa: 86%) B BUAE JKENTOro Macia. 'H sMmp (400 MI'1,
CDCls) 6 ppm: 7,33-7,28 (m, 1H), 7,25 (br s, 1H), 7,16 (m, 1H), 7,09 (s, 1H), 5,06 (br s, 1H),
3,37-3,08 (m, 7H), 3,00-2,89 (m, 1H), 2,58-2,43 (m, 2H), 2,27-2,18 (m, 1H), 2,04-1,95 (m, 1H),
1,94-1,83 (m, 1H), 1,74 (br s, 2H), 1,67-1,46 (m, 8H), 1,42 (s, 9H), 1,40-1,31 (m, 4H), 1,31-1,26
(m, 7H), 1,25-1,09 (m, 2H).

[0151] Cramgusa 2: tper-OyTmn-2-(4-UUKIONEHTHII-2-(2-1n30nmponieH I ) IUIepa3nH-
1-un)-7-a3acnupo|3.5|HoHaH-7-KapOOKCHIIAT.

[0152] B CMeCh TpeT-OyTHi-2-(4-uuKIoneHTHI-2-( 2-n30 PO U e HIIT )-6-
oKcomnunepasus- 1-ui)-7-a3acnupo| 3.5 |aonan-7-kapookcunara (1,0 r, 1,96 mmons) B TI'® (10
mut) nobasimsuin BH;. THF (20 mut, 1 M) mpu 25°C. Cmeck nepemermnsanu rpu 70°C B TeueHne
12 4. Peakuuonnyro cmech oxnaknanu g0 0-5°C. 3arem MeOH (10 mut) moGaBisiiu Mo Karisim
npu 5°C ana rameHusi peakuuoHHON cmecu. CMech KOHIEHTPUPOBAIU MPU TMOHUKEHHOM
JaBJIEHUH C TOJY4eHHUEM TpeT-OyTuii-2-(4-uukioneHTni-2-(2-n3onponuiadeHu)numnepasus-1-
wi)-7-a3zactupo[3.S|HonaH-7-kapOokcunara (1,0 r, HEOUMIEHHOE BEIIECTBO) B BUAE Oe€Ioro
TBEPJIOTO BEIIECTBA, KOTOPOE HCIMOJb30BAIN HEMOCPEACTBEHHO ISl CIEenyroLlel cramuu Oe3
nononHuTeNnbHOI peakuun. MC (MDP, m/e) [M+1]" 496,5

[0153] Cragma 3: 2-(4-nukioneHTU-2-(2-uzonponuideHun)nunepasut- 1-mn)-7-
azacnupo[3.5|HoHaH.

[0154] B pactBop Tper-OyTHi-2-(4-IUKIONeHTHII-2-(2-130mponieH I ) IUIepa3nH-

1-nm)-7-a3acnmpo[ 3. 5|Honan-7-kapookcunara (1,0 r, 2,02 mmonb) B MeOH (5 mu) nobasnsinm
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HCI/MeOH (10 mu, 4 M) mpu 25°C. Cwmech nepememmBaniu npu 25°C B TeueHwe 1 4.
PeakunoHHYI0 cMeCh KOHLIEHTPUpPOBAIU AJsl ynajenus Oomnbmeii yvactu MeOH. 3arem pactsop
HCI/H,0O (1 M) noGasnsinu mnst peryiauposanust pH = 2-3, sxcrparupoanu ¢ nomomsio EtOAc
(10 m1). B BomHyt0 ¢asy nodasnsin Hacki. pactsop NapyCOs mo pH = 9-10, skcTparuposanu ¢
nomompio EtOAc (20 mn x 3). OObeanHEHHBIE OPraHUYECKHE CJIOM TPOMBIBAJH COJIEBBIM
pactBopoMm, cymmin Hag NaySOs, (GUIBTPOBATM W KOHUEHTPUPOBAIU TNPU TOHIKEHHOM
JaBJIEHUH C  TOJy4YeHHeM  2-(4-LUKIOMEHTHI-2-(2-n30nponmi e ) munepasus- 1 -um)-7-
aszacriupo[3.5]aonana (577 wmr, 1,46 mmorb, Beixon: 72%) B BUIE KEJNTOTO Macia. 'H amp (400
MI'u, CDCL) 6 ppm: 7,52 (br d, J = 7,2 I'u, 1H), 7,26-7,10 (m, 3H), 3,67 (m, 1H), 348-3,33 (m,
1H), 3,05 (m, 2H), 2,96-2,86 (m, 1H), 2,78 (m, 1H), 2,69-2,57 (m, 4H), 2,48 (m, 1H), 2,36-2,24
(m, 2H), 2,18-2,10 (m, 2H), 1,91-1,85 (m, 1H), 1,77 (m, 2H), 1,72-1,63 (m, 3H), 1,57-1,49 (m,
2H), 1,49-1,29 (m, 8H), 1,25 (d, J = 6,8 I', 3H), 1,20 (d, J = 6,8 I'y, 3H). MC (U2P, m/e)
[M+1]" 396,4.

[0155] IIpomesxkyTouHOE COENUHEHHE 8-1: 2-(2-(2-m3onponuigeHmn)-4-

(rerparunpodypan-3-nin)nunepasus- 1-mn)-7-azacnupo[3.5|HoHaH.

TpoMexyToHos
coenunenne 81

[0156] Cragus I Tper-OyTrin-2-(2-(2-uzonponuinderni)-6-okco-4-
(Terparunpodypan-3-un)nunepasud- 1-mn)-7-azacrnupo| 3. 5|HoHaH-7-kapOOKCHIIAT.

[0157] B pactBop Tper-Oyruin-2-(2-(2-nzonponundenni)-6-okconunepasut- 1-um)-7-
azacnupo[3.5]Honan-7-kapookcunara (1,0 r, 2,26 mmone) u aurunpodypan-3(2H)-ona (292,4
mr, 3,40 mmonp) B DCE (10 mum) mobaemsiim HOAc (271,9 wr, 4,53 mmons). PactBop
nepememuBanu npu 25°C B Teuenne 5 muH. u nobasmsuin NaBH(OAc); (1,06 T, 4,98 mmonn).
PactBop mepememuBanu npu 25°C B Teuenue 12 4. B peakumoHHy0 cMecCh NOOABIISIN BOXHBIN
pactBop NaHCO; no pH = 7, skctparuposaiu ¢ moMombo JIXM (10 mu x 3). O0benuHEeHHbIS

opranudeckue ciou cymmwid Hax Nap,SOs, (GUIBTPOBaNM M BBIMAPUBAIMA MPU NOHKEHHOM
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naneHud. OCTAaTOK OYHMINAIM IOCPEACTBOM KOJIOHOYHOW XpomaTtorpaduu (CHIMKAreb,
smoeHT: PE/EA (00./06.) = or 10/1 pmo 1/1) ¢ mnonydennem Tper-OyTiin-2-(2-(2-
usonponuidenmn)-6-okco-4-(terparuapodypan-3 -un)nunepasu- 1 -ui)-7-azacnupo| 3. 5|HoHaH-
7-kapboxkcunarta (1,0 r, Berxoa: 86,3%) B BUzE KENTOTO Macia.

Cragus 2: Tper-OyTHin-2-(2-(2-m3onpormndennn)-4-(terparuapodypan-3-
win)nunepasus- 1 -ui)-7-azacnupo[ 3. S|[HoHaH-7-kapOOKCHIaT.

[0158] B pacTBop TpeT-0yTun-2-(2-(2-u3onponmideHun )-6-okco-4-
(rerparuppodypan-3-un)nunepasus- 1 -mn)-7-azacrnupo( 3. S|HoHan-7-kapbokcunara (1,0 r, 1,95
mmodb) B TT'® (15 mu) noGasmsma BH3;. THF (15 min). PactBop nepememusanu npu 70°C B
teuerue 12 4. [Tocne oxnasknenus: 10 koMHaTHOU Temmepatypbl MeOH (10 mut) noOasnsum st
ralieHns PeakKiMOHHON cMecH. PeakIMOHHYI0 CMeCh BBIMAPHUBAIIH MPH MOHWKEHHOM JIABJICHUH C
NOJIy4eHHueM  Tper-0yTui-2-(2-(2-m3onponundenun)-4-(terparuapodypas-3-wi)numnepasus- 1 -
wi)-7-azactupo[3.S|HoHaH-7-kapOokcunara (700 Mr, HEOUHINEHHOE BEILIECTBO) B BHIE OEoro
TBEPJIOTO BEIECTBA, KOTOPOE HCIOJIb30BAIH HEMOCPEACTBEHHO O€3 NOMOJHUTENbHON OYHCTKH.
MC (UDP, m/e) [M+1]" 498 4.

[0159] Cragus 3: 2-(2-(2-usomponuidenn)-4-(teTparuapodypaH-3-wi)nunepasuH-
1-n)-7-a3actmpo[ 3. S|HOHaH.

[0160] B pactBop Tper-OyTmn-2-(2-(2-u3onponundenun)-4-(terparuapodypas-3-
wi)nunepasus- 1 -ui)-7-a3acnupo| 3. 5S]aonan-7-kapobokcunara (0,7 r, 1,41 mmonps) B JAXM (10
mi) nobasmsumn TFA (5 mu). 3arem pactBop mepememuBanu mpu 25°C B Tedenue 2 4. Cmech
BbUTMBAIM B BOAHBIN pactBop NaHCO; mna perynupoanus pH = 7, skcrparupoBaiu ¢
nomomieto JIXM (10 mn x 3). OOwvenuHeHHble opranmdeckue ¢asbl cymmmm Hag NapSOy,
¢unbTpOBa M U BBINAPUBAIM MPU TOHWKEHHOM JaBJICHUM C TojdydeHHeMm 2-(2-(2-
nzonponuidennn)-4-(rerparunpodypan-3-un)nunepasus- 1 -mn)-7-azacrupo[3.5|Honana (342
mr) B Buze skenToro macaa. 'H SAMP (400 MI't, CDCl;) § ppm: 7,50 (s, 1H), 7,28-7,14 (m, 4H),
3,93-3,66 (m, SH), 3,03-2,64 (m, 4H), 2,64-2,85 (m, SH), 2,77-2,46 (m, 3H), 2,17-1,66 (m, 7H),
1,45-1,36 (m, 4H), 1,20-1,36 (m, 3H). MC (UDP, m/e) [M+1]" 398,3.

[0161] IIpomexyTouHOE COoeMHEeHHe 9-1: 2-(4-uuknorexkcun-2-(2-

uzonpomuideHnT)nunepasnt- 1-mn)-7-azacrupo[ 3.5 |HoHaH.
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[0162] Cragus I TpeT-OyThi-2-(4-unKiIorekcui-2-(2-n30nponuiageHn )-6-
okcomnurnepasut- 1 -mi)-7-azacmupo[ 3.5 JHoHaH-7-kapOoKcUar.

[0163] B pactBop Tper-Oyruin-2-(2-(2-nzonponuindennn)-6-okconunepasut-1-um)-7-
azacnupo[3.5]nonan-7-kapookcunara (1,0 1, 2,26 mmonp) B DCE (20 mi) poGasnsau
mukiorekcadoH (0,34 r, 3,40 mmons) u HOAc (0,27 1, 4,52 mmonb). Tlocne nepemermnBaHust
npu 25°C B Teuenme 1 4. 3arem mobasmsmiu NaBH(OAc); (0,96 r, 4,52 mmonb). Cmech
nepememmupanu npu 25°C B Teuenne 12 4. 3arem Boaubii pacteop NH4Cl (20 mn) nobasnsiim B
CMecb, U 3aTeM CMeCh 3KcTparupoBain ¢ nomombio JAXM (20 mun X 3). OObenuHEeHHYIO
OpPraHn4eckyro (asy mnpombIBaiu CONEBBIM pacTBOpoM (20 mu x 2), cymmid Oe3BOAHBIM
NaySO4, QunbTpoBau U KOHLEHTPHUPOBAIU B BakyyMe. OCTaTOK OYHMINAIH TOCPEICTBOM
KOJIOHOYHOH xpomarorpadun (cumukarens, 3moeHT: PE/EA (00./00.) = 5/1) ¢ noayueHuem Tper-
OyTuin-2-(4-uuknorexcun-2-(2-u3onponuideHunn)-6-okconunepasun- 1 -um)-7-
aszacriupo[3.5|HoHaH-7-kapbokcunara (750 wmr, Bbxom: 63%) B BHUIE KEITOTO TBEPAOTO
Bemecrsa. 'H SIMP (400 MI'y, CDCl3) 6 ppm: 7,32-7,28 (m, 1H), 7,25 (br s, 1H), 7,14 (t, 1H),
7,09-7,06 (m, 1H), 5,01 (br s, 1H), 4,26-4,15 (m, 1H), 3,38 (m, 2H), 3,26-3,13 (m, 6H), 2,95 (m,
1H), 2,62 (m, 1H), 2,20 (br s, 2H), 1,98 (br s, 1H), 1,84 (br s, 1H), 1,68 (br s, 3H), 1,61 (br s,
6H), 1,42 (s, 10H), 1,35 (m, 2H), 1,31-1,28 (m, 6H), 1,12 (br s, 2H).

[0164] Cramgusa 2: tper-OyTi-2-(4-uHMKIOTEeKCHI-2-(2-130MmponieH I ) IUIepa3nH-
1-un)-7-a3acnupo|3.5|HoHaH-7-KapOOKCHIIAT.

[0165] Cwmech TpeT-OyTHi-2-(4-uuknorekcun-2-(2-u3onponmipeHmn )-6-
okcomnwunepasut- 1 -mi)-7-azacrupo[ 3.5 JHonaH-7-kapdokcunara (0,75 r, 1,43 mmons) u BH;. THF
(14 mn, 14,3 mmonw) Harpeanu 1o 70°C B Teuenue 12 4. 3arem MeOH (10 mi) noGasnsuiv B
CMeCb OCTOPOXXHO U KOHIIGHTPUPOBAJIM B BakyyMe C TMOJy4YeHUEM TpeT-OyTmi-2-(4-

LIUKJIOTeKCUII-2-(2-n3onponuideHni)nunepasus- 1 -mn)-7-azacnupo| 3.5 JHoHan-7-kapOokcunaTa
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(0,7 1, BeIXOA: 96%) B BHAE KEITOTO Macia, KOTOPOE HCIIOJIb30BAIN HEMOCPENCTBEHHO 0e3
nononHuTenbHo# ounctki. MC (MDP, m/e) [M+1]" 510,4.

[0166] Cramma 3. 2-(4-uukrnorekcui-2-(2-uzonponmideHun)nunepasnt- 1-mn)-7-
azacnupo[3.5|HoHaH.

[0167] B pactBop TpeT-OyTHi-2-(4-IHKIOTEeKCHIT-2-(2-130mponieH I )IHIepa3uH-
1-un)-7-a3acnupol3.5|Honan-7-kapookcunara (700 wmr, 1,37 mmons) B MeOH (20 wmum)
no6asasau pacteop HCI/MeOH (10 mu). Cmech nepememmusanu npu 25°C B Teuenue 1 4. ITocne
yIaJeHUs] PACTBOPUTEIISI OCTATOK pacTBOpsutH B Boae (20 mun). Perymmposanu pH cmecn = 9-10 ¢
UCTIOJb30BaHueM BogHOro pactsopa Na,COs;. Cmeck sxctparuposanu ¢ nomorursio EtOAc (20
i % 3). OObequHEeHHbIE OpraHudeckre (asbl MPOMBIBAN COJIEBBIM pacTBopoM (20 mi x 2),
cymmii 0e3BoaHbIM Nap SOy, GUIBTPOBANIH U KOHLIEHTPHUPOBAIH B BAKyYME C MOJTydeHHeM 2-(4-
LIUKJIOTeKCUII-2-(2-n3onponuidenun)nunepasus- 1 -uin)-7-azacnupo|[ 3.5 ]aonana (380 mr, BbIXOX!
68%) B BHZE KeITOro TBEpAOro Bemectsa. 'H SAMP (400 MI'y, CDCls) § ppm: 7,50 (m, 1H),
7,26-7,19 (m, 2H), 7,15-7,11 (m, 1H), 3,61 (br d, J = 8,4 I';, 1H), 3,40 (br s, 1H), 3,05 (m, 1H),
2,97 (m, 1H), 2,93-2,87 (m, 1H), 2,75-2,56 (m, 6H), 2,50 (m, 1H), 2,36-2,18 (m, SH), 1,89 (br s,
2H), 1,76 (br s, 3H), 1,69 (m, 1H), 1,60 (m, 1H), 1,39-1,30 (m, 5H), 1,25 (m, 3H), 1,20 (m, 7H).
MC (M2P, m/e) [M+1]" 410,4.

[0168] IIpomexyrtouHoe coenuaenue 10-1: 2-(2-(2-uzonponundennn)-4-(TeTparuapo-
2H-nupan-4-un)nunepasus- 1 -ni)-7-azacnupo[3. S|HOHaH.

%}f}
\
L
N

N,\
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U
s

)
e

Nposexyrossoe
coenwierne 10-1

[0169] Cragus 1. Tper-Oytmn-2-(2-(2-u3onpornuidenmn)-6-okco-4-(terparuapo-2H-
nupaH-4-mi) nunepasus- 1-mn)-7-azacnupo| 3.5 JHoHaH-7-kapOoOKCHIIaT.

[0170] Cwmech TpeT-OyTrin-2-(2-(2-n3onponuinderni)-6-okconunepasut- 1 -ui)-7-
aszacriupo[3.5|Honan-7-kapbokcunara (1,0 r, 2,26 wmmonw), nurunpo-2H-nupan-4(3H)-ona

(340,06 wmr, 3,40 mmounb) 1 HOAc (271,97 mr, 4,53 mmons) B DCE (20 M) nepemMemiuBaiy npu
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25°C B teuenne 30 muH. 3atem NaBH(OAc); (1,44 1, 6,79 MMoub) 100aBIISIN 4aCTsIMU B CMECH
u nepemeninBaiu npu 25°C B TeueHue 12 4. PeaklIMOHHYIO CMeCh BBUIMBAIU B JIEASHYIO BOAY
(20 mu), perymmuposanu pH = 8 ¢ momomnero NaHCO;3. TlonydeHHY0 cMech 3KCTparupoBajf ¢
nomotbio XM (30 ma x 3). O6penuHeHHbIE OpraHndeckue ¢asbl cymmim 0e3BogHbIM Na, SOy,
¢unbTpoBaIM W KOHLEHTpUpoBasH. HeouwineHHOE BEUIECTBO OYHINAIH IOCPENCTBOM
KOJIOHOYHOH xpomartorpadpuu (cuimkarens, smoeHT: PE/EA (06./00.) = or 3/1 mo 1/1) ¢
MOJTy4YEeHUEM Tper-OyTin-2-(2-(2-nzonpormmidenni)-6-okco-4-(terparuapo-2H-nmupan-4-
wi)nunepasus- 1-un)-7-a3acnupo|3.5S]aonan-7-kapookcunara (1,05 1, Bexox: 88%) B BuAe
KeITOro TepRoro semecrsa. 'H SMP (400 MI'y, CDCl;) & ppm: 7,30 (m, 1H), 7,14 (m, 1H),
7,09-7,01 (m, 1H), 5,02 (m, 1H), 4,25 (s, 1H), 3,95-3,81 (m, 2H), 3,54-3,04 (m, 10H), 2,98-2,93
(m, 1H), 2,70-2,65 (m, 1H), 2,45-2,34 (m, 1H), 2,26-2,17 (m, 1H), 1,97 (m, 1H), 1,82 (s, 1H),
1,66-1,59 (m, 2H), 1,57-1,52 (m, 1H), 1,46-1,40 (m, 12H), 1,37-1,33 (m, 2H), 1,32-1,27 (m,
6H).

[0171] Crapusa 2: Tper-OyTtuin-2-(2-(2-uzonponuidennn)-4-(rerparuapo-2H-nupan-4-
win)nunepasus- 1 -un)-7-azacnupo[ 3. S|HoHaH-7-kapOoKcHuIaT

[0172] B pactBop Tper-OyTmi-2-(2-(2-usonponundenmnn)-6-okco-4-(terparuapo-2H-
nupaH-4-un)nunepasul- 1-mn)-7-azacrnupo[ 3.5 JHoHan-7-kapbokcmnara (900 mr, 1,71 mmoib) B
TT'® (15 mn) nobasnssmn BH; THF (30 mut, 30 mmous) no xaruisam nipu 20°C. Cmechk HarpeBanu
no 70°C B teuenne 20 4. PeakuUMOHHYIO CMeCh TacHII 3TAHOJOM (5 MJI), KOHIIEHTPHPOBAJIH B
BaKyyMe C TMoJyueHHeM TpeT-OyTui-2-(2-(2-uzonpornundennn)-4-(rerparunpo-2H-mupan-4-
wi)nunepasus- 1 -ui)-7-azacnupo| 3. S|Honan-7-kapOokcunara (876 Mr, HEOUHIIEHHOE BELIECTBO)
B BHJe OECLBETHOIO Macya, KOTOPOE MCIOJb30BAIN HETIOCPEICTBEHHO AJISI CEAYIoel CTaqun
6e3 momonHuTenbHoi ounctki. MC (MDP, m/e) [M+1]" 512,4.

[0173] Cragus 3: 2-(2-(2-m3onponundennn)-4-(rerparugpo-2H-nmupan-4-
wi)nunepasus- 1 -ui)-7-azacnupo([3.5]HoHaH.

[0174] B pactBop Tper-OyTui-2-(2-(2-uzonponuidennn)-4-(rerparuapo-2H-nupan-4-
win)nunepasus- 1 -ui)-7-azacnupo| 3. 5S]aonan-7-kapookcunara (900 mr, 1,76 mmons) B MeOH (2
mut) nobasisun pactsop HCI/MeOH (20 mn, 4 M). PactBop nepememuBanu npu 25°C B TeueHue
4 4. PeakuUMOHHBIN PacTBOP KOHLUEHTPUPOBAIU B Bakyyme. HeouHineHHOE BEECTBO OUUILIAIN
nocpeacteoM npemnaparusHoit BOXKX u nmuodunusanmu. M3 octaTka ynajsiid HACKINI. PacTBOP

NaHCO; (20 ™), skcrparupoBanu ¢ nomornbto EtOAc (50 mm x 3). OObenuHeHHbIE
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opranndeckue ¢aspl cymmau 0e3BoaHbM Na; SOy, GUIbTpOBAIN U KOHLIEHTPHUPOBAIHN B BAKYyMe
¢ mosydeHueM 2-(2-(2-uzonponmndenun)-4-(rerparunpo-2H-nmpan-4-un)nunepasun- 1-um)-7-
asacrupo[3.5]HoHaHa (390 mr, BbIXOX: 54%) B Buze Gernoit cmonbl. 'H SIMP (400 MI'y, CDCls)
S ppm: 7,50 (d, J = 5,6 I'y, 1H), 7,27-7,20 (m, 2H), 7,17-7,11 (m, 1H), 4,03-4,00 (td, 2H), 3,63
(m, 1H), 3,35-3,25 (m, 3H), 3,13-2,99 (m, 2H), 2,91 (m, 1H), 2,75 (m, 1H), 2,70-2,51 (m, 4H),
2,46-2,33 (m, 2H), 2,33-2,20 (m, 2H), 1,90-1,72 (m, 4H), 1,71-1,63 (m, 1H), 1,65-1,55 (m, 2H),
1,48-1,01 (m, 14H). MC (UDP, m/e) [M+1]" 412,5.

[0175] IIpomexyTouHOE COoeMHEeHHe 11-1: 2-(4-nu300yTHn-2-(2-

uzonpomuideHnT)nunepasnt- 1-mn)-7-azacrupo[ 3.5 |HoHaH.

fiposexyTounoe coenunenne 111

[0176] Cragus I TpeT-0yTni-2-(4-n300yTuin-2-(2-n3onporuiadernn)-3-
okcomnurnepasut- 1 -mi)-7-azacmupo[ 3.5 JHoHaH-7-kapOoKcUar.

[0177] B pactBop Tper-Oyruin-2-(2-(2-nzonponundennn)-3-okconunepasut-1-um)-7-
azacnupo[3.5]nonan-7-kapookcunara (2,0 r, 4,53 mmons) B TI'® (20 mi) nobasmsmm NaH
(362,28 wmr, 9,06 mmous) ipu 0°C. Cmech nepemermuBanu npu 0°C B reuerne 10 muH. 3atem 1-
Hon-2-merunmponad (1,67 r, 9,06 mmosb) nobasisutu pu 0°C. Cmeck nepemernusanu npu 65°C
B TeueHue 48 4. PeakunoHHy cMmech BoutuBaiu B HyO (20 mit), sKkCTparupoBaiu ¢ TOMOIIBIO
EtOAc (20 mn x 3). OObenuHEeHHBIE OPTaHUYECKHE CJIOW TMPOMBIBAIN COJIEBBIM PAaCTBOPOM,
cymmi Hax Na, SOy, GuasTpoBami 1 KOHLIEHTPUPOBAJIU MPH MOHIKEHHOM naBieHnu. OctaTok
ouHuLIaNN MOCPEACTBOM MPLC. Coenunenue Tper-OyTmin-2-(4-n300yTmn-2-(2-
u3onponuidern)-3-okconunepasut- 1-uin)-7-azactupo| 3. 5|nonan-7-kapookcunar (1,1 r, 2,21
MMOJIb, BbIXOH. 48%) mojy4aiu B BUAE JKEITOTO TBEPIOTO BEIIECTBA 'H amP (400 MI',
CDCls) & ppm: 7,27-7,21 (m, 3H), 7,12-7,06 (m, 1H), 4,81 (m, 1H), 4,09 (s, 1H), 3,52-3,39 (m,
2H), 3,29 (m, 1H), 3,27-3,23 (m, 2H), 3,19-3,15 (m, 2H), 3,13 (m, 1H), 2,97 (m, 1H), 2,38 (m,
1H), 1,96-1,88 (m, 1H), 1,71-1,60 (m, 2H), 1,45 (m, 2H), 1,42 (s, 9H), 1,41-1,37 (m, 2H), 1,32
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(s, 1H), 1,30 (d, J=6,8T'n;, 3H), 1,18 (d, J = 6,8 I'y, 3H), 1,14 (m, 6H)..

[0178] Cramua 2: tper-Oyrun-2-(4-m300yTi-2-(2-m3onponmipeHmn)nunepass- 1 -
wi1)-7-a3actmupo| 3.5 |HoHaH-7-KapOOKCHIIAT.

[0179] Cwmecb Tper-OyTHi-2-(4-u300yTun-2-(2-u3onponuideHun )-3-0KComunepas -
1-un)-7-a3acnupol[3.5|nonan-7-kapbokcmnara (1,1 r, 2,21 mmoms) B BH;3;. THF (10 wmum)
nepememuBaian npu 70°C B Teuenne 12 4. Peakunonnyro cmech racumu ¢ nomoisio MeOH (5
i) ripu 0°C u nepemernBanu npu 25°C B Teuenne 30 MuH. 3aTeéM CMeCh KOHIIEHTPHPOBAJIH
npu MOHKEHHOM JaBJIeHUN c MOJTy4YEeHUEM Tper-OyTin-2-(4-m300yTn-2-(2-
u3onponuidpeHun)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOokcunarta (1,05 r,
HEOYHIIEHHOE BELIecTBO) B BUje OecupeTHoro Macia. MC (MDP, m/e) [M+1]" 484,3.

[0180] Cragus 3: 2-(4-u300yTun-2-(2-uzonponuideHun)nunepasut- 1 -mm)-7-
azacnupo[3.5|HoHaH.

[0181] Cwmecp Tper-OyTmn-2-(4-u3z00yTmn-2-(2-uzonponumwideHun)nunepasut- 1-mn)-7-
azacnupo[3.5]nonan-7-kapookcunar (1,05 r, 2,17 mmons) B HCI/EtOAc (10 M) mepemernnbanm
npu 25°C B TeueHue 2 4. PeakiHOHHYIO CMeCh KOHLIEHTPUPOBAJIH MPU MOHWKEHHOM JIaBJIEHUH.
Ocrarox ounmanu nocpencrsoM npemnapatusHoii BOXX (ycnosme HCl) cormacmo BOXX.
Ocrarok pasbamsuiu ¢ nomorbo HyO (10 m) u gobGasisuiiu Na,CO; mo pH = 9. Cmech
skcTparupoBann ¢ momombo EtOAc (10 mn x 3). OObenuHeHHbIE OpPraHUYECKHE CJIOU
IPOMBIBAJIM COJIEBBIM PAcTBOPOM, cymnin Hag Na;SOy, GUIbTpOBa N M KOHLUEHTPUPOBAIN MPU
noHrkeHHoM naBiieHuu. Coemunenue 2-(4-u300yT-2-(2-uzonponuidpeHn)munepasun- 1 -umn)-
7-azacrimpo[3.5]HonaH (461 mr, 1,18 Mmmob, Beixoa: 54,26%) monydanau B BUIE JKEJITOTO Macia.
'H AMP (400 MI'u, CDCLs) § ppm: 7,50 (d, J = 4,5 'y, 1H), 7,27-7,19 (m, 2H), 7,16-7,10 (m,
1H), 3,62 (m, 1H), 3,41 (m, 1H), 2,99 (m, 1H), 2,95-2,85 (m, 2H), 2,71-2,54 (m, SH), 2,34-2,19
(m, 2H), 2,14-2,04 (m, 3H), 1,85 (s, 2H), 1,80-1,72 (m, 2H), 1,72-1,64 (m, 1H), 1,43-1,29 (m,
SH), 1,27 (d, T = 6,8 T, 3H), 1,21 (d, J = 6,8 T, 3H), 0,88 (m, 6H). MC (UDP, m/e) [M+1]"
384,4.

[0182] IIpomeskyTouHOE COENUHEHHE 12-1: 2-(2-(2-m3onponuigeHmn)-4-

HEOTNEHTHJITUIEepa3nH- 1 -ni)-7-a3acnupo[ 3.5 [HoHaH
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[0183] Cragus 1: 2-u3onponuiOeH3aTbIETHI.

[0184] B pactBop 1-Opom-2-msomponmnbensona (20 r, 0,1 mons) B TI'® (200 mu)
nobasnsau n-BuLi (44 wmn, 0,11 momb, 2,5 M B rekcane) mo kamusm mpu -78°C. Ilocne
nepemenuBanus B Tedenue 1 u. npu -78°C DMF (8,0 r, 0,11 moub) nobasmsiiu B cMech. CMech
nepememuBanau npu -60°C B Teuenwe 1 u. 3arem Bommbii pactBop NH4Cl (1 M, 100 mn)
noGassinn B cMech. CMech skcTparuposaiu ¢ momombio EtOAc (300 ma x 3). OObenuHeHHbIE
oprannveckue (asbl MPOMBIBAIU COJIeBbIM pactBopoM (100 mur x 2), cymmnn 0Ge3BOIHBIM
NaySO4, QunbTpoBamTM W KOHUEHTPUPOBAIM B BakyymMe. OCTAaTOK OYHINAIH TOCPEICTBOM
KOJIOHOYHOM xpomaTorpadum (cunukarens, SIIOEHT: PE). Coenunenue 2-
nsonponunGensanbaerun (14 r, Beixox: 94%) monydanu B Buje skenroro macia. 'H SAMP (400
MI 1, CDCLs) 6 ppm: 10,38 (s, 1H), 7,83 (dd, J = 8,0 ', 1,6 I'n, 1H), 7,60-7,53 (m, 1H), 7,49-
7,45 (m, 1H), 7,36 (t, 1H), 3,99 (t, 1H), 1,32 (d, J = 6,8 T'u, 6H).

[0185] Cragus 2: (E)-N-(2-u3onponiOeH3WIHIEH )-2-MeTUIIPOTIaH-2-CyIb(QUHAMHUI.

[0186] B pactBop 2-m3onpommnbdenzanbaeruna (20 r, 0,135 monp) B TI'D (200 mi)
nobasnsun 2-metwnmnpomnan-2-cyiabpuHamun (18 r, 0,148 mmons). Tlocne oxnaxnennst no 0°C
Ti(OEt)s (62 1, 0,27 monp) nobasmsmm. Cmech nepememuBanu npu 25°C B TedeHue 12 4.
PeaknnonHyr0 cMmech racuiid ¢ momomnbio Boabl (100 Mi1) OCTOPOKHO M 3aTeM (PrIIbTpOBAN
yepes cioi neiaura. @uisTpat skcTparuposaiu ¢ nomonnsio EtOAc (100 M x 3) u mpoMbIBain
coneBbiM pactBopoM (100 my). OObenuHeHHble opraHudeckue ciaou cymuian Hag NapSOu,
¢unbTpOBaIM M KOHLEHTPUPOBAIM TIPH TOHMXEHHOM JaBieHHH. (OCTaToK OYMIIAIH
MOCPEACTBOM KOJIOHOYHON Xpomatorpadum (cunukarens, smoent: PE/EA (006./06.) = ot 100/1
1o 20/1).Coenunenne (E)-N-(2-usonponuinOeH3minaeH)-2-Metuinponas-2-cyiabhuaamun (32,5
T, BBIXOX: 96%) moiy4any B BHze kenroro mMacna. 'H SIMP (400 MI', CDCls) & ppm: 9,00 (s,
1H), 7,96 (dd, J=8,0 'y, 2,0 ', 1H), 7,51-7,45 (m, 1H), 7,44-7,40 (m, 1H), 7,32-7,27 (m, 1H),
3,72 (t, 1H), 1,33-1,25 (m, 15H).
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[0187] Cramma  3:  N-(1-(2-usonponmindeHni)-2-HATPOITHI)-2-METHITPONIaH-2-
cynbuHamMuz.
[0188] B pacTBop (E)-N-(2-m3onponunbeH3 mInAeH )-2-MeTHIIIPONaH-2-

cynbpunamuma (32 r, 0,13 momp) B TT'® (300 mi) mobasmsmm t-BuOK (21 1, 0,19 morb)
Heckonbkumu nopuusimu npu 0°C. Ilocne nepememnsanus B TedeHue 1 4. npu 0°C HUTpOoMeTaH
(77 r, 1,27 mmonb) nobasmsuin. Cmech nepemernnBaiu npu 25°C B Teuenune 12 4. 3arem Boxy
(100 mut) noOaBnsIM B CMECh M 3aTEM CMeCh dKcTparupoBaiu ¢ moMolnbio EtOAc (100 mu x 3).
Oprannueckuii cioil cymmy, GUIBTPOBAIN U KOHLEHTPUPOBAIN MPH MOHWKEHHOM JaBJICHHH.
OcraTok OuHMINAIH MOCPEACTBOM KOJIOHOYHOHW xpomarorpadum (cumukarens, smoeHT: PE/EA
(06./06.) = ot 10/1 mo 2/1) ¢ mnonyuenuem N-(1-(2-uzonpomnundeHunn)-2-HUTPOITHI)-2-
MeTHIporaH-2-cynbdraamuna (26,5 r, BbIxox 67%) B BHme xenroro macaa. 'H SIMP (400
MI'u, CDCls) 6 ppm: 7,40-7,34 (m, 2H), 7,34-7,28 (m, 1H), 7,26-7,21 (m, 1H), 5,53-5,44 (m,
1H), 4,88-4,78 (m, 1H), 4,76-4,65 (m, 1H), 4,30-4,20 (m, 1H), 3,35-3,22 (m, 1H), 1,34-1,26 (m,
6H), 1,27-1,20 (m, 9H)

[0189] Cramma 4.  N-(2-amuHO-1-(2-n30mponuaQpeHNIT )3T )-2-METHIITPOTIaH-2-
cynbpuHaMuUn

[0190] B  pactBop  N-(1-(2-m3omnpomnuideHn)-2-HATPOITHI)-2-METHITPOTIaH-2-
cynbpunamuna (23 r, 0,074 monp) B MeOH (200 mur) nobasistin Hukens Penes (5,0 r). Cmech
nepememuBanu npu 25°C B armochepe H, (15 ¢ynros/ks. moiim) B Tedenue 12 u. Tlocne
¢dunbTpauny yepes oW HenuTa, GUIBTPAT KOHLEHTPUPOBAIU MPH MOHIKEHHOM JaBJICHUH C
nonydeHnemM N-(2-aMuHo- 1-(2-u3onponuipeHmn )3T )-2-MeTuinponas-2-cyiabpuaamuna (17,6
r, BbIXOA: 84%) B BUAE KOPUYHEBOTO TBEPAOIrO BEINECTBA, KOTOPOE HCIOJb30OBAIN Ha
cnenyroueii cranuu 6e3 nonoaHuTeNbHON ounctkn. MC (MQP, m/e) [M+1]" 283, 1.

[0191] Cragus 5: N-(2-((Tper-OyTrncynbpuHII)aMuHO )-2-(2-
U30TPONUIPEHUIT)ITHI )-4-MeTHIOSH30JICY Tb(OHAMU.

[0192] B  pactBop  N-(2-amuHO-1-(2-n30mponuingeHnT)3THI)-2-MEeTHIITPONIaH-2-
cynbpunamuma (23 r, 0,081 moxnp) B JAXM (300 mu) nobasmsim TEA (24,5 1, 0,243 moub).
IMocne oxnaxnaenust 10 0°C TsCl (17 r, 0,09 Monb) 10GaBNSIIM HECKOIbKUMH NOpLMsAMU. CMech
nepememuBaau npu 25°C B Teuenue 2 u. 3arem BomHbii pactBop NH;Cl (1M, 100 mu)
no0aBJAIM B CMECh, U 3aT€M CMeChb JKCTparupoBamu ¢ momompero JXM (100 mum x 3).

OObvenuHeHHbIE OpraHndeckre (asbl MPOMBIBAIHN COJNEBBIM pacTBopoM (100 mu x 2), cymmmu
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6e3BomHbM Na;SQO4, ¢GuIbTpOBaNM M KOHLEHTPHPOBATM B BakyyMme. OCTaTOK OYHINAIH
MOCPEACTBOM KOJIOHOYHOH Xpomartorpaduu (cumukarens, smoeHT: PE/EA (06./06.) = ot 20/1 no
5/1) ¢ mnonyyeaneM N-(2-((TpeT-OyTHICYIBGUHUIT)aMHHO )-2-(2-U30mponuIdeHuIT)3THII)-4 -
metmnbeH3oncyabponamMuaa (23 1, BbIXOA: 65%) monydanim B BHAE JKENTOTO TBEPAOTO
semectsa. 'H SIMP (400 MI', CDCls) & ppm: 7,79 (d, J = 8,4 ', 2H), 7,32-7,26 (m, 4H), 7,20-
7,12 (m, 1H), 4,82-4,69 (m, 1H), 4,25 (br s, 1H), 3,14 (br d, J = 7,6 'y, 4H), 3,07-2,97 (m, 1H),
2,41 (s, 3H), 1,42 (t, 6H), 1,23 (s, 9H).

[0193] Cragus 6: N-(2-amMmuHO-2-(2-u30TpoTHII(EHUIT )ITHIT )-4 -
METHJIOEH30JICYIb(POHAMUT.

[0194] B pacTBop N-(2-((Tper-OyTrncynbpuHII)aMuHO )-2-(2-
uzonponuiapeHnn)sTin)-4-metunoensoncyasponamuna (5,0 r, 11 mmons) B MeOH (20 mi)
noGasysim HCI (ras) 8 MeOH (10 mu, 4 M). Cmech nepememusanu npu 25°C B Teuenue 1 u.
CMmech KOHLIEHTPUPOBAJIN TPU MOHWKEHHOM JaBiieHuu. OcTaTtok pacTBopsuid B Boae (50 mun) u
3areM no0asisi BOAHBIH pacTBop Na,CO3 mist perynupoanust pH = 9. Cmech SkcTparupoBaiu
¢ nmomoureto EtOAc (50 mu x 2). OObenuHEeHHbIE OpraHudeckue ciown cymmau Haj NapSOy,
¢unbTpoBa M W KOHLUEHTPUPOBAJIM B BakyymMe ¢ mnoaydeHueM N-(2-ammuHO-2-(2-
uzonponuiapeHnn)sTi)-4-mMetunoensoncyabpornamuna (3,8 1, Beixon: 99%) B BuAE KENTOro
macma. 'H SIMP (400 MI't, CDCls) & ppm: 7,74 (d, J = 8,0 ', 2H), 7,32-7,23 (m, 5H), 7,21-
7,13 (m, 1H), 4,36 (m, 1H), 3,17-3,03 (m, 2H), 2,93 (dd, J = 12,8, 8,8 I'y, 1H), 2,43 (s, 3H),
1,21-1,18 (m, 6H).

[0195] Cragus 7 Tper-O0yTni-2-((1-(2-usonponundennn)-2-(4-
MeTHII(EHIT)CyTb(OHAMUIO )3TUIT)aMUHO)-7-a3acrupo| 3. 5|HoHaH-7-kapOOKCHIIAT.

[0196] B pacTBop N-(2-amMmuHO-2-(2-u30TpoTHII(EHUIT )ITHIT )-4 -
meTunoen3oncynbdonamuna (4,0 r, 0,012 momnw) B8 DCE (50 M) nodasisiu TpeT-0yTHiI-2-0KCo-
7-azacriupo[3.5|HonaH-7-kapookcunat (3,2 r, 0,013 monb) u HOAc (1,44 1, 0,024 monb). ITocne
nepememupanus mpu 25°C B Teuenne 1 4. 3arem nobasasau NaBH(OAc¢); (5,1 r, 0,024 Mmmon).
Cmech mepememuBanu npu 25°C B Teuenne 12 u. 3arem Bomubiii pactBop NH;Cl (50 mu)
no0aBIsIM B CMeCh, JKCTparupoBajiu ¢ momompbio JAXM (50 ma x 3). OObenuHeHHbBIS
opranndeckue (aspl MPOMBIBAIH COJEBBIM pacTBopoM (50 mur x 2), cymmian Oe3BOAHBIM
NaySO4, QunbTpoBamTM W KOHUEHTPUPOBAIM B BakyymMe. OCTAaTOK OYHINAIH TOCPEICTBOM

KOJIOHOYHOH xpomatorpadun (cunmkarenp, smoeHT: PE/EA (06./06.) = or 10/1 mo 5/1) ¢
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MOJTy4YEeHUEM Tper-OyTuin-2-((1-(2-uzonpomundennn)-2-(4-
mMeTuidenmnn)cynbGoHaAMHUIO0 )3THIT)aMUHO)-7-a3aciupo| 3. 5|HoHaH-7-kapbokcumata (4,3 T,
BBIXOZ. 64%) B BHJIE JKeITOro TBEpaoro Bemectsa. 'H SMP (400 MI', CDCls) & ppm: 7,73 (d, J
=8,0 I'y, 2H), 7,32-7,25 (m, 4H), 7,19-7,13 (m, 2H), 4,02 (m, 1H), 3,30-3,22 (m, 4H), 3,09-2,98
(m, 3H), 2,88 (m, 1H), 2,43 (s, 3H), 2,02-1,88 (m, 2H), 1,75 (br s, 3H), 1,44 (s, 9H), 1,40 (m,
3H), 1,17 (m, 6H).

[0197] Cragus 8: Tper-0yTni-2-(2-xnop-N-(1-(2-usonponundennn)-2-(4-
MeTHII(EHIT)CyTb(OHAMUIO )3THIT)alleTaMUIO )-7-a3acrupo| 3.5 |JHoHaH-7-kapOOKCHIIAT.

[0198] B pacTBop Tper-O0yTni-2-((1-(2-usonponundennn)-2-(4-
MeTHII(EeHIT)CyTb(pOHAMUIO )3TUIT)aMUHO)-7-a3acniupo| 3. 5|HoHan-7-kapbokcunata (4,3 1, 7,74
MMmosib) B TT® (50 mu) noGasmsmn TEA (1,56 1, 15,48 mmons). ITocne oxnaxnenus no 0°C 2-
xnopaneruixjopun (0,96 r, 8,51 mmonp) nobasnsm mo karsiM. CMech TiepeMemuBaiy mpu
25°C B Teuenne 2 4. Cmech BbumBany B Boanbii pactsop NH4Cl (1 M, 50 mu), skcTparupoBanu
¢ nmomombto EtOAc (50 ma x 3). OOpenuHeHHbIE OpraHuyecKre (a3bl MPOMBIBAIN COJIEBBIM
pactBopoM (50 mu X 2), cymwim 6e3BonHbiM NapSQ4, GumbTpoBaiu U KOHUEHTPUPOBAIU B
BakyyMme. OCTaTOK OYMIIAIN MOCPEACTBOM KOJIOHOYHOH Xpomartorpaduu (CHIIMKaresb, SIIOCHT:
PE/EA (06./06.) = or 20/1 pmo 5/1) ¢ mnonydenuem tper-OyTmi-2-(2-xmop-N-(1-(2-
uzonponuidpernn)-2-(4-mernindennn)cynbpoHaMuIo )3THIN)aneTaMuIo)-7-a3aciupo| 3. S [HoHaH-
7-kapBokcunata (4,6 r, BBIXOX: 94%) MONydalid B BHJE JKEJNTOr0 TBEpHOro Bemectsa. 'H SIMP
(400 MI'u, CDCL) 6 ppm: 7,74 (d, J = 8,0 I'y, 2H), 7,32-7,27 (m, 4H), 7,20 (m, 1H), 7,15-7,10
(m, 1H), 5,31-5,20 (m, 1H), 5,08 (br s, 1H), 4,22 (d, J = 2,8 'y, 2H), 4,13 (m, 2H), 3,30 (m, 2H),
3,23 (m, 3H), 2,38 (s, 3H), 2,05 (s, 3H), 1,65 (br s, 3H), 1,48-1,45 (m, 3H), 1,44 (s, 9H), 1,27 (m,
6H).

[0199] Cramgusa 9: tper-Oyrun-2-(2-(2-uzonponundeHn)-6-0Kco-4-TO3UIIHUIIEPA3HH-
1-un)-7-a3acnupo|3.5|HoHaH-7-KapOOKCHIIAT.

[0200] B pacTBop Tper-0yTni-2-(2-xnop-N-(1-(2-usonponundennn)-2-(4-
MeTuideHm)cynbGoHaAMUIO0 )3 THIT)alleTaMUIO0 )-7-a3acupo| 3. S |HonaH-7-kapOokcunata (4,6 T,
7,28 mmoine) B DMF (50 muir) noGasmsimn K,COs (2,0 1, 14,55 mmonb). CMech nepeMernnBaim
npu 60°C B Teyenme 1 u. 3arem Bomy (50 my) noGaBismM B CMECh U 3aTEM CMECh
skcTparupoBann ¢ nomompio EtOAc (50 mn x 3). OObeanHeHHbIE OpraHudeckue (asbl

NPOMBIBAJIM COJIEBBIM pacTBopoM (50 mu X 2), cymmnu 0e3BomubM NapSO4, pumbTpoBamu u
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KOHIIEHTPUPOBAJIN B BakyyMme. OCTaTOK OYHMINANIN TOCPEACTBOM KOJOHOYHOW Xpomarorpadpuu
(cunmukarens, smoeHT: PE/EA (06./06.) = or 20/1 go 5/1) ¢ monydenuem Tper-OyTui-2-(2-(2-
u30nponUiIQpeHNn)-6-0KCO-4-TO3UNMUIIEpa3HH- | -1)-7-a3actupo[ 3. S|HoHaH-7-kapOokcuIara
(2,6 T, BBIXOX: 62%) B BHIE XeNToro Teepnoro semecrsa. 'H SIMP (400 MI'y, CDCls) & ppm:
7,47 (d, J = 8,4 I'y, 2H), 7,36-7,30 (m, 2H), 7,23 (d, J = 8,4 I'y, 2H), 7,16-7,10 (m, 1H), 6,89 (d,
J =775 T, 1H), 5,07 (t, 1H), 4,30 (br s, 1H), 4,16-4,10 (m, 1H), 3,97-3,88 (m, 1H), 3,81-3,70
(m, 1H), 3,39 (m, 2H), 3,27-3,21 (m, 2H), 3,21-3,13 (m, 2H), 3,12-3,06 (m, 1H), 2,99-2,85 (m,
1H), 2,41 (s, 3H), 2,22-2,14 (m, 1H), 1,85 (br t, 1H), 1,73-1,58 (m, 2H), 1,46 (m, 2H), 1,41 (s,
9H), 1,30-1,26 (m, 6H).

[0201] Cramusa 10: tper-Oyrun-2-(2-(2-nzonporuindenni)-6-okconunepasut- 1-um)-7-
aszacniupo[ 3.5 |HoHaH-7-kapOokcuar.

[0202] B pactBOp Tper-OyTHi-2-(2-(2-n3onponuindeHm)-6-0Kco-4-TO3UIIHUIIEPA3HH-
1-nm)-7-a3acnmpo[ 3.5 |HonaH-7-kapOokcunara (2,6 r, 4,47 mmons) B MeOH (50 min) nobasnsim
Mg (1,07 r, 44,7 mmons). Cmech nepemermnusany nipu 100 °C B Teuenue 2 4. Cmech pasGasnsiim
¢ nomomibo Boabl (50 mu) u EtOAc (50 mu) m 3areM (QuiIbTpOBaM depe3 CJOW MeuTa.
@unbTpar 3kcTparupoBamn ¢ nomomelo EtOAc (50 mu X 3). OObeanHEHHBbIE OpraHUYecKue
(a3l MPOMBIBAIIN CONIEBBIM pacTBOpoM (50 mut x 2), cymmnm 0e3BoaHbIM Nay SOy, GunbTpoBanmu
U KOHLEHTPUPOBAIM TPU TIOHWKEHHOM JaBICHMH C TOJNy4YeHHeM TpeT-OyTui-2-(2-(2-
u3onponuiaQpeHns)-6-okconunepasun- 1-un)-7-azacnupo| 3. S|Honan-7-kapbokcunmara (1,3 T,
BBIXOZ, 66%) B BHe kopudHeBoro macia. 'H SIMP (400 MI'n, CDClL) & ppm: 7,40-7,36 (d,
J=7,2 T, 1H), 7,32 (t, 1H), 7,20 (t, 1H), 7,00 (d, J=8,0 I'y, 1H), 5,02 (br s, 1H), 4,55 (br s, 1H),
3,60 (m, 2H), 3,49 (s, 1H), 3,33 (m, 1H), 3,29-3,24 (m, 2H), 3,21-3,11 (m, 3H), 2,97-2,91 (m,
1H), 2,27-2,20 (m, 1H), 1,90 (br t, 1H), 1,74-1,64 (m, 5H), 1,47-1,44 (m, 2H), 1,42 (s, 9H), 1,29
(t, 6H).

[0203] Cragus I11: TpeT-OyTHi-2-(2-(2-nzonponmigpeHn )-4-HeoneH THII-6-
OKcomnunepasuH- 1-ui)-7-azacnupo| 3.5 |HoHaH-7-KapOOKCHIIAT.

[0204] B pacrBop Tper-Oyruin-2-(2-(2-nzonponuindennn)-6-okconunepasut- 1-um)-7-
aszacriupo[3.5|aonan-7-kapbokcunara (1,0 r, 2,26 mmons) B DCE (20 wmui) pobGasisuiu
nuBananbaerun (0,29 r, 3,40 mmoinb) 1 HOAc (0,27 1, 4,52 mmons). [Tocne nepemenuBanus mpu
25°C B Teuenme 1 u. 3atem NaBH(OAc); (0,96 r, 4,52 mmonp) mpoGasmsmu. Cmech

nepemenuBaiu npu 25°C B Teuenue 12 u. Cmech BoutuBanu B Boaubii pacteop NH4Cl (1M, 20
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MIT), SKCTparupoBainu ¢ nomompbro JIXM (20 mi x 3). OObenuHEHHBbIE OpraHUYecKHe (a3bl
NPOMBIBAJIM COJIEBBIM pacTBopoM (20 mu X 2), cymmnu 0e3BomabM NapSO4, pumbTpoBamu u
KOHIIEHTPUPOBAJIN B BakyyMme. OCTaTOK OYHMINANIN TOCPEACTBOM KOJOHOYHOW Xpomarorpadpuu
(cunmukarens, smoeHT: PE/EA (06./06.) = ot 20/1 mo 5/1) ¢ monydyenuem Tper-OyTui-2-(2-(2-
u3onponuiQeHn)-4-HeoneHTHII-6-0KconumnepasuH- 1 -mn)-7-a3acnupol 3. S|HoHaH-7-
kapGokcmara (0,68 T, BHIXOL: 59%) B BHIE 5KeITOro TBepaoro serectsa. 'H SIMP (400 ML,
CDCls) 6 ppm: 7,29-7,27 (m, 2H), 7,15-7,10 (m, 2H), 4,93 (br s, 1H), 4,45 (br s, 1H), 3,55 (br d,
J=16,76 I'u, 1H), 3,50 (s, 1H), 3,31-3,07 (m, 8H), 2,96 (m, 1H), 2,76 (m, 1H), 2,22 (m, 1H),
2,01 (br s, 2H), 1,94 (m, 1H), 1,74 (br s, 2H), 1,49-1,45 (m, 3H), 1,42 (s, 9H), 1,30-1,26 (m, 6H),
0,53 (br s, 9H).

[0205] Cramusa 12: tper-Oyrun-2-(2-(2-nzonponuindern)-4-HeoneHTHIIIHITEepa3HH- 1 -
wi1)-7-a3actmupo| 3.5 |HoHaH-7-KapOOKCHIIAT.

[0206] Cwmech TpeT-OyTHi-2-(2-(2-nzonponmigpeHn )-4-HeoneH THII-6-
okconwunepasuH- 1 -mi)-7-azacnupo| 3.5 |HoHaH-7-kapOokcunara (680 wmr, 1,33 wmmonbp) u
BH;. TT'® (13 mn, 13,3 mmouns) Harpeanu 10 70°C B Teuenune 12 4. Tlocne oxnaxnenus no 0°C
cMechb OCTOposkHO racuii ¢ nomomsio MeOH (10 mur). CMech KOHIEHTPUPOBAIM B BaKyyMe C
MOJTy4YEeHUEM TpeT-OyTrin-2-(2-(2-n3onponuindernn )-4-HeoneH THIIIHIepa3uH- | -1)-7-
aszacniupo[3.5]Honan-7-kapbokcunara (0,6 r, Bexox: 91%) B BUme KENTOro Macjia, KOTOpOe
HICIIONB30BAJM HA CNEAYIOLIeH cTamgui 6e3 HomoiaHuTenbHoN ounctkn. MC (MDP, m/e) [M+1]"
498 4

[0207] Cramma 13:  2-(2-(2-m3omponmideHun)-4-HeOoeHTIIITUNIepa3uH- 1-1i)-7-
azacnupo[3.5|HoHaH.

[0208] B pactBOop Tper-Oyruin-2-(2-(2-nzonponundenns)-4-HeoneHTHIIHITEpa3HH- 1 -
wi)-7-azactupo[ 3. S|HonaH-7-kap6okcumnara (600 mr, 1,21 mmons) B MeOH (20 mu) noGassiau
pactBop HCI/MeOH (10 mi, 4 M). Cmech nepememmusanu npu 25°C B Teuenune 1 u. ITocne
KOHIIEHTPALWH [P MOHIKEHHOM JIaBJICHUH OCTAaTOK pacTBOPsiIH B Boae (20 mu). Perynupoanu
pH cmecu = 9-10 ¢ ucnonp3zoBaHuem BoAHOTO pacteopa NaCO;. Cmech 3KCTparupoBalid C
nomotpio EtOAc (20 mu x 3). OObenuHeHHBbIE OpraHuyeckhe (pasbl MPOMBIBAIN COJIEBBIM
pactBopoM (20 mu X 2), cymwim 6e3BonHbiM NapSQ4, QumbTpoBaiu U KOHUEHTPUPOBAIU B
BaKyyMe c MOJIy4YeHHEM 2-(2-(2-m3onponundeHnn)-4-HeoIeH THIITUIIepa3uH- 1 -1i)-7-

aszacriupo[3.5]aonana (400 wmr, Beixon 83,5%) B BUIE KENTOrO TBEPIOTO BEIIECTBA. 'H samMp
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(400 MI'y, CDCL) 6 ppm: 7,49 (m, 1H), 7,26-7,18 (m, 2H), 7,15-7,10 (m, 1H), 3,61 (m, 1H),
3,41 (br s, 1H), 2,97-2,88 (m, 2H), 2,82 (m, 1H), 2,68-2,52 (m, 6H), 2,39 (br t, 1H), 2,32-2,26
(m, 1H), 2,11-2,01 (m, 3H), 1,78-1,72 (m, 1H), 1,69 (m, 1H), 1,45-1,30 (m, 5H), 1,28 (m, 3H),
1,19 (m, 3H), 0,85 (s, 9H). MC (UDP, m/e) [M+1]" 398 4.

[0209] IIpomexyrouHoe  coemuHerme  13-1:  2-(2-(2-msomponmndenmn)-4-(2-

METOKCH3THI)TUIepa3uH-1-ui)-7-a3acnupo| 3.5 |HoHaH

005

N

fipomewyrousoe
coegunenms 13-1

[0210] Cragus I Tper-0yTni-2-(2-nzonporuiadenni)-4-(2-MeTOKCHITHII)-3 -
OKCOTHIEepa3nH- 1 -kapOOKCHIaT.

[0211] B cMech TpeT-0yTni-2-(2-nzonponuidenun)-3-oKkconunepasun- 1 -
kapOokcunara (1,5 1, 4,7 mmone) u 1-6pom-2-merokcustana (0,72 1, 5,2 mmonb) B TI'® (15 M)
npu 20°C noGasnsimu NaH (136 wmr, 5,6 Mmonb) dactsiMu. Cmech nepememmusanu npu 50°C B
teueHue 24 4. Cmecp racum ¢ nomoiubio MeOH (2 mit), KOHIEHTPUPOBAIN MPU TTOHHUKEHHOM
nasyieHnd. OCTaTOK BBUTMBAIU B COJIEBOU pacTBop (20 mir), skcTparuposaiu ¢ nomoibio EtOAc
(20 M x 3). OObenuHEeHHbIE OpraHudeckue ciow cymuian Hax Nap,SO,, ¢unsrpoBamu u
KOHLEHTPUPOBAJIM TPU  TOHIKEHHOM  JABJIEHUH C  MOJydeHHeM  Tper-OyTui-2-(2-
nzonponmuipenn)-4-(2-MeToOKCHITII)-3-0Kconunepa3un- 1 -kapookcunara (1,5 r, HeounIneHHOe
BEIECTBO) B BHJE JKEJITOTO Macja, KOTOPOE HCIOIb30BAIN HENOCPEACTBEHHO AJISI CIEeAYIOLIeit
craguu 6e3 AOMONIHUTEIbHON OYHUCTKH.

Cranus 2: 3-(2-uzonponuindennn)- 1 -(2-MeTOKCHITHI ) TUIIEPA3HH-2-OH.

[0212] Pactsop TpeT-OyTuin-2-(2-uzonponuindernn )-4-(2-MeToKCHITHI)-3 -
okconunepasus-1-kapbokcunara (1,4 , 3,8 mmonb) B TFA (5 M) u JIXM (5 mu1) nepeMernnBaim
npu 27°C B tedenue 2 4. CMecb KOHLEHTPUPOBAJIU NPU MOHMKEHHOM JaBjeHuu. OcTarok
BbUTHBAIK B Hachil. pactBop NaHCOs (30 mu), skctparuposanu ¢ nmomomnbio EtOAc (30 mu x

3). OObenuHeHHble oOpraHudyeckue ciow cymmid  Hax  Nap,SOu,  (uusrpoBamn  u
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KOHLIEHTPUPOBAJIN TPU TIOHW)KEHHOM JaBJICHHUU C mosiydeHueM 3-(2-msonpomnundenun)-1-(2-
METOKCHATHI)unepa3suH-2-oHa (1,0 I, HEouMIIEHHOE BEIeCTBO) B BHIE JKEITOTO Macia,
KOTOPO€ HCIIONB30BAIM HETOCPEACTBEHHO Uil CJEAyIoIeH craguu Oe3 JOMOJHUTENbHOM
OYHUCTKH.

[0213] Cragus  3:  tper-Oyrmi-2-(2-(2-usonponmid e )-4-(2-MeTOKCUITHI )-3 -
oKcomumnepasun- 1-mn)-7-azacnupo[ 3.5 |HoHaH-7-KapOOKCHIIAT.

[0214] B pactBop 3-(2-uzonponuidennn)-1-(2-meroxcusTin)nunepasus-2-ona (1,0
3,7 mmonp) B DCE (10 wmui) polasnmsmm  Tper-OyTHi-2-okco-7-azacnupo|3.5|aoHan-7-
kapOokcunar (874 wmr, 3,7 mmonb) 1 NaBH(OAc); (1,6 1, 7,3 mmoib). CMech nepeMeInnBaiy mpu
27°C B Teuenue 10 4. Cmech BoutuBaU B Hacki. pactsop NaHCO; (50 mu), skcTparuposaiu ¢
nomombto JIXM (20 mn x 3). OObenuHeHHBIE OpraHudeckue cjaou cymmiun Hag NapSOs,
(UIBTPOBATN U KOHLIEHTPHPOBAJIH IPH MOHIKEHHOM JIABJICHUH C MOJyYeHUEM TPeT-0yThi-2-(2-
(2-m3onponundennn)-4-(2-MeTOKCUITUN )-3-OKCOTIUIIEPa3HH- | -1in)-7-a3aciupo[ 3. S |HoHaH-7-
kapOokcuiara (1,6 T, HEOUMIEHHOE BEIIEeCTBO) B BUE JKEITOTO Maciia, KOTOPOE HUCIOIb30BAIIH
HETIOCPECTBEHHO TS CIIEAYIOIeH cTanuu 0e3 JONMOJHUTEIbHON OUUCTKHL.

[0215] Cragus 4. Tper-OyTun-2-(2-(2-usonponundenmn)-4-(2-
METOKCH3THII)TUIepasuH- 1 -ui)-7-a3actupo| 3.5 [HoHaH-7-kapOOKCHIIaT.

[0216] Pactsop Tper-0yTri-2-(2-(2-usonponunderun)-4-(2-MeTOKCHITHI)-3 -
okcomnumnepasun- 1-mn)-7-azacnupo[ 3.5 |HoHan-7-kapbokcunara (1,4 r, 2,8 mmons) B BH3-THF
(10 mu) nepemermmBanu nipu 70°C B Teuenue 10 4. Cmech racumm nocpencrsoM MeOH (10 mu)
U KOHLEHTPUPOBAJIM TPU TOHWKEHHOM JaBJICHUH C TONyYeHHeM TpeT-OyTui-2-(2-(2-
nzonponuidenn)-4-(2-MeTOKCHATIIT)TUIIepa3uH- 1 -1 )-7-a3acrmpo[ 3. 5 |HoHaH-7-kapOokcunara
(2,4 1, HEOUMINEHHOE BEINEeCTBO) B BHAE JKEITOTO Macjia, KOTOPOE HCIOJb30BAJIH
HETIOCPECTBEHHO TS CIIEAYIOIeH cTanuu 0e3 JONMOJHUTEIbHON OUUCTKHL.

[0217] Cramgusa 5: 2-(2-(2-msonponundeHun)-4-(2-MeTOKCH3THIT) TUnepa3uH- 1 -1mi)-7-
azacnupo[3.5|HoHaH.

[0218] Pactsop Tper-0yTni-2-(2-(2-nzonporundennn)-4-(2-
METOKCUATHII ) TUTepa3uH- | -ui)-7-azaciupo| 3.5 |HonaH-7-kapbokcmnata (1,3 1, 2,7 MMoib) B
TFA (3 M) u AXM (6 mi) nepemerrusanu npu 20°C B Teuenne 2 4. CMech KOHIEHTPHPOBAJIH
npy TOHMKEHHOM JnaBjieHnn. OcTatok ouninanu nmocpenctsoMm npemaparusaoii BOXX (TFA).

Coenunenue 2-(2-(2-m3onponmdernn )-4-(2-MEeTOKCH3THIT) nunepasus- 1-um)-7-
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asacrpo[3.5]HoHaH (791 M1, Bbixox: 77%) moiay4ainu B Bume GecuserHoro mMacaa. 'H SIMP (400
MI1u, CH3;0H-d4) 6 ppm: 7,48 (br, 1H), 7,32-7,27 (m, 1H), 7,23 (m, 1H), 7,18-7,09 (m, 1H),
3,74 (m, 1H), 3,55-3,50 (m, 2H), 3,44 (m, 1H), 3,33-3,31 (m, 3H), 3,09-2,99 (m, 2H), 2,93 (m,
1H), 2,76-2,69 (m, 1H), 2,67-2,45 (m, 6H), 2,42 - 2,22 (m, 3 H), 1,88-1,79 (m, 1H), 1,72-1,63
(m, 1H), 1,44-1,25 (m, 8H), 1,20 (d, J = 6,8 T', 3H), 1,15-1,03 (m, 1H). MC (MDQP, m/e) [M+1]"
386,4.

[0219] IIpomexyrtouHoe coenuHenue 13-la: (R mmm S)-2-(2-(2-msonponmndenun)-4-

(2-metoxcuyTHN ) TIMIIEpa3HH- | -1i1)-7-a3actupo[ 3. S|HOHAH

fpoMexyToNHOe
coummrenne 13-1a

[0220]  2-(2-(2-U3onpormundenun)-4-(2-MeTOKCHITII ) TUITEpa3HH- | -1i)-7-
aszacriupo[3.5]aonan ornensuin nocpenctsoM SFC (mpubop: Waters SFC80 preparative SFC;
kojionka: Phenomenex-Cellulose-2 (250 x 30 mm, BH. 1. 10 MxkM); nonemxkHas ¢asza: A mis CO,
u B nnsg MeOH (0,1% NH;3.H,0); rpaguent: B% = 40%; pacxoxn: 70 r/muH.; miwHa BOJHBL 220
HM;, Temneparypa kojonku: 40°C; obparnoe nasnenue cucrembr: 100 6ap). (R umu S)-2-(2-(2-
nzonponuinderni)-4-(2-MeTokCH3THI)unepasus- 1 -ni)-7-azacnupo[ 3. S|Honan (452 mr, Bpems
yaepxanns: 1,59 mun.) nomyuamu, Bexox; 30%. 'H SAMP (400 MI'u, CDCl) § ppm: 7,50 (s,
1H), 7,25-7,20 (m, 2H), 7,13 (m, 1H), 3,73-3,67 (m, 1H), 3,50 (m, 2H), 3,40 (br s, 1H), 3,33 (s,
3H), 3,00 (m, 2H), 2,93-2,87 (m, 1H), 2,74-2,65 (m, 4H), 2,58 (t, 2H), 2,33 (m, 2H), 2,23-2,14
(m, 2H), 1,80-1,75 (m, 2H), 1,44-1,34 (m, 6H), 1,22 (m, 6H). MC (UDP, m/e) [M+1]" 386,3.

[0221] TIpomexyrtouHoe coenmrenue 13-1b: (S wmm R)-2-(2-(2-usonponundenun)-4-
(2-merokcuaTHI)IUNIepa3uH- 1 -mn)-7-azacrupo[3.5]aoHan (441 wmr, Bpems ynepxkanus: 1,78
MHUH., BEIX0J: 29%) monyuanu. MC (UDP, m/e) [M+1]" 386,3.

[0222] IIpomexxyrouHoe  coemuHeHue  15-1:  2-(4-(uuxmoneHTHIMETHN)-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH
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N
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conmmmenme 15

[0223] Cragus 1: Tper-OyTii-2-(4-(UUKJIOTEHTUIMETIN )-2-(2-n30mponiideHu )-6-
okcomnurnepasut- 1 -mi)-7-azacmupo[ 3.5 JHoHaH-7-kapOoKcUar.

[0224] B pactBOop Tper-OyTHn-2-(2-(2-nzonponuindenni)-6-okconunepasut- 1-um)-7-
aszacniupo[ 3.5 |HonaH-7-kapbokcunara (1,0 r,2,26 MMoIb), IUKJIOTIeHTaHKapOanbaeruaa (333 mr,
3,40 mmonp) 1 AcOH (339 wmr, 5,66 mmons) B8 DCE (10 mur) nobasmstin NaBH(OAc); (959 wr,
4,53 mmozp) mpu 25°C. Cmeck nepemermmBany npu 25°C B Teuenne 12 4. PeakimoHHYIO0 CMeCh
racHJI C IOMOINBIO Hachkim. pacTBopa Na,COs (10 mu), skctparuposanu ¢ nomomibio EtOAc (10
M x 3). OObenuHEHHbIE OpraHMYECKHE CJIOW MPOMBIBATH COJIEBBIM PACTBOPOM, CYIIUJIH
6e3BogHbM  Na,SO,, GuIbTPOBAIM W KOHLUEHTPHPOBAIH IPH MMOHWKEHHOM JaBIICHHH.
HeounimeHHbIil MPOAYKT OYHINAIH MOCPEICTBOM KOJOHOYHOW Xpomarorpaduu (CHIMKAreib,
smoeHT. PE/EA (06./06.) = or 50/1 ngo 0/1) ¢ mnonydeHuem Ttper-OyTHi-2-(4-
(TuKJIOTIeHTHIIMETIN )-2-(2-u30nponuiideHI )-6-okconurepasut- 1 -mn)-7-azacnupo[ 3. S|HoHaH-
7-kapboxcunara (1,0 r, Berxon: 84%) B Bune OJ€IHO-KEITOTO Macia.

[0225] Cragus 2: TpeT-0yTni-2-(4-(IuKIONeHTHIMETHIT)-2-(2-
n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

[0226] B cmech Tper-OyTmi-2-(4-(IUKIONEHTHIMETIN )-2-(2-n30nponuideHn )-6-
okcomnwunepasuH- 1 -mi)-7-azacnupo| 3.5 |JHonaH-7-kapbokcunara (1,0 r, 1,91 mmonb) noGasisiiu
BH;. THF (57 mun, 57,28 mmons) B TT'® (20 M) npu 0°C. Cmecs nepemernBanu npu 80°C B
teueHue 12 4. B peakumonHbIf pacTBop mobasnmsiim MeOH (20 mi) mpu 0°C o rameHus
pPEaKLIMOHHON CMeCH W KOHLEHTPHPOBAIHM NPH NMOHWKEHHOM IAaBJICHUU C TOJYYEHHUEM TPET-
OyTrin-2-(4-(UUKIOTIEHTUIAMETH)-2-( 2-130nTpo e HII ) TuTepasul- 1 -um)-7-
aszacniupo[3.5|HoHaH-7-kapbokcunara (1,0 T, HEOUUIIIEHHOE BELIECTBO) B BUJE KEJITOrO Macia,
KOTOpOE HCIOJIB30BAIM HETOCPENCTBEHHO [UIA CIEAYIOMIeH cTaguu 0e3 MOTOJHUTENbHOM

OYHCTKH.
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[0227] Cragua 3: 2-(4-(UMKIOTIEHTHIMETHN)-2-(2-M30nponipeHI ) Iuepass- 1 -
wi)-7-azactmpo[ 3. S|HoHaH.

[0228] B CMeCh TpeT-OyTHi-2-(4-(UuKIoeHTHIMe T )-2-(2-
u3onponuiadpeHu)nunepasus- 1-mn)-7-azacnupo| 3.5 JHonan-7-kapdokcunara (1,0 r, 1,96 Mmorb)
nobasnsuin HCI/MeOH (40 mu) mpu 0°C B TeueHue 2 4. PeakIIMOHHYIO CMECh BBUIMBAJIUA B
HachleHHbIH pacTBOp Na,COs; (40 mu), skcrparupoBanmu ¢ nmomombio EtOAc (40 mu x 3).
OOpenuHeHHBIE OpraHuuecKkue (paspl MPOMBIBATIH COJIEBBIM pacTBOpoM (40 mi x 2), cymwnu
6e3BogHbM Na;SQO4, GUIBTPOBAIM W KOHLEHTPUPOBAIM NPU TOHIKEHHOM JaBICHHH C
MOJTy4YEeHUEM 2-(4-(UMKJIOTIEHTUIIMETH )-2-(2-n3onponuideHni)munepasut- 1 -ui)-7-
asacrupo[3.5]HoHaHa (712 wmr, Bbixox: 88%) B BHme OienHO-posoBoro macma. 'H SAMP (400
MI'u, CDCls) 6 ppm: 7,58-7,46 (m, 1H), 7,26-7,19 (m, 2H), 7,17-7,10 (m, 1H), 3,68-3,59 (m,
1H), 3,42 (s, 1H), 3,03-2,88 (m, 3H), 2,73-2,57 (m, 5H), 2,28 (m, 4H), 2,16-2,09 (m, 1H), 1,79-
1,64 (m, 9H), 1,61-1,56 (m, 2H), 1,41-1,30 (m, 6H), 1,28-1,25 (d, J = 6,8 I'y, 3H), 1,20-1,22 (d,
J=6,8 T, 3H), 1,16 (m, 2H). MC (MDP, m/e) [M+1]" 410,3.

[0229] IIpomMexyTodHOE  COEOUHEHUE 16-1: 2-(4-(umuknorekcuIMeTh )-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH

fponewyroqsoe
cospmnenne 16-1

[0230] Cragus 1: Tper-OyTii-2-(4-(UUKIOTEKCUIMETH )-2-(2-n30nponiideHu )-6-
OKcomnunepasuH- 1-ui)-7-azacnupo| 3.5 |HoHaH-7-KapOOKCHIIAT.

[0231] B pactBop Tper-Oyruin-2-(2-(2-nzonponuindenui)-6-okconunepasut- 1-um)-7-
aszacriupo[3.5|aonan-7-kapbokcunara (1,0 r, 2,26 mmons) B DCE (20 wmui) pobGasisuiu
ukiorekcankapbampaerun (0,38 r, 3,40 mmons) u HOAc (0,27 1, 4,52 mmons). Ilocne
nepememupanus mpu 25°C B Teuenne 1 4. 3arem nobasasau NaBH(OAc); (0,96 r, 4,52 MMob).
Cmech mepememuBanu npu 25°C B Teuenne 12 u. 3arem Bomubiii pactBop NHCl (20 mi)

no0aBJIAIM B CMeCh, U 3aTe€M CMeChb JSKCTparupoBaiu ¢ mnomompio XM (20 mm x 3).
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OOpenuHeHHBIE OpraHnyuecKkue (paspl MPOMBIBATIH COJIEBBIM pacTBOpoM (20 mi x 2), cymwiu
6e3BogHbM Na;SQy4, GuIbTPOBAIM M KOHLEHTPUPOBATM B BakyyMe. OCTaToK OYHINAIA
MOCPEACTBOM KOJIOHOYHOM Xpomarorpaduu (cunmkarenb, smoeHT: PE/EA (06./06.) = 5/1) ¢
MOJIy4eHUEM TPeT-OyTHII-2-(4-(IMKIOTeKCHIMETIN )-2-(2-n30Iponui(eHNT )-6-OKCOMUnepa3uH-
1-un)-7-a3acnupo| 3.5 |Honan-7-kapookcmnara (1,0 r, Berxoa: 83%) B BHIE JKEITOrO TBEPAOTO
semectsa. MC (MDP, m/e) [M+1]" 538,4.

[0232] Cragus 2: TpeT-OyTri-2-(4-(nuKiIorekcuamern)-2-(2-
n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

[0233] Cwmech TpeT-0yThi-2-(4-(IUKIOTeKCUIMETH )-2-( 2-U30TpouiiheH T )-0-
okcomnwumnepasuH- 1 -mi)-7-azacrupo[ 3.5 JHonaH-7-kapdokcunara (1,0 r, 1,86 mmons) u BH;. THF
(19 mn, 18,6 mmosb) Harpeanu 1o 70°C B Teuenue 12 4. 3arem MeOH (10 mi) noGasnsuiv B
cMech OcCTOpokHO. CMech KOHLEHTPHPOBAJIM B BAaKyyMe€ C MOJyYEHHEM TpeT-OyTui-2-(4-
(umknorexkcunMeT)-2-(2-n3onponuipeHnT) nunepasut- 1 -mn)-7-azacnupo[ 3. S |HoHaH-7-
kapOokcmmara (0,6 1, BbIXOA: 65%) B BHAE JKEATOrO Macja, KOTOPOE HCIOJIb30BAJIH
HETIOCPEACTBEHHO ISl ClieAyromeit craguu Oe3 nomojHUTenbHOU ounctku. MC (MOP, m/e)
[M+1]" 524,4

[0234] Cragua 3: 2-(4-(uuKJIOreKCHIMeTHN)-2-(2-1m30nponiip e ) Iunepass- 1 -
wi)-7-azactmpo[ 3. S|HoHaH.

[0235] B pacTBop TpeT-OyTri-2-(4-(nuKiIorekcuamern)-2-(2-
n3onponuiadpeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 JHonan-7-kapbokcunara (600 wmr, 0,99
mmoab) B MeOH (20 min) nobasisumu pactsop HCI/MeOH (10 mi, 4 M). Cmech nepemMermnBaiu
npu 25°C B Teuenne 1 4. ITocsae ynaneHus paCTBOPHUTENS OCTATOK PacTBOPsiiu B Bozae (20 mi).
Perynuposanu pH nmo 9-10 ¢ wucnonb3oBanuem BoaHoro pacrBopa Na,COsz;. Cwmech
skcTparupoBanmu ¢ momombio EtOAc (20 mn X 3). OObenuHEHHYIO OpraHu4Yeckyr (asy
NPOMBIBAJIM COJIEBBIM pacTBopoM (20 mu X 2), cymmnu 0e3BomabM NapSO4, pumbTpoBamu u
KOHLIEHTPUPOBaJIU B BaKyyMe c MOJy4YEeHUEM 2-(4-(1mKIIOreKCUIMeTHIT)-2-(2-
n3onponuiadpeHun)nunepasus- 1-mn)-7-azacnupo[3.5]Honana (450 mr, Beixox: 83%) B Buze
JKEJITOTO TBEPAOTO BELIECTBA. 'H sMP (400 MI';, CDCl3) & ppm: 7,49 (br s, 1H), 7,25-7,19 (m,
2H), 7,15-7,10 (m, 1H), 3,62 (m, 1H), 3,46-3,34 (m, 1H), 3,02 (m, 1H), 3,00 (m, 1H), 2,94-2,86
(m, 2H), 2,66-2,57 (m, 5H), 2,31-2,21 (m, 2H), 2,15-2,09 (m, 2H), 1,81-1,73 (m, 3H), 1,71-1,63
(m, SH), 1,45 (m, 2H), 1,35-1,29 (m, SH), 1,28-1,25 (d, J = 6,8 'y, 3H), 1,21 (d, J = 6,8 'y, 3H),
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1,16 (m, 3H), 0,91-0,83 (m, 2H). MC (M2P, m/e) [M+1]" 424,5.
[0236] IIpomekyTouHOE COENUHEHHE 17-1: 2-(2-(2-m3onponuigeHmn)-4-
((rerparunpo-2H-nupan-4-nn)mernn)nunepasud- 1 -mn)-7-azacnupo[ 3.5 |HoHaH

-0
N

oL
&

gy

B

{ipoMexyToYHDe
cospmnere 171

[0237] Cragus 1: Tper-OyTmi-2-(2-(2-m3onponmndenu)-6-okco-4-((Terparuapo-2H-
nUpaH-4-11)MEeTWI) Tunepasut- 1 -ui)-7-a3acnupo| 3. S [HoHaH-7-kapOOKcHaT.

B pacTBop Tper-OyTHi-2-(2-(2-nzonponuideHn )-6-okconunepasut- 1 -mm)-7-
azacnupo[3.5]nonan-7-kapookcunara (1,0 r,2,06 mmoinb) B DCE (10 mur) nodasmstin AcOH (339
Mr, 5,66 MMoJIB), TeTparuapo-2H-nupan-4-kapbansnerun (387 mr, 3,40 mmone) 1 NaBH(OACc);
(959 wr, 4,53 mmonp) mpu 25°C. Cmech nepememuBamu npu 25°C B TedeHue 12 .
PeaknnonHyr0 cMechb BBUIMBAJIHN B HachlleHHbIH pacTBop Na,CO; (10 mur), skcTparupoBaiu
nomompio EtOAc (10 mn x 3). OObeanHEHHBIE OPraHUYECKHE CJIOM TPOMBIBAH COJIEBBIM
pactBopoMm, cymmin 0e3BoaHbM Nap SOy, GUIBTPOBAIM M KOHIEHTPHUPOBAIH MPH MOHUKEHHOM
naByieHNH. HeouwmmeHHbII MPOAYKT OYHUINAJIH MOCPENCTBOM KOJOHOYHOM XpomaTtorpaduu
(cunmukarens, smoeHT: PE/EA (06./06.) = or 50/1 go 0/1) ¢ monydenuem Tper-OyTui-2-(2-(2-
uzonponuidernn)-6-okco-4-((terparnapo-2H-nmupan-4-un)merwn)nunepasus- 1 -un)-7-
aszacriupo[ 3.5 |HoHaH-7-kapbokcunara (1,0 r, Beixon: 82%) B Bune OJeIHO-KEITOrO Macia.

[0238] Cramusa 2: Tper-Oyrmn-2-(2-(2-m3onponumndenmn)-4-((rerparunpo-2H-mpan-
4-unm)meTtun)nunepasus- 1-ni)-7-azacnupo[ 3. S|HoHaH-7-kapOOKCHIaT.

B cmecy Tper-Oyrmn-2-(2-(2-m3onponmndenmn)-6-okco-4-((terparuapo-2H-nupan-4-
WT)METHIT)TUTIEpa3HH- 1 -1)-7-a3acriupol[ 3.5 JHoHan-7-kapbokcunata (700 wr, 1,30 mmolb)
noGasmsmn BH;. THF (38 mut, 38,91 mmons) B TI'® (20 mu) mpu 80°C B Teuenue 12 .
Peakunonnyro cmech racuim mocpenctsoMm MeOH (20 mu1) ¥ KOHUEHTPHPOBAIM TIPU
NOHMKEHHOM JIABJICHUU C MOJIydeHHeM TpeT-0yTui-2-(2-(2-uzonpomundenun)-4-((Terparuapo-

2H-nupan-4-un)Metui)nunepasun- 1 -mn)-7-azacrupo| 3. 5|aonan-7-kapbokcunara (660  wmr,
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HEOUHIIEHHOE BEINECTBO) B BUAE XKEJITOW CMOJIbI, KOTOPYIO HCIIOJIb30BAJH HEMOCPEACTBEHHO
IUISL CIIEAYIOIIEH CTaquu Oe3 JOMOJHUTEIbHONH OYHCTKH.

Cragus 3: 2-(2-(2-m3onponundenun)-4-((terparuapo-2H-nupan-4-
WT)METHIT)TUTIEPa3HH- 1 -11)-7-a3acnupo[ 3.5 |HoHaH.

[0239] B cmech Tper-Oyrma-2-(2-(2-uzonpormndennn)-4-((terparuapo-2H-nmupan-4-
WT)METHIT)TUTIEpa3HH- 1 -1)-7-a3acriupol[ 3.5 JHoHan-7-kapbokcunata (700 wr, 1,30 mmolb)
nobasnsuin pacteop HCI/MeOH (40 mur) mpu 0°C B TeyeHwe 2 4. PeaklMOHHYIO CMeCh
BbUTHBAIK B Hackil. pactBop Na,CO; (40 mu). CMmech skcTparuposaiu ¢ momomnsio EtOAc (40
M X 3). OObenuHEHHBIE OpraHuyeckue (Has3bl MPOMBIBAIU COJIEBBIM PACTBOPOM, CYLIMIIN
6e3BogHbM Na;SQO4, GUIBTPOBAIM W KOHLEHTPUPOBAIM NPU TOHIKEHHOM JaBICHHH C
nonydeHuem  2-(2-(2-uzonponundennn)-4-((terparuapo-2H-nupan-4-mn)Merwn)nunepasus- 1 -
w)-7-asacupo[3.5|Honana (541 mr, Beixox: 75%) B Bume GnenHO-po3oBoro macma. 'H SIMP
(400 MI'y, CDClL) 6 ppm: 7,59-7,44 (m, 1H), 7,26-7,19 (m, 2H), 7,17-7,10 (m, 1H), 4,04-3,91
(m, 2H), 3,60 (m, 1H), 3,45-3,30 (m, 3H), 3,04-2,97 (m, 1H), 2,96-2,84 (m, 2H), 2,67-2,57 (m,
4H), 2,31-2,24 (m, 2H), 2,23-2,16 (m, 2H), 2,14-2,07 (m, 1H), 1,85-1,67 (m, 5H) 1,41-1,28 (m,
4H), 1,21 (d, T = 6,8 'y, 3H). MC (UDP, m/e) [M+1]" 4264,

[0240] IIpomexyrouHoe coemuHenue 18-1: 2-(4-(Ourmkmno[1.1.1]nenran-1-unmermn)-
2-(2-nzonpormmidennn)nunepasut- 1-mn)-7-azacrupo[ 3.5 JHoHaH

~

)
E" S
FlpoMmeRyTONHDE
coepHenue 18-1

[0241] Cragus I: TpeT-0yTun-2-(2-(2-uzonponuidenn)-4-(3-
(meroxcukapbonmn)onunkio[ 1.1.1]nenran- 1 -kapbonm)-6-okconunepasus-1-um)-7-
aszacniupo[ 3.5 |HoHaH-7-kapOokcuar.

[0242] B cmecy Tper-OyTHn-2-(2-(2-nzonponuindenun)-6-okconunepasut- 1-ui)-7-
aszacriupo[3.5|HoHaH-7-kapOokcuiara (2,5 T, 5,66 MMOJTb) " 3-

(metokcukapOonmn)ounukio[ 1.1. 1]nentan-1-kapbonosoii kucnorsl (1,16 1, 6,76 MMmonb) u
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HOBt (1,15 1, 8,49 mmons) u TEA (1,14 1, 11,32 mmons) B TT'® (30 mu) nobasisumn EDCI (1,63
r, 8,49 mmonp) npu 0°C. Cmech nepemenrnBanu npu 20°C B Tedenue 12 4. Cmech racuim ¢
nomotneto HyO (20 wmu), skctparupoBaigu ¢ momomieto JXM (100 mu). OObenuHeHHbIE
OpPraHUYecKHUe CJIOM TPOMBIBAIN COJIeBbIM pacTtBopoM (10 mi), cymmnum Han Oe3BOAHBIM
Na,SO4, ¢unpTpoBaNM M KOHLEHTPHPOBAIU NPH MOHIWKEHHOM MAaBieHHH. HeouuineHHbIN
MPOAYKT OYHINATH TOCPENCTBOM KOJIOHOYHOHN Xpomarorpaduu (cunmkarenb, smoeHT. PE/EA
(06./06.) = 1/8) c NOJIyYeHUEM Tper-OyTHin-2-(2-(2-nzonporundennn)-4-(3-
(meroxcukapbonmn)onunkio[ 1.1.1]nenran- 1 -kapbonm)-6-okconunepasus-1-um)-7-
asacriupo[ 3.5 |HoHaH-7-kapbokcunara (2,8 r, Beixoa: 85%) B Bume 0eOro TBEPIOTO BEIIECTBA.
MC (U2P, m/e) [M-55]" 538,3.

[0243] Cramusa 2: 3-(4-(7-(tper-OyTokcuxapOoHmn)-7-azactupol3.5|HoHaH-2-um)-3-

(2-m3onponundennn)-5-okconunepasun- 1 -kapdornn)ounuko[ 1.1.1]nenran- 1-kapooHoBast

KHUCJIOTA.
[0244] Cwmech Tper-OyTin-2-(2-(2-m3onponundermn)-4-(3-
(MeroxcukapObonnT)onuumkio[ 1.1.1] neHTaH- 1 -kapOoHm)-6-0Kkconunepasun- 1 -mm)-7-

aszacniupo[3.5|HoHaH-7-kapbokcunara (2,8 r, 4,71 mmons) u LiOH. H,O (0,79 r, 18,86 MMob) B
MeOH (50 mn) u H,O (10 mn) mnepememmBamu mpu 20°C B Ttewenme 5 4. Cmech
KOHIICHTPUPOBAJIH MPH MOHIKEHHOM naBjieHun. Ocratok pazdasisum ¢ nomomsio HyO (30 mi),
MOJKUCISIA C TOMOIIBIO JIMMOHHOH KucinoTel 10 pH = 4-5 u QunprpoBamm. ®unstpar
skcTparupoBanu ¢ nomoinbio EtOAc (100 mn x 2). Opranudeckyro a3y mpOMBIBAIH COJIEBBIM
pactBopoMm (10 mi), cymrmm Hax Nap SOy, GUIBTPOBaNM M KOHLEHTPUPOBAIN NIPU MOHUKEHHOM
naBjieHnn ¢ mnoaydeHueMm 3-(4-(7-(tper-Oyrokcukapbonun)-7-azactupo|3.5|HonaH-2-m)-3-(2-
usonponuidenmn)-5-okconumnepasun- 1-kapoonmn)ounukio[ 1.1.1]nerran- 1 -kapOoHOBOM
kuciotsl (0,6 T, HEOUHIIEHHOE BEIecTBO) B Bre Oejoro tBepaoro Bemectsa. MC (MOP, m/e)
[M+Na]™ 602,3.

[0245] Cragus 3: Tper-OyTuin-2-(2-(2-nzonponuidenni)-6-okco-4-(3-(((2-
tuokconupunnt- 1 (2H)-un)okcu)kapoonrmn)ounmkio| 1. 1. 1nentan- 1-xapOonwn)munepasun- 1 -
wi)-7-azactupo[ 3. S|HoHaH-7-kapOokcuIar

[0246] Cwmecp  3-(4-(7-(Tper-OyrokcukapOoHum)-7-azactupo|3.S|HoHaH-2-1m)-3-(2-
usonponuidenmn)-5-okconumnepasun- 1-kapoonmn)ounukio[ 1.1.1]nerran- 1 -kapOoHOBOM

kuciotsl (0,5 r, 0,86 mmonb) u 1-ruapoxkcunupuans-2(1H)-trona (142 wmr, 1,12 mmons), DCC
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(231 mr, 1,12 mmons) B AXM (13 mu) mepememnBaiu npu 0°C B Teuenwe 2 4. Cmech
(GUIbTPOBAIM M KOHLIEHTPUPOBAIU IPU MOHIKEHHOM IaBJIEHHH C TOJYYE€HHEM TPeT-OyTHi-2-
(2-(2-m3omponundenmn)-6-okco-4-(3-(((2-tnoxconupunun-1(2H)-

wi)okcu )kapooumn)ouukio[ 1. 1.1 nenran- 1 -kapobonu ) nunepasuH- 1-mi)-7-
aszacriupo[3.5|HoHaH-7-kapbokcunara (0,5 T, HEOUMIEHHOE BEUIECTBO) B BHUIE JKEITOTO
TBEPJIOTO BEIECTBA, KOTOPOE HCIOJIb30BAIH HEMOCPEACTBEHHO O€3 NOMOJHUTENbHON OYHCTKH.
MC (M2P, m/e) [M+1]" 689,1.

[0247] Cragus 4: TpeT-OyTii-2-(4-(6unukio[ 1.1. 1 nenran- 1-kapoonwmn)-2-(2-
u3onponuiIQpeHnT)-6-okconunepasut- 1-ui)-7-azacupo| 3. 5|HoHaH-7-kapOOKCHIIAT.

[0248] Cwmech Tper-OyTuin-2-(2-(2-nzonponuidenni)-6-okco-4-(3-(((2-
tuokconupunnt- 1 (2H)-un)okcu)kapoonrmn)ounmkio| 1. 1. 1nentan- 1-xapOonwn)munepasun- 1 -
wi)-7-azactmipo[ 3. S|HonaH-7-kapbokcunara (2,0 r, 2,63 mmonb) 1 BusSnH (2,3 1, 7,9 Mmoub),
AIBN (36 wmr, 0,22 mmonb) B Toayosne (35 mu) nepemermmBanu npu 60°C B tedenue 1 4. B
armocpepe W-nmamnbel (300 Brt). Cmech racuimm ¢ momombto pactBopa KF (50 wm),
skcTparupoBanin ¢ nomomplo EtOAc (100 ma x 3). OObenuHeHHblE OpraHU4eckhe (a3bl
npoMbIBAM  CojieBbIM  pactBopoM (10 wut), cymmuu  Haxm Nap,SOs, ¢unbrpoBaiu u
KOHIIEHTPUPOBAJIM TMpPH TOHWKEHHOM JaBjieHUH. (OCTaTOK OYHINAJIH  IOCPEACTBOM
npenapatusHoi BDXKX (0,1% TFA, 3areM HelTpanu3oBajm) ¢ MOJy4eHUEM TpeT-OyTui-2-(4-
(6urukino[ 1.1. 1]menran- 1-kapOoun)-2-(2-u3onponuindpeHmn ))-6-okconunepasut- 1 -mm)-7-
aszacriupo[3.5|HoHaH-7-kapbokcunara (0,95 r) B Bume rpsisHo-Oenoro TBepaoro Bemectsa. MC
(U3P, m/e) [M+Na]" 558.4.

[0249] Cragus 5: Tper-0yTni-2-(4-(buuukino[ 1.1. 1 nenTan- 1 -unmermn)-2-(2-
n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

[0250] Cwmech Tper-OyTrn-2-(4-(6nnukio[ 1.1.1]nenTan-1-kapbonmn)-2-(2-
u3onponuiaQpeHns)-6-okconunepasun- 1-uin)-7-azactupo| 3. S|Honan-7-kapbokcunmara (0,95 T,
1,77 mmonb) 1 BH3;. THF (1 M, 10 min) B TT'® (5 mu) nepemernusaiu npu 70°C B Teuenue 12,4
4. PeaknmonHyto cMmech oxyaknaiau 10 25°C u menneHHo racwim ¢ nmomomsio MeOH (20 mn).
CMech KOHLEHTPHPOBAIM NPU TOHIKEHHOM MaBJIEHMH C TOJy4eHHEM TpeT-OyTui-2-(4-
(6burukono[1.1. 1 menran- 1 -unmerwn)-2-(2-u3onpomuideHun) munepasut- 1 -ui)-7-
aszacniupo[ 3.5 |HoHaH-7-kapbokcunara (1,0 T, HEOUHIEHHOE BEIIECTBO) B BUJIE OEJIOT0 TBEPAOTrO

BEIIECTBA, KOTOPOE HCIIOIB30BAIA HETTOCPEACTBEHHO Oe3 momnosHuTeNnbHo# ounctku. MC (MOP,
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m/e) [M+1]" 508,5.
[0251] Cragus 6: 2-(4-(ounmxio[ 1.1.1nenran-1-unmernn)-2-(2-
uzonponuipeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 |HoHaH.
[0252] Cwmech Tper-OyTun-2-(4-(6uumkio[ 1.1.1]nenran- 1 -unmernn)-2-(2-
5  momnponwideHmn)nunepasus-1-ni)-7-azacnupo| 3. S|Honan-7-kapookcunara (1,0 r, 1,97 mmonb)
B HCI/MeOH (8 mu, 4 M) nepememuanu rpu 20°C B tredenne 3 4. CMech KOHIIEHTPHPOBAJIH
NPU MOHMKEHHOM JIaBJIGHUU M OYMINAJM rocpencTBoM mpenapatuBHoi BOXKX (0,1% TFA),
3ateM perynmuposaniu pH = 9 mocpenctsom pactBopa Na,COs. PacTBop 3KCTparupoBaiu ¢
nomotbio EtOAc (20 Mt x 2). OObequHEHHbIE OPTaHUYECKHE BEIECTBA MPOMBIBAIH COJIEBBIM
10 pacrBopom (5 mi), cymmn Han Na; SO, GUIBTPOBAIM U KOHLEHTPHUPOBAIU MPH MOHWKEHHOM
JaBJIEHUU c MOJIy4eHHEM 2-(4-(6bunmkio[1.1. 1]menran- 1 -unmermn)-2-(2-
n3onponuiadpeHnn)nunepasus- 1-mn)-7-azacnupo[3.5|nonana (327 wmr, Beixox: 40%) B Buzme
CBETJIO-KENTOro TBepaoro Bemecrsa. 'H SAMP (400 MI', CDCLy) & ppm: 7,57-7,40 (m, 1H),
7,26-7,19 (m, 2H), 7,16-7,10 (m, 1H), 3,70-3,59 (m, 1H), 3,51-3,31 (m, 1H), 3,03-2,86 (m, 4H),
15 2,77-2,65 (m, SH), 2,46-2,43 (m, 1H), 2,40-2,37 (m, 2H), 2,34-2,28 (m, 2H), 2,21-2,05 (m, 2H),
1,75 (m, 8H), 1,48-1,30 (m, SH), 1,28-1,24 (m, 3H), 1,23-1,20 (m, 3H). MC (3P, m/e) [M+1]"
408.,4.
[0253] IIpomexyTouHOE COoeMHEeHHe 20-1: 2-(4-(pypan-3-unmernn)-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH

O
Ao
b

N
20 fipomexyrousoe cosmmmenne 20-1
[0254] Cramusa 1: Ttper-OyTun-2-(4-(pypan-3-unmerin)-2-(2-nzonponuindernn)-6-
OKcomnunepasuH- 1-ui)-7-azacnupo| 3.5 |HoHaH-7-KapOOKCHIIAT.
Cmech Tper-OyTmin-2-(2-(2-m3onponmideHnn)-6-okconunepasut- 1 -ui)-7-azacnupo[3.5]
HOHaH-7-kapOokcunara (1,0 r, 2,26 mmodb), pypan-3-kapbanbaeruna (326,37 mr, 3,40 MMoIb)

25  HOAc (271,97 wmr, 4,53 mmons) B DCE (20 M) nepememuanu npu 25°C B Teuerne 30 MUH.
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3arem NaBH(OAc); (1,44 1, 6,79 mMonb) noOaBisin 4acTSIMH B YKa3aHHYIO BBIIIE CMECh W
nepemermuBaiy npu 25°C B Teuenue 10 4. PeakiinoHHYI0 CMeCh BBUIMBAJIH B JISASHYIO Boxy (20
min), peryaupoBanmu pH = 8 ¢ momompbio NaHCOs. TlonydeHHYH0 cMech 3KCTParnpoBalii C
nomotbio XM (50 ma x 3). O6bpenuHeHHbIe OpraHndeckue ¢asbl cymmim 0e3BogHbIM Na, SOy,
(GuIbTPOBAIM W KOHLEHTPUPOBAIM TPH TMOHIDKEHHOM JaBJeHWH. HeouuIneHHoe BeInecTBO
OYMIIAJIA TIOCPEACTBOM KOJIOHOUHOM XpoMmatorpaduu (cunkarens, 3;moeHT. PE/EA (06./00.) =
ot 2/1 mo 1/1) ¢ nonyuenuem Ttper-OyTni-2-(4-(dpypan-3-namerni)-2-(2-u30nponiipeH)-6-
okcomnwunepasuH- 1 -mi)-7-azacnupo| 3.5 |HonaH-7-kapbokcunara (1,05 r, Bbixom 89%) B BHHE
GaemHO-KeNTOr0 TBepHoro Bemecrsa. ' H SAMP (400 MI'y, CDCly) & ppm: 7,29 (m, 2H), 7,23-
7,14 (m, 2H), 7,12-7,07 (m, 1H), 6,91 (s, 1H), 5,86 (s, 1H), 4,97 (s, 1H), 4,38 (s, 1H), 3,53-3,38
(m, 2H), 3,32-2,98 (m, 7H), 2,75-2,64 (m, 2H), 2,28-2,18 (m, 1H), 1,94 (m, 1H), 1,83-1,74 (m,
1H), 1,72-1,62 (m, 2H), 1,50-1,46 (m, 1H), 1,42 (s, 9H), 1,36-1,30 (m, 2H), 1,25 (d, J = 6,8 I'y,
3H), 1,10 (d, J = 6,8 I'y, 3H).

[0255] Cragus 2: Tper-OyTni-2-(4-(dypan-3-namernn)-2-(2-
n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

[0256] B pacteBop Tper-OyTmn-2-(4-(pypan-3-unmerin)-2-(2-nzonponuindern )-6-
oKcomnunepasus- 1-uin)-7-azacnupo| 3.5 |aonan-7-kapookcunara (1,05 r, 2,01 mmons) B TT'® (15
mut) nobasnsiiin BH3. THF (30 mu, 30 mmoub) o karursim ripu 25°C. Cmecs Harpesanu 1o 70°C B
TeyeHre 15 4. PeakMOHHYIO CMeCh raciid MocpeacTBoM 3tanona (10 mir), KOHIEHTPUPOBAIU
OpU TOHIKEHHOM JIaBJIEHMH C TOJydeHueM TpeT-OyTin-2-(4-(pypan-3-unmerin)-2-(2-
usonponuigeHm)nunepasun- 1 -uin)-7-azacaupo| 3.5 |HoHan-7-kapOokcunara (1,02 r,
HEOYHIIEHHOE BELIeCTBO) B BUje Oenoro Teepaoro semecrsa. MC (3P, m/e) [M+1]" 508 4.

[0257] Cramusa 3: 2-(4-(pypan-3-unmermn)-2-(2-n3onponuideHni)nunepasut- 1-mn)-
7-azacriupo[3.5]HOoHaH.

[0258] B pacTBop Tper-OyTni-2-(4-(dypan-3-namernn)-2-(2-
usonponuideHm)nunepasun- 1 -un)-7-azacnupo[ 3.5 |Honan-7-kapbokcmnara (200 mr, 393,93
MkMouib) B JIXM (3 mur) noGasystmn TFA (3 mut) mo karusim ripu 25°C. PacTBop nepemermnBaim
npu 25°C B Teuenne 12 4. PeakinoHHbBIN pacTBOP KOHLEHTPUPOBAIH B Bakyyme. Heouunrennoe
BEIIECTBO OYMINAIM TOCPencTBOM mpemapatuBHoi BOXKX wu muodpwmmmszanmm. M3 ocraTtka
ynansimi Hackin. pactBop Na,COs; (20 mun), sxctparuposanu ¢ nomombo EtOAc (30 mi x 5).

OOvenuHennsle opranudeckue (aspr  cymwam  Oe3BogHbiM  NaySQis,  dunmbTpoBamn U
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KOHLIEHTPUPOBaJIU B BaKyyMe c MOJIy4eHHEM 2-(4-(dypan-3-nnmernn)-2-(2-
n3onponuidpeHun)nunepasus- 1-mn)-7-azacnupo[ 3.5 |JHonana (265 mr, 0,52 mmoub, BeIxoa: 27%)
B Buae Genoii cmomsl. 'H SAMP (400 MI', CDCly) & ppm: 7,46 (s, 1H), 7,36 (m, 1H), 7,31 (s,
1H), 7,26-7,20 (m, 2H), 7,15-7,09 (m, 1H), 6,38 (m, 1H), 3,64 (m, 1H), 3,40 (s, 3H), 3,03-2,85
(m, 4H), 2,83-2,70 (m, 4H), 2,67 (s, 1H), 2,33-2,24 (m, 2H), 2,15 (m, 1H), 1,83-1,68 (m, 2H),
1,60-1,51 (m, 2H), 1,37-1,31 (m, 1H), 1,30-1,20 (m, 5H), 1,17 (d, J = 6,8 I';, 3H). MC (12P,
m/e) [M+1]" 408,3.

[0259] IIpomexyrouHoe  coemuHenne  21-1:  4-((3-(2-monmponmndenmn)-4-(7-

azacnpo[ 3.5 |HoHaH-2-wn)nunepa3uH- | -1iI)MeTHIT)OKCa30I1

([‘}

)

:

Npomemyrounoe
coepunenne 21-1

[0260] Cragus 1 TpeT-0yTun-2-(2-(2-uzonponmndenun )-4-(okcazon-4-
WIMETWI)IHUIepa3uH- 1 -ni)-7-a3aciupo[ 3. S|HoHaH-7-kapOoKcuar.

[0261] B pacTBop TpeT-0yTni-2-(2-(2-uzonponmndeHun) munepasuH- 1 -mn)-7-
aszacniupo[3.5|HonaH-7-kapbokcunara (1,0 r, 2,26 mmons) B DCE (15 mut) nobasiisiin okcazon-4-
kapOanpaerun (329,7 mr, 3,40 mmonbs) 1 AcOH (272 wmr, 4,53 mmoune) npu 25°C B Teuenue 30
muH. 3arem NaBH(OAc); (1,2 1, 5,66 MMonb) noGasismu ipu 25°C. CMech nepemMernBaiy npu
25°C B Teuenue 12 u. PeakumoHHyr cMmech BbUmMBaiu B Hachim. pactBop NH4Cl (50 m),
skcTparupoBasin ¢ momomplo JAXM (50 mn X 2). OObenuHeHHBIE OpraHHYecKHe (a3bl
NPOMBIBAJIM COJIEBBIM pacTBopoM (20 mu X 2), cymmnu 0e3BomabM NapSO4, pumbTpoBamu u
KOHIIEHTPUPOBAJIN B BakyyMme. OCTAaTOK OYHINANN MOCPEACTBOM KOJOHOYHOW Xpomarorpadpuu
(cunmukarens, 3moeHT: PE/EA (06./06.) = ot 10/1 no EA/MeOH (06./06.) = 10/1) ¢ nony4ernnem
TpeT-OyTuin-2-(2-(2-nzonpornundennn )-4-(0kcazon-4-uIMeTHI ) THIepa3uH- | -u)-7-
aszacriupo[3.5]HoHaH-7-kapbokcunara (360 wmr, 707,69 wmkmonb, Bbixom: 30,26%) B BHUHe

xentoro macna. MC (MQP, m/e) [M+1]" 509,3.
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[0262] Cragus 2: 4-((3-(2-m3onponundenmn)-4-(7-azacrupo|3.5|HoHaH-2-
WIT)[TUTIePa3nH- | -1JT)METHIT)OKCa30JI.

[0263] B pacTBop TpeT-0yTun-2-(2-(2-uzonponmndenun )-4-(okcazon-4-
WIMETHI ) TunepasuH- 1 -un)-7-azaciupo| 3.5 JHonan-7-kapbokcmnata (300 mr, 1,32 mmonb) B
JAXM (2 mn) nobasisun TFA (0,5 mn) mpu 25°C. Cmecs nepemernnsany npu 25°C B TeueHue 2
4. PeaknmoHHy0 cMech BbUIMBANM B Hachin. pactBop Na,COs (20 wmut), 3KCTparupoBaiu ¢
nomotpio EtOAc (50 mu x 3). OObenuHeHHBbIE OpraHuyeckhe (pasbl MPOMBIBAIN COJIEBBIM
pactBopoM (20 mu X 2), cymwim 6e3BonHbiM NapSQ4, QumbTpoBaiu U KOHUEHTPUPOBAIU B
BakyyMme ¢ noiydenueM 4-((3-(2-monponundenmn)-4-(7-azacnupo|3.5|HoHaH-2-11)nunepa3uH-
1-um)mernn)oxcazona (390 mr, 374,47 MKMOIIb, BHIXOX: 63%) B Buae xenroro mMacaa. 'H SMP
(400 MI'u, CDCl) & ppm: 7,83 (s, 1H), 7,55 (s, 1H), 7,53-7,45 (m, 1H), 7,26-7,09 (m, 3H),
3,72-3,64 (m, 1H), 3,59-3,46 (m, 2H), 3,42-3,34 (m, 1H), 3,07-2,95 (m, 2H), 2,95-2,86 (m, 1H),
2,73 (m, 1H), 2,69-2,55 (m, 4H), 2,43-2,29 (m, 2H), 2,25 (m, 1H), 1,71 (m, 4H), 1,37-1,29 (m,
4H), 1,25 (d, T = 6,8 T, 3H), 1,17 (d, J = 6,8 'y, 3H). MC (UDP, m/e) [M+1]" 409,3.

[0264] IIpomexxyrouHoe coeamneHue 22-1: 2-(2-(2-msonponmndenwn)-4-((1-mermn-

1H-nupazon-4-win)merui)nunepasus- 1 -mn)-7-azacnupo|[ 3. 5|HoHaH

flpoMexyrouHoe
coepuHenne 224

[0265] Cramusa 1: Tper-Oytmn-2-(2-(2-m3onponundenmn)-4-((1-merun- 1 H-nmupazon-4-
WT)METHIT)-6-0KconunepasuH- 1-mn)-7-azacnupo| 3. 5S|HoHaH-7-kapOOKCHIIAT.

[0266] B pactBOop Tper-OyrHn-2-(2-(2-nzonponuinderun)-6-okconunepasut- 1-um)-7-
azacnupo[3.5]nonan-7-kapookcunara (1,2 r, 2,72 mmones) B DCE (10 min) nobasmsuin AcOH
(326,36 wmr, 5,43 mmoinp) u 1-merun-1H-nmmupason-4-kapbanbaerun (329,14 mr, 2,99 Mmodnb).
Cwmecp nepememmBanmu nipu 25°C B Teuenne 1 4. 3arem NaBH(OAc); (1,73 r, 8,15 mmonb)

nobasnsun 1 nepemeruBany npu 25°C B TeueHue eme 12 4. PeakMOHHYIO CMeCh BBUIMBAJIU B
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HaceleHHbId pactBop NaHCO; (50 mun), skctparuposanu ¢ nomorubto EtOAc (100 mur x 2).
OObenvHeHHbIE OPraHUYECKUE CJIOM IMPOMBIBATIM COJIEBBIM PACTBOPOM, CYIIMIN O€3BOIHBIM
Na,SO4, ¢unpTpoBaNM M KOHLEHTPHPOBAIU NPH MOHIWKEHHOM MAaBieHHH. HeouuineHHbIN
MPOAYKT OYHINAJIN MOCPEACTBOM KOJIOHOYHOU xXxpomatorpadum (cuimkarenb, 3moeHT. PE/EA
(06./06.) = ot 5/1 po 2/1) ¢ mony4yerueM tper-OyTHi-2-(2-(2-n3onponmndenwn)-4-((1-mermn-
1H-nupazon-4-wn)mernn )-6-okconunepasus- 1 -uin)-7-azacnupo| 3.5 JHonan-7-kapbokcunara (0,9
T, BBIXOX: 62%) B BUZE XKENTOrO Macia.

[0267] Cramusa 2: Tper-OyTmn-2-(2-(2-m3onponundenmn)-4-((1-merun- 1 H-nupazon-4-
WT)METHIT)TUTIEpa3HH- | -1)-7-a3actinpo[ 3.5 |HoHaH-7-kapOOKCHIIaT.

[0268] Cwmecp  2-(2-(2-momponundenmn)-4-((1-merun-1H-nmupazon-4-wn)mernn)-6-
okcomnwunepasut- 1 -mi)-7-azacrupo[ 3.5 JHonaH-7-kapdokcunara (0,9 r, 1,68 mmons) u BH;. THF
(16,80 My, 16,8 mmonp) B TI'® (20 mi) mnepememuBamu npu 70°C B Teyenume 12 4.
Peakunonsslii pactBop racmiu nocpeactsoMm MeOH (20 mi) u mepemermmBanu npu 0°C B
teyeHue 1 4. CMech KOHLEHTPUPOBAIIN NPU MOHWKEHHOM JIaBJICHUH C TIOJYUYE€HHEM TPeT-OyTHII-
2-(2-(2-m3onponunpennn)-4-(( 1 -merun- 1 H-nupazon-4-um)merun)nunepasus- 1 -nm)-7-
aszacriupo[3.5]HoHaH-7-kapOokcuiarta B BHOe 0eloro Mmacia, KOTOpOe HCHOJb30BAJIH
HETIOCPEACTBEHHO ISl ClieAyromeit craguu Oe3 nomojHUTenbHOU ounctku. MC (MOP, m/e)
[M+1]"522,4.

[0269] Cragus 3: 2-(2-(2-m3onponungenmn)-4-((1-merun- 1 H-nupazon-4-
WT)METHIT)TUTIEPa3HH- 1 -11)-7-a3acnupo[ 3.5 |HoHaH.

[0270] Cwmech Tper-OyTuin-2-(2-(2-nzonpormundennn)-4-((1-merun- 1 H-nupazon-4-
WUT)METHIT)TUTIEPa3HH- | -11)-7-a3actiupol 3.5 |HoHan-7-kapbokcunata (900 mr, 1,73 mmonb) u
HCI (4,31 ma, 17,25 mmons) B8 MeOH (10 mi) mepememmBanu npu 25°C B TedeHue 2 4.
PeakunoHHBII pacTBOp KOHLEHTPUPOBAIU MPHU MOHIKEHHOM JaBJIEHUU. PEakLMOHHYIO CMeECh
BBUTMBAJIN B HachIieHHbI pactBop NaHCO; (10 mur), sxctparuposanu ¢ momomsio EtOAc (20
M x 2). OObenuHEHHbIE OPraHMYECKHE CJIOW TMPOMBIBAIN COJIEBBIM PACTBOPOM, CYLIMIIU
6e3BogHbM Na;SQO4, GUIBTPOBAIM W KOHLEHTPUPOBAIM NPU TOHIKEHHOM JaBICHHH C
nonydeHueM  2-(2-(2-uzonporundennn)-4-((1-merun- 1 H-nupaszon-4-un)mern)nunepasus- 1 -
wn)-7-azacrupo[3.5]Honana (518 wmr, Beixox: 71%) B BHIE KENTOrO TBEPAOro BemecTsa. 'H
SAMP (400 MI'y, CDCL) 6 ppm: 7,47 (br s, 1H), 7,38 (s, 1H), 7,25-7,19 (m, 2H), 7,13 (t, 1H),
3,85 (s, 4H), 3,65 (m, 1H), 3,49 (s, 2H), 3,44-3,32 (m, 3H), 3,02 (m, 1H), 2,70-2,55 (m, 6H),
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2,31-2,05 (m, 4H), 1,71-1,60 (m, 3H), 1,25 (m, 4H), 1,17 (m, 6H). MC (MDP, m/e) [M+1]"
422.4.
[0271] IIpomexyrtouHoe coemuHenue 22-la: (R mwmm S)-2-(2-(2-m3onponmndenun)-4-

((1-metun- | H-nupazon-4-un)metwn) nunepasus- 1 -ni)-7-a3acnupo| 3. S|[HoHaH

/

(J . J
.

&

Nipowmexyrovwsos coepunenne 22-1 3

[0272]  Tper-Byrun-2-(2-(2-m3onponundenun)-6-okconumnepasut- 1 -um)-7-
aszacriupo[ 3.5 |aonaH-7-kapdokcunar (20 r, 45,29 mmounb) otaensumu nocpeactsoMm SFC (mpudop:
Thar SFC350 preparative SFC; xononka: REGIS(s,s)WHELK-O1, 250x50 mm, BH. a.: 10 MKM;
noaswkHas aza: A mnst CO2 u B qnis MeOH (0,1% NH3. H20); rpanuent: B%=45%; pacxoxn:
200 r/mun.; juHa BoJHBL: 220 HM; Temneparypa kojouku: 40°C; 0OpaTHOE IaBIeHHE CUCTEMBI:
100 Gap). (R wumm  S)-tper-OyTn-2-(2-(2-uzonponmipeHmn)-6-okconunepasut- 1-mn)-7-
azacnupo[3.5]HoHaH-7-kapOokcunar (Bpems yaep:kaHus: 2,55 MuH., 8,4 ') MOJy4aad, BBIXOI:
43%. (S Wi R)-Tper-OyTin-2-(2-(2-uzonponundeHmn)-6-okconunepasut- 1 -mn)-7-
azacnupo[3.5]HoHaH-7-kapOokcunar (BpeMst yaep:kaHus: 2,73 MuH., 8,3 T') moJydaiH, BBIXOI!
42%.

[0273] Cragus 1: tper-Oyrun-(R wmm S)-2-(2-(2-uzonponundennn)-4-((1-metmn-1H-
UPa3oII-4-WT)METUI )-6-OKconunepasuH- 1 -ui)-7-a3acnupo| 3.5 JHoHaH-7-kapOOKCHIIAT.

[0274] B pacTBop TpeT-OyTun-(R WJIH S)-2-(2-(2-u3onponund e )-6-
oKcomnunepasus- 1-ui)-7-a3acnupo| 3.5 |aonan-7-kapookcunara (1,0 r, 2,26 mmonb) u 1-merui-
1H-nmupazon-4-kapbanbaernna (274,28 mr, 2,49 mmons) B DCE (10 mu) mobGasnsmun AcOH
(271,97 wmr, 4,53 mmoinb) 1 NaBH(OACc); (1,44 1, 6,79 mmoinb). Cmech nepememuBanu npu 25°C
B TeueHue 12 4. PeakIIMOHHYIO CMeCh 3KCTPArupOBaIM C IIOMOLIBIO BOH. pacTBopa Na,COs (10
i) u XM (10 mn x 3), cymunn Hag NapSO4, (QUIBTPOBATM M KOHLEHTPUPOBAIU IPH
NoHMKeHHOM naBieHnu. Ocrarok ounmmanu nocpeacrsoM MPLC. Coenunenue tper-Oytuin-(R

wim  S)-2-(2-(2-uzonponumndennn)-4-((1-mermn- 1H-nupa3zon-4-uin)MeTnn )-6-okconunepasut- 1 -
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wi)-7-azactmpo[ 3. S|HonaH-7-kapOokcunar (950 mr, 1,77 Mmmodnb, Beixon: 78%) monyvanu B BUAE
skenrroro macia. 'H SIMP (400 MI'y, CDCls) 6 ppm: 7,35-7,30 (m, 2H), 7,22-7,17 (m, 1H), 7,10
(m, 1H), 7,07 (s, 1H), 6,37 (s, 1H), 4,96 (s, 1H), 4,43 (s, 1H), 3,66 (s, 3H), 3,53-3,45 (m, 2H),
3,29-3,12 (m, 6H), 3,02 (m, 1H), 2,66 (s, 2H), 2,29-2,19 (m, 1H), 1,92 (m, 1H), 1,82-1,67 (m,
2H), 1,53-1,45 (m, 2H), 1,41 (s, 9H), 1,36-1,31 (m, 2H), 1,24 (m, 3H), 1,03 (m, 3H).

[0275] Cragus 2: tper-Oyrun-(R wmm S)-2-(2-(2-uzonpommndennn)-4-((1-metmn-1H-
UPa3oII-4-WT)METHI ) TUTIepa3uH- 1 -1 )-7-a3acrupo[ 3.5 |HoHaH-7-KapOOKCHIIaT.

Cwmecp Ttper-Oytmn-(R wmm  S)-2-(2-(2-uzonpormundenmn)-4-((1-merun-1H-nmupazon-4-
WT)METHIT)-6-0KconunepasuH- 1-mn)-7-azacnupo| 3. 5|noHan-7-kapookcmnara (950 wr, 1,77
mmonb) B BH3. THF (15 mu) nepememuBanu nipu 70°C B Teuenne 12 4. PeakimoHHYIO cMeCh
racum ¢ nomombto MeOH (20 mi) npu 0°C u nepemewmnBanu nipu 25°C B Teyenne 30 MUH.
3areM cMech KOHLIEHTPHUPOBAIU MPH MOHIKEHHOM JIaBJICHUHU C MOJTydeHneM TpeT-OyTmi-(R mmm
S)-2-(2-(2-m3onponmndenmn)-4-((1-mernn- 1 H-nupazon-4-wn)merun)nunepasus- 1 -um)-7-
aszacriupo[ 3.5 |HoHaH-7-kapbokcunara (900 mr, 1,73 MMOJIb, HEOUHUINEHHOE BEIIECTBO) B BHUJE
6enoro Teepaoro semecrsa. MC (MDP, m/e) [M+1]" 522,3.

[0276] Cramgusa 3: (R wmm S)-2-(2-(2-m3onponundenwn)-4-((1-merun- 1 H-nupazon-4-
WT)METHIT)TUTIEPa3HH- 1 -11)-7-a3acnupo[ 3.5 |HoHaH.

[0277] Cwmecp Ttper-Oyrun-(R wmm  S)-2-(2-(2-m3onponmndenmn)-4-((1-mernn- 1H-
MUpas3o-4-win)MeTun)nunepasun- 1-mn)-7-azacnupo[ 3. S|aonan-7-kapdokcmnara (900 wmr, 1,73
mmodb) B pactBope HCI/MeOH (10 mi) nepemernmsanu npu 25°C B TeueHue 2 4. PeakiimoHHYy10
CcMeChb KOHIICHTPUPOBAJIH TPU MOHIKEHHOM JABJICHUW U yaaneHus: pactBopurens. OcraTok
pazbasisum ¢ momombto H,O (10 mi), u nodasisimu Nay,CO3 no pH = 9, cmech skcTparupoBaiu
¢ nmomouibto EtOAc (10 M x 3), cyurmm Hag Na,; SOy, GuiIbTpoBaan U KOHLEHTPHPOBAIH MIPH
NOHMKEHHOM JIaBlieHMH Uit yaaneHust pactBopurens. Coemmnenue (R wm  S)-2-(2-(2-
uzonporuidennn)-4-(( 1-merun- 1 H-nupaszon-4-uwm)merwn)nunepasus- 1 -um)-7-
azaciupo[3.5]nonHan (492 mr, 1,07 mMmob, BeIXOD: 62,24%) nonydaiu B Buae O€lIoro TBEpAOro
Bemecrsa. 'H SIMP (400 MI'u, CDCls) 6 ppm: 7,47 (m, 1H), 7,38 (s, 1H), 7,27-7,20 (m, 3H),
7,15-7,09 (m, 1H), 3,84 (s, 3H), 3,69-3,60 (m, 1H), 3,48-3,35 (m, 3H), 2,99 (m, 1H), 2,96-2,86
(m, 2H), 2,68 (m, SH), 2,26 (m, 2H), 2,22-2,06 (m, 2H), 1,83-1,73 (m, 1H), 1,67 (m, 1H), 1,50 -
1,32 (m, SH), 1,24 (m, 3H), 1,17 (m, 3H). MC (MDP, m/e) [M+1]" 422,3.

[0278] CornacHo momoOHON mporeaype MPOMEKYTOUHOTO coenunenus 22-1a: (S wm
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R)-2-(2-(2-monponundenmn)-4-((1-merun- 1 H-nmupazon-4-un)mernin)nunepasut- 1 -mn)-7-
azacnupo[3.5]HoHan nmonyvanu (607 Mr, mpoMexxyTouHoe coenuHerne 22-1b) ¢ (S mmu R)-tper-
OyTun-2-(2-(2-n3onponuindeHmn)-6-okconunepasut- 1 -mn)-7-azacnupo| 3.5 |HoHaH-7-
KapOOKCUIIATOM B KA4eCTBE HCXOHOTO MaTepuana, BhIXoa: 82%. MC (MDP, m/e) [M+1]" 422,4.
[0279] IIpomexyTouHOE COoeMHEeHHe 23-1: 2-(4-6en3un-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH
)
5

fipomexyrounoe
coepunenne 231

[0280] Cragus 1: Tper-OyTmi-2-(4-6en3mn-2-(2-n3onponideHu )-6-0KComunepas -
1-un)-7-a3acnupo|3.5|HoHaH-7-KapOOKCHIIAT.

[0281] Cwmech TpeT-OyTrin-2-(2-(2-n3onponuinderni)-6-okconunepasut- 1 -ui)-7-
asacriupo[3.5|HoHaH-7-kapbokcunara (1,0 r, 2,26 mmonb), OGensanpaeruaa (360,46 wr, 3,40
mmodb) 1 AcOH (271,97 wr, 4,53 mmons) B DCE (20 min) nepemernusanu npu 25°C B TeueHne
30 mun. 3arem NaBH(OAc); (1,44 r, 6,79 Mmonb) no0aBisi YacTIMH B CMeECh H
nepememnBain mpu 20°C B teuenne 3 4. Cmeck nmpombiBaiu Hachim. pacrBopoM NaHCO; (20
M % 2), cymmnu 0e3BomHbIM Na,SO4, ¢uabTpoBasn M koHUEeHTpHpoBand. HeouwnimenHoe
BEIIIECTBO OYMINAIU MMOCPEACTBOM KOJIOHOUHOW xpomatorpadun (cuimkarenb, smoeHT: PE/EA
(06./06.) = ot 5/1 mo 1/1) ¢ nonydyeruem Tper-OyTmi-2-(4-0eH3un-2-(2-u3onponrideHun)-6-
oKcomnunepasus- 1-ui)-7-a3acnupo| 3.5 |aonan-7-kapookcunara (1,0 r, 1,88 mmons, Berxoa: 83%)
B Bize Genoro Teepmoro semectsa. 'H AMP (400 MI'y, CDCLs) & ppm: 7,33-7,29 (m, 1H), 7,26-
7,17 (m, 2H), 7,16-7,04 (m, 4H), 6,85 (d, J = 6,8 I', 2H), 4,95 (s, 1H), 4,43 (s, 1H), 3,61 (m,
1H), 3,52 (m, 1H), 3,35-3,12 (m, 7H), 2,96 (m, 1H), 2,73-2,56 (m, 2H), 2,23 (m, 1H), 1,94 (m,
1H), 1,67-1,82 (m, 2H), 1,48 (m, 2H), 1,42 (s, 9H), 1,33 (s, 1H), 1,21 (d, J = 6,8 'y, 3H), 0,92
(d, J=6,8T1, 3H).

[0282] Cramgusa 2. tper-Oyrun-2-(4-6en3un-2-(2-n3onponuidenni)nunepasnt- 1-mn)-
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7-azacriupo[3.5|HoHaH-7-KapOOKCHIIAT.

[0283] B pacTBop TpeT-0yTni-2-(4-0er3un-2-(2-u3onponuipeHmn)-6-
oKcomnunepasus- 1-uin)-7-azacnupo| 3.5 |aonan-7-kapookcunara (1,0 r, 1,88 mmons) B TI'® (10
mut) nobasnsiiin BH3. THF (30 mu, 30 mmoub) o karursim mipu 25°C. Cmeck Harpesanu o 75°C B
TeyeHre 12 4. PeakiMOHHYIO CMeCh racwiii MOoCpeAcTBOM dTaHousa (10 mMit), KOHIIEHTPUPOBAJU
npu MOHKEHHOM JaBJIeHUN c MOJIy4eHHEM Tper-OyTri-2-(4-0en3ni-2-(2-
u3onponuidpeHun)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOokcunarta (970 MT,
HEOYHIIEHHOE BELIECTBO) B BUje Oesoro Teepaoro semectsa. MC (3P, m/e) [M+1]" 518,5.

[0284] Cragus 3: 2-(4-6en3un-2-(2-nzonponmidenun)nunepasu- 1 -mn)-7-
azacnupo[3.5|HoHaH.

[0285] B pactrBop Tper-OyTHin-2-(4-6en3un-2-(2-n3onponuidenni)nunepasut- 1-mn)-
7-azacniupo[3.5]HonaH-7-kapbokcunata (970 mr, 1,82 mmons) B MeOH (10 mu) mobasinsimu
HCI/MeOH (10 mn, 4 M) o karsim ipu 25°C. Pacteop nepemeruanu npu 20°C B Teuenue 4
4. PeakmoHHBIH pacTBOP KOHLEHTPUPOBaIU B BakyyMe. Ocrarok pasbasisin ¢ nomormbso HCI
(5 mi, 1 M), skcrparuposanu ¢ nomoinbio EtOAc (10 mu x 2). Perynuposanu pH BoxHo# (hass
= 8 ¢ momompro NaHCOs, skcrparupoBamu ¢ nomoinbto EtOAc (20 mn x 5). OObpenuHeHHbIE
opranuueckue (azpl cymuian 0e3BomHbIM NapSQs, (UIBTPOBANIM M KOHLIEHTPHPOBAIU C
MOJTy4YEeHUEM 2-(4-6en3mn-2-(2-n3onponuieHI ) TuNepasuH- 1 -m)-7-a3aciupol 3. S |HoHaHA
(529 wr, 1,27 mmoib, Bbixoa: 68%) B Buae 0eIOT0 TBEPAOTO BEINECTBA. 'H aMmp (400 MI'1,
CDCl) 6 ppm: 7,47 (d, J = 4,4 T'u, 1H), 7,28 (m, 4H), 7,24-7,15 (m, 3H), 7,14-7,06 (m, 1H),
3,83-3,56 (m, 2H), 3,51 (s, 2H), 3,37 (d, J = 6,8 I'y, 1H), 3,01-2,86 (m, 3H), 2,80-2,59 (m, SH),
2,38-2,25 (m, 2H), 2,22-2,13 (m, 1H), 1,84-1,54 (m, 3H), 1,53-1,39 (m, 4H), 1,35-1,28 (m, 1H),
1,25-1,22(d, T= 6,8 T, 3H), 1,12 (d, T = 6,8 T'y, 3H). MC (UDP, m/e) [M+1]" 418,4.

[0286] IIpomexyrounoe  coemmHeHue  24-1.  2-(2-(2-msomponmndenmn)-4-(1-

e TII ) Hepa3uHl- 1 -ui)-7-a3acupo| 3.5 JHoHaH
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.
N

%)
N

Mpomexyrounoe
coepunenue 24-1

[0287] Cragus I TpeT-0yTni-2-(2-(2-n3onponuidenni)-6-okco-4-(1-
benmmTHI) TUNepasuH- 1 -m)-7-azacnupo| 3.5 JHoHaH-7-kapOOKCHIIaT.

[0288] B pactBOp Tper-Oyruin-2-(2-(2-nzonponuindenun)-6-okconunepasut-1-um)-7-
azacnupo[3.5]Honan-7-kapOokcmnara (1,0 r, 2,26 mmons) B DMF (10 mu) mobasmsum (1-
opomatrn)oenzon (0,84 r, 4,53 mmonb) u CspCO3 (2,21 1, 6,79 mmonb). CMech mepeMeniBaiu
npu 80°C B Teuyenme 2 u. B cmech mobaBnsnm HaceimeHHbli pactBop NHyCl (50 m),
skcTparuposanu ¢ nomombo EtOAc (30 Mt X 3). O0bpenuHeHHbIe OpraHudeckue (asbl CyIIUIIH
Han Oe3BomHbIM NapSQ4, QUIBTPOBATM W KOHLEHTPHPOBAIH B Bakyyme. OCTaTOK OYHINAIH
MOCPEACTBOM KOJIOHOYHOM Xpomarorpaduu (cunmkarenb, smoeHT: PE/EA (06./06.) = 5/1) ¢
NOJIy4eHUEM TpeT-0yTii-2-(2-(2-monponundenin)-6-okco-4-(1-penmmram)nunepasud- 1 -wmn)-
7-a3zacniupo(3.5]noHan-7-kapookcunara (1,2 r, Bbxon: 73%) B BuAe OeCLIBETHOTO Maca.

[0289] Cragus 2: Tper-OyTrin-2-(2-(2-m3onponundermn)-4-(1-
benmmTHI) TUNepasuH- 1 -m)-7-azacnupo| 3.5 JHoHaH-7-kapOOKCHIIaT.

[0290] Cwmech Tper-OyTuin-2-(2-(2-uzonponuindennn)-6-okco-4-(1-
benwTII ) Uepa3uHl- 1 -ui)-7-a3acupo[ 3.5 JHoHaH-7-kapbokcunara (1,1 r, 2,02 Mmonb) u
BH;. THF (10 mi1) B TT® (10 mu1) nepememmusainu npu 70°C B Teuerune 16 u. Tlocie oxnaxneHus
no 0°C B cmech mobasnsin MeOH (20 mi) Mo KaruisiM U KOHIEHTPUPOBAIM MIPU MOHUKEHHOM
JaBJIEHUH C TOJy4eHUEM TpeT-O0yTui-2-(2-(2-uzonponundennn)-4-(1-gpernnstrn)nunepasus-1-

win)-7-azactiupo[3.5|HonaH-7-kapOokcunara (1,1 T, HEOUYHMINEHHOE BEIIECTBO) B BHIE

OecLBETHOrO Macja, KOTOPO€ HCIIOJB30BAIM HEMOCPENCTBEHHO U CIEAVIOmeH craauu Oe3
ounctki. MC (UQP, m/e) [M+1]" 532,4.
[0291] Cramusa 3: 2-(2-(2-uzonporundennn)-4-(1-pernnsTun)nunepasun-1-un)-7-

azacnupo[3.5|HoHaH.
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[0292] Cwmecp Tper-OyTmn-2-(2-(2-m3onpomundenmn)-4-( 1-penmmTin)nunepasus- 1-
wi)-7-azactupo[3.5|HonaH-7-kapbokcunara (1,0 r, 1,88 mmons) B HCI/EtOAc (10 mi, 4 M)
nepememuBanu npu 20°C B Teuenue 16 u. Tlocne ymaneHus pacTBOPHMTENS OCTATOK OYUIIAJIHA
nocpeacteom npemnaparuBHoi BOXKX (TFA). CMmech KOHIIEHTPUPOBAIHN B BaKyyMe, HOOaBIIsLIN
H,0 (50 mi) u perymuposanu pH = 11 ¢ ucnonszoBanuem BogHoro pactsopa NaOH (2 M).
Cwmecp skcrparupoBaiu ¢ nomoursio EtOAc (10 ma X 3). OObeanHeHHbIe OpraHudeckue ¢as3bl
cymmin 6e3BoaHbIM Na,SOy4, pumbTpoBanu U KOHIEHTPUPOBAJIH NPU MOHWKEHHOM JABJICHHU C
MOJTy4YEeHUEM 2-(2-(2-m3onponunpennn)-4-(1-pennmsTun)munepasus- 1-um)-7-
asacrpo[3.5]HoHaHa (537 mr, BbIXOX: 66%) B Buze Gernoit cmonbl. 'H SIMP (400 MI'y, CDCls)
S ppm: 7,57-7,35 (m, 2H), 7,31 (m, 2H), 7,27-7,22 (m, 3H), 7,18-7,05 (m, 2H), 3,69-3,53 (m,
1H), 3,40 - 3,34 (m, 1H), 3,16-3,05 (m, 1H), 3,02-2,82 (m, 3H), 2,75-2,52 (m, 5H), 2,46-2,25
(m, 3H), 2,24-2,09 (m, 2H), 1,71-1,64 (m, 1H), 1,37 (m, 3H), 1,33 (m, 3H), 1,31-1,26 (m, 2H),
1,22 (m, 3H), 1,01 (m, 1H). MC (MDP, m/e) [M+1]" 432 4.

[0293] IIpomexyrouHoe coenuHerne 25-1: 2-(2-(2-uzonpormndennn)-4-(1,2,3,4-

2T

TeTparuapoHadTanes- 1 -mn)nunepasus- 1-mn)-7-azacnupo[ 3.5 JHoHaH

N

N
H

NpomexyrouHoe
coepunenne 25.1

[0294] Cragus 1: 1,2,3,4-rerparunponadraneH- 1-om.

[0295] B pacrtBop 3,4-gurunponadranen-1(2H)-ona (8,0 r, 54,72 mmons) B TI'® (100
mn) nobasnsiu NaBHy (8,24 r, 219 mmonb) npu 0°C. Cmech nepememmusanu npu 20 °C B
teuenue 4 4. Cmece BputuBaiu B HyO (80 mu), sxcrparuposanu ¢ nomombio EtOAc (50 mi x 2).
OOvenuHenHble opraHudeckne (aspl cymmad Haa Oe3pomHbiM NapSQs, ¢uinbTpoBad U
KOHIICHTPUPOBAJH B BakyyMe ¢ nosyueHueM 1,23 4-rerparugponadranen-1-ona (6,0 T, BbIXOL!

74%) B BUAE JKEIATOTO MAacja, KOTOPOE HCIOJNB30BAIM HEMOCPEACTBEHHO U CIEAYIOIIEH
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cTaguu 0e3 JOMOJHHUTEIBHON OUHUCTKH.

[0296] Cragus 2: 1-6pom-1,2,3,4-TeTparuaponadraneH.

[0297] Cwmechb 1,23 4-terparunponadranen-1-oma (4,0 r, 26,99 mmons) u TMSBr
(4,96 1, 32,39 mmonb) nepememmuBanu 10 20°C B Teuenue 16 u. Cmeck Bouusanu 8 HyO (50 mn),
skcTparuposanu ¢ nomombio EtOAc (20 mut X 3). OObenuHEHHbIE OpraHuuecKue (pasbl CyIIUIIH
Han Oe3BomHbIM NapSQ4, QUIBTPOBATM W KOHLEHTPHPOBAIH B Bakyyme. OCTaTOK OYHINAIH
MOCPEACTBOM KOJIOHOYHOM Xpomarorpaduu (cunmkarenb, smoeHT: PE/EA (06./06.) = 5/1) ¢
nonydeHuem 1-6pom-1,2,3 4-rerparunponadranena (5,0 r, Beixon: 87%) B BUAE KENTOro Macha.

[0298] Cragus 3: Tper-0yTni-2-(2-(2-uzonpomundenmn)-6-okco-4-(1,2,3,4-
TeTparuapoHadranes- 1 -nin)nunepasus- 1 -ui)-7-azaciupo| 3. S [HoHaH-7-kapOoKcHar.

[0299] Cwmech TpeT-OyTrin-2-(2-(2-n3onponuinderni)-6-okconunepasut- 1 -ui)-7-
aszacriupo[3.5|HoHaH-7-kapOokcuiara (1,0 T, 2,26 MMOJIb), 1-6pom-1,2,3,4-
terparunpoHadranena (956 mr, 14,53 mmons) u Cs,COs (2,21 1, 6,79 mmons) B DMF (10 M)
nepemenuBaiu npu 80°C B Teuenue 16 u. Cmech BbuMBaNU B HacklmenHbid pactsop NH4Cl (50
M), sKcTparupoBain ¢ momomeio EtOAc (30 mu x 2). OO0benuHEeHHbIe OpraHuyeckue (asbl
cymmiau Han Oe3BomHbIM NapSO4, GuIbTpoBaNIM W KOHLEHTPUPOBAJ M B Bakyyme. OcCTaTok
OYMIIAJIA TIOCPEACTBOM KOJIOHOUHOM XpomaTorpaduu (cunkarens, 3;moeHT. PE/EA (06./00.) =
6/1) c MOJIy4YEeHUEM Tper-OyTrin-2-(2-(2-nzonponundennin)-6-oxco-4-(1,2,3,4-
TeTparuapoHadTaneH- 1 -un)nmunepasun- 1-wn)-7-azacnupo[ 3. S|Honan-7-kapookcunara (0,9 T,
BBIXOJ: 69%) B BHe skenToro Maciaa. MC (MDP, m/e) [M+1]" 572.4.

[0300] Cragus 4: TpeT-0yTun-2-(2-(2-msonponmndennn)-4-(1,2,3,4-
TeTparuapoHadranes- 1 -nin)nunepasus- 1 -ui)-7-azaciupo| 3. S [HoHaH-7-kapOoKcHar.

[0301] Cwmech Tper-OyTin-2-(2-(2-nzonpormmidenni)-6-oxco-4-(1,2,3,4-
TeTparuapoHadTaneH- 1 -un)nunepasun- 1-mn)-7-azacnupo[ 3. S JHoHan-7-kapookcwmnara (0,8 r, 1,4
mmonb) 1 BH3;. THF (5 mi, 5 mmoins) B TT'® (5 mi) nepemernnsanu nipu 70°C B Teduenue 16 4.
IMocne oxnaxnenust 1o 0°C cmech noGasnsin MeOH (10 Mi1) N0 KamisiM ¥ KOHLEHTPUPOBAJIH
IPU TOHWKEHHOM JaBJIEHUH C TOJy4YeHueM Tper-Oyrui-2-(2-(2-uzonpormndennn)-4-(1,2,3,4-
TeTparuapoHadTaneH- 1 -un)nmunepasun- 1-wn)-7-azacnupo[ 3. S|Honan-7-kapookcunara (0,8 T,
HEOUHIIEHHOE BEIIECTBO) B BHIe OECI[BETHOTO Macja, KOTOPOE MCIOIb30BAIH HETIOCPEICTBEHHO
IUISL CIEAYIOIEH CTaguu Oe3 OYMCTKH.

[0302] Cramua 5:  2-(2-(2-uzonpormndennn)-4-(1,2,3,4-rerparunponadraien-1-
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wi)nunepasus- 1 -ui)-7-azacnupo([3.5]HoHaH.

[0303] Cwmech Tper-OyTuin-2-(2-(2-nzonpormmndennn)-4-(1,2,3,4-
TeTparuapoHadTaneH-1-un) nunepasun-1-mn)-7-azacnupo[3.5|HoHan-7-kapookcunara (700 wmr,
1,25 mmons) B HCI/EtOAc (10 mn, 4 M) nepememmusanu npu 20°C B Teuenue 3 4. Iocne
yIaJeHUs1 PACTBOPUTEIISI OCTATOK ounInainy nocpenctsoM npenaparusaoit B2XKX (TFA). Cmech
KOHLICHTPUPOBAJIU B BaKyyMe U peryauposanu pH = 9-10 ¢ ucnonb3oBanueM BOJHOTO pacTBOpa
NaOH (1 M). Cwmecw skcrparupoBaniu ¢ nomombio EtOAc (10 mi x 3). OObenuHeHHBIE
opranndeckue ¢aspl cymmau 0e3BoaHbM Na; SOy, GUIbTpOBAIN U KOHLIEHTPHUPOBAIHN B BAKYyMe
¢ monydeHueMm 2-(2-(2-uzonpormndennn)-4-(1,2,3,4-rerparugponadranes- 1-wnnunepasus-1-
w)-7-asacrupo[ 3.5 |HonaHa (365 Mr, BeIxOI: 64%) B Bume Genoro TBeporo Bemectsa. 'H SIMP
(400 MI'y, CDClL) 6 ppm: 7,76 (m, 1H), 7,57-7,42 (m, 1H), 7,24-7,12 (m, 4H), 7,09-6,98 (m,
2H), 3,89-3,39 (m, 4H), 3,16-2,85 (m, 4H), 2,73-2,60 (m, 6H), 2,55-2,33 (m, 2H), 2,24-2,15 (m,
1H), 1,95 (m, 2H), 1,73-1,62 (m, 4H), 1,37-1,22 (m, 11H), 1,02 (m, 1H). MC (UDP, m/e) [M+1]"
458,3.

[0304] IIpomexkyTouHOE COENUHEHHE 26-1: 2-(2-(2-m3onponuigeHmn)-4-

(deneTmnunepasuH- 1-mi)-7-azacrupo[3.5|HoHaH

,gw‘

RpomexyrouHoe
coenunenne 26-1

[0305] Cragus I: TpeT-0yTun-2-(2-(2-u3onponmideHun )-6-okco-4-
denernnnunepasus-1-nin)-7-azactupo[ 3. S|HoHaH-7-KapOOKCUIaT.

[0306] B pactBOop Tper-Oyrun-2-(2-(2-nzonponuindenun)-6-okconunepasut- 1-um)-7-
aszacniupo[3.5|HonaH-7-kapbokcunara (700 mr, 1,59 mmons) B DCE (10 wmu) nobaemsimu 2-
¢denmnaneransaerun (285,7 mr, 2,38 mmo), HOAc (190,38 wmr, 3,17 mmons) u NaBH(OACc)s

(739,1 mr, 3,49 mmounp). PactBop mepememmBanu npu 25°C B Teduenue 12 4. PeakiimoHHyrO
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cMmech BbutMBaH B Hackim. pactBop NaHCO; no pH = 7, skcTparuposainu ¢ momoinsio JIXM (10
M1 X 3). OObearHEHHBIE OPraHUYECKHE CJIOW MPOMBIBAIN COJIEBBIM PAacTBOPOM, CYIIWJIHM Hax
Na,SO,, ¢unsTpoBamu M KOHLUEHTPUPOBAIN NPH MOHIKEHHOM AaBiieHHMH. OCTaTOK OYHINAIA
MOCPEACTBOM KOJIOHOYHOH Xpomartorpaduu (cumukarens, smoeHT: PE/EA (06./06.) = ot 10/1 no
2/1) ¢ moaydeHueM Tper-OyTui-2-(2-(2-m3onponmidpernn )-6-okco-4-peHerTnamnunepasus- 1 -ni)-
7-asacmupo[3.5|HoHan-7-kapGokcmnara (0,5 T, Bhxox: 58%) B BHzme skeatoro macia. 'H SIMP
(400 MI'u, CDCl) 6 ppm: 7,34-7,28 (m, 2H), 7,25-7,03 (m, 6H), 6,85 (d, J = 7,2 'y, 2H), 4,95
(brs, 1H), 4,42 (br s, 1H), 3,68-3,46 (m, 2H), 3,37-3,09 (m, 7H), 2,97 (t, 1H), 2,73-2,56 (m, 2H),
2,32-2,18 (m, 1H), 2,02-1,85 (m, 1H), 1,83-1,67 (m, 2H), 1,42 (s, 9H), 1,22 (d, J = 6,8 'y, 3H),
0,93 (d, ] =6,8 'y, 3H).

[0307] Cramusa 2: Tper-Oyrun-2-(2-(2-uzonporuidennn)-4-peHernamnunepasus- 1 -
wi1)-7-a3actmupo| 3.5 |HoHaH-7-KapOOKCHIIAT.

[0308] PactBop Tper-OyTi-2-(2-(2-m3onponmideHmn)-6-okco-4-peHeTumnunepa3na-
1-nm)-7-a3acnmpo[3.5|nonan-7-kapookcunara (0,6 r, 1,1 mmons) 8 BH;. THF (10 mn, 1 M)
nepememnBain npu 70°C B TeueHue 12 4. PeakiimonHyro cMech racuiu rnocpeactsoM MeOH (5
i) npu 0°C u nepemermmBanu npu 25°C B TeueHue 30 muH. CMech KOHLEHTPHUPOBAIH IPH
MOHUKEHHOM JaBJIEHUN c MOJTyYCHUEM TpeT-OyTiin-2-(2-(2-u3onponuideHun)-4-
¢denernnnunepasus-1-ni)-7-a3acnupo[ 3. S|HoHaH-7-kapbokcunara (600 Mr, HEOYHIIEHHOE
BEILIECTBO) B BHE xkenroro Macia. MC (MDP, m/e) [M+1]" 532,5.

[0309] Cragus 3: 2-(2-(2-m3onponundenmnn)-4-penernnnunepasud- 1-mn)-7-
azacnupo[3.5|HoHaH.

[0310] PactBop Tper-OyTmn-2-(2-(2-m3onponundenmn)-4-penernnnunepasus-1-mn)-
7-azacrimpo[3.5]Honan-7-kapbokcmnata (0,6 r, 1,1 mmons) B TFA (1 mn) u AXM (10 m)
nepememnBany npu 20°C B TeueHue 12 4. PeaklLlMOHHYIO CMeCh BBUIMBAIU B BOJH. PacTBOP
NayCOs; (300 mu), skctparupoBaigun ¢ mnomombio JAXM (20 ma x 3). OObenniHeHHBIE
OpPraHUYeCKHUEe CIIOM MPOMBIBAIN COJIEBBIM PAacTBOpPOM, cymmin Hax Na,SOs, gumpTpoBamu u
KOHIIEHTPUPOBAJIM TPU TOHIWKEHHOM JaBJeHHUH. HeouMImeHHbII TPOAYKT  OYHINAJH
nocpenctsoM mnpenapatuHoit BOXKX (HCl) ¢ monyuenuem 2-(2-(2-nzonpormindenni)-4-
(denermnnunepasuH- 1-mi)-7-azacmupo[3.5]aonana (130 mr, comp HCI, Beixom: 27% ¢ aByx
cramuii) B Buze Gesoro TBeproro semectsa. 'H SIMP (400 MI', CH;OH-d4) & ppm: 7,96 (d, T =
7,6 T'u, 1H), 7,51-7,49 (m, 2H), 7,36-7,26 (m, 5H), 5,25 (s, 1H), 4,05 (m, 1H), 3,85-3,54 (m,
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4H), 3,54-3,31 (m, 4H), 3,20-3,17 (m, 2H), 3,03-2,95 (m, 4H), 2,33 (m, 1H), 1,75-1,71 (m, 3H),
1,64-1,61 (m, 2H), 1,38 (d, J = 6,8 ', 3H), 1,28 (d, J = 6,8 I', 3H). MC (UDP, m/e) [M+1]"
432.4.

[0311] IIpomexyTouHOE COoeMHEeHHe 28-1: 2-(4-(4-Ppropbensmn)-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH

F
)

N

ENS
N
H

TNpowexyrounos
coenunenue 281

[0312] Cragus I: TpeT-OyTii-2-(4-(4-propbensmn)-2-(2-uzonponuidenr )-6-
okcomnurnepasut- 1 -mi)-7-azacmupo[ 3.5 JHoHaH-7-kapOoKcUar.

[0313] B pactBop Tper-Oyruin-2-(2-(2-nzonponuindenun)-6-okconunepasut- 1-um)-7-
azacnupo[3.5]Honan-7-kapookcunara (700 mr, 1,59 mmons) B DCE (10 mun) mobasnsmm 4-
¢dropbensanmpnerun  (671,9 wr, 3,17 wmmonb), HOAc (190,38 wmr, 3,17 wmmonb) u
NaBH(OACc)3(190,38 wmr, 3,17 mmounb). PactBop nepemermmBanu npu 25°C B Teuenue 12 4. B
peakimoHHyK cMmech nodapnsin Hackim. pactBop NaHCO; mo pH = 7, skcrtparupoBanu ¢
nomompo JAXM (10 M x 3). OObenuHEeHHblE OPraHUYECKHE CJIOM TPOMBIBAIN COJIEBBIM
pactBopoMm, cymmin Hag NaySOs, (GUIBTPOBATM W KOHUEHTPUPOBAIU TNPU TOHIKEHHOM
naneHud. OCTAaTOK OYHMINAIM IOCPEACTBOM KOJIOHOYHOW XpomaTtorpaduu (CHIMKAreb,
smoeHT: PE/EA (06./06.) = ot 10/1 no 2/1) ¢ monydenuem tper-OyTii-2-(4-(4-propdensmn)-2-
(2-m3omponundennn)-6-okconunepasun- 1 -mn)-7-azacrmupo[ 3. S|HoHaH-7-kapbokcmnara (0,5 T,
BBIXOZ 57,3%) B BUze enroro mMacna. 'H SIMP (400 MI'y, CDCLs) & ppm: 7,23-7,03 (m, 3H),
6,70-6,67 (m, 4H), 4,85 (s, 3H), 4,37 (s, 1H), 3,51-3,43 (m, 2H), 3,20-3,04 (m, 6H), 2,57-2,54
(m, 1H), 2,20-2,10 (m, 2H), 1,82-1,91 (m, 1H), 1,66-1,58 (m, 2H), 1,45-1,38 (m, 2H), 1,20-1,17
(m, 2H), 1,34 (s, 9H), 1,14 (d, J = 6,8 I', 3H), 0,85 (d, J = 6,8 'y, 3H).

[0314] Cragus 2: Tper-OyTuin-2-(4-(4-¢propbenzumn)-2-(2-
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n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

[0315] B pactBop  Tper-OyTuin-2-(4-(4-¢propbensmn)-2-(2-uzonponuiadenrn)-6-
okcomnwunepasut- 1 -mi)-7-azacrupo[ 3.5 JHonaH-7-kapdokcunara (0,5 r, 0,91 mmons) B BH;. THF
(10 min) nepememuBamu npu 60°C B Teyenne 12 4. PeakIMOHHYIO CMeCh TaCHJIN C TIOMOIIBIO
MeOH (10 mm) mpu 0°C u mnepememmBanu npu 25°C B teuenne 30 mmH. Cwmech
KOHLEHTPUPOBAJIA TMPU TIOHMKEHHOM JaBJICHUHM C MOJydeHueM Tper-Oyrun-2-(4-(4-
¢dTopbenzun)-2-(2-uzonponmindeHmn)nunepasus- 1 -ni)-7-azactupo[ 3. S [HoHaH-7-kapOoKcHIaTa
(600 Mr, HEOUMINEHHOE BEINEeCTBO) B BHIE JKEJNTOTO Macjia, KOTOPOE HCIOJIb30BAJIH
HENOCPEICTBEHHO Oe3 nononHuTeNnbHoi ounctkn. MC (MDP, m/e) [M+1]" 536,4.

[0316] Cramua 3: 2-(4-(4-¢propbensmn)-2-(2-uzonponmndeHun)nunepasnt-1-mm)-7-
azacnupo[3.5|HoHaH.

[0317] B pacTBop TpeT-0yTun-2-(4-(4-propbensmn)-2-(2-
n3onponuiadpeHu)nunepasus- 1-mn)-7-azacnupo| 3.5 JHonan-7-kapdokcunara (0,6 r, 1,12 Mmorb)
B JIXM (10 mi) nobasmsumu TFA (1 mu). PactBop mepemermmBanu npu 25°C B Teuenue 12 4.
CMmech KOHLIEHTPUPOBAIU NMPU MOHMKEHHOM AaByieHMH. OCTaTOK BBUITMBAJIM B BOJH. PacTBOP
NayCOs (30 wmun), skcrparmpoBajqum ¢ nomombo JAXM (20 ma X 3). OObenuHEHHBbIE
OPraHUYeCKHUEe CIIOM MPOMBIBAIN COJIEBBIM PacTBOpPOM, cymuin Han NapSOs4, gumpTpoBamu u
KOHLIEHTPUPOBAJIM TIPU TIOHWKEHHOM JHaBJIEHUH ¢ mojiyueHuem 2-(4-(4-propbensmn)-2-(2-
n3onponuiadpeHnn)nunepasus- 1-mn)-7-azacnupo[3.5]nonana (300 mr, BeIxom: 62%) B BuUAe
JkenToro Teepaoro serectsa. 'H SIMP (400 MI'y, CDCls) & ppm: 7,47 (s, 1H), 7,25-7,12 (m,
3H), 6,99-6,95 (m, 2H), 3,64-3,63 (m, 1H), 3,48 (s, 1H), 2,98-2,87 (m, 2H), 2,65-2,59 (m, 4H),
2,30-2,29 (m, 3H), 1,92 (m, 4H), 1,75 (m, 1H), 1,65 (t, 1H), 1,35-1,32 (m, 4H), 1,25 (d, J = 6,8
'y, 3H), 1,13 (d, J = 6,8 T'y, 3H). MC (MDP, m/e) [M+1]" 436,3.

[0318] IIpomexyrtouHoe coemuHenue 28-la: (R wmm S)-2-(4-(4-propbenzmn)-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH
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Npomexyrounce coepunenne 28-1 a

[0319] Cragus I Tper-OyTrn-(R WIH S)-2-(4-(4-propOensmn)-2-(2-
u3onponuiIQpeHnT)-6-okconunepasut- 1-ui)-7-azacupo| 3. 5|HoHaH-7-kapOOKCHIIAT.

B pactBop tper-Oytmn-(R umm S)-2-(2-(2-uzonponuidenn)-6-okconunepasun-1-um)-7-
aszacniupo[3.5|HoHaH-7-kapbokcunara (1,0 r, 2,26 mmons) B DCE (10 mn) nmobGasmsuin 4-
¢dTopbenzanpnernn (353,97 mr, 2,49 mmons), HOAc (271,97 wmr, 4,53 mmonb) u NaBH(OAc);
(1,44 1, 6,79 mmonb). Cmech nepemernnsany npu 25°C B Teuenue 12 4. B peakoHHY0 cMech
nobasisuin Hacei. pactBop NaHCOs; no pH = 9, skcrparuposanu ¢ nomoribro JJXM (10 ma %
3). O6penHeHHbIE OPraHUYECKUE CJION TPOMBIBAIIN COJIEBBIM PACTBOPOM, CyIIHiIH Hag Na; SOy,
$unbTpOBaIM U KOHLUEHTPUPOBAIM TMPH TMOHWKEHHOM JaBieHHH. (OCTaToOK OYHINAIU
MOCPEACTBOM KOJIOHOYHOH Xpomartorpaduu (cumukarens, smoeHT: PE/EA (06./06.) = ot 10/1 no
2/1) ¢ mnonydenuem tper-Oyrun-(R wumm  S)-2-(4-(4-¢propbensmn)-2-(2-u3onponundenun)-6-
okcomnunepasus- 1-ui)-7-azacnupo| 3.5 |Honan-7-kapookcunara (0,9 r, Beixox: 72%) B BUAE
KEJITOTO MacJa.

Cragus 2: Tper-OyTrn-(R WIH S)-2-(4-(4-propbensmn)-2-(2-
n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

[0320] B pacTBop Tper-OyTrn-(R WIH S)-2-(4-(4-propOensmn)-2-(2-
u3onponuiIdeHn)-6-okconunepasun- 1 -ui)-7-azaciupo| 3. S|Honan-7-xkap6okcunara (0,9 r, 1,64
mmone) B BH;. THF (16,5 M) nepemenmBanu npu 70°C B Teuenue 12 4. PeakoOHHYIO cMecCh
racum ¢ nomombto MeOH (10 mi) nmpu 0°C u nepememuBanu nipu 25°C B Teyenune 30 MUH.
CMmech KOHLIEHTPHUPOBAJIH NPY MOHWKEHHOM JABJICHUHU C MOJydeHneM Tper-oyTmin-(R wim S)-2-

(4-(4-Ppropoensmn)-2-(2-nzonponundeHnn)nunepasut- 1 -mn)-7-azacrnupo[ 3.5 |HoHan-7-
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kapOoxkcunara (1,0 r, HEOUHIEHHOE BELIECTBO) B BHJIE JKEJITOTO Maciia, KOTOPOE HUCIOIb30BAIH
HENOCPENCTBEHHO Oe3 nononHuTeNnbHoi ounctkn. MC (MDP, m/e) [M+1]" 536,5.

[0321] Cragus 3: (R wiu S)-2-(4-(4-propbdensmn)-2-(2-m3onponuiiheHu ) munepa3uH-
1-n)-7-a3actmpo[ 3. S|HOHaH.

[0322] B pacTBop Tper-OyTrn-(R WIH S)-2-(4-(4-propOensmn)-2-(2-
n3onponuidpeHu)nunepasus- 1-mn)-7-azacnupo| 3.5 JHonan-7-kapdokcunara (1,0 r, 1,87 mmorb)
B MeOH (10 mu) nobasnsmu HCI (4,67 mu). Cmech nepemernnsanu npu 25°C B Tedenue 2 .
CMmech KOHLEHTPHPOBAIU MPU TOHIKEHHOM JNaBieHWH. OCTaTOK BBUIMBAJIM B HACBILICHHBIN
pactBop Na,CO; (30 mu), skcrparupoBanu ¢ nomomisro XM (20 ma x 3). OO0benuHeHHbBIS
OPraHUYeCKHUEe CIIOM MPOMBIBAIN COJIEBBIM PacTBOpPOM, cymmin Hax NapSOs, gumpTpoBamu u
KOHLIEHTPUPOBAJIU MPHU TIOHIKEHHOM JaBjieHuu ¢ nojydeHueM (R wim S)-2-(4-(4-propOensmn)-
2-(2-n3onponunderun)nunepasu- 1-mn)-7-azacrupo[ 3.5 |aoHana (435 mr, Beixon: 58%) B Bune
JKeITOro TBepaoro semectsa. 'H SIMP (400 MI'y, CDCls) § ppm: 7,48 (br s, 1H), 7,27-7,18 (m,
2H), 7,16-7,10 (m, 1H), 6,97 (t, 2H), 3,63 (m, 1H), 3,48 (s, 2H), 3,36 (br s, 1H), 3,05-2,97 (m,
1H), 2,94-2,84 (m, 2H), 2,66-2,56 (m, 3H), 2,35-2,25 (m, 2H), 2,20-2,13 (m, 2H), 1,86-1,57 (m,
4H), 1,28-1,47 (m, SH), 1,24-1,27 (d, J = 6,8 I'y, 3H), 1,13 (d, J = 6,8 I'y, 3H). MC (MDP, m/e)
[M+1]" 436,3

[0323] IIpomexyTouHOE COoeMHEeHHe 29-1: 2-(4-(4-xnopbensmn)-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH

m
| :)
.

Npomexyrounos coepunenne 29-1

[0324] Cragus I: TpeT-0yTii-2-(4-(4-xnopbenswn)-2-(2-uzonponuidenrn )-6-
okcomnurnepasut- 1 -mi)-7-azacmupo[ 3.5 JHoHaH-7-kapOoKcUar.

[0325] B pactBop Tper-Oyruin-2-(2-(2-nzonponundenni)-6-okconunepasut- 1-um)-7-
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azacnupo[3.5]nonan-7-kapookcunara (1,2 r, 2,72 mmones) B DCE (10 min) nobasmsuin AcOH
(326,36 wmr, 5,43 wmmosb) u 4-xnopbenzampaerun (420,71 wr, 2,99 wmmons). Cmechb
nepememnain npu 25°C B Teuenue 1 1. 3arem NaBH(OAc); (1,73 1, 8,15 mmoib) nobasinsinm B
pactBop. Cmech nepemewmnBanu npu 25°C B Teuenne eme 12 4. PeakiMOHHYIO CMeCh BBUTHBAJIH
B Hacbim. pactBop NaHCO; (50 wmu), skcrparuposamu ¢ momoupto EtOAc (100 ma x 2).
OObenvHeHHbIE OPraHUYECKUE CJIOM IMPOMBIBATIM COJIEBBIM PACTBOPOM, CYIIMIN O€3BOIHBIM
Na,SO4, ¢unpTpoBaNM M KOHLEHTPHPOBAIU NPH MOHIWKEHHOM MAaBieHHH. HeouuineHHbIN
NPOAYKT OYHINAIU TMOCPENCTBOM KOJOHOYHOH Xpomatorpadun (cuimkarenb, 3imoeHT. PE/EA
(06./06.) = or 5/1 gpgo 2/1) c¢ mnoayueHueMm Tper-OyTHI-2-(4-(4-xn0pOenH3mN)-2-(2-
u3onponuiIdeHn)-6-okconunepasun- 1 -ui)-7-azacnmupo| 3. S|Honan-7-kap6okcunara (1,2 r, 2,12
MMOJIb, BBIXOX: 78%) B BUIE JKEJNITOrO Macia.

Cranus 2: Tper-Oytun-2-(4-(4-xnopoeHsun)-2-(2-n3onponuipeHm)nunepasut- 1 -mm)-7-
aszacniupo[ 3.5 |HoHaH-7-kapOokcuar.

[0326] Cwmech TpeT-0yTun-2-(4-(4-xnopoeH3mn)-2-(2-u3onponuipeHun)-0-
okcomnwunepasut- 1 -mi)-7-azacrupo[ 3.5 JHonaH-7-kapbokcunara (1,2 r, 2,12 mmons) u BH;. THF
(21,19 mn, 21,19 mmons) B TI'® (10 mu) nmepememmBanu npu 70°C B TedeHue 12 4.
Peakunonnsiii pacrBop racunu mocpeactsoM MeOH (10 mu1) u KOHLEHTPUPOBAIUM TpPHU
MOHM>KEHHOM JaBJIEHUU c MOJy4YeHUEM TpeT-OyTuin-2-(4-(4-xnopbensmn)-2-(2-
u3onponuidpeHun)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOokcunarta (1,2 r,
HEOUHIIEHHOE BEIECTBO), KOTOPBIN HCIONb30BAIN HEMOCPENCTBEHHO ISl CIEAYIOIIeH CTaauu
0e3 OTIOTHUTENbHON PEaKLIUH.

[0327] Cragus 3: 2-(4-(4-xnopbensui)-2-(2-uzonponwideHun)nunepasun- 1 -mm)-7-
azacnupo[3.5|HoHaH.

[0328] B cmech Tper-Oytin-2-(4-(4-xnopbensun)-2-(2-m3onponuiiheHu ) unepa3uH-
1-nm)-7-a3acnupo[3.5|nonan-7-kapookcunara (1,2 r, 2,17 mmons) u HCl (5,43 wmun, 21,73
mmonb) B MeOH (30 mu) nepememuBanu npu 25°C B TeueHue 2 4. PeakIIMOHHBIA pacTBOP
KOHIICHTPUPOBAJH TPH TMOHIKEHHOM JaBJIeHWH. PeakIMOHHYI0 CMECh BBUIMBAJIHM B HACBILL.
pactBop NaHCO; (50 mi), sxctparupoBaiu ¢ nomomibio EtOAc (100 M x 2). O0benuHeHHbIe
OpPraHWYeCKHe CJIOM TPOMBIBAIA COJIEBBIM PacTBOPOM, CYIIMIH 0e3BOIHBIM Nap SOy,
¢unbTpOBaIM Y KOHLUEHTPUPOBAIM NPU TOHWKEHHOM JaBJIEHUM C TmojydeHuem 2-(4-(4-

xyopOen3mn )-2-(2-u3onponmidenun)nunepasu- 1 -mi)-7-azacupo[ 3.5 |Honana (445 wmr, 1,36
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MMOJIb, BHIXOJ: 45%) B BUIE rpsi3HO-Gesoro Tepnoro semecrsa. 'H SIMP (400 MI'y, CDCLs) &
ppm: 7,49 (br s, 1H), 7,36-7,28 (m, 2H), 7,26-7,11 (m, SH), 3,65 (br d, J = 8,8 ', 1H), 3,50 (s,
3H), 3,05-2,97 (m, 2H), 2,96-2,86 (m, 3H), 2,68-2,58 (m, 7H), 2,36-2,14 (m, 4H), 1,71-1,64 (m,
3H), 1,28 (m, 4H), 1,16 (m, 6H). MC (UQP, m/e) [M+1]" 452,3.

[0329] IIpomexyrouHoe coemmnHeHue 29-la: (R wmmm S)-2-(4-(4-xnopOensmn)-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH

fipoMexyrounce
coepunenue 29-1a

[0330] Cragus I Tper-OyTni-(R WIH S)-2-(4-(4-xnopbensmn)-2-(2-
u3onponuiIQpeHnT)-6-okconunepasut- 1-ui)-7-azacupo| 3. 5|HoHaH-7-kapOOKCHIIAT.

[0331] B pacTBop TpeT-OyTun-(R WJIH S)-2-(2-(2-u3onponund e )-6-
oKcomnunepasus- 1-ui)-7-azacnupo| 3.5 |aonan-7-kapookcunara (1,0 r, 2,26 mmons) B DCE (15
i) nobaensmn AcOH (271,97 wr, 4,53 mmonb) u 4-xnmopOensanpnerun (477,46 wmr, 3,40
mmodb). Cmech nepememnBanu npu 20°C B Teuenue 30 muH., 3ateM NaBH(OAc); (959,86 wr,
4,53 mmozb) noGasysin 1 nepemernuBany npu 20°C B TeueHue emte 12 4. PeakunoHHYIO cMech
BbUTMBANN B HacklleHHbIH pactBop NaHCO; (50 mi), skcrparuposanu ¢ nomornsio EtOAc (100
M x 2). OObenuHEHHbIE OPraHWYECKHE CJOW MPOMBIBAIH COJIEBBIM PACTBOPOM, CYLIMIIU
6e3BogHbM  Na,SO,, GuIbTPOBAIM W KOHLUEHTPHPOBAIH IPH MMOHWKEHHOM JaBIICHHH.
HeounimeHHbIil MPOAYKT OYHINAIH MOCPEICTBOM KOJOHOYHOW Xpomarorpaduu (CHIMKAreib,
samoeHT. PE/EA (06./06.) = or 5/1 nmo 2/1) ¢ monyuenuem tper-Oytmn-(R wmm S)-2-(4-(4-
xyiopOen3mn )-2-(2-usonponmideHun )-6-okconunepasun- 1 -ui)-7-azactupo| 3.5 |Honan-7-
kapOoxcunara (1,0 r, Berxon: 78%) B BHIE JKENTOrO Macna.

[0332] Cragus 2: Tper-OyTni-(R WIH S)-2-(4-(4-xnopbensmn)-2-(2-

n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.
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[0333] Cwmechb Tper-Oytun-(R wim S)-2-(4-(4-xnopbensmn)-2-(2-uzonponmideHun )-6-
okcomnwunepasut- 1 -mi)-7-azacrupo[ 3.5 JHonan-7-kapdokcunara (1,0 r, 1,77 mmons) u BH;. THF
(17,66 mn, 17,66 mmons) B TI'® (15 mu) nmepememmBanu npu 70°C B TedeHue 12 4.
Peakunonsslii pacrBop racmiu ¢ nomombio MeOH (10 M) M KOHIEHTPHPOBAIM TIPU
NOHMKEHHOM JIaBJICHUH C TnonydeHueM TtpeT-Oytmn-(R wmm  S)-2-(4-(4-xnopbensmn)-2-(2-
u3onponuidpeHun)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOokcunarta (1,0 r,
HEOUHIIIEHHOE BEIEeCTBO), KOTOPBII HCIOIb30BAIN HEMOCPEICTBEHHO AJISI CIEAVIOMEH CTatuu
0e3 OTIOTHUTENbHON PEaKLIUH.

[0334] Cragus 3: (R wiu S)-2-(4-(4-xnopbensun)-2-(2-u3onponuiiheHu ) unepa3uH-
1-n)-7-a3actmpo[ 3. S|HOHaH.

[0335] B cMech Tper-OyTri-(R 12001 S)-2-(4-(4-xnopbensmn)-2-(2-
n3onponuidpeHu)nunepasus- 1-mn)-7-azacnupo| 3.5 JHonan-7-kapdokcunara (1,0 r, 1,81 mmorb)
B MeOH (5 M) no6Gasisuiu pacresop HCI/MeOH (5 mn, 4 M). Cmech nepemerusaiu npu 20°C B
TeueHne 2 4. PeakunoHHBI pacTBOpP KOHLEHTPUPOBAIU TMPH TOHWKEHHOM JIaBJICHHH.
PeaknnonHyr0 cMech BbUIMBaIN B HachieHHbIH pacTBop NaHCOs (50 mur), skcTparupoBaiu ¢
nomotpio EtOAc (100 ma x 2). OObeOUHEHHbIE OPraHUYECKHE CJIOM MPOMBIBAIH COJIEBBIM
pactBopoMm, cymmin 0e3BoaHbM Nap SOy, GUIBTPOBAIM M KOHIEHTPHUPOBAIH MPH MOHUKEHHOM
nasyieHnn ¢ noaydeHueM (R nmm S)-2-(4-(4-xnopbensmn)-2-(2-nzonponunderun)nunepasus-1-
w)-7-asacrupo[3.5]Honana (322 Mr, BbIXOH: 39%) B BHIE JKENTOrO TBEPAOro BemecTsa. 'H
SAMP (400 MI'u, CDCls) 6 ppm: 7,50 (br s, 1H), 7,27 (s, 4H), 7,25-7,19 (m, 2H), 7,15 (d, J = 6,8
I'n, 1H), 3,67 (br s, 2H), 3,45-3,29 (m, 1H), 3,04-2,87 (m, 3H), 2,69-2,56 (m, SH), 2,36-2,27 (m,
2H), 2,24-2,16 (m, 1H), 1,78 (s, 1H), 1,73-1,63 (m, 2H), 1,33 (m, 3H), 1,28 (br d, J = 6,8 I'y,
4H), 1,16 (br d, J = 6,4 T'y, 4H). MC (UDP, m/e) [M+1]" 452,4.

[0336] IIpomexyrounoe  coemmneHue  30-1:  2-(2-(2-msomponmndenmn)-4-(4-

MeTHIOCH3UI ) TUTepa3uH- 1 -1m)-7-a3acupo| 3.5 |HoHaH
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fipomemyrounce coepmunenue 30-1

[0337] Cragus 1.  Tper-OyTmn-2-(2-(2-m3onponuideHin)-4-(4-MeTUIOeH3 M )-6-
okcomnurnepasut- 1 -mi)-7-azacmupo[ 3.5 JHoHaH-7-kapOoKcUar.

[0338] B pactBop Tper-Oyruin-2-(2-(2-nzonponuindenun)-6-okconunepasut- 1-um)-7-
azacnupo[3.5]nonan-7-kapookcunara (1,2 r, 2,72 mmones) B DCE (10 min) nobasmsuin AcOH
(326,36 wmr, 5,43 wmmonb) u 4-mertunbdenzanpaerun (359,13 wmr, 2,72 mmousb). Cmechb
nepememnain npu 25°C B Teuenue 1 1. 3arem NaBH(OAc); (1,73 1, 8,15 mmoib) nobasinsinm B
pactBop. Cmech nepememnBanu npu 25°C B TeueHue eme 12 4. PeakiMOHHYIO CMeCh BBUTHBAJIN
B Hacbim. pactBop NaHCO; (50 wmu), skcrparuposamu ¢ momoupto EtOAc (100 ma x 2).
OObenvHeHHbIE OPraHUYECKUE CJIOM IMPOMBIBATIM COJIEBBIM PACTBOPOM, CYIIMIN O€3BOIHBIM
Na,SO4, ¢unpTpoBaNM M KOHLUEHTPHPOBAIU MPU IOHMKEHHOM pAaBiieHHH. HeounineHHbIN
NPOAYKT OYHINAIU TMOCPENCTBOM KOJOHOYHOH Xpomartorpaduu (cunmkarens, 3moeHT. PE/EA
(06./06.)) = or 5/1 pmo 2/1) ¢ mnonyuenuem Tper-OyTmi-2-(2-(2-m3onponundenun)-4-(4-
MeTHIOEH3MI )-0-0Kconunepasut- 1 -mn)-7-a3acnupo| 3. S|nonan-7-kapookcunara (1,18 r, 2,16
MMOJIb, BBIXOX: 79,6%) B BUJIE )KENITOTO Maca.

Cramus 2: tper-OyTmn-2-(2-(2-msonponundenun)-4-(4-MeTunoeH3mn ) nunepasus- 1 -mn)-
7-azacriupo[3.5|HoHaH-7-KapOOKCHIIAT.

[0339] Cwmech TpeT-0yTun-2-(2-(2-uzonponmndenu)-4-(4-metunden3mn )-6-
okcomnwunepasut- 1 -mi)-7-azacrupo[ 3.5 JHonaH-7-kapdokcunara (1,18 r, 2,16 mmons) u BH;. THF
(21,62 mn, 21,62 mmonb) B TI'® (10 mu) nmepememmBanu npu 70°C B TedyeHue 12 4.
Peakunonssiii pactBop racuimm mnocpeactsoM MeOH (10 M), KOHUEHTPHUpPOBAIU NPU
NOHWKEHHOM  JIaBJICHMM C  TOJydYeHHeM  TpeT-OyTmin-2-(2-(2-m3onponundenin)-4-(4-
MeTHIOCH3UI ) TuTnepa3uH- 1 -mn)-7-a3acrupo| 3.5 |HoHan-7-kapbokcunara (1,18 r, HeounimeHHOe

BEIECTBO), KOTOPBI HCHOJB30BAIM HENOCPEACTBEHHO M CleAylomed craguu  0Oe3
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JOTOJIHUTEIIbHON OYUCTKH.

[0340] Cramgusa 3: 2-(2-(2-mzonponmndenmn)-4-(4-meTnnOeH3mn)nunepasut- 1-um)-7-
azacnupo[3.5|HoHaH.

[0341] B CMeCh Tper-OyTiin-2-(2-(2-monponundenun)-4-(4-
MeTHIOeH3 U ) uepasuH- | -ui)-7-azaciupo[ 3.5 JHoHaH-7-kapbokcunara (1,18 1, 2,22 MMob) U
HCI (5,55 ma, 22,19 mmons) B MeOH (30 mi) mepememmBanu npu 25°C B TedeHue 2 4.
PeakunoHHBII pacTBOp KOHLEHTPUPOBAIU MPHU MOHIKEHHOM JaBJICHWH. PeakIMOHHYI0 CMeCh
BbuTHBaNU B Hackil. pactBop NaHCOs (50 mu), sxcrparuposainu ¢ nomornsio EtOAc (100 mu X
2). OObenuHEeHHbIE OPraHUYECKUE CJIOU MTPOMBIBATH COJIEBBIM PACTBOPOM, CYLIMIIN O€3BOAHBIM
Na,S0,, GunsTpoBany U KOHIEHTPUPOBAJIH IIPH MOHIKEHHOM JIABJICHUH C MojydeHueM 2-(2-(2-
uzonponuindernn)-4-(4-metnnOeHswn)nunepasus- 1 -mn)-7-azaciupo[ 3.5 |Honana (589 wmr, 1,36
MMOJTb, BBIXOZ. 61,5%) B BHe rpasHO-Genoro Teeproro Bemectsa. 'H SIMP (400 MI'y, CDCls)
S ppm: 7,48 (br s, 1H), 7,25-7,16 (m, 4H), 7,15-7,07 (m, 3H), 3,65 (m, 1H), 3,54-3,44 (m, 2H),
3,02-2,87 (m, 3H), 2,69-2,57 (m, SH), 2,36-2,21 (m, 6H), 1,79-1,62 (m, 4H), 1,39-1,21 (m, 9H),
1,15 (m, 4H). MC (UQP, m/e) [M+1]" 432,3.

[0342] TIIpomexxyrouHoe  coemuHenue  31-1: 2-(2-(2-uzompomundenmn)-4-(4-

MeTOKCH(peHeTII)nunepa3ut- 1 -ui)-7-azaciupo[ 3.5 |HoHaH

:

Nipomexryrounoe
coepusenne 314

[0343] Cragua 1. tper-Oyrun-2-(2-(2-m3onponundenin)-4-(4-metokcnpeHeTnn)-6-
okcomnurnepasut- 1 -mi)-7-azacmupo[ 3.5 JHoHaH-7-kapOoKcUar.

[0344] B pactBop Tper-Oyrun-2-(2-(2-nzonponundenni)-6-okconunepasut- 1-um)-7-
aszacniupo[3.5|Honan-7-kapbokcunara (1,0 r, 2,26 mmosab) B DCE (20 mi) nobGasisiu 2-(4-

metokcudenun)aneranpaerun (510 r, 3,40 mmons) 1 HOAc (0,27 r, 4,52 mmons). Ilocne
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nepememupanus mpu 25°C B Teuenune 1 4. 3arem nobasasau NaBH(OAc); (0,96 1, 4,52 MMob).
Cmech mepememuBanu npu 25°C B Teuenne 12 u. 3arem Bomubiii pactBop NH;Cl (20 m)
no0aBIsIM B CMECh M 3KCTparupoBajgu ¢ mnomombo JIXM (20 mm x 3). OO0benuHEeHHbBIS
oprannveckue (aspl MPOMBIBAIM COJEBBIM pacTBOpoM (20 mu X 2), cymmian Oe3BOAHBIM
NaySO4, QunbTpoBamTM W KOHUEHTPUPOBAIM B BakyymMe. OCTAaTOK OYHINAIH TOCPEICTBOM
KOJIOHOYHOH xpomarorpaduu (cunmkarens, 3moeHT: PE/EA (06./00.) = 1/1) ¢ nonydeHuem Tper-
Oyrun-2-(2-(2-nzonponundenmn)-4-(4-metokcudeneTn)-6-okconunepasus- 1 -um)-7-
aszacriupo[3.5|HoHaH-7-kapbokcunara (0,85 1, BeIXOA: 65%) B BHAE KENTOTO TBEPAOTO
semectsa. 'H SIMP (400 MI'y, CDCls) § ppm: 7,36-7,29 (m, 2H), 7,19-7,13 (m, 1H), 7,08-7,05
(m, 1H), 6,90 (br d, J = 8,4 I', 2H), 6,73 (d, J = 8,4 I'y, 2H), 5,05 (m, 1H), 4,23 (br s, 1H), 3,77
(s, 3H), 3,39 (m, 1H), 3,27-3,15 (m, 6H), 2,88 (m, 1H), 2,67 (m, 1H), 2,61-2,48 (m, 4H), 2,22
(m, 1H), 1,97 (br s, 1H), 1,82 (br s, 1H), 1,61 (br s, 1H), 1,42 (s, 10H), 1,33-1,38 (m, 2H), 1,29
(m, 6H).

[0345] Cragus 2: TpeT-0yTun-2-(2-(2-uzonponuidenn)-4-(4-
MeTOoKcu(eHeTHI )Tunepasut- 1 -mn)-7-azacnupo| 3.5 |HoHaH-7-kapOOKCHIIAT.

[0346] Cwmech Tper-OyTrin-2-(2-(2-nzonpormndennn)-4-(4-meTokcudpereTn)-6-
okcomnwumnepasut- 1 -mi)-7-azacrupo[ 3.5 JHonaH-7-kapdokcunara (0,85 r, 1,48 mmons) u BH;. THF
(15 mn, 14,8 mmonb) Harpeanu 1o 70°C B Teyenne 12 u. MeOH (10 mn) nobapnsiiu B CMeCh
OCTOPO’KHO ¥  KOHLEHTPHPOBAJIM B BakyyMeé C TOJy4eHHeM Tper-Oyrmi-2-(2-(2-
uzonponuindernn)-4-(4-merokcudenermn)nunepasun- 1 -un)-7-azaciupo[ 3. S |HoHaH-7-
kapbokcunara (0,8 r, BbIXOA: 96%) B BHAE JKEITOrO Macja, KOTOPOE HCIIOJNB30BAA HA
cnenyroueii craauu 6e3 nonoaHuTeNbHON ounctkn. MC (MQP, m/e) [M+1]" 562,4.

[0347] Cragusa 3: 2-(2-(2-msonpomuindenun)-4-(4-merTokcudenern)nunepasus- 1 -
wi)-7-azactmpo[ 3. S|HoHaH.

[0348] B pacTBop Tper-OyTHi-2-(2-(2-n3onponundermn)-4-(4-
MeTOoKcu(eHeTHI )unepasut- 1-mn)-7-azacnupo[3.5|nonan-7-kapookcunara (800 wmr, 1,42
mMmouib) B MeOH (20 mi) nobasnsimu pacreop HCI/MeOH (10 mut). CMmech mepemMeruBaiy npu
25°C B Teuenne 1 u. Ilocne ymaneHus pacTBOPHTENs OCTATOK PacTBOpsd B Bome (20 mu).
Perynuposanu pH cmecu = 9-10 ¢ ucnosnb3zoBanuem BoaHoro pacrsopa Nap,COs. 3atem cmech
skcTparupoBann ¢ momompbio EtOAc (20 mnm X 3). OObenuHEHHYIO OpraHuU4Yeckyo dasy

NPOMBIBAJIM COJIEBBIM pacTBopoM (20 mu X 2), cymmnu 0e3BomabM NapSO4, pumbTpoBamu u
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KOHLICHTPUPOBAJIH B BaKyyMe c MOJIYICHUEM 2-(2-(2-m3onponmngenun)-4-(4-
MeToKcu(eHeTH)unepasut- 1-mn)-7-azacnupo[3.5]nonana (600 wmr, Beixox: 91%) B BHIE
JKeITOro TBepaoro semectsa. 'H SIMP (400 MI'y, CDCls) § ppm: 7,51 (br s, 1H), 7,27-7,21 (m,
2H), 7,17-7,07 (m, 3H), 6,81 (d, J = 8,4 I';, 2H), 4,55-4,28 (m, 1H), 3,78 (s, 3H), 3,67 (m, 1H),
3,41 (br s, 1H), 3,03 (m, 2H), 2,94-2,87 (m, 1H), 2,80-2,68 (m, 6H), 2,60-2,52 (m, 2H), 2,41-
2,13 (m, 4H), 1,79 (br s, 1H), 1,70 (m, 1H), 1,51-1,38 (m, 4H), 1,23 (m, 6H), 1,15 (br s, 1H).
MC (UDP, m/e) [M+1]" 462,5.

[0349] TIIpomexyTouHOE COeMHEeHHE 34-1: 2-(4-(4-meTokcubensu )-2-(o-

TOJIWIT)IUIIEepa3uH- 1 -ui)-7-a3acnupo[ 3. S|[HoHaH

( j/a”"x
b
5&5
fiponexyrounoe coepunennes 34-1

[0350] Cragus 1 TpeT-0yTii-(2-((4-MeToKCuOEeH3 1) (2-oxco-2-(o-
TOJIVUT)3THJT ) aMHHO )3TUJT)KapOamar.

[0351] B pacrBop 1-6pom-2-metmnbensona (2,8 r, 16,39 mmonb) B TT'® (30 M)
nobasnsun n-Buli (6,37 mu, 15,92 mmons, 2,5 M) nipu -78°C u cMech nepeMelTuBajIi pu -
78°C B Ttewenme 10 wmuH. 3arem Tper-OyTmi-4-(4-MeTOKCHOEH3MI)-2-OKCOnMHUIepa3ut-1-
kapOokcunar (5,0 r, 15,61 mmonp) B TT'® (20 mur) 1oOaBisuii U CMeCh NEPEMEIINBAIN TIPU -
78°C B Teuenue 2 4. PeakIIMOHHYIO CMeCh raciiiv ¢ momolnsio BoaH. pacreopa NH;Cl (50 mi) u
skcTparupoBanu ¢ nomornslo EtOAc (50 mMa x 3), mpoMbIBaid COJIEBBIM PACTBOPOM, CYLIHJIH
Hanx NaySO4, unbTpoBaqM W KOHUEHTPUPOBAIM MpPH TOHWXKEHHOM JnaBjeHu. OcTaTok
ountanu nocpeactsoM MPLC. Coenunenne tper-Oytmi-(2-((4-metokcudensmn) (2-oxco-2-(o-
TOJIMT)3THI )aMuHO JaTr)kapbamar (3,1 r, 7,51 mmons, Beixox: 48,15%) monydamun B BuAe
xentoro macna. MC (MQP, m/e) [M+1]" 413,3.

[0352] Cragus 2: 1-(4-metokcubensmi)-S-(o-tonmn)-1,2,3,6-TeTparuiponupasuH.

[0353] Cwmecp Tper-OyTri-(2-((4-meroxcuden3nin)(2-okco-2-(o-
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TOJIVT)3THJT)aMHIHO )3T )kapOamara (2,1 r, 5,09 mmouns) B XM (20 M) nodasmsiu TFA (5,8 T,
50,91 mmounb). Cmech mepememmBanu npu 20°C B teuenme 12 4. Ocrtarok pazdaBisud C
nomotrsio HyO (20 min) u gobasnsiim Na,CO3; o pH = 9, skcrparuposanu ¢ momoibsio EtOAc
(20 mnx3), TpOMBIBAIM COJEBBIM pacTBOpoM, cymmian Han NapSQOs, ¢unbTpoBamn u
KOHIIEHTPUPOBAJIHM TPHU TOHWKEHHOM MaBJIEHHUH C MosyueHneM |-(4-meroxcnbeHsmn)-5-(o-
tomn)-1,2,3,6-terparugponupasuna (1,4 r, 4,76 MMOJIb, HEOUHMIEHHOE BEIIECTBO) B BHIE
xentoro macna. MC (MQP, m/e) [M+1]" 295,3.

[0354] Cragus 3: 1-(4-meTokcuOeH3 U )-3-(0-TOJIUI )ITUITEPA3HH.

[0355] B pacrBop 1-(4-merokcubensun)-5-(o-tonun)-1,2,3,6-reTparuaponrpasnHa
(1,4 r, 4,76 mmonb) B MeOH (20 mn) mnobasnsmm NaBHy (719,66 wmr, 19,02 mmonb). Cmech
nepemewmnBany npu 25°C B TeueHue 12 u. Cwmecp racunmm mnocpenctsom H,O wu
KOHIIEHTPUPOBAJIH NMPHU NOHWKEHHOM nasyieHuH. Octatok pazdasysm ¢ nomoursro HyO (20 mun)
U 3KcTparupoBain ¢ nomompo XM (20 ma x 3), mpOMBIBAIH COJIEBBIM PACTBOPOM, CYLIFIIH
Hanx NaySO4, unbTpoBamM W KOHUEHTPUPOBAIU TMpPHU TIOHXKEHHOM JnaBiieHHH. OcCTaTok
ounmmaiu nocpencrsoM MPLC. Coenunenue 1-(4-metokcnbensun)-3-(o-tomun)nunepasut (550
mr, 1,75 mmodb, Beixon: 39,02%) nonmyyanu B Buie skexroro macia. MC (UQP, m/e) [M+1]"
2973

[0356] Cragus 4: Tper-OyTin-2-(4-(4-meTokcubeH3MI)-2-(0-TOJIIT ) TUnepasuH- 1 -w)-
7-azacriupo[3.5|HoHaH-7-KapOOKCHIIAT.

[0357] B pactBop 1-(4-meroxcubensmn)-3-(o-rommwm)nunepasusa (520 wmr, 1,75
MMOJIb) U TpeT-OyTHII-2-0Kco-7-a3acnupo|3.5|nonan-7-kapookcunara (419,83 mr, 1,75 MMoub)
B DCE (10 mu) nob6asnsiu AcOH (210,7 mr, 3,15 mmoins) 1 NaBH(OACc); (1,12 1, 5,36 MMoub).
Cwmecr nmepememuBanu npu 25°C B teuenne 12 4. PeakIMOHHYIO CMECh 3KCTPAarupoBaH C
noMoIIel0 BoAH. pactBopa Na,COs; (20 mym) u XM (10 mu x 3), cymunu Hag NapSOy,
¢unbTpOBaIM M KOHLEHTPUPOBAIM TIPH TOHMXEHHOM JaBieHHH. (OCTaToK OYMIIAIH
MOCPENCTBOM MPLC. Coenunenne TpeT-0yTun-2-(4-(4-metokcubdensmn)-2-(o-
TOJWT)TUNepa3uH- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOokcunar (630 mr, 1,21 mMMoOJb, BBIXOX:
69,1%) nonyuanu B Buae xenroro Macna. MC (MDP, m/e) [M+1]" 520,6

[0358] Cragus 5: 2-(4-(4-metokcuben3w)-2-(o-Tonu ) nurepasuH- 1 -ui)-7-
azacnupo[3.5|HoHaH.

[0359] Cwmecb Tper-OyTua-2-(4-(4-meTokcuOeH3m)-2-(0-ToNII ) IunepasuH- 1 -um)-7-
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azacnupo[3.5]Honan-7-kapOokcunara (630 wmr, 1,21 wmmoms) B HCI/MeOH (10 wmim)
nepememnBany npu 25°C B TedeHue 2 4. PeaklMOHHYI0 CMeCb KOHLIEHTPUPOBAIU IpU
NOHMKEHHOM JaBJICHUW Ui yaajneHus pactBopurenss. OCTaTOK OUYHINAIN IMOCPENCTBOM
npenapatusHoii BOXX (ycnosue TFA) cormacHo BOXKX. Ocrarok pa30aBisuid ¢ MOMOIIBIO
H,0 (10 m), u nobasisiiu NayCOs no pH = 9, cmech skcrparuposanu ¢ nomornibio EtOAc (10
M % 3), cymrmin Hax NapSQOy4, GUIBTPOBAIH U KOHIEHTPUPOBAIH NPHU MOHIKEHHOM JaBJICHHU
s ynaneHust pactoputens. Coenunenne 2-(4-(4-meroxcubeH3nn)-2-(o-Tonun)nunepasus-1-
wi)-7-azactupo|3.5|HoHaH (109 mr, 294,83 mkMoub, Bbixoa: 20,57%) mojydaau B BUAE JKEITOTO
macia. 'H SIMP (400 MI'y, CDCls) § ppm: 7,45 (m, 1H), 7,22 (m, 2H), 7,17-7,06 (m, 2H), 7,11-
7,06 (m, 1H), 6,83 (m, 2H), 3,79 (s, 3H), 3,51 (m, 1H), 3,46 (s, 2H), 3,02-2,96 (m, 1H), 2,90 (m,
2H), 2,69-2,62 (m, 3H), 2,61-2,54 (m, 2H), 2,35 (s, 3H), 2,27 (m, 2H), 2,15 (m, 1H), 1,79-1,72
(m, 1H), 1,68-1,62 (m, 1H), 1,37-1,26 (m, 5H), 1,20-1,12 (m, 1H). MC (MDP, m/e) [M+1]
420,3.

[0360] IIpomexyTouHOE COoeMHEeHHe 35-1: 2-(2-(2-n300yTundenmn)-4-(4-

MeTOKCHOeH3MIT)Unepa3un- 1 -un)-7-a3acnupo| 3. S|[HoHaH

=
:

Nposexyrounoe coenunenns 3514

[0361] Cramua 1:  Tper-Oyrun-4-(4-merokcudbensmn)-2-(2-(2-merunnpon-1-en-1-
win)eH) TunepasuH- | -kapOoKCHarT.

[0362] B pactBop Tper-OyTmi-2-(2-6pomdpenmn)-4-(4-meTokcubeH3 I )nunepasus- 1 -
kapOokcunara (0,8 r, 1,73 mmonb) u 4,4,5,5-rerpamern-2-(2-merummnpon-1-en-1-mm)-1,3,2-
nuokcadoposana (208 mr, 2,08 mmoinb) B auokcane (20 mur) u HyO (4 mu) nobasmsmu Cs,COs
(1,13 1, 3,46 mmons) u Pd(dppl)CL,.CH,Cl, (143 wmr, 0,173 mmonb) B atmMocepe N,. Cmech

nepememnBamn npu  100°C B TeyeHne 3 4. PeakMOHHYHO cMech (UIBTPOBAIH H
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KOHLIEHTPUPOBAJIU TpH MOHIKEHHOM pAasieHud. Ocrtatok oumwmanu nocpenctsom MPLC.
Coenunenne TpeT-0yTuin-4-(4-merokcudensun)-2-(2-(2-metumnpon- 1 -en-1-
win)pennn)nunepasus- 1 -kapdokcunar (0,63 r, Bbxon: 83%) mosdydanu B BHIE KOPHYHEBOTO
maciaa. MC (MDP, m/e) [M+1]"437,3.

[0363] Cragus 2: Tper-OyTmi-2-(2-u3o0ytundenun)-4-(4-MeTOKCHOSH3 W) TUTIEpA3 UH-
1-kapOoxcunar.

[0364] B  pacrBop  Tper-Oyruin-4-(4-merokcndensnn)-2-(2-(2-merunnpon-1-en-1-
win)eHmn)nunepasus- 1 -kapookcunara (0,63 r, 1,44 mmons) B MeOH (20 mu) nobasnsum Pt/C
(0,5 r). Cmech nepemenmmBanu mpu 25°C B atmocdepe Hy (15 gyHTOB/KB. mioiim) B TeueHue 12
4. PacTBOp QUIBTpOBANN M KOHLEHTPHUPOBAIU MPH MOHWKEHHOM AaBieHnH. CoennHeHne TpeT-
OyTun-2-(2-nzo0yrund enmn)-4-(4-metokcnben3nn)nunepasus- 1 -kapobokcunar (0,6 1, BBIXOX:
95%) monyuanu B BUAe xkentoro macna. MC (MDP, m/e) [M+1]" 439,3.

[0365] Cragus 3: 3-(2-m300yrundenun)-1-(4-MeToKkCuOEH3 T )TUTIepa3HH.

[0366] B pacTBop TpeT-OyTi-2-(2-u300ytundenmn)-4-(4-
MeTokcubeH3mn)nunepasus-1-kapdokcunara (0,6 , 1,37 mmons) 8 MeOH (10 mur) moGasisiu
pacteop HCI/MeOH (5 mn, 4 M). Cmech nepememuBanu rpu 20°C B Teuenue 2 4. Pacteop
KOHLIEHTPUPOBAJIM MPH MOHWKEHHOM aasneHnH. Ocrarok pasdasmsum ¢ nomorusto H,O (50 mim)
u nobasnsin Boaubli pactBop NayCOs no pH = 9. BonHblii ¢i10# 3KCTparupoBaiu ¢ MOMOIIBIO
EtOAc (50 mn x 3). OObenuHEHHbIE OPraHUYECKUEe CJIOW CYIIMIN M KOHLEHTPHPOBAIH NPU
noHrkeHHOM naBienun. CoenmHenue 3-(2-u300yTundenun)-1-(4-meTokcuOeH3 U ) unepasuH
(0,42 1, BBIXO: 91%) Mosy4anu B Bume kpacHoro macna. MC (2P, m/e) [M+1]" 339,3.

[0367] Cragus 4: TpeT-OyTii-2-(2-(2-u3zodyrundennn)-4-(4-
METOKCUOEH3 ) TUIIepa3H- 1 -1m)-7-a3acrnpo[ 3.5 |HoHaH-7-kapOOKCHIIaT.

[0368] B pactBop 3-(2-uzobyrundenmn)-1-(4-metokcndbensmn)numnepasuna (420 wr,
1,24 mmons) B DCE (20 min) nobaBmsuin  Tper-OyTmi-2-okco-7-azactupol3.5|HoHaH-7-
kapOoxcunar (356 mr, 1,49 mmons) 1 HOAc (149 wmr, 2,48 mmoub). Ilocne nepeMemnBanus pu
25°C B Teuenme 1 u. 3atem poGaemamu NaBH(OAc); (0,79 1, 3,72 mmonab). Cmech
nepememupanu npu 25°C B Teuenne 12 4. 3arem Bomubiii pacteop NaHCO; (50 mn) noGassiu
B CMECh M 3aTeM CMeChb dKCTparupoBaid ¢ momombo JIXM (20 ma x 3). OObenuHeHHbBIS
oprannveckue (aspl MPOMBIBAIM COJEBBIM pacTBOopoM (20 mur X 2), cymmian Oe3BOAHBIM

NaySO4, unbTpoBamTM W KOHUEHTPUPOBAIM B BakyyMe. OCTaTOK OYHMINAIH MOCPEICTBOM
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KOJIOHOYHOH Xpomarorpaduu (cummkarens, smoeHT: PE/EA (06./06.) = 5/1) ¢ monyuenunem
Tper-OyTrin-2-(2-(2-nzo00ytundennn)-4-(4-meTokcubeH3n ) unepasuH- 1 -mn)-7-
asacriupo[ 3.5 |HoHaH-7-kapbokcunara (400 mr, Berxoa: 58%) B Bunme xenroro maciaa. MC (UOP,
m/e) [M+1]7562,5.

[0369] Cramusa 5: 2-(2-(2-uzobyrundenmn)-4-(4-meTokcndeH3mI) munepasut- 1-mn)-7-
azacnupo[3.5|HoHaH.

[0370] B pacTBop TpeT-OyTrin-2-(2-(2-m3o0ytundennn )-4-(4-
METOKCHOSH3WJI )uriepa3uH- 1 -mi)-7-azacmupo[ 3. 5|aonan-7-kapookcunara (400 mr, 0,71 MMOIb)
B MeOH (10 mu) nobasmsmu HCI/MeOH (5 min, 4 M). Cmech nepemermnsaiu npu 20°C B
TedeHue 2 4. PacTBOp KOHIEHTPUPOBAJIU NPU MOHMKEHHOM naBieHUH. OcTatok pa3daBisuui ¢
nomombto HyO (50 mu) u mobaensim BomHbid pactBop Na,COs; mo pH = 9. Boansblit cioii
skcTparuposanu ¢ nomoinbio EtOAc (50 mn X 3). OObenuHeHHbIE OPraHuYeCKHe CIIOH CYIIUIIH
6e3BogabIM Na;SO; M KOHUEHTPUPOBAIH NPU MOHIWKEHHOM nasieHuu. Coenmnenue 2-(2-(2-
u300yTungenmn)-4-(4-meroxkcudensun)nunepasus- 1 -mi)-7-azacrupo[ 3.5 JaHonan (300 Mr, BBIXOI!
91%) monyuany B BHAE KOPHUHEBOro TBepaoro semectsa. 'H SIMP (400 MI'y, CDCls) & ppm:
7,48 (m, 1H), 7,21 (m, 2H), 7,15-7,10 (m, 2H), 7,05-7,00 (m, 1H), 6,82 (m, 2H), 3,78 (s, 3H),
3,48-3,38 (m, 2H), 2,99 (m, 1H), 2,89 (m, 2H), 2,70-2,57 (m, 6H), 2,45-2,38 (m, 1H), 2,36-2,22
(m, 3H), 2,23-2,06 (m, 1H), 1,82-1,60 (m, 4H), 1,44-1,36 (m, 4H), 1,30-1,23 (m, 2H), 0,91 (d, J
= 6,4 ', 3H), 0,82 (d, J = 6,4 T'y, 3H). MC (MDP, m/e) [M+1]" 462,3

[0371] IIpomexyrouHoe coeamHeHne 36-1:  2-(2-(2-umknoneHTrngeHmn)-4-(4-
MeTOKCHOeH3MIT)Unepa3un- 1 -un)-7-a3acnupo| 3. S|[HoHaH

"
s

ApomexyTounoe coenunenue 36-1

[0372] Cragus 1 TpeT-0yTuin-(2-((2-(2-6pomdennn)-2-okcoa T )(4-

METOKCUOEH3MIT)aMUHO)3THIT) KapOamar.
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[0373] B pactBop 1-6pom-2-iiondenzona (10 r, 35 mmosb) B TT'® (100 M) nobdaBnsim
1-PrtMgCI1.LiCI (30 mn, 1 M B TI'®) npu -70°C. Ilocne nepememnBanus B Tedenue 0,5 4. Tpert-
Oytuin-4-(4-merokcndOeHs3mn)-2-okconunepasus- 1 -kapooxcunar (10,5 r, 33 Mmonb) n0GaBIISIH.
Cwmech nepememnsanu npu 20°C B TeueHue 3 4. PeakLIMOHHYIO CMeCbh TI'acUJIU C MOMOILIBIO
nobGasnenust NH4Cl (100 mu) mpu 0°C m skcrparuposanu ¢ nomomipo EtOAc (50 mo x 3).
OOpennHeHHbIE OPraHUYECKHE CIION MPOMBIBAIN COJIEBBIM PacTBOPOM (50 mMut X 2), CyUIHIIN Hax
Na,SO,, ¢unsTpoBamu M KOHLUEHTPUPOBAIN NPH MOHIKEHHOM AaBiieHHMH. OCTaTOK OYHINAIA
MOCPEACTBOM KOJIOHOYHOH xpomartorpaduu (cumkarenb, smoeHT. PE/EA (06./06.) = 10/1) ¢
MOJIYYCHUEM TpeT-0yTuin-(2-((2-(2-6pomdennn)-2-okco3Tun )(4-
MeToKcHOeH3IT)aMiHo Yo )KapGamara (14 r, Beixon: 84%) B Buze skeaToro macia. 'H SIMP
(400 MI', CDCl3) & ppm: 7,85 (dd, J = 1,6, 8,0 I'y, 1H), 7,54 (dd, J = 1,2, 8,0 I'y, 1H), 7,33-
7,28 (m, 1H), 7,22 (m, 2H), 7,10 (m, 1H), 6,88-6,82 (d, J = 8,4 'y, 2H), 4,47 (s, 1H), 3,91 (m,
1H), 3,81 (s, 3H), 3,57-3,44 (m, 3H), 2,97-2,88 (m, 2H), 2,64-2,55 (m, 2H), 1,27 (m, 2H), 1,14
(s, 9H).

[0374] Cranus 2: 3-(2-6pomdennn)- 1-(4-MeTOKCHOEH3 M) TUTIEPA3HH.

[0375] B pacTBop TpeT-OyTii-(2-((2-(2-6pomdenmn)-2-okcoa T )(4-
MeTOKCHOeH3MT)aMUHO )aTi)kapdbamara (5,0 ; 10 mmoss) B JAIXM (25 mi) nobasmsuin TFA (25
min). Cmech nepememusanu npu 20°C B Teuerne 30 muH. Ilocne ynaneHus: pacTBOPHUTENS MIPH
NOHMKEHHOM faaBieHun ocrarok pacteopsuin B DCE (50 mu). 3arem NaBH(OAc); (2,2 1, 10
mmonb) podasmsin. Cmeck nepememmBain npu 20°C B Teuernne 1 4. PeakimoHHyKO cMech
KOHLEHTPUPOBAJIM TIPU TMOHMKEHHOM JABJICHWU U YNAJEHUS PAaCTBOPHUTENS. PeakIMOHHYIO
cMech JKCTparuposaiu ¢ nomoueto JAXM (10 mn x 3), 3areM NpOMBIBAIH BOJH. PacTBOPOM
NaHCO; (10 mx x 2) u cyurmnn Hag Na; SO, GUIBTPOBa N M KOHLIEHTPHUPOBAIH C MOJIYYECHUEM
3-(2-6pompenmn)-1-(4-meTokcudensmn)nunepasuna (3,5 1, Beixox: 99%) B BHIOE KOPUYHEBOTO
Maclia, KOTOpO€ HCIOJb30BAJIM Ha ClEAyIoImed cramuu Oe3 AONOJHUTENbHOH ouncTku. MC
(UDP, m/e) [M+1]7 361,2, 363,2.

[0376] Cragus 3: Ttper-OyTun-2-(2-6pomdpennn)-4-(4-mMeTokcubeH3 W) munepasut- 1 -
KapOOKCHIIaT.

[0377] B pactBop 3-(2-Opombenun)-1-(4-metokcubensmn)nunepasusa (3,4 r, 9,4
Mmodib) B JIXM (50 mun) nobasnsiiu TEA (1,9 1, 18,8 mmois). 3arem Boc,O (2,5 1, 11,29 mmorb)

nobassuu. Cmech nepememmuBanu pu 20°C B Teyenue 12 4. PeakMOHHYK CMeCh racuiiv C
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nomometo nodasnernst NH4Cl (50 mu) mpu 0°C u 3arem skctparuposanu ¢ nomomeio EtOAc
(20 M x 3). OObeaMHEHHBIE OPTAHUYECKHE CJIOM MPOMBIBAIIN COJIEBBIM PacTBOpPOM (20 mut X 2),
cymuian Hax Na, SOy, GUIbTpoBamu U KOHLEHTPUPOBAIN NMPH MOHWKEHHOM JaBieHnu. OcraTok
OUUINAJIA TIOCPEACTBOM KOJIOHOYHOU xpomarorpaduu (cunukarens, smoeHT. PE/EA (06./06.) =
10/1) ¢ mnonyuenmem  Tper-OyTHi-2-(2-6pomdpenin)-4-(4-meTokcubeH3 ) munepasus-1-
kapGokcunara (2,9 T, BbIxon: 68%) B Bre xearoro Macaa. 'H AMP (400 MI'u, CDCls) § ppm:
7,58 (m, 1H), 7,52 (m, 1H), 7,31-7,27 (m, 1H), 7,13-7,09 (m, 1H), 7,06 (d, J = 8,4 'y, 2H), 6,79-
6,75 (m, 2H), 5,33 (m, 1H), 3,94-3,89 (m, 1H), 3,78 (s, 3H), 3,53-3,46 (m, 1H), 3,43 (m, 2H),
3,00 (m, 1H), 2,84 (m, 1H), 2,52 (m, 1H), 2,22 (m, 1H), 1,31 (s, 9H).

[0378] Craagus 4. Tper-0yTni-2-(2-(mukionent- 1 -en- 1 -un)penmn)-4-(4-
METOKCHOEH3HIT)TUTepa3uH- 1 -kapOokcumar.

[0379] B pactBop Tper-OyTHin-2-(2-Opombennn)-4-(4-meTokcnOeH3 1) Iunepasus- 1 -
kapookcmmara (1,0 1, 2,17 mmomb) u 2-(uukioneHt-1-eH-1-un)-4,4,5,5-terpameri-1,3,2-
nuokcadopomnana (0,5 1, 2,6 mmosb) B auokcane (20 mur) u HyO (4 mun) nobasmsuim Cs,CO5 (1,4 1
4,34 mmonb) u Pd(dppl)CL.CH,Cl, (180 mr, 0,217 mmonb) B armochepe N, Cwmech
nepememnBamn npu  100°C B Teuenme 3 4. PeakunmoHHyr0 cMmech (QHIBTPOBAIN H
KOHLIEHTPUPOBAJM TMPHU TMOHIKEHHOM IaBJIEHUH C TMOJNydeHHeM ocrarka. OCTaTok OuuINaju
nocpenctBoM MPLC. Coenunenmne Tper-OyTui-2-(2-(1mkioneHT-1-en- 1 -mn)penmn)-4-(4-
MeTtokcubeH3mn)nunepasun-1-kapdokcunar (0,73 1, Bexoa: 75%) monydanu B Buae Oenoro
tBepmoro Bemectsa. MC (MDP, m/e) [M+1] 449,4.

[0380] Cragus 5: Tper-OyThi-2-(2-nukiaoneHTuindennin)-4-(4-
METOKCHOSH3WJT)TUTIepa3uH- 1 -kapOoKCHIaT.

[0381] B pacTBop Tper-OyTui-2-(2-(1uknoneHT- 1 -en- 1 -un)pernn)-4-(4-
MeTokcubeH3mn)nunepasus-1-kapdokcunara (0,73 r, 1,63 mmons) B MeOH (20 mut) noGassiu
Pt/C (0,5 r). Cmech nepemermanu npu 25°C B armocdepe Hy (15 pyHTOB/KB. mIoiim) B TeueHue
12 4. PactBOp (uIBTpOBaTM M KOHLEHTPUPOBAIH MPH MOHIKEHHOM naBieHHH. CoenuHeHune
Tper-0yTni-2-(2-uukiaoneHTuindennn)-4-(4-metokcnoeH3um)numnepasus- 1 -kapbokcunar (0,7 1
BBIXOI: 96%) mony4anu B uje xenroro macna. MC (MQP, m/e) [M+1]"451,3.

[0382] Cranus 6: 3-(2-unknoneHTuiApeHnN)- 1 -(4-MeTOKCUOSH3 1T ) TUITEPA3HH.

[0383] B pacTBop Tper-OyThi-2-(2-nukiaoneHTuindennin)-4-(4-

MeTokcubeH3mn)nunepasus-1-kapdokcunara (0,89 r, 1,98 mmons) B MeOH (10 mu) moGassiu
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HCI/MeOH (5 mn, 4 M). Cwmecp mnepememuBanu npu 20°C B TeueHue 2 4. PactBop
KOHLIEHTPUPOBAJIM MPH MOHWKEHHOM aasneHnH. Ocrarok pa3dasisum ¢ nomombo HyO (50 mom)
u nobasmsuin pacteop NapyCOs mo pH = 9. Boxubiii ciioli skcTparuposaiu ¢ nomoinbio EtOAc
(50 mx x 3). OObenMHEHHBIH OpraHUYECKUH CJIOW CYHIMJIM M KOHLEHTPHPOBAIU IPH
MOHUKEHHOM JaBJICHUH. Coenunenue 3-(2-uuknonentungenun)-1-(4-
metokcubensmn)nunepasut (0,6 r, Bbxox: 87%) monyvanu B Buae kpacuoro macia. MC (MOP,
m/e) [M+1]" 351,3.

[0384] Cragus 7 TpeT-0yTun-2-(2-(2-uuknonentuiadenn)-4-(4-
METOKCUOEH3IIT)TUTIepasuH- 1 -1 )-7-a3acriupo[3.5] HoHaH-7-kapOOKCHIIAT.

[0385] B pacrBop 3-(2-umknonentiigenun)-1-(4-metokcubensunm)nmumnepasuia (600
mr, 1,71 mmons) B DCE (20 mu) noOammsmu Tper-OyTmi-2-okco-7-azacnupo|3.5|noHan-7-
kapOoxcunar (491 mr, 2,05 mmons) 1 HOAc (205 wmr, 3,42 mmons). Ilocne nepeMemnBanus pu
25°C B Teuenue 1 9. NaBH(OAc); (1,09 1, 5,13 mmonb) no6asssiu. CMech nepeMennBaii mpu
25°C B Teuenune 12 u. 3atem BomHbiil pactBop NaHCO; (50 mi1) no6aBisiiu B CMECh M 3aTEM
cMech dKcTparupoBau ¢ nomornbio JIXM (20 mn x 3). OObenMHEHHYI0 OpraHUYecKyro ¢asy
NPOMBIBATIM COJIEBBIM pacTBopoM (20 miux2), cymmnu Oe3somubsiM Na,SOs, GunbTpoBaNu H
KOHIIEHTPUPOBAJIN B BakyyMme. OCTAaTOK OYHINANN MOCPEACTBOM KOJOHOYHOW Xpomarorpadpuu
(cumukarens, smoeHt: PE/EA (06./06.) = 5/1) ¢ mnonydermem Tper-Oytuin-2-(2-(2-
ukIoneHTuiI(gpennn)-4-(4-merokcndeH3nI)munepasut- 1 -ui)-7-azacnupo|3.5] HOHaH-7-
kap6okcunara (700 mr, Beixon: 71%) B Buze xenroro macia. MC (MDP, m/e) [M+1]" 574,4.

[0386] Cramma 8: 2-(2-(2-umknoneHTriadpermnn)-4-(4-MeToKCHOSH3 M) THIepa3uH- 1 -
wi)-7-azactmpo[ 3. S|HoHaH.

[0387] B pacTBop Tper-OyTmin-2-(2-(2-mmuknonentundenmn)-4-(4-
METOKCHOSH3WJT )uriepa3uH- 1 -mi)-7-azacmupo[ 3. 5|aonan-7-kapookcunara (700 mr, 1,22 MMOIb)
B MeOH (10 mur) nobasmsumu pactsop HCI/MeOH (5 mn, 4 M). Cmech nepemernnsanu npu 20°C
B TeueHue 2 4. PacTBOp KOHLIEHTPUPOBAIM NMPHU MOHWKEHHOM JaBieHuH. OcTaTok pa3daBIisiig C
nomomibtdo HyO (50 M) u polGammsmu pactBop NapyCOs go pH = 9. Bopsbléi croi
skcTparuposanu ¢ nomoinbio EtOAc (50 mn X 3). OObenuHeHHbIE OPraHuYeCKHe CIIOH CYIIUIIH
U KOHIIEHTPUPOBAJIH MPH MOHIKEHHOM napiieHnu. Coennnenue 2-(2-(2-mmknoneHTmideHmn )-4-
(4-meroxcubeH3mn)nunepasuu- 1 -mn)-7-a3aciupol3.5|Honan (500 mr, Bexoa: 87%) monydanu B

BHJIe KOPHYHEBOTO TBepAOro Bemectsa. 'H SIMP (400 MI'y, CDCl;) & ppm: 7,48 (s, 1H), 7,25-
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7,18 (m, 4H), 7,15-7,08 (m, 1H), 6,85-6,81 (m, 2H), 3,79 (s, 3H), 3,71-3,59 (m, 1H), 3,50-3,42
(m, 2H), 3,41-3,26 (m, 1H), 2,99 (m, 1H), 2,94-2,84 (m, 2H), 2,75-2,55 (m, 5H), 2,32-2,23 (m,
2H), 2,16 (m, 1H), 2,04-1,96 (m, 1H), 1,89-1,73 (m, 4H), 1,72-1,56 (m, 4H), 1,55-1,20 (m, 7H),
1,19-1,07 (m, 1H). MC (UDP, m/e) [M+1]" 474.4.

[0388] IIpomexyrouHoe  coemuHenune  37-1:  4-(2-(4-(4-meroxcubensmn)-1-(7-

azacnupo[ 3.5 |HoHaH-2-wn)nunepa3uH-2-uia)0eH3m1)MOPHOTUH

-
:

Npomexyrounoe
coenunenue 37-1

[0389] Cramusa 1: Tper-Oyrni-4-(4-metokcubensmn)-2-(2-BUHUIGEHIT ) THIepa3uH- 1 -
KapOOKCHIIaT.

[0390] B pactBop Tper-OyTHi-2-(2-6pomdpenmn)-4-(4-meTokcuOeH3 I )unepasus- 1 -
kapOokcunara (1,0 r, 2,17 mmonb) u kanust BunmnTpugrTopdopara (406,44 mr, 3,03 Mmosb) B
auokcane (10 mu) u HyO (1 mun) modasnsimu Cs,CO;5 (1,41 1, 4,33 mmoins) u Pd(dppf)Cl, (158,59
mr, 216,74 mxmosp) B atmocepe N,. Cmech mepememnBanu npu 90°C B teuenune 12 4.
Peakunonnyro cMech GpuinbTpoBany U KOHIEHTPUPOBAIH. OCTATOK SKCTPArHPOBAIN C TIOMOLIBIO
H,0 (10 mi) u EtOAc (10 mn x 3), cymunn Hag Na;SOs, QuibTpoBaid 1 KOHIEHTPUPOBAIH.
Ocrarox ounmanu nocpeactsoM MPLC. Coenunenune tper-Oytni-4-(4-metokcubensmn)-2-(2-
BuHMWIeHW)nunepasun-1-kapbokcmnar (800 mr, 1,96 mmons, Bexoa: 90,35%) momydanu B
BUzIe KenToro macia. 'H SIMP (400 MI'y, CDCl3) 6 ppm: 7,84-7,80 (m, 1H), 7,47-7,42 (m, 1H),
7,26-7,22 (m, 2H), 7,16 (m, 2H), 7,08 (m, 1H), 6,82 (d, J = 8,8 'y, 2H), 5,51 (m, 1H), 5,37 (m,
1H), 5,21 (m, 1H), 3,87-3,81 (m, 1H), 3,80 (s, 3H), 3,48-3,38 (m, 2H), 3,25-3,15 (m, 1H), 3,07
(m, 1H), 2,79 (m, 1H), 2,45 (m, 1H), 2,17 (m, 1H), 1,41 (s, 9H).

[0391] Cramusa 2: Tper-OyTmn-2-(2-popmundenin)-4-(4-MeTOKCHOSH3 W) TUITePa3HH-

1-kapOokcunar.
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[0392] B pactBop Tper-OyTni-4-(4-meTokcubeHsmn)-2-(2-BuHuIp eI ) THIepa3H- 1 -
kapOoxkcunara (800 mr, 1,96 mmons) B TI'® (5 M) u H,O (5 mn) nobasmsmu K,0s04. H,O
(28,86 mr, 78,33 mxmoib) u NalO, (1,68 r, 7,83 Mmmonb) npu 5°C u cMech nepeMeImnBaii npu
25°C B Teuenue 3 4. Peaknumonnyr cmech paszbaBnsim ¢ momombeio H,O (10 mi) wm
skcTparupoBanu ¢ nomoupto EtOAc (10 mn x 3), mpomsiBanu BogH. pactBopoM NaSO; (10
miI), ey Hax NapSOs, GuimbTpoBaiv U KOHIEHTPUPOBAIHM MPHU MOHWKEHHOM JIABJICHUH C
MOJTy4YEeHUEM Tper-OyTn-2-(2-popmundennn)-4-(4-merokcubeH3nn)nunepasuH-1-
kapookcunara (800 mr, 1,95 mmonb, Beixoa: 99,52%) monyyanu B Buae »kenrtoro macia. MC
(UDP, m/e) [M+1]" 411,2.

[0393] Cragus 3: Tper-0yTnin-4-(4-metTokcubensmn)-2-(2-
(MopdommHOMeTHIT )b eHIT ) HIepa3HH- | -kapOoKcHIIaT.

[0394] B pactBop Tper-OyTmi-2-(2-popmundenin)-4-(4-MeTOKCHOSH3 W) THITePa3HH-
1-kapbokcunata (800 wmr, 1,95 mmons), mopdonuna (203,74 mr, 2,34 mmoinis) AcOH (234,06 wr,
3,90 mmons) u NaBH(OAc); (1,24 1, 5,85 mmonb) mobasnmsiim B DCE (10 mur). Cwmech
nepememuBanu npu 25°C B Teuenue 12 4. PeakunoHHYIO CMeCh BBUIMBAIN B HACBIICHHBIN
pactBop Na,COs; (10 mu) u skcrparupoanu ¢ nomomnbio JIXM (10 M x 3), cymwnm Han
Na,SO,, ¢unsTpoBamu M KOHLUEHTPUPOBAIN NPH MOHIKEHHOM AaBiieHHMH. OCTaTOK OYHINAIA
MOCPEACTBOM MPLC. Coenunenue TpeT-OyTri-4-(4-meroxkcndeH3mn)-2-(2-
(MopdommuoMeTnn)benmn)nunepasus- 1 -kapobokcunar (400 wmr, 830,52 MKMONIb, BBIXOX:
42,62%) monydanu B Buze kenroro mMacia. 'H SIMP (400 MI', CDCls) & ppm: 7,83 (d, J = 8,0
I'm, 1H), 7,25 (d, J = 2,8 'y, 1H), 7,21-7,15 (m, 2H), 7,10 (d, J = 8,4 I'y, 2H), 6,73 (d, ] = 8,8
I'm, 2H), 5,27 (d, J=2,4 T, 1 H), 3,92 (m, 1 H), 3,89-3,83 (m, 1 H), 3,75 (s, 3H), 3,57-3,47 (m,
4H), 3,45-3,28 (m, 3H), 3,07 (d, J = 12,8 'y, 1H), 2,91 (d, J = 11,2 I'y, 2H), 2,44 (m, 1H), 2,41-
2,25 (m, 3H), 2,23-2,16 (m, 2H), 1,30 (s, 9H).

[0395] Cragus 4: 4-(2-(4-(4-meToKCUOSH3WIT)TUTIEPA3HH-2- 1T )OeH3WIT)MOP(OITHH.

[0396] Cwmech Tper-OyTuin-4-(4-merokcndeH3m)-2-(2-
(MopdomuoMeTHn)benmn)nunepasus- 1 -kapdokcunara (400 mr, 830,52 mxmons) B HCI/EtOAc
(5 M) nepemermBanu npu 25°C B TeueHne 6 4. PeakiMOHHYIO CMeCh KOHLIEHTPUPOBAIH IS
ynanenus: pacrsopuredisi. Ocrarok pazdasisutu ¢ momomnbto HyO (5 min) u nodassuu NayCOs no
pH = 9, cmecp skctparupoBanmu ¢ nomombio EtOAc (5 mn x 3), cymumm Hax NapSOs,

(I)I/IJ'IprOBaJ'II/I U KOHLECHTPHUPOBAJIM NIPHU NOHMXKECHHOM HABJCHUH IJIA YAAJICHUA PACTBOPUTEIIA.
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Coenunenne 4-(2-(4-(4-meroxcubensni)nunepasud-2-mwn)oensmwn)moppomna (300 mr, 786,35
MKMOJIb, BBIXOM: 94,68%) nonydanu B Buze sxenroro Macia. MC (2P, m/e) [M+1]" 382,2.

[0397] Cragus 5: Tper-OyTri-2-(4-(4-meTokcubensmn)-2-(2-
(MopdomHOoMeTHIT )b eHmn ) nunepa3us- 1 -ni)-7-azacnupo[ 3. 5 [HoHaH-7-kapOoKcHarT.

[0398] B pactBop 4-(2-(4-(4-meTtokcubeH3MT )UTIepa3UH-2-11)0eH3 T )MOPphOIHHA
(300 wmr, 786,35 MKMoOJb), TpeT-OyTHUI-2-0KCO-7-a3acnupol3.5|HoHaH-7-kapbokcunara (225,82
mr, 943,62 mkmonb), AcOH (94,44 wmr, 1,57 mmons) u NaBH(OACc); (499,58 wmr, 2,36 MMOJIb)
nobasnsuin B DCE (6 mi). Cmech nepememusanu npu 25°C B Tedenue 48 4. PeaknnoHHYyIO
cMech 3KCcTparupoBajin BogHbIM pacTBopoM Na,COs (10 mu) u XM (10 mut x 3), cymunm Hazg
NaSO4, ¢unbrTpoBanu U KOHIEHTPUPOBATH. OCTATOK OYHUINAIN MOCPEACTBOM MpenapaTUBHON
B2XX  (ycmosue TFA). Coenunenne  Tper-Oyrmi-2-(4-(4-metokcubensmn)-2-(2-
(MopdommHOMeTHN ) e ) nunepa3ns- 1 -ni)-7-a3aciupo[ 3. S[HonaH-7-kapOokeunar (255  wr,
421,61 mxmoJIb, BRIXOI: 53,62%) monydanau B Buzae Oenoro teepaoro emectsa. MC (MOP, m/e)
[M+1]" 605,4.

[0399] Cragus 6: 4-(2-(4-(4-metokcubensmn)-1-(7-azacnupo(3.5|HoHan-2-
WJT)TUTIePa3uH-2-11)0eH3 W) MOP(OITHH.

[0400] Cwmech Tper-OyTri-2-(4-(4-meTokcubensmn)-2-(2-
(MopdonmuHOMeTI ) peHIT ) TunepasuH- 1 -mn)-7-a3actupo[ 3. S[Honan-7-kapbokcunara (255 wr,
421,61 mxmonp) B XM (4 mn) u TFA (2 mn) nepememuBanu npu 25°C B Teuenue 1 .
Peaknmonnyro cmech paszdaBnsi ¢ momoimbo HyO (5 M) m noOaBnsuiv BOAHBIA PacTBOP
NayCOs no pH = 9. Cmecsk skcTparuposaiu ¢ noMombio JIXM (5 ma x 3), cymunm Han Nay SOy,
(GuIbTPOBAIM M KOHLEHTPUPOBAIU NMPH NMOHMW)KEHHOM JIaBJICHUU ISl YIAJICHUS PAaCTBOPHTEIISL.
Coenunenue 4-(2-(4-(4-meToxcubensmn)- 1-(7-azacrupo| 3.5 |HoHaH-2-nn)unepasuH-2-
wn)oensmn)moppomun (135 mr, 267,48 mMxmonb, BeIxod: 63,44%) monydyanu B BUAE JKEJNTOTO
TBEPJIOTO BEIIECTBA. 'H amp (400 MI'y, CDCl) 6 ppm: 7,58 (d, J = 7,6 T'u, 1H), 7,25-7,19 (m,
3H), 7,17-7,09 (m, 2H), 6,83 (d, J = 8,8 I'y, 2H), 3,78 (s, 3H), 3,66-3,50 (m, SH), 3,39 (s, 2H),
3,32 (m, 1H), 3,22 (m, 1H), 2,97 (m, 2H), 2,85 (m, 1H), 2,76-2,59 (m, SH), 2,42-2,22 (m, 6H),
2,01 (m, 1H), 1,84-1,76 (m, 1H), 1,70-1,63 (m, 1H), 1,46-1,32 (m, 4H), 1,29-1,23 (m, 1H), 1,11-
1,03 (m, 1H). MC (U3P, m/e) [M+1]"505,4.

[0401] IIpomexyrouHoe  coemuHerme  39-1:  2-(2-(2-msomponmndenmn)-4-(4-

(TpudTopMeToKcH)OeH3 M )IHNepa3uH- 1 -1ui)-7-a3acnupo[ 3. S|HoHaH
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IS A
B
Exa
fipomexyrounoe
coennHenne 39-1

[0402] Cragus I TpeT-0yTni-2-(2-(2-nzonponuidenni)-6-okco-4-(4-
(TpudTopMeTokcH)OeH3 ) TUIIEpa3HH- | -1)-7-a3acnupo| 3.5 |JHoHaH-7-kapOOKCHIIAT.

[0403] B pactBOop Tper-OyTHi-2-(2-(2-nzonponuindennn)-6-okconunepasut- 1-um)-7-
asacriupo[ 3.5 |HoHaH-7-kapbokcunara (900 mr, 2,04 mmons) B DCE (10 mu) noGasisiiu AcOH
(244,77 wr, 4,08 mmonb) u 4-(Tpudropmerokcn)oenzanpaerun (426,21 mr, 2,24 MMoib) npu
25°C. Cmechb nepemernuBaiu npu 25°C B Teuenne 1 4. 3atem NaBH(OAc); (1,3 1, 6,11 MmmoIb)
nobasnsun U nepememuBany npu 25°C B TeueHue eme 12 4. PeakMOHHYIO CMECh BBLUTUBAJH B
HaceleHHbId pactBop NaHCO; (50 mun), skctparuposanu ¢ nomorubto EtOAc (100 mur x 2).
OObenvHeHHbIE OPraHUYECKUE CJIOM IMPOMBIBATIM COJIEBBIM PACTBOPOM, CYIIMIN O€3BOIHBIM
Na,SO4, ¢unpTpoBaNM M KOHLEHTPHPOBAIU NPH MOHIWKEHHOM MAaBieHHH. HeouuineHHbIN
NPOAYKT OYHINAJH MOCPEACTBOM KOJIOHOYHOM xpomarorpadum (cumukarens, smoeHT: PE/EA
(06./06.) = ot 5/1 nmo 2/1) ¢ monyueHuem tper-OyTIi-2-(2-(2-uzonponuindermn)-6-okco-4-(4-
(TpudTopmMeTokcH)OeH3 ) TUIIepa3HH- | -1)-7-a3acnupo| 3. 5JHoHaH-7-kapOokcmnata (820 wr,
BBIXOJ: 64%) B BUZE KENTOrO Maca.

[0404] Cragus 2: Tper-OyTHi-2-(2-(2-n3onponundermn)-4-(4-
(TpudTopMeTokcH)OeH3 ) TUIIEpa3HH- | -1)-7-a3acnupo| 3.5 |JHoHaH-7-kapOOKCHIIAT.

[0405] Cwmech Tper-OyTuin-2-(2-(2-uzonponuindennn)-6-okco-4-(4-
(TpudTopMeTokcH)OeH3 ) IUIIepa3HH- 1 -1 )-7-a3acnupo| 3. 5JHoHaH-7-kapbokcmnata (800 wr,
1,30 mmonb) u BH3. THF (12,99 mn, 12,99 mmonp) B TT'® nepemerinsamu npu 70°C B TeueHue
12 4. PeakiumonHelli pactBop racwim nocpencreoM MeOH (10 mi, KOHLEHTPHUpPOBAIH TPHU
NOHWKEHHOM  JIaBJICHMM C  TOJydYeHHeM  TpeT-OyTmin-2-(2-(2-m3onponundenin)-4-(4-

(TpudTopMeTokcH)OeH3 ) IUIIepa3HH- 1 -1 )-7-a3acnupo| 3. 5JHoHaH-7-kapbokcmnata (800 wr,
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HEOUHIIEHHOE BEIECTBO) B BHJIE JKEITOrO Maclia, KOTOPOE HUCIOIBb30BAIH HEMOCPEACTBEHHO IS
CeAYIOIIEH CTaauu 0e3 JOMOJHUTEIBHON OYHCTKH.

[0406] Cragus 3: 2-(2-(2-m3onponmndenun)-4-(4-
(TpudTopMeTorcH)OeH3 M) THIIepa3HH- | -1n)-7-a3acnupo[ 3. S|HoHaH.

5 [0407] B cMech Tper-OyTHi-2-(2-(2-n3onponundermn)-4-(4-
(TpudTopMeTokcH)OeH3 ) TUIIepa3HH- | -1 )-7-a3acnupo| 3. 5JHoHaH-7-kapbokcmnar (800  wr,
1,33 mmoue) 1 HCI/MeOH (15 min, 4M) B MeOH (10 mun) nepememuBanu ripu 25°C B TeueHue 2
4. PeaklnOHHBIN pacTBOP KOHLEHTPUPOBAJIH MPH NMOHIKEHHOM AaBiieHHH. OCTaTOK BBIJIMBAIH B
HaceleHHbId pactBop NaHCO; (10 mi), skcrparupoBanmu ¢ nomomneio EtOAc (20 mo x 2).

10 OObenwHEHHBIE OPraHUYECKHE CJIOM IPOMBIBAJIH COJIEBBIM PAaCTBOPOM, CYIIMJIM O€3BOAHBIM
Na,S0,, GunsTpoBany U KOHIEHTPUPOBAJIH IIPH MOHIKEHHOM JIABJICHUH C MosyueHrueM 2-(2-(2-
uzonporuidernn)-4-(4-(rpudropmerokcn)oeH3mn) munepasun- 1 -mn)-7-azacnupo| 3. S|HoHaHa
(606 wmr, Bbixon 90%) B BHze Gemoro Teepnoro semectsa. 'H SIMP (400 MI'y, CDCls) & ppm:
7,48 (br s, 1H), 7,33 (br s, 2H), 7,23 (br s, 2H), 7,14 (br s, 3H), 3,71-3,27 (m, 4H), 3,07-2,85 (m,

15 3H), 2,61 (br s, SH), 2,37-2,11 (m, 2H), 1,91-1,52 (m, 4H), 1,47- 0,82 (m, 12H). MC (L3P, m/e)
[M+1]7502.4.

[0408] IIpomexyTouHOE COoeMHEeHHe 40-1: 2-(4-(4-aToxcuOen3mn)-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH

)
N
.

fpomexyroutoe coeqarenne 401

20 [0409] Cragus 1.  Tper-OyTEn-2-(4-(4-3TOKCHOEH3 M )-2-(2-30mponiiheHu )-6-
okcomnurnepasut- 1 -mi)-7-azacmupo[ 3.5 JHoHaH-7-kapOoKcUar.

[0410] B pactBOop Tper-Oyruin-2-(2-(2-nzonponundennn)-6-okconunepasut- 1-um)-7-

azacniupo[3.5]nonan-7-kapookcunara (900 mr, 2,04 mmoins) B DCE (10 mu) nobdasnsiin AcOH

(244,77 wr, 4,08 mmonb) u 4-3Tokcuben3anpaerun (333,66 mr, 2,24 mmoub) npu 25°C. Cmech
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nepememnBaiy npu 25°C B Teuenune 1 4. 3atem NaBH(OAc); (1,3 1, 6,11 Mmmounp) nobaBnsimm u
nepemeruBainu npu 25°C B Teuenue emie 12 4. PeakimoHHY0 CMECh BBUTMBAJIA B HACBIIIIEHHBIH
pactBop NaHCO; (50 mi), sxctparupoBaiu ¢ nomomibio EtOAc (100 M x 2). O0benuHeHHbIe
OpPraHWYeCKHe CJIOM TPOMBIBAIA COJIEBBIM PacTBOPOM, CYIIMIH 0e3BOIHBIM Nap SOy,
¢unbTpOBaIM W KOHLEHTPHPOBAJIM NPU TMOHIKEHHOM JaBJeHUU. HeodnimeHHbIH NpOIyKT
OYMIIAJIA TIOCPEACTBOM KOJIOHOUHOM XpoMmatorpaduu (cunkarens, 3;moeHT. PE/EA (06./00.) =
or 5/1 nmo 2/1) ¢ monyueHuem TpeT-OyTHi-2-(4-(4-3TOKCHOCH3MI)-2-(2-n30TpOoTHIPEHNT )-6-
okcomnwunepasuH- 1 -mi)-7-azaciupo| 3.5 |JHoHaH-7-kapOokcunara (800 mr, Beixon: 68%) B BUme
JKEJITOrO Macla.

[0411] Cragus 2: Tper-O0yTni-2-(4-(4-3Tokcubensmn)-2-(2-
n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

[0412] Cwmech TpeT-0yTri-2-(4-(4-3TokcudeH3mn )-2-( 2-u3onponuiiheHun )-0-
okconwunepasuH- 1 -mi)-7-azacnupo| 3.5 |HoHaH-7-kapbokcunara (800 wmr, 1,39 wmmonb) wu
BH;. THF (13,89 miu, 13,89 mmonbs) B TI'® nepememuBamu npu 70°C B Teuenme 12 4.
Peakunonssiii pactBop racuimm mnocpeactsoM MeOH (10 M), KOHUEHTPHUpPOBAIU NPU
MOHM>KEHHOM JaBJIEHUU c MOJIydeHUEM Tper-OyTrin-2-(4-(4-3Tokcnden3mn)-2-(2-
u3onponuidpeHun)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOokcunarta (800 MT,
HEOUHIIEHHOE BEIECTBO) B BHJIE JKEITOrO Maclia, KOTOPOE HUCIOIBb30BAIH HEMOCPEACTBEHHO IS
CeAYIOIIEH CTaauu 0e3 JOMOJHUTEIBHON OYHCTKH.

[0413] Cragus 3: 2-(4-(4-3ToKcubeH3M)-2-(2-n30nponmideHun)nunepasun- 1 -m)-7-
azacnupo[3.5|HoHaH.

[0414] B CMeCh Tper-O0yTni-2-(4-(4-3Tokcubensmn)-2-(2-
usonponuideHw)nunepasun- 1 -un)-7-azacnupo[ 3.5 |nonan-7-kapbokcunara (800 wr, 1,42
mmodb) 1 HCI (3,56 mu, 14,24 mmons) B MeOH (10 mur) nepemernnsanu npu 25°C B TeueHue 2
4. PeaklnOHHBIN pacTBOP KOHLEHTPUPOBAJIH MPH NMOHIKEHHOM AaBiieHHH. OCTaTOK BBIJIMBAIH B
HaceleHHbId pactBop NaHCO; (10 mi), skcrparupoBanmu ¢ nomomneio EtOAc (20 mo x 2).
OObenvHeHHbIE OPraHUYECKUE CJIOM IMPOMBIBATM COJIEBBIM PACTBOPOM, CYIIMJIM OE3BOIHBIM
Na,S0,, GunsTpoBany U KOHIEHTPUPOBAJIH IIPH MOHIKEHHOM JIABJICHUH C MosyueHneM 2-(4-(4-
3TOKCUOEeH3MI)-2-(2-u3onponwidennn)nunepasus- 1 -un)-7-azacnupo[3.5|Honana (562  wr,
BBIXOZL 62%) B BHze Gesoro Teepnoro sernectsa. 'H SIMP (400 MI'w, CDCls) & ppm: 7,48 (br s,
1H), 7,25-7,16 (m, 4H), 7,15-7,07 (m, 1H), 6,81 (d, J = 8,4 I'y, 2H), 4,01 (q, 2H), 3,64 (m, 1H),
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3,50-3,31 (m, 3H), 3,01-2,84 (m, 3H), 2,70-2,52 (m, 5H), 2,33-2,23 (m, 2H), 2,21-2,07 (m, 2H),
1,79-1,61 (m, 2H), 1,43-1,32 (m, 6H), 1,31-1,21 (m, 5H), 1,14 (d, J = 6,8 I';, 4H). MC (12P,
m/e) [M+1]" 462,4.

[0415] IIpomexyrouHoe  coemuHerme  41-1:  2-(2-(2-msonmponmndenmn)-4-(4-

(TpudTopmeTn)OeH3nI)MUNepa3uH- 1-uin)-7-a3acnupo| 3.5 |HoHaH
b
& i
N
H

Apomexyrounoe coepuHenne 414

[0416] Cragus I TpeT-0yTni-2-(2-(2-nzonponuidenni)-6-okco-4-(4-
(Tpudropmernn)benH3nn)munepasut- 1-mn)-7-azacrupo| 3.5 |JHoHaH-7-kapOOKCHIIAT.

B pacTBop Tper-OyTHi-2-(2-(2-nzonponuideHn )-6-okconunepasut- 1 -mm)-7-
aszacriupo[ 3.5 |HonaH-7-kapdokcunara (800 mr, 1,87 mmons) B DCE (10 mun) nobasisiiu AcOH
(337 wmr, 5,61 mmonp) u 4-(tpudpTopmernm)benzanpaerun (179 mr, 2,03 mmons). Cmech
nepememupanu npu 20°C B Teuenue 1 4., 3arem NaBH(OAc); (1,19 1, 5,61 mmonb) noGassy.
Cwmech nepemernupanu npu 20°C B Teuenue 16 4. 3arem HachimeHHbl pactBop NaHCO; (10
min) u EtOAc (10 mn) poGasmsun. Cmech mepememusanu mpu 20°C B Tedenme 0,2 u.
Oprannveckuil cioi otraensany, cymwiu Haa NapSO4 BbeimapuBanu B BakyyMe. OcraTok
OYMIIAJIA TIOCPEACTBOM KOJIOHOUHOU XpomaTtorpaduu (cunukaresb, moeHT. PE/EA (06./00.) =
or 10/1 pmo 1/1) c¢ mnonyuennem Tper-OyTHi-2-(2-(2-uzonponuidenni)-6-okco-4-(4-
(Tpudropmernin)ben3un)nunepasus- 1-mn)-7-azaciupo[ 3. 5|HoHaH-7-kapbokcumata (500 wr,
BBIXOJ: 49%) B BHJIE *kenToro TBepaoro Bemecrsa. MC (UDP, m/e) [M+1]7600,5

[0417] Cragus 2: Tper-OyTHi-2-(2-(2-n3onponundermn)-4-(4-
(Tpudropmernn)benH3nn)munepasut- 1-mn)-7-azacrupo| 3.5 |JHoHaH-7-kapOOKCHIIAT.

[0418] Cwmech Tper-OyTuin-2-(2-(2-uzonponuindennn)-6-okco-4-(4-
(Tpudropmernn)OeH3MN )UIepa3uH- 1-mi)-7-azaciupo| 3.5 JHonaH-7-kapdokcumnara (500 mr, 0,88
mmons) u BH3; THF (8,8 mu, 8,8 mmonb) Harpesamu no 70°C B Teuenwe 12 u. Tlocne

oxnaxknenust 10 0°C cmecwh racumu ¢ nomombio MeOH (10 mi). CMech KOHIIEHTPUPOBAM B
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BaKyyMe c MOJIyYeHHEM Tper-OyTuin-2-(2-(2-nzonporundennn)-4-(4-
(Tpudropmernin)ben3un)nunepasul- 1-mn)-7-azaciupo[ 3. 5|HoHaH-7-kapbokcumata (400  wr,
BbIxoX: 80%) B BHAE JKENATOrO TBEPIOrO BEINECTBA, KOTOPOE HCIOJB30BAIU Ha CIEAYHOIIeH
cranuu 6e3 nomonHuTenbHOH ounctki. MC (MDP, m/e) [M+1]" 586,3.

[0419] Cragus 3: 2-(2-(2-nzonponundennn)-4-(4-
(Tpudropmermin)beH3un)munepasu- 1-mn)-7-azacupo[ 3.5 JHoHaH.

[0420] B pacTBop TpeT-0yTun-2-(2-(2-uzonponuidenn)-4-(4-
(Tpudropmermn)benH3un)munepasul- 1-mn)-7-azactupo| 3.5 Jnonan-7-kapdokcunara (400 mr, 0,68
mMmouib) B MeOH (10 mi) nobasnsimu pacreop HCI/MeOH (10 mut). CMmech mepemMermuBaiy npu
25°C B Teuenme 2 u. Ilocae KOHLEHTPAlMU B BaKyyMe€ OCTATOK PacTBOpsiM B Boze (20 mu).
Cwmecw perymuposanu no pH = 9~10 ¢ ucnons3oBanuem BojpHoro pactsopa Na,COs. Cwmech
skcTparupoBann ¢ momompio EtOAc (20 mn x 3). OObeanHeHHbIE OpraHudeckue (asbl
NPOMBIBAJIM COJIEBBIM pacTBopoM (20 mu X 2), cymmnu 0e3BomabM NapSO4, pumbTpoBamu u
KOHLIEHTPUPOBAIN B BaKyyMe c nojnydeHueM  2-(2-(2-uzonpormndennn)-4-(4-
(Tpudropmernn)den3un)munepasul- 1-mn)-7-azacrupo[3.5|Honana (220 wmr, BeIXOA: 66%) B
BHJIe KOPUYHEBOTO TBEPAOTro Bemectsa. 'H SIMP (400 MI'n, CDCls) § ppm: 7,55-7,43 (m, 5H),
7,27-7,21 (m, 2H), 7,14-7,11 (m, 1H), 3,66-3,56 (m, 3H), 3,48-3,25 (m, 1H), 3,22-3,02 (m, 1H),
2,91-2,87 (m, 2H), 2,64-2,61 (m, SH), 2,45-2,20 (m, 4H), 1,80-1,60 (m, 2H), 1,38-1,12 (m,
13H). MC (UDP, m/e) [M+1]" 4863

[0421] IIpomexyrouHoe  coemuHenune  42-1: 4-((3-(2-msonmponmndennn)-4-(7-

azacnupo[ 3.5 |HoHaH-2-wn)nunepasus- | -uia) MeTn)0eH30HUTPIIT

N
H

Npomexyrousice
coenunenne 42-1

[0422] Cragus I TpeT-0yTni-2-(2-(2-uzonponmndeHun) munepasuH- 1 -mn)-7-
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aszacniupo[ 3.5 |HoHaH-7-kapOokcuar.

[0423] Cwmech TpeT-OyTrin-2-(2-(2-n3onponuinderni)-6-okconunepasut- 1 -ui)-7-
aszacniupo[3.5|nonaH-7-kapbokcunara (1,0 r, 2,26 mmons) u BH; THF (22,64 mu, 22,64 MMoIb)
B TI'® (20 mi) nmepememmBanu npu 70°C B Tedenne 12 4. PeakIMOHHBIA pacTBOp TacHiIU
nocpenctBom MeOH (20 mi) u mnepememmBanu npu 0°C B Teuenme 1 4. Cwmech
KOHIICHTPUPOBAJIM TIPU TOHIKEHHOM JaBJIEHUH C TMOJy4eHHeM Tper-Oyrui-2-(2-(2-
u3onponuidpeHun)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOokcunarta (900 MT,
HEOUHIIEHHOE BELIECTBO) B BUAE OEJOro mMacia, KOTOPOe HCIOJIb30BAIN HEMMOCPEACTBEHHO IS
cnenyroueii craauu 6e3 nonoaHuTeNbHON ounctkn. MC (MQP, m/e) [M+1]" 428,3.

[0424] Cragus 2: Tper-OyTuin-2-(4-(4-unanobensun)-2-(2-
n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

[0425] B pacTBop TpeT-0yTni-2-(2-(2-uzonponmndeHun) munepasuH- 1 -mn)-7-
azacnupo[3.5]nonan-7-kapookcunara (900 mr, 2,10 mmoins) B DCE (10 mu) nobdasnsiin AcOH
(252,78 wmr, 4,21 wmmonp) u 4-popmmunbenzorutpun (303,59 wmr, 2,32 mmonb). Cmech
nepememuBamy npu 25°C B Teuenue | 1., 3areMm NaBH(OAc); (1,34 1, 6,31 Mmoub) noGassiiu
u nepememuBanu npu 25°C B TeueHue eme 12 u. PeakMOHHYIO CMeCh BBUIMBAJIUA B
HaceleHHbId pactBop NaHCO; (50 mun), skctparuposanu ¢ nomorubto EtOAc (100 mur x 2).
OObenvHeHHbIE OPraHUYECKUE CJIOM IMPOMBIBATM COJIEBBIM PACTBOPOM, CYIIMJIM OE3BOIHBIM
Na,SO4, ¢unpTpoBaNM M KOHLEHTPHPOBAIU NPH MOHIWKEHHOM MAaBieHHH. HeouuineHHbIN
MPOAYKT OYHINAJIN MOCPEACTBOM KOJIOHOYHOU xXxpomatorpadum (cuimkarenb, 3moeHT. PE/EA
(06./06.) = or 5/1 pmo 2/1) ¢ mnonyuennem TpeT-OyTHi-2-(4-(4-umaHoGen3mn)-2-(2-
uzonponuiadeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 |HoHan-7-kapOokcunata (270 Mr, BBIXOX:
23%) B BHIE JKEJITOTO Macia.

[0426] Cragus 3: 4-((3-(2-m3onponundenmn)-4-(7-azacrupo|3.5|HoHaH-2-
WI)TUnepasuH- 1 -1i) MeTHIT)OeH30HUTPHIT

[0427] Cwmech 2-(4-(4-umanoben3mn)-2-(2-uzonponmideHu ) umnepasut- 1 -ui)-7-
asacriupo[ 3.5 |HoHaH-7-kapbokcunara (270 mr, 497,46 mxmoss) u TFA (0,38 mu, 4,97 mmons) B
AXM (10 wmn) mnepememuBamu mpu 25°C B TeueHme 2 d. PeakIMOHHBIA pacTBOp
KOHIIGHTPUPOBAJIM TMpPU TOHWKEHHOM JaBJeHWH. PeakUMOHHYIH0 CMeCbh BBUIMBAIM B
HaceleHHbId pactBop NaHCO; (10 mi), skcrparupoBanmu ¢ nomomneio EtOAc (20 mo x 2).

O6’beI[I/IHeHHbIe OpTraHU4YCCKUC CJIOU NPOMBIBAJIN COJICBBIM pPaCTBOPOM, CYLIHIIN 663BOI[HI:>IM
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Na,S0,, GunpTpoBany U KOHIEHTPHPOBAIH MPH MOHWKEHHOM JIaBJIEHUHU C mnoiyueHueM 4-((3-
(2-m3onponundennn)-4-(7-azacriupol 3.5 |HoHaH-2-nT)TUNIepa3nuH- | -1T)MEeTHIT) OEH30HUTPHIIIA
(102 wmr, BbIXOX: 46,32%) B BHZIE *enToro TRepaoro semecrsa. 'H SAMP (400 MI'y, CDCLs) §
ppm: 7,59 (d, J = 8,4 I'y, 2H), 7,45 (d, J = 8,0 I'u, 3H), 7,26-7,19 (m, 3H), 7,15-7,09 (m, 1H),
3,65-3,59 (m, 1H), 3,56 (m, 2H), 3,35 (br s, 3H), 3,02-2,83 (m, 3H), 2,72 (m, 5H), 2,59 (m, 1H),
2,39-2,26 (m, 3H), 2,26-2,15 (m, 2H), 1,96 (s, 2H), 1,46 (m, 3H), 1,30-1,23 (m, 6H), 1,13 (br d,
J=6,8 T, 3H), 0,88 (m, 3H). MC (MDP, m/e) [M+1]" 443 3.

[0428] IIpomexyTouHOE COoeMHEeHHe 43-1: 2-(4-(3-¢propbensmn)-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH

¢

fipomemnyroutoe
cospuHenue 431

[0429] Cragus I TpeT-0yTni-2-(2-(2-uzonponmndeHun) munepasuH- 1 -mn)-7-
aszacniupo[ 3.5 |HoHaH-7-kapOokcuar.

[0430] B pactBop Tper-Oyrui-2-(2-(2-nzonponuindenun)-6-okconunepasut-1-um)-7-
aszacriupo[3.5|aonan-7-kapbokcunara (1,0 r, 2,26 monp) B TT'® (20 mn) mobasmsmu LiAlH,
(0,17 r, 4,53 monw) wactamu npu 0°C. Cmech nepememusanu npu 20°C B Teuenune 1 4. 3atem
H,0 (10 mn) nobaBnsiim B cMech, SKCTparupoBaiu stwianeraroM (20 mi x 3). O0benuHeHHbIE
oprannveckue (aspl MPOMBIBAIM COJeBbIM pacTBopoM (10 mur x 2), cymmian OGe3BOAHBIM
Na,SO,4, QuapTpoBamu M KOHLEHTPUPOBAIM B BaKyyMe C TOJy4eHHEM TpeT-OyTmi-2-(2-(2-
u3onponuiadeHun)nunepasus- 1-un)-7-azacnupo| 3.5 |HoHan-7-kapbokcmnata (0,9 1, BBIXOX:
94%) B BUzE x)enToro Macia. MC (2P, m/e) [M+1]" 428 4.

[0431] Cragus 2: Tper-Oyruin-2-(4-(3-¢propbenzun)-2-(2-
n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

[0432] B pacTBop TpeT-0yTni-2-(2-(2-uzonponmndeHun) munepasuH- 1 -mn)-7-
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aszacriupo[3.5|Honan-7-kapbokcunara (0,9 r, 2,1 mmons) B DCE (20 wmn) nobaBnsmm 3-
¢dropbensanmpuerun (0,31 r, 2,5 mmoins) 1 HOAc (0,25 1, 4,2 mmonb). TTocne mepememnBanust
npu 25°C B Teuenne 1 4. NaBH(OAc); (0,89 1, 4,2 mmosb) nobasisiin. CMech nepeMernnBaii
npu 25°C B Teuenue 12 4. 3arem Bommbii pactBop NH4Cl (20 mn) moGasnsimn B cMech U
skcTparupoBanin ¢ momompblo JAXM (20 mn X 3). OObenuHeHHBIE OpraHHYecKHe (hasbl
NPOMBIBAJIM COJIEBBIM pacTBopoM (20 mu X 2), cymmnu 0e3BomabM NapSO4, pumbTpoBamu u
KOHIIEHTPUPOBAJIN B BakyyMme. OCTaTOK OYHMINANIN TOCPEACTBOM KOJOHOYHOW Xpomarorpadpuu
(cunukarens, 3m0eHT. PE/EA (06./06.) = 5/1) ¢ monyuenuem Ttper-OyTii-2-(4-(3-propOen3mn)-
2-(2-n3onponunderun)nunepasut- 1-mn)-7-azacnupo| 3. 5 JnoHan-7-kapookcunara (0,5 r, BBIXOA:
45%) B BUJeE KenToro TBepuoro semectsa. MC (MDP, m/e) [M+1]" 536,5.

[0433] Cramua 3. 2-(4-(3-¢propbensmn)-2-(2-uzonponmndeHun)nunepasut- 1-mm)-7-
azacnupo[3.5|HoHaH.

[0434] B pacTBop Tper-Oyruin-2-(4-(3-¢propbenzun)-2-(2-
n3onponuidpeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 JHonan-7-kapbokcunara (500 wmr, 0,934
mMmouib) B MeOH (20 mi) nobasnsimu pacreop HCI/MeOH (10 mut). CMmech mepemMeruBaiy npu
25°C B Teuwenune 1 4. Ilocne ymaneHus pacTBOPHTENs OCTaTOK pacTBOpsym B Boge (20 mu).
Perynuposanu pH cmecu = 9-10 mnocpeactsom BogHoro pacteopa NayCOs. Cwmech
skcTparupoBann ¢ momompio EtOAc (20 mn x 3). OObeanHeHHbIE OpraHudeckue (asbl
NPOMBIBAJIM COJIEBBIM pacTBopoM (20 mu X 2), cymmnu 0e3BomabM NapSO4, pumbTpoBamu u
KOHLIEHTPUPOBaJIU B BaKyyMe c MOJIy4YEeHUEM 2-(4-(3-¢pTopbensmn)-2-(2-
n3onponuiadpeHun)nunepasus- 1-mn)-7-azacnupo[3.5]nonana (370 mr, Beixox: 91%) B Buze
KeITOro TBepaoro semectsa. 'H SIMP (400 MI'y, CDCls) § ppm: 7,47 (br s, 1H), 7,23-7,19 (m,
3H), 7,14-7,10 (m, 1H), 7,10-7,05 (m, 2H), 6,91 (m, 1H), 3,64 (m, 1H), 3,51 (s, 2H), 3,38 (m,
1H), 3,02-2,96 (m, 1H), 2,95-2,87 (m, 2H), 2,75-2,61 (m, 5H), 2,35-2,27 (m, 2H), 2,18 (m, 1H),
1,81-1,73 (m, 1H), 1,70 (m, 1H), 1,48-1,37 (m, 4H), 1,36-1,32 (m, 2H), 1,25 (m, 3H), 1,15-1,12
(m, 3H). MC (UDP, m/e) [M+1]" 436,3.

[0435] IIpomexyrouHoe  coemuHerme  44-1:  2-(2-(2-msomponmndenmn)-4-(3-

MeTOKCHOeH3MIT)Unepa3un- 1 -un)-7-a3acnupo| 3. S|[HoHaH
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NpoMeRyToTHoS
coenmHenne 44-1

[0436] Cragus I Tper-OyTin-2-(2-(2-m3onponundermn)-4-(3-
METOKCUOEH3 ) TUIIepa3H- 1 -1m)-7-a3acrnpo[ 3.5 |HoHaH-7-kapOOKCHIIaT.

[0437] B pacTBop TpeT-0yTni-2-(2-(2-uzonponmndeHun) munepasuH- 1 -mn)-7-
azacnupo[3.5]nonan-7-kapookcunara (1,0 r, 2,34 mmones) B DCE (10 min) nobasmsuiu AcOH
(280 mr, 4,68 mmonb) u 3-merokcubenszanmpaerun (477 wmr, 3,51 mmonp) npu 25°C. Cmech
nepememuaiy npu 25°C B Teuenue 1 4., 3atem NaBH(OAc); (991 mr, 4,68 MmMoI1b) noGaBisim
u nepemeuuanu npu 25°C B TedeHue euie 12 4. PeaklMOHHYHO CMECh TacUM C MOMOLIBIO
HackimeHHoro pacteopa Na,COs; (10 mu), skctparupoBanu ¢ nomomibio EtOAc (10 mu x 3).
OObenvHeHHbIE OPraHUYECKUE CJIOM IMPOMBIBATIM COJIEBBIM PACTBOPOM, CYIIMIN O€3BOIHBIM
Na,SO4, ¢unpTpoBaNM M KOHLUEHTPHPOBAIU MPU IOHMKEHHOM pAaBiieHHH. HeounineHHbIN
NPOAYKT OYHINAJH MOCPEACTBOM KOJIOHOYHOHW xpomarorpadum (cumukarens, smoeHT: PE/EA
(06./06.) = or 50/1 mo 0/1) ¢ mnonydenuem Tper-OyTHI-2-(2-(2-m30mponmnderun)-4-(3-
METOKCUOEH3 M) TUIIepasuH- 1 -mn)-7-a3acrupo| 3.5 JHoHnan-7-kapbokcunara (0,3 r, 0,547 mmos,
BbIX0J 23%) B BUE OJIEIHO-KENTOrO Maca.

[0438] Cramgusa 2: 2-(2-(2-uzonponmndernin)-4-(3-MeToKCHOeH3 M) TUnepa3ut- 1 -1i)-
7-azacriupo[3.5]HOoHaH.

[0439] B CMeCh Tper-OyTin-2-(2-(2-monponundenmn)-4-(3-
MeTOKCUOeH3 W) Tunepasun- 1 -un)-7-a3acnupo[ 3. 5|Honan-7-kapbokcmnata (300 wmr, 0,547
mmodb) nodasisun pactsop HCI/MeOH (10 mn, 4M) npu 0°C B Teyenue 2 4. PeakunoHHyr0
CMECh BBUIMBAJIN B HachIeHHbIH pacTBOp Na,CO; (10 M), skcTparuposainu ¢ nomoinbsio EtOAc
(10 mn x 3). OOpennHEeHHBIE OpraHuyuecKue (Ga3bpl MPOMBIBATIN COJIEBBIM pacTBOpoM (10 mur x 2),
cymmin 6e3BoaHbIM Na,SOy4, pumbTpoBanu U KOHIEHTPUPOBAJIH NPU MOHWKEHHOM JABJICHHU C
MOJTy4YEeHUEM 2-(2-(2-m3onponundenmn)-4-(3-MeTOKCHOSH3 W) THIepa3uH- | -1i)-7-

asacrupo[3.5]HoHana (183 Mmr, BbIxOx: 75%) B BHe OienHO-posoBoro macma. 'H SAMP (400
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MI'u, CDCls) 6 ppm: 7,55-7,44 (m, 1H), 7,25-7,19 (m, 3H), 7,15-7,09 (m, 1H), 6,91-6,88 (m,
2H), 6,77 (m, 1H), 3,80 (s, 3H), 3,65 (d, J = 9,2 I'y, 1H), 3,50 (s, 2H), 3,37 (m, 1H), 3,03-2,89
(m, 3H), 2,69-2,60 (m, 5H), 2,33-2,28 (m, 2H), 2,24-2,11 (m, 3H), 1,76 (m, 1H), 172-1,64 (m,
1H), 1,42-1,31 (m, 4H), 1,27-1,25 (d, J = 6,8 I'y, 3H), 1,15 (d, J = 6,8 I'y, 3H). MC (2P, m/e)
[M+1]" 448,2.

[0440] IIpomexyTouHOE COoeMHEeHHe 46-1: 2-(4-(2-propbensmn)-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH

J
3

Apomexyroynoe cosaunenue 46-1

[0441] Cragus I: TpeT-OyTii-2-(4-(2-propbensmn)-2-(2-uzonponuidenr )-6-
okcomnurnepasut- 1 -mi)-7-azacmupo[ 3.5 JHoHaH-7-kapOoKcUar.

[0442] B pacTBop TpeT-0yTni-2-(2-(2-uzonponmndeHun) munepasuH- 1 -mn)-7-
azacnupo[3.5]Honan-7-kapookcunara (1,0 r, 2,26 mmones) B DCE (10 min) nobasmsuin AcOH
(271,97 wr, 4,53 wmmonb) u 2-¢propbensanpaerun (342,88 wmr, 2,76 wmmonb). Cwmech
nepememuBaiay npu 25°C B Teuenue 1 1., 3areM NaBH(OAc); (1,44 1, 6,79 MmMoub) noGaBsiian
u nepememuBanu npu 25°C B TeueHue eme 12 u. PeakMOHHYIO CMeCh BBUIMBAJIUA B
HaceleHHbId pactBop NaHCO; (50 mun), skctparuposanu ¢ nomorubto EtOAc (100 mur x 2).
OObenvHeHHbIE OPraHUYECKUE CJIOM IMPOMBIBATIM COJIEBBIM PACTBOPOM, CYIIMIN O€3BOIHBIM
Na,SO4, ¢unpTpoBaNM M KOHLEHTPHPOBAIU NPH MOHIWKEHHOM MAaBieHHH. HeouuineHHbIN
NPOAYKT OYHINAJH MOCPEACTBOM KOJIOHOYHOHW xpomarorpadum (cumukarens, smoeHT: PE/EA
(06./06.) = or 5/1 pmo 2/1) ¢ mnonydeHuem Ttper-OyTa-2-(4-(2-gropbensmn)-2-(2-
usonponuiageHm)-6-okconumnepasun- 1-mn)-7-a3acnupo[ 3. S|[HoHaH-7-kapookcuwnara (1,2 T,

BBIXO: 96%) B BUZE KENTOrO Macla.

[0443] Cragus 2: Tper-OyTuin-2-(4-(2-¢propbenzumn)-2-(2-
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n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

[0444] Cwmech Tper-OyTuin-2-(4-(2-propdbensmn)-2-(2-uzonponundenun)-6-
okcomnwunepasut- 1 -mi)-7-azacrupo[ 3.5 JHonaH-7-kapdokcunara (1,2 r, 2,18 mmons) u BH;. THF
(24,01 mn, 24,01 mmons) B TI'® (20 mu) nmepememmBanu npu 70°C B TedeHue 12 4.
Peakunonsslii pactBop racmiu nocpeactsoMm MeOH (20 mi) u mepemermmBanu npu 0°C B
teyeHre 1 4. CMech KOHLEHTPUPOBAIIN NPU MOHWKEHHOM JIABJICHUH C TIOJyUYe€HHEM TPeT-OyTHII-
2-(4-(2-propbensmn)-2-(2-n3onponuidpeHun ) munepasut- 1 -mn)-7-azacrupo[ 3.5 |HoHan-7-
kapOoxkcunara (1,07 Mr, HEOUHIEHHOE BEIECTBO) B BHIE O€JI0ro Maciia, KOTOPOE UCTIOIb30BAIIH
HETIOCPEACTBEHHO ISl CIIeAyroed craanu Oe3 pomonHuTe pbHONU ounctku. MC (MOP, m/e)
[M+1]" 536,4.

[0445] Cramua 3. 2-(4-(2-¢propbensmn)-2-(2-uzonponmndeHun)nunepasut- 1-mm)-7-
azacnupo[3.5|HoHaH.

[0446] Cwmech Tper-OyTni-2-(4-(2-¢propbensnn)-2-(2-m3onponripeHmn)nunepass- 1 -
wi)-7-azactipo[ 3. S|HonaH-7-kapbokcunara (1,07 mr, 2 mmons) u HCI (4,99 mn, 19,97 mmors) B
MeOH (10 wmi) mnepememmBamun mnpu 25°C B TeueHne 2 4. PeakumoHHBIH pacTBOp
KOHIIEHTPUPOBAJIM TMPU TIOHWKEHHOM JaBlieHWH. PeakuMOHHYI0 CMeCh BBUIMBAIH B
HaceleHHbId pactBop NaHCO; (10 mi), skcrparupoBanmu ¢ nomomneio EtOAc (20 mo x 2).
OObenvHeHHbIE OPraHUYECKUE CJIOM IMPOMBIBATIM COJIEBBIM PACTBOPOM, CYIIMIN O€3BOIHBIM
Na,S0,, GunsTpoBany U KOHIEHTPUPOBAJIH IIPH MOHIKEHHOM JIABJICHUH C MostyueHrueM 2-(4-(2-
¢dTopbenzun)-2-(2-n3onponmndeHmn)nunepasus- 1 -mm)-7-azaciupo[ 3. S|HoHaHa (481 mr, BbIXOX!
55,28%) B BHZe kenTOro TBepaoro semectsa. 'H SIMP (400 MI'n, CDCls) & ppm: 7,46 (br s,
1H), 7,37 (t, 1H), 7,26-7,17 (m, 3H), 7,16-6,96 (m, 3H), 3,72-3,54 (m, 3H), 3,39 (br s, 1H), 3,00
(brd, J=11,2 T, 1H), 2,96-2,85 (m, 2H), 2,73-2,57 (m, 6H), 2,44-2,35 (m, 1H), 2,33-2,21 (m,
2H), 1,80-1,71 (m, 1H), 1,71-1,60 (m, 1H), 1,46-1,30 (m, 4H), 1,29-1,21 (m, 4H), 1,15 (d, J =
6,8 ', 4H). MC (MQP, m/e) [M+1]" 436,3.

[0447] TIlpomexyrouHoe  coemuHenue  47-1: 2-(2-(2-uzompomundenmn)-4-(2-

MeTOKCHOeH3MIT)Unepa3un- 1 -un)-7-a3acnupo| 3. S|[HoHaH
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N

@
:

flponexyrounoe coenuuenne 47-1

[0448] Cragus I Tper-OyTri-2-(2-(2-m3onponunderin)-4-(2-
METOKCUOEH3IIT)TUIIepa3uH- 1 -m)-7-a3acrmpo[ 3.5 |HoHaH-7-kapOoKcHaT.

[0449] B pacTBop TpeT-0yTni-2-(2-(2-uzonponmndeHun) munepasuH- 1 -mn)-7-
aszacriupo[3.5|HoHaH-7-kapbokcunara (1,0 r, 2,34 mMmonb) u 2-merokcuOeH3anpaeruna (477,5
mr, 3,51 mmons) B DCE (10 mi) pmobaemsiim HOAc (280,6 wmr, 4,68 mmons). PactBop
nepememuBamn npu 25°C B Teuenume 30 muH. 3arem NaBH(OAc); (1,09 1, 5,14 mmonb)
n00aBIISAIN B YKa3aHHYIO BBILIE PEAKIMOHHYIO CMech M nepemernnBain npu 25°C B Teuenue 12
4. B peakumonnyro cmech nmobasmsun Hace. pactsop NaHCO; no pH = 7, skcTparupoBaiu ¢
nomompo JAXM (10 M x 3). OObenuHEeHHblE OPraHUYECKHE CIIOM TPOMBIBAIN COJIEBBIM
pactBopoMm, cymmin Hag NaySOs, (GUIBTPOBATM W KOHUEHTPUPOBAIU TNPU TOHIKEHHOM
naneHud. OCTAaTOK OYHMINAIM IOCPEACTBOM KOJIOHOYHOW XpomaTtorpaduu (CHIMKAreb,
smoeHT: PE/EA (006./06)) = or 5/1 nmo 1/1) ¢ mnonyuennem tper-OyTmn-2-(2-(2-
nzonponuidernn)-4-(2-merokcudeH3nI)nunepasus- 1 -mn)-7-azacnupo| 3.5 |HoHaH-7-
kapOoxkcunara (230 mr, Beixon: 18%) B Buae xenToro Macia.

[0450] Cramgusa 2: 2-(2-(2-uzonponmnderni)-4-(2-MeToKCHOeH3 M) TUnepa3ut- 1 -1i)-
7-azacriupo[3.5]HOoHaH.

[0451] B pacTBop Tper-OyTri-2-(2-(2-m3onponunderin)-4-(2-
MeTOKCUOeH3 W) TunepasuH- 1 -ui)-7-a3actupo| 3.5 JHonan-7-kapobokcunara (230 mr, 0,42 MMOJTB)
B MeOH (10 mi) nobasnsmu pactsop HCI/MeOH (2 mu). 3arem pacTBop nepeMemnBaii mpu
25°C B TeueHue 12 u. Cmecb KOHLEHTPUPOBAJIU IPU MNOHMKEHHOM pAaBieHud. (OcTaTok
BbUTHBaIN B BOJH. pactBop Na,COs (30 mu), sxcrparuposaiu ¢ nomomeo AXM (20 ma x 3).

OObenuHeHHbIE OPTraHUYECKHE CJIOW MPOMBIBAJI COJIEBBIM pacTBOpoM, cymwian Han NapSOu,
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¢unbTpOBaIM Y KOHLUEHTPUPOBAJIM NPU TOHWKEHHOM JaBJICHUM C ToJy4yeHuem 2-(2-(2-
uzonponuidernn)-4-(2-merokcudbeH3nn)nunepasun- 1-mn)-7-azacnupo[3.5|aonana (146 wr,
BBIXOI. 78%) B BHze skenToro Macma. 'H SIMP (400 MI'y, CDCl;) & ppm: 7,47 (s, 1H), 7,34 (s,
1H), 7,27-7,18 (m, SH), 6,90-6,83 (m, 2H), 3,78 (s, 3H), 3,67-3,58 (m, 4H), 2,99-2,71 (m, 3H),
2,65-2,60 (m, SH), 2,32-2,25 (m, 3H), 1,69-1,60 (m, 3H), 1,35-1,25 (m, 9H), 1,16 (d, J = 6,8 I'Ly,
3H). MC (UDP, m/e) [M+1]" 448,3.

[0452] IIpomexyrouHoe coenuHeHue 48-1:  2-(4-(2,4-mumeroxcuben3min)-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH

%
S

Npomexyrounos
coenuwnenne 48-1

[0453] Cramusa 1: Tper-Oytmn-2-(4-(2,4-auMeTokcnOeH3MI)-2-(2-n30POTTHIIDEHILT )-
6-okconunepasuH- 1-mn)-7-azacnupo| 3.5 JHoHaH-7-kapOOKCHIIAT.

[0454] B pactBOop Tper-OyTHn-2-(2-(2-nzonponuindenun)-6-okconunepasut- 1-um)-7-
azacnupo[3.5]nonan-7-kapookcunara (1,2 r, 2,72 mmones) B DCE (10 min) nobasmsuin AcOH
(326,36 wmr, 5,43 mmoinb) u 2,4-numerokcubensanbaerun (496,71 mr, 2,99 Mmoib), cMech
nepememnBaan npu 25°C B teuenne 1 u. PactBop mobGasnsmm NaBH(OAc); (1,73 wr, 8,15
MMOJIb), 3aTeM mnepememmBanu npu 25°C B Teuenme eme 12 u. PeakunoHHyr0 cmech
skcTparuposanu ¢ noMoieio EtOAc (100 mut x 2) mpu PH = 9. O0bpennHeHHBIE OpraHMYeCcKue
CJIOM TIPOMBIBAJIM COJIEBBIM pPACTBOPOM, CYIIMJIM C moMmouibio Na,SO4, ¢uibsTpoBamm u
KOHIIEHTPUPOBAJIN B BakyyMe. HeouMIeHHBI MPOAYKT OYHUINAJIHM TOCPEACTBOM KOJOHOYHOM
xpomarorpadun (cumukarens, dmoeHT. PE/EA (06./06.) = ot 5/1 no 2/1) ¢ nojydeHueM TpeT-
Oyrun-2-(4-(2,4-mumerokcudeH3nn)-2-(2-u3onponmipeHmn ))-6-okconumnepasut- 1 -mn)-7-
asacriupo[3.5|HoHaH-7-kapbokcunara (1,2 r, 2,72 mmoub, BeIxoa: 75%) B Bune Oeoro mMacia.

[0455] Cramgusa 2: 2-(4-(2,4-nuMeTokcnOeH3nm)-2-(2-u3onponiipeHI ) Iunepasus- 1 -

wi)-7-azactupo[3.5|HoHaH-7-kapOoKCHIIaT.
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[0456] B cmech Tper-Oytmn-2-(4-(2,4-numerokcubdensmn)-2-(2-uzonponideHun )-6-
okcomnwumnepasut- 1 -mi)-7-azacrupo[ 3.5 JHonaH-7-kapbokcunara (1,2 r, 2,03 mmons) u BH;. THF
(20,28 wmu, 20,28 mmons, 1M) B TI'® (10 mi) mepememmBanu mpu 70°C B Teuenue 12 .
Peakunonssiii pactBop racuimm mnocpeactsoM MeOH (10 M), KOHUEHTPHUpPOBAIU NPU
NOHMKEHHOM  JIaBJIGHUH C  TOJy4eHHeM  TpeT-OyTmi-2-(4-(2,4-numerokcnOensmn)-2-(2-
u3onpomuipeHnt)nunepasus- 1-mn)-7-azacnupo| 3. S|HoHaH-7-kapOokcuIara (1,2 T,
HEOUHIIIEHHOE BEIIECTBO) B BUAE O€IOH CMOJIBI, KOTOPYEO MCIOJIb30BAJIA HEMOCPEICTBEHHO IS
CIeAyIOIIeH CTaguu 0e3 JOMOJHUTENBHON PeaKiii.

[0457] Cramusa 3: 2-(4-(2,4-mumerokcubeH3nn)-2-(2-m3onponrip e ) munepasus- 1 -
wi)-7-azactmpo[ 3. S|HoHaH.

[0458] B CMeCh Tper-O0yTni-2-(4-(2,4-numeroxcndeH3mn)-2-(2-
n3onponuidpeHu)nunepasus- 1-mn)-7-azacnupo| 3.5 JHonan-7-kapdokcunara (1,2 r, 2,08 MMoIIb)
u HCI/MeOH (30 mu, 4M) nepemeuuBanu npu 25°C B TedyeHue 2 4. PeakMOHHBINA pacTBOp
KOHIIEHTPUPOBAJIHN NPU TOHIKEHHOM JaBieHHH. OCTaTOK BBUIMBAJIN B HACBIIEHHBIH PacTBOP
NaHCO; nns perymuposanust pH = 9, skcrparupoBanmu ¢ momoinsio EtOAc (100 mn x 2).
OObenvHeHHbIE OPraHUYECKUE CJIOM IMPOMBIBATIM COJIEBBIM PACTBOPOM, CYIIMIN O€3BOIHBIM
NaySO4, unbTpoBad U KOHIEHTPUPOBAIHM MPHU MOHMKEHHOM NABJIEHUU ¢ TOJy4eHueM 2-(4-
(2,4-mumeroxcnOeH3m)-2-(2-n3onponuidpeHnn)nunepasud- 1-mn)-7-azacrupo[ 3.5 JHonana (651
mr, 1,36 mmounb, Beixon: 65,2%) B Buae 0€10ro TBEpAOrO BEIeCcTRa. 'H amp (400 MI'u, CDCls)
S ppm: 7,47 (br s, 1H), 7,26-7,17 (m, 4H), 7,15-7,07 (m, 1H), 6,45-6,39 (m, 2H), 3,78 (m, 6H),
3,72-3,62 (m, 2H), 3,59-3,46 (m, 3H), 3,41 (br s, 1H), 3,07-2,83 (m, 4H), 2,75-2,54 (m, 7H),
2,42-2,16 (m, 4H), 2,00-1,61 (m, 6H), 1,28-1,23 (m, 6H), 1,17 (d, J = 6,8 T', SH). MC (3P,
m/e) [M+1]" 478,3.

[0459] IIpomexyrouHoe coemuHenne 48-la: (R mmm S)-2-(4-(2,4-mumeTokcHOEH3MI )-

2-(2-nzonpormmidennn)nunepasut- 1-mn)-7-azacrupo[ 3.5 JHoHaH
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flpomexyTounoe
coepunenne 48-1a

[0460] Cragma 1. tper-Oyrun-(R  wmm  S)-2-(4-(2,4-numeroxkcubensmn)-2-(2-
u3onponuiIQpeHnT)-6-okconunepasut- 1-ui)-7-azacupo| 3. 5|HoHaH-7-kapOOKCHIIAT.

B pactBop tper-Oytmn-(R umm S)-2-(2-(2-uzonponuidenn)-6-okconunepasun-1-um)-7-
azacnupo[3.5]Honan-7-kapookcunara (1,0 r, 2,26 mmons) B DCE (15 min) nobasmsumn AcOH
(271,97 wr, 4,53 mmoinw) u 2,4-numerokcubensanbaerun (564,44 wmr, 3,40 MMOJb), CMeECh
nepememnBain npu 20°C B teuenne 30 muH. B pactBop nodasisuin NaBH(OAc); (959,86 wr,
4,53 wmmonb), nepememmBanu mpu 20°C B TeueHue eme 12 4. PeakUMOHHYIO CMecCh
skcTparupoBanu ¢ nomombio EtOAc (100 mn x 2) mpu pH = 9. OObeanHeHHbBIE OpraHUYecKne
CJIOM TIPOMBIBAJIM COJIEBBIM pPACTBOPOM, CYIIHJIH C mnomouibio Nap,SO4, ¢uibTpoBamm u
KOHIIEHTPUPOBAJIN B BakyyMe. HeouMIeHHBI MPOAYKT OYHUINAJIHM TOCPEACTBOM KOJOHOYHOM
xpomarorpadun (cumukarens, smoeHT: PE/EA (06./06.) = ot 5/1 mo 2/1) ¢ nojydeHueM TpeT-
oyrun-(R  wmm  S)-2-(4-(2,4-numerokcubensmn)-2-(2-uzonponuiadenHn)-6-okconumnepasus-1-
wi)-7-a3actupo|3.5|HoHaH-7-kapbokcunata (1,13 1, Beixon 84%) B BuAe Oenoro macna.

[0461] Cragma 2: tper-Oytun-(R  wmm  S)-2-(4-(2,4-numeroxkcubensmn)-2-(2-
n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

B cmece tper-Oytun-(R wnu S)-2-(4-(2,4-aumeTokcnbensmn)-2-(2-n3onponuindernn )-6-
okcomnwunepasut- 1 -mi)-7-azacrupo[ 3.5 JHonan-7-kapdokcumnara (1,13 r, 1,91 mmons) u BH;. THF
(19,09 mn, 19,09 mmons, 1 M) B TT'® (15 mu) nepemermmBanu npu 70°C B Teuenue 12 4.
Peakunonsbiii pactBop racwiu ¢ nomombio MeOH (10 wmi), KOHIEHTPUPOBAIH TIPH
MOHIKEHHOM JaBJICHUU ¢ TojydeHneM Tpet-OyTmi-(R wim S)-2-(4-(2,4-numeTrokcnbeH3mn)-2-

(2-m3onponundenmn)nunepasus- 1-uin)-7-azactupo| 3. 5 [HoHaH-7-kapOokcuara (1,0 r

2
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HEOYHIIIEHHOE BEIIECTBO) B BUAE O€JIOH CMOJIBI, KOTOPYIO MCIIOJIb30BAIA HETIOCPENCTBEHHO IS
crenyromlel craauy 0e3 JOMONMHUTEIbHON PEeaKIIU.

[0462] Cragus 3: (R WJIH S)-2-(4-(2,4-numeTokcubensmn)-2-(2-
uzonponuipeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 |HoHaH.

[0463] B cmecp  Tper-Oytun-(R  wmm  S)-2-(4-(2,4-numeroxkcubensmn)-2-(2-
n3onponuiadpeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 JHonan-7-kapdokcunara (1,0 r, 1,73 Mmorb)
B MeOH (10 mn) nobasnsmu pacresop HCI/MeOH (10 mu, 4 M). Cmech nepeMernBaiy mnpu
20°C B TeueHue 3 4. PeaklMOHHBINM pacTBOP KOHLEHTPHUPOBAIU MPHU MOHW)KEHHOM JIABJIEHUM.
Ocrarox BpuMBaiIM B HacbilleHHbli pactBop NaHCOs; nns peryiauposanus pH = 9,
skcTparupoBann ¢ nomoinbto EtOAc (100 mm x 2). OObeOuHEHHbIE OPraHUYECKHE CIIOH
NPOMBIBAJIM  COJIEBBIM  PacTBOpoM, cymuian  Oe3BomHbiM  NapSQy,  punbTpoBaAIM U
KOHIICHTPUPOBAJIM TMpPH TOHIKEHHOM JaBjeHun ¢ mnonydeHnem (R wm  S)-2-(4-(2,4-
IUMeTOKCHOeH31)-2-(2-m3onponmideHun)nunepasus- 1 -mm)-7-a3aciupo[3.5|Honana (500 wr,
BBIXOZ 60,5%) B BHze eNToro Tepaoro semecrsa. 'H SAMP (400 MI'n, CDCls) § ppm: 7,47
(br s, 1H), 7,26-7,17 (m, 3H), 7,15-7,06 (m, 1H), 6,51-6,30 (m, 2H), 3,81 (s, 1H), 3,79 (s, 3H),
3,76 (s, 3H), 3,66 (br s, 1H), 3,60-3,46 (m, 2H), 3,40 (br s, 1H), 3,02-2,84 (m, 3H), 2,73-2,55 (m,
4H), 2,39-2,19 (m, 4H), 2,15 (m, 1H), 1,75 (m, 1H), 1,84-1,68 (m, 1H), 1,67-1,65 (m, 1H), 1,69-
1,61 (m, 1H), 1,43-1,28 (m, 4H), 1,25 (d, J = 6,8 'y, 4H), 1,17 (d, J = 6,8 I'u, 4H). MC (11DP,
m/e) [M+1]" 478,5.

[0464] IIpomexyrouHoe coenumHeHue 49-1:  2-(4-(3,5-mumeroxcuGen3mn)-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH

B
EMS
N
H
flpomexyrounoe coegunenue 484

[0465] Cramusa 1: Tper-Oytmn-2-(4-(3,5-auMeTokcnOeH3MI)-2-(2-N30POTTHIIEHILT )-
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6-okconunepasuH- 1-mn)-7-azacnupo| 3.5 JHoHaH-7-kapOOKCHIIAT.

[0466] B pactBOp Tper-OyTHn-2-(2-(2-nzonponuindenni)-6-okconunepasut-1-um)-7-
asacrupo[3.5|HonaH-7-kapbokcunara (1,0 r, 2,26 mmonsr) B DCE (20 mu) nmobasnsmm 3,5-
numetokcudensanmpaerun (0,56 r, 3,40 mmoms) u HOAc (0,27 1, 4,52 mmounb). Tlocie
nepememupanus mpu 25°C B Teuenne 1 4. 3arem nobasasau NaBH(OAc); (0,96 r, 4,52 MMob).
Cmech mepememuBanu npu 25°C B Teuenne 12 u. 3arem Bomubiii pactBop NH;Cl (20 m)
no0aBIsIM B CMeCh, JKCTparupoBajiu ¢ momombio JAXM (20 ma x 3). OObenuHEeHHbBIS
oprannveckue (aspl MPOMBIBAIM COJEBBIM pacTBOopoM (20 mur X 2), cymmian Oe3BOAHBIM
NaySO4, QunbTpoBamTM W KOHUEHTPUPOBAIM B BakyymMe. OCTAaTOK OYHINAIH TOCPEICTBOM
KOJIOHOYHOH Xpomarorpaduu (cuimkarensb, 3moeHT: PE/EA (00./00.) = 1/1) ¢ nmonyuenunem
Tper-OyTuin-2-(4-(3,5-mumerokcuden3nin)-2-(2-u3onponmipeHmn)-6-okconumnepasun- 1 -mm)-7-
aszacniupo[3.5|HonaH-7-kapbokcunara (1,1 r, Berxon: 82%) B Buae JKENTOrO TBEPJOTO BEIIECTBA.
'H AAMP (400 MI', CDCl) & ppm: 7,27 (s, 2H), 7,18-7,13 (m, 2H), 6,24 (s, 1H), 6,12 (s, 2H),
4,94 (br s, 1H), 4,41 (br s, 1H), 3,63-3,57 (m, 2H), 3,55 (s, 6H), 3,29-3,08 (m, 7H), 3,02-2,94 (m,
1H), 2,75-2,64 (m, 2H), 2,26-2,19 (m, 1H), 1,92 (m, 1H), 1,74-1,63 (m, 3H), 1,49-1,44 (m, 2H),
1,42 (s, 9H), 1,34-1,29 (m, 2H), 1,23 (d, J = 6,8 'y, 3H), 0,98 (d, J = 6,8 I'r;, 3H).

[0467] Cragus 2: Tper-O0yTni-2-(4-(3,5-numerokcndeH3mn)-2-(2-
n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

[0468] Cwmecb  Tper-Oyrmn-2-(4-(3,5-numerokcubdensmn)-2-(2-uzonponidheHun )-6-
okcomnumnepasut- 1 -mi)-7-azacrupo[ 3.5 JHonan-7-kapdokcunara (1,1 r, 1,86 mmons) u BH;. THF
(18 mn, 18,6 mmoab) Harpeanu 1o 70°C B Teyenne 12 u. MeOH (10 mn) nobasisiiu B CMeCh
OCTOPOKHO M KOHLIEHTPUPOBAJIM B BakyyMe 10 TpeT-OyTmi-2-(4-(3,5-numerokcubensmn)-2-(2-

u3onponuiadeHun)nunepasus- 1-un)-7-azacnupo| 3.5 |HoHan-7-kapbokcmnata (0,9 1, BBIXOX:

84%) B BUOE KEITOrO Macjia, KOTOPOE WCIOJNb30BAM Ha cleAyromed craguun  0e3
nononHuTenbHo# ounctki. MC (MDP, m/e) [M+1]" 578.4.

[0469] Cramusa 3: 2-(4-(3,5-mumerokcubeH3nn)-2-(2-u3onponrip e ) munepasus- 1 -
wi)-7-azactupo[3.5|HoHaH

[0470] B pacTBop Tper-O0yTni-2-(4-(3,5-numerokcndeH3mn)-2-(2-
n3onponuiadpeHun)nunepasus- 1-mn)-7-azacnupo|[ 3.5 |Honan-7-kapbokcunara (900 wmr, 1,56

mMmosis) B MeOH (20 mut) noGasnsimu HCI/MeOH (10 mun). Cmech nepemernuBanu npu 25°C B

teuenne 1 u. Ilocne ypmanmeHuss pacTBOpUTENs OCTATOK pacTtBopsuii B Bome (20 wui).
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Perynuposanu pH cmecu = 9-10 ¢ ucnonpzoBanuem BoaHoro pactsopa NapCOs. Cwmech
skcTparupoBann ¢ momompio EtOAc (20 mn x 3). OObeanHeHHbIE OpraHudeckue (asbl
NPOMBIBAJIM COJIEBBIM pacTBopoM (20 mu X 2), cymmnu 0e3BomabM NapSO4, pumbTpoBamu u
KOHIIGHTPUPOBaJIM B  BakyyMe ¢  mnoaydueHuem  2-(4-(3,5-aumeroxkcubensmin)-2-(2-
n3onponuiadpeHun)nunepasus- 1-mn)-7-azacnupo[3.5]Honana (550 wr, Beixom: 74%) B BuUze
KeIToro TBepaoro semectsa. 'H SAMP (400 MI'n, CDCls) § ppm: 7,48 (br s, 1H), 7,25-7,17 (m,
2H), 7,15-7,09 (m, 1H), 6,50 (m, 2H), 6,33 (s, 1H), 3,77 (s, 6H), 3,65 (m, 1H), 3,46 (s, 2H), 3,41
(m, 1H), 3,00 (m, 1H), 2,96-2,87 (m, 2H), 2,72-2,54 (m, 5H), 2,35-2,26 (m, 2H), 2,20-2,14 (m,
1H), 1,93 (br s, 1H), 1,79-1,72 (m, 1 H), 1,70-1,64 (m, 1H), 1,41-1,29 (m, SH), 1,26 (br d, J =
6,8 ', 3H), 1,15 (br d, J = 6,8 ', 3H). MC (UDP, m/e) [M+1]" 478 4.

[0471] IIpomexyTouHOE COoeMHEeHHe 50-1: 2-(4-(2,4-mudpTopbensmn)-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH

r 4

fiponexyroynoe
coennnenue 501

[0472] Cragus 1. Tper-Oytmn-2-(4-(2,4-nudropdbensmn)-2-(2-uzonponuideHun )-6-
okcomnurnepasut- 1 -mi)-7-azacmupo[ 3.5 JHoHaH-7-kapOoKcUar.

[0473] B pactBOop Tper-Oyrun-2-(2-(2-nzonponuindennn)-6-okconunepasut- 1-um)-7-
azacnupo[3.5]nonan-7-kapookcunara (1,2 r, 2,72 mmones) B DCE (10 min) nobasmsuin AcOH
(326,36 wmr, 5,43 wmmonb) u 2,4-mudrtopbensanprerun (424,76 wmr, 2,99 mmons). Cmechb
nepememnBaiay npu 25°C B Teuenue 1 1., 3areM NaBH(OAc); (1,73 1, 8,15 mmoup) noGassiin
u nepememnBanu npu 25°C B TedeHue eme 12 4. PeakliMOHHYIO CMeCh BBIIMBAJIM B HACBILI.
pactBop NaHCO; (50 mi), sxctparupoBaiu ¢ nomomibio EtOAc (100 M x 2). O0benuHeHHbIe
OpPraHWYeCKHe CJIOM TPOMBIBAIA COJIEBBIM PacTBOPOM, CYIIMIH 0e3BOIHBIM Nap SOy,

(I)I/IJ'IprOBaJ'II/I U KOHLOCHTPUPOBAJIU IPU TOHUKCHHOM [OaBJICHUU. HeO‘{HLLIeHHbeI MNPOAYKT
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OYMIIAJIA TIOCPEACTBOM KOJIOHOUHOU XpomaTtorpaduu (cunukaresb, moeHT. PE/EA (06./00.) =
ot 5/1 mo 2/1) ¢ monyyerneM Tper-OyTui-2-(4-(2,4-mudropodensmn)-2-(2-nzonporuindern )-6-
okcomnwunepasut- 1 -mi)-7-azacrupo| 3.5 JHonaH-7-kapdokcunara (1,0 r, 1,76 Mmonb, Beixoa: 64%)
B BUJIE JKEJITOTO MacJa.

[0474] Cragus 2: Tper-OyTun-2-(4-(2,4-nudropdensnn)-2-(2-
n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

[0475] Cwmech TpeT-0yTun-2-(4-(2,4-mudpropbensmn)-2-(2-uzonponuiadenrn)-6-
okcomnwurnepasuH- 1 -mi)-7-azaciupo| 3.5 |HonaH-7-kapbokcunara ((1,0 v, 1,76 mmonb) u BH;
(19,38 mn, 19,38 mmons) B TI'® (10 mu) mepememmBanu npu 70°C B TedyeHue 12 4.
Peakunonssiii pactBop racuimm mnocpeactsoM MeOH (10 M), KOHUEHTPHUpPOBAIU NPU
MOHMKEHHOM  JIABJICHUM ¢ TOJydeHueM  TpeT-Oytun-2-(4-(2,4-mudropbensmn)-2-(2-
u3onponuidpeHun)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOokcunarta (1,2 r,
HEOUHIIEHHOE BEIECTBO), KOTOPBIN HCIONb30BAIN HEMOCPENCTBEHHO ISl CIEAYIOIIeH CTaauu
0e3 OTIOTHUTENbHON PEaKLIUH.

[0476] Cramusa 3: 2-(4-(2,4-mupropbensmn)-2-(2-n3onponuidenni)nunepasut- 1-mn)-
7-azacniupo|3.5|HoHaAH

[0477] Cwmech Tper-OyTun-2-(4-(2,4-nudropdensnn)-2-(2-
n3onponuiadpeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 JHonan-7-kapdokcunara (1,2 r, 2,17 MMoIb)
u HCI/MeOH (35 mi, 4 M) nepemermmBanu npu 25°C B Tedenue 2 4. PeakIMOHHBINH pacTBOp
KOHIICHTPUPOBAJHM TPH TMOHIKEHHOM JaBJIeHUU. PEakIMOHHYI0 CMeCh BBUIMBAIM B HACHILI.
pactBop NaHCO; (50 mi), sxctparupoBaiu ¢ nomomibio EtOAc (100 M x 2). O0benuHeHHbIe
OpPraHWYeCKHe CJIOM TPOMBIBAIA COJIEBBIM PacTBOPOM, CYIIMIH Oe3BOgHBIM Nap SOy,
($unbTpOBAIM W KOHLEHTPUPOBAIM NPU TOHWKEHHOM JaBIIEHHH C TojyueHuem 2-(4-(2,4-
nudTopbensmi)-2-(2-uzonponuidenr)nmunepasus- 1 -un)-7-azacnupo[ 3. 5JHonana (515 wmr, 1,14
MMOJIb, BBIXOZL 52%) B BHJIE 5KeITOro TBepnoro semecrsa. 'H SIMP (400 MI't, CDCls) & ppm:
7,46 (br s, 1H), 7,38-7,30 (m, 1H), 7,23 (m, 2H), 7,16-7,09 (m, 1H), 6,85-6,72 (m, 2H), 3,65-
3,51 (m, 3H), 3,37 (br s, 1H), 3,00 (m, 1H), 2,90 (m, 2H), 2,69-2,56 (m, SH), 2,42-2,21 (m, 4H),
1,80-1,61 (m, 2H), 1,44-1,28 (m, SH), 1,25 (br d, J = 6,8 I'yy, 3H), 1,15 (br d, J = 6,8 I', 3H).
MC (M2P, m/e) [M+1]" 4543

[0478] IIpomexyTouHOE COoeMHEeHHe 51-1: 2-(4-(3,5-nudpTopbenzmn)-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH
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Q.
b

N

N
H
Knacc B-451

[0479] Cramusa 1: Tper-Oyrun-2-(4-(3,5-mudropoensmn)-2-(2-nzonponundernn)-6-
okcomnurnepasut- 1 -mi)-7-azacmupo[ 3.5 JHoHaH-7-kapOoKcUar.

[0480] B pactBOop Tper-Oyruin-2-(2-(2-nzonponuinderun)-6-okconunepasut-1-um)-7-
aszacriupo[ 3.5 |HonaH-7-kapdokcunara (800 mr, 1,87 mmons) B DCE (10 mun) nobasisiiu AcOH
(337 wmr, 5,61 mmoup) 1 3,5-nudTopdbensanbaerun (292 mr, 2,06 mmoss). CMech epeMernnBaiu
npu 20°C B Teuenme 1 u. 3arem NaBH(OAc); (1,19 r, 5,61 mmons) moGasnsumm. Cmech
nepememuBanu npu 20°C B Teuenne 16 u. 3atem nobapnsiiu HaceimeHHbI pactBop NaHCO;
(10 mm) u EtOAc (10 mn). Cmech nepememusanu npu 20°C B Teuenune 0,2 4. Opranudeckuii
cioit otaensuy, cymry Hax Na, SO, BeimapuBaiy B Bakyyme. OCTaTOK OUYHINANN TOCPEACTBOM
KOJIOHOYHOH xpomatorpadun (cunukarens, smoeHT: PE/EA (06./06.) = ot 10/1 no 1/1) ¢
nosydeHuem Tper-0yTuin-2-(4-(3,5-audropoensmn)-2-(2-n3onponundeHn )-6-oKkComunepa3uH-
1-n)-7-a3acnmpo[ 3.5 |HonaH-7-kapOokcunara (500 mr, Beixoa: 50%) B BUAE JKENTOTO TBEPIAOTO
semectsa. MC (MDP, m/e) [M+1]"568,5

[0481] Cragus 2: TpeT-OyTmn-2-(4-(3, 5-nudropbensmn)-2-(2 -
u3onponmuideHnt)nunepasnt- 1-mn)-7-azacnupo| 3. 5S|HoHaH-7-kapOoKcHIaT.

[0482] Cwmecb  Tper-Oytmn-2-(4-(3,  S-mudropbdensmn)-2-(2-uzonponmideHun)-6-
okconwunepasuH- 1 -mi)-7-azacnupo| 3.5 |HoHaH-7-kapbokcunara (500 wmr, 0,88 wmmonb) u
BH;. THF (8,8 mu, 8,8 mmoub) HarpeBanu 10 70°C B Teyenue 12 u. ITocne oxnaxnenus no 0°C
cMmech racuii ¢ nomotrbio MeOH (10 mir). CMech KOHLIEHTPUPOBAIN B BAaKyyMe C MOJyYSeHHEM
Tper-OyTun-2-(4-(3,5-mudropodensnn)-2-(2-u3onponund e ) nunepasus- 1 -u)-7-
aszacriupo[3.5|HoHaH-7-kapbokcunara (400 wmr, Bbxox: 80%) B BHUIE KEITOTO TBEPAOTO

BEIIIECTBA, KOTOPOE HUCIOJb30BAIN HA CIEAYIOLIei ctanuu 6e3 MOmoNMHUTENbHOH ouncTku. MC
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(UDP, m/e) [M+1]" 554,2.

[0483] Cramusa 3: 2-(4-(3,5-auropbensmn)-2-(2-n3onponuidenni)nunepasut- 1-mn)-
7-azacriupo[3.5]HOoHaH.

[0484] B pacTBop Tper-Oyrun-2-(4-(3,5-nudropdensnn)-2-(2-
uzonponuiadpeHun)nunepasus- 1-un)-7-azacnupo| 3.5 |HoHan-7-kapbokcunara (400 wmr, 0,71
mMmosis) B MeOH (10 mu) noGasnsimu HCI/MeOH (10 mur). Cmech nepemernuBanu npu 25°C B
teyeHne 2 4. llocnme KOHILEHTpanWu B BaKyyMe OCTaTOK pacTBopstii B Boge (20 mu).
Perynuposanu pH cmecu = 9~ 10 ¢ ucnons3oBanueMm BogHoro pactsopa Na,COs. Cwmech
skcTparupoBann ¢ momompio EtOAc (20 mn x 3). OObeanHeHHbIE OpraHudeckue (asbl
NPOMBIBAJIM COJIEBBIM pacTBopoM (20 mu X 2), cymmnu 0e3BomabM NapSO4, pumbTpoBamu u
KOHLIEHTPUPOBaJIU B BaKyyMe c MOJy4YEeHUEM 2-(4-(3,5-mudropbensmn)-2-(2-
n3onponuiadpeHun)nunepasus- 1-mn)-7-azacnupo[3.5]Honana (225 wmr, Beixox: 70%) B BuUze
KOPHYHEBOTO TBepAOro semecrsa. 'H SMP (400 MI't, CDCLs) § ppm: 7,52-7,47 (s, 1H), 7,27-
7,21 (m, 2H), 7,14-7,12 (m, 1H), 6,89-6,87 (m, 2H), 6,68-6,66 (m, 1H), 3,65-3,63 (m, 1H), 3,48-
3,47 ( m, 2H), 3,46-3,38 (m, 1H), 3,22-3,02 (m, 1H), 3,02-2,88 (m, 2H), 2,67-2,60 (m, SH),
2,32-2,22 (m, 2H), 2,22-2,15 (m, 1H), 1,80-1,60 (m, 2H), 1,38-1,14 (m, 13H). MC (U3P, m/e)
[M+1]" 454,3

[0485] IIpomexyTouHOE COoeMHEeHHe 52-1: 2-(4-(3,4-nmudpTopbenzmn)-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH

5
:

Npomexyrounoe coepunenne 52-1

[0486] Cragus 1. Tper-Oytmn-2-(4-(3,4-nudropdbensmn)-2-(2-uzonponmideHun)-6-
okcomnurnepasut- 1 -mi)-7-azacmupo[ 3.5 JHoHaH-7-kapOoKcUar.

[0487] B pactBOop Tper-Oyruin-2-(2-(2-nzonponuindenun)-6-okconunepasut- 1-um)-7-
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asacniupo[ 3.5 |HoHaH-7-kapbokcunara (880 mr, 1,99 mmons) B DCE (10 mun) noGasisiiu AcOH
(239,33 wmr, 3,99 wmmonb) u 3,4-mudprtopbensanprerun (311,49 wmr, 2,19 mmons). Cmechb
nepememuaiy npu 25°C B Teuenue 1 1. 3arem NaBH(OAc); (1,27 1, 5,98 MMoutp) noOasisiiu 1
nepemernuBainu npu 25°C B Teuenue emie 12 4. PeakuinoHHy0 CMeCh BBIJIMBAIN B HACBHIIICHHBIN
pactBop NaHCO; (50 mi), sxctparupoBaiu ¢ nomomibio EtOAc (100 M x 2). O0benuHeHHbIe
OpPraHWYeCKHe CJIOM TPOMBIBAIA COJIEBBIM PacTBOPOM, CYIIMIH 0e3BOIHBIM Nap SOy,
$unbTpOBaIM U KOHLUEHTPUPOBAIM TMPH TMOHWKEHHOM JaBieHHH. (OCTaToOK OYHINAIU
MOCPEACTBOM KOJIOHOUHOU Xpomatorpadun (cunukaress, smoeHt: PE/EA (06./06.) = ot 5/1 no
2/1) c MOJIy4eHHEM Tper-OyTuin-2-(4-(3,4-mudropbensnn)-2-(2-u3onponupeHmn)-6-
okcomnunepasus- 1-uin)-7-azacnupo| 3.5 |Honan-7-kapookcunara (1,0 r, Beixox: 85%) B BuUze
JKEJITOrO Macla.

[0488] Cragus 2: TpeT-0yTun-2-(4-(3,4-mudpropdbensmn)-2-(2-
n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

[0489] Cwmech TpeT-0yTun-2-(4-(3,4-mudpropbensmn)-2-(2-uzonponuiadenrn)-6-
okcomnwumnepasut- 1 -mi)-7-azacrupo[ 3.5 JHonaH-7-kapdokcunara (1,0 r, 1,76 mmons) u BH;. THF
(17,61 mn, 17,61 mmons) B TI'® (15 mu) nmepememmBanu npu 70°C B TedyeHue 12 4.
Peakunonnblii pactBop racuim mnocpeactsoM MeOH (10 wmu), KOHIEHTPHPOBAJIH TIPU
NOHWKEHHOM  JaBJI€HHMM C  ToJydeHueM  Tper-Oytni-2-(4-(3,4-nudropbensmn)-2-(2-
u3onponuidpeHun)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOokcunarta (750 MT,
HEOUHIEHHOE BEIECTBO) B BHJIE JKEITOr0 Maciia, KOTOPOE UCTIONb30BAIH HEMOCPEACTBEHHO IS
CeAYIOIIEH CTaauu 0e3 JOMOJHUTEIBHON OYHCTKH.

[0490]  Cramusa 3: 2-(4-(3,4-muropbensmn)-2-(2-n3onponuidenni)nunepasus- 1-mn)-
7-azacriupo[3.5]HOoHaH.

[0491] Cwmech Tper-Oyrun-2-(4-(3,4-nudropdensnn)-2-(2-
u3onponuipeHu)nunepasut- 1-mn)-7-azacnupo| 3. 5JHonan-7-kapbokcunara (750 wr, 1,35
mmodnb) 1 HCI (3,39 mu, 13,54 mmons) B MeOH (10 mur) nepemernnsanu npu 25°C B TeueHue 2
4. PeaklnOHHBII pacTBOP KOHLIEHTPUPOBAIH MPH MOHIKEHHOM aBiieHHH. OCTaTOK BBIJIMBAIH B
HaceleHHbId pactBop NaHCO; (10 mi), skcrparupoBanmu ¢ nomomneio EtOAc (20 mo x 2).
OOvenuHeHHBIE OpraHuyeckre ciaou cymwin  Oe3BogHbiM  NaySO4,  QumbTpoBANM  H
KOHLIEHTPUPOBAJIM MPU MOHMKEHHOM JNaBJIEHUU ¢ mojiydeHueM 2-(4-(3,4-mudropbensmn)-2-(2-

n3onponuiadpeHun)nunepasus- 1-mn)-7-azacnupo[3.5|Honana (423 wmr, Beixox: 68%) B Buze
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0eoro TBEpAOro BEIIECTBA. 'H smMP (400 MI'u, CDCl3) 6 ppm: 7,47 (br s, 1H), 7,26-6,96 (m,
6H), 3,63 (m, 1H), 3,51-3,28 (m, 3H), 3,09-2,79 (m, 3H), 2,70-2,53 (m, 5H), 2,36-2,23 (m, 3H),
2,21-1,97 (m, 3H), 1,80-1,63 (m, 2H), 1,46-1,21 (m, 10H), 1,14 (br d, J = 6,8 T', 4H). MC
(UDP, m/e) [M+1]" 454,3.

[0492] TIIpomexyrtouHoe coemuHenue S52-la: (R wmm S)-2-(4-(3,4-nudropOensmn)-2-

(2-m3onponundenmn)nunepasus- 1 -nin)-7-a3actupo[ 3. S|HoHaH

X &
O )
.

wnw

T

Nipomexyrousoe
coepusenue 52-1 a

[0493] Cramua 1:  Tper-Oyrmn-(R  wmm  S)-2-(4-(3,4-nuropbensmn)-2-(2-
u3onponuiIQpeHnT)-6-okconunepasut- 1-ui)-7-azacupo| 3. 5|HoHaH-7-kapOOKCHIIAT.

[0494] B pacTBop Tper-OyTrn-(R WIH S)-2-(2-(2-m3onponundenun)-6-
oKcomnunepasus- 1-ui)-7-a3acnupo|3.5|aonan-7-kapookcunara (1,0 r, 2,26 mmons) 8 DCE (10
mut) nobasismn AcOH (271,97 wmr, 4,53 mmons) u 3,4-nudropbensanpaerun (309,15 mr, 2,49
mMmouib). Cmech nepemermBanu npu 25°C B Tedenue 1 daca, 3atem NaBH(OAc); (1,44 1, 6,79
MMOJIb) no0asisy, nepeMemnBain npu 25°C B TeueHue eme 12 4. PeakunoHHy0 cMech
BBUTMBAJIN B HachlmeHHbIH pacTBop NaHCO; (50 mun), skctparuposanu ¢ nomorbo EtOAc (100
M x 2). OObenuHEHHbIE OpraHMYECKHe CJIOW MPOMBIBATH COJIEBBIM PACTBOPOM, CYIIUJIH
6e3BogHbIM Na;SOs, GUIBTPOBATIN U KOHLEHTPUPOBAIN MPHU MOHIKEHHOM aaBieHnHd. OcTaTok
OYMIIAJIA TIOCPEACTBOM KOJIOHOUHOM XpoMmatorpaduu (cunkarens, 3;moeHT. PE/EA (06./00.) =
or 5/1 pmo 2/1) ¢ mnonyuenmem Ttper-OyTmin-(R wmm  S)-2-(4-(3,4-nudropbensmn)-2-(2-
u3onponuiaQpeHns)-6-okconunepasun- 1-uin)-7-azaciupo| 3. S|Honan-7-kapbokcunmara (1,15 T,
BbIXO.: 88%) B BUZE KENTOrO Maca.

[0495] Cramma  2:  Tper-Oyrmn-(R  wmm  S)-2-(4-(3,4-nudropbensmn)-2-(2-

n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.
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[0496] Cwmech TpeT-OyTun-(R WJIH S)-2-(4-(3,4-nudpTopdbenzmn)-2-(2-
u3onponuiaQpeHns)-6-okconunepasun- 1-uin)-7-azaciupo| 3. S|Honan-7-kapbokcunmara (1,15 T,
2,03 mmoznb) u BH3; THF (20,26 mi, 20,26 mmois) B TT'® nepemernnsamu npu 70°C B TeueHue
12 4. PeakuumonHblli pactBop racwiu ¢ nomombo MeOH (10 mut), KOHLIEHTPHPOBAIH TPH
NOHMKEHHOM JaBJICHUH ¢ mojydeHueM Tper-Oyrun-(R umm S)-2-(4-(3,4-nudropbensmn)-2-(2-
u3onponuidpeHun)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOokcunarta (1,1 r,
HEOUHIIEHHOE BEIECTBO) B BHJIE JKEITOrO Maclia, KOTOPOE HUCIOIBb30BAIH HEMOCPEACTBEHHO IS
CeAYIOIIEH CTaauu 0e3 JOMOJHUTEIBHON OYHCTKH.

[0497] Cragus 3: (R WIH S)-2-(4-(3,4-mudTopbenznn)-2-(2-
uzonponuipeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 |HoHaH.

[0498] B CMeCh TpeT-OyTun-(R WJIH S)-2-(4-(3,4-nmudropbensmn)-2-(2-
n3onponuiadpeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 JHonan-7-kapdokcunara (1,1 r, 1,99 mmornb)
u HCI (4,97 mn, 19,87 mmons) B MeOH (10 mi) mepemermmBanu npu 25°C B TedeHue 2 .
PeakunoHHBIN pacTBOP KOHIEHTPUPOBAIH NPH MOHWKEHHOM AaBiieHHH. OCTaTOK BBUIMBAJIH B
HaceleHHbId pactBop NaHCO; (10 mi), skcrparupoBanmu ¢ nomomneio EtOAc (20 mo x 2).
OOvenuHeHHBIE OpraHuyeckue ciou cymwm  0e3BogHbiM  NapSO4,  QuimbTpoBANM  H
KOHIIGHTPUPOBAJIM TMpPH TOHIKEHHOM JaBjeHun ¢ mnonydeHunem (R wm  S)-2-(4-(3,4-
mudropOensmn)-2-(2-u3onponuind e )nunepasul- 1 -wmn)-7-a3acnupo[3.5|Honana (420 wr,
BBIXOZL 47%) B BHJIE *kenToro TBeproro semecrsa. 'H AMP (400 MI'n, CDCls) & ppm: 7,48 (br
s, 1H), 7,26-7,15 (m, 3H), 7,15-7,04 (m, 2H), 7,01 (m, 1H), 3,63 (m, 1H), 3,45 (s, 2H), 3,39 (m,
1H), 3,01 (m, 1H), 2,95-2,85 (m, 2H), 2,71-2,57 (m, 4H), 2,36-2,24 (m, 3H), 2,23-2,12 (m, 3H),
1,82-1,55 (m, 2H), 1,45-1,30 (m, SH), 1,26 (d, J = 6,8 I'y, 3H), 1,14 (d, J = 6,8 ', 3H). MC
(UDP, m/e) [M+1]" 454,3.

[0499] IIpomexyrouHoe  coenuHeHue  53-1: 2-(4-(xpoman-6-unmeTin)-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH
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NpomexyTouKoe
goepuHense 53-1

[0500] Cragus 1: tper-Oyrun-2-(4-(xpomaH-6-unmeTin)-2-(2-uzonponidheHun )-6-
okcomnurnepasut- 1 -mi)-7-azacmupo[ 3.5 JHoHaH-7-kapOoKcUar.

[0501] Cwmech TpeT-OyTrin-2-(2-(2-n3onponuinderni)-6-okconunepasut- 1 -ui)-7-
aszacriupo[3.5|HoHaH-7-kapbokcunara (1,0 r, 2,26 MMob), XpomaH-6-kapOanbaeruna (404 wr,
2,49 mmonb) 1 AcOH (271,97 wmr, 4,53 mmons) B DCE (20 mim) nepememuBanu npu 20°C B
teueHne 30 muH. 3atem NaBH(OAc); (1,44 1, 6,79 mMmonb) noOaBsuUId B YKa3aHHYIO BBILIE
cMech JacTsiMH U niepeMernBainy rpu 30°C B Teuenne 2 4. PeakunonHyo cmech pa3OaBisuiu ¢
nomotpo XM (30 mi), npombiBanu Hackim. pactBopoM NaHCO; (30 muin). Opranndeckuid
cnoit cymmnm Oe3BoaHbIM Nap,SOu, (QUIABTPOBAIM M KOHLUEHTPHUPOBAIHW NPH NOHMKEHHOM
naneHud. OCTAaTOK OYHMINAIM IOCPEACTBOM KOJIOHOYHOW XpomaTtorpaduu (CHIMKAreb,
smoeHT: PE/EA (06./00.) = ot 3/1 go 1/1) ¢ nony4yenuem tper-OyTin-2-(4-(XpoMaH-6-HIMETHI)-
2-(2-n3onponuindern)-6-okconunepasut- 1-uin)-7-azacnupo| 3. S|Honan-7-kapookcunara (1,25
r, BBIXOI. 94%) B BHe Gemoro TBepnoro semectsa. 'H SIMP (400 MI'y, CDCls) & ppm: 7,34-
7,28 (m, 1H), 7,27 (s, 1H), 7,24-7,16 (m, 1H), 7,15-7,09 (m, 1H), 6,68-6,58 (m, 1H), 6,57-6,50
(m, 1H), 6,40 (s, 1H), 4,93 (s, 1H), 4,44 (s, 1H), 4,15-4,10 (m, 1H), 3,59-3,46 (m, 2H), 3,33-3,06
(m, 6H), 2,97 (t, 1H), 2,63 (s, 2H), 2,56-2,36 (m, 2H), 2,23 (t, 1H), 1,98-1,83 (m, 3H), 1,81-1,57
(m, 3 H), 1,54-1,38 (m, 11H), 1,37-1,29 (m, 2H), 1,25-1,17 (m, 3H), 0,95 (d, J = 6,8 'y, 3H).
MC (M2P, m/e) [M+1]" 588 4.

[0502] Cragus 2: Tper-OyTuin-2-(4-(xpoman-6-mnmernin)-2-(2-
n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

[0503] B pactBop Tper-OyTHi-2-(4-(xpomMaH-6-unMeTn)-2-(2-n3onponuiadernn)-6-

oKcomnunepasus- 1-ui)-7-azacnupo| 3.5 |aonan-7-kapookcunara (1,25 r, 2,13 mmounp) B TT'® (15
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mut) nobasnsiiin BH3. THF (30 mu, 30 mmoub) o karursim ripu 20°C. Cmeck Harpesanu 1o 70°C B
TeyeHne 12 4. PeakIMOHHYIO CMeCh raCHJIM MOCPEACTBOM MeTaHoa (5 M), KOHIEHTPUPOBAIU
OpU TOHIKEHHOM JaBJICHUHW C TIOJy4YeHHeM TpeT-OyTmi-2-(4-(xpomMaH-6-uimernn)-2-(2-
u3onponuidpeHun)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOokcunarta (1,22 r,
HEOYHIIEHHOE BELIeCTBO) B BUje Oesoro Tepaoro Bemectsa. MC (3P, m/e) [M+1]" 574,5.

[0504] Cramua 3: 2-(4-(xpomaH-6-unmeTni)-2-(2-m3onponripeHm)munepass- 1 -
wi)-7-azactmpo[ 3. S|HoHaH.

[0505] B pacTBop Tper-OyTuin-2-(4-(xpoman-6-mnmernin)-2-(2-

n3onponuiadpeHun)nunepasus- 1-mn)-7-azacnupo|[ 3.5 |Honan-7-kapbokcmnara (1,20 r, 2,09

mmodb) B MeOH (5 mi) nobasnsiin HCI/MeOH (20 mut, 4 M) no karusim ipu 20°C. PactBop
nepemeruBainu npu 20°C B TeueHune 2 4. PeakinOHHBIN pacTBOP KOHLEHTPUPOBAIU B BAKyyMe.
Ocrarox pazdassimn ¢ nomombro HCI (10 min, 1M), skcrparuposanu ¢ nomoutsio EtOAc (20 mn
x 2). Perymuposanu pH Boanoit ¢a3bl = 8 ¢ momommeto NaHCOs3, skcTparupoBaiu ¢ MOMOIIBIO
EtOAc/MeOH (20/1, 40 ma x 5). Ob6penuHeHHble OpraHndeckue (aspl CyIHIN Oe3BOIHBIM
NaySO4, unbTpoBad U KOHIEHTPUPOBAIH MPHU MOHMKEHHOM NABJIEHUU C TOJy4eHueM 2-(4-
(xpomaH-6-unmeTin)-2-(2-u3onponmideHun)nunepasus- 1 -mn)-7-azacrnupo[ 3.5 ]aonana (740 wr,
BBIXOZ. 75%) B BHze Gesnoro Teepaoro semecrsa. 'H AMP (400 MI'n, CDCLs) & ppm: 7,47 (s,
1H), 7,17-7,25 (m, 2H), 7,08-7,15 (m, 1H), 6,92-7,04 (m, 2H), 6,70 (d, J = 8,19 I', 1H), 4,12-
4,21 (m, 2H), 3,57-3,80 (m, 3H), 3,41 (s, 3H), 2,83-3,05 (m, 3H), 2,56-2,82 (m, 7H), 2,21-2,33
(m, 2H), 2,08-2,19 (m, 1H), 1,92-2,03 (m, 2H), 1,60-1,80 (m, 2H), 1,35-1,54 (m, 4H), 1,28-1,34
(m, 1H), 1,24 (d, T= 6,85 ', 3H), 1,14 (d, J = 6,85 T'y, 3H). MC (MDP, m/e) [M+1]" 474 4.
[0506] IIpomexyrouHoe coemuHeHue 54-1: 2-(2-(2-uzonpormndennn)-4-((5,6,7,8-

TeTparuapoHadTaneH-2-11)MeTII)THIepa3iH- 1 -mi)-7-a3actupo[ 3. S|HoHaH
)
‘N

fipomemyrounoe coenmnenne 541

[0507] Cragus 1.  5,6,7,8-rerparuaponadranen-2-kapbaipnerun  u  5,6,7,8-
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teTparunpoHadranes-1-kapdanbaerus.

[0508] Pactsop 1,2,3,4-terparunponadranena (3,0 r, 22,69 mmons) B XM (50 mi)
oxjaxkaamu 1o 0°C ¢ momomeio 3HepruuHoro nepememusanus, SnCly (10,4 r, 39,94 mMmoib)
n00aBJANM  TOJHOCTBIO  TMOCPEACTBOM  INNPULA,  3aTeM IO  KaluIM  BBOZIMIIN
muxnop(metokcu)meran (2,61 1, 22,69 mmons) B Teuenune 10 muH. Ilocne moGaBneHms
peakunoHHYI0 cMech nepemernnBainu rnpu 0°C B teuenne 0,5 4. 1{BeT cMecu CTaHOBUJICS TEMHO-
KPacHbIM M 3aTeM CTAHOBWIICS JKENTHIM. PEaKIMOHHYI0 CMeCh TacHiIM C TOMOIIBIO JIbJA.
Opranndeckyro a3y mnpombBamu Bomodt (30 ma x 3), cymmiu 0e3BoagHbiM  NaySOy,
(UIBTPOBATHM W KOHIICHTPUPOBAJHM MPU MOHMKEHHOM JABJIEHUU C TOJydeHHeM cMmecH 5,6,7,8-
teTparuapoHadTaneH-2-kapdbanpaeruna u 5,6,7,8-rerparunponadranen- 1-kapoanbaeruna (3,3 r,
HEOUHIIIEHHOE BEIIECTBO) B BHIE TEMHO-KeaToro macma. 'H SIMP (400 MI'y, CDCls) § ppm:
10,39-9,83 (m, 1H), 7,67-7,56 (m, 1H), 7,34-7,20 (m, 1H), 7,12-7,04 (m, 1H), 1,69-3,37 (m,
8H).

[0509] Cragus 2: Tper-OyTuin-2-(2-(2-nzonpormidenni)-6-oxco-4-((5,6,7,8-
TeTparuapoHadTaneH-2-ni1)METHI)TUIepa3uH- 1 -mn)-7-a3aciupol 3. S|HoHaH-7-kapOokcuinar U
Tper-OyTHin-2-(2-(2-nzonporundennn)-6-okco-4-((5,6,7,8-rerparunponadranen-1-
WT)METHIT)TUTIEpa3HH- | -1)-7-a3actinpo[ 3.5 |HoHaH-7-kapOOKCHIIaT.

[0510] Cwmech TpeT-OyTrin-2-(2-(2-n3onponuinderni)-6-okconunepasut- 1 -ui)-7-
asacriupo[3.5|HonaH-7-kapbokcunara (1,0 r, 2,26 mmons), AcOH (271,97 wmr, 4,53 MMmonb) u
cmech  5,0,7,8-terparunponadraien-2-kapOanpneruna  u - 5,6,7,8-terparunponadranes-1-
kapOanbaeruna (435,35 mr, 2,72 mmozs) B DCE (20 mi) nepemerusanu npu 20°C B Teuenue 30
muH. NaBH(OACc)3 (1,44 1, 6,79 MMoJIb) MOOABIISUIN B YKa3aHHYIO BBIIIE CMECh YaCTSIMH U 3aTeM
nepememnBain npu 20°C B Teuenne 3 4. PeakunoHHyr0 cMech pazdaBisuin ¢ momombio JIXM
(30 mu), mpomeiBany Hackil. pactBopoM Na,COs, cymmnm 0e3BoaabiM Na, SOy, punbTpoBamn u
KOHIIEHTPUPOBAJIM TMpPH  TOHIWKEHHOM JaBieHWd. (OCTaToK OUHWINAIH  IOCPENCTBOM
npenapatusHoit BOXKX, perymuposanu pH = 8 ¢ momombto NaHCOs, KOHLIEHTpUpOBay,
skcTparuposanu ¢ nomombio EtOAc (50 miut X 3). O0benuHEeHHbIE OpraHuuecKue ($hasbl CyIIUIH
6e3BogHbM Na;SQO4, GUIBTPOBAIM W KOHLEHTPUPOBAIM NPU TOHIKEHHOM JaBICHHH C
NOJIy4eHueM TpeT-0yTui-2-(2-(2-uzonponuidennn)-6-okco-4-((5,6,7,8-rerparunponadranen-2-
WUT)METHIT)TUTIEPa3HH- 1 -11)-7-a3acniupol 3.5 JHoHaH-7-kapOokcunata (500 mr, 0,86 mmomnb) B

Buze GrenHo-KenToro TRepaoro semectsa. 'H SMP (400 MI'u, CDCLs) & ppm: 7,33-7,27 (m,
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2H), 7,22-7,17 (m, 1H), 7,15-7,10 (m, 1H), 6,82 (d, J = 7,6 I'y, 1H), 6,65 (d, J = 7,6 I'u, 1H),
6,51 (s, 1H), 4,96 (s, 1H), 4,49-4,31 (m, 1H), 3,62-3,48 (m, 2H), 3,28-3,12 (m, 6H), 3,03-2,92
(m, 1H), 2,71-2,61 (m, 4H), 2,55-2,40 (m, 2H), 2,27-2,19 (m, 1H), 1,93 (t, 1H), 1,81-1,68 (m,
6H), 1,56-1,41 (m, 11H), 1,36-1,31 (m, 2H), 1,22 (d, J = 6,8 I';, 3H), 0,95 (d, J = 6,8 'y, 3H).

[0511]  Tper-Byrun-2-(2-(2-m3onponundenmn)-6-okco-4-((5,6,7,8-
TeTparuapoHadTanes- 1 -ui)MeTrn)nunepasus- 1 -mn)-7-azacnupol 3. SJHoHaH-7-kapOokcuIaT
(370 wmr, 0,63 Mmoub) B BHae Genoro Teepaoro semecrsa. 'H AMP (400 MI'n, CDCls) § ppm:
7,27-7,16 (m, 3H), 7,12 (td, 1H), 7,03 (d, J = 7,6 'y, 1H), 6,96-6,81 (m, 2H), 6,72 (m, 1H), 4,92
(s, 1H), 4,48 (s, 1H), 3,57-3,49 (m, 2H), 3,30-3,04 (m, 6H), 2,94 (m, 1H), 2,73-2,57 (m, 4H),
2,36-2,10 (m, 4H), 1,90 (t, 1H), 1,71 (m, 2H), 1,63-1,58 (m, 1H), 1,55-1,41 (m, 13H), 1,36-1,29
(m, 2H), 1,20 (d, J =6,8 I'y, 3 H), 0,91 (d, J = 6,8 'y, 3H).

[0512] Cragus 3: Tper-0yTni-2-(2-(2-uzonponundennn)-4-((5,6,7,8-
TeTparuapoHadTaneH-2-1iI)METHI )TUTepa3nH- 1 -mn)-7-a3acrnupol[ 3. 5 |HoHaH-7-kapOOKCHIIaT.

[0513] B pacTBop Tper-0yTni-2-(2-(2-uzonpomundenmn)-6-okco-4-((5,6,7,8-
TeTparuapoHadpTaneH-2-1ia)MEeTHI)TUIIepa3uH- | -m)-7-a3acimupo[ 3. S|HoHaH-7-kapOokcuIara
(500 wmr, 0,86 mmonb) B TI'® (8 mu) mobasnsiin BH; THF (16 mut, 16 MMOJb) 1O KarusiM nipu
20°C. Cmecpb HarpeBanu no 70°C B Teuenne 12 4. PeakiMOHHYIO CMECh TracUJIU MOCPEACTBOM
MeTaHoua (5 MiT), KOHLEHTPUPOBAIN MPH MOHMKEHHOM JaBJIEHUH C TIOJTy4YE€HUEM TPeT-OyTHi-2-
(2-(2-m3omponunennn)-4-((5,6,7,8-rerparuaponadTaneH-2- 1) METHIT ) TUIePa3uH- 1 -1i)-7-
aszacriupo[3.5|HoHaH-7-kapOokcunara (488 Mr, HEOUMINEHHOE BEIECTBO) B BHIE OEJIOro
tBepaoro Bemectsa. MC (UDP, m/e) [M+1]" 572,5.

[0514] Cragua 4: 2-(2-(2-m3onponundenmn)-4-((5,6,7,8-rerparunponadraien-2-
WT)METHIT)TUTIEPa3HH- 1 -11)-7-a3acnupo[ 3.5 |HoHaH.

[0515] B pacTBop Tper-0yTni-2-(2-(2-uzonponundennn)-4-((5,6,7,8-
TeTparuapoHadpTaneH-2-1ia)MEeTHI)TUIIepa3uH- | -m)-7-a3acimupo[ 3. S|HoHaH-7-kapOokcuIara
(488 wr, 0,85 mmons) B MeOH (5 mu) nobasmsmn HCI/MeOH (15 mn, 4M) mo kamisim mpu
20°C. PactBop mnepememmBanu npu 20°C B TedueHue 2 4. PeakuMOHHBII pacTBOp
KOHIIEHTPUPOBAJIH NPU MOHWKEHHOM aaBineHnu. Octatok pasdassin ¢ nomoinbio HCI (10 mu,
IM), skctparuposaiu ¢ nomorunsio EtOAc (10 mu x 2). Perynuposaiau pH BonHo# daser = 8 ¢

nomompio NaHCOs, skctparupoamu ¢ mnomompto EtOAc (20 mn x 3). OObenuHEHHBIE

opranndeckue (asel cyurmn 0e3BoaHbIM Na;SOs, QUIBTPOBANIM U KOHLUEHTPHPOBAIU MPU
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2T

MOHM>KEHHOM JaBJIeHUN c MOJIydYeHUEM 2-(2-(2-m3onponundenun)-4-((5,6,7,8-
TeTparuapoHadTaneH-2-ui1)METHI )TUIepasuH- 1 -mn)-7-a3acnupo[3.5|Honana (311 wr, BBIXOX:
77%) B BHze Gesoro TBeproro Bemecta. 'H AMP (400 MI'n, CDCls) & ppm: 7,47 (s, 1H), 7,26-
7,15 (m, 2H), 7,11 (t, 1H), 6,99 (m, 3H), 3,66 (m, 1H), 3,48-3,30 (m, 3H), 3,03-2,82 (m, 3H),
2,82-2,39 (m, 10H), 2,37-2,08 (m, 3H), 1,79-1,60 (m, 6H), 1,41-1,11 (m, 12H). MC (U3P, m/e)
[M+1]"472,4.

[0516] IIpomexyrouHoe coemmHeHue 55-1: 2-(2-(2-uzonpormndennn)-4-((5,6,7,8-

TeTparuapoHadTaneH-2-11)MeTII)THIepa3iH- 1 -mi)-7-a3actupo[ 3. S|HoHaH

fipomewyrounoe coepunenne 55-1

[0517] Cragus I Tper-0yTni-2-(2-(2-uzonponundennn)-4-((5,6,7,8-
TeTparuapoHadTanes- 1 -ui)MeTrn)nunepasus- 1 -mn)-7-azacnupol 3. 5 |JHoHaH-7-kapOOKCHIIAT.

[0518] B pacTBop Tper-0yTni-2-(2-(2-uzonpomundenmn)-6-okco-4-((5,6,7,8-
TeTparuapoHadTanes- 1 -uiaMeTin)nunepasus- 1 -mn)-7-azacnupo[ 3. S|HoHaH-7-kapOokcuIara
(370 wmr, 0,63 mmonb) B TI'® (6 M) nobasnsiin BH; THF (12 mut, 12 MMOJIb) 1O KarusiM nipu
20°C. Cmecpb HarpeBanu no 70°C B Teuenne 12 4. PeakuMOHHYIO CMECh TaCHJIM MOCPENACTBOM
MeTaHoua (5 MiT), KOHLEHTPUPOBAIN MPH MOHIKEHHOM JaBJIEHUH C TIOJTy4YE€HUEM TPeT-OyTHi-2-
(2-(2-m3omponunennn)-4-((5,6,7,8-rerparuaponadranes- 1 -un)Merwn) munepasus- 1 -ui)-7-
aszacriupo[3.5]HoHaH-7-kapbokcunara (361 Mr, HEOYHINEHHOE BEIIECTBO) B BUAE Oeoro
TBEPJIOTO BEIIECTBA, KOTOPOE HCIMOJb30BAIN HEMOCPEACTBEHHO ISl CIEenyroLlel cramuu Oe3
nononHuTenbHo# ounctki. MC (MDP, m/e) [M+1]" 572,5.

[0519] Cramua 2: 2-(2-(2-msomponundenmn)-4-((5,6,7,8-rerparunponadraien-2-
WI)METHIT)TUTIEpa3uH- 1 -1)-7-a3acnupo| 3.5 |JHoHaH

[0520] B pacTBop Tper-0yTni-2-(2-(2-uzonponundennn)-4-((5,6,7,8-

TeTparuapoHadTanes- 1 -uiaMeTin)nunepasus- 1 -mn)-7-azacnupo[ 3. S|HoHaH-7-kapOokcuIara
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(361 wmr, 0,63 mmonb) B MeOH (5 mu) nobasnsmn HCI/MeOH (10 mi, 4 M) mo xaruisiM mpu
20°C. PactBop mnepememmBanu npu 20°C B TedueHue 2 4. PeakUMOHHBIM pacTBOp
KOHIIEHTPUPOBAJIH NPU MOHWKEHHOM aaBneHnn. Octatok pasdasisuin ¢ nomorubso HCI (10 mu,
IM), skctparuposaiu ¢ nomorunsio EtOAc (10 mu x 2). Perynuposaiau pH BonHo# daser = 8 ¢
nomompio NaHCOs, skctparupoamu ¢ mnomompto EtOAc (20 mn x 3). OObenuHEHHBIE
oprannveckue ¢aspl cyurmd Han 6e3sogHeiM Na2SO4, GuibTpoBaiu U KOHLUEHTPHUPOBAIU B
BakyymMe ¢  mnoaydeHuem  2-(2-(2-uzonpomnundenun)-4-((5,6,7,8-rerparunponadranen-2-
WT)METHIT)TUTIEpa3uH- 1 -1 )-7-a3acriupo[3.5|HoHana (245 wr, Beixox: 83%) B Buzme Oenoro
tBeproro Bemecrsa. 'H SIMP (400 MI'y, CDCl;) & ppm: 7,51 (s, 1H), 7,21 (m, 2H), 7,16-7,09
(m, 2H), 7,02 (t, 1H), 6,99-6,92 (m, 1H), 3,64 (s, 2H), 3,45-3,36 (m, 2H), 3,08-2,86 (m, 3H),
2,82-2,45 (m, 10H), 2,39-2,14 (m, 3H), 1,83-1,63 (m, 6H), 1,42-1,06 (m, 12H). MC (U3P, m/e)
[M+1]"472,4.

MC (UDP, m/e) [M+1]" 472,4.

[0521] IIpomexyrouHoe  coenuHeHue — S57-1: 2-(4-(xpoman-4-unmeTtin)-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH
)
E”S
N
H

fipomexyrTounoe coeaunenne 57-1

[0522] Cragus 1: xpomaH-4-KapOOHUTPHIL.

[0523] B pactBop xpoman-4-ona (2,0 r, 13,50 mmons) 8 DME (20 mu) u t-BuOH (5
mut) noGasstm TosMIC (11,9 r, 40,50 mmons) u t-BuOK (4,5 1, 40,50 mmozs) mpu 0°C. Cmech
nepememBaan npu 20°C B TedeHue 12 4. PeaknmoHHyr0 cMechb BbUIMBaJIHM B Boay (20 mu),
skcTparupoBann ¢ nomompio EtOAc (50 mn x 3). OObeanHeHHbIE OpraHudeckue (asbl
NPOMBIBAJIM COJIEBBIM pacTBopoM (20 mu X 2), cymmnu 0e3BomabM NapSO4, pumbTpoBamu u
KOHIIEHTPUPOBAJIN B BakyyMe. HeouMIeHHBI MPOAYKT OYHUINAJIHM TOCPEACTBOM KOJOHOYHOM

xpomarorpadun (cunmkarens, smoeHT. PE/EA (00./06.) = or 100/1 mo 1/1) ¢ moaydeHuem
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xpoman-4-kapbonurpuna (800 mr, 5,03 mmodb, Bexon: 37%) B Buae xkentoro macina. MC (UJP,
m/e) [M+1]" 160,0.

[0524] Cragus 2: xpomaH-4-kapOOHOBAsI KUCJIOTA.

[0525] B cmech xpomaH-4-kap6onutpuia (1,6 r, 10,06 mmons) B MeOH (30 mi) u
H,0 (5 mn) mobasnsmm NaOH (2,0 1, 50,26 mmons) mpu 20°C. CMech nepeMernBaiy npu
100°C B Teuenme 12 u. B peaxnmonusiii pactBop mobasmsuin HCl (1 M) no pH = 1,
skcTparupoBann ¢ nomompio EtOAc (50 mn x 3). OObeanHeHHbIE OpraHudeckue (asbl
NPOMBIBAJIM COJIEBBIM pacTBopoM (20 wmu), cyunmm Oe3BomHbiM Na,SOi, ¢unbTpoBamn U
KOHILIEHTPUPOBAJIM B BaKyyMe C TMOJy4YeHUEM XpOoMaH-4-kapOOHOBOUW kucjaotel (850 wr,
HEOUHIIIEHHOE BELECTBO) B BUZE sKke1TOro Macaa. 'H SMP (400 MI'w, IMCO-d6) § ppm: 12,77-
12,47 (m, 1H), 7,20 (d, J = 7,6 'y, 1H), 7,16-7,09 (m, 1H), 6,85 (m, 1H), 6,79-6,74 (m, 1H),
4,20-4,09 (m, 2H), 3,75 (m, 1H), 2,21-2,01 (m, 2H).

[0526] Cragus 3: Tper-OyTin-2-(4-(xpoman-4-kapOoHu)-2-(2-u3onponuideHun )-6-
okcomnurnepasut- 1 -mi)-7-azacmupo[ 3.5 JHoHaH-7-kapOoKcUar.

[0527] B pactBOp xpoman-4-kapOoHOBOI kucaoThI (646 Mmr, 3,62 mmonb) B DMF (20
mun) nobasnsin DIEA (585 mr, 4,53 mmouns), HATU (1,03 1, 2,72 MmMounb) u TpeT-OyTHin-2-(2-(2-
u3onponuideHn)-6-okconunepasun- 1 -ui)-7-azaciupo| 3. S|Honan-7-kapookcunar (1,0 r, 2,26
mMMoJib) nodasismi ipu 20°C B Teuenne 3 4. PeakunoHHY0 cMech BbUTUBAIU B Boxy (50 mu),
skcTparupoBann ¢ nomompio EtOAc (50 mn x 3). OObeanHeHHbIE OpraHudeckue (asbl
NPOMBIBAJIM  COJIEBBIM  PacTBOpoM, cymuian  Oe3BomHbiM  NapSQy,  punbTpoBaAIM U
KOHIIEHTPUPOBAJIN B BakyyMme. OCTAaTOK OYMINANN MOCPEACTBOM KOJOHOYHOH Xxpomarorpaduu
(cunmukarens, smoeHT: PE/EA (06./06.) = ot 100/1 mo 1/1) ¢ mony4yenuem Tper-Oytui-2-(4-
(xpoman-4-kapOonmn)-2-(2-u3onponuingeHun)-0-okconunepasut- 1 -ui)-7-azacnupo| 3.5 |JHoHaH-
7-xapboxkcunata (1,1 T, 1,83 Mmoub, BeIXOX: 82%) B BHze Gesoro Teepnoro semecrsa. 'H SIMP
(400 MI'y, IMCO-d6) 6 ppm: 7,50-7,39 (m, 1H), 7,37-7,19 (m, 2H), 7,17 (s, 1H), 7,04-6,90 (m,
1H), 6,89-6,69 (m, 2H), 6,68-6,54 (m, 1H), 5,41-5,27 (m, 1H), 4,82-4,45 (m, 2H), 4,37-4,15 (m,
1H), 4,13-3,94 (m, 2H), 3,92-3,70 (m, 1H), 3,60-3,38 (m, 2H), 3,20 (br s, 2H), 3,09 (br s, 2H),
2,17-1,73 (m, 4H), 1,68-1,52 (m, 2H), 1,49-1,39 (m, 2H), 1,35 (s, 9H), 1,30-1,15 (m, 8H), 0,91-
0,56 (m, 1H).

[0528] Cragus 4. Tper-OyTuin-2-(4-(xpoman-4-mnmernn)-2-(2-

n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.



10

15

20

PCT/CN2021/087225 135 WO 2021/208963

[0529] PactBop  Tper-OyTHi-2-(4-(XpomaH-4-kapOoHM)-2-(2-u3onponideHun )-6-
okcomnwunepasut- 1 -mi)-7-azacrupo[ 3.5 JHonan-7-kapdokcunara (1,1 r, 1,83 mmons) B BH;. THF
(20 mi, 1 M B TI'®) 20°C B Teuenue 12 u. PeaknmoHHyro cMmech oxnaxkaanu o 0°C. 3atem
MeOH (10 mi) nobasnsum no karisM npu 0°C ¥ KOHLIEHTPUPOBAIH B BAKyyMe C MOJTYyUYEHUEM
TpeT-OyTHin-2-(4-(xpoman-4-unmeTin)-2-(2-u3onponumideHun) murnepasut- 1 -ui)-7-
aszacniupo[3.5]HoHaH-7-kapbokcunara (1,05 T, HeouuIeHHOE BEWECTBO) B BHUAE O€JIOro
tBepaoro Bemectsa. MC (UDP, m/e) [M+1]" 574,4.

[0530] Cragua 5: 2-(4-(xpomaH-4-unmerni)-2-(2-u3onponripeHm)munepass- 1 -
wi)-7-azactmpo[ 3. S|HoHaH.

[0531] B pacTBop Tper-OyTuin-2-(4-(xpoman-4-mnmernn)-2-(2-
n3onponuiadpeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 JHonan-7-kapdokcunara (1,0 r, 1,74 Mmorb)
B MeOH (5 mn) nobasmsuin HCI/MeOH (20 mi, 4 M) npu 20°C. Cmech nepemMernnuBaiy Mnpu
20°C B Teuenue 2 4. PeakIMOHHYIO CMeCh KOHLIEHTPUPOBAJIH B Bakyyme, BeunBanu B H,O (20
MJI) u 3KcTparupoBaiu ¢ nomompio EtOAc (20 mu). B BogHyro a3y moOaBisiin HAChIMI.
pactBop Na,CO; no pH = 10, skcrparuposanu ¢ nomombio EtOAc (50 mi x 3). O0bequHeHHbBIS
oprannveckue (aspl MPOMBIBAIM COJEBBIM pacTBOopoM (20 mur X 2), cymmian Oe3BOAHBIM
Na,SO4, ¢uapTpoBaNM W KOHLEHTPUPOBAIM B BaKyyMe C mosyueHueM 2-(4-(xpomaHn-4-
wiMetwn )-2-(2-u3onponundeHun)nunepasun- 1-mn)-7-azacnupo[3.5|Honana (615 wmr, 374,47
MKMOJIb, BBIXOX: 74%) B Brae Gesnoro Tepaoro semecrsa. 'H SMP (400 MI'u, CDCls) & ppm:
7,61-7,40 (m, 1H), 7,28-6,98 (m, 5H), 6,92-6,72 (m, 2H), 4,21-4,10 (m, 2H), 3,73-3,59 (m, 1H),
3,49-3,33 (m, 1H), 3,07-2,80 (m, 4H), 2,65-2,44 (m, 6H), 2,37-2,07 (m, 4H), 2,05-1,87 (m, 2H),
1,82-1,64 (m, 2H), 1,39-1,14 (m, 13H). MC (UDP, m/e) [M+1]" 474 4.

[0532] IIpomexyrouHoe coemuHeHue 58-1: 2-(4-(6enso[b]ruoden-S-unmermn)-2-(2-

uzonponuidpeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 |HoHaH
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fpomexyrounoe coepunenne 581

[0533] Cragus 1: 6enzo[b]ruoden-5-kapdbanbaerua

[0534] B pactBop 5-Opombenzo[b]tuodena (1,0 r, 4,69 mmonb) B TI'® (30 ™)
no6asisin 1-PrMgClLLiCl (25 mn, 32,50 mmons) nipu -60°C. Cmech nepememmnainy npu 25°C B
teueHne 12 4. 3atem DMF (5 mu) nobaBmsuin mo karuisiM. PeakIMOHHYKO CMeCh TacHiid C
nomo1bko BogH. pacrsopa NH4Cl (50 M) u skcrparuposanu ¢ nomoiusto EtOAc (100 mi x 2).
OObenvHeHHbIE OPraHUYECKUE CJIOM IMPOMBIBATIM COJIEBBIM PACTBOPOM, CYIIMIN O€3BOIHBIM
Na,SO4, ¢unpTpoBaNM M KOHLEHTPHPOBAIU NPH MOHIWKEHHOM MAaBieHHH. HeouuineHHbIN
NPOAYKT OYHINAIU TMOCPENCTBOM KOJOHOYHOH Xpomatorpaduu (cunmkarens, smoeHT. PE/EA
(06./06.) = ot 20/1 go 10/1) ¢ monyuenuem Oenso[b]rruoden-S-kapdanbaeruna (452 Mr, BBIXOI!
59%) B BUAE XKENTOrO Maca.

[0535] Cragus 2: Tper-OyTun-2-(4-(6enso[b]rnodpen-5-unmernn)-2-(2-
u3onponuiIQpeHnT)-6-okconunepasut- 1-ui)-7-azacupo| 3. 5|HoHaH-7-kapOOKCHIIAT.

[0536] B pactBop Tper-Oyruin-2-(2-(2-nzonponuindenun)-6-okconunepasut- 1-um)-7-
asacriupo[3.5|HonaH-7-kapbokcunara (1,0 r, 2,26 mmons) B DCE (10 mu) gobasnsiim AcOH
(271,97 wmr, 4,53 mmounb) u Oenso[b]tnoden-S-kapdbanbaerun (404,05 mr, 2,49 MMob), cMeCh
nepemermnBain npu 25°C B Teuenue 1 4., 3atem NaBH(OAc); (1,44 1, 6,79 MMo:b) no0aBisiim.
Cwmech nepemermmnBanu npu 25°C B Teuenue eue 12 4. PeakiMOHHYO CMeCh BBUIMBAJIA B HACHIIL.
pactBop NaHCO; (50 mi), sxctparupoBaiu ¢ nomomibio EtOAc (100 M x 2). O0benuHeHHbIe
OpPraHWYeCKHe CJIOM TPOMBIBAIA COJIEBBIM PacTBOPOM, CYIIMIH 0e3BOIHBIM Nap SOy,
¢unbTpOBaIM W KOHLEHTPHPOBAJIM NPU TMOHIKEHHOM JaBJeHUU. HeodnimeHHbIH NpOIyKT
OYMIIAJIA TIOCPEACTBOM KOJIOHOUHOU XpomaTtorpaduu (cunukaresb, moeHT. PE/EA (06./00.) =
or 5/1 gpmo 2/1) ¢ mnonydeHuem Tper-OyTni-2-(4-(6enso[b]rnoden-S-nnmernn)-2-(2-

u3onponuiIdeHn)-6-okconunepasun- 1 -ui)-7-azacnupo| 3. S|Honan-7-xkap6okcunara (1,2 r, 2,04
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MMOJIb, BBIXOX: 90%) B BUIE JKENTOrO Macia.

[0537] Cragus 3: TpeT-0yTun-2-(4-(6enzo[b]tnoden-4-mnmermn)-2-(2-
n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

[0538] B CMeCh Tper-OyTun-2-(4-(0enso[b]trnoden-5-unmernn)-2-(2-
u3onponuiadpeHn)-6- okconunepasus-1-mi)-7-azacnupo[3.5|HonaH-7-kapbokcuinara (1,2 T, 2,04
mmonb) 1 BH;. THF (20,41 mi, 20,41 mmons) B TT'® nepememusanu npu 70°C B Teuenue 12 4.
Peakunonssiii pactBop racuimm mnocpeactsoM MeOH (10 M), KOHUEHTPHUpPOBAIU NPU
NOHMKEHHOM JIaBJICHUU C TMOJydeHueM Tper-OyTui-2-(4-(6enso[b]rnoden-S-nnmernn)-2-(2-
u3onponuidpeHun)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOokcunarta (1,26 r,
HEOUHIIEHHOE BEIECTBO) B BHJIE JKEITOrO Maclia, KOTOPOE HUCIOIBb30BAIH HEMOCPEACTBEHHO IS
cnenyroueii cranuu 6e3 nonoaHuTeNbHON peakimn. MC (M3P, m/e) [M+1]" 574,3.

[0539] Cragus 4. 2-(4-(6enzo[b]rnoden-S-nnmernn)-2-(2-
uzonponuipeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 |HoHaH.

[0540] B CMeCh Tper-OyTun-2-(4-(0enso[b]trnoden-5-unmernn)-2-(2-
n3onponuiapeHun)nunepasus- 1-mn)-7-azacnupo|[ 3.5 |Honan-7-kapbokcunara (1,26 r, 2,20
mmodb) 1 TFA (5,1 mu, 43,92 mmons) nepemernnsanu rpu 25°C B TeueHne 2 4. PeakIMOHHBIH
pacTBOpP KOHLEHTPUPOBAIHM NMPHU MOHWKEHHOM HaByieHHH. CMech BBUIMBAJIM B HACHILI. PacTBOP
NaHCO; (50 wmn), skcrparupoBaigu ¢ nomombio EtOAc (100 mn x 2). OObenuHEHHBbIE
OpPraHWYeCKHe CJIOM TPOMBIBAIA COJIEBBIM PacTBOPOM, CYIIMIH 0e3BOIHBIM Nap SOy,
$unbTpOBaIM U KOHLUEHTPUPOBAIM TMPH TMOHWKEHHOM JaBieHHH. (OCTaToOK OYHINAIU
nocpencrsoM npenaparuHoit BOXKX (ycnosue TFA) corimacno BOXX. OcraTok paszbasisim ¢
nomotisio HyO (20 mi) u nobasnsin Na,COs no pH = 9, cMech 3KCTparupoBajii ¢ MOMOIIBIO
EtOAc (20 mn x 3). OObenuHEeHHBIE OPTaHUYECKUE CJIOHW MPOMBIBAIH COJIEBBIM PACTBOPOM,
cymmian Han NapSO4, QuasTpoBamy W KOHLUEHTPUPOBAIM MPU TOHMKEHHOM MAaBIECHHU C
nonyueHueM  2-(4-(6enso[b]tuoden-S-unmernn)-2-(2-uzonponmindenun)nunepasu- 1 -ui)-7-
aszacriupo[3.5]nonana (132 wmr, 278,65 mxmousb, BbIXOH: 13%) B BUAE KENTOrO TBEPAOTO
Bemecrsa. 'H SIMP (400 MTI'y, CDCls) 6 ppm: 7,80 (d, J = 8,4 I'u, 1H), 7,75 (s, 1H), 7,48 (br s,
1H), 7,42 (d, J = 5,6 'y, 1H), 7,33 (m, 2H), 7,18-7,25 (m, 2H), 7,09-7,15 (m, 1H), 3,64 (m, 2H),
3,30-3,48 (m, 1H), 2,86-3,02 (m, 2H), 2,72 (m, 4H), 2,20-2,38 (m, 3H), 1,62-1,83 (m, 3H), 1,42
(br s, 4H), 1,23-1,28 (m, 4H), 1,13 (m, 4H), 0,89 (br s, 2H). MC (UDP, m/e) [M+1]" 474,3.

[0541] IIpomexyrouHoe coemmHeHue 59-1: 2-(4-(6enso[b]ruoden-4-unmermn)-2-(2-
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uzonponuidpeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 |HoHaH

S w‘&% haud
%/ﬁﬁwm”wyﬂ
2’ i i

N

fipomexyrounoe coennnenne 594

[0542] Cragus 1: 6enzo[b]ruodeH-4-uameraHoI.

[0543] B pactBop Genso[b]Troden-4-xkapbonoBoii kuciaotel (900 mr, 5,05 mMmonb) B
JAXM (10 mi) nobasmsuu LAH (383,36 mr, 10,10 mmozs) mpu 0°C. Cmech nepeMeruBaii npu
25°C B Teuenue 1 4. PeakimoHHYIO CMeCh racHid ¢ MOMOINBI0 BOAH. pactBopa NaOH (0,8 mu,
25%) u sxcrparuposanu ¢ nomoursio EtOAc (100 miut X 2). OObegUHEHHbIE OPraHMYECKHE CJIOH
NPOMBIBAJIM  COJIEBBIM  PacTBOpoM, cymuian  Oe3BomHbiM  NapSQy,  punbTpoBaAIM U
KOHIIEHTPUPOBAJIM TPU TOHIWKEHHOM JaBJeHHUH. HeouMImeHHbII TPOAYKT  OYHINAJH
MOCPEACTBOM KOJIOHOUHOU Xpomatorpaduu (cunukarens, smoeHT: PE/EA (06./06.) = ot 5/1 no
2/1) ¢ monydenuem Oenszo[b]ruoden-4-unmeranona (800 mr, 4,87 mMmoub, Beixon: 96%) B BUIE
JKEJITOrO Macla.

[0544] Cragus 2: 6enzo[b]ruoden-4-kapdbambaeru.

[0545] B cmecw 6enso[b]rroden-4-unmeranona (800 mr, 4,87 mmoinb) u MnQO, (4,24
r, 48,71 mmonb) B JIXM (10 mi) nepemernmsanu npu S0°C B TeueHue 3 4. PeakIIMOHHYIO cMecCh
bunapTpoBaM U AKcTparupoBaiu ¢ momombio EtOAc (100 mi x  2). OObenuHeHHbBIS
OpPraHWYeCKHe CJIOM TPOMBIBAIA COJIEBBIM PacTBOPOM, CYIIMIH 0e3BOIHBIM Nap SOy,
¢unbTpOBaIM W KOHLEHTPHPOBAJIM NPU TMOHIKEHHOM JaBJeHUU. HeodnimeHHbIH NpOIyKT
OYMIINAJIA TIOCPEACTBOM KOJIOHOYHOU XpomaTtorpaduu (cuukarens, 3moeHT. PE/EA (06./00.) =
ot 5/1 mo 2/1) ¢ nony4denuem Oenso[b]ruoden-4-kapbanbaeruna (625 mr, 3,85 MMOJb, BBIXON:
79%) B BUIE KENTOTO Macia. 'H sMP (400 MI'u, CDCl3) 6 ppm: 10,29-10,20 (s, 1H), 8,39 (d, J
=5,6 Ty, 1H), 8,14 (d, J=8,0 'y, 1H), 7.86 (d, J = 7,6 T'u, 1H), 7,73 (d, J = 5,6 T'y, 1H), 7,58-
7,46 (m, 1H).

[0546] Cragus 3: Tper-OyTun-2-(4-(6enso[b]rnodpen-4-unmernn)-2-(2-

u3onponuideHn)-6-okconunepasun- 1 -ui)-7-azaciupo[ 3. S|HoHaH-7-kapOokcunar
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[0547] B pactBop Tper-Oyruin-2-(2-(2-nzonponuindennn)-6-okconunepasut- 1-um)-7-
azacnupo[3.5]nonan-7-kapookcunara (1,2 r, 2,72 mmones) B DCE (10 min) nobasmsuin AcOH
(326,36 wr, 5,43 mmonb) u 6enso[b]ruoden-4-kapbanbaerun (484,86 mr, 2,99 mmoinn). Cmech
nepememnBain npu 25°C B teuenne 1 4., NaBH(OAc); (1,73 1, 8,15 mmonb) nobaBisuin B
pactBop. Cmech nepemewmnBanu npu 25°C B Teuenne eme 12 4. PeakiMOHHYIO CMeCh BBUTHBAJIH
B Hacbim. pactBop NaHCO; (50 wmu), skcrparuposamu ¢ momoupto EtOAc (100 ma x 2).
OObenvHeHHbIE OPraHUYECKUE CJIOM IMPOMBIBATHM COJIEBBIM PACTBOPOM, CYIIUIH OE3BOIHBIM
Na,SO4, ¢unpTpoBaNM M KOHLEHTPHPOBAIU NPH MOHIWKEHHOM MAaBieHHH. HeouuineHHbIN
NPOAYKT OYHINAIU TMOCPENCTBOM KOJOHOYHOH Xpomartorpaduu (cunmkarens, 3moeHT. PE/EA
(06./06.) = or 5/1 go 2/1) ¢ nonydenuem tper-OyTIn-2-(4-(6enzo[b]ruoden-4-unmermn)-2-(2-
u3onponuiaQpeHns)-6-okconunepasun- 1-uin)-7-azaciupo| 3. 5S|Honan-7-kapbokcunara (900 wr,
1,53 mmoJb, BEIXOA: 56%) B BUIE XKEJNTOTO Macia.

[0548] Cragus 4. Tper-OyTun-2-(4-(6enso[b]rnodpen-4-unmernn)-2-(2-
n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

[0549] B CMeCh Tper-OyTun-2-(4-(0enso[b]tnopen-4-unmernn)-2-(2-
u3onponuiaQpeHns)-6-okconunepasun- 1-uin)-7-azaciupo| 3. 5S|Honan-7-kapbokcunara (900 wr,
1,53 mmonp) m BH; (15,31 mu, 15,31 mmoune) B AXM (10 mi) nmepemermmsanu npu 70°C B
teyeHue 12 4. PeakumoHHbIN pacTBOp racuwiu nocpeactsoM MeOH (10 M), KOHIIEHTPUPOBAIN
OpU TOHIKEHHOM JaBlieHMH ¢ rnosydeHueM 2-(4-(6enso[b]rnoden-4-nnmermn)-2-(2-
u3onponuidpeHun)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOokcunarta (850 MT,
HEOUHIIIEHHOE BEIEeCTBO), KOTOPBIN HCIOIb30BAIN HEMOCPENCTBEHHO AJISI CIEAVIOMEH CTantuu
0e3 ZOMOJHUTEIBHON OUNCTKH.

[0550] Cragus 5: 2-(4-(6enzo[b]rnoden-4-nnmernn)-2-(2-
uzonponuipeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 |HoHaH.

[0551] B CMeCh 2-(4-(6enzo[b]rnoden-4-namernn)-2-(2-
uzonponuiadpeHun)nunepasus- 1-mn)-7-azacnupo[ 3.5 |HoHan-7-kapbokcunata (850 wmr, 1,48
mmodb) 1 HCI (3,70 mu, 14,81 mmons) B MeOH (30 mun) nepemernnsanu npu 25°C B TeueHue 2
4. PeaklnOHHBIN pacTBOP KOHLEHTPUPOBAJIH MPH NMOHIKEHHOM AaBiieHHH. OCTaTOK BBIJIMBAIH B
Hacein. pactBop NaHCOs; (50 mi), skcrparupoBamu ¢ momombio EtOAc (100 mi x 2).
OObenvHeHHbIE OPraHUYECKUE CJIOM IMPOMBIBATIM COJIEBBIM PACTBOPOM, CYIIMIN O€3BOIHBIM

NaSO4, GumbTpoBa M ¥ KOHLEHTPUPOBAIU MPH TOHWKEHHOM JaBjeHuH. OCTAaTOK OYHINAIN
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nocpencrsoM npenaparuHoit BOXKX (ycnosue TFA) corimacno BOXX. OcraTok paszbasisim ¢
nomotisio HyO (20 mi) u nobasnsin Na,COs no pH = 9, cMech 3KCTparupoBajii ¢ MOMOIIBIO
EtOAc (20 mn x 3). OObenuHEeHHBIE OPTaHUYECKHE CJIOU MPOMBIBAIN COJIEBBIM PAaCTBOPOM,
cymmian Han NapSO4, QuasTpoBamy W KOHLUEHTPUPOBAIM MPU TOHMKEHHOM MAaBIECHHU C
nonyueHueM  2-(4-(6enso[b]tnoden-4-unmernn)-2-(2-uzonponmindenun))nunepasv- 1 -ui)-7-
asacrpo[3.5]Honana (183 mr, 386,31 Mkmoub, BeIXOI, 26%) B BHAe enroro mMacia. 'H SMP
(400 MI'y, CDCls) 6 ppm: 7,78 (d, J = 7,6 I'y, 1H), 7,71-7,63 (m, 1H), 7,52-7,43 (m, 2H), 7,32-
7,29 (m, 1H), 7,23-7,20 (m, 2H), 7,15-7,07 (m, 2H), 3,83 (s, 2H), 3,63 (m, 1H), 3,02-2,87 (m,
4H), 2,71-2,61 (m, 6H), 2,41-2,24 (m, 4H), 1,70-1,62 (m, 2H), 1,35 (m, 4H), 1,25 (br s, 3H),
1,14 (d, J=6,8 T, 3H), 1,07 (d, T = 6,8 T'y, 3H). MC (UDP, m/e) [M+1]" 474,3.

[0552] IIpomexyTouHOE COoeMHEeHHe 60-1: (3-(2-m3onponmndennn)-4-(7-

azacnupo[3.5|HoHaH-2-wn)nunepasus- 1 -ui)(peHnn)MeTaHOH

N
)
:

Apomexyrounoe coeaunenne 601

[0553] Cragus 1: Tper-OyTin-2-(4-0en3omn-2-(2-m3onponuiadpeHn)munepasut- 1-wm)-
7-azacriupo[3.5|HoHaH-7-KapOOKCHIIAT.

[0554] B pacTBop TpeT-0yTni-2-(2-(2-uzonponmndeHun) munepasuH- 1 -mn)-7-
asacriupo[3.5|HoHaH-7-kapbokcunara (1,1 r, 2,57 mmoub) B AXM (10 mun) noGasmsuiu TEA (1,04
r, 10,29 mmonb) npu 25°C B Teuenue 30 muH. 3atem Oenzowmrxmopun (723,2 wmr, 5,14 MMoIIb)
nobGassin no karsiM pu 0°C. Cmech nepememuBanu npu 0°C B Teuenue 1 4. PeakunonHyO
cMmech BeBaIu B Haceim. pactsop NH4Cl (50 mi), sxcrparuposamu ¢ nomorursio XM 50 mi)
U KOHLEHTPUPOBAIM TPU TOHWKEHHOM JaBiieHHH. HeouyHWIeHHbI MpOAYKT OYHINAJH
MOCPEACTBOM KOJIOHOYHOH Xpomarorpaduu (cunukarens, smoeHt: PE/EA (06./06.) = ot 100/1
no 10/1) ¢ monyuennem Tper-OyTii-2-(4-06eH30m1-2-(2-n3onponuideHrn)unepasus- 1 -um)-7-

aszacriupo[3.5|HonaH-7-kapbokcunara (700 mr, 1,32 mmonb, BbIXOA: 51%) B BUAE KEATOTO
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macma. 'H SIMP (400 MT'ti, CDCl;) § ppm: 7,54-7,29 (m, 6H), 7,25-7,02 (m, 3H), 4,81-4,67 (m,
1H), 4,55-4,43 (m, 1H), 3,83 (br d, J=7,2 T'n, 1H), 3,46 (br s, 2H), 3,28-3,07 (m, 7H), 3,03-2,92
(m, 2H), 2,33-2,18 (m, 1H), 1,85-1,52 (m, 4H), 1,41 (s, 9H), 1,36-1,10 (m, 12H), 0,94 (br s, 2H).

[0555] Cragus 2: (3-(2-m3onponmndenmn)-4-(7-azacrupo|3.5|HoHaH-2-
win)nunepasus- 1 -ui)(¢peHnn)MeTaHOH

[0556] B cmeck Tper-OyTni-2-(4-6enzonn-2-(2-n3onponuidenni)nunepasut- 1-mn)-
7-azacriupo[3.5|HonaH-7-kapOokcunaTa (700 mr, 1,32 mmone) B IXM (100 mut) noGasisuiu TFA
(3 ma) mpu 25°C. Cmech nepemernnany npu 25°C B TeueHue 45 MuH. B peakLIMOHHBIA pacTBOp
nobasnsuin Boxy (40 mu), skcrparupoBanmm ¢ momombio EtOAc (50 wmu). Bomnyro dasy
peryaupoBanmu A0 pH go 9-10 ¢ momompto Haceim. pactBopa Na,COs. IlonyueHnyio cmech
skcTparupoBanin ¢ nomompbio EtOAc (50 mn x 3). OObenuHeHHblE OpraHudeckue (as3bl
NPOMBIBAJIM  COJIEBBIM  PacTBOpoM, cymuian  Oe3BomHbiM  NapSQy,  punbTpoBaAIM U
KOHIIEHTPUPOBAJH TP TOHIKEHHOM JaBJIeHHH ¢ nosydeHueM (3-(2-m3omponmndenin)-4-(7-
azacnupo[3.5|HoHaH-2-wn)nunepa3us- 1 -un)(permn)meranona (390 mr, 903,59 MKMOJTb, BBIXOI!
68%) B Buze KenTOro Macia. 'H SIMP (400 MI', CDCls) § ppm: 7,83 (d, J=7,2 'y, 1H), 7,57-
7,30 (m, 7H), 7,22-7,09 (m, 2H), 4,74 (m, 1H), 4,41-4,79 (m, 1H), 3,63-3,39 (m, 2H), 3,21-3,07
(m, 2H), 3,07-2,83 (m, 2H), 2,75-2,49 (m, 4H), 2,31-2,13 (m, 1H), 1,69 (m, 2H), 1,42-1,15 (m,
10H), 1,06-0,81 (m, 1H). MC (MUDQP, m/e) [M+1]" 432,3.

[0557] IIpomexyTouHOE COoeMHEeHHe 61-1: (3-(2-m3onponmndennn)-4-(7-

azacnupo[3.5]HoHaH-2-wn)nunepasus- 1 -ui)(4-meTokcupeHnI)MEeTaHOH

Y)U B

N

Npomexyrouroe kcwpmeaae 611

[0558] Cragus I: TpeT-0yTii-2-(2-(2-u3onponuideHmn)nunepasus- 1 -mm)-7-
aszacniupo[ 3.5 |HoHaH-7-kapOokcuar.

[0559] B pactBop Tper-Oyruin-2-(2-(2-nzonponundenni)-6-okconunepasut- 1-um)-7-
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aszacnupo[3.5|HonaH-7-kapbokcunara (2,0 r, 4,53 mmonb) B TT'® (20 mu) nodasnsmun BH;. THF
(30 mn, 22,5 mmoab). Cmech Harpeanu 10 70°C u nepememmsanu npu 70°C B Teuenue 12 u.
IMocne oxnaxnenuss mo 0°C cmech racunm ¢ momompio MeOH (10 mi). Cwmecs
KOHIICHTPUPOBAJIHN B BaKyyMe C MOJYYEHHEM HEOUYHUINEHHOTO MPOIYKTa, KOTOPBIH OUMINAIH

MOCPENCTBOM  KOJIOHOYHOW  xpomarorpadum ¢ monyueHHeM  Tper-Oytui-2-(2-(2-

uzonponuiadeHun)nunepasus- 1-un)-7-azacnupo| 3.5 |HoHan-7-kapbokcunata (0,7 T, BBIXOX:
50%) B BHzE Genoro TBepaoro Bemectsa. MC (UDP, m/e) [M+1]7428,5
[0560] Cragus 2: Tper-OyTHi-2-(2-(2-n3onponundermn)-4-(4-

MeTOKCHOeH30MI)Tunepasus- 1 -ni)-7-azactupo[ 3.5 |HoHaH-7-kapOoKcHar.

[0561] B pacTBop TpeT-0yTni-2-(2-(2-uzonponmndeHun) munepasuH- 1 -mn)-7-
asacriupo[3.5|HoHaH-7-kapbokcunara (700 mr, 1,64 MMoib) U 4-MEeTOKCUOEH30MHON KHCIIOTHI
(274 wr, 1,8 mmons) B JIXM (10 min) noGasmsmn HATU (685 mr, 1,8 mmone) u EtsN (364 wmr,
3,6 Mmonb). Cmech nepementuBau npu 25°C B Teuenue 16 4. Cmech BoutuBanu B H,O (20 mi),
sKcTparupoBanu ¢ nomorureio JAXM (20 min). OO6bennHeHHbIE OpraHndeckne (as3bl MPOMBIBAIN
CoJIeBBIM pacTBOpoM (20 mu), cymunn 0e3BoaHbiM Na, SO, GruibTpoBaiu 1 KOHIIEHTPUPOBAIU B
BakyyMme. OCTaTOK OYMIIAIN MTOCPEACTBOM KOJIOHOYHOH XpomaTtorpaduu (CHIIMKAreib, 3JIIOEHT:
PE/EA (06./06.) = ot 20/1 no 2/1) ¢ monyyennem Tper-0yTui-2-(2-(2-uzonpomuidenni)-4-(4-
MeTOKCcHOeH30mI) munepasun- 1 -ni)-7-azactmpo| 3.5 |HonaH-7-kapbokcunar (0,4 r, Bexon: 60%)
B BujE xenrToro macia. MC (MQP, m/e) [M+1]" 562,3.

[0562] Cragus 3: (3-(2-m3onponmndenmn)-4-(7-azacrupo|3.5|HoHaH-2-
win)nunepasut- 1-ui)(4-MeTokcupeHIIT )METAHOH.

[0563] B pacTBop Tper-OyTHi-2-(2-(2-n3onponundermn)-4-(4-
MeTOKCUOeH30uN ) unepasuH- 1 -mn)-7-a3acrupo[ 3.5 JHoHnan-7-kapookcuinaruna (400 wmr, 0,71
mMmosis) B MeOH (10 mu) noGasnsimu HCI/MeOH (10 mur). Cmech nepemernuBanu npu 25°C B
teyeHne 2 4. llocnme KOHILEHTpanWu B BaKyyMe OCTaTOK pacTBopstii B Boge (20 mu).
Perynuposanu pH cmecu = 9~ 10 ¢ ucnons3oBanueMm BogHoro pactsopa Na,COs. Cwmech
skcTparupoBann ¢ momompio EtOAc (20 mn x 3). OObeanHeHHbIE OpraHudeckue (asbl
NPOMBIBAJIM COJIEBBIM pacTBopoM (20 mu X 2), cymmnu 0e3BomabM NapSO4, pumbTpoBamu u
KOHLIEHTPUPOBaJIU B BaKyyMe c MOJTy4YEeHUEM (3-(2-m3omponundenun)-4-(7-
azacnupo[3.5|HoHaH-2-wn)nunepasus- 1 -un)(4-merokcudennn)meradona (305 mr, Beixon: 93%)

B BHJIe 0€JI0ro TBepAOro BELIECTRA. 'H samp (400 MI'u, CDCls) 6 ppm: 7,45-7,38 (m, 3H), 7,27-
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7,14 (m, 3H), 7,00-6,87 (m, 2H), 3,80 (s, 3H), 3,52-3,48 (m, 3H), 3,10-2,91 (m, 3H), 2,70-2,55
(m, 4H), 2,25-2,17 (m, 1H), 1,80-1,61 (m, 2H), 1,52-0,89 (m, 14H). MC (UQP, m/e) [M+1]"
4623

[0564] IIpomexkyTouHOE COENUHEHHE 62-1: 2-(2-(2-m3onponuigeHmn)-4-

(MetuncynbhoHMI)HIepa3ul- 1 -1)-7-a3acnupo| 3. S [HoHaH

Npomexyrounoe coenunenne 62-1

[0565] Cragus I: TpeT-0yTun-2-(2-(2-u3onponmideHun )-6-okco-4-
(penmncynbhonm)nunepasut- 1-mi)-7-azacnupo[3. S |HoHaH-7-kKapOOKCHIIAT.

[0566] B pactBOop Tper-Oyruin-2-(2-(2-nzonponuindenun)-6-okconunepasut- 1-um)-7-
azacnupo[3.5]Honan-7-kapOokcunara (0,5 r, 1,13 mmons) B IXM (6 min) nobasmsim TEA (206
mr, 2,04 mmonb). TTocne oxnaxnenus no 0°C Gensoncynsdormnxaopun (300 mr, 1,7 MMob)
noGasysimi. Cmech nepememubanu npu 25°C B Teuenue 2 4. Cmech BbiuBanu B Boay (10 mu),
skcTparupoBanin ¢ momompblo JAXM (20 mn X 3). OObenuHeHHBIE OpraHHYecKHe (hasbl
KOHIIEHTPUPOBAJIN B BakyyMme. OCTAaTOK OYHINANN MOCPEACTBOM KOJOHOYHOW Xpomarorpadpuu
(cunmukarens, smoeHT: PE/EA (00./00.) = ot 20/1 no 10/1) ¢ nonyuenunem tper-Oyruin-2-(2-(2-
uzonponuidern)-6-okco-4-(pennncynpponnn)munepasut- 1-mn)-7-azacrupo| 3.5 JHoHan-7-
kap6okcunara (0,6 r, Bexox: 91%) B Buze xentoro macia. MC (MDP, m/e) [M+1]7582,3

[0567] Cragus 2: TpeT-OyTii-2-(2-(2-usonponund e )-4-
(penuncynbponmn)nunepasus- 1-mn)-7-a3aciupo[3. 5 |HoHaH-7-KapOOKCHIIAT.

[0568] Cwmecp  Tper-OyTmn-2-(2-(2-usonponuidennn)-6-okco-4-(heHnncynbpoHun)
nunepasus- 1-uin)-7-azacnupo| 3. 5|nonan-7-kapookcunara (0,6 r, 1,03 mmons) u BH;. THF (5 m,
5 mmonb) HarpeBanu g0 70°C B Teuenue 12 u. Ilocne oxnaxknenus no 0°C cMmech racuim ¢

nomotbo MeOH (10 mur). CMech KOHLIGHTPHPOBAJIHM B BaAKyyMe € MOJy4EHHEM TPeT-OyTHi-2-
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(2-(2-m3omponunenmn)-4-(pennncynbdonmn)munepasun- 1 -un)-7-azacnupo| 3. 5S|HoHaH-7-
kap6okcunara (0,45 r, BeIxox: 65%) B Buze sxentoro Macia. MC (M3P, m/e) [M+1]" 568.2.

[0569] Cramusa 3: 2-(2-(2-m3onpomnundenmn)-4-(henuncyapPpoHni)nunepasnH- 1-mn)-
7-azacniupo|3.5|HoHaAH

[0570] B pacTBop TpeT-OyTii-2-(2-(2-usonponund e )-4-
(penuncynbponmn)nunepasus- 1-mn)-7-a3acnupo[3.5 |Honan-7-kapbokcunara (450 wr, 0,79
mMmosis) B MeOH (10 mi) noGasnsimu HCI/MeOH (10 mun). Cmech nepemernuBanu npu 25°C B
teyeHne 2 4. llocnme KOHILEHTpanWu B BaKyyMe OCTaTOK pacTBopstii B Boge (20 mu).
Perynuposanu pH cmecu = 9~ 10 ¢ ucnons3oBanueMm BogHoro pactsopa Na,COs. Cwmech
skcTparupoBann ¢ momompio EtOAc (20 mn x 3). OObeanHeHHbIE OpraHudeckue (asbl
NPOMBIBAJIM COJIEBBIM pacTBopoM (20 mu X 2), cymmnu 0e3BomabM NapSO4, pumbTpoBamu u
KOHLIEHTPUPOBaJIU B BaKyyMe c MOJTy4YEeHUEM 2-(2-(2-nzonponundennn)-4-
(penuncynbponmn)nunepasun-1-mn)-7-a3aciupo[3.5|Honana (310 mr, Beixox: 94%) B BHIe
0eoro TBEPIOrO BEIECTBA. 'H amp (400 MI', CDCls) & ppm: 7,74-7,72 (m, 2H), 7,61 (m,
1H), 7,55-7,53 (m, 2H), 7,28-7,25 (m, 3H), 7,09-7,07 (m, 1H), 3,83-3,80 (m, 1H), 3,74-3,71 (m,
1H), 3,52-3,49 (m, 1H), 3,03-3,00 (m, 1H), 2,88-2,85 (m, 1H), 2,62-2,60 (m, 6H), 2,38-2,35 (m,
3H), 1,77-1,74 (m, 1H), 1,59-1,56 (m, 1H), 1,34-1,24 (m, 11H). MC (UDP, m/e) [M+1]" 468,3

[0571] IIpomexyrouHoe  coemuHerme  63-1:  2-(2-(2-msomponmndenmn)-4-(1-

¢bennndyT-2-un- 1 -un)nunepasus- 1 -mn)-7-a3acnupo[ 3.5 |HoHaH

b
:

NipomexyTounoe coeuuenne 63-1

Y 4
7\

[0572] Cragus 1: 1-pernnOyT-2-uH-1-01.
[0573] B pactBop Genzanpaeruna (4,0 v, 37,69 mmoun) B TI'® (100 mut) nobassiu o
KarisiM 1por-1-un-1-una 6pomun Maraust B TT® (0,5 M) (90,5 mu, 45,23 mmons) mipu -70°C.

Cwmech Harpesanu 10 20°C u nepememmanu rpu 20°C B Teuenue 12 4. ITocne oxnaxxaeHus 10
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0°C cmech racuIM ¢ MOMOINBIO HACHIMIEHHOro BoaHoro pacteopa NH4Cl (100 mi). Cmech
skcTparupoBanu ¢ nomoibo EtOAc (50 mu x 2). Opranndeckuii cnor cyurmn Hag NapSOy,
BBIMIAPUBAJIN B BakyyMe C nonyueHueM l|-penunOyr-2-un-1-oma (5,0 r, Beixox: 90%) B BUze
senrtoro macia. 'H SIMP (400 MI'u, CDCls) 6 ppm: 7,46-7,44 (d, J = 6,8 I'u, 2H), 7,31-7,24 (m,
3H), 5,34 (s, 1H), 2,17 (s, 1H), 1,83 (s, 3H).

[0574] Cragus 2: 1-pernnOyT-2-uH- 1 -uaMeTaHCyIb(pOHAT.

[0575] B pactBop 1-penunOyr-2-un-1-ona (2,5 r, 17 mmons) u EtsN (5,1 1, 51 mmonb)
B JIXM (25 min) nobGasnsumn MsCl (2,15 1, 18,8 mmouns) npu 25°C. Cmech nepeMenmBaiu npu
25°C B Teuenne 1 u. Cmech BouBanu B H,O (20 mn), skcrparuposanu ¢ nomomibio XM (20
). OObearHEeHHBIE OpraHnyeckue (asbl MPOMBIBAIM COJIEBBIM pacTBopoM (20 mir), cymwim
6e3BogHbIM Na, SO, QUIBTPOBaTN U KOHLEHTPHPOBAIM B BaKyyMe C MOJIydeHHEM ocTarka (2,6
I, BBIXOX: 95%) B BUAE KENTOro Maciia, KOTOPOe HEMOCPEACTBEHHO UCTIOIB30BAJIH B CIEAYIOIIEH
cTaguu 0e3 TOMOJHHUTEIBHON OUNCTKHY.

[0576] Cragus 3: TpeT-0yTni-2-(2-(2-uzonponmndeHun) munepasuH- 1 -mn)-7-
aszacniupo[ 3.5 |HoHaH-7-kapOokcuar.

[0577] B pactBop Tper-Oyrun-2-(2-(2-nzonponundenun)-6-okconunepasut- 1-um)-7-
aszacnupo[3.5|HonaH-7-kapbokcunara (2,0 r, 4,53 mmonb) B TT'® (20 mu) nodasnsmun BH;. THF
(30 mn, 22,5 mmoab). Cmech Harpeanu 10 70°C u nepememmsanu npu 70°C B Teuenue 12 u.
IMocne oxmaxknenuss no O °C cmech racumu ¢ nomomplo MeOH (10 mi). Cwmech
KOHIICHTPUPOBAJIHN B BaKyyMe C MOJYYEHHEM HEOUYHUINEHHOTO MPOIYKTa, KOTOPBIH OUMINAIH
MOCPEACTBOM  KOJIOHOYHOH  Xxpomartorpadum ¢ mojydeHueMm  Tper-Oytmi-2-(2-(2-

BbIXOH:

2

nzonponuiadpeHun)nunepasus- 1-un)-7-azacnupo| 3.5 |noHan-7-kapdokcunara (0,7 T
50%) B BuAe Genoro TBEPAOTO BEIIECTBA.

[0578] Cramua 4: Tper-OyTmn-2-(2-(2-m3onponundenmn)-4-(1-penunOyr-2-un-1-
win)nunepasus- 1 -ui)-7-azacnupo[ 3. S|[HoHaH-7-kapOOKCHIaT.

[0579] B pacrBop  Tper-OyTmn-2-(2-(2-m3onponwideHs) — nunepasuH-1-um)-7-
asacriupo [3.5] Honan-7-kapbokcunara (0,7 r, 1,64 mmons) B CH3CN (20 mun) nobasnsimn K,COs
(0,68 1, 4,91 mmonb) u 1-pennndyT-2-uH-1-unmerancyisdonar (0,55 r, 2,46 mmonsb). Cmech
nepememupaau npu 50°C B Teuenne 1 1. ITocie KOHIEHTPALMK B BAKYyM€ OCTATOK PACTBOPSIIA
B Bozme (20 mu). Cmech skcrparupoBanu ¢ nomornbio EtOAc (10 mi x 3). OObenuHeHHbIS

oprannveckue (aspl MPOMBIBAIM COJeBbIM pacTBopoM (10 mur x 2), cymmian OGe3BOAHBIM



10

15

20

PCT/CN2021/087225 146 WO 2021/208963

Na,SO,4, QuapTpoBamu M KOHLEHTPUPOBAIM B BaKyyMe C TOJy4eHHEM TpeT-OyTmi-2-(2-(2-
uzonpormundernn)-4-(1-peanndyr-2-un- 1 -un)nunepasus- 1 -mn)-7-azacrupo[ 3. S|HoHaH-7-
kapOoxkcunara (240 mr, Beixoz: 27%) B BUAE JKEATOTO Maca.

[0580] Cramusa 5: 2-(2-(2-uzonpormndennn)-4-(1-bpernndyr-2-uH- 1 -mn)nunepasus- 1 -
wi)-7-azactmpo[ 3. S|HoHaH.

[0581] B pactBop Tper-OyTmn-2-(2-(2-m3onponundenmn)-4-(1-penunOyr-2-un-1-
win)nunepasus- 1 -ui)-7-a3acnupo| 3. S|aonan-7-kapookcumnara (240 mr, 0,43 mmons) 8 MeOH (10
mi) noGasnsimn HCI/MeOH (10 min). Cmech nepememmusanu npu 25°C B Teuenue 2 4. Ilocne
KOHIIEHTPALMU B BaKyyMe OCTaToK pactBopsuti B Boae (10 mur). Cmece perynuposanu go pH =
9~10 ¢ ucnonp3zoBaHueM BOAHOro pactBopa Na;CO;. Cmech 3KCTparupoBaju € MOMOIIBIO
EtOAc (10 mx x 3). OObenuHeHHbIE OpraHnyeckre (has3bl MPOMBIBAIN COJIEBBIM pacTBopoM (10
M x 2), cymwin 0e3BomHbIM NapSQOs, (GUIBTPOBAIM M KOHLEHTPHPOBAIA B BaKyyMmMe C
MOJTy4YEeHUEM 2-(2-(2-mzonponundennn)-4-(1-pennnOyr-2-un- 1 -un)nunepasus- 1 -mn)-7-
asacrpo[3.5]Honana (170 Mr, BeIXOX: 73%) B BUZE JKEITOrO TBEPAOro Bemtectsa. ' H SIMP (400
MI'u, CDCL) & ppm: 7,54-7,28 (m, 5H), 7,25-7,08 (m, 4H), 4,71-4,50 (d, 1H), 3,68-3,51 (m,
1H), 3,49-3,20 (m, 1H), 3,10-2,93 (m, 1H), 2,92-2,89 (m, 2H), 2,71-2,65 (m, 6H), 2,42-2,19 (m,
3H), 1,90 (s, 3H), 1,72-1,66 (m, 2H), 1,50-1,10 (m, 11H), 1,02-0,98 (m, 2H). MC (2P, m/e)
[M+1]"456,4.

[0582] IIpomexyrouHoe  coemuHerme  64-1:  2-(2-(2-msomponmndenmn)-4-(3-

(heHWIIHUKIIONEHTIIT ) TUNepasuH- 1 -1mi)-7-a3actupo[ 3.5 |HoHaH

b
3

fipoMexyTounoe cosauxenne 64-1

[0583] Cragus 1: 3-permnuukionenTas-1-oH.

[0584] B pacrBop nukionenr-2-es-1-ona (3,0 r, 36 mMmousip) B Tonyose (80 mu) u
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CHCI; (0,4 mn) nmobasiysmu peHmIOOpoHOBYO Kuciaoty (5,27 r, 43 mmois), Pd(OAc), (0,81 ,
3,6 mmose), PPh; (1,9 1, 7,2 mmonb) u Cs;COs (23 1, 72 mmoab). Cmech Harpesanu 1o 80°C B
tedueHue 4 4. Ilocne oxnaxaeHus: 10 KOMHATHOW TeMIlepaTypsl cMech puibTpoBau. OuiIbTpaT
KOHIIEHTPUPOBAJIN B BakyyMme. OCTaTOK OYHMINANIN TOCPEACTBOM KOJOHOYHOW Xpomarorpadpuu
(cunukarens, smoeHT: PE/EA (06./06.) = 10/1) ¢ nony4ernem 3-deHuukiIoneHTan-1-oxa (2,8
r, BeIXOX. 48%) B Bume KOpuuHeBoro macia. 'H SIMP (400 MI'u, CDCly) § ppm: 7,39-7,34 (m,
2H), 7,28 (m, 3H), 3,52-3,38 (m, 1H), 2,70 (m, 1H), 2,52-2,29 (m, 4H), 2,09-1,95 (m, 1H).

[0585] Cragus 2: Tper-0yTni-2-(2-(2-nzonponuidenni)-6-okco-4-(3-
(heHWIIUKIIONIEHTIIT ) TuTiepasuH- 1 -1m)-7-a3actupo| 3. 5 |HoHaH-7-KkapOOKCHIIAT.

[0586] B pactBOop Tper-Oyruin-2-(2-(2-nzonponuindenni)-6-okconunepasut- 1-um)-7-
aszacniupo[3.5|HonaH-7-kapbokcunara (1,0 r, 2,26 mmons) B DCE (20 mun) nmobGasmsuin 3-
¢denmnuknonenrad-1-on (540 wmr, 3,40 mmoms) m HOAc (0,27 1, 4,52 mmons). Ilocne
nepememuBanus npu 25°C B Teuenune 1 1. NaBH(OAc); (0,96 r, 4,52 Mmmonb) nobassumi. Cmech
nepememmupanu npu 25°C B Teuenne 12 4. 3arem Boaubii pacteop NH4Cl (20 mn) nobasnsiim B
CMeCh, FKCTparupoBaiu ¢ oMo XM (20 mu x 3). OObeauHEHHYI OpPTaHUYECKYo (asy
NPOMBIBAJIM COJIEBBIM pacTBopoM (20 mu X 2), cymmnu 0e3BomabM NapSO4, pumbTpoBamu u
KOHIIEHTPUPOBAJIN B BakyyMme. OCTaTOK OYHMINANIN TOCPEACTBOM KOJOHOYHOW Xpomarorpadpuu
(cunmukarenb, smoeHT: PE/EA  (006./06.) = 1/1) ¢ mnonyyennem tper-Oyruin-2-(2-(2-
uzonponuidern)-6-okco-4-(3-PpeHUIIUKIONEHTHI ) TUITepa3uH- | -1)-7-a3acnupo[ 3. 5 |HoHaH-
7-kapbokcunara (0,66 r, Beixon: 50%) B BUAE JKEJITOrO TBEPAOTO BELIECTBA. 'H samp (400 MI'1,
CDCl) 6 ppm: 7,33-7,27 (m, 3H), 7,26-7,24 (m, 1H), 7,21-7,14 (m, 3H), 7,13-7,07 (m, 2H),
5,09 (br d, J=5,25I'u, 1H), 4,25-4,10 (m, 1H), 3,44-3,10 (m, 8H), 3,09-2,88 (m, 2H), 2,82-2,65
(m, 1H), 2,64-2,47 (m, 1H), 2,32-2,09 (m, 2H), 2,05-1,95 (m, 2H), 1,94-1,78 (m, 2H), 1,76-1,51
(m, SH), 1,42 (s, 9H), 1,39-1,35 (m, 2H), 1,31-1,25 (m, 6H).

[0587] Cragus 3: TpeT-0yTun-2-(2-(2-uzonponuidenn)-4-(3-
(heHWIIUKIIONIEHTIIT ) TuTiepasuH- 1 -1m)-7-a3actupo| 3. 5 |HoHaH-7-KkapOOKCHIIAT.

[0588] Cwmech Tper-OyTuin-2-(2-(2-uzonponuindennn)-6-okco-4-(3-
(heHWITIUKIONIEHTIIT ) TuTiepasuH- 1 -mn)-7-a3acnupo[ 3.5 |nonan-7-kapbokcunara (0,66 r, 1,13
mmoss) 1 BH;. THF (11 mur, 11,3 mMmons) Harpesanu g0 70°C B Teuenue 12 1. 3arem MeOH (10
MIT) TOOABIISTM MO KarulsM JUIsl TAIIeHUs] peakiunOHHOH cmecn. CMech KOHLIEHTPUPOBAIU TIPH

NOHWKEHHOM  JIaBJICHMM C  TOJNyueHHeM  TpeT-OyTmin-2-(2-(2-m3onponundenmn)-4-(3-
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(beHIIIMKIoONeHTUI ) Tunepa3uH- 1 -mn)-7-a3acnupo| 3. 5S|aonan-7-kapookcunara (0,6 T, BBIXOX:
93%) B BUE JKEITOrO Macia, KOTOPOe MCIOJIb30BAIA HEMOCPEACTBEHHO Oe3 NOTIOMHUTEHLHOMI
ounctki. MC (UQP, m/e) [M+1]" 572,4.

[0589] Cramusa 4: 2-(2-(2-uzonpommidennn)-4-(3-GeHTIUKIONEH T )THITepa3HH- 1 -
wi)-7-azactmpo[ 3. S|HoHaH.

[0590] B pacTBop Tper-OyTin-2-(2-(2-m3onponundermn)-4-(3-
(heHWITIUKIIONIEHTIIT ) TuTiepa3uH- 1 -1)-7-a3acnupo| 3. 5 |Honan-7-kapOokcunara (600 wmr, 1,05
mMmosis) B MeOH (20 mut) noGasnsimu HCI/MeOH (10 mun). Cmech nepemernuBanu npu 25°C B
teuerune 1 4. [locne ymaneHus pacTBOPUTENSI OCTATOK pacTBopsiik B Boae (20 mur). pH cmecu
peryaupoBamn = 9-10 ¢ wucnonb3oBaHueM BoaHOro pactBopa. Na,COs. 3arem cmech
skcTparupoBanin ¢ nomompbio EtOAc (20 mn x 3). OObenuHeHHblE OpraHudeckue (a3bl
NPOMBIBAJIM COJIEBBIM pacTBopoM (20 mu X 2), cymmnu 0e3BomabM NapSO4, pumbTpoBamu u
KOHIIEHTPUPOBAJIH MPU MOHIKEHHOM JIaBJICHUH € mojyueHueM 2-(2-(2-usonponundenmn)-4-(3-
(beHMTIUKIONeHTUI )Tunepa3uH- 1-mn)-7-a3acnupo[3.5]aonana (450 wmr, Bbxon: 91%) B Buze
JKeITOro TBepaoro semectsa. 'H SIMP (400 MI'y, CDCls) § ppm: 7,52 (br s, 1H), 7,32-7,28 (m,
1H), 7,26-7,11 (m, 7TH), 3,70 (br s, 1H), 3,40 (br s, 1H), 3,13-3,00 (m, 3H), 2,92 (br s, 1H), 2,80
(m, 1H), 2,72-2,60 (m, SH), 2,39-2,25 (m, 3H), 2,23-2,03 (m, 4H), 1,98-1,85 (m, 1H), 1,78 (m,
2H), 1,73-1,57 (m, 3H), 1,46-1,32 (m, SH), 1,26-1,17 (m, 6H). MC (M2P, m/e) [M+1]" 472,5.

[0591] IIpomexkyTouHOE COENUHEHHE 65-1: 2-(2-(2-m3onponuigeHmn)-4-

¢denunnunepasus- 1 -un)-7-azacnupo[3.5|HoHaH

Y

A —

<P

N
H

Apomexyroutoe coegunenne 651

[0592] Cramusa 1: tper-Oyrun-2-(2-uzonponuideHrn)-3-okco-4-peHunmnunepass-1-
KapOOKCHIIAT.
[0593] B pacTBop TpeT-0yTni-2-(2-u3onponuiadeHnn)-3 -oKconunepasut- 1 -

kapOoxkcunara (1,5 r, 4,7 mmoas) B DCE (150 mun) no6aBnsiiu ¢peHunbopoHOBYIO KUCIOTY (2,3 T,
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18,8 mmoib), Cu(OAc), (1,4 1, 9,4 mmoin), 4A MS (1,5 t) u TEA (9,5 1, 94,2 mmoinb). Cmech
nepememnBamun npu 75°C B TeueHue 12 u. B armocdepe O, Cmech QuabTpoBamu u
KOHIIEHTPUPOBAJIH C TIOJyUYEHHEM a OCTaTka, SKcTparuposanu B nomompo | M HCI (50 min) u
EA (20 wmnx3). OObenvHEeHHBIH OpPraHWYECKUH CJIOH CYIIWIM M KOHLEHTPUPOBAIU C
MOJIY4EHHEM OCTaTKa, OYHUINAIM MOCPEICTBOM KOJIOHOYHOH Xpomarorpaduu (CHIIMKAreb,
samoeHT. PE/EA (00./06.) = 20/1). Coenunenne Tper-OyTmi-2-(2-uzonponuidenn)-3-okco-4-
¢denmnmunepasun-1-kapbokcunar (1,2 r, Berxon: 64%) nonydany B BUAE KOPHYHEBOTO Macia.

[0594] Cranus 2: 3-(2-uzonpornmindernn)- | -peHnnmunepa3sni-2-0H.

[0595] PactBop  Tper-OyTmi-2-(2-uzonponuindennn)-3-okco-4-peHnanunepasus- 1 -
kapOokcunara (1,1 r, 2,8 mmons) B TFA (5 M) u AXM (5 mu) nepememmsanu npu 27°C B
tTedeHre 2 4. CMech KOHIEHTPHUPOBAIH C TMOJYYEHHEM OCTATKa, SKCTPArHPOBAIU C TOMOLIBIO
EA (30 mnx3) u Hacemn. pactBopa NaHCO; (30 mur). OObeanHEHHBIH OpraHMYECKHH CJIOH
CYLIMJIM M KOHLIEHTPHPOBAJIH C mosydeHneM 3-(2-uzonpomuidenin)-1-pernnnunepasns-2-oHa
(0,82 1, HEOUYHMINEHHOE BEIECTBO) B BHUAE KOPUYHEBOIO Macjia, HCIOJIb3YEMOIo
HETIOCPENICTBEHHO.

[0596] Cramusa 3: Tper-Oytmn-2-(2-(2-m3onponmidernn)-3-okco-4-peHumumnepa3nt-
1-un)-7-a3acnupo|3. S |HoHaH-7-KapOOKCHIIAT.

[0597] B pactBop 3-(2-uzonpormndenun)-1-penmnnunepasus-2-osa (820 wr, 2,8
mmonb) B DCE (10 mu) nobaBnsumn Tper-OyTri-2-okco-7-a3aciupo[ 3.5 |HoHaH-7-kapOokcuar
(666 wr, 2,8 mmosib) U NaBH(OAc); (1,2 1, 5,6 mmonb). Cmech nepememuBanu npu 27°C B
tedeHne 10 4. Cmech 3kcTparupoBaiy ¢ nomombko Haceil. pactsopa NaHCO; (50 mm) u JIXM
(20 mMnx3) ¢ monydeHueM Tper-O0yTui-2-(2-(2-uzonponuidennn)-3-okco-4-pernnnunepasus-1-
mi)-7-azactupo[3.S|HoHaH-7-kapOokcunara (1,3 T, HEOUHMIIEHHOE BELIECTBO) B BHIE JKEJITOTO
Macya, UCTOJIb3yEeMOT0 HEMOCPEACTBEHHO.

Cragus 4. Tper-OyTrin-2-(2-(2-monponumndenun)-4-peaunmnunepasus- 1 -um)-7-
asacriupo[3.5|HoHaH-7-kapOOKCHIIAT.

[0598] PactBop Tper-OyTni-2-(2-(2-uzonponundennn)-3-okco-4-peHnanunepasus- 1 -
wi)-7-azactupo|3.5|HoHaH-7-kapbokcumata (1,2 r, 2,3 wmmons) B BH3-THF (10 wmm)
nepememnBamn npu 70°C B teuenme 10 u. Cmechp racumm mocpencreoM MeOH (10 mn) u
KOHIIEHTPUPOBAJIH C MOJydeHHeM TpeT-0yTni-2-(2-(2-n3onpornundennn)-4-peHmmmunepasus-1-

wi)-7-a3zactupo[3.S|HoHaH-7-kapOokcunara (2,1 r, HEOUHMIIEHHOE BELIECTBO) B BHIE JKEJITOTO
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Maciia, HCIOJIb3yeMOTO HETTOCPENCTBEHHO.

[0599] Cragus 5: 2-(2-(2-monponundenun)-4-peHununepasus- 1 -u)-7-
azacnupo[3.5|HoHaH.

[0600] PactBop Tper-Oyrma-2-(2-(2-nzonporundennn)-4-peHunmunepasun-1-um)-7-
azacnupo[3.5]Honan-7-kapookcunara (1,1 1, 2,2 mmomnb) B TFA (3 M) u AXM (6 mn)
nepemermuBaiau npu 20°C B Teuenne 2 4. CMech KOHLEHTPUPOBAIM C MOJYYEHHEM OCTaTKa,
ounmanu nocpencrsoM npemnaparusaoit BOXKX (TFA). Coenunenne 2-(2-(2-m3onponundeHun)-
4-pennnnunepaszun- 1-mn)-7-azacrupo[3.5HoHaH (570 mr, BeIxon 65%) moaydanu B Buze Oenoro
TBEPJOTO BELIECTRA. 'H sMPp (400 MI', METAHO/JI-d4) 6 ppm: 7,53 (d, J = 7,6 T'u, 1H), 7,36-
7,31 (m, 1H), 7,29-7,14 (m, 4H), 6,93 (d, J = 7,9 'y, 2H), 6,83 (t, J = 7,3 I'y, 1H), 3,82-3,70 (m,
2H), 3,49 (brd,J=6,3T1, 1H), 3,35 (td, J=2,6T'y, 12,2 Ty, 1H), 3,17 (td, J=2,5Ty, 11,5 'y,
1H), 3,03-2,91 (m, 2H), 2,85 (dd, J = 10,8 ', 12,1 I'u, 1H), 2,68-2,48 (m, 4H), 2,39 (dt, J = 3,0
I'm, 11,8 I'y, 1H), 1,92-1,83 (m, 1H), 1,75-1,68 (m, 1H), 1,46-1,28 (m, 9H), 1,24 (d, J = 6,9 I'y,
3H), 1,18-1,10 (m, 1H). MC (UDQP, m/e) [M+1]" 404,4.

[0601] ITIpomexkyTouHOE COENUHEHHE 66-1: 2-(2-(2-m3onponuigeHmn)-4-

(MetuncynbhoHMI)HIepa3ul- 1 -1)-7-a3acnupo| 3. S [HoHaH

|
0=8=0
:

J

N
H

fipomexyrounoe coenutenne 681

[0602] Cragus 1: Ttper-Oyrun-2-(2-(2-uzonponmindennn)-4-(MeTuiacynbHoHM )-6-
okcomnurnepasut- 1 -mi)-7-azacmupo[ 3.5 JHoHaH-7-kapOoKcUar.

[0603] B pactBOop Tper-OyrHn-2-(2-(2-nzonponuindenun)-6-okconunepasut- 1-um)-7-
aszacniupo[3.5|nonaH-7-kapbokcunara (1,1 r, 2,5 mmos) B JIXM (20 M) noGasmisuiu TEA (506
mr, 5,0 mmonb). Ilocne oxnaxaenus no 0°C MsCl (340 mr, 3,0 mmonb) mobGasmsimn. Cmech
nepememuBanu npu 25°C B Teyenue 2 4. Cmech BoutnBanu B BoaHbii pactop NH4Cl (1M, 20
MIT), SKCTparupoBainu ¢ nomompbro JIXM (20 mi x 3). OObenuHEHHBbIE OpraHUYecKHe (a3bl

NPOMBIBAJIM COJIEBBIM pacTBopoM (20 mu X 2), cymmnu 0e3BomabM NapSO4, pumbTpoBamu u
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KOHIIEHTPUPOBAJIN B BakyyMme. OCTaTOK OYHMINANIN TOCPEACTBOM KOJOHOYHOW Xpomarorpadpuu
(cunmukarens, smoeHT: PE/EA (00./06.) = ot 20/1 no 10/1) ¢ nonyuenuem tper-Oyruin-2-(2-(2-
uzonponuindpern)-4-(MeTHICyIb(pOHNI )-6-0Kconunepa3uH- 1 -mn)-7-azacrupo| 3.5 |noHan-7-
kapGokcmnara (1,07 T, Bixom: 82%) B BHze xkenroro Macia. 'H SIMP (400 MI'n, CDCls) & ppm:
7,41-7,37 (m, 1H), 7,36-7,31 (m, 1H), 7,18 (t, 1H), 6,97 (d, J = 7,6 ', 1H), 5,11 (br s, 1H), 4,52
(br s, 1H), 4,18-4,08 (m, 2H), 4,01-3,94 (m, 1H), 3,71-3,54 (m, 2H), 3,30-3,09 (m, 5H), 2,37 (s,
3H), 2,26 (m, 1H), 1,93 (br t, 1H), 1,82-1,70 (m, 2H), 1,59 (m, 1H), 1,53-1,46 (m, 2H), 1,42 (s,
9H), 1,36 (m, 3H), 1,30 (m, 3H).

[0604] Cragus 2: TpeT-OyTii-2-(2-(2-usonponund e )-4-
(MetuncynphorMT)IUIIEpa3HH- 1 -1)-7-a3acrupo[3.5 |HoHaH-7-kapOoKCHIIaT.

[0605] Cwmech TpeT-0yTun-2-(2-(2-uzonponmindennn )-4-(MeTuiacyibHoOHM )-6-
okcomnwunepasut- 1 -mi)-7-azacrupo[ 3.5 JHonaH-7-kapdokcunara (1,07 r, 2,06 mmons) u BH;. THF
(10 mn, 10 mmonb) HarpeBanu no 70°C B Teuenue 12 u. ITocne oxnmaxnenus no 0°C cmech
racum ¢ nomorbo MeOH (10 mur). CMech KOHLIEHTPUPOBAIU B BaKyyMe C MOJIyYEHHEM TPET-
OyTun-2-(2-(2-nzonponundermn)-4-(MeTuncynbh OHUI ) TuepasuH- 1 -u)-7-
aszacniupo[3.5]nonan-7-kapbokcunara (0,8 r, Bexon: 80%) B BHAe KENTOro Macjia, KOTOpOe
HICIIONB30BAJM HA CNEAYIOLIeH cTamgui 6e3 HomoiaHuTenbHoN ounctkn. MC (MDP, m/e) [M+1]"
506,3.

[0606] Crammusa 3: 2-(2-(2-uzonponmidenni)-4-(MeTuicyabPoHIT)unepasuH- 1-mn)-
7-azacriupo[3.5]HOoHaH.

[0607] B pacTBop TpeT-OyTii-2-(2-(2-usonponund e )-4-
(MetuncynphorMT)IUIIEpa3HH- 1 -1m)-7-a3acriupo[ 3.5 |Honan-7-kapbokcmmara (800 wmr, 1,58
mMmosis) B MeOH (20 mut) noGasnsimu HCI/MeOH (10 mun). Cmech nepemernuBanu npu 25°C B
teyeHne 2 4. llocnme KOHILEHTpanWu B BaKyyMe OCTaTOK pacTBopstii B Boge (20 mu).
Perynuposanu pH cmecu = 9-10 ¢ ucnonpzoBanuem BoaHoro pactsopa NapCOs. Cwmech
skcTparupoBanin ¢ nomompbio EtOAc (20 mn x 3). OObenuHeHHblE OpraHudeckue (a3bl
NPOMBIBAJIM COJIEBBIM pacTBopoM (20 mu X 2), cymmnu 0e3BomabM NapSO4, pumbTpoBamu u
KOHLIEHTPUPOBaJIU B BaKyyMe c MOJTy4YEeHUEM 2-(2-(2-nzonponundennn)-4-
(MetuncynppornT)IUIIepasuH- 1 -mn)-7-a3acrupo[3.5|Honana (570 wmr, Beixox: 89%) B BuUze
KeITOro Tepaoro semecrsa. 'H SIMP (400 MI'y, CDCly) § ppm: 7,45 (m, 1H), 7,31-7,27 (m,
2H), 7,18-7,13 (m, 1H), 3,80 (m, 1H), 3,67 (m, 1H), 3,50 (m, 1H), 3,35 (br s, 1H), 3,12 (m, 1H),
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2,99-2.91 (m, 2H), 2,77 (s, 3H), 2,67-2,57 (m, 4H), 2,33 (m, 1H), 1,91-1,75 (m, 3H), 1,66-1,60
(m, 1H), 1,39-1,29 (m, 5H), 1,25 (m, 3H), 1,20-1,13 (m, 3H), 1,16 (br s, 1H). MC (3P, m/e)
[M+1]" 406,3.

[0608] IIpomexyTouHOE COoeMHEeHHe 67-1: 2-(4-6en3un-2-(2-

u3onponuiIpeHnT ) IunepuanH- 1 -mn)-7-azacrupo[ 3.5 |HoHaH.

fipomexyrounoe
coenunenue 67-1

[0609] Cramua 1:  Oen3un-2-(2-uzonponmidperm)-4-0Kkco-3,4-AUruApOTUPUIIH-
1(2H)-kapOoxcunar.

[0610] B pactBop 4-merokcunupununa (1,82 r, 17 mmons) B cyxom TI'® (50 mu)
nobasnsau Gensunkapbonoxnopuaar (3,2 mu, 22 mmonb) mo kamiam npu -20°C. Cmech
nepemenuBanu npu -20°C B Teuenue 1 u. B apyryro konby moGasmsimu maruesut (0,9 r, 38
mmogb) B TI'® (20 m) npu 25°C B atmocdepe N,. Hebonpmoe kommdectso I (22 mr, 0,17
MMOJIb) A00aBysuH, 3ateM 1-Opom-2-uzomnponmibenson (5,0 r, 25 mmosb) m0OaBIIN TIO
xarisiM. Cmech Harpesanu 10 70°C B Teuenue | 4. 10 MOJHOTO HUCYE3HOBEHUS KOPHUYHEBOTO
useta. [lonyueHHslii pacTBop peareHTta [ puHbsipa HOOABIAIN MO KAIUIM B YKa3aHHYIO BBILIE
conb mupumunust nipu -20°C. Cmech nepememmsanu npu -20°C B Tedenue 1 9. CMech BbUIMBAIH
B HCI (1 M, 50 wmu), skcrparupoBanu ¢ nomomibio EtOAc (20 mn X 3). OObenuHeHHbBIE
oprannveckue (aspl MPOMBIBAIM COJEBBIM pacTBopoM (20 mu X 2), cymmian Oe3BOAHBIM
NaySO4, QunbTpoBamTM W KOHUEHTPUPOBAIM B BakyymMe. OCTAaTOK OYHINAIH TOCPEICTBOM
KOJIOHOYHOH Xpomatorpadun (cunmkarens, 3moeHT: PE/EA (06./06.) = 10/1) ¢ mony4yeHuem
Oensun  2-(2-msonponundennn)-4-okco-3,4-nuruaponupuaud- 1 (2H)-kapbokcunara (5,5 T,
BeIXOT. 92%) B BHAe Kopiuresoro macaa. 'H SIMP (400 MI'u, CDCly) & ppm: 8,23 (d, J = 8,4
I'n, 1H), 7,36-7,32 (m, 1H), 7,31-7,22 (m, 4H), 7,15-7,06 (m, 2H), 7,05-7,00 (m, 1H), 5,97 (d,
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J=8,4T'n, 1H), 5,37 (d, J = 8,4 I'y, 1H), 5,22-5,11 (m, 2H), 3,38 (m, 1H), 3,06 (t, 1H), 2,24 (m,
1H), 1,23 (d, J = 6,8 I';, 3H), 1,05 (m, 3H).

[0611] Cragus 2: 6er3miI-2-(2-m3onponuigeHu)-4-0KCOMUIePUAnH- 1 -kapOOKCHIIAT.

[0612] B pactBop  OeH3mn-2-(2-nzonponmiadpeHm)-4-0Kkco-3,4-TUruIpOTUPUIIH-
1(2H)-kapOoxkcunara (5,5 r, 0,016 mmoss) B HOAc (20 mi) nobasmsum sk (10 1, 0,16 MMoITB)
npu 25°C. Cmech nepememmbanu npu 25°C B Teuenue 12 u. Tlocne ¢uisTpauuu cmecu
¢unbTpar KOHUEHTpUpoBaIH B Bakyyme. Ocratok pactBopsiid B EtOAc (50 mi) u mpombIBaiu
HachimeHHbiIM  pacTBopoM NaHCO; (30 mnm x 2), comeBbiM pactBopom (30 M X 2).
Oprannuecknit cnoi cymmian Han 0e3BogHbIM NapSOy, GUIbTpoBaNM W KOHLEHTPUPOBAIU B
BakyyMme. OCTaTOK OYMIIAIN MOCPEACTBOM KOJIOHOYHOH Xpomartorpaduu (CHIIMKaresb, SIIOCHT:
PE/EA (06./06.) = 1/1) ¢ monyueHuem OeH3WI-2-(2-m30mponmideHun)-4-0KkConunepuant-1-
kapbokcunmara (5,4 r, Bexox: 96%) B Buae kopiuresoro macaa. 'H SIMP (400 MI't, CDCls) §
ppm: 7,33-7,28 (m, SH), 7,23-7,11 (m, 4H), 5,87 (br s, 1H), 5,26-5,20 (m, 1H), 5,19-5,06 (m,
1H), 4,30 (br s, 1H), 3,35-3,11 (m, 2H), 2,87-2,80 (m, 2H), 2,59-2,46 (m, 2H), 1,20 (d, J = 6,8
I'n, 3H), 1,03 (d, J = 5,2 I'u, 3H).

[0613] Cragus 3: Oensun-(E)-4-0ensununen-2-(2-uzonponmidenun)nunepuana- 1 -
KapOOKCHIIaT

[0614] B cmecw O6ensuntpudenundpochonus opomuna (4,44 r, 10,24 mmons) B TI' D
(40 mn) nobasnsim NaH (0,41 r, 10,24 mmonsb) npu 0°C Heckonmbkumu nopuusmu. Ilocne
nepememuBanus npu 25 °C B Teyenue 1 4. GeH3un-2-(2-usonponundeHun )-4-0KConunepuanH-
1-kap6okcumar (3,0 T, 8,54 mmons) B TT'® (10 mn) nobasmsinu. Cmecsh nepemermnubany npu 25°C
B TeueHue 12 u. Cwmech BbumBaiu B BomHbid pactBop NHiCl (10 ™M) ocTtopokHO,
skcTparuposanu ¢ nomomeio EtOAc (50 Mt X 2). Opraaudeckue CJIoU CYUIHIN Hax O€3BOAHBIM
NaySO4, QunbTpoBamTM W KOHUEHTPUPOBAIM B BakyymMe. OCTAaTOK OYHINAIH TOCPEICTBOM
KOJIOHOYHOH Xpomatorpadun (cunmkarenb, 3moeHT: PE/EA (06./06.) = 10/1) ¢ mony4yeHuem
6en3un-(E)-4-0emsununeH-2-(2-m3onponmndeHmn)nunepuans- 1 -kapdokcunara (0,8 r, BbIxoOx:
22%) B Buze xentoro Macna. MC (MDP, m/e) [M+1]" 426,4.

[0615] Cragus 4: 4-6en3un-2-(2-u30nponieHUN ) TUITEPUINH.

[0616] B pacrBop Oen3un-(E)-4-6enzununen-2-(2-u3onponuipeHm)munepuans-1-
kapOoxkcunara (800 mr, 1,88 mmons) B8 MeOH (30 mu) nobasnsmn PA(OH),/C (0,5 r). Cmech

nepememuBanau B armochepe Hy (15 dynros/ks. moiim) npu 30°C B Teuenue 12 u. Tlocne
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¢unbTpaunun  QUIBTPAT KOHLEHTPHUPOBAIM B BaKyyMe C TmoJsydeHuem 4-0eH3uin-2-(2-
m3onporundernnn)nunepuania (450 mr, Bbxox: 82%) B BHAE KENTOrO Macia, KOTOPOe
HICIIONB30BAJH ISl CNIEAyIOWel cTaany 6e3 NoMoNHUTeNb O ounctkin. MC (UDP, m/e) [M+1]"
294.4.

[0617] Cramusa 5: Tper-Oyrun-2-(4-0eH3mn-2-(2-u3onponuideHu ) TUInepuInH- 1 -1)-
7-azacriupo[3.5|HoHaH-7-KapOOKCHIIAT.

[0618] PactBop 4-6en3uin-2-(2-uzonporundenun)nunepunusa (450 mr, 1,54 mmonb),
TpeT-OyTHi-2-okco-7-azactupol[ 3. 5SJHoHaH-7-kapbokcunara (611 mr, 2,3 mmons) u AcOH (185
mr, 3,08 mmosb) B DCE (20 mi1) nepememuBanu npu 25°C B Teuenue 1 4., 3arem NaBH(OAc);
(954 wmr, 4,5 Mmonb) nobasssnu Yactamu 1 nepememusanu npu 25°C B Teyenne 12 4. Cmech
BBUTMBAJIN B HachlmeHHbIH pactBop NaHCO; (20 mun), skctparupoBanu ¢ nomolnbio XM (20
M % 3). OObeanHEHHBbIE OpraHu4eckre (pasbl MPOMBIBATIH COJIEBBIM pacTBOpoM (20 Mix2),
cymmiu 6e3BonHbIM Nap SOy, GUabTPOBaTN U KOHLEHTPHUPOBAIH B BakyyMe. OCTaTOK OUYMINAIIH
MOCPEACTBOM KOJIOHOYHOM Xpomarorpaduu (cunmkarenb, smoeHT: PE/EA (06./06.) = 5/1) ¢
MOJTy4YEeHUEM TpeT-OyTuin-2-(4-0en3un-2-(2-u3onponuideH ) munepuIuH- 1 -ui)-7-
aszacriupo[3.5|HoHaH-7-kapbokcunara (300 mr, Berxoa: 38%) B Bume kopuuHeBoro macia. MC
(UDP, m/e) [M+1]" 517.4.

[0619] Cragus 6: 2-(4-6en3mn-2-(2-nzonponmwideHnn)nunepuans- 1 -um)-7-
azacnupo[3.5|HoHaH.

[0620] B pactBop Tper-OyTuin-2-(4-0eH3mi-2-(2-u3onponuideHu ) TUnepuInH- 1 -1)-
7-azacriupo[3.5] HoHaH-7-kapOokcunata (300 mr, 0,58 mmoinp) B MeOH (20 mu) moGasnsuu
pacteop HCI/MeOH (10 mu). Cmech nepememmsanu npu 25°C B Teuenue 1 1. Tlocne ynanenus
pPacTBOPUTEIIS OCTATOK BbUIMBAIHU B Boxy (20 mut). Perynmuposanu pH no 9-10 ¢ ucnonb3oBanuem
BogHoro pacteopa Na,CO;. Cwmech skctparupoBamu ¢ nomomibio EtOAc (20 mm x 3).
OObenuHEHHYI0 OpraHu4eckyo (asy MpOMBIBAJIH COJIEBBIM pacTBOpoM (20 MiIx2), CyIIMIN
6e3BomHbM Na;SQO4, ¢GuIbTpOBaNM M KOHLEHTPHPOBATM B BakyyMme. OCTaTOK OYHINAIH
nocpenctBom  mpemnapatuBHoii  BOXXX  (TFA) ¢ nonyuenmem  2-(4-Oensmn-2-(2-
u3onponuiIpeHnI)unepuant- 1 -mn)-7-azacupo[3.5]Honana (200 wmr, Beixox: 83%) B BuUze
comn TFA. 'H SIMP (400 MTI'ti, CDCl;) & ppm: 7,58 (d, J = 8,0 'y, 1H), 7,47-7,38 (m, 2H), 7,33-
7,23 (m, 5SH), 7,22-7,17 (m, 1H), 4,84 (br s, 1H), 3,82 (m, 1H), 3,58-3,44 (m, 2H), 3,42-3,34 (m,
1 H), 3,07-2,93 (m, 6 H), 2,49-2,31 (m, 3H), 2,27-2,11 (m, 2H), 1,91 (m, 1H), 1,76-1,50 (m, 6H),
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1,41 (d, J = 6,8 Ty, 3H), 1,19 (d, T = 6,8 T'y, 3H), 0,94-0,87 (m, 1H). MC (UDP, m/e) [M+1]"
417,4.
[0621] IIpomeskyTouHOE COENUHEHHE 68-1: 2-(2-(2-m3onponuigeHmn)-4-

(benokcununepunus- 1 -mn)-7-azacnupo[ 3.5 [HoHaH

Apomexyrounoes coepunenne 68-1

[0622] Cragus I OeH3un-4-rupokcu-2-(2-u3onponuieHu ) unepuIuH-1-
KapOOKCHIIaT.

[0623] B pacrBop 6en3un-2-(2-uzonponuidenni)-4-okconunepuanH- 1-kapobokcnmnara
(2,6 T, 7,4 mmonp) B MeOH (20 mu) mobasmstin NaBH, (0,56 T, 14,8 MMONb) HECKONBKIMHU
nopuusimu ipu 0°C. Cmech nepememusanu npu 25 °C B Teyenne 1 4. Cmech BbumBamu B HyO
(20 M), sxcrparuposanu ¢ nomomeo EtOAc (20 mn X 2). OO6benuHeHHbIE OPraHUYECKHE CIIOU
cymmiu 6e3BonHbIM Nap SOy, GUabTPOBaTN U KOHLEHTPHUPOBAIH B BakyyMe. OCTaTOK OUYMINAIIH
MOCPEACTBOM KOJIOHOYHOH xpomartorpadun (cunmukarensb, smoeHT: PE/EA (06./06.) = 10/1) ¢
noJiydeHueM OeH3HI-4-ruapokcu-2-(2-uzonponmwideHmn)nunepuans- 1 -kapbokeunara (2,02 r,

BLIXON: 78%) B Bue KopuuHesoro Macia. MC (MDP, m/e) [M+1]" 354,4.

[0624] Cragus 2: 6en3mnn-2-(2-n3onponmindperHnn )-4-heHoKCHunepuanH- 1 -
KapOOKCHIIaT.
[0625] B pacTBop OeH3un-4-rupokcu-2-(2-u3onponuieHu ) unepuIuH-1-

kapOokcunara (2,02 r, 5,71 mmonp) B TT'® (50 mi) nobasnsm denon (0,59 r, 6,59 mmoinb) u
PPh; (1,95 r, 7,42 mmonsb). ITocne oxnaxaenust no 0°C DIAD (1,5 r, 7,42 Mmmob) n06aBsIH 10
karisiM. Cmech mepememuBanu npu 0-25 °C B Tedyenme 12 4. Pacreopurens ynansnu
KOHIIEHTpaluuel MpH MOHMKEHHOM JnaBjeHHd. OCTATOK OYMIIAIN MOCPEICTBOM KOJOHOYHOM
xpoMarorpadun (cunmukarenb, 3moeHT. PE/EA (00./06.) = 10/1) ¢ monyueHuem Oen3mi-2-(2-

nzonponuindennn)-4-peHokcununepuans-1-kapbokcunara (1,5 1, BbxOm: 61%) B BUAE
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kopuuHesoro macia. MC (UDP, m/e) [M+1]" 430,4.

[0626] Craaus 3: 2-(2-uzonponmidermn )-4-HeHOKCHITUTIEPUANH.

[0627] B pacTBop 6en3mnn-2-(2-n3onponmindperHnn )-4-heHoKCHunepuanH- 1 -
kapbokcunara (1,5 r, 3,5 mmonb) B MeOH (30 mn) mobasnsiim Pd(OH),/C (0,5 r). Cmech
nepememupaau npu 30°C B Teuenne 12 u. B armochepe H, (15 dynros/ks. moiim). Iocne
¢unbTpauun  cMecu  (QUIBTPAT KOHLEHTPUPOBAIM B BaKyyMe C TOJydeHueM 2-(2-
uzonpormuidennn)-4-peHokcununepuauda (1,0 r, Bexox: 99%) B BuAe JKENTOro Macia,
KOTOPO€ HMCIIOIB30BANH IS CIEAYyIoLIel cranuu 6e3 gonoaureapbHor ounctku. MC (MOP, m/e)
[M+1]" 286,4.

[0628] Cramusa 4: tper-Oyrun-2-(2-(2-m3onponmndernn)-4-peHokcununepuans-1-
wi1)-7-a3actmupo| 3.5 |HoHaH-7-KapOOKCHIIAT.

[0629] B pactBop 2-(2-uzonponuidennin)-4-penokcununepununa (1,0 r, 3,39 mmons)
B DCE (20 mn) mobasnsimm Tper-OyThi-2-okco-7-a3acnupol3.5|HoHaH-7-kapbokcunar (1,8 T,
6,77 mmons) u AcOH (410 wmr, 6,77 mmoab). TTocne nepememusanust npu 25°C B Teuenue 1 4.,
3areM NaBH(OAc); (2,15 r, 10,17 mmonp) nobasnsim 4dactssMu. CMmech mepeMelnBaiu Mpu
25°C B Teuwenne 12 4. CMmech BbUIMBAAM B HachlmeHHBIM pactBop NaHCO; (20 mi),
skcTparupoBanin ¢ momompblo JAXM (20 mn X 3). OObenuHeHHBIE OpraHHYecKHe (hasbl
NPOMBIBAJIM COJIEBBIM pacTBopoM (20 mu X 2), cymmnu 0e3BomabM NapSO4, pumbTpoBamu u
KOHIIEHTPUPOBAJIHN B Bakyyme. OCTaTOK OYHMINANN TOCPEACTBOM KOJOHOYHOH Xxpomarorpaduu
(cunmukarenb, smoeHT: PE/EA  (006./06.) = 5/1) ¢ mnonydenuem tper-Oyrui-2-(2-(2-
nzonponuinderni)-4-peHokcunmunepuanH- 1 -mn)-7-azacrupo| 3. 5JHonan-7-kapbokcunara (400
MT, BBIXO: 23%) B Buje kopuuHeBoro Macia. MC (3P, m/e) [M+1]" 519.4.

[0630] Cragus 5: 2-(2-(2-m3onponundenmn)-4-peHokcununepuaus- 1 -um)-7-
azacnupo[3.5|HoHaH.

[0631] B pactBOop Tper-Oyrma-2-(2-(2-m3onponmndernn)-4-peHokcununepuans-1-
wi)-7-azactupo[ 3. S|HonaH-7-kap6okcunara (300 mr, 0,58 mmons) B MeOH (20 mu) noGassiu
pactBop HCI/MeOH (10 mi, 4 M). Cmech nepememmusanu npu 25°C B Teuenue 2 4. Ilocne
ynajeHus: pactBopurensi ocratok pacreopsuid B HyO (20 mun). Peryimposanu pH cmecn = 9-10 ¢
UCTIOJb30BaHueM BogHOro pactsopa Na,COs;. Cmeck sxctparuposanu ¢ nomorursio EtOAc (20
i % 3). OObequHEeHHbIE OpraHudeckre (asbl MPOMBIBAN COJIEBBIM pacTBOpoM (20 mi x 2),

cymmii 0e3BoaHbIM Na, SOy, GUIBTPOBANIH U KOHLIEHTPHUPOBAIH B BAKyYME C MOJTydeHHeM 2-(2-
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(2-m3onponundennn)-4-perokcununepunus- 1 -uin)-7-azacnupo[3.5]nonana (160 wr, BbIXOX:
41%) B BHze Xentoro Tepaoro sermecrsa. 'H SMP (400 MI'u, CDCl;) 8 ppm: 7,58-7,44 (m,
1H), 7,28-7,09 (m, SH), 7,02-6,84 (m, 3H), 4,67 (br s, 1H), 3,92 (br d, J =8,4 I'n;, 1H), 3,43-3,26
(m, 1 H), 3,04-2,85 (m, 2 H), 2,71-2,58 (m, 4 H), 2,55-2,47 (m, 1 H), 2,18 - 2,11 (m, 1H), 2,18-
2,10 (m, 1H), 2,06-1,89 (m, 3H), 1,84-1,76 (m, 1H), 1,73-1,66 (m, 1H), 1,48-1,30 (m, SH), 1,26
(d, T=6,8Tn, 3H), 1,09 (m, 1H), 1,06-0,97 (d, J = 6,8 'y, 3H). MC (UDP, m/e) [M+1] 419 4.
[0632] TIIpomexyrtouHoe coemmaenne 70-1: 2-(4-((1-umkiaonporun-1H-nupason-4-

wi)MeTH)-2-(2-u3onpomuideHun) nunepasut- 1 -mi)-7-azacnupo| 3. 5S|[HoHan

N
%)
fipomexyrounoe E:smﬁaaane 70-1

[0633] Cragus 1: stun 1-uuknonponun- 1 H-mupason-4-kapbokcunar.
[0634] B cmecy stun-1H-nmpason-4-xkapGokcumara (5,0 1, 35,68 Mmomb),
LUKJIOMPOTIJIOOPOHOBOM KUCIOTHI (5,82 T, 67,79 Mmmouns), munupunuia (5,57 r, 35,68 MMoJib),
4A MS (1,0 r) u Na,COs (7,18 1, 67,79 mmonb) B DCE (150 mi) nobasnsim Cu(OAc), (6,48 T,
35,68 mmoup). Cmecy mepememmBanu npu 70°C B Teuenue 16 u. B armocdepe O, (15
¢ynToB/KB. moiiM). CMmech pasbasisuin ¢ nomombio EtOAc (300 mi), dunmbTpoBamu uepes
nenuT. OuIbTpaT KOHLUEHTPUPOBAIU IMPH MOHMKEHHOM JaBlieHMH. HeouuIneHHOe BeIecTBO
OYMIIAJIA TIOCPEACTBOM KOJIOHOUHOM XpoMmatorpaduu (cunkarens, 3;moeHT. PE/EA (06./00.) =
or 10/1 nmo 2/1) ¢ monydenuem 3tui-l-uuknonpomnmi-1H-nmmpazon-4-kapOokcunara (5,95 T,
BBIXO: 93%) B BHe GienHo-kenToro Macia. MC (2P, m/e) [M+1]" 181,2.

[0635] Cragus 2: (1-uuknonponwi-1H-nupa3on-4-uin)MeTaHo.

[0636] B pactBop 3Tui-1-umknonponmi-1H-mpason-4-kapbokcunara (5,9 r, 32,74
mmogb) B TT'® (80 mu) mobammsmu LAH (1,24 1, 32,74 mmons) wactamu nipu 0°C. Cmechb

nepememuBanu npu 20°C B Teuenue 2 4. Cmech BbutMBaIU B BOAH. pactBop NaOH (4M, 50 mi),
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buapTpOBAIH Yepe3 LenuT, SkcTparuposanu ¢ nomombio EtOAc (100 mi x 3). OObequHEeHHbBIS
opraHndeckue (asbl TMPOMBIBAIM COJEBBIM PACTBOPOM, Cymwin 0e3BogHbIM  NapSOy,
($uIbTPOBAIH U KOHIEHTPUPOBAIH ¢ nonyueHueM (1 -uuknonponmi-1H-nupaszon-4-um)meranona
(2,6 r, HeOUMIIIEHHOE BEIECTBO) B BUjE *kenToro macna. MC (MDP, m/e) [M+1]" 139,2.

[0637] Cragus 3: 1-nuknonponwi- 1 H-nupazon-4-kapbanbaerus.

[0638] Cwmech (1-umknonponui-1H-nmupason-4-un)meranona (2,6 r, 18,82 mMmounb) u
MnO, (16,36 1, 188,18 mmonp) B AXM (60 mxn) nepememmBanu npu 20°C B teuenne 20 4.
Cwmecp paszbamsuin ¢ momompbio JIXM (200 i), ¢uaptpoBanu dvepe3 uenut. Puibrpar
KOHLICHTPUPOBAJIU NPU NOHWXEHHOM JIABJICHUH € NOoJydeHueM l-nuknonponui-1H-nupason-4-
kapOanbaeruna (2,4 r, HEOUUIEHHOE BEIECTBO) B BUJE JKEJITOTO Macia.

[0639] Cramusa 4: tper-Oyrmn-2-(4-((1-uukionponmi-1H-nupazon-4-um)merin)-2-(2-
u3onponuiIQpeHnT)-6-okconunepasut- 1-ui)-7-azacupo| 3. 5|HoHaH-7-kapOOKCHIIAT.

[0640] Cwmech TpeT-OyTrin-2-(2-(2-n3onponuinderni)-6-okconunepasut- 1 -ui)-7-
aszacriupo[3.5|HoHaH-7-kapbokcunara (1,0 r, 2,26 wmmonb), l-umkmonponwi-1H-nupazon-4-
kapbanpaeruna (462,46 wmr, 3,40 mmons) u AcOH (271,97 wmr, 4,53 mmons) B DCE (20 mu)
nepememuBanu npu 20°C B teuenme 0,5 u., 3arem NaBH(OAc); (1,44 r, 6,79 mMmoib)
n00aBJISANN B YKA3aHHYIO BBILIE CMeCh HacTsIMHU U nepemermBany rnpu 20°C B Teuenune 12 u.
Cwmech BbUMBaNM B HackimeHHbIH pactBop NaHCO; (30 mut), skcTparupoBaiu C MOMOIIBIO
AXM (30 mn x 2). ObOvenuHeHHBIE OpraHuueckre (aspl cymmmun ¢ momourbio NaySOy,
¢unbTpOBAIM W KOHLEHTPUPOBAJIM TPU TOHIKEHHOM JaBjeHWH. HeouwnineHHoe BeIIecTBO
OUMINAJIA TIOCPENCTBOM KOJIOHOYHOH xpomatorpadum (cunmukarenb, smoeHT: EA/MeOH
(06./06.) = ot 1/0 no 100/1) ¢ monyuenuem Tper-OyTmi-2-(4-((1-uuknonponwi-1H-nupazon-4-
wi)MeTwn)-2-(2-usonponuidennn)-6-okconunepasun- 1 -ni)-7-azactupo[ 3. S |HoHaH-7-
kapbokcumara (1,2 T, Bexom: 94%) B BHAE KeATOro TBEpHoro semectsa. 'H SIMP (400 MIm,
CDCls) 6 ppm: 7,35-7,29 (m, 2H), 7,23-7,17 (m, 1H), 7,11 (d, J = 8,0 I'y, 1H), 7,06 (s, 1H), 6,59
(s, 1H), 4,96 (s, 1H), 4,41 (s, 1H), 3,53-3,41 (m, 2H), 3,36 (m, 1H), 3,30-3,10 (m, 6H), 3,03 (m,
1H), 2,74-2,58 (m, 2H), 2,28-2,17 (m, 1H), 1,93 (m, 1H), 1,83-1,54 (m, 3 H), 1,52-1,40 (m,
11H), 1,36-1,33 (m, 1H), 1,26-1,22 (m, 3H), 1,12-1,00 (m, 4H), 0,89 (d, J = 5,6 'y, 3H).

[0641] Cramusa 5: tper-Oyrmn-2-(4-((1-uukionponmi-1H-nupazon-4-ummerin)-2-(2-
n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

[0642] B pactBop Tper-Oyrmi-2-(4-((1-uuknonporuin- 1 H-nupazon-4-ummermn)-2- (2-
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u3onponuiIdeHn)-6-okconunepasun- 1 -ui)-7-azaciupo| 3. S|Honan-7-xkap6okcunara (1,2 r, 2,14
mmodb) B TT'® (15 mu) nobasmstin BH3;. THF (30 mu, 30 mmons, 1 M B TT'®) mo karisiM mipu
20°C. Cmecpb HarpeBanu 1o 75°C B Teuenne 12 4. PeakIMOHHYKO CMECh TracUJii MOCPEACTBOM
MeOH (5 M), KOHIEHTPUPOBAJN NPU MOHIKEHHOM JIABJICHUH C TOJTyYeHHEM TPeT-OyTHi-2-(4-
((1-umknonponun- | H-nupazon-4-un)mernn)-2-(2-u3onponmideHun) nunepasus- 1 -um)-7-
aszacriupo[3.5|HoHaH-7-kapbokcunara (1,17 T, HeodMIIEHHOE BEWECTBO) B BHUAE OEJIOro
tBepaoro Bemectsa. MC (UDP, m/e) [M+1]" 548,5.

[0643] Cragus 6: 2-(4~((1-umknonponun- | H-nupazon-4-mn)mernn)-2-(2-
uzonponuipeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 |HoHaH.

[0644] PactBop  tper-Oyrmn-2-(4-((1-mukionponmi-1H-nupazon-4-ummermn)-2-(2-

n3onponuiapeHun)nunepasus- 1-mn)-7-azacnupo|[ 3.5 |Honan-7-kapdbokcunara (1,17 r, 2,14

mmoab) B HCV/EtOAc (20 mu, 4M) nepememuBanu npu 20°C B TeueHune 4 4. PeaklIMOHHBIH
pactBop cymwim B Bakyyme. Ocratok pazbasmsuin ¢ nomombeio HCl (1M, 10 wmn),
skcTparupoanu ¢ nomoureio EtOAc (10 ma x 2). Boanyrwo ¢a3y perymuposamu mo pH = 10
BoAHBIM pacTBOpoM Na,COs, skcrparuposanu ¢ nomolnbio EtOAc (30 mn x 3). O0bequHeHHbBIS
opranndeckue (hasbl TPOMBIBAIHM COJIEBBIM pAaCTBOPOM, CYIIMJIM C MOMOIIBI0 Nap,SOy,
¢unbTpOBaIM W KOHUEHTPUPOBAIM TPH MOHIKEHHOM JaBlieHMH C nosydeHuem 2-(4-((1-
ruktonponmi- 1 H-nupaszon-4-um)merin)-2-(2-uzonponwindenun) munepasus- 1 -uim)-7-
asacrupo[3.5]HoHaHa (507 Mr, BBIXOX: 53%) B BUIE JKeITOro TBepaoro serectsa. 'H SIMP (400
MI'u, CDCl) 6 ppm: 7,46 (s, 1H), 7,35 (d, J = 7,6 ', 2H), 7,26-7,19 (m, 2H), 7,15-7,09 (m,
1H), 4,56 (s, 1H), 3,75-3,48 (m, 3H), 3,44-3,29 (m, 3H), 3,04-2,83 (m, 3H), 2,68 (m, 4H), 2,32-
2,20 (m, 2H), 2,17-2,08 (m, 1H), 1,81-1,61 (m, 2H), 1,49-1,32 (m, 4H), 1,23 (d, J = 7,02 I'y,
3H), 1,16 (d, T = 6,8 T, 3H), 1,12-1,04 (m, 3H), 1,04-0,93 (m, 3H). MC (UDP, m/e) [M+1]"
4483,

[0645] IIpomexxyrouHoe coenunenue 71-1: 2-(2-(2-m3onponundenmn)-4-((3-meTokcu-

1-meTun-1H-impazon-4-um)mermn)nunepasus- 1 -un)-7-a3acnupo[ 3. S|HoHaH
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coeguHenne 71-1

[0646] Cragus 1: metui-3-ruapokcu- 1 H-mupaszon-4-kapbokcunar.

[0647] B pactBop ammermi-2-(MeTokcuMeTwiIeH)Manonara (30 r, 172,26 mMmounb) B
MeOH (300 mn) mobasmsin NoHs H,O (8,62 1, 172,26 mmonb) mo karusiMm npu 20°C. Cmech
Harpesanu 10 70°C B Teuenue 12 4. PeakuMOHHYIO CMeCh (PUIIBTPOBANIM, W TBEPAOE BEIIECTBO
NpOMBIBaJM TeTposieliHbM 3¢gupom. Ocanok Ha QuiabTpe CyIIMIN B BaKyyMe C IMOJIyYEHHEM
MeTHi-3-ruapokcu- | H-mupazon-4-kapOokcmnara (23,5 r, HEOUMIIEHHOE BEIECTBO) B BHIE
0eoro TBEPIOro BEIeCTBa. 'H smMP (400 MI'y, AMCO-d¢) 6 ppm: 12,30 (s, 1H), 10,47-9,71
(m, 1H), 7,93 (s, 1H), 3,67 (s, 3H).

[0648] Cragus 2: MmeTui-3-metokcu- | -metw- | H-nupaszon-4-kapOokcunar.

[0649] B cmech metun-3-ruapokcu- 1 H-nmupason-4-kapdokcunara (10 r, 70,37 MmmoIb)
u Mel (20,47 r, 144,25 mmons) B DMF (200 mu) mobGasnsmm NaH (7,04 r, 175,92 mmodnb)
qactsamu nipu 0°C nop 3amuroit Ny, Cmech nepemewnBanu npu 20°C B TeueHue 2 4. CMmech
BbUTHBaNIN B HachkleHHbIH pacTBop NH4Cl (300 mu), sxcrparuposanu ¢ nomombio EtOAc (500
M x 3). OObenquHEeHHbIe OpraHndeckne (pasbl MPOMBIBAIN COJIEBBIM pacTBOpoM (1 1), cymmnm
6e3BogHbM  Na,SO,, GuIbTPOBAIM W KOHLUEHTPHPOBAIH IPH MMOHWKEHHOM JaBIICHHH.
Heounmennoe Bemectso pazdasisum ¢ nomomso HyO (50 mu), moasepranu ynbTpasByky 10
MuH., ¢uibTpoBatn. Ocagok Ha (GUIBTPE NPOMBIBATH METPOJIEHHBIM 3(PHUPOM, CYIINIH B
BAKyyMe€ C TIOJY4YEHHEM MEeTUJI-3-MeToKcH- | -metnn-1H-upason-4-kapbokcumara (4,8 r,
HEOUHIEHHOE BEIEeCTBO) B BHUAE JKEJITOTO TBEPAOIO BEINECTBA, KOTOPOE HCIOJb30BAIH
HEIIOCPEICTBEHHO JUSl CIIEYIOLIell CTaauy 6e3 TOmoNHuTeNbHOM ounctkn. 'H SIMP (400 ML,
JIAMCO-de) 6 ppm: 8,09 (s, 1H), 3,82 (s, 3H), 3,71 (s, 3H), 3,66 (s, 3H).

[0650] Cragus 3: (3-meTokcu-1-metun-1H-mupaszon-4-un)meTaHod.

[0651] B pacrBop mermn-3-merokcu-1-mermn-1H-nmpason-4-kapbokcunara (4,8 T,
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28,21 mmonb) B TI'® (72 mu) noGasmsimun LiAlH4 (1,07 1, 28,21 mmonb) wactsamu npu 0°C.
Cmech nepememuBanu npu 20°C B TeueHue 2 4. PeaklUMOHHYIO CMeCb BBIIMBAjJIU B
HaceimeHHbld pactBop NaOH (4M, 50 wmut), ¢uibTpoBaiu dYepes LEIUT, 3KCTPArupoBaIH C
nomotpio EtOAc (100 mn x 3). OObenuHeHHbIE OpraHudeckne (hasbl MPOMBIBAIH COJIEBBIM
pactBopoM (50 mu), cyurmm Ge3BoxHbIM Na,SO4, GUABTPOBATM M KOHLEHTPUPOBAIU IPH
MOHMKEHHOM JIaBJICHUH C rosTydeHneM (3-merokcu-1-merun- 1 H-nmupason-4-un)meranona (2,7 r,
HEOUHIIEHHOE BEIECTBO) B BHJIE JKEITOTO Macia, KOTOPOE UCIIOIb30BAIH HEMOCPEACTBEHHO IS
creyroLeii cranuu 6e3 KomoaHuTebHOM ounctki. 'H SIMP (400 MI't, CDCls) § ppm: 7,16 (s,
1H) 4,47 (s, 2H) 3,92 (s, 3H) 3,72 (s, 3H)

[0652] Cragus 4: 3-merokcu- 1-metwn- | H-nupazon-4-kapbanbaeru.

[0653] Cwmech (3-merokcu-1-metmn-1H-nupazon-4-un)meranona (2,6 r, 18,29 mmons)
u MnO, (15,9 1, 182,90 mmonb) B JIXM (60 mi) nepemermmnsamu npu 20°C B teuenne 20 4.
Peakunonnyro cmech pazbaBimsuin ¢ momombio JAXM (200 mi), ¢unbTpoBanu uUepes LENUT.
QOuIbTpaT KOHLUEHTPUPOBAIN NPU MOHWKEHHOM IABJIEHUH C TMOJYYeHHEM 3-MEeTOKCHU-1-MeThII-
1H-nupazon-4-kapbanbaeruna (2,4 T, HEOUMIEHHOE BEINECTBO) B BUIAE 3€JEHOTO TBEPAOTrO
BEIIECTBA, KOTOPOE HCIOJBb30BANM HEMOCPEACTBEHHO [UIA  Cclenyromedl craauu  0Oe3
fonoHuTeNbHOM ounctku. 'H SIMP (400 MTI'y, CDCls) 6 ppm: 9,72 (s, 1H), 7,67 (s, 1H), 3,94-
4,04 (m, 3H), 3,78 (s, 3H).

[0654] Cramusa 5: Tper-Oytni-2-(2-(2-usonponundennn)-4-((3-merokcu-1-mernin-1H-
UPa3oII-4-WT)METUI )-6-OKconunepasuH- 1 -ui)-7-a3acnupo| 3.5 JHoHaH-7-kapOOKCHIIAT.

Cwmech Tper-OyTHi-2-(2-(2-nzonponuideHn )-6-okconunepasut- 1 -mm)-7-
azacnupo[3.5]Honan-7-kapookcunara (1,0 r, 2,26 mMonb), 3-meTokcu-1-merun-1H-nmupason-4-
kapbanpaeruna (476,01 wmr, 3,40 mmons) u AcOH (271,97 wmr, 4,53 mmons) B DCE (20 mu)
nepememuBanu npu 20°C B teuenme 0,5 u., 3arem NaBH(OAc); (1,44 r, 6,79 mMmoib)
n00aBJISANN B YKA3aHHYIO BBILIE CMeCh HacTsIMHU U nepemermBany rnpu 20°C B Teuenune 12 u.
Cwmech BbUMBaNM B HackimeHHbIH pactBop NaHCO; (30 mut), skcTparupoBaiu C MOMOIIBIO
AXM (30 mn x 2). ObOvenuHeHHble OpraHudeckue ¢aspl Cymmian 0e3BomHbIM NaySOj,
¢unbTpOBAIM W KOHLEHTPUPOBAJIM TPU TOHIKEHHOM JaBjeHWH. HeouwnineHHoe BeIIecTBO
OUMINAJIA TIOCPENCTBOM KOJIOHOYHOH xpomatorpadum (cunmukarenb, smoeHT: EA/MeOH
(06./06.) = or 1/0 mo 100/1) ¢ monyueHuem Ttper-OyTun-2-(2-(2-uzonponuidenrn)-4-((3-

MeTokcu- 1 -mernn- 1 H-mupazon-4-mn)mernin )-6-okconunepasut- 1 -mn)-7-azacnupo| 3. 5 JHoHaH-7-
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kapGokcmnara (1,16 r, Bexox: 91%) B Buze skeaToro TBepaoro sermecrsa. 'H SIMP (400 ML,
CDCl) 6 ppm: 7,31 (d, J =3,2 ', 2H), 7,27-7,15 (m, 2H), 7,12-7,06 (m, 1H), 6,18 (s, 1H), 4,98
(s, 1H), 4,35 (s, 1H), 3,81 (s, 3H), 3,52 (s, 3H), 3,46-3,03 (m, 10H), 2,76-2,60 (m, 2H), 2,37-2,15
(m, 1H), 1,97-1,91 (m, 1H), 1,78 (s, 1H), 1,66 (m, 1H), 1,51-1,41 (m, 10H), 1,34 (d, J =4,88 I'y,
1H), 1,26 (d, J =6,8 ', 3H), 1,11 (d, J = 6,8 'y, 3H).

[0655] Cramusa 6: Tper-Oytni-2-(2-(2-usonponundennn)-4-((3-merokcu-1-merni-1H-
UPa3oII-4-WT)METHI ) TUTIepa3uH- 1 -1 )-7-a3acrupo[ 3.5 |HoHaH-7-KapOOKCHIIaT.

[0656] B pactBop Tper-OyTni-2-(2-(2-usonponuidennin)-4-((3-merokcu-1-merni- 1 H-
MU Pa30Ji-4-1T)MeTHIT )-6-0KconunepasuH- 1 -mi)-7-a3acrupo| 3.5 JHonan-7-kapdokcunara (1,16 r,
2,05 mmonb) B TI'® (15 min) nobasnsiin BH;. THF (30 mut, 30 mmons, 1 M B TT'®) o kamisim
npu 20°C. Cmecp HarpeBanu 10 75°C B TeueHue 12 4. PeakUMOHHYIO CMeCb TacUIU
nocpenctsoM MeOH (5 mut), KOHUEHTPUPOBAIN B BaAKyyMe C MOJy4YE€HUEM TpeT-OyTui-2-(2-(2-
nzonporuindennn)-4-((3-merokcu- 1 -merun- 1 H-nupazon-4-nia)mernn)nunepasus- 1 -mn)-7-
aszacriupo[3.5]HoHaH-7-kapbokcunara (1,13 T, HeoudMIIEeHHOE BEWECTBO) B BHUAE OEJIOro
tBepaoro Bemectsa. MC (MDP, m/e) [M+1]7552,5.

[0657] Cramusa 7: 2-(2-(2-uzonponundennn)-4-((3-metokcu-1-merun-1H-nmupazon-4-
WT)METHIT)TUTIEPa3HH- 1 -11)-7-a3acnupo[ 3.5 |HoHaH.

[0658] B pactBop Tper-OyTni-2-(2-(2-usonponundennin)-4-((3-merokcu-1-mernin- 1H-
MUpas3o-4-win)MeTun)nunepasun- 1-mn)-7-azacrupo[ 3. S |HoHan-7-kapookcumara (1,13 r, 2,05
mMmodib) B IXM (25 mi) pobasnsimn TFA (5 mur) mo kamsim mpu 20°C. CMech nepeMenuBaiu
npu 20°C B TeyeHue 12 4. PeakiuoHHyI0 cCMeCh KOHLIEHTPUPOBAJIH NPU MOHUKEHHOM JIaBJIECHUH.
HeouunmenHnoe BemecTBo ouMinainu mnocpencrsoMm —npemapatuBHoi B3IXKX, pacteop
koHUeHTpupoBany, peryauposanu pH = 10 ¢ Na,COs, skcrparuposanu ¢ nmomoinsto EtOAc (50
mix5). OObenuHeHHble opranmyeckue (aspl cymmmm Ge3BomHbM NapSO4, ¢unbTpoBa M U
KOHIIEHTpUPOBaIN ¢ mnojyueHueMm 2-(2-(2-uzonponundennn)-4-((3-metokcu-1-metun-1H-
nupas3o-4-win)MeTun)nunepasun- 1-mn)-7-azacnupo[ 3.5 |aonana (472 wmr, Bexoa: 51%) B Bune
0eyIoTo TBEPOTO BEINECTRA. 'H samp (400 MI'u, CDCL) 6 ppm: 7,45 (s, 1H), 7,25-7,20 (m, 2H),
7,16-7,08 (m, 1H), 7,06 (s, 1H), 3,86 (s, 3H), 3,69 (s, 4H), 3,37 (m, 3H), 3,00-2,64 (m, 8H),
2,38-2,11 (m, 3H), 1,79 (s, 1H), 1,72-1,64 (m, 1H), 1,60-1,40 (m, 4H), 1,32-1,07 (m, SH). MC
(UDP, m/e) [M+1]"452.4.

[0659] IIpomexyrouHoe  coemuHerme  72-1:  2-(2-(2-msomporundenun)-4-((6-
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Nipomexyrounoe coenunenne 72-1

[0660] Crammsa 1: Ttper-Oyrun-2-(2-(2-uzonponuidennn)-4-((6-MeTOKCUTTUPUINH-3-
WT)METHIT)-6-0KconunepasuH- 1-mn)-7-azacnupo| 3. 5S|HoHaH-7-kapOOKCHIIAT.

[0661] PactBop  Tper-Oyruin-2-(2-(2-uzonponuindenun)-6-okconunepasut- 1-um)-7-
aszacriupo[3.5|HoHaH-7-kapbokcunara (1,5 r, 3,4 MMoOb), 6-MeTOKCUHUKOTHHANbIerHaa (6987
mr, 5,1 mmons) u AcOH (509,9 wmr, 8,49 mmonb) B DCE (15 mi) nepememuBanu mpu 25°C B
teuenue 15 wmwuH., 3ateMm NaBH(OAc)3(1,44 1, 6,79 mmonp) noOasmsnmu uactsmu. Cwmech
nepemeinanu npu 20°C B Tedenue 12 4. Cmech BriMBanu B HacblleHHbIH pacTBop NaHCOs3
s peryauposarus pH = 8, skctparuposanu ¢ momombo JIXM (50 mu x 3). OObpenuHeHHbIE
oprannveckue (asbl NMPOMBIBATH COJEBBIM pacTtBopoM (20 mu), cymmmm Hag Na,SOs u
KOHIIEHTPUPOBAJIH NPH MOHIKEHHOM JaBieHnd. OCTaTOK OYMINAIN MOCPEACTBOM KOJIOHOYHOM
xpomarorpadun (cumukarens, smoeHT: PE/EA (06./06.) = ot 5/1 mo 0/1) ¢ mojydeHueM TpeT-
OyTun-2-(2-(2-nzonponminderm)-4-((6-MeTOKCHUITU pUINH-3 -1 )METHI )-6-OKConunepa3uH- 1 -
wn)-7-azacrupo[ 3. 5Honan-7-kapGokennata (1,6 r, Bexox 83%) B BHe keaATOro macma. 'H
SAMP (400 MI'y, CDCl3) 6 ppm: 7,82 (d, J = 2,0 I'u, 1H), 7,33-7,27 (m, 2H), 7,22-7,16 (m, 1H),
7,12-7,07 (m, 1H), 6,91 (m, 1H), 6,42 (d, J = 8,4 I';, 1H), 4,94 (br s, 1H), 4,42 (br s, 1H), 3,87
(s, 3H), 3,54-3,45 (m, 2H), 3,33-3,08 (m, 7H), 2,98 (m, 1H), 2,74-2,66 (m, 1H), 2,62-2,55 (m,
1H), 2,28-2,17 (m, 1H), 1,98-1,88 (m, 1H), 1,81-1,66 (m, 2H), 1,53-1,40 (m, 12H), 1,22 (d, J =
6,8 I'y, 3H), 0,97 (d, J = 6,8 I'y, 3H).

[0662] Crammsa 2: Ttper-Oyruin-2-(2-(2-uzonponuidennn)-4-((6-MeTOKCUTTUPUINH-3-
WT)METHIT)TUTIEpa3HH- | -1)-7-a3actinpo[ 3.5 |HoHaH-7-kapOOKCHIIaT.

[0663] B pactBop Tper-OyTuia-2-(2-(2-uzonponuidennn)-4-((6-MeTOKCUTTUPUINH-3-
WT)METHIT)-6-0KconunepasuH- 1-mn)-7-azacnupo| 3. 5|noHan-7-kapookcunara (1,2 r, 2,13 MMoIb)

B TI'® (10 mu) nobasnsiim BH; THF (10 mu). PactBop nepemermnBanu npu 70°C B TeueHue 12
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4. [Tocne oxnaxknenus: 1o 0°C 3arem MeOH (30 mn) noGasnsum no karuisim nipu 0°C. Cmech
KOHIIGHTPUPOBAJIM TIPU TOHIKEHHOM JaBJIEHUH C TMOJydeHHeM Tper-Oyrmi-2-(2-(2-
uzonponuidern)-4-((6-MEeTOKCUTTUPUINH-3 -UJIT)METHI ) TUTIepa3uH- 1 -1)-7-
aszacriupo[3.5|HoHaH-7-kapbokcunara (1,6 T, HEOUHIEHHOE BEIIECTBO) B BHUJE OEJIOTO TBEPAOTO
semectsa. MC (MDP, m/e) [M+1]" 549,5.

[0664] Cragus 3: 2-(2-(2-m3onponungenun)-4-((6-MeTOKCUITUPUANH-3 -
WT)METHIT)TUTIEPa3HH- 1 -11)-7-a3acnupo[ 3.5 |HoHaH.

[0665] B pactBop Tper-OyTuin-2-(2-(2-uzonponuidenmnn)-4-((6-MEeTOKCUTTUPUIANH-3-
WJI)MeTU)urnepasus- 1 -mn)-7-azacnupo| 3.5 JHonan-7-kapookcuiara (1,6 r, 2,92 mmons) B JIXM
(20 mu) moGasmsmu TFA (5 mun) mpu 25°C. PactBop nepememuBanu npu 25°C B Tedenue S .
PeaknnonHyr0 cMechb BBUIMBAJIHN B HachleHHbIH pacTBop Na,CO; (20 mut), sKCTparupoBaiu
nomompo JAXM (50 mn % 3). OObeauHEHHBIE OPTraHUYECKHE CJIOM IPOMBIBAIHM COJIEBBIM
pactBopoMm, cymmin 0e3BoaHbM Nap SOy, GUIBTPOBAIM M KOHIEHTPHUPOBAIH MPH MOHUKEHHOM
JaBJIEHUU c MOJTy4YEeHUEM 2-(2-(2-m3onponundenun)-4-((6-MeTOKCUTHPUANH-3 -
WI)METHI)TUTIEpa3uH- 1 -mn)-7-a3acriupo[3.5|Honana (1,31 r, Beixoxm: 100%) B Buame Oenoro
TBEPJIOTO BEIIECTBA. 'H sMPp (400 MI'y, CDCls) 6 ppm: 8,93 (br.s, 1H), 8,01 (s, 1H), 7,58-7,55
(m, 1H), 7,45 (s, 1H), 7,24-7,11 (m, 3H), 6,76-6,68 (m, 1H), 4,43-4,39 (m, 1H), 3,91 (s, 3H),
3,61-3,44 (m, 4H), 2,95-2,83 (m, 9H), 2,30-2,20 (m, 3H), 1,91-1,57 (m, 8H), 1,27-1,13 (m, 8H).
MC (UDP, m/e) [M+1]" 449,4.

[0666] IIpomexxyrouHoe coemuHenue 73-1:  2-(2-(2-umkionponmiderin)-4-(4-

METOKCUOEH3IIT)TUIIepasuH- 1 -m)-7-a3actiupo[ 3.5 |HoHaH.

Npowexyrounos
coepunenue 731

[0667] Cragus 1: 1-6poM-2-LUKJIOTPOTIHIIOSH3OJI.



10

15

20

25

30

PCT/CN2021/087225 165 WO 2021/208963

[0668] Cwmech 1-Opom-2-tiondenzona (50 r, 176,74 MMOJIb), TUKIOMPOTUIOOPOHOBOM
kucnotsl (45,54 r, 530,21 mmons), K,COs (73,28 1, 530,21 mmons) u Pd(dppf)Cl, (6,64 T, 8,84
MMOJIb) B arokcaHe (500 mur) nepemernnBaiu rpu 75°C B reuenue 48 4. B armocdepe N,. Cmech
pasbaBmsuin ¢ momompio  EtOAc (500 ™), ¢unbTpoBanu uenuToM W puibTpar
KOHIIEHTPUPOBAJIH NPH MOHMKEHHOM naBieHnd. OCTaTOK OYMINANN TMOCPEACTBOM KOJIOHOYHOM
xpomarorpaduu (cunmkarenb, >moeHT: PE) ¢ momydenuem 1-Opom-2-mMKIONPONMIOeH30a
(28,9 r, BbIXOI: 83%) B BHe GexHO-KeaTOro Macaa. 'H SIMP (400 MI'y, CDCls) & ppm: 7,77
(d, J=8,4Tu, 2H), 7,33 (d, J = 8,0 'y, 2H), 5,06-4,97 (m, 1H), 3,71 (t, J = 4,8 I'y, 2H), 3,13-
3,06 (m, 2H), 2,44 (s, 3H), 2,03 (s, 1H).

[0669] Cragus 2: TpeT-0yTii-(2-((2-(2-uuknonponuideHu )-2-0KCo3 T )(4-
METOKCUOEH3WIT)aMUHO )3 THIT )KapOamar.

[0670] B pactBop 1-6pom-2-mknonponmidensona (5,07 r, 25,75 mmons) B TI'® (170
mut) nobasisumu n-Buli (8,92 mi, 2,5 M) no kammsim nipu -70°C. PacTBop nepemMernnBaiy npu -
70°C B Teuenune 10 wmmH. PactBop Tper-OyTmn-4-(4-MeTokcuOeH3m)-2-0Kconumnepasun-1-
kapOoxkcunara (5,5 r, 17,17 mmone) B TT'® (30 M) nobasnsim no karisim nipu -70°C. Pacteop
nepememnBain npu -70°C B Teuenue 4 4. Cmech BbUTMBAIM B HachimeHHbIH pactBop NH,4Cl
(100 mu), sxcrparupoBanu ¢ nomoinbo EtOAc (100 ma X 2). OObenquHEHHbIE OpraHUYeCcKHe
¢azpr cyunmm Han NaySO,, GuiabTpoBamu M KOHLIEHTPHPOBAIHN IMPH MOHWKEHHOM IABJICHUU.
OcraTok OuHMINAIH MOCPEACTBOM KOJOHOYHOW xpomarorpadum (cumukarens, smoeHT: PE/EA
(06./06.) = or 25/1 pmo 15/1, 0,2% JAXM) ¢ mnoaydeHueM TpeT-OyTmi-(2-((2-(2-
LUKJIONPOTHII(EHIT )-2-0KCOITHI )(4-METOKCHOSH3 I )JaMHIHO )3TH )KapOamara (5,2 T, BBIXOX:
69%) B BHIIE KEITOTO MacJa. 'H sMP (400 MI'y, CDCls) 6 ppm: 7,37-7,31 (m, 1H), 7,25-7,15
(m, 4H), 7,00 (d, J = 7,6 T'y, 1H), 6,85 (d, J=8,4 I'y, 2H), 5,18 (s, 1H), 3,82-3,72 (m, 7H), 3,23
(d, J=5,6 1, 2H), 2,79 (t, J = 5,2 I'u, 2H), 2,34-2,10 (m, 1H), 1,45 (s, 9H), 0,93-0,85 (m, 2H),
0,65-0,59 (m, 2H).

[0671] Cranusa 3: 3-(2-uuknonponuideHin)- 1-(4-MeTokCHOSH3 I ) TUTIepa3uH

[0672] PactBOp TpeT-0yTii-(2-((2-(2-uuknonponuideHu )-2-0KCo3 T )(4-
MeToKkcubeH3mn)aMuHo )atui)kapdbamara (5,2 v, 11,86 mmons) u TFA (15 mn) B AXM (45 mn)
nepemeuBany npu 20°C B teuenue 12 4. PacTBopuTens yaansiau myTeM BbIIapUBaHUs MpU
noHmxkeHHoM paeneHnn. Octarok pacteopsuin B DCE (60 mur) m NaBH(OAc); (6,76 T, 31,91

MMOJIb) noOaeysin 4actssMu. Pactop mepememmBanu npu 20°C B teuenme 6 4. Cmech
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BbLTMBAIH B BoAHBIN pacTBop NaHCOs nnst perynuposanus pH = 8, pacTBop 3KCTparupoBaiiu ¢
nomompo JIXM (50 ma x 3). OObenuHeHHbIe OpraHudeckue (asbl MPOMBIBATIH COJIEBBIM
pactBopoMm, cymmin Hag NaySOs, (GUIBTPOBATM W KOHUEHTPUPOBAIU TNPU TOHIKEHHOM
naieHnd. OCTAaTOK OYHMINAIM TOCPEACTBOM KOJIOHOYHOW XpomaTtorpaduu (CHIIMKareb,
samoeHT. PE/EA (06./00.) = or 2/1 no EA/MeOH (06./06.) = 10/1) ¢ monyuennem 3-(2-
uktonponmigperun)- 1 -(4-merokcudbensum)nunepasuxa (3,8 T, Bexox: 99%) B BUAE KENTOrO
macma. 'H SIMP (400 MT'ti, CDCl;) § ppm: 7,57-7,49 (m, 1H), 7,27-7,22 (m, 2H), 7,20-7,15 (m,
2H), 7,04-6,98 (m, 1H), 6,86 (d, J = 8,8 I'y, 2H), 4,67 (d, J = 9,6 I'y, 1H), 3,80 (s, 3H), 3,72-3,54
(m, 2H), 3,25-2,89 (m, 4H), 2,43 (s, 1H), 2,31-2,18 (m, 1H), 2,00-1,92 (m, 1H), 1,02-0,81 (m,
2H), 0,63-0,73 (m, 1H), 0,42-0,54 (m, 1H). MC (UDP, m/e) [M+1]"323,2.

[0673] Cragus 4: TpeT-OyTii-2-(2-(2-uuknonponuidenn)-4-(4-
MeTOKCHOeH3 M) TUIepasut- 1 -un)-7-a3acnupo| 3. S|[HoHaH-7-kapOoKCHIIaT,

[0674] B pactBop 3-(2-tmmknonponuidennn)-1-(4-merokcndOensmn)nunepasuna (1,5 r,
4,65 MMOITB), TpeT-OyTHII-2-0KCO-7-a3acnupo[3.5]HoHaH-7-kapbokcunara (2,89 r, 12,10 MmoIb)
u NaBH;CN (877,0 mr, 13,96 mmons) B MeOH (10 mi) u AcOH (1 mu) nepememuBany mnpu
65°C B Teuenue 24 4. Cmech BbUITMBAIHN B BOIHBIN pacTBop Na,CO; (20 mur) anst peryiupoBaHus
pH = 10, skctparuposanu ¢ nomombio EtOAc (30 mi x 2). OO6pennHeHHbIE OpraHudecKue (a3bl
IPOMBIBAJIM COJIEBBIM PAcTBOPOM, cymnin Hag Na;SOy, GUIbTpOBa N M KOHLUEHTPUPOBAIN MPU
NOHMKEHHOM JaBiieHuH.  OCTaTOK OuMINaNM TOCPEACTBOM KOJOHOYHOH XpomaTorpadpuu
(cunmukarens, smoeHT: PE/EA (00./06.) = ot 3/1 mo 0/1) ¢ nonydeHuem tper-Oyrmi-2-(2-(2-
ukJonponuigeHn )-4-(4-MeTokcHOeH3 I )urepa3uH- 1 -m)-7-azacnupo[ 3. S [HoHan-7-
kapGokcunara (1,3 T, Beixon: 51%) B Buze xenroro Maciaa. MC (MDP, m/e) [M+1]7546,5.

[0675] Cramusa 5: 2-(2-(2-umknonponuideHun)-4-(4-MeTokcuOeH3 I )Iunepasus- 1 -
wi)-7-azactmpo[ 3. S|HoHaH.

[0676] B pacTBop Tper-OyTuin-2-(2-(2-uukiaonponmiperin)-4-(4-
MeTOKCUOeH3 W) TunepasuH- 1 -un)-7-a3actupo[ 3. 5JHonan-7-kapbokcunara (1,3 T, 2,38 mmonb) B
JAXM (15 min) nobasnsmm TFA (5 mur). PactBop nepememnBanu pu 20°C B Teuenue 2 4. Cmech
KOHIIEHTPUPOBAJIHN NPU TOHIKEHHOM JaBieHHH. OCTaTOK BBUIMBAJIN B HACBIIEHHBIA PacTBOP
HCI (10 mn, 1M), skcrparupoBanmu ¢ nomoupio EtOAc (10 mm x 2). OObennHeHHBIE
opranudeckue ¢asbl orOpacbiBaau. BomHbii ciaol perymmpoBain 1o pH = 10 ¢ momomsio

Na,COs3, skcrparuposanu ¢ nomombsio EtOAc (10 Mt X 5). O0benuHeHHbIe oprannyeckue (aspl
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IPOMBIBAJIM COJIEBBIM PAcTBOPOM, cymnin Hag Na;SOy, GUIbTpOBa N M KOHLUEHTPUPOBAIN MPU
MOHM>KEHHOM JaBJIEHUU c MOJIy4YeHHEM 2-(2-(2-umxnonpormidenn)-4-(4-
METOKCUOEH3 W) uIepasuH- 1 -mn)-7-a3acrmpo[3.5|Honana (400 wmr, Bexox: 38%) B Buze
skenrToil cmoisL H SIMP (400 MI'y, CDCls) 6 ppm: 7,47 (s, 1H), 7,22 (d, J = 8,4 'y, 2H), 7,16-
7,10 (m, 2H), 6,98 (s, 1H), 6,83 (d, J = 8,8 ', 2H), 3,94 (s, 1H), 3,79 (s, 3H), 3,54-3,41 (m, 2H),
3,04-2,88 (m, 3H), 2,75-2,60 (m, SH), 2,30 (s, 3H), 1,84-1,78 (m, 1H), 1,67-1,61 (m, 1H), 1,55
(d, J=5,6 'y, 1H), 1,44-1,31 (m, SH), 1,14-1,08 (m, 1H), 0,95-0,88 (m, 2H), 0,59 (s, 2H). MC
(3P, m/e) [M+1]" 446,5.

[0677] IlpomexyrouHoe coenuHeHue 74-1.  2-(4-(2,3-mumeroxcuOen3m)-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH

S

3™

N
N
NpoMenyrounoe
coepunenne 74-1

&

[0678] Cramusa 1: Tper-Oytmn-2-(4-(2,3-auMeTokcnOeH3mI)-2-(2-n30 PO EHILT)-
6-okconunepasuH- 1-mn)-7-azacnupo| 3.5 JHoHaH-7-kapOOKCHIIAT.

[0679] PactBop  Tper-Oyruin-2-(2-(2-uzonpornuindenun)-6-okconunepasut- 1-um)-7-
aszacniupo[3.5|nonan-7-kapbokcunara (1,0 r, 2,26 mmonb), 2,3-auMerokcubensanpaeruaa (333
mr, 3,40 mmonb) 1 AcOH (339 wmr, 5,66 mmons) B DCE (20 mi) nepememuBanu mpu 25°C B
teuerue 1 4., 3arem NaBH(OACc); (959 wmr, 4,53 MMoib) n00aBsiin 4acTSMH U ITePeMeIInBain
npu 25°C B TeueHue 11 4. PeakimoHHYHO cMeChb racUiM ¢ MOMOLIBIO HACBIIEHHOIO pacTBOpa
NayCOs (20 wmu), skcrparupoBanu ¢ momombio EtOAc (20 mnm % 3). OObenuHeHHBbIE
OpPraHWYeCKHe CJIOM TPOMBIBAIA COJIEBBIM PacTBOPOM, Cymmin 0e3BogHbIM Nap SOy,
¢unbTpOBaIM W KOHLEHTPHPOBAJIM NPU TMOHIKEHHOM JaBJeHUU. HeodnimeHHbIH NpOIyKT
OYMIIAJIA TIOCPEACTBOM KOJIOHOUHOM XpoMmatorpaduu (cunkarens, 3;moeHT. PE/EA (06./00.) =

or 50/1 mo 0/1) ¢ nonyueHuem  TpeT-OyTmi-2-(4-(2,3-numeTokcubensmn)-2-(2-
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uzonponuidpeHn)-6-okconunepasun- 1-uin)-7-azacupo| 3. S|nonan-7-kapbokcunmara (1,0
BBIXOJ: 74%) B BUAE OJIETHO-KENTOTO Maca.

[0680] Cragus 2: Tper-0yTni-2-(4-(2,3-numerokcnden3mn)-2-(2-
n3onponuiadpeHu)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOOKCHIIAT.

[0681] Cwmecb  Tper-Oyrmn-2-(4-(2,3-numeTokcubdensmn)-2-(2-uzonponuidheHun )-6-
okcomnwunepasut- 1 -mi)-7-azacrupo[ 3.5 JHonaH-7-kapdokcunara (1,0 r, 1,69 mmons) u BH;. THF
(50 mx, 50,69 mmonb) B TI'® (20 mu) nepememuBanu npu 70°C B Teuenue 12 4. Ilocne
oxnaxnaeHus: 1o 0°C peakIMOHHBIA pacTBOp racuian mnocpenctsom MeOH (20 mi) u
nepemermuBaiy npu 0°C B reuerne 1 4. CMech KOHLIEHTPUPOBAJIH C MOJYICHUEM TPeT-OyTHII-2-
(4-(2,3-numeTokcnbensmn)-2-(2-u3zonponuiadennia)nunepasus- 1 -mn)-7-azacnupo| 3.5 |HoHan-7-
kapOokcunara (1,3 r, HEOUHINEHHOE BEINEeCTBO) B BHIE OENOTO TBEPIOTO BELIECTBA, KOTOPOE
UCTIOJIB30BAIIN HETIOCPEICTBEHHO ISl CIENyIolleil craauu 0e3 nomosHuTenbHol ounctkn. MC
(UDP, m/e) [M+1]"578,5.

[0682] Cramusa 3: 2-(4-(2,3-mumerokcubeH3nn)-2-(2-m3onponrip e ) munepasus- 1 -
wi)-7-azactmpo[ 3. S|HoHaH.

[0683] Cwmech Tper-OyTruin-2-(4-(2,3-numerokcudensnn)-2-(2-
n3onponuiadpeHu)nunepasus- 1-mn)-7-azacnupo| 3.5 JHonan-7-kapdokcunara (1,3 r, 2,25 MMOIIb)
B pacrBope HCI/MeOH (20 mu) nepememuBanu npu 20°C B TeueHne 3 4. PeakIMOHHYIO cMeCh
BBUIMBAJIN B HAacChIMEeHHbIH pacTBop Na,CO; (40 mu), skctparupoBaiu ¢ nmomomsio EtOAc (40
M % 3). OObenuHEHHBbIE OpraHuueckue (asbl MPOMBIBAIN COJIEBBIM PACTBOPOM, CYIIHJIH
6e3BogHbM Na;SQO4, GUIBTPOBAIM W KOHLEHTPUPOBAIM NPU TOHIKEHHOM JaBICHHH C
MOJIYYCHUEM 2-(4-(2,3-ngumerokcubeH3m)-2-(2-u3onponuideH ) nunepasun- 1 -u)-7-
asacrupo[3.5]HoHaHa (610 Mr, BBIXOX: 56%) B BHme OienHo-posoBoro macma. 'H SAMP (400
MI'u, CDCls) 6 ppm: 7,54-7,44 (m, 1H), 7,25-7,18 (m, 2H), 7,14-7,09 (m, 1H), 7,01-6,96 (m,
2H), 6,84-6,77 (m, 1H), 4,13-4,09 (m, 1H), 3,85 (s, 3H), 3,81 (s, 3H), 3,74-3,64 (m, 1H), 3,62-
3,53 (m, 2H), 3,39 (m, 1H), 3,00-2,87 (m, 3 H), 2,75-2,60 (m, 6H), 2,39-2,22 (m, 3H), 1,80-1,62
(m, 3H), 1,44-1,33 (m, 4H), 1,26-1,24 (m, 3H), 1,16 (d, J = 6,80 I'y, 3H). MC (3P, m/e)
[M+1]" 478,3.

[0684] IIpomexyrouHoe coemuHenune 75-1:  2-(2-(2-uzonpormndennn)-4-(3,4,5-

TPUMETOKCHOCH3 ) THIIEPa3HH- | -1in)-7-a3acupo[ 3.5 |HoHaH
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fiposexyrounoe coegunenue 75-1

[0685] Cragus I Tper-0yTni-2-(2-(2-nzonponmidenni)-6-okco-4-(3,4,5-
TPUMETOKCHOEH3WIT)TUIepasuH- 1-ui)-7-a3acnupo| 3.5 |HoHaH-7-kapOOKCHIIAaT.

[0686] PactBop  Tper-Oyruin-2-(2-(2-uzonponuindenun)-6-okconunepasut- 1-um)-7-
aszacniupo[3.5|HonaH-7-kapbokcunara (1,0 1,2,26 mmonsb), 3,4,5-TpuMeTokcudensanbaeruna (666
mr, 3,40 mmonb) 1 AcOH (339 wmr, 5,66 mmons) B DCE (20 mi) nepememuBanu mpu 25°C B
teuerue 1 4., 3arem NaBH(OACc); (959 wmr, 4,53 MMomb) n00aBsin 4acTSMH U ITePeMeIInBaiu
npu 25°C B TeueHue 12 4. PeakimOHHYIO CMeChb I'acUIM C MOMOLIBIO HACBIIEHHOIO pacTBOpa
NayCOs (20 wmu), skcrparupoBanu ¢ momombio EtOAc (20 mnm % 3). OObenuHeHHBbIE
OpPraHWYeCKHe CJIOM TPOMBIBAIA COJIEBBIM PacTBOPOM, CYIIMIH 0e3BOIHBIM Nap SOy,
¢unbTpOBaIM W KOHLEHTPHPOBAJIM NPU TMOHIKEHHOM JaBJeHUU. HeodnimeHHbIH NpOIyKT
OYMIIAJIA TIOCPEACTBOM KOJIOHOUHOM XpoMmatorpaduu (cunkarens, 3;moeHT. PE/EA (06./00.) =
or 50/1 mo O0/1) ¢ mnonydeHuem Tper-OyTmi-2-(2-(2-u3onponmiudenmn)-6-okco-4-(3,4,5-
TPUMETOKCHOSH3 W) TUIepa3uH- 1-ui)-7-a3acnupo| 3. S|nonan-7-kapookcunara (1,0 1, BBIXOX:
71%) B BUAe ONEeOHO-KEITOTO Macia

[0687] Cragus 2: TpeT-OyTii-2-(2-(2-usonponundennn)-4-(3,4,5-
TPUMETOKCHOEH3WIT)TUIepasuH- 1-ui)-7-a3acnupo| 3.5 |HoHaH-7-kapOOKCHIIAaT.

[0688] Cwmech Tper-OyTrin-2-(2-(2-m3onponmindernn )-6-okco-4-(3,4,5-
TPUMETOKCHOEH3WIT)TUIepasuH- 1-ui)-7-a3acnupo| 3.5 |aonan-7-kapbokcumara (1,0 1, 1,61
mmonb) 1 BH; THF (48 mut, 48,25 mmouns) B TI'® (15 mur) nepemernmBanu npu 70°C B TeueHne
12 4. Tlocne oxnaxnenus: o 0°C cmeck racunu nmocpeactsom MeOH (20 mit) u mepemernivBaiu
npu 0°C B Teuenne 1 4. Cmech KOHLEHTPUPOBAIN NP MOHIKEHHOM JIaBJICHHU C MOyYEHHEM

Tper-OyTrin-2-(2-(2-nzonpormndennn)-4-(3,4, 5S-TpuMeToKCHOSH3 1T ) THIepa3uH- | -1in)-7-
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asacniupo[3.5|HoHaH-7-kapbokcunara (1,3 T, HEOUHINEHHOE BEIIECTBO) B BHJE OEIOro TBEpAOro
BEIIECTBA, KOTOPOE HCIOJBb30BANM HEMOCPEACTBEHHO [UIA  Cclenyromedl craauu  0Oe3
nononHuTenbHOI peaxiun. MC (MDP, m/e) [M+1]7608,5.

[0689] Cramus 3: 2-(2-(2-m3onponmndenmn)-4-(3,4, 5-TpuMeTOKCHOSH3WIT) TUITePa3HH-
1-n)-7-a3actmpo[ 3. S|HOHaH.

[0690] Cwmech Tper-OyTruin-2-(4-(2,3-numerokcudensnn)-2-(2-
n3onponuiadpeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 JHonan-7-kapdokcunara (1,3 r, 2,14 MmoIb)
B pacrBope HCI/MeOH (20 mu) nepememuBanu npu 20°C B TeueHne 3 4. PeakIMOHHYIO cMeCh
BBUIMBAJIN B HAacChIMEeHHbIH pacTBop Na,CO; (40 mu), skctparupoBaiu ¢ nmomomsio EtOAc (40
M *x 3). ObvenuHeHHbIE OpraHudeckue (asel cymman 6e3BogHbiM Nap, SO, ¢unbTpoBaIn U
KOHIIEHTPUPOBAJIHN TMPU TMOHWKEHHOM MAABJICHHH C mosydeHueM 2-(2-(2-mzonponmiderin)-4-
(3,4,5-TpumeTokcubeH3 M) IAnepa3ul- 1 -mn)-7-a3acnupo[3.5|Honana (630 mr, BbIXOHI: 56%) B
BUje OJIETHO-PO30BOTO Maca. 'H amp (400 MI'i, CDCl5) 6 ppm: 7,54-7,46 (m, 1H), 7,26-7,18
(m, 2H), 7,15-7,10 (m, 1H), 6,56 (s, 2H), 3,85 (s, 6H), 3,81 (s, 3H), 3,76-3,61 (m, 2H), 3,54-3,32
(m, 3H), 3,08-2,99 (m, 1H), 2,98-2,88 (m, 2H), 2,70-2,50 (m, 5H), 2,38-2,27 (m, 2H), 2,18-2,10
(m, 1H), 1,82-1,73 (m, 1H), 1,72-1,64 (m, 2H), 1,42-1,28 (m, SH), 1,27 (d, ] = 6,8 'y, 3H), 1,15
(d, T=6,8 Ty, 3H). MC (UDP, m/e) [M+1]" 508,3.

[0691] IIpomexyTouHOE COoeMHEeHHe 76-1: 2-(2-(2-3tunennn)-4-(4-

MeTOKCHOeH3MIT)Unepa3un- 1 -un)-7-a3acnupo| 3. S|[HoHaH

-
:

fipomexyrounoe coeguuenne 76-1

[0692] Cragus 1: 4-(4-MeTOKCUOESH3WIT)TUTIEPA3UH-2-0OH.
[0693] PactBop mumepasun-2-ona (25,0 r, 249,7 mmonr), PMBCHO (37,4 r, 274,6
mmone) 1 HOAc (30,0 1, 499,4 mmons) B DCE (250 mur) nepememBanu npu 20°C B Teuenue 0,5

4., 3ateM NaBH(OAc); (79,4 1, 374,5 mmonb) nobasisiin yacTsiMu U nepemernnsaiu npu 20°C B
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tedenue 12 4. CMmech BpTBaIM B HacklleHHbIN pacTBop NaHCOs nns perynuposanus pH = 8,
skcTparupoBasii ¢ nomomplo JAXM (100 mn x 3). OObenuHeHHBIE OpraHudeckue (¢a3bl
IPOMBIBAJIM COJIEBBIM PAcTBOPOM, cymnin Hag Na;SOy, GUIbTpOBa N M KOHLUEHTPUPOBAIN MPU
NOHMKEHHOM JaBieHnu. OCTaTOK O4YMINaNd TOCPENCTBOM KOJIOHOYHOH XpomaTorpadpuu
(cunmukarenb, smoeHT: PE/EA (06./06) = or 10/1 pmo 0/1) ¢ mnonydeHuem 4-(4-
METOKCHOEH3IIT)IHITepasiH-2-0Ha (44 T, BbIXOX: 80%) B BH/E XENTOrO TBEPAOro BemecTsa. 'H
SAMP (400 MI'u, CDCls) 6 ppm: 7,22 (d, J = 8,8 I', 2H), 6,87 (d, J = 8,8 I';, 2H), 6,37 (brs,
1H), 3,81 (s, 3H), 3,52 (s, 2H), 3,34 (t, J = 4,0 I'y, 2H), 3,14 (s, 2H), 2,62 (t, ] = 5,6 'y, 2H).

[0694] Cragus 2: TpeT-0yTni-4-(4-MeTOKCHUOECH3 1T )-2-0KCOMUIepa3uH- 1 -
KapOOKCHIIaT.

[0695] B pactBop 4-(4-merokcubeHsunm)nunepasus-2-oHa (44 r, 199,7 mMmomnb) u
DMAP (4,88 1, 39,9 mmonb) B TI'® (500 mu) nmobasmsim Boc,O (87,2 1, 399,5 mmoub)
nobasnsun yactssmu. PactBop mepememuBanu npu 20°C B Teuenue 12 1. CMech BbUIMBAIU B
H,O (100 wmur), skcrparupoBanun ¢ nomombid EtOAc (100 ma X 3). OObenuHeHHbBIE
oprannveckue (paspl MPOMBIBAIN COJIEBBIM PAacTBOPOM, Cymuian Hax Na,SO,, ¢unbTpoBaiu u
KOHIIEHTPUPOBAJIH NPH MOHMWKEHHOM JaBieHUH. OCTaTOK OYMIIAIN MOCPEACTBOM KOJOHOYHOU
xpomarorpadun (cunmkarenb, 3moeHT. PE/EA (06./06.) = ot 10/1 go 1/1) ¢ nony4eHuem TpeT-
Oyruin-4-(4-merokcuOeH3mn)-2-okconunepasns- 1 -kapookcunara (44 r, Bexox: 69%) B Buze
JKEJITOro TBepHoro Bemectsa. 'H SIMP (400 MI'y, CDCl;) & ppm: 7,23-7,20 (m, 2H), 6,88-6,86
(m, 2H), 3,81 (s, 3H), 3,67-3,64 (m, 2H), 3,49 (s, 2H), 3,23 (s, 2H), 2,66 (t, ] = 5,2 ', 2H).

[0696] Cragus 3: TpeT-0yTii-(2-((2-(2-3tundennn )-2-okcoa T )(4-
METOKCUOEH3WIT)aMUHO )3 THIT )KapOamar.

[0697] B pactBop 1-Opom-2-3TmnGenzona (5,2 r, 28,09 mmons) B TI'® (100 ™)
nobGasnsim n-BuLi (9,7 M, 2,5M) no karusim nipu -70°C. PactBop nepememnBanu npu -70°C B
teueHue 0,5 4. PactBop Tper-OyTmin-4-(4-MeToKCHOEH3MI)-2-0KConuUIepasuH-1-kapookcunara
(6,0 ; 18,73 mmonb) B TT'® (20 M) noGasusinu no karusiM ripu -70°C. PacTeop nepemernnBanu
npu -70°C B teuenune 2 u. Cmech BpUTMBaNM B HaceimeHHbIH pactBop NH4Cl (50 mm),
skcTparupoBanu ¢ mnomompio EtOAc (50 mu x 3). OObemuHeHHble OpraHuueckue (a3bl
IPOMBIBAJIA COJIEBBIM pacTBOpoM, cymmin Hag Na;SOy4, GUABTpOBaNIHM M KOHLEHTPUPOBAIH NIPU
MOHMKEHHOM JiaBieHHH. OCTaToK OYHMINAJIM TOCPEACTBOM KOJIOHOYHOH XpomaTorpadpuu

(cunmuxkarens, smoeHT: PE/EA (06./06.) = ot 20/1 mno 5/1) ¢ nonxyuenuem tper-OyTni-(2-((2-(2-
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STHI(EHII)-2-0KCO3THIT)(4-METOKCHOCH3 1T )aMUHO )aTri)kapbamara (6,5 1, Berxoa: 81%) B Bune
skenroro macia. 'H SIMP (400 MI'y, CDCls) 6 ppm: 7,40-7,21 (m, 6H), 6,88-6,85 (m, 2H), 5,19
(s, 1H), 3,82-3,74 (m, 7H), 3,25-3,23 (m, 2H), 2,79-2,73 (m, 3H), 1,47 (s, 9H), 1,29-1,19 (m,
5H).

[0698] Cramus 4: 3-(2-3Tundenmn)- 1-(4-meTokcuOEH3 W) THIepa3HH

[0699] PactBOp TpeT-0yTii-(2-((2-(2-3tundennn )-2-okcoa T )(4-
MeTOKcuOeH3mT)aMuHo )atui)kapbamara (4,0 r, 9,38 mmons) u TFA (10 mn) B IXM (20 mu)
nepemewmnBany npu 20°C B Teuenue 3 4. PacTBopuTens ynansiM MyTeM BblIapUBaHUS MPU
noHmxkeHHoM nasieHun. Octarok pactBopsuin B MeOH (20 mu) u NaBH3;CN (2,95 1, 46,89
MMOJIb) nobaBisuM yactsaMu. PactBop mepememuBanmu npu 20°C B Teuenue 12 u. Cwmech
BbLTMBAIH B BoAHBIN pacTBop NaHCOs nnst perynuposanus pH = 8, pacTBop 3KCTparupoBaiiu ¢
nomompio JIXM (50 ma x 3). OObenuHeHHble opraHudeckue (pasbl MPOMBIBAIUA COJIEBBIM
pactBopoMm, cymmin Hag NaySOs, (GUIBTPOBATM W KOHUEHTPUPOBAIU TNPU TOHIKEHHOM
naneHud. OCTAaTOK OYHMINAIM IOCPEACTBOM KOJIOHOYHOW XpomaTtorpaduu (CHIMKAreb,
samoeHT. PE/EA (06./00.) = or 2/1 no EA/MeOH (06./06.) = 10/1) ¢ monyuennem 3-(2-
srundenun)- 1 -(4-metokcnbensmn)numnepasuna (2,2 T, BHIXOX: 75%) B BuJe JKeaToro macia. 'H
SAMP (400 MI', CDCL) 6 ppm: 7,51 (d, J = 7,2 ', 1H), 7,25-7,16 (m, 5H), 6,87 (d, J = 8,8 I'Ly,
2H), 4,34 (d, J = 8,8 I', 1H), 3,80 (s, 3H), 3,64 (s, 1H), 3,18-2,96 (m, 4H), 2,70-2,66 (m, 2H),
2,48-2,38 (m, 2H), 1,17-1,13 (m, 3H). MC (UDP, m/e) [M+1]"311,3.

[0700] Cramusa 5. tper-Oyrmn-2-(2-(2-3Tundenmn)-4-(4-MeToOKCHOSH3 W) TUITepa3HH-
1-un)-7-a3acnupo|3.5|HoHaH-7-KapOOKCHIIAT.

[0701] B pactBop 3-(2-3Tmndenun)-1-(4-merokcubensmwn)nunepasusa (2,2 r, 7,09
MMOJIb), TPeT-OyTHII-2-0KCO-7-a3acnupo[3.5]|HoHan-7-kapbokcunara (1,87 r, 7,80 mmonb) u
NaBH;CN (890,7 wmr, 14,17 mmons) B MeOH (20 mim) 1 AcOH (2 mun) nepemermnBanu ripu 65°C
B TeueHne 12 4. Cmech BbutnBanu B BogHbIN pactBop NaHCOj; (20 mun) ms perynuposanust pH
= 8, skcrparupoBanu ¢ nomoureio EtOAc (30 M x 3). OObenuHEHHbIE OpraHuveckue (a3bl
IPOMBIBAJIM COJIEBBIM PAcTBOPOM, cymnin Hag Na;SOy, GUIbTpOBa N M KOHLUEHTPUPOBAIN MPU
NOHMKEHHOM JaBieHnu. OCTaToK O4YMIIANIM TIOCPEACTBOM KOJIOHOYHOH xpomarorpaduu
(cunmukarens, smoeHT: PE/EA (06./06.) = or 10/1 go 0/1) ¢ momydenuem Tper-OyTui-2-(2-(2-
stuindenn)-4-(4-meTokcuOeH3mn ) nunepasut- 1 -mi)-7-azacnupo[ 3.5 JHoHaH-7-kapOokcumaTa

(1,2 r, BuIxox: 31%) B Buze xentoro Macaa. MC (MDP, m/e) [M+1]" 534,5.
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[0702] Cragua 6:  2-(2-(2-atundennn)-4-(4-meToKcHOSH3MIT)TUIIEPa3uH- 1-1i)-7-
azacnupo[3.5|HoHaH.

[0703] B pactBop Ttper-OyTiin-2-(2-(2-3Tundenmn)-4-(4-MeToKCHOSH3 W) TUITepa3HH-
1-nm)-7-a3acnmpo[ 3. S|Honan-7-kapOokcunara (1,2 r, 2,25 mmonp) B IXM (10 mu) goGassim
TFA (5 mn). PactBop nepemermmanu rpu 20°C B Teuenne 2 4. CMech KOHLEHTPUPOBAIH IMIPH
NOHMKEHHOM paasyieHHH. OcTaTok BbuMBaJIM B HacelmeHHbI pactBop HCI (20 miu, 1M),
skcTparupoBann ¢ momompio EtOAc (10 mn x 2). OObeanHeHHbIE OpraHudeckue (asbl
otOpaceiBanu. Bognbeiii cioli perynupoBanu go pH = 8 ¢ momompeio pactBopa NaHCOs,
skcTparupoBann ¢ momompio EtOAc (20 mn x 3). OObeanHeHHbIE OpraHudeckue (asbl
IPOMBIBAJIM COJIEBBIM PAcTBOPOM, cymnin Hag Na;SOy, GUIbTpOBa N M KOHLUEHTPUPOBAIN MPU
NOHMKEHHOM JaBJIEHUH C ToJyueHueM 2-(2-(2-stundenmn)-4-(4-meroxcnOeH3mn)numnepasns- 1 -
w)-7-asacrupo[3.5]Honana (413 mr, Bbixon: 43%) B BHIE JKENTOrO TBEPAOro BemecTsa. 'H
SAMP (400 MI'y, CDCl3) 6 ppm: 7,47 (d, J = 4,0 I'u, 1H), 7,22-7,11 (m, SH), 6,84-6,80 (m, 2H),
3,78 (s, 3H), 3,52-3,45 (m, 3H), 2,99-2,61 (m, 10H), 2,27-2,10 (m, 3H), 1,75-1,60 (m, 2H), 1,35-
1,18 (m, 6H), 1,16-1,10 (m, 4H). MC (3P, m/e) [M+1]" 434 4.

[0704] TIIpomexyrtouHoe coemuHenwe 77-1. 2-(2-(2-usonponmndenun)-4-(4-(4-

METOKCHU(EHNUI ) IUKIIOTeKCHIT ) TUTnIepa3nH- 1-ui)-7-a3actmpo| 3.5 |HoHaH

e

fiponexyrounoe
coeaunenue 771

[0705] Cranus 1: 4-(4-meToxkcueHW) IUKIOreKCaH-1-0H .
[0706] B pactBop 4-(4-ruppoxcudeHmn)uuknorekcad-1-ona (1,0 r, 5,26 mMmonb) B

DMF (10 mn) nobGasmsmn K,COs (2,54 1, 18,40 mmounb) u fiogmeran (7,64 T, 52,57 Mmonb).
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Cwmecp nepememnBaiu npu 80°C B teuenue 12 4. PeakimonHyro cmech BputuBasid B H,O (50
Mit), sKcTparuposanu ¢ nomombio EtOAc (100 ma x 2). OObenuHeHHbIE OPTraHUYECKHE CIIOU
NPOMBIBAJIM  COJIEBBIM  PacTBOpoM, cymuian  Oe3BomHbiM  NapSQy,  punbTpoBaAIM U
KOHIIEHTPUPOBAJIM TPU TOHIWKEHHOM JaBJeHHUH. HeouMImeHHbII TPOAYKT  OYHINAJH
MOCPEACTBOM KOJIOHOUHOU xpomatorpaduu (cunukarens, 3moeHT. PE/EA (06./06.) = ot 5/1 no
2/1) ¢ monyuenueMm 4-(4-merokcudenmn)unkiorekcan-1-ona (1,05 r, Bbxon: 98%) B BHIE
0eyoro TBEPOTO BEIeCTBA.

[0707] Cragus 2: TpeT-0yTun-2-(2-(2-uzonpomnmidenun )-4-(4-(4-
METOKCU(EHII ) LIUKJIOTEKCHIT)-6-0KConHIepas3nH- 1 -m)-7-a3aciupo[ 3. S |HoHaH-7-kapOokcuiar

[0708] PactBop  Tper-Oyruin-2-(2-(2-uzonpornuindenun)-6-okconunepasut- 1-um)-7-
aszacriupo[ 3.5 |HonaH-7-kapdokcunara (1,0 r, 2,34 mmoub), 4-(4-MeToKCHU(EHUIT ) IUKJIOTeKCAHOHA
(525,44 wmr, 2,57 mmounb) B DCE (10 mur) u AcOH (280,86 wmr, 4,68 MMOJIb) TIepeMeIIuBaIN MIPH
25°C B Teuenue 1 4., 3atem NaBH(OAc); (1,49 1, 7,02 Mmomb) 100aBsuId U NepeMeIlnBaJIH
npu 25°C B Teuenne eme 11 4. Cmech BbuMBaN B HachieHHbIH pactBop NaHCO; (50 mi),
skcTparupoBann ¢ nomoinbto EtOAc (100 mm x 2). OObeOuHEHHbIE OPraHUYECKHE CIIOH
NPOMBIBAJIM  COJIEBBIM  PacTBOpoM, cymuian  Oe3BomHbiM  NapSQy,  punbTpoBaAIM U
KOHIIEHTPUPOBAJIH NPH MOHIKEHHOM JaBieHnd. OCTaTOK OYMINAIN MOCPEACTBOM KOJIOHOYHOM
xpomarorpadun (cumukarens, smoeHT: PE/EA (06./06.) = ot 5/1 mo 2/1) ¢ nojydeHueM TpeT-
Oyrun-2-(2-(2-nmzonponundermn)-4-(4-(4-meToxcrpeHNIT ) TUKIOTeKCHIT )-6-0KCOTunepa3uH- 1 -
wi)-7-azactupo[3.S|HonaH-7-kapOokcunara (1,24 r, Bexon: 87%) B Buzpe Oenoro TBEpIOTO
BEIIIECTBA.

[0709] Cragus 3: TpeT-0yTun-2-(2-(2-uzonpomnmidenun )-4-(4-(4-
METOKCH(EHIIT ) IIUKJIOTEKCHIT) TUIepa3uH- 1 -ui)-7-a3actupo[ 3. S [HonaH-7-kapOokcunar

[0710] Cwmech TpeT-0yTun-2-(2-(2-uzonpomnmidenun )-4-(4-(4-
METOKCU(EHIIT)IUKJIOTEKCHIT)-6-0KCconunepas3nH- 1 -m)-7-a3acnupo[ 3. S |HoHaH-7-kapOokcuiara
(1,24 1, 1,97 mmonb) 1 BH3. THF (19,69 mn, 19,69 mmons) B TT'® (20 M) nepemMerinBaiy npu
70°C B Teuenue 12 4. PeakmuoHHBbIH pacTBOp racwim mnocpeactsom MeOH (20 mn) u
nepememnBain npu 0°C B Teuenue 1 4. CMech KOHIIEHTPUPOBAJIH NPU MOHWKEHHOM JaBJICHUH
c MOJTy4YEeHUEM Tper-OyTin-2-(2-(2-uzonponmndermn )-4-(4-(4-
METOKCH(EHII ) [TUKJIOTeKCHIT)TUIepasuH- 1 -ui)-7-a3actupo| 3.5 JHonan-7-kapOokcunara (1,28 r,

HCOYUYHUIICHHOC BeH.IeCTBO) B BUIC oenoro TBEPAOTO BELICCTBA, KOTOPOC HCMOJIB30BAINU
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HETIOCPEICTBEHHO IS CIIEAYIOIeH cTanuu 0e3 JONMOJHUTEIbHOH OUNCTKHY.

[0711] Cragus 4. 2-(2-(2-mzonpommndenni)-4-(4-(4-
METOKCH(EHII ) [TUKJIOTEKCHIT) TUIepasuH- 1 -ui)-7-a3acnupo| 3.5 |HoHaH.

[0712] Cwmech Tper-OyTrin-2-(2-(2-nzonponmndennn )-4-(4-(4-
METOKCU(EHI ) [IUKJIOTEKCHIT)TUIepa3uH- 1 -ui)-7-a3aciupo| 3. S|Honan-7-kapbokcunara (1,28
mr, 2,08 mmons) u HCI (5,21 mi, 20,78 mmons) B MeOH (10 mui) nepememnBanu mpu 25°C B
TeueHne 2 4. PeakunoHHBI pacTBOpP KOHLEHTPUPOBAIU TMPH TOHWKEHHOM JIaBJICHHH.
PeaknnonHyr0 cMech BbUIMBaIU B HachieHHbIH pacTBop NaHCOs (10 mir), skcTparupoBaiu ¢
nomompio EtOAc (20 mn x 2). OObeanHEHHBIE OPTaHUYECKHE CJIOM TPOMBIBAJN COJIEBBIM
pactBopoMm, cymmin 0e3BoaHbM Nap SOy, GUIBTPOBAIM M KOHIEHTPHUPOBAIH MPH MOHUKEHHOM
JaBJIEHUN c MOJTyYCHIEM 2-(2-(2-m3onponundenui)-4-(4-(4-
MeTOKCU(EHII)IUKJIOTEKCHIT) THTepasuH- 1 -ui)-7-a3actupo| 3.5]nonana (885 mr, Bbxom: 82%)
B BHze Genoro Teepaoro Bemecrsa. 'H AMP (400 MI', CDCLs) & ppm: 7,51 (br s, 1H), 7,26-
7,08 (m, SH), 6,89-6,80 (m, 2H), 3,83-3,77 (m, 3H), 3,68-3,56 (m, 1H), 3,42 (br s, 1H), 3,13-
2,99 (m, 2H), 2,95-2,74 (m, 2H), 2,68-2,57 (m, 4H), 2,31-2,16 (m, 3H), 2,12-1,98 (m, 2H), 1,96-
1,88 (m, 2H), 1,86-1,67 (m, SH), 1,63-1,50 (m, 3H), 1,46-1,32 (m, 5 H), 1,30-1,25 (m, 4H),
1,24-1,14 (m, 4H). MC (3P, m/e) [M+1]" 516,3.

[0713] IIpomexyrtouHoe coemunenue 78-1: 2-(4-((2,3-murunpobenso[b][ 1,4]nuokcun-

6-m)meTrn)-2-(2-uzonponuidenni)nunepasus- 1 -uin)-7-azacnupo| 3. 5S|Honaxn

ot

9498

y
S

fipomexyrounoe coenunenne 761

[0714] Cramusa 1: tper-6ytun-2-(4-((2,3-aurunpobdbenso[b][ 1,4 nnokcun-6-na)mermn)-
2-(2-n3onponuindern)-6-okconunepasut- 1-uin)-7-azacnupo| 3. S|HoHaH-7-kapOOKCHIIAT.

[0715] PactBop  Tper-Oyruin-2-(2-(2-uzonpornuindenui)-6-okconunepasut- 1-um)-7-
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asacriupo[ 3.5 |HoHaH-7-kapbokcunara (1,0 T, 2,26 mmonb), 2,3-muruapodenso[b][1,4]anokcun-6-
kapOanpaeruna (333 wr, 3,40 mmonp) u AcOH (339 wmr, 5,66 mmons) B DCE (20 mum)
nepememnBaiay npu 25°C B Teuenue 1 4., 3atem NaBH(OAc); (959 wmr, 4,53 Mmmoib) noGassin
u nepememnsanu npu 25°C B teueHue 11 4. PeakuuoHHyr0 CMeCh racuiul € HMOMOLIBIO
HackimeHHoro pactBopa Na,COs; (20 mn), skctparupoBanu ¢ nomomibio EtOAc (50 mu x 3).
OObenvHeHHbIE OPraHUYECKUE CJIOM IMPOMBIBATIM COJIEBBIM PACTBOPOM, CYIIMIN O€3BOIHBIM
Na,SO,, ¢unsTpoBamu M KOHLUEHTPUPOBAIN NPH MOHIKEHHOM AaBiieHHMH. OCTaTOK OYHINAIA
MOCPEACTBOM KOJIOHOYHOH Xpomartorpadun (cumukarens, smoeHT: PE/EA (06./06.) = ot 50/1 no
0/1) ¢ mnonyuenuem Ttper-OyTun-2-(4-((2,3-murunpobenso[b][1,4]nnokcun-6-um)mernn)-2-(2-
u3onponuiaQpeHns)-6-okconunepasun- 1-un)-7-azacnupo| 3. S|Honan-7-kapbokcunmara (1,0 T,
BBIXOJ: 74%) B BUZE KENTOrO Macla.

[0716] Cramusa 2: tper-Oytun-2-(4-((2,3-aurunpobdbenso[b][ 1,4 nnokcun-6-na)mermn)-
2-(2-n3onporunderun)nunepasnut- 1-mn)-7-azacnupo| 3.5 JHoHaH-7-kapOOKCHIIAT.

[0717] Cwmecp Tper-Oyrun-2-(4-((2,3-nurunpodbenso[b][ 1,4 | nnokcun-6-mn)mernn)-2-
(2- m3omponunpenmn)-6-okconunepasun- 1 -mn)-7-azacnupo[3.S|Honan-7-kapbokcunara (1,0 T,
1,70 mmonp) u BH;. THF (50 mi, 50,87 mmons) B TT'® (20 M) nepememuBanmu npu 70°C B
teueHue 12 4. Ilocne oxnaxnenus: 1o 0°C peakUMOHHBIA PacTBOP racuiiu ¢ nomombo MeOH
(20 M) u nepememuBany npu 0°C B Teuenune 1 4. CMech KOHLIEHTPUPOBAIU MPH MOHKEHHOM
JaBJIEHUH C TOJy4yeHueM Tper-0yTun-2-(4-((2,3-guruapodenso[b][1,4]nrnokcnH-6-mm)meTnn)-2-
(2-m3onponundenmn)nunepasus- 1-uin)-7-azactupo| 3. 5 [HoHaH-7-kapOokcuara (1,3 T,
HEOYHIIEHHOE BEIIECTBO) B BHIE OEJIOro TBEPAOrO BEIIECTBA, KOTOPOE HCIOJIb30BAIH
HETIOCPEACTBEHHO ISl ClieAyromeit craguu Oe3 nomojHUTenbHOU ounctku. MC (MOP, m/e)
[M+1]7576,5.

[0718] Cragus 3: 2-(4-((2,3-murunpodenso[b][ 1,4] nnokcun-6-um)meTin)-2-(2-
uzonponuipeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 |HoHaH.

[0719] B cmech Tper-Oytun-2-(4-((2,3-nurunpobdbenso[b][ 1,4 | nnokcun-6-mn)mernn)-2-
(2-m3onponundenmn)nunepasus- 1 -un)-7-azacnupo| 3. S|[Honan-7-kapbokcunara (1,0 1, 2,25
mmodb) nodasisumu pactsop HCI/MeOH (20 mur) mpu 20°C B TedueHue 3 4. PeakimoHHy0 cMech
BbUTHBAJM B HAachIIl. pacTBop NayCOs (40 mur). Cmech skctparupoBaiu ¢ nomoinsio EtOAc (40

i % 3). OObequHEeHHbIE OpraHudeckre (asbl MPOMBIBAIN COJIEBBIM pacTBOpoM (40 mu x 2),

cymmin 6e3BoaHbIM Na,SOy4, pumbTpoBanu U KOHIEHTPUPOBAJIH NPU MOHWKEHHOM JABJICHHU C
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MOJTy4YEeHUEM 2-(4-((2,3-purugpodenzo[b][ 1,4] nuokcun-6-um)mernin)-2-(2-
n3onponuiadpeHun)nunepasus- 1-mn)-7-azacnupo[3.5]nonana (430 wmr, 0,904 MMOJb, BBIXOX
40%) B Buae GrexHO-po3oBoro macia. 'H SIMP (400 MI'y, CDCls) § ppm: 7,48 (br s, 1H), 7,25-
7,18 (m, 2H), 7,15-7,09 (m, 1H), 6,83 (s, 1H), 6,77 (s, 2H), 4,23 (s, 4H), 3,64 (m, 1H), 3,52-3,33
(m, 2H), 3,03-2,84 (m, 3H), 2,71-2,54 (m, 5H), 2,28 (d, J = 7,6 I'y, 2H), 2,19-2,13 (m, 1H), 1,78-
1,71 (m, 1H), 1,69-1,63 (m, 1H), 1,39-1,23 (m, 8H), 1,15 (d, J = 6,8 I'y, 4H). MC (I3P, m/e)
[M+1]" 476,4.

[0720] IIpomexyrtouHoe coemunenue 79-1: 2-(4-((2,3-nuruapodenso[b][1,4]auokcun-

S-wn)mernn)-2-(2-u3onpomuideHun) nunepasut- 1 -ui)-7-azacnupo| 3. S |Honaxn

3

Npomexyrounoe cosqunenue 791

[0721] Cramusa 1: tper-Oytmn-2-(4-(2,3-nurunpodenso[b][1,4]nuokcun-5-kapOoHum)-
2-(2-n3onponuindern)-6-okconunepasut- 1-uin)-7-azacnupo| 3. S|HoHaH-7-kapOOKCHIIAT.

[0722] B pactBop Tper-OyTHin-2-(2-(2-nzonporuindenni)-6-okconunepasut- 1-um)-7-
aszacriupo[3.5|nonaH-7-kapbokcunara (1,0 v, 2,26 mmonb) B DMF (10 M) nobasnsimm DIEA
(386,69 wmr, 2,49 mmonb) u 2,3-muruapodens3o[b][1,4]arokcuH-5-kapboHoBy0 kuciaoty (407,96
mr, 2,26 mmoab) npu 25°C, 3atem HATU (336,58 wmr, 2,49 MMoJb) 106aBIsIg, EpeMENTHBAIA
npu 25°C B Teuenue eme 12 4. PeaklMOHHYIO CMeCh BBIIMBAJIM B HACBIIEHHBIN pacTBOp
NaHCO; (50 wmn), skcrparupoBaigu ¢ nomombio EtOAc (100 mn x 2). OObenuHEHHBbIE
OpPraHWYeCKHe CJIOM TPOMBIBAIA COJIEBBIM PacTBOPOM, CYIIMIH 0e3BOIHBIM Nap SOy,
¢unbTpOBaIM M KOHLEHTPUPOBAIM TIPH TOHMXEHHOM JaBieHHH. (OCTaToK OYMIIAIH
MOCPEACTBOM KOJIOHOUHOU XpomaTtorpaduu (cunukaresb, smoedt: PE/EA (06./06.) = ot 5/1 no
2/1) ¢ mnonyueHuem TpeT-OyTun-2-(4-(2,3-murunpobenso[b][1,4]anokcun-S-kapoorun)-2-(2-
u3onponuiaQpeHns)-6-okconunepasun- 1-un)-7-azaciupo| 3. S|Honan-7-kapbokcunmara (1,1 1,

BbIx0: 80%) B BUAE KENTOrO Maca.
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[0723] Crapusa 2: tper-Oytun-2-(4-((2,3-aurunpobdbenso[b][ 1,4 nnokcus-S-na)mermn)-
2-(2-n3onporunderun)nunepasnut- 1-mn)-7-azacnupo| 3.5 JHoHaH-7-kapOOKCHIIAT.

[0724] Cwmecb Tper-OyTun-2-(4-(2,3-murunpobenso[b][ 1,4 ]anokcuH-S-kapOoHm )-2-
(2-m3onponundennn)-6-okconunepasun- 1 -m)-7-azacrupo[ 3. S|HoHaH-7-kapbokcmnara (1,1 T,
1,82 mmonp) u BH; THF (18,22 mu, 18,22mmoune) B TT'® (20 mur) nepememusanu npu 70°C B
tedeHue 12 4. PeakunoHHbIH pacTBOp racuiu ¢ nomorisio MeOH (20 min) u nepemernnBany npu
0°C B Teuenue 1 4. CMech KOHLEHTPUPOBAIIN NPU NMOHIKEHHOM JABJIEHHH C TOJyYEeHHEM TPET-
oyTmin-2-(4-((2,3-nurunpodenso[b][ 1,4 ] nuokcun-5-un)metmn)-2-(2-
u3onponuidpeHun)nunepasut- 1-mn)-7-azacnupo| 3.5 JHoHan-7-kapOokcunarta (800 MT,
HEOUHIIEHHOE BEIECTBO) B BHJIE JKEITOr0 Maciia, KOTOPOE UCTIONb30BAIN HEMOCPEACTBEHHO IS
cnenyroueii craauu 6e3 nonoaHuTeNbHOMN ounctkn. MC (UQP, m/e) [M+1]" 576,4.

[0725] Cragus 3: 2-(4-((2,3-murunpodenso[b][ 1,4] nnokcun-5-um)merin)-2-(2-
uzonponuipeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 |HoHaH.

[0726] Cwmecp Tper-Oyrun-2-(4-((2,3-nurunpobdbenso[b][1,4 | nnokcun-S-mn)mernn)-2-

(2-m3onponundenmn)nunepasus- 1-un)-7-azacnupo| 3. S |[Honan-7-kapbokcunara (800 wmr, 1,39

mmode) 1 HCI (3,47 mn, 3,47 mmoinb) B MeOH (10 mur) nepememnBanu npu 25°C B Teduenue 2 .
PeakunoHHBII pacTBOp KOHLEHTPUPOBAIM NPU TMOHWKEHHOM JaBJIEHUH. PEakLMOHHYIO CMeECh
BBUTMBAJIN B HachIieHHbI pactBop NaHCO; (10 mur), sxctparuposanu ¢ momomsio EtOAc (20
M x 2). OObenuHEHHbIE OpraHMYECKHe CJIOW MPOMBIBATH COJIEBBIM PACTBOPOM, CYIIUJIH
6e3BogHbM Na;SQO4, GUIBTPOBAIM W KOHLEHTPUPOBAIM NPU TOHIKEHHOM JaBICHHH C
MOJTy4YEeHUEM 2-(4-((2,3-purugpodenzo[b][ 1,4]nuokcun-S-um)mernin)-2-(2-
n3onponuiadpeHun)nunepasus- 1-mn)-7-azacnupo[3.5]Honana (213 wmr, Beixox: 33%) B Buze
KeITOro TBepaoro semectsa. 'H SIMP (400 MI'y, CDCls) § ppm: 7,47 (br s, 1H), 7,25-7,17 (m,
2H), 7,15-7,08 (m, 1H), 6,91 (d, J =4,8 I', 1H), 6,80-6,72 (m, 2H), 4,23 (s, 4H), 3,67 (br s, 1H),
3,62-3,51 (m, 2H), 3,41 (br s, 1H), 3,03-2,83 (m, 3H), 2,72 (m, 4H), 2,43-2,24 (m, 3H), 1,76 (br
s, 1H), 1,72-1,64 (m, 1H), 1,39 (br s, 4H), 1,25 (d, J = 6,8 I'y, SH), 1,17 (d, J = 6,8 'y, 4H), 0,89
(br s, 1H). MC (UDP, m/e) [M+1]" 476,5.

IIpomexxyrounoe coemunenue 79-la: (R)-2-(4-((2,3-murugpobenzo[b][ 1,4]nuoxkcun-5-
wi)MeTwn)-2-(2-usonponuidennit)nunepasus- 1 -mi)-7-a3acnupo[ 3. 5|HOHAH U TPOMEKYTOUHOE
COETMHEHUE 79-1b: (S)-2-(4-((2,3-nurunpodenszo[b][ 1,4] nuokcun-5-mn)metmn)-2-(2-

uzonponuipeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 |HoHaH.
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Apomexyrounoe NpoMeRyTOMHOE COBOUHEHNE
coenunenne 79-1 a8 7940

[0727] CoenuneHue 2-(4-((2,3-murunpodenso[b][ 1,4] nnokcun-S-um)merun)-2-(2-
usonponuidperun)nunepasud- 1-mn)-7-azacnupo[3.5]Honan (1,3 r, 2,73 MMOJib) OTHENSIH
nocpeacteom SFC (mpubop: Thar SFC80 preparative SFC; konmonka: DAICEL Chiralpak IE 250
x 30 mMm, BH. A. 10 Mxm; mogsmxHas ¢asza: A nius CO, u B nnsa EtOH (0,1%NH;H,0); rpaauent:
B% = pexxum u3okpatrueckoro dmoupoBanus 54%; pacxon: 80 r/MuH.; niuHa BOJHBL 220 HM;
Temmneparypa kosonku: 40°C; oGpaTHoe naBnenue cucremsr: 100 6ap).

[0728] IIpomexyrounoe  coenuHenme  79-la:  Coemmnenue  (R)-2-(4-((2,3-
ouruapodens3o[b][ 1,4 anokcun-S-un)mernn )-2-(2-uzonponuiadeHmn) nunepasun- 1 -um)-7-
asacriupo[3.5]aonan (381 mr, 800,98 Mkmob, Bexoa: 29%, uncrora: 92,6%) nony4anu B BUIE
JKEJITOrO TBEPHOro Bermectsa (Bpems yaepxkanns: 2,31 mur.). 'H SIMP (400 MI', CDCl;) §
ppm: 7,54-7,43 (m, 1H), 7,25-7,19 (m, 2H), 7,14-7,09 (m, 1H), 6,92-6,90 (m, 1H), 6,80-6,71 (m,
2H), 4,23 (s, 4H), 3,71-3,64 (m, 1H), 3,63-3,52 (m, 2H), 3,47-3,37 (m, 1H), 3,07-2,81 (m, 4H),
2,71 (br s, 1H), 2,68-2,55 (m, 4H), 2,43-2,22 (m, 3H), 2,22-2,04 (m, 1H), 1,80-1,73 (m, 1H),
1,69-1,63 (m, 1H), 1,43-1,29 (m, 5H), 1,27-1,25 (d, J = 6,8 ', 3H), 1,17 (d, J = 6,8 I'y, 3H).
MC (U3P, m/e) [M+1]" 476,5.

[0729] IIpomexyrounoe  coemunenue  79-1b:  Coemunenume  (S)-2-(4-((2,3-
ouruapodens3o[b][ 1,4 anokcun-S-un)mernn )-2-(2-uzonponuiadeHmn) nunepasun- 1 -um)-7-
aszacriupo[3.5]aonan (272 mr, 571,83 Mkmoib, Bbxon: 21%, uucrora: 96,6%) nony4anu B BUIE
JKEJITOTO TBEPIOTrO BellecTsa (Bpemst yaepxanms: 3,13 mun.). 'H SIMP (400 MI'y, CDCl;) §
ppm: 7,52-7,42 (m, 1H), 7,26-7,18(m, 2H), 7,15-7,08 (m, 1H), 6,91-6,90 (m, 1H), 6,80-6,72 (m,
2H), 4,23 (s, 4H), 3,71-3,64 (m, 1H), 3,63-3,51 (m, 2H), 3,47-3,35 (m, 1H), 3,06-2,85 (m, 3H),
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2,72 (m, 1H), 2,66-2,56 (m, 3H), 2,47-2,19 (m, 3H), 1,89-1,60 (m, 4H), 1,46-1,27 (m, 5H), 1,26
(d,J=6,8 'y, 3H), 1,17 (d, J = 6,8 'y, 3H). MC (UDP, m/e) [M+1]" 476,5.

[0730] IIpomexyrtouHoe coemuneHue 80-1: 2-((2(R wmm S)-2-(2-usonpomnidenun)-4-

(3-(4-meToxcuheHIIT) IUKJIOTIEHTIIT ) IHTTepa3uH- | -min)-7-a3actmpo[ 3. S|HoHaH.

unu

Npomexyrounoe coepunenue 80-1

[0731] Cragus 1: 3-(4-meTokcueHUT)IUKIIOTIEHTaH- | -OH

[0732] B pacrBop umkionent-2-eH-1-ona (1,0 r, 12,18 mmob) B Tosyone (50 min) u
CHCI; (0,25 mn) mobasmsuiu Cs,COs; (7,94 1, 24,36 MMmounb), (4-meTokcu(peHnT1)00POHOBYIO
kuciory (2,22 r, 14,62 mmoun), PPh; (638,94 mr, 2,44 mmonb) u Pd(OAc), (638,94 wmr, 2,44
MMoJb) nobaemsii B atmMocepe N, Cmech mnepemermmuBaiu mpu 80°C B TeueHue 24 u.
Peakunonnyro cmech BeutiBanu B H,O (50 mu), skctparuposanu ¢ nomomsio EtOAc (100 mur x
2). OObenuHEeHHbIE OPraHUYECKUE CJIOU MTPOMBIBATH COJIEBBIM PACTBOPOM, CYLIMIIN O€3BOAHBIM
Na,SO4, ¢unpTpoBaNM M KOHLUEHTPHPOBAIU MPU IOHMKEHHOM pAaBiieHHH. HeounineHHbIN
NPOAYKT OYHINAJH MOCPEACTBOM KOJIOHOYHOHW xpomarorpadum (cumukarens, smoeHT: PE/EA
(06./06.) = ot 10/1 mo 5/1) ¢ monyuenuem 3-(4-metokcudeHmwn)uuknonenrad-1-osa (1,5 r,
BBIXOJ: 65%) B BUZE KENTOrO Maca.

[0733] Cramusa 2: Tper-Oytun-2-(2 (R wm  S)-2-(2-msonponundenmn)-4-(3-(4-
MeTOKCH(EHIIT ) [IUKJIOTIEHTII)-6-0Kconumnepasut- 1 -mn)-7-a3acrnupo[ 3.5 |HoHaH-7-kapOoKcuIar.

[0734] B pacTBop TpeT-OyTun-(R WJIH S)-2-(2-(2-u3onponund e )-6-
oKcomnunepasus- 1-ui)-7-a3acnupo|3.5|aonan-7-kapookcunara (1,0 r, 2,26 mmons) 8 DCE (10

mut) nobasisumt AcOH (271,97 wr, 4,68 MMmonb) 1 3-(4-MeToKCH(pEHUT)IUKIIONeHTaHoH (473,84
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mr, 2,49 mmonb). Cmech nepemernnsanu npu 25°C B Teuenue 1 4., 3arem NaBH(OAc); (1,44 T,
6,79 mmoup) nobaBnsm u nepemernnsany npu 25°C B Teuenue eme 11 4. PeakimoHHyr0 cMech
BbUTMBANN B HacklleHHbIH pactBop NaHCO; (50 mi), skcrparuposanu ¢ nomornsio EtOAc (100
M x 2). OObenuHEHHbIE OpraHMYECKHe CJIOW MPOMBIBATH COJIEBBIM PACTBOPOM, CYIIUJIH
6e3BogHbM  Na,SO,, GuIbTPOBAIM W KOHLUEHTPHPOBAIH IPH MMOHWKEHHOM JaBIICHHH.
HeounineHHbIi MPOAYKT OYHMINAIH MOCPEIACTBOM KOJIOHOYHOW Xpomarorpaduu (CHIMKAreb,
samoeHT. PE/EA (06./06.) = ot 5/1 no 2/1) ¢ nonydenuem tper-Oytmn-2-(2 (R nmm S)-2-(2-
nzonporuiderni)-4-(3-(4-MmeTokcueHUIT) IUKIONIEHTHI )-0-0KCOnHepa3ut- 1 -ui)-7-
asacriupo[ 3.5 |HoHaH-7-kapbokcunara (1,2 r, Beixon: 86%) B BUE JKEATOrO TBEPAOIO BEIIECTBA.

[0735] Cramua 3: tper-Oyrmn-2-(2(R  wmm  S)-2-(2-m3onponundenmn)-4-(3-(4-
MeTOKCH(EHII ) [TUKJIOTICHTHIT) THINepa3uH- 1 -nin)-7-a3acnupo[ 3. S|HoHaH-7-kapOoKcuar.

[0736] Cwmecp  tper-Oyrmn-2-(2R wmwm  2S)-2-(2-m3onponundenmn)-4-(3-(4-
METOKCH(EHII ) [TUKJIOTIEHTIIT)-6-0Kconumepasnt- 1 -m)-7-a3acnupo[ 3. 5 |HoHaH-7-kapOokcuiara
(1,2 r, 1,95 mmonb) u BH3;. THF (19,49 mn, 19,49 mmone) B TI'® (20 M) mepeMemnBaiyn mpu
70°C B Teuenue 12 4. PeakmuoHHBbIH pacTBOp racwim mnocpeactsom MeOH (20 mn) u
nepememnBain npu 0°C B Teuenue 1 4. CMech KOHIEHTPUPOBAJIH NPU MOHWKEHHOM JaBJICHUH
c MOJTyYCHIEM TpeT-OyTni-2-(2 (R WJIH S)-2-(2-m3onponundenmn)-4-(3-(4-
METOKCH(EHII ) [TUKJIOTICHTIIT) THITepa3uH- 1 -nin)-7-a3acriupo[ 3. S|HoHaH-7-kapbokcunara (1,2 T,
HEOUHIIEHHOE BELIECTBO) B BUAE OEJOro mMacia, KOTOpPOe MCIOJB30BAIN HETTOCPEACTBEHHO IS
CeAYIOIIEH CTaauu 0e3 JOMOJHUTEIBHON OYHCTKH.

[0737] Cragus 4. 2-(2 (R WIH S)-2-(2-m3onponundenmn)-4-(3-(4-
METOKCU(EHNIT ) INKIIOTIEHTHIT)TUTIepa3uH- 1 -1)-7-a3acnupo[ 3.5 JHoHaH.

[0738] Cwmecy  tper-Oyrmn-2-(2R wmwm  2S)-2-(2-m3onponundenmn)-4-(3-(4-
METOKCH(EHII ) [TUKJIOTICHTIIT) THITepa3uH- 1 -nin)-7-a3acriupo[ 3. S|HoHaH-7-kapbokcunara (1,2 T,
1,99 mmone) u HCI (4,98 mu, 19,94 mmons) B8 MeOH (10 mu) mepemermBanu npu 25°C B
TeueHne 2 4. PeakunoHHBI pacTBOpP KOHLEHTPUPOBAIM MPHU TOHMKEHHOM JaBJICHUU.
PeaknnonHyr0 cMech BbUIMBaIN B HachieHHbIH pacTBop NaHCOs (50 mur), skcTparupoBaiu ¢
nomompio EtOAc (50 mn x 2). OObenuiHEHHBIE OPraHUYECKHE CJIOM TPOMBIBAJIN COJIEBBIM
pactBopoMm, cymmin 0e3BoaHbM Nap SOy, GUIBTPOBAIM M KOHIEHTPHUPOBAIH MPH MOHUKEHHOM
JaBJIEHUU c MOJIy4eHHEM 2-(2 (R wm S)-2-(2-monponmndenmn)-4-(3-(4-

METOKCHU(EHNUIT ) INKIIONIEHTHIT)TUTIepa3nH- 1 -1)-7-a3acnupo[ 3.5 JHoHana. (565 mr, BeIxon: 56%)
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B BHJIE JKeJITOro TBepHoro semectsa. 'H SMP (400 MI'y, CDCl;) § ppm: 7,44 (br s, 1H), 7,28-
7,22 (m, 1H), 7,21-7,08 (m, 4H), 6,85-6,77 (m, 2 H), 3,74-3,68 (m, 3H), 3,50 (br s, 1H), 3,09-
2,69 (m, 5H), 2,68-2,55 (m, 3H), 2,15 (m, 2H), 1,84-2,04 (m, 4H), 1,71-1,34 (m, 6H), 1,30-1,20
(m, 8H), 1,19-1,03 (m, 5H), 0,87-0,81 (m, 2H). MC (UQP, m/e) [M+1]" 502,5.

[0739] IIpomexyrouHoe coenumaenune 81-1:  2-(4-(3,4-mumeroxcubensmin)-2-(2-

uzonpomuipeHnt)nunepasut- 1-un)-7-azacnupo| 3. S [HoHaH

N
H

pomexyrounos
coepunenne §1-1

[0740] IIpouemypsl cuHTe3a ObUTH TOAOOHBI TPOLENYypaM Uil MPOMEKYTOYHOTO
coenunenus 4-1. Coenunenue 2-(4-(3,4-auMeTokcuOeH3M )-2-(2-r30nponuiheHUT ) TUTIEPa3UH-
1-un)-7-asacmupo[3.5|HoHAaH mpexcTaBIsLIO coboil Genoe TBepmoe Bemecto. 'H SMP (400
MTI 1, CDCL) 6 ppm: 7,49 (m, 1H), 7,21 (m, 2H), 7,15-7,07 (m, 1H), 6,89 (s, 1H), 6,82-6,73 (m,
2H), 3,89-3,87 (m, 3H), 3,85 (s, 3H), 3,68-3,60 (m, 1H), 3,46 (m, 2H), 3,42-3,30 (m, 1H), 3,01
(m, 1H), 2,95-2,86 (m, 2H), 2,70-2,52 (m, SH), 2,29 (m, 2H), 2,15 (m, 1H), 1,81-1,72 (m, 1H),
1,70-1,63 (m, 1H), 1,38-1,27 (m, SH), 1,25 (m, 3H), 1,14 (m, 4H). MC (MDP, m/e) [M+1]
478,5.

[0741] IIpomexyrouHoe  coemuHerme  82-1:  2-(2-(2-msomponmndennn)-4-(4-

(MetuncynbhoHmN)OeH3MT)unepasuH- 1-ui)-7-azactupo| 3. 5|HoHaH



PCT/CN2021/087225 183 WO 2021/208963

N
H

fipomexyTousoe
coenunenne B2-1

[0742] TIpouemypbl cuHTe3a ObUTH TOAOOHBI TPOLENYypaM Uil MPOMEKYTOYHOTO

COENMHEHUS 4-1. Coenunenue 2-(2-(2-m3onponungenun)-4-(4-

(MetuncynbhornT)OeH3 W) TUIepa3suH-1-u)-7-a3acupo[3.5]HOHaH ~ TpeAcTaBsuI0  coOOi

5 KenToe TBEPAOE BEIIECTBO. 'H sMP (400 MI'u, CDCl3) & ppm: 7,87 (d, J = 8,4 T'u, 2H), 7,58-

7,45 (m, 3H), 7,25-7,19 (m, 2H), 7,16-7,10 (m, 1H), 3,69-3,55 (m, 3H), 3,37 (br s, 1H), 3,03 (s,

4H), 2,95-2,84 (m, 2H), 2,70-2,54 (m, 5H), 2,41-2,29 (m, 2H), 2,28-2,18 (m, 1H), 1,77 (br s,

1H), 1,71-1,62 (m, 1H), 1,45-1,29 (m, 5H), 1,29-1,24 (m, 4H), 1,13 (d, J = 6,8 I'y, 4H). MC
(UDP, m/e) [M+1]" 496,3.

10 [0743] IIpomexyrouHoe  coemuHerme  83-1:  6-(2-(2-m3omponmndenmn)-4-(4-

MeTOKCHOeH3MIT)UnepasuH- 1 -ui)-2-azacnmpo[ 3.3 ]renran.

o
)

N
H

Npomexyrovtoe
cosnunenne §3-1

[0744] TIpouemypbl cuHTe3a ObUTM TOAOOHBI TpOLENypaM IJisi MPOMEKYTOYHOTO
coenuaenust 12-1. Coenunenne 6-(2-(2-usonpormundenun)-4-(4-meTokcnOeH3 ) nunepasns-1-
15 wn)-2-asacrmpo[3.3]rentan mpexcraisuio coGoii kenroe TBepaoe Bemectso. 'H SAMP (400

M1, CDCl;) § ppm: 7,46 (br s, 1H), 7,25-7,18 (m, 4H), 7,14-7,08 (m, 1H), 6,82 (m, 2H), 3,78
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(s, 3H), 3,62 (m, 1H), 3,55-3,49 (m, 1H), 3,48-3,30 (m, SH), 2,90 (m, 2H), 2,70-2,61 (m, 2H),

2,29-2,21 (m, 2H), 2,17-2,06 (m, 2H), 2,02-1,94 (m, 1H), 1,59 (m, 1H), 1,38 (m, 1H), 1,24 (br d,

J=6,8Tu, 3H), 1,13 (br d, J = 6. 8 T'y, 3H), 0,89-0,84 (m, 1H). MC (UDP, m/e) [M+1]" 420,5.
[0745] IlpomexyrouHoe coemuHerne 96-1: 2-(4-(GeHzodypaH-S-unmerin)-2-(2-

uzonpomuideHnT)nunepasnt- 1-mn)-7-azacrupo[ 3.5 |HoHaH.

(5«:;

N

EﬁS

N

H
Npomexyrovsoe
coenuHenne 961

[0746] TIpouemypbl cuHTe3a ObUTH TOAOOHBI TPOLENypaM Uil MPOMEKYTOYHOTO
COENMHEHUS 4-1. Coenunenue 2-(4-(6enzodypan-5S-unmetun)-2-(2-
usonpomuideHnT)nunepasnt- 1-mn)-7-azacnupo[ 3. S|HoHaH npencTasisuio cobol Genoe TBepaoe
semectso. 'H SIMP (400 MI'y, CDCls) § ppm: 7,60 (d, J = 2,0 T', 1H), 7,55-7,46 (m, 2H), 7,42
(d,J=8,4Tu, 1H), 7,26-7,18 (m, 3H), 7,16-7,08 (m, 1H), 6,71 (d, J =2,0 'y, 1H), 4,17-4,07 (m,
1H), 3,75-3,63 (m, 1H), 3,63-3,54 (m, 2H), 3,47-3,31 (m, 1H), 3,04-2,87 (m, 3H), 2,75-2,50 (m,
5H), 2,37-2,11 (m, 4H), 2,05 (s, 2H), 1,79-1,64 (m, 2H), 1,31-1,22 (m, 9H), 1,12 (br d, J = 6,8
I'u, 3H). MC (MDQP, m/e) [M+1]7458,5.

[0747] IIpomexyrouHoe coenuneHue 97-1: 2-(2-(2-m3onponmndenin)-4-(mupuans-3-

WIMETWI)Hepa3us- 1 -ui)-7-azaciupo[ 3. S|HoHaH.
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Npomewyrounoe coepunenue 971

[0748] IIpouemypsl cuHTe3a ObUTH TOAOOHBI TPOLENypaM Uil MPOMEKYTOYHOTO
coenuaenust 4-1. Coeamnenue 2-(2-(2-uzonpomnunderin)-4-(Mupuans-3-nIMeT)IHnepa3nH-
1-1n)-7-a3acmupo[3.5|HOHAH mpexncTaBiIsuIo coboil skeatoe TBeproe Bemectso. 'H SAMP (400
MI'u, CDCl;) 6 ppm: 8,60-8,45 (m, 2H), 7,69-7,61 (m, 1H), 7,54-7,43 (m, 1H), 7,25-7,19 (m,
3H), 7,15-7,10 (m, 1H), 3,67-3,60 (m, 1H), 3,52 (s, 2H), 3,37 (m, 1H), 3,03-2,98 (m, 1H), 2,93-
2,86 (m, 2H), 2,66-2,56 (m, SH), 2,38-2,17 (m, 4 ), 1,78-1,73 (m, 1H), 1,72-1,60 (m, 2H), 1,37-
1,28 (m, SH), 1,25 (d, J= 6,8 Ty, 3H), 1,13 (d, = 6,8 T'y, 3H). MC (UDP, m/e) [M+1]"419,5.

[0749] IIpomexyrouHoe  coemuHerme  98-1:  6-(2-(2-m3onmponmndenmn)-4-(4-

MeTOKCH(peHeTIIT)nunepasut- 1 -ui)-2-azactupo[ 3.3 renTaH.

~ (”K}
LA
Sp:

g

N
H

NposexyTounoe coepnnenne 984

[0750] TIIpouemypsl cuHTe3a ObUTH TOAOOHBI TPOLENYypaM Uil MPOMEKYTOYHOTO
coenuaenust 4-1. Coenunenne 6-(2-(2-monponmndennn)-4-(4-merokcudeneTn)nunepasus-1-
w1)-2-a3acnupo[ 3.3 Jrenran  mpexcTaBisiio coboil kenroe TBepnoe Bemecto. 'H SMP (400
MI 1, CDCls) 6 ppm: 7,52 (br d, J = 5,6 T', 1H), 7,20-7,27 (m, 2H), 7,12-7,17 (m, 1H), 7,06-
7,11 (m, 2H), 6,82 (d, J = 8,8 'y, 2H), 3,78 (s, 3H), 3,67 (m, 1H), 3,31-3,54 (m, 4H), 2,95-3,07
(m, 3H), 2,70-2,80 (m, 4H), 2,52-2,61 (m, 2H), 2,31 (m, 2H), 2,14-2,25 (m, 2H), 2,07-2,15 (m,
1H), 2,02 (m, 1H), 1,59-1,73 (m, 1H), 1,34-1,46 (m, 1H), 1,25-1,28 (d, J = 6,8 T'u, 3H), 1,22 (d,
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J=6,8 ', 3H). MC (UDP, m/e) [M+1]"434,5.
[0751] IIpomexyrouHoe  coemuHerme  99-1:  2-(2-(2-msomponmndenmn)-4-(4-

METOKCHOEH3MIT)-5-MeTunumnepasut- 1 -mn)-7-azacrupo[ 3. S|HoHaH.

m.,
T

N

Eﬁs
NipomexyTouHoe
coepmuenwe 981

[0752] TIpouemypbl cuHTe3a ObUTM TOAOOHBI TpOLEnypaM i MPOMEKYTOYHOTO
COENMHEHUs 12-1. Coenunenue 2-(2-(2-m3onponungenmn)-4-(4-meTokcndbeH3m)-5-
METHINHIEePa3uH- 1 -m)-7-a3aciupo[3.5|HOHAH  TPEACTAaBISLIO  COOOM  KeNToe  TBepaoe
Berectso. 'H SIMP (400 MI'n, CDCls) & ppm: 7,62-7,50 (m, 1H), 7,25-7,17 (m, 3H), 7,15-7,08
(m, 1H), 6,82 (d, J = 8,4 ', 2H), 3,79 (s, 3H), 3,63-3,45 (m, 3H), 3,37 (br s, 1H), 3,12-3,00 (m,
1H), 2,94-2,87 (m, 1H), 2,80 (m, 1H), 2,72-2,59 (m, 4H), 2,57 (m, 1H), 2,42-2,32 (m, 2H), 1,74-
1,67 (m, 1H), 1,66-1,59 (m, 1H), 1,39-1,29 (m, SH), 1,26 (br s, 1H), 1,23 (m, 7H), 1,11 (d, J =
6,8 ', 3H). MC (UDP, m/e) [M+1]7462,5.

[0753] IIpomexyrtouHoe coemuHenue 100-1:  2-(2-(2-uzompomuidenrn)-4-((4-

METOKCHIIMKJIOTEKCHIT)METHIT)TUIIepa3nH- 1 -nin)-7-a3acnupo[ 3. S|HoHaH.
E j/a\
)
Ews
N
H

Npomexyrounoe
coenunenne 100-1

[0754] TIpouemypbl cuHTe3a ObUTH TOAOOHBI TPOLENYypaM Uil MPOMEKYTOYHOTO
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COENMHEHUs 4-1. Coenunenue 2-(2-(2-m3onponundenun)-4-((4-
METOKCHIIMKJIOTEKCHIT)METHI)TUIIepa3nH-1-ni)-7-a3acnupo[3.S|[HOHaH TpencTaBswo  coOOU
xenToe TBepaoe Bemectso. 'H SIMP (400 MI'y, CDCLs) § ppm: 7,49 (br s, 1H), 7,26-7,19 (m,
2H), 7,15-7,10 (m, 1H), 3,61 (m, 1H), 3,39 (br s, 1H), 3,34 (s, 3H), 3,32-3,26 (m, 1H), 3,11-3,03
(m, 1H), 2,99 (m, 1H), 2,89 (m, 2H), 2,71-2,56 (m, 5H), 2,25 (m, 2H), 2,16-2,04 (m, 5H), 1,88-
1,80 (m, 2H), 1,76 (m, 1H), 1,71-1,66 (m, 1H), 1,45-1,33 (m, 6H), 1,26 (m, 4H), 1,20 (d, J = 6,8
', 3H), 0,96-0,83 (d, J = 6,8 T'y, 3H). MC (UDP, m/e) [M+1]"454,5.

[0755] IIpomexyTouHOE COoeMHEeHHe 101-1: 6-(2-uzonpormunenun)-4-(4-

MeTokcuOeH3m)- 1-(7-azacupo[ 3.5 JHoHAH-2-WT)Tunepa3uH-2-0H.
™

N" 70

.

Npomexyrounoe
coenunesne 1011

N

[0756] TIpouemypbl cuHTe3a ObUTM TOMOOHBI MpOLEnypaM IJisi MPOMEKYTOYHOTO
COENMHEHUs 4-1. Coenunenue 6-(2-m3onponungenmn)-4-(4-metokcubdbensmn)-1-(7-
aszacnupo[ 3.5 |HoHaH-2-WT)Mmunepa3uH-2-0H MPENCTaBisuio coboli Genoe TBepaoe BEIIeCTBO. 'H
SAMP (400 MI'y, CDCl3) 6 ppm: 7,30-7,28 (m, 2H), 7,21-7,17 (m, 1H), 7,12-7,10 (d, J = 7,6 'Ly,
1H), 6,78-6,75 (d, J = 8,4 T'u, 2H), 6,63-6,61 (d, J = 8,4 I'u, 2H), 4,96-4,94 (t, 1H), 4,42 (m, 1H),
3,73 (s, 3H), 3,51 (1, 2H), 3,27 (d, J = 7,6 T'n, 1H), 3,27 (d, J = 16,4 I'y, 1H), 3,12 (d, J = 16,4
I'm, 1H), 2,97-2,88 (m, 1H), 2,68-2,59 (m, 6H), 2,25 (t, 1H), 1,95-1,80 (t, 1H), 1,70-1,66 (m,
3H), 1,45 (m, 2H), 1,33 (m, 2H), 1,39-1,32 (m, 4H), 1,22 (d, J = 6,8 'y, 3H), 0,95 (d, J = 6,8 I'Ly,
3H). MC (U3P, m/e) [M+1]"462,4.

[0757] IIpomexyrouHoe coenuHenue 102-1: 2-(4-(2-xmop-4-metokcuOeH3m)-2-(2-

uzonpomuideHnT)nunepasnt- 1-mn)-7-azacrupo[ 3.5 |HoHaH.
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Npomewyrosmsos
coenmHenme 102-1

[0758] IIpouemypbl cuHTe3a ObUTH TOAOOHBI TPOLENYypaM Uil MPOMEKYTOYHOTO
COENMHEHUs 4-1. Coenunenue 2-(4-(2-xn0p-4-MeTokcubeH3m)-2-(2-
usonpomuideHnt)nunepasut-1-mn)-7-azacnupo[3.5]HoHaH  mpeacTaBsulo  coOOM  kenToe
TBEPJOE BELIECTRO. 'H samp (400 MI'u, CDCl3) & ppm: 7,49 (brs, 1 H), 7,35 (d, J=8,4 'y, 1H),
7,25-7,18 (m, 2H), 7,15-7,09 (m, 1H), 6,88 (d, J = 2,8 'y, 1H), 6,78-6,74 (m, 1H), 4,71 (s, 1H),
4,50 (s, 1H), 3,81 (s, 1H), 3,78-3,77 (m, 3H), 3,64 (m, 1H), 3,57 (s, 2H), 3,43-3,34 (m, 1H),
3,02-2,86 (m, 3H), 2,79-2,57 (m, 5H), 2,44-2,36 (m, 1H), 2,31 - 2,23 (m, 2H), 1,81-1,71 (m,
1H), 1,71-1,65 (m, 1H), 1,52-1,29 (m, 5H), 1,25 (d, J = 6,8 I'y, 3H), 1,15 (d, J = 6,8 'y, 3H).
MC (UDP, m/e) [M+1]" 482,5.

[0759] IIpomexyTouHOE COoeMHEeHHe 103-1: 2-(4-(2-xnopOen3mn)-2-(2-

uzonpomuideHnT)nunepasnt- 1-mn)-7-azacrupo[ 3.5 |HoHaH.

NpomewyrovHos
voepmuHemwe 103-1

[0760] TIIpouemypbl cuHTe3a ObUTH TOAOOHBI TPOLENYypaM Uil MPOMEKYTOYHOTO
coenunenus 4-1. Coequnenne 2-(4-(2-xnopoensun)-2-(2-uonponmideHun)numnepasu- 1 -um)-7-
asacrupo[3.5]HOHAH mpencTaBIsuIO coboil kenroe TBepmoe Bermectso. 'H AMP (400 MIi,
CDCl) 6 ppm: 7,51-7,47 (m, 1H), 7,32 (m, 1H), 7,27-7,05 (m, 4H), 3,69 (m, 1H), 3,64 (s, 2H),
3,39 (br s, 1H), 3,05-2,99 (m, 1H), 2,99-2,89 (m, 2H), 2,74-2,53 (m, 5H), 2,50-2,41 (m, 1H),
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2,37-2,25 (m, 2H), 1,76 (m, 1H), 1,72-1,64 (m, 2H), 1,44-1,29 (m, 5H), 1,27 (d, J = 6,8 T'u, 3H),
1,15 (br d, J = 6,8 ', 3H). MC (U3P, m/e) [M+1]"452,4.
[0761] IIpomekyTouHOE COENMHECHHE 95-1: metmi-4-prop-2-((3-¢pTop-1H-

nuppodo| 2,3-blnupunnH-5-mn)okcu)oeH3oar

oo
F
o
T
Ny
N
NTOR
F

[0762] Cragus 1: cunTe3 5-Opom-3-drTop-1H-tmuppono[2,3-bnupunuHa

[0763] B pactBop 5-Opom-1H-muppono[2,3-bJmupununa (15,0 1, 76,13 mmonb) B
MeCN (375 mu) u AcOH (75 mi) noGasnsimu propupyroutuii peareHt Selectfluor (40,4 ; 114,19
mMmoub) mipu 20°C. PactBop mepememmuBanu npu 90°C B Teuenue 12 u. Ilocne ymanenus
pacTBOPUTENSL MyTEM BBIMAPHBAHUS B BAKyyM€ OCTATOK BBUIMBAJIM B HACBILIICHHBIH PacTBOP
NaHCOs;. Cwmech perynmuposanu 1o pH 8 u skcrparuposanu ¢ nomomibio EtOAc (200 mi x 3).
OO0benHEeHHbIE OPraHNYeCcKHe CIION MPOMBIBAJIM COJIEBBIM PACTBOPOM, CYLIHJIA Haa O€3BOIHBIM
Na,SO,4, ¢unbTpoBaiM M KOHLEHTPUPOBAIH MPU TOHIKEHHOM naBiieHHH. HeouurneHHbIH
MPOAYKT OYMINAIM TMOCPEACTBOM KOJIOHOYHOW Xpomatorpadum (cumukarenb, smoeHT: PE/EA
(06./06.) = ot 10/1 mo 5/1) ¢ noayuenuem 5-6pom-3-¢rop-1H-muppono[2,3-bJmupununa (10
HEOYHIIIEHHOE BEIIECTBO), KOTOPBIN MCIONB30BAIN HETTOCPEICTBEHHO ISl CIAESAYIOIIEH CTaIuu.

[0764] Cragus 2: cuntes 3-grop-5-merokcu- 1 H-mupposio[2,3-b|nupuamnHa

[0765] B pactBop 5-0pom-3-¢rop-1H-mmuppono[2,3-b]nupuanna (10 r, 46,51 mmorb) B
DMF (320 mu) nobasmsuin MeONa (348,8 mut, 5,6 M) u CuBr (13,34 1, 93,01 mmons). Cmech
nepemewmnBanyu npu 145°C B teuenue 2 4. CMech OXJakgajiu 10 KOMHAaTHOW TeMIlEpaTypehl,
BBUIMBAJIM B HachimeHHbIH pactBop NH3; H,O (500 mn, 17%) m 3areM 3KCTparupoBajd ¢
nomompio EtOAc (200 mn x 3). OObeaMHEHHBIE OPraHUYECKHE CJIOW IMPOMBIBATH COJIEBBIM
pactBopoM, cymmin 6e3BoaHbIM Nay SOy, UIBTpOBaIM M KOHLEHTPUPOBAIN TPU MOHIKEHHOM
naBieHHH.  HeouMIeHHBbI NPOAYKT OYMINAINA TOCPEICTBOM KOJOHOYHOHM XpomaTtorpadpuu
(cunmukarens, smoeHT: PE/EA (06./06.) = ot 50/1 mo 10/1) ¢ mony4enuem 3-pTop-5- METOKCH-
1H-nimppono[2,3-b]mupumusa (1,2 1), Bexom: 9% ¢ mByx cramuit. 'H SIMP (400 MI't, CDCl;) §
ppm: 9,03 (br, 1H), 8,12 (d, J =2,4T'y, 1H), 7,43 (d, J =2,4 I', 1H), 7,08-7,03 (m, 1H), 3,91 (s,
3H).

[0766] Cramusa 3: cuntes 3-¢pTop-1H-muppono[2,3-blnupunnn-5-ona
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[0767] B pactBop 3-¢drop-5-merokcu-1H-muppono[2,3-bjmupununa (1,4 1, 8,43
mmodb) B XM (20 mu) nobGasnsiiu BBr3 (8,4 1, 33,7 mmonb) no kxarmsim mipu -30°C. Cmech
nepememuBaiy npu 25°C B Teuenue 2 4. Cmech BbutHBaU B BoAHbIN pacTBop NaHCO; (50 mu,
4 M), skcrparuposanu ¢ nomoureio JAXM (50 mu x 3). OObeanHEHHBIE OPraHUYECKUE CIIOU
NPOMBIBAIM  COJIEBBIM  pPacTBOpoM, cymwin  Oe3BogHbIM  NapSQ,,  ¢unbTpoBamu U
KOHLEHTPUPOBAJIM TIPU  TOHIDKEHHOM  JaBIE€HWU. HeOo4HIneHHbII NPOAYKT  OYHINAJH
MOCPEACTBOM KOJIOHOYHOH Xxpomartorpaduu (cunukarens, smoenT: PE/EA (06./06.) = ot 50/1 no
10/1) ¢ monyuenuem 3-¢prop-1H-muppono[2,3-b]mupunun-5-ona (0,5 1, Beixoa: 39%).

[0768] Cramusa 4: cunTe3 Mermi-4-¢rop-2-((3-¢prop-1H-nmuppono[2,3-b]nmupuaun-5-
WIT)OKCcH)OeH30aTa

[0769] B pacrop 3-¢rop-1H-muppono[2,3-b]mupunun-5-ona (0,5 r, 3,29 mmons) B
DGDE (5 min) noGasnsimn metuin-2,4-nugropbenszoar (1,13 1, 6,57 mmons) u KsPO, (1,4 1, 6,57
MMouib). Cmech mepememuBain mpu 135°C B TedeHue 3 4. CMech OXJIaXAadud 1O KOMHATHOMU
Temneparypsl u 3areM BbUtHBaIN B H,O (20 mun), skcTparuposanu ¢ nomombio EtOAc (20 mi x
3). OObenMHEHHBIE OPraHUYECKHUE CJIOM MPOMBIBATH COJIEBBIM PACTBOPOM, CYIIMIH O€3BOIHBIM
Na,SO,4, ¢unbTpoBaiM M KOHLEHTPUPOBAIH NPU TOHWKEHHOM JaBjieHUH. HeouurneHHbIN
MPOAYKT OYMINAIM TMOCPEACTBOM KOJIOHOYHOW Xpomatorpadum (cumukarenb, smoeHT: PE/EA
(06./06.) = 10/1) ¢ mnomydenuem wmetmiI-4-prop-2-((3-prop-1H-muppono|2,3-b]nupunun-5-
nn)okcu)Gensoara (0,35 T, BHIXOA 35%) B BHJE KENTOrO TBepHoro semectsa. 'H SAMP (400
MI'u, CDCls) & ppm: 8,59 (br, 1H), 8,22 (d, J =2,8 'y, 1H), 8,01-7,97 (m, 1H), 7,63 (d, J = 2,8
I'n, 1H), 7,16-7,14 (m, 1H), 6,88-6,84 (m, 1H), 6,56-6,53 (m, 1H), 3,89 (s, 3H). MC (U3P, m/e)
[M+1]" 305,3.

[0770] IIpomexyrounoe coeaumaenue  104-1:  2-(2-(2-msomponmndenmn)-4-(4-

METOKCUOEH3IIT)-3-MeTIIIuIepasut- 1-ui)-7-a3acnupo[ 3.5 |[HoHaH
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s

)

N
H

fipomexyrounoe

coepurense 1041
[0771] TIpouenypsl cuHTe3a ObUTH MOAOOHBI MPOLEAYpPaM IUII MPOMEKYTOYHOTO
COeIMHEHUs 12-1. Coenunenue 2-(2-(2-m3onponungenmn)-4-(4-MmeTokcubeH3 1 )-3-
MeTHInHUnepasus-1-ni)-7-azactupo[3.5|vonan. 1H AMP (400 MI'u, CDCls) 6 ppm: 7,61-7,59
(m, 1H), 7,30-7,28 (m, 2H), 7,26-7,22 (m, 2H), 7,20-7,15 (m, 1H), 7,11-7,06 (m, 1H), 6,86-6,84
(m, 2H), 3,92-3,91 (m, 1H), 3,80 (s, 3H), 3,69-3,67 (m, 1H), 3,45-3,42 (m, 1H), 3,28-3,18 (m,
2H), 2,98-2,96 (m, 1H), 2,84-2,82 (m, 1H), 2,77-2,75 (m, 1H), 2,65-2,63 (m, 4H), 2,53-2,43 (m,
2H), 1,83-1,81 (m, 1H), 1,67-1,64 (m, 2H), 1,57-1,52 (m, 1H), 1,47-1,45 (m, 1H), 1,38-1,36 (m,
4H), 1,23-1,21 (m, 4H), 1,09 (d, J = 6,8 'y, 3H), 0,85 (d, J = 6,8 I'u, 3H). MC (3P, m/e)

[M+1]7462,5.

[0772] TIIpomexyrtounoe coemuHeHwe  105-1:  2-(2-mukmonporuigenmn)-N-(4-

MeTokcnben3mn)-N-metui- 1 -(7-azaciupo[ 3. S|HoHaH-2-1n)munepuanH-4-aMuH

L
o

fipomexyrounog
coepunenue 105-1

[0773] Cramua 1: Oen3mi-2-(2-uuknonponuigpeHm)-4-0Kkco-3,4-AUrupOupUIH-

1(2H)-kapOoxcunar.
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[0774] Hebonbimoe xomudectBo [, (10 mr, katanusarop) mnobaBisuid B pactBop Mg
(09 r, 38 mmone) B TI'® (20 mn) npu 25°C B armochepe N, 3arem 1-Gpom-2-
nuknonponuntenson (5,0 r, 25 mMmons) noGasnsm no karisiM. Cmech Harpesaimu g0 70°C B
TeyeHue | 4. 1O UCYE3HOBEHUS] KOPUYHEBOTO 11BeTa. PacTBOp pearenta I puHbspa 100aBIsUH 1O
KaIuIM B COJIb NMUPUAMHMSA, MOJY4eHHYI0 U3 4-merokcunupuansa (1,85 r, 0,017 moinp) u
Gensunkapbonoxnopruapara (3,2 mu, 0,022 moawb) B cyxom TI'® (50 mi) mpu -20°C. Cmech
nepememmBaau npu -20 °C B Tewenwe 1 u. HCl (1 M, 50 my) nobaBisiu B CMeECh,
skcTparupoBann ¢ momompio EtOAc (20 mn x 3). OObeanHeHHbIE OpraHudeckue (asbl
NPOMBIBAJIM COJIEBBIM pacTBopoM (20 mu*2), cymmmu O6e3BoaHbiM Na;SQs, unbrpoBamu u
KOHIIEHTPUPOBAJIN B BakyyMme. OCTAaTOK OYHINANN MOCPEACTBOM KOJOHOYHOW Xpomarorpadpuu
(cunmukarens, oamoeHT: PE/EA (00./06.) = 10/1) ¢ mnonyyenuem OeHsun-2- (2-
uKIonponmipermn )-4-okco-3,4-quruaponupunni- 1 (2H)-xapbokcunara (4,0 r, Beixoa: 68%) B
Buzae kopuuHeroro macia. 1H AMP (400 MI'y, CDCL) 6 ppm: 8,20 (d, J = 8,4 I', 1H), 7,40-
7,27 (m, 3H), 7,21-7,08 (m, SH), 6,26 (br d, J = 8,8 I', 1H), 5,47 (d, J = 8,4 I'n;, 1H), 5,20-5,11
(m, 2H), 3,23-3,17 (m, 1H), 2,72 (d, J = 16,4 I'y, 1H), 1,80 (br s, 1H), 0,98-0,83 (m, 2H), 0,72-
0,49 (m, 2H).

[0775] Cragus 2: OeH3m-2-(2-uuknonponuiheHnn)-4-0KCOMUIepuIuH- 1 -
KapOOKCHIIaT.

[0776] B pactBop OeH3ua-2-(2-uKnonponuigpeHm)-4-0Kkco-3,4-TUruIpOTUPUIH-
1(2H)-kapOoxkcunara (4,0 , 11,51 mmons) B AcOH (40 mi) mobasmstim Zn (7,53 1, 115,14
Mmouib). Cmech nepemenusanu nipu 25°C B Teuenne 12 4. TTocne punbTpaimu cmecu GuibsTpar
KOHIIeHTpupoBainn B BakyyMe. Ocrarok pactBopsiii B EtOAc (80 mir), opraHuueckuil cioi
npoMbiBau BoAgHbIM pactBopoM NaHCOs; (30 mur X 2) u coneBbiM pactopoM (30 mu x 2).
Opraanueckuii caol Cymuiy, (GUIBTPOBAIN U KOHIIEHTPHPOBAIH B BakyyMe. OCTaTOK OYHINAIIH
MOCPEACTBOM KOJIOHOYHOU xpomartorpaduu (cummkarens, smoeHT: PE/EA (06./06.) = 1/1) ¢
nosydeHueM OeH3mn-2-(2-uuknonponuwidenun)-4-okconunepunns- 1-kapobokcunara (3,9
BbIXOH. 96%) B BHIE KOPHYHEBOIO Maciia, KOTOPOE€ HCIOJb30BAIN HEMOCPENCTBEHHO IS
CeAYIOIIEH CTaauu 0e3 JOMOJHUTEIBHON OYHCTKH.

[0777] Cragus 3: 6eH3mnn-2-(2-unknonponuidenun)-4-((4-

METOKCUOEH3 ) METHIT)aMHHO )TUTIEPUANH- | -kapOokcuar
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[0778] Cwmech Oen3mi-2-(2-uuknonponmidenun)-4-okconunepuaun- 1-kapookcuiara
(3,88 1, 10,88 mmomp), 1-(4-metokcudenmn)-N-merunmeranamuaa (1,8 r, 11,76 mmonb) u
AcOH (1,31 r, 21,75 mmonb) B DCE (20 min) nepemeurnanu npu 25°C B Teuenue 1 4. 3atem
NaBH(OACc); (6,91 1, 32,63 mmoub) nobapinsin u nepememusany npu 25°C B Teuenue emie 12
4. PeakImoHHYI0 CMeCh BBUTUBAJIH B HachimeHHbIH pacTBop NaHCO; (50 mit), 3KCTparupoBaju ¢
nomotpio EtOAc (100 ma x 2). OObeOUHEHHbIE OPraHUYECKHE CJIOM MPOMBIBAIH COJIEBBIM
pactBopoM, cyurmiid NaySOy, GuIbTpoBaNiu U KOHUEHTPUPOBAIH MPU MOHWKEHHOM JABJICHUH.
HeounineHHbIil MPOAYKT OYMINAIA MOCPEACTBOM KOJIOHOYHOH Xpomarorpaduu (CHUIHKarelb,
smoeHT: PE/EA (06./06.) = ot 5/1 mo 2/1) ¢ nonyueHnem OeH3miI-2-(2-uuknonponuidenun)-4-
((4-meToxcnOeH3MIT)(METHIT)aMIHO )IUNIepuAnH- 1 -kapOokeunara (3,3 r, Bexox: 79%) B BHUze
xentoro macna. MC (MQP, m/e) [M+1]" 485,3

[0779] Cragus 4: 2-(2-umknonporidenun )-N-(4-meTokcrndeH3m )-N-
METHJITUIEPUINH-4-aMUH.

[0780] B pacTBop 6en3un-2-(2-nukiaonponmiderin)-4-((4-
METOKCHUOEH3IIT)( METHJT ) aMUHO ) TUIepuInH- 1 -kapobokcnnara (3,3 r, 6,81 mmons) B IXM (10
i) poGasmsmu TMSI (5,45 1, 27,24 mmonb) npu 0°C. Cmecwr nepemermuBanu npu 35°C B
TeyeHre 2 4. PeakIMOHHYI0 CMeCh BBUIMBAIH B BOAy (50 MIT), 3KCTparupoBaji ¢ MOMOIIBIO
EtOAc (100 mn x 2). OObeaMHEHHbIE OPraHUYECKUE CIIOM MPOMBIBATIN COJIEBBIM PACTBOPOM,
cymmin 6e3BoaHbM Nay SO, GuinbTpoBamu v KOHLUEHTPUPOBAIN MPU NMOHWKEHHOM IaBJICHHH.
HeounimeHHbIi MPOAYKT OYMINAIM MOCPEACTBOM KOJIOHOYHOH Xpomarorpaduu (CUIHKarels,
simoeHT. PE/EA (06./06.) = ot 5/1 mo 2/1) ¢ monyuenuem 2-(2-uumknonponuigeHu)-N-(4-
mMetokcnbensmn)-N-merwmunepuan-4-amuaa (1,77 r, Beixon: 74%) B BUAE JKEITOTO Macia.
MC (2P, m/e) [M+1]" 351,3.

[0781] Cragus 5: Tper-OyTiin-2-(2-(2-unknonponuindenun)-4-((4-
METOKCUOEH3IIT)( METHIT ) aAMHUHO ) TUIIEPUINH- 1 -1)-7-a3acnupo| 3. S|HoHaH-7-kapOOKCHIIaT.

[0782] B pacTBop 2-(2-umknonporidenun )-N-(4-meTokcrndeH3m )-N-
mermnunepuanH-4-amusa (1,0 1, 2,85 mmons) B DCE (10 mn) noGasnssmn AcOH (342,67 wr,
5,71 mmonb) m Tper-OyThi-2-okco-7-azacnupol3.5|HoHan-7-kapbokcumar (750,51 wr, 3,14
mmonb). Cmecek nepemermBanu npu 25°C B tedenne 1 4. 3arem NaBH(OAc); (1,81 r, 8,56
MMOJIb) no0aBsu U nepeMermuBaiu npu 25°C B TeueHue eme 12 4. PeakIIMOHHYIO CMeCh

BbUTMBANN B HacklleHHbIH pactBop NaHCO; (50 mi), skcrparuposanu ¢ nomornsio EtOAc (100
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M x 2). OObenuHEHHbIE OpraHMYECKHe CJIOW MPOMBIBATH COJIEBBIM PACTBOPOM, CYIIUJIH
O6e3BogHpiM  Na2SO4, ¢unpTpoBali W KOHLEHTPUPOBAIM IPH TOHMKEHHOM JaBJICHUMU.
HeounimeHHbIi MPOAYKT OYMINAIM MOCPEACTBOM KOJIOHOYHOH Xpomarorpaduu (CHIUKArels,
smoeHT: PE/EA (06./06.) = ot 5/1 pmo 2/1) c¢ mnoaydeHuem tper-OyTmn-2-(2-(2-
uKIonponmiperm )-4-((4-MeTokcOeH3 1T )( METHIT )aMHIHO )TUTIEPUAHH- | -1i1)-7-
aszacriupo[ 3.5 |HoHaH-7-kapbokcumara (870 mr, Beixon: 60%) B BUIE JKEATOrO Macia.

[0783] Cramua 6: 2-(2-muknonporuiadennn)-N-(4-metokcubensmn)-N-metni-1-(7-
azacnupo[3.5|HoOHaH-2- W) IUIePUINH-4-aMUH.

[0784] Cwmech Tper-OyTuin-2-(2-(2-uukiaonponmiderin)-4-((4-
METOKCUOEH3 I )( METHIT)aMUHO )TUITepUANH- | -1i1)-7-a3aciupo| 3. SJHonan-7-kapbokcunara (870
mr, 1,52 mmons) u HCI (3,79 mn, 15,16 mmons) B MeOH (10 M) mepememusanu nipu 25°C B
TeueHne 2 4. PeakunoHHBI pacTBOpP KOHLEHTPUPOBAIU TMPH TOHWKEHHOM JIaBJICHHH.
PeaknnonHyr0 cMech BbUIMBaIN B HachieHHbIH pacTBop NaHCOs (50 mur), skcTparupoBaiu ¢
nomotpio EtOAc (50 mn x 2). OObeanHEHHBIE OPraHUYECKHE CJIOM TMPOMBIBATIH COJIEBBIM
pactBopoMm, cymmin 0e3BoaHbM Nap SOy, GUIBTPOBAIM M KOHIEHTPHUPOBAIH MPH MOHUKEHHOM
IaBJEHUH ¢ TnojydeHueMm 2-(2-uuknonpomnuidenmn)-N-(4-merokcndensmn)-N-meru-1-(7-
azacnupo[3.5|HoHaH-2-wn)nunepunuH-4-amuHa (482 wmr, BeIxom: 67%) B BUAE IKENTOTO
tBepnoro Bemectsa. 1H AMP (400 MI'u, CDCl) 6 ppm: 7,53 (br s, 1H), 7,26-19 (m, 2H), 7,18-
7,07 (m, 2H), 7,05-6,91 (m, 1H), 6,89-6,81 (m, 2H), 3,82-3,80 (m, 3H), 3,57-3,44 (m, 2H), 3,21-
3,19 (m, 1H), 3,03-2,95 (m, 1H), 2,90-2,84 (m, 1H), 2,74-2,51 (m, SH), 2,21-2,11 (m, 4H), 2,04-
1,62 (m, 7H), 1,55-1,19 (m, 6H), 1,10-1,00 (m, 1H), 0,99-0,85 (m, 2H), 0,72-0,61 (m, 2H). MC
(UDP, m/e) [M+1]" 474,34

[0785] IIpomexxyTtouHoe COEIUHEHHE 107-1: 2-(4-((3,4-nurunpo-2H-
6en3o[b][1,4]nnokcenun-6-mn)mernn)-2-(2-u3onponund eHr) nunepasus- 1 -um)-7-

azacnupo[3.5|HoHaH.
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Nponexyrounoe
coepuHenne 107-1

[0786] IIpouenypsl cuHTe3a ObUTH MOAOOHBI MPOLEAYpPaM Ui MPOMEKYTOYHOTO
coenunenus: 4-1. Coenunenune 2-(4-((3,4-murunpo-2H-6en3o[b][ 1,4]auokcenun-6-um)mMeTmn)-2-
(2-m3onponundenmn)nunepasus- 1-un)-7-a3acnupo[ 3. S|HOHAH TpencTaBisIO cOOOH  Kenroe

5 TBepmOe BEIECTBO. 'H smMP (400 MI'u, CDCl) 6 ppm: 7,47 (s, 1H), 7,26-7,18 (m, 2H), 7,15-
7,07 (m, 1H), 7,05-6,96 (m, 1H), 6,94-6,78 (m, 2H), 4,17-4,13 (m, 4H), 3,81-3,17 (m, 6H), 3,08-
2,85 (m, 3H), 2,75-2,64 (m, 4 H), 2,44-2,10 (m, 5H), 1,83-1,59 (m, 2H), 1,42-1,39 (m, 4H),
1,32-1,22 (m, SH),1,16 (d, T = 6,8 T'y, 3H). MC (UDP, m/e) [M+1]" 490,2.

10 [0787] Ilpomexyrounoe coemunenue 114-1:  4-((3-(2-monponmndenmn)-4-(7-

azacnupo[3.5HoHaH-2-wn)nunepasus- 1 -um)merin)-N, N-TuMe TUIIaHUITHH.

)
8

>

fipouexyTounoe
coenunenns 1141

[0788] IIpouenypsl cuHTe3a ObUTH MOAOOHBI MPOLEAYpPaM Ui MPOMEKYTOYHOTO
coenuaenuss  4-1.  Coenunenme  4-((3-(2-msonponundennn)-4-(7-azacrupo[3.5|HoHaH-2-
15 umnunepasus-1-mn)mernin)-N,N-ITUMETUIAHIIINH ~ TPEACTABISUIO  COOOH  JKeNToe  TBEpaoe

ewectso. 'H SIMP (400 MI'w, CDCL3) & ppm: 7,56-7,41 (m, 1H), 7,25-7,19 (m, 2H), 7,18-7,10
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(m, 3H), 6,68 (d, J = 8,8 T'y, 2H), 3,66-3,64 (m, 1H), 3,52-3,35 (m, 3H), 2,99-2,87 (m, 9H), 2,72-
2,59 (m, SH), 2,29-2,24 (m, 2H), 2,21-2,10 (m, 2H), 1,76-1,74 (m, 1H), 1,69-1,63 (m, 1H), 1,36
(m, 5H), 1,25 (d, J = 6,8 'y, 3H), 1,16 (br d, J = 6,8 I'u,, 3H). MC (UDP, m/e) [M+1]" 461,6.

[0789] IIpomexyrtounoe coenunenue 115-1: 2-(4-(6enzo[d][ 1,3]nuokcon-4-uamernn)-

2-(2-n3onponuindernn)nunepasnt- 1-mn)-7-azacrupo[ 3.5 JHoHan

[ ;"0
N omad

)

ENS
N
H

ApomexyrTouHoe
coepunenne 1154
[0790] TIIpouenypsl cuHTe3a ObUTH MOAOOHBI MPOLEAYpPaM Ui MPOMEKYTOYHOTO
COEIMHEHUS 4-1. Coenunenne 2-(4-(6en3o[d][1,3 | auokcon-4-unmeTn)-2-(2-
u3onponuidpeHu)nunepasus- 1-mn)-7-azacnupo[ 3.5 |HoHaH npencrasisio coboii benoe TBeproe
Bewecrso. 'H SIMP (400 MI'u, CDCls) 6 ppm: 7,46 (s, 1H), 7,26-7,18 (m, 2H), 7,15-7,08 (m,
1H), 6,84-6,68 (m, 3H), 5,91 (s, 2H), 3,69-3,63 (m, 1H), 3,56 (s, 2H), 3,39 (s, 1H), 3,12-2,80 (m,
5H), 2,75-2,55 (m, SH), 2,43-2,18 (m, 3H), 1,81-1,71 (m, 1H), 1,68-1,62 (m, 1H), 1,47-1,32 (m,
4H), 1,24 (d, T = 6,8 T, 3H), 1,16 (d, T = 6,8 T'ny, 4H). MC (MDP, m/e) [M+1]" 462,5.

[0791] IIpomexyrounoe coenuHerne 119-1: 2-(4-(3-xnop-2-meToxkcubensmn)-2-(2-

uzonponuipeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 |HoHaH.
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FSN

uj N
N

S

Nipomexyrounos
coenunenue 1194

[0792] TIIpouenypsl cuHTe3a ObUTH MOAOOHBI MPOLEAYpPaM Ui MPOMEKYTOYHOTO
COeIMHEHUs 4-1. Coenunenue 2-(4-(3-x10p-2-MeTOKCHOEH3 M )-2~(2-
u3onponuidpeHu)nunepasus- 1-mn)-7-azacnupo[ 3.5 |HoHaH npencrasisio coboii benoe TBeproe

5  emecrso. 'H SIMP (400 MI'y, CDCl3) 6 ppm: 7,41 (br s, 1H), 7,23-7,21 (m, 1H), 7,17-7,13 (m,
3H), 7,06-7,04 (m, 1H), 6,93-6,89 (m, 1H), 3,78 (s, 3H), 3,59-3,47 (m, 3H), 3,44 (br. s, 3H),
2,93-2,82 (m, 3H), 2,61-2,53 (m, 5H), 2,53-2,17 (m, 3H), 1,75-1,55 (m, 2H), 1,29-1,06 (m,
12H). MC (U3P, m/e) [M+1] 482,5.

10 [0793] IIpomexyrounoe coemuHenue 121-1: 2-(4-(4-¢prop-3-meTokcubensmn)-2-(2-

uzonponuipeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 |HoHaH.
F
N
gj
N

ApomexyTounoce
coenunenne 121-1

[0794] TIpouenypsl cuHTe3a ObUTH MOAOOHBI MPOLEAYpPaM IUII MPOMEKYTOYHOTO
COEIMHEHUS 4-1. Coenunenue 2-(4-(4-drop-3-merokcubensm )-2-(2-
15  wusomponmndeHun)nunepasus- 1 -mn)-7-a3acnupo[3.5|HOHAH NpencTaBisio  coOOH  JKenToe

TBEPJIOE BEIIECTBO. 'H smMP (400 MI'u, CDCL) 6 ppm: 7,61-7,42 (m, 1H), 7,25-7,19 (m, 2H),
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7,15-7,10 (m, 1H), 7,00-6,94 (m, 2H), 6,82-6,79 (m, 1H), 3,89 (s, 3H), 3,65-3,63 (m, 1H), 3,48-
3,35 (m, 3H), 3,03-2,98 (m, 1H), 2,94-2,87 (m, 2H), 2,74-2,52 (m, 6H), 2,36-2,25 (m, 2H), 2,19-
2,13 (m, 1H) 1,77 (br s, 1H), 1,71-1,64 (m, 1H), 1,46-1,29 (m, 6H), 1,26 (d, J = 6,8 T'u, 3H),
1,14 (d, J = 6,8 T'y, 3H). MC (UDP, m/e) [M+1]" 466,5.

[0795] IIpomexyrounoe coenunenue 122-1: 2-(4-(6enzo[d][ 1,3]nuokcon-S-uamernn)-

2-(2-n3onponuindernn)nunepasnt- 1-mn)-7-azacupo| 3.5 JHoHaH.

fipomexyrounoe
coenunenne 1224

[0796] TIpouenypsl cuHTe3a ObUTH MOAOOHBI MPOLEAYpPaM IUII MPOMEKYTOYHOTO
COEIMHEHUS 18-1. Coenunenne 2-(4-(6en3o[d][1,3 | aunokcon-S-unmern)-2-(2-
usonponuidpeHu)nunepasut- 1-mn)-7-azacnupo[3.5]|HoHaH  mpencraBmsio  coOOH  kenToe
tBeproe Bemectso. 'H SIMP (400 MI'y, CDCls) § ppm: 7,54-7,40 (m, 1H), 7,25-7,18 (m, 2H),
7,16-7,06 (m, 1H), 6,84 (s, 1H), 6,76-6,67 (m, 2H), 5,91 (s, 2H), 5,87-5,66 (m, 1H), 3,71-3,54
(m, 1H), 3,48-3,29 (m, 3H), 2,97-2,95 (m, 1 H), 2,93-2,83 (m, 2H), 2,78-2,62 (m, 4H), 2,31-2,21
(m, 2H), 2,21-2,11 (m, 1H), 1,83-1,74 (m, 1H), 1,72-1,61 (m, 1H), 1,55-1,36 (m, 4H), 1,31-1,21
(m, SH), 1,14 (d, T= 6,8 Ty, 4H). MC (2P, m/e) [M+1]" 462.4.

[0797] Ilpomexyrounoe coenuHenne 123-1: wmermn-2-((3-xmop-1H-muppono[2,3-

b]mupunun-5-umokcn)-4-propdbenzoar.
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NpomewyTounoe coegunenne 123-1

[0798] B cmecy merwn-2-((1H-mmupposo[2,3-b]mupuans-S-un)okcu)-4-propdeHsoara
(10 1, 34,93 mmonb) B DMF (100 mi) nobaBnsimm N-xnopeykuumaumug (4,88 1, 36,68 MModb)
NepeMeNInBaiy B Te€UeHue 16 4. Mpu KOMHATHON Temneparype. PeaklnOHHYI0 CMECh BBUIUBAIH
B cojieBoil pacteop (500 mu), ¢unbrpoBanu u npomseiBaiu Boaoi (200 mu x 3). OcaxxaeHHOE
TBEPIOE BEIIECTBO (WIBTPOBAIM W CYIIMJIH B BakKyyMe C TIOJYYEHHEM HEOUYHIIEHHOTO
BemectBa. Ocratok normomanu B JAXM (50 min) u nepememuBanu B TeueHue 30 MuH. 3aTem
(GUIbTPOBAIHM M CYLIWJIM B BaKyyMe C IOJYYEHHEM YKa3aHHOI'O B 3arojioBke mpoaykra (9,3 r,
BBIXOZ 83,02%) B BHe TpsisHO-Genoro Tepaoro serectsa. 'H SAMP (400 MI'n, IMCO-dg) &
ppm: 12,13 (s, 1H), 8,20-8,15 (m, 1H), 7,98-7,92 (m, 1H), 7,79-7,74 (m, 1H), 7,58 (s, 1H), 7,15-
7,07 (m, 1H), 6,86-6,79 (m, 1H), 3,79 (s, IH). MC (UDP, m/e) [M+1]" 321,1.

[0799] IIpomexyrounoe coenuHenue 131-1: 2-(2-(2-msonponundenun)-4-(MupuanH-

2-unMmetui)nunepasus- 1-ui)-7-a3acnupo| 3. S|HoHaH.

|

=
=

N
N

ENS
N
M

fipomenyrounoe
coenurenne 1311

[0800] IIpouenypsl cuHTe3a ObUTH MOAOOHBI MPOLEAYpPaM Ui MPOMEKYTOYHOTO
coennaenust 4-1. Coeamnenue 2-(2-(2-uzonpomnunderin)-4-(MupuanH-2-nIMeT)IHnepa3nH-

1-1n)-7-asacmupo[3.5|HOHAaH mpexcTaBisLIo coboil skeaToe TBepaoe Bemectso. H SAMP (400
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M1, CDCls) & ppm: 8,56 (d, J = 4,0 Ty, 1H), 7,64-7,60 (m, 1H), 7,49 (br s, 1H), 7,37 (d, T = 7.6
Ty, 1H), 7,19-7,25 (m, 2H), 7,16-7,10 (m, 2H), 3,75-3,65 (m, 3H), 3,38 (br s, 1H), 3,00-2,98 (m,
1H), 2,96-2,89 (m, 2H), 2,72-2,64 (m, 3H), 2,64-2,59 (m, 2H), 2,44-2,35 (m, 2H), 2,33-2,22 (m,
2H), 2,15 (br s, 1H), 1,80-1,73 (m, 1H), 1,70-1,64 (m, 1H), 1,37-1,34 (m, 5H), 1,25 (d, J = 6,8
'y, 3H), 1,14 (d, J = 6,8 T'w, 3H). MC (UDP, m/e) [M+1]" 419,2.

[0801] IIpomexyrounoe coemmneHue 132-1:  5-((3-(2-msomponmndenmn)-4-(7-

azacnupo[3.5|HoHaH-2-wn)nunepasuH- 1 -uia)MeTH)-2-MeTOKCHOSH30HU TP

o

N

Mpomexyrounoe
coepupnenne 1321

[0802] IIpouenypsl cuHTe3a ObUTH MOAOOHBI MPOLEAYpPaM Ui MPOMEKYTOYHOTO
coenunenust 109-1. Coemunenne S5-((3-(2-usonponmndennn)-4-(7-azactupo[3.5|Honan-2-
WT)[TUTIePa3uH- | -UJT)METHIT)-2-METOKCHOSH30HUTPUII  TIPEACTaBIsuIo  coboli  Oenmoe  TBepnoe
Bewecrso. 'H SIMP (400 MI'u, CDCls) 6 ppm: 7,57 (s, 1H), 7,45-7,43 (m, 2H), 7,25-7,20 (m,
2H), 7,14-7,11 (m, 1H), 6,88 (br d, J = 8,4 I'u, 1H), 3,91 (s, 3H), 3,81-3,76 (m, 1H), 3,66-3,59
(m, 1H), 3,45 (br s, 1H), 3,35 (br s, 1H), 2,96-2,71 (m, 6H), 2,61 (s, 1H), 2,29-2,27 (m, 2H), 2,17
(brs, 1H), 1,86-1,69 (m, 3H), 1,38-1,29 (m, 4H), 1,27-1,26 (m, 2H), 1,15 (br d, J = 6,8 T'u, 6H).
MC (U3P, m/e) [M+1]" 473.6.

[0803] IIpomexyrounoe coemuHenue 134-1: 2-(4-(3-¢prop-4-meToxkcubensmn)-2-(2-

uzonponuipeHun)nunepasus- 1-mn)-7-azacnupo| 3.5 |HoHaH.
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p’?‘
J
&

fiponexyrousoe
coenunenns 1341

[0804] IIpouenypsl cuHTe3a ObUTH MOAOOHBI MPOLEAYpPaM Ui MPOMEKYTOYHOTO
COEIMHEHUS 4-1. Coenunenue 2-(4-(3-prop-4-merokcuben3m )-2-(2-
usonponuidpeHu)nunepasut- 1-mn)-7-azacnupo[3.5]|HoHaH  mpencraBmsio  coOOH  kenToe
5 TBepHmoe BELIECTRBO. 'H amp (400 MI'u, CDCls) 6 ppm: 7,48 (br s, 1H), 7,26-7,17 (m, 2H), 7,16-
7,06 (m, 2H), 6,97 (d, J = 8,4 ', 1H), 6,90-6,82 (m, 1H), 3,91-3,80 (m, 3H), 3,68-3,58 (m, 1H),
3,51-3,26 (m, 3H), 3,05-2,85 (m, 3H), 2,70-2,53 (m, 5H), 2,34-2,25 (m, 2H), 2,18-2,14 (m, 1H),
1,87-1,71 (m, 2H), 1,70-1,64 (m, 1H), 1,38 - 1,28 (m, SH), 1,26 (d, J = 6,8 ', 3H), 1,15 (d, J =

6,8 ', 3H). MC (UQP, m/e) [M+1]" 466,3.
10 [0805] IIpomexyrounoe coenmHenue 148-1: 2-(4-(3-xmop-4,5-auMeTOKCHOSH3M)-2-

(2-m3onponundenmn)nunepasus- 1 -uin)-7-azactupo| 3. S|HOHaH.

/éj“
i

N

Eﬂs
N
H
Npomexyrounoe
coepunenne 1481
[0806] IIpouenypsl cuHTe3a ObUTH MOAOOHBI MPOLIEAYpPaM IUII MPOMEKYTOYHOTO
COeIMHEHUs 4-1. Coenunenue 2-(4-(3-xn0p-4,5-numerokcuden3nn)-2-(2-

15  wusomponmndenmn)nunepasus- 1 -mn)-7-a3acnupo[3.5]HOHaH TpeAcTaBsUI0  COOOH  CBETJIO-

xenToe Teepnoe semectso. 'H SIMP (400 MI', CDCLy) § ppm: 7,48-7,46 (m, 1H), 7,23-7,21
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(m, 2H), 7,16-7,09 (m, 1H), 6,99-6,94 (m, 1H), 6,80 (s, 1H), 3,88-3,81 (m, 7H), 3,66-3,64 (m,
1H), 3,50-3,36 (m, 3H) 3,09-2,83 (m, 3H), 2,69-2,60 (m, 5SH), 2,39-2,27 (m, 2H), 2,16-2,14 (m,
1H), 1,81-1,64 (m, 1H), 1,47-1,33 (m, 4H), 1,29-1,25 (m, 4H), 1,15 (d, J = 6,8 I'y, 4H). MC
(UDP, m/e) [M+1]" 512,4.

[0807] IIpomexyTouHOE COoelMHEeHne 149-1: 6-(4-((2,3-
ouruapodens3o[b][ 1,4 anokcun-S-un)mernn )-2-(2-uzonponuiadeHmn) munepasun- 1 -u)-2-

azacnupo[3.3 |renras.

i

fipomexyTousoe
coepunenne 14941
[0808] Cragus I 1-((2,3-gurunpobenso[b][ 1,4 nnokcun-S-um)meTin)-3-(2-
U30TPONTUIPEHUIT) TUTIEPAZHH.

[0809] Cwmecp 2-(2-mzompommndenwn)nunepasuHa (2,6 r, 12,7 wmmons), 2,3-

nurunpodens3o[b][1,4]anokcun-S-kapbanbaeruna (1,9 r, 11,6 mmons) u NaBH(OAc); (4,9 1,
23,2 mmonb) B JAXM (20 min) nepemernnBaimu npu 20°C B Teuenne 12 4. CMmech peryinpoBaju
no pH = 7 BogueiM pactBopoM Na,COs, skctparupoBanu ¢ nomomibio JIXM (20 mu x 2).
OO0benvHeHHbIE OPraHUYeCKUe CIOU MPOMBIBAIN COJIEBBIM PACTBOPOM, CYLIMIIN HaJ O€3BOIHBIM
Na,SO,, QunpTpoBasu U KOHLEHTPUPOBAIM B BakyyMe. HeodHnimeHHBIH NPOXYKT OYHINAIH
MOCPEACTBOM KOJIOHOYHOH Xpomarorpaduu (Cunukaresb, 37oeHT. EA) ¢ monyuenuem 1-((2,3-
ourunpodens3o[b][1,4]anokcun-5-un)merun)-3-(2-nzonponuideHmn)nunepasuda (3,2 T, BbIXON:
78%) B BHzE KenToro TEproro Bemectsa. MC (MDP, m/e) [M+1]" 353,3.

Cramus  2:  tper-Oyrun-6-(4-((2,3-auruapobenso[b][1,4]nnokcnun-5-mn)mernn)-2-(2-
u3onpomuideHnt)nunepasut- 1-mn)-2-azacnupo| 3.3 Jrentas-2-kapOOKCHIIAT.

[0810] Cwmech 1-((2,3-purunpobenso[b][ 1,4]muokcun-5S-mm)mernn)-3-(2-

n3onpormuidennn)nunepasusa (3,2 r, 8,97 MMoub), TpeT-OyTHI-6-0KCco-2-a3aciupol 3.3 |renTan-
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2-kapboxkcumara (1,9 r, 8,97 mmons), AcOH (1,1 r, 17,9 mmons) m NaBH;CN (1,1 r, 17,9
mmonb) B MeOH (30 mun) nepemernBanu npu 75°C B Teuenune 12 4. CMmech peryimpoBaiu 10
pH = 7 BomueiM pactBOopoM Na,COs;, skcrparupoBanu ¢ momoupo XM (40 mm x 2).
OObenvHeHHbIE OPraHUYeCKHe CJIOM MPOMBIBAIN COJIEBBIM pacTBOpoM (50 mut), CyumIwmiu Hax
6e3BogHbM Na;SO,, GuapTpoBamM M KOHLUEHTPHPOBAIN B BakyyMme. HeouwimeHHbIH MpoOmyKT
OYMIIAJIA MOCPEACTBOM KOJIOHOYHOM XpomaTorpaduu (CHIUKaresb, dMI0eHT. EA) ¢ monydeHueM
Tper-OyTrin-6-(4-((2,3-auruapobenso[b][ 1,4 anokcun-S-um)merin)-2-(2-

uzonponuiadpeHun)nunepasus- 1-mn)-2-azacnupo| 3.3 Jrenran-2-kapookcunara (2,0 T, BBIXOX:
41%) B Buze xenToro Teepaoro semecrsa. MC (MDP, m/e) [M+1]"548,5.

[0811] Cragus 3: 6-(4-((2,3-nurungpobenso[b][ 1,4] arnokcuH-5-mm)mernn)-2-(2-
uzonponuidpeHnn)nunepasut- 1 -mn)-2-azacnupo| 3.3 Jrenran.

[0812] Cwmecp Tper-OyTun-6-(4-((2,3-nurunpobdbenso[b][1,4nnokcun-S-mn)mernn)-2-
(2-m3onponundenmn)nunepasus- 1 -un)-2-azacnupo| 3.3 Jrenran-2-kapbokcunara (2,0 1, 3,65
mmone) B HCI/MeOH (40 mi) nepemernsanu npu 20°C B TeueHue 2 4. PeakLMOHHYIO CMeCh
BbUTMBaNIN B HackleHHbId pactBop NaHCOs (50 mu), skctparuposanu ¢ nomombsto EtOAc (50
M x 2). OObenuHEHHbIE OpraHMYECKHe CJIOW MPOMBIBATH COJIEBBIM PACTBOPOM, CYIIUJIH
6e3BogHbIM Na; SOy, GUIBTPOBATIM U KOHLUEHTPUPOBAIN MPHU MOHMKEHHOM naBieHuu. OCTaTok
ounmain mnocpencrsoM npenaparusHoii BOXKX (mpubop: Shimadzu LC-8A mpenapatuBHas
B2XXX Kononka: Phenomenex luna C18 (250 x 70 mm, 15 mxm), nonsuxHas dasza: A st H,O
(0,09% TFA) u B ninst CAN I'papguent: B ot 15% no 45% 3a 20 mun. Ckopocts motoka: 130
myr/muH. [muna BostHbL: 220 u 254 HM) ¢ nosydenuem 6-(4-((2,3-nurunpodenso[b][1,4]auokcun-
S-wn)mernn)-2-(2-m3onponundeHun)nunepasus- 1-ni)-2-azacnupo[ 3.3 Jrenrana (500 mr, BbIXOX:
31%) B BHzE KenToro TEepaoro Bemecrtsa. MC (MDP, m/e) [M+1]" 448,6

[0813] IIpomexyTouHOE COoelMHEeHne 149-1a: (R)-6-(4-((2,3-
ouruapodens3o[b][ 1,4 anokcun-S-un)mernn )-2-(2-uzonponuiadeHmn) munepasun- 1 -u)-2-
azacrnupo[3.3]renTan; u MIPOMEXYTOYHOE COoelMHEeHne 149-1b: (S)-6-(4-((2,3-
ouruapodens3o[b][ 1,4 anokcun-S-un)mernn )-2-(2-uzonponuiadeHmn) munepasun- 1 -u)-2-

azacnupo[3.3 |renras.
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fpomexyrousoe fpomexyrounoe
coppunenne 149-1a coepunenne 149-1b

[0814] Coenunenue 6-(4-((2,3-murunpodenso[b][ 1,4] nnokcun-5-um)merin)-2-(2-
usonponuideHmwn)nunepasun-1-un) -2-aszacnupo[3.3]renran (500 mr, 1,12 mMmonb) otnensuiu
nocpeacteom SFC (mpubop: Waters SFC 80 preparative SFC; xononka: Chiralpak IG, 250 x 30
MM, BH. a. 10 mxm; moaswkras daza: A mist CO, u B nns EtOH (0,1% NH3;H,0); rpanuent: B%
= 30% uW30KpaTUYECKUH pEeXUM; CKOpPOCTb moroka: 60 r/MuH.; nauHa BOJHBL 220 HM;
Temmneparypa kosonku: 40°C; oGpaTHoe naBnenue cucremsr: 100 6ap).

[0815] IIpomexyrounoe coenuaenue  149-la:  Coenmunenme  (R)-6-(4-((2,3-
ouruapodens3o[b][ 1,4 anokcun-S-un)mernn )-2-(2-uzonponuiadeHmn) munepasun- 1 -u)-2-
aszacriupo[3.3]rentan (205 wmr, 0,56 mmonb, Bbixox: 40%, uucrora: 95%) monydanu B BHUIE
Genoro TBepmoro semectsa (GbicTpeiimuii muk, Bpems yaepxanus: 1,23 mur.). 'H SIMP (400
MI1, CDCl;) 6 ppm: 7,40-7,39 (m, 1H), 7,31-7,27 (m, 2H), 7,17-7,09 (m, 1H), 6,93-6,79 (m,
3H), 4,25 (s, 4H), 4,07-3,93 (m, 2H), 3,92-3,81 (m, 2H), 3,79-3,64 (m, 3H), 3,34-3,22 (m, 2H),
3,15-3,04 (m, 1H), 2,95 (m, 1H), 2,82-2,69 (m, 2H), 2,66-2,52 (m, 2H), 2,29-2,19 (m, 1H), 2,16-
2,06 (m, 1H), 1,72-1,61 (m, 1H), 1,46-1,34 (m, 1H), 1,27 (m, 4H), 1,23 (br d, J = 6,4 'y, 3H),
1,18 (d, J = 6,8 T'y, 3H), 0,95-0,79 (m, 1H). MC (UDP, m/e) [M+1]" 448,5.

[0816] IIpomexyrounoe coemuHenne  149-1b:  Coenunenme  (S)-6-(4-((2,3-
ouruapodens3o[b][ 1,4 anokcun-S-un)mernn )-2-(2-uzonponuiadeHmn) munepasun- 1 -u)-2-
aszacriupo[3.3]renran (155 wmr, 0,34 mmonb, Bbixoa: 31%, uucrora: 85%) monydamu B BUIE
Genoro TBepmoro BemecTsa (Gonee MexneHHbI MUK, BpeMs yaepxkanus: 1,29 mun.). 'H SIMP
(400 MI'u, CDCL) 6 ppm: 7,51-7,40 (m, 1H), 7,25-7,16 (m, 2H), 7,14-7,05 (m, 1H), 6,94-6,86
(m, 1H), 6,80-6,69 (m, 2H), 4,23-4,22 (m, 4H), 3,70-3,62 (m, 1H), 3,60-3,51 (m, 2H), 3,46-3,31
(m, 2H), 3,04-2,83 (m, 4H), 2,75-2,64 (m, 2H), 2,45-2,17 (m, 3H), 2,01-1,82 (m, 4H), 1,64-1,51
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(m, 1H), 1,25-1,21 (m, 3H), 1,16 (t, J = 6,4 T, 3H), 0,66 (d, J = 6,0 T'y, 1H). MC (DP, m/e)

[M+1]" 448.6.

[0817] IIpomexxyTouHOe COEIUHEHHE 150-1: 2-(2-m3onporungenmn)-N-(4-

meTokcudpenmn)-N-metun- 1-(7-azacriupo| 3. S [HoHaH-2-1i ) TUnepuANH-4-aMUH.

Npomexyrounoe
coegunenne 1501

[0818] IIpouenypsl cuHTe3a ObUTH MOAOOHBI MPOLEAYpPaM Ui MPOMEKYTOYHOTO
coenuaenust 105-1. Coenunenne 2-(2-nzonpommidenni)-N-(4-metokcndenmn)-N-merun-1-(7-
aszacnupo[ 3.5 |HoHaH-2-wn)munepuanH-4-aMUuH PEACTABIISIIO COOOM JKEeNTOe TBEPIOEe BEIECTRO.
'H SIMP (400 MI'r, CDCls) & ppm: 7,50-7,48 (m, 1H), 7,23-7,15 (m, 2H), 7,14-7,07 (m, 1H),
7,06-7,04 (m, 1H), 6,86-6,77 (m, 3H), 3,97-3,96 (m, 1H), 3,78-3,74 (m, 3H), 3,35-3,27 (m, 1H),
3,26-3,18 (m, 1H), 2,97-2,96 (m, 1H), 2,87-2,80 (m, 1H), 2,74 (s, 1H), 2,68 (s, 3H), 2,65-2,64
(m, 1H), 2,62-2,60 (m, 2H), 2,04-1,97 (m, 1H), 1,93-1,83 (m, 3H), 1,82-1,76 (m, 2H), 1,74-1,63
(m, 2H), 1,40-1,29 (m, 5H), 1,29-1,25 (m, 2H), 1,22 (d, J = 6,8 T'u, 3H), 1,17 (br s, 1H), 1,01 (d,
J=6,8 'y, 2H). MC (U2P, m/e) [M+1]" 462.6.

[0819] IIpomexyrtounoe coemuHenue 152-1: 2-(4-(3-dTop-4,5-auMeToKCHOSH3M)-2-

(2-m3onponundenmn)nunepasus- 1 -uin)-7-azactupo| 3. S|HOHaH.
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&
)
:

fipomexyrounoe
cospunenus 1524

[0820] IIpouenypsl cuHTe3a ObUTH MOAOOHBI MPOLEAYpPaM Ui MPOMEKYTOYHOTO
COEIMHEHUS 4-1. Coenunenne 2-(4-(3-rop-4,5-numerokcnbeH3 M )-2-(2-
n3onponuiapeHun)nunepasus- 1-mn)-7-azacnupo[3.5]HoHan  mpexacTaBisio  cOOOH  cBETJIO-
xenToe TBepaoe semectso. 'H SIMP (400 MI'n, CDCLy) § ppm: 7,49-7,47 (m, 1H), 7,26-7,18
(m, 2H), 7,16-7,08 (m, 1H), 6,74-6,66 (m, 2H), 3,88-3,86 (m, 6H), 3,71-3,59 (m, 2H), 3,49-3,35
(m, 3H), 3,05-2,89 (m, 3H) 2,69-2,51 (m, SH) 2,34-2,27 (m, 2H), 2,18-2,14 (m, 1H), 1,72-1,62
(m, 3H), 1,45-1,32 (m, 4H), 1,15 (d, J = 6,8 ', 4H), 0,96-0,94 (m, 1H). MC (UDP, m/e) [M+1]"
496,6.

[0821] IIpomexyrounoe coemmnHeHue 154-1:  2-(2-(2-msonponundenun)-4-((5-

METOKCUITUPA3UH-2-1T)METUI)TUTNepa3uH- 1 -ui)-7-a3acnupo| 3. S|HoHaH.

o
J

N

N
H

Mponexyrounoe
cosnuHenue 1541

[0822] IIpouenypbl cuHTe3a ObUTH MOAOOHBI MPOLEAYpPaM Ui MPOMEKYTOYHOTO

COeIMHEHUs 4-1. Coenunenue 2-(2-(2-m3onponundenun)-4-((S-meTokcunupasuH-2-
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WUT)METHI)TUTIEPa3HH- | -11)-7-a3acriupo[3.5]|HoHaH mpencraBisio  coboit  Oenoe  TBepnoe
ewectso. 'H SIMP (400 MT'w, CDCL) & ppm: 8,20 (d, J = 1,6 ', 1H), 8,14-8,10 (m, 1H), 8,06
(d,J=1,2 Ty, 1H), 7,49 (br s, 1H), 7,26-7,19 (m, 2H), 7,15-7,08 (m, 1H), 3,95 (s, 3H), 3,75-3,53
(m, 3H), 3,47-3,26 (m, 1H), 3,04-2,84 (m, 3H), 2,73-2,58 (m, SH), 2,44-2,25 (m, 3H), 1,81-1,71
(m, 1H), 1,70-1,62 (m, 1H), 1,48-1,32 (m, 4H), 1,29-1,20 (m, SH), 1,15 (d, J = 6,8 I'n, 4H). MC
(UDP, m/e) [M+1]" 405,6.

[0823] IIpomexyrounoe coenuHerue 175-1: 1-(3,4-6uc(merokcu-ds)oensmn)-3-(2-

U30TPONTUIPEHUIT) TUTIEPAZHH.

fipomexyrounoe
coepusenne 1764

[0824] Cragus 1: 3,4-6uc(meTokcu-d;)0eH3ambaer .

[0825] Cwmech 3,4-ngurunpokcudensanpaeruna (1,2 r, 8,7 mmons) u K,COs (6,0 1, 43,4
mmodb) 1 CDsI (2,72 1, 19,11 mmoins) B CH3CN (40 mun) nepemermuBanu nipu 70°C B TeueHue 2
4. B cmech mobasisiiu Boay (20 mut), SKCTparnpoBaiv ¢ MOMOIIbIO Tujanerara (20 mu x 2).
OObenvHeHHbIE OPraHUYECKHE CJIOM MPOMBIBAIN COJIEBBIM pacTBOpoM (50 mul), CyumIwiu Hax
6e3BogHbM  Na,SO,, GuIbTPOBAIM W KOHLUEHTPHPOBAIH IPH MMOHWKEHHOM JaBIICHHH.
HeounineHHbIil MPOAYKT OYMINAIA MOCPEACTBOM KOJIOHOYHOH Xpomarorpaduu (CHUIHKarelb,
simoeHT: PE/EA (06./00.) = 5/1) ¢ monyuenuem 3,4-numerokcu-ds-Oer3anbaeruna (1,0 r, BBIXON:
80 %) B Bume Gecrersoro macia. 'H SIMP (400 MI'n, CDCLs) & ppm: 9,78 (s, 1H), 7,47-7,45
(m, 2H), 7,41 (d, J = 0,8 'y, 1H), 6,99-6,97 (d, J = 8,4 'y, 2H).

[0826] Cramus 2: 1-(3,4-6uc(meTokcu-ds)0eH3un)-3-(2-u30nponuideHr ) unepasuH.

[0827] Cwmecp 2-(2-mzonponmnpenwm)nune